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MO DAU

i truyén phdan tf la nganh hoc dang phit trién vdt nhanh, trén co sd sinh hoc phdn

i, sinh hda, di truyén, tin hoc iing dung, todn sinh hoc... N la nhitng mén co bdn

de phat trién cong nghé sinh hoc phuc vu cho.ndng nghiép, v hoc, va nhitng Iinh
vIC CO hen quan dén sinh hoc. Quyén sdch nay chi néu nhitng nguyén tdc co ban Co gida tri
dp dung trong cdi tién gidng cdy tmng. Gido trinh dugc chia ra lam hai quyén: Ouyén |
nai vé phdn tich genome, va Quye"n II ndi vé chuyén nap gen.

Néu viét cho ddy dii néi dung ciia di truyén phdn 18, né s& yéu cdu rdt nhiéu nganh
hoc cd lién quan dén sinh hda, sinh hoc phdn ti, di truyvén vi sinh vdt, enzym hoc phan 1
cdu tric va chiic nang ciha mang, hoat dong va thé hién ciia gen, tuong tic & miic dg phdn
fif gifta cdy chi va ky sinh,.. Ching 161 hi vong nhilng kién thic c¢o tinh chdt nguyén tdc
digc tom lige trong quyén sdch nay sé givip ich phdn ndo cho cdc ban sinh vién, cdic can
b6 nghién ciu nhitng tut liéu cdn thiét, dp dung cho viée cdi tién gibng cdy tréng. Nhung
vdi nguon thong tin rdt Ion va da dang, chde chdn ching 16i sé con nhidu thidu sot, rdt
mong sy gap ¥ ctia ban doc.

Nhiéu thudt ngit khoa hoc c6 tinh chdt quéc 16 hoa, va thudt ngit chuyén mén rdt kho
dich ra tiéng Viét, chiing t6i tam sit dung thudt ngit tiéng Anh, nhdm muc dich giip ban doc
tra cidu sach midc ngoai thudn lgi hon trong qud trinh hoc tdp va nghién ciu. Gidng nini
linh vic tin hoc, ¢o nhiéu thudt ngil trong sif dung cdu lénh phdi dung tiéng Anh, cong
nghé sinh hoc cing cd nhitng yéu cdu nhy vdy. RAt mong ban doc thi 161, khi phat hién
trong sdch o6 qud nhiéu thudt ngit chuyén mén bdng tiéng midc ngodi. Chiing 16i da c6
gdng gidi thich thém thudt ngit trong phdn phu luc. C6 nhimg thudt ngit tiéng Viét ma
chiing t6i chiia biét chinh xdc, co thé dich sai, rdt mong ban doc théng cam va cho biéi v
kién.

Muc dich ctia chiing t6i xudt bén quyén sdach nay g trao déi kién thiic ca bén trong
{inh vifc sinh hoc phdn t, ing dyng vao di truyén hoc va chon gidng, mot cdch nhanh
chong va cdp nhdt héa. Bdi vi sit phdt trién cia cong nghé sinh hoc rdt da dang, khoi
higng thong tin ngay mét lon, cdn dioc hé théng ré rang.

Nhiéu ndm trudc ddy, kp thudt Idp ban dé gen cdy tréng la mot cong cu mdi c6 hiéy
qud trong nghién ciu sinh hoc thic vdt, ciing nhu nhiéu moén hoc khde. N6 ra doi sau hang
loat cdc tién b kj thudt DNA cdn ban khdc nhu ky thudt cloning. Tir do nd givip cho nguci
ta gidm di rat nhiéu cdc budc nghiéa citu thudng 18, va nhiéu ky thudt moi trong cloning &
mudc dG phan i ra doi, nhu mot két qua triic tiép ciia nhu cdu "phan tich genome". Mgt vai
khai niém mdi ciing di kém theo nhu "map-based cloning” dang dudc ing dung trong chon
gidng nho marker phan til. Trong nhiéu ndm qua, ngioi ta 14p trung moi né lic cho phdn



tich genome ctia nguoi, théng qua dy dn néi tiéng cd tén la "Human genome project”. Hién
nay, yéu cdu phat trién cila ndng nghiép tride nguy co can kiét ngudn tai nguyén thién
nhién va su phdt trién din s6 khd kiém ché, nguoi ta cd xu hudng ddu ne nhiéu cho phan
tich genome thuc vdl, lam nén tdng cho mdt cudc cdch mang xanh mdi, gidi quyét bai toan
hiong thuc cho thé gidi. Phédn tich genome thiic vdt hay genome cdy trong chdc chdn sé
dong gop nhitng thay doi quan trong trong cdi tién giong, va lam phong phii thém kién thic
ciia lodi ngudi vé di truyén phan k. Hi vong quyén sdch nay sé ddp iing phdn nao cho muc
1iéu ma chung ta dé cdp.
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Chuong I
cAU TROC VA CHUC NANG PHAN TU DNA

Cé ba dang chilc nang trong thong tin di truyén :

» Thong tin dugc lién tuc nhd sy ty tai ban [replication]; mdt nucleic acid nao do
trong diy doi duge sao lai [duplicated] dé ¢6 nhiing copies gidng nhau.
= Thong tin dugc th hién béi tién trinh c6 tinh chit hai giai doan

» Sy chuyén mi [transcription] tao ra mot day don RNA cé cung sequence vOl
mot trong nhiing day.don cia duplex DNA.

« Sy gidi ma [translation] lam cho nucleotide sequence cia RNA nay tré thanh
sequence cua amino acids - thanh vién ca protein nao dé.

Thong tin di truyén duge luu tril dudi dang céc nucleotide triplet hay con goi la
codon. M3i codon bao gom ba nucleic acid, mang mt amino acid tuong ung.

Chiing ta c6 thé chia day d6i DNA ra thanh hai phan:

= Day don mang cung sequence vdi mRNA duge goi 13 coding strand hojc sense
strand.

= Day don dbi xing dudc got 14 template strand hodc antisense strand, noi do xay
ra su tdng hop tryc tiép ctia mRNA thong qua sy bit cip bS sung céc base.

Chiing ta con dung thuat ngi antisense dd difn t4 mot sequence cia DNA hodc RNA
tr& thanh bé sung d6i véi mRNA.

Vi ma di truyén duge doc trén mRNA, cho nén bén base thudng hién dién sé la
U CAvaG

RNA mang [tRNA] la adaptor

M3i amino acid dugc dai dién béi it nhét mét codon, bao gdm mot nucleotide triplet
trong mRNA. Viéc gidi md 6 th duge thyc hién béi mét phén td ¢ tinh chat adaptor.
Adaptor nay chinh 13 tRNA, mét phan t&f nho ma chudi polynucleotide chi ¢é khodng 75-
85 bases. '

{RNA c6 hai dic diém:
» N6 chi thé hién mét amino acid dugc lién két déng hoa tri

«  NO cé chiia mét nucleotide sequence- con goi la anticodon - bd sung cho codon
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clia amino acid. Thé anticodon 1am cho tRNA ¢6 thé ghi nhan codon thong q.
su bt cap bé sung cac base

tRNA ¢6 cdu tric cdp hai, véi 4 nhanh. Nucleotide sequence cla mdi tRNA ¢6 thé
duge viét theo dang cloverleaf, trong do, ndi base bd sung tao thanh céc nhinh than
[stems], mbi nhanh dudc cAu tao bdi:

« Day don hinh vong (single strand loop)
» Than mang cac cip base (base-paired stem)

Khi mo6t tRNA mang theo né mdt amino acid tuong ung vdi anticodon, nd s tré
thanh aminoacyl-tRNA. Amino acid ndy dudc gin vao nhd ciu ndi ester tai gdc carboxy!
vdi gbe hydroxyl cila ribose- vi tri 2' va 3’

C4§ it nhét mét tRNA (nhung thudng nhiéu hon mot) cho mbi amino acid.

Mot tRNA ¢6 tén kém theo 3 chif viét tit cda amino acid. Thi du tRNA*" 1a tRNA
déi véi atanine. Néu ¢d nhiéu hon mot tRNA cho cling mét amino acid, ngudi ta danh sd dé
phan loai ching. Thi du tRNA,™, tRNA,"™ 1a 2 tRNA déi vdi tyrosine.

Mot tRNA mang mdt amino acid con duge ky higu bdi mot tiép dau nglt mang tén
amino acid § phia trudc. Thi du Ala-tRNA.

Qua trinh mang cia tRNA dudc xuc tac bdi enzyme dic biét aminoacetyl - tRNA
synthase. C6 it nhét 20 aminoacetyl - tRNA synthase. Mdi enzyme chuyén bigt déi véi mét
amino acid.

RNA théng tin [mRNA] duge gidi ma nhe ribosome:

Protein dugc tdng hop ti C-terminus dén N-terminus. Viéc tdng hop amino acid
thanh protein duge thuc hién tai ribosome. Mét ribonucleoprotein bao gdm hai subunits.
M3i subunit cla ribosome gdm ¢ nhidu protein két hop véi phan tif rat dai RNA. RNA
nay dudc goi 1a ribosome RNA, viét tit 1a rRNA.

Ribosome dude md td theo nghia muc d6 ling dong [sedimentation] cua nd, do bing
chi sé Svedbergs, trong dé néu gia tri S cang cao thi mic dé 1Ang dong cang 16n va khéi
luong cling idn. Ribosome cta vi khudn ¢ sediment gn bing 70S, ribosome cla thyc vat
bic cao ¢ sediment khoang 80S. '

M6t ribosome gdm cd hai subunits. Hai subunits tach r6i ra khi ham lugng ion Mg™
giam. Ngudce lai, néu thém vao Mg, hai manh nay s& gin vdi nhau trd lai. Ribosome cta vi
khudn (708) ¢6 nhiing subunits vdi sediment 50S va 30S. Con subunits ctia té bao chét thye
vat bic cao 80S co sediment 1a 60S va 40S. Hai subunits nay cung hoat déng nhu la mét
phén cia ribosome hoan chinh, nhung ¢6 nhiém vy khdc nhau trong sinh tdng hop protein.
T4t ca céc ribosome ¢6 trong mdt t& bao déu gidng nhau. Ching c6 nhiém vu t8ng hop cac
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protein khac nhau bang cach phdi hop véi nhing mRNA khdc nhau, nhing mRNA nay
cung cip cdc mit ma di truyén.

Ribosome tao ra méi trudng ki€m soat su ghi nhan gilfa mot codon cia mRNA va
anticodon cda tRNA. D€ hoan thién sinh tong hop protein, ribosome phai di déng theo
mRNA, mét codon trong mét thdi gian nhét dinh.

Mét ribosome dinh véi mRNA tai vi tri 5' clla mot ving mang méat ma; réi di chuyén
theo RNA nay cho dén vi tri 3", nd gidi ma trén mébi triplet codon thanh mét amino acid
trén dudng di. l"rong tién trinh nay, aminoacyl-tRNA tuong ung sé phdi hgp véi né, didu
khién amino acid téng hop thanh chubi polypeptide. Tai mét théi diém nao dd, ribosome
co thé dinh vi hai ammoacyl tRNA tuong ting vdi nhiing codon, tao diéu kién d& dang cho
viée thanh 1ap cdu néi peptide gitfa hai amino acid tuong 1ing. Dan dan, chudi polypeptide
s¢ tré nén dai hon mét amino acid.

Khi nhiing ribosome hoat dong dude xdc dinh, dudi dang két hop vd6i protein méi
dugc 18ng hop, ngudi ta s€ tim thdy dang cda mét uhit bao gbm mét mRNA két hop vdi
nhiéu ribosome. Ngudi ta goi d6 la polyribosome hay polysome. Mé&i ribosome trong
polysome nay tdng hop mét cach déc 138p mot polypeptide don trong khi 1uét qua chudi ma
+ €0 tinh chét thong tin. Nhu vay, mét mRNA c6 mot series cac ribosome, né mang protein
mdi tao ra, di chuyén tf vi tri 5' dén 3', ma chidu dii cla protein nay ngay mét dai thém.
Chudi polypeptide trong quad trinh sinh tdng hop nhu vay con dudc goi la nascent protein
[protein méi sinh].

1.1. NHAN VA NHIEM THE

Nhan cta thyc vit bic cao c6 th€ cé mot néng do khoang 100 mg.ml™ phan t DNA.,
Diy chinh 1a hoat dong chd yéu cla théng tin di truyén, diéu khién cice hoat déng sinh
trudng, phat tri€n cla sinh vat. Vige tim hi€u cdu tnic, chic nang cta DNA, cling nhui 1am
thé nao né thé hién viéc didu tiét cac chife néng, la qua trinh nghién cdu lién tyc cla nganh
hoc di truyén phan td

Nhén ctia thuc vit bic cao thudng cd kich thude 3-20 um, trudng hgp cia tdo
" Acetabularia c6 thé dat kich thude 150 Hm. Nhén dugc bao boc bdi hai 16p mang nhén, c¢
nhiing 18 rit nhd, dudng kinh 50-100 nm. Nhiing 13 nay rét nang déng, chifa mét hén hop
protein xuc tic 1dm cho nhiing dai phan t c6 thé qua lai mang nhan. S& ligng va vi tri cda
nhiing 16 ndy thay d6i tuy theo qua trinh ting trudng va phan héa mot cach nhanh chéng,
Diéu ndy phan dnh bn chat ning déng cla mang nhin. N6 néi lidn vdi mang vong ndi chat
{endoplasmic reticulum), d6i khi ngudi ta con cé thé thdy su phdi hop chit ché giia mang
nhan va mang cta ti thé bd hoic lap thé. Trong khi nhan phan ciit, mang nhan tam thdi bién
mat vao lic nhidm thé tich doi. Hach nhén (nucleolus) xudt hién sau khi gian phan 1ai
nhiing vi tri dfc biét trén nhifm thé, con duge goi 1a nucleolus organizers (hinh 1- 1). No
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phat trién thanh nhiing co quan rd nét, khéng c6 mang gidi han nao ci, chia cdc DNA va
sgi + hat RNA va protein. D6 1 vi tri clia gidi mé cda rRNA.

Nuclealus

Large hetero-
Centromere chromatic region
Chromomeres

& N e

Tandein anrays of Tandomm arrays Tandem arrny§ of
SCIENCTS vary g ol 185 & 255 (RANA sequences varying in
ffoin V20 6500y 1unes lenysh fromy 120-6500p

Tandem arrays
ot 55 DNA sequences

Hink 1.1 - Vi tri cia chudi ma DNA dvoc idp lai trén ghiém thé IR céia kidu mach,
quan sdt trong giai doan pachvtene ctia 1ién ky (nguvén phdn)

Nhén chifa cac protein cdu tric (tubulin, actin), polymerase enzyme, protein ¢ tinh
acid lam nhiém vu didu tiét, RNA va nhing protein cé tinh kiém nhu histone. Ti 1&¢ DNA :
histone : RNA : acidic protein1a 1 : 1 : 0,1 : 0,6 d€ tao ra chromatin (chit nhidm sic). Pen
vi ¢6 tinh l4p lai cda chromatin duge goi 1a nucleosome. N6 chifa mdt chum dic biét cac
histone két hgp véi DNA. C6 nam histone protein la: H1, H2A, H2B, H3 va H4. Histone
H1 rat giau lysine, H2A va H2B nghéo lysine hon, H3 va H4 rft.giau arginine. Cu tric so
cAp clia H3 va H4 rit giéng nhau trong nhiu sinh vit, thi du nhut chudi ma amino acid cda
H4 trong d4u tring (pea) va ddu Ha Lan (cow pea) gin nhu 12 mot. Trdi lai, H2A va H2B
“dudng nhu bién thign nhiéu hon. Tuong tu, H1 dugc nhiéu nghién cuu cho thdy cd su bién
thién rét cao.

Dac diém chung ctia cdu triic nucleosome 1a thé hign giéng nhau trong moi sinh vat
c6 nhan that eukaryotes (sinh vt bic cao). Nhiing histone duge két chim do phén ung
dugc goi 1a hydroph ic interaction ciia viing mang carbon cudi cung ctia nd. Piéu nay con
do mot loat cac phan ting xen k& cta phan tf mang dién 4m va duong nhim 6n dinh cau
triic, hinh thanh hién tugng dugc goi 1a "salt bridges". Poan base chiia N & vi tri cudi trong
protein dugc thé hién & b& mit ciia phén t. N6 phén tng vdi gbc phosphate clia DNA xodn
(helix) tao ra mdt phan ti DNA xoay vé bén trai 1,8 i4n xung quanh mit ngoai ciia phén ti.
Histone HI khong ¢4 trong nucleosome nhung phan dng vdi linker DNA (hinh 1.2). Chiéu
dai clia linker DNA dudng nhu hdi thay d8i gifia nhiing sinh vat khac nhau, nhifng mé khac
nhau,
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2 molecuies of
H2ZA, 1128, 3, HA

Hinh 1.2 : Hign hiong qudn theo vong cua DNA xung quanh histone protein dé 1o ra nucleosome

Chu tric cta nucleosome duge nghién ciu nho sy trg gitp clia cac phuong tién hoa
hoc, kinh hién vi dién tif, X-quang, va sy man cam ctia DNA déi v6i phan dng phan cit nho
enzyme (nuclease). Chinh phén ing véi cac nuclease cho phép chung ta nghién cuu su sép
xép clla DNA.

Két qua chinh ca sy ph01 hop DNA vdi nucleosome lam gidm chiéu dai tdng thé cda
né con 1/ 7 so vdi phan t gdc, tao ra mot soi ¢ do diy khodng 10nm, Su nén lai nhu vay
it hon rat nhidu 1in trong nhiém thé & giai doan metaphase (trung ky). piéu nay c6 nghia
l3: mot cau tnic ¢6 muc dé s&p xép cyc ky tinh vi, cho phép chia dung phan td DNA ¢o
chiéu dai hon Im, ndm gon trong mot nhan co kich thudce bé hon rAt nhiéu lan. Giai doan
ddu cla qué trinh nén bao gbm tién trinh tao xo#n cia nucleosome & dang solenoid cd
dudng kinh 30nm, cho phép mét tién trinh nén tiép theo. Phan 1ing phosphoryl héa cia HI
duge xem nhu ddng gop vai tro quan trong trong t1én trinh nén chromatin, khi t& bao gian
phan. Viéc cai tién cia cdc histone khac co thé tao ra anh hudng dén ciu truc chromatin,
nhung chung ta chua c6 du bing ching xem nd x4y ra nhu thé nao. Chung ta cing chua
biét 16 co s& sinh hoc phan ti dé phan biét theo muc do té bao giita hai ving nhiém sc
khic nhau cda chit nhidm sic that (euchromatin) va chit di nhifm sic
(heterochromatin).,mic du ngudi ta da biét ring chit di nhidm sic cé do nén cao hon, va
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chifa dung doan ma 14p lai § tAn sudt cao, nhung doan ma nay khong chuyén duge trong
RNA (hinh 1.1). Néu tuong tac gitfa DNA va histone ¢6 tinh chit tinh dién (electrostatic),
thi sy hinh thanh va dinh vi cua nucleosome sé ¢ tinh chit doc 1ap déi vdi chudi ma DNA.
Tuy nhién, ¢6 nhiing ching ¢ cho thdy trén dong vat, nhiing DNA vé tinh (satellite DNAs)
c6 nhiing chudi ma 1ap lai ting doan rit déu din, ching phén bd c6 tinh chit khong ngiu
nghién trong nucleosome. Diéu nay ching té réng chudi ma nay cd thé [am &nh hudng dén
su dinh vi hoiic sy sdp xép nucleosome. '

Ngudi ta chua cé nguyén tic chung vé sy sip xép DNA trong nucicosome, mic du
bing cdc polymerase enzyme, ngudi ta di sao chup duge ching. C6 thé trong khi chuyén
ma (transcription) hodc tu ti ban (replication), nhiing nucleosome nay phan rd hoic
chuyén déi vi tri trén diy don DNA. Ngudi ta thdy ring, DNA viia dugc 10ng hop rat man
cam véi nuclease va c6 thé khong cé hinh ddng mét nucleosome binh thudng trong qua
trinh tif tdj ban.

1.2. TU TAI BAN DNA

Héau hét cdc t& bio thye vt hoan tit chu ky sinh trudng va gian phan trong vong 15-
40 gi0, tuy theo loai thyc vt va nhiét d6 maéi trudng. Sy ty tai bdn DNA va s tdng hop
histone khoang 7-11 gid, hién tugng nay gép phéin trong ky nghi phan bao (interphase), con
dugc got la S phase.

Sinh tdng hop DNA di duge nghign ciu trén cay duge dénh déu biing phéng xa. Két
qua cho thdy méi phan tl duge tai bin hang trim 1dn. Tién trinh tu tai bén theo ci hai
hudng, xudt phat tr diém gdc ciia tai ban (origin). M@&i nhanh DNA dugc téng hgp goi Ia
“replicon”. Céc nha nghién cuu da tim thiy nhiing replicon cia thyc vat béc cao thudng co
chiéu dai to 20 dén 30um hoic 60-90 kilo base-pairs(kp). C6 2-25 ho ciia replicon trong
thyc vat bac cao, mbi replicon trong mét ho tedi qua tién trinh sinh t6ng hop DNA cung
mét thai di€m, trong S phase, nhung néu khéc ho thi né xdy ra & cac thoi diém khac nhau.

Sy ty tai ban DNA la mot tién trinh c6 tinh chit bdo thit phan nlta (semi-
conservative), v6i cac day don DNA bé sung dugc tong hop theo hudng 5' - 3' do hoat dong
clla DNA polymerase, st dung céc ddy don khac nhu day template (diy mang ban sao
nguoc véi ban gdc). Ngudi ta khong thé tdng hop ¢4 hai day mdt nay 1ién tuc béi vi enzyme
polymerase chi hoat dong theo hudng 5' - 3'. Sy téng hop khéng lién tyc nay cda c4 hai day
xdy ra trong vai truong hdp, nhung théng thudng ngudi ta tin ring sy ty téi ban DNA bao
gdm viéc ty tai ban ¢ tinh khong lién tyc mét nda (semi-discontinuous), véi mot diy gbc
(leading strand) dugc tng hop theo hudng 5' - 3, va mat day déi xiing kéo dai theo hudng
3'- 5" do sy gén lai clia nhilng doan ngin DNA.

Su ty tdi ban DNA trong thyc vat bao gém hoat dong ctia men o va yDNA
polymerase dang dung dich hoa tan. Men B-polymerase gin vdi chromatin ¢ thé ¢6 trong
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khi DNA bit cgp doi trd lai. Su hiu biét ciia ching ta vé sinh hda hoc ciia viée tu tai ban
DNA § thuc vAt bic cao vin con rat it. Hinh 1.3 cho thdy nghién ciu ty tai ban 6 dong vat
va ¢ sinh vat eukaryote bac thip (Bryant 1982). (1) Téng hop DNA dude bt ddn § diém
gbc (replication fork) bing cdch sinh sin va xofn nguge DNA nhd men topoisomerase con
dugc goi la "unwinding enzyme" hay " helicase”. (2) Nhilng day don DNA khac nhau dugc
hinh thanh nhé men cd tén la "single-stranded DNA-binding enzyme". (3) Mot doan ma
RNA ngin dugc tong hop tai vi tri géc (origin), ké dén, né duge sit dung am primer cho
cdc sinh t6ng hop tiép theo sau, trén day géc (leading strand) theo hudng §' - 3'. (4) Trén
ddy d6i nghich lai, hoat ddng clia men helicase dugc tiép ndi bdi su phat sinh mét
“primase" cua doan ngdn RNA (primer), dung trong tién trinh t3ng hop khong lién tuc. {5)
DNA polymerase lam kéo dai RNA primer cta diy d6i nghich theo hudng 5'- 3' dé sin
xudt ra DNA mdi (nascent), con duge goi 1a "Okazaki fragment” (tén cda ngudi di tim ra
hi¢n tigng nay dau tién). Nhing doan nay cé khodng 200 nucleotide, da dugc tim thiy trén
ddu nanh va Physarum sp. (6) RNA primers dude 13y ra ti} Okazaki fragment nhé men

* nuclease. (7) Nhiing khodng tréng trén DNA con lai (gaps) duge bit cdp tré lai béi men

- DNA polymerase thit cip. (8) Nhiing doan DNA ké bén dugc néi dinh lai v6i nhau thanh ra

. mOt ddy mdi goi la "new daughter strand". (9) Nhifng RNA primers mdi va nhiing doan
‘Okazaki dugce t6ng h0p thanh nhing diém gdc ty tai ban (fork) tiép theo. (10) Céc day
DNA vita méi duge t8ng hop tif céc replicon ké can dugc néi lién véi nhau.

Transcriptian

+ 4.0 kb 3-8kl i
4 4 I 4 I 4 ]\ fy
Sab 1 Sail 1 Sal 1
Eco A Xba i Eco R1 Byl I Eco A Xﬁa 1
Ban‘: Hi  Bwm H1 Bam H1 Bam H1 Bam H1

4
*

Repeat unit 7.8 kb

— s

B
»

Hink 1.3 Vi ¢ cia cdc enzvin phan cdt han ché frong rRNA ciia deiu mmh rRNA nav cd trang nhdn, c6 tinh
chdt lgp lai dinh kv (tandemly-repeated). Chudi ma 5.85 rRNA ndm gidta 185 vi 255 rRNA



Hinh 1.4 : Hinh thdai chudi va ddc tinh iai 16 hap ciia nhidu loai hinh repeated DNA. (A) Syt phdn bé rdi rde
cua mot sequence gita DNA cd bdn sao don (single-copy). (B) Chubi md DNA Idp lai ¢ dinh ky.
(C} DNA Ldp lai voi nhidu loai hink khdc nhau. (D) Phdt hién DNA ldp lai gitia nhitng "single-
copy DNA" (E) Hién tugng hoan nguvén i bén trong ciia chudi ma ngige khde vdi single-copy.
(F) Gidng nhu (E) nhung la chudi ma gdn ké bén, duong zig-zag cho biét ving base bdt cap nhau.

Ngudi ta ¢6 khodng 200 nucleotide Okazaki fragment, né ¢6 xu hudng ngin hon
trong sinh vit prokaryotype (nhu vi khudn), né g6p phin trong viée 1y gidi sy sip xép DNA
trong nucleosome. Nghién ciiu vé sy ty tai ban trong virus nhu adenovirus cha té bao dong
vat cho thiy: xuit phat diém cua sinh tdng hop DNA tif nhiing chudi mé cd tinh lap lai
ngucc (inverted repeat) 1a TTGGATTGAAGCCAA. Nhilng chudi ma nhu vay ¢ tinh ddi
xiing tudn hoan, va tao thanh DNA hinh vong (hairpin loop), no c6 th€ duge dung 1am tin
hiéu cho sy bat diu ty tdi ban.
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Sau khi tu tai bin & thyc vit bac cao, hon 25% cytosine dugc methyl hoa do DNA
methylase ma né sif dung S-adenosyl methionine lam chit cho methyl. Trong vai tnidng
hop, phén ing methyl héa & mét vi tri chuyén biét nao d6 trd nén vo cliing quan trong trong
viec didu tidt sy thé hién clia gen. ' ' ' ‘

1.3. GEN LA PON V] CO TiNH CHAT BOT BIEN

Ki€u gen bao gdm mdt bo hoan chinh nhilng thong tin di truyén dugc sinh vat
traydn di tU thé hé ndy sang thé he khac. Bi€u hién ra bén ngodi ctia kidu gen la kiéu hinh,
d6 13 trang thai vat chét cla sinh vat. Kifu gen bao gdm nhiéu gen, c6 trong nhifm thé.
Theo dinh lust Mendel, gen dudc xem xét dudi nhiéu yéu t6 1iém 4n nhu . cac alen phan ly
vA céc gen phan ly mét cach doc 1p. Tién trinh gidn phan gidm nhiém cho thdy cd s8 ¢
tinh vét chét cla trang thai theo cac dinh lujt Mendel.

Gen trén céc nhi¥m thé khac nhau, hoic gen cich xa nhau tuy & trén cung mot nhiém
thé, thi tai t6 hop mét cach dac 1ap. Nhiing gen trén cing mét nhiém thé tao nén mét nhom lién
két gen theo kifu dudng thing (linear), trong dd, gen gén nhau c6 xu hudng tao anh hudng di
truyén chung vdi nhau. Ban d8 lién két gen cho thiy sy bidu hién theo dudng thing déi véi cac
vi tri ma gen dinh vi trén nhi®m thé, Vat liu di truyén clia mot nhidm thé tao nén mot cdu tric
¢6 tinh chét lién tuc, trong d6, gen cé cung mét kién tric theo dudng théng.

Wild type mo t4 kiéu gen hoc kidu hinh ¢6 ich. M6t gen ¢6 tinh chét wild type sin
sinh ra mot protein c6 chifc ning [functional]. Cac d6t bién la nhiing bién d6i c6 tinh di
truyén trong théng tin di truyén, Gen dbt bién c6 thé tao ra mét protein b bién d6i, hodc
khong hoan thanh viéc tao ra mt protein ¢6 chiic ning. Mot thé null mutant sé khong tao
 ra dudc mot protein nao cd. Néu chic ning ciia mot alen don nao do da ddy di trong mét té
bao 2n, thi alen c6 tinh wild type s€ trdi so vdi mutant ¢6 tinh 13n. Tinh troi khong hoan
toan [partial dominance] s€ xay ra khi cac chuc ning cda gen co tinh s6 lugng [hai alen sé
tao ra 4nh hudng gAp dbi so v6i mot alen]. Ddng tinh trdi [codominance] la két qua cia hai
alen khic nhau, ¢é su chuyén biét khic nhau, sao cho th€ di hop xuit hién dugc ca hai déc
tinh ctia bé va me. D6t bién c6 thé trd nén cé tinh chit didu kién [conditional], khi thé hién
kifu hinh mutant dudi nhiing didu kién khéng cho phép, nhung lai th€ hién "wild type"
dudi nhiing didu kién dugc phép. |

M&i quan hé gilla hai dét bién gin nhau trén bin dd, cé cling mét kiéu hinh, ¢ thé
duge xéc dinh bing phép thif ddng-déi [cis-transt test].Néu dot bién khong hoan thanh vigc
b8 sung trong thé trans configuration, né-sé dude thé hién & thé cistron, hodic gen. Mot
cistron cling tao ra mé [codes] cho mét chudi polypeptide don nao dd. Pé khdi lam cho
khai niém gen trd nén phc tap, khi ndi ring m6t gen c6 thé bao gdm nhiéu gen nhé hon,
ngudi ta si dung thuat ngit cistron. Nhu thé mot gen c6 thé gbm nhiéu cistron, mdi cistron
¢6 chuc ning khac nhau. ' -
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1.4. SO LUGNG DNA TRONG NHAN VA GIA TRI C

Bang 1.1 : Gia tri 1C ciia DNA trong nhin cia thyc vit bic cao

chloroplast, bacterium va ngudi

so vdi virus,

DNA Dobai oA base L ieng
gram/genome thé (bp) trong phén tw
genome
Virus khim trén cdi béng 0,84 x 10"’ 8042 5,1x106
Pea chloroplast 1,3x10 1,24x10° 80x10°
Escherichia coli 40x 10" 3,9x10° 2,5x10°
Allium cepa (hanh tiy) 16,8 x 1072 2x=16
Arabidopsis thaliana 0,2 x 10" 2x=10
Avena sativa (oat) 13,7x10™ ° 6x=42
Brassica napus (turnip) 1,6 x 10" 2x =38
Beta vulgaris (beet) 1,2x 10" . 2x=18
Curcubita melo (melon) 1,0x 10" 2x =247
 Glycine max (d3u nanh) 0,9x 107" 4x =40
Gossypium hirsutum 3,0x 10" 4x = 52
Hordeum vulgare 56x 10" 2x=14
Lilium davidii 43,2 x 1072 2x=24
Lolium perenne 49x10"” ° 2x=14
Tomato. 0,75 x 102 2x =24
Nicotiana sylvestris 2,2 x 1012 2x =24
Nicotiana tabacum 3,9x10" 4x =48
Oryza sativa 1,0x 10" 2x=24
Pisum sativum (pea) 4,9 x 10" 2x=14
Raphanus sativus 0,4x10™" 2x=18
Secale cereale 9,5x 10" 2x = 14
Solanum tuberosum 21x107  4x=48
Spinacia oleracea 1,0x 10" 2x=12
Triticum monococcum 62 x 101" 2x=14
Triticum aestivum 17,3 x 10 6x=42
Vicia faba 13,3 x 10" 2x=12
Zea mays 3,9 x 10 2x=20
Ngudi 60x10"  2x=46

1 picogram (10r"? g) = 0,965 x 1P bp, hodc 6,4 x 10" daltons
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S6 lugng DNA trong nhén cda thyc vat dugc udc doan nhd k§ thust phan tich héa
hoc trye tiép, tdy theo sé nhan dugde 14y méu, theo sau dé 13 do tf trong & dang micro cac
nhén duge nhudém phdm Feulgen. Nhing gid tri ndy thudng thé hién & dang 1C hay 2C cla
phin tf DNA, trong @6 1C 13 ham lugng DNA chua dudc tii bin ¢ tinh chit don boi
(unreplicated haploid) (xem bang 1.1). Him lugng DNA trong nhan cda cac loai thuc vit
béc cao thay d&i wr 0,5 dén 200 picograms (Bennett v Smith 1976, Bennett va ctv. 1982).
Dau tring (pea) chita DNA cao gép 1000 14n hon E.coli, va E.coli ¢6 thé chia khoang 4000
gen. Néu tat cA DNA clia dau pea duge thé hién theo kidu cd dién, 16 s3 ¢6 bén triéu gen.
Ngudi ta rit khd udc doan s6 gen cin thiét dong gdp vao sy khéc biét v& mit sinh hoc gida
pea va E. coli, nhu vy c6 mot gia trj cho thdy théng thudng thuc vat ¢6 chubi ma di truyén
gdp 20 14n so vdi ngudi, udc khodng 6 x 102 g DNA, va phuc tap gip nhiéu 1in hon. Sinh
vt ndo ¢6 s6 gen cin thiét 16n, thi né s& c6 xac svét bj dot bidn cao hon, 1am nh hudng
dén ki€u hinh ciia ng.

Ham lugng DNA don bgi & nhan ctia thyc vat bac cao cling dugc udc doan bing cich
nghién ciu dong thai cua sy tai tao lai DNA (renaturation). Déi vdi cay d4u pea, thuéc 14,
dau nanh, két qué cho thdy c6 sy gidng nhau v& phuong dién héa hoc va té bio hoc. Két
qua phan tich dong thai con cho thdy mét  16n kha 16n DNA ¢4 trong nhiing chudi ma cé
_ tinh ty tdi bin cao, khic v6i nhling gen djc trung cho sy ma hda protein. Ti 1&é DNA clia
thyc vat béc cao xuit hién trong mét sé copy (c6 tén goi la "single-copy DNA") thay ddi ti
20-80%. Xu hudng chung & thyc vat 12 genome cing Idn, DNA tu tai bin cang cao (Flavell
1982). Thyc vat c6 genome nhé va ti 1¢ DNA tf tdi ban thép, thi né s& ¢é chu trinh gign
phén ngin va thdi gian clia mot thé he ciing ngén. Mét thi du dién hinh trén Arabidopsis
thaliana, loai sinh vt dugc cdc nha sinh hoc phén tif ting dyng kha phd bién, bdi vi né chi
€6 5 tudn cho mét thé he, né c6 hang loat cic thé mutant, né dé dang trong céng nghé
chuyén nap gen vdi Ti plasmid, him htgng DNA thép,

1.5. CAU TRUC cUA cHUGI MA DNA

C6 nhi€u phuong phap nghién ciiu v& DNA cila thue vat, nhung ¢6 1& phuong phap
nghién cdu ddng thai cla sy tai phéi hgp DNA (reassociation) do Flavell (1982) dugc xem
nhu ¢4 gid tri nhét cho phép chiing ta hidu dugc chu tric genome va dugc phac thao d4u
tién.

CAu triic héa hoc ctia DNA bao gbm :deoxyribose, thymine [T], adenine {A], gnanine
[G], cytosine [C] va phosphate. Adenine va guanine dugc xép vao nhém base "purine”,
thymine va cytosine thugc nhom base "pyrimidine".

Cu tnic base + dudng duge goi 13 nucleoside.

Céu tric base + dudng + phosphate dugc goi 13 nucleotide.
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Hinh 1.6 : Cdu triic ctia cdc base !roﬁg phan 11} DNA. Thymine va cytosine 1a pyrimidine, adenine va
guanine la purine. Pyrimidine gdn voi phan ti duong tai N, purine gdn vdi ditong tai Ny



Bdng 1.2 Céach goi tén ciu trnic DNA

Thanh phin Tén hoa hoc Vit tit
Adenine . A
Thymine T
Base )
Guanine C
Cytosine G
Deoxyadenosine
. Deoxythymidine
Base + dudng i
Deoxyguanosine
Deoxycytidine
Deoxyadenosine -5'- monophosphate dAMP
. Deoxythymidine 57 monophosphate dTMP
Base + dudng + phosphate )
Deoxyguanosine -5'- monophosphate dGMP
Deoxycytidine -5~ monophosphate dCMP
Deoxyadenosine -5'- triphosphate dATP
Deoxythymidine -5™ triphosphate dTTP
Base + dudng + 3 phosphate . .
- Deoxyguanosine -5'- triphosphate : dGTP
Deoxycytidine -5'- triphosphate dCTP

DNA la polymer cia nhing nucleotide. Khi hai nucleotide néi véi nhau, phin t viia

* dugc hinh thanh dugc goi la dinucleotide. Tudng ty nhit vy, 3 nucleotide ndi véi nhau sé

duge goi la trinucleotide, bdn goi 1a tetranucleotide. Nhidu nucleotide két hop véi nhau

hinh thanh oligonucleotide. Nhiing nucleotide dudc ndi vdi nhau bling lién két phosphate
53" Cau ndi phosphate ndy la cdu néi ester déng héa tri, con goi 13 cu néi

_phosphodiester. Géc phosphate con lai (PO?{) doc trén polymer lam cho né cd tinh acid,

vi v@y ngudi ta con goi n6 vdi thuat ngit "nucleic acid”. Do nhiing cu ndi phosphodiester,

dai phén i polynucleotide ¢6 cfu tric phan cyc tai vi tri 3-hydroxy (3-OH) va 5"

phosphate (5*:P), 4 ddu va cudi bit cd mét nucleic acid nao. Chu tric 5' - 3' nhy viy con

duge goi la "palindromic”. '

Nam 1953, Watson va Crick da kham pha DNA 13 mét cu tric xodn doi. N6 thé
hién gibng nhau § moi cdu tric DNA clia céc sinh vat, trit mot vai sinh vt béc thip nhut
virus. Hai ddy don DNA gén vdi nhau biing ciu néi hydrogen, tao ra cfu tric xodn déi. A
gin vdi T bling hai cAu néi hydrogen. C gin véi G bling ba cdu néi hydrogen. Céu néi
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hydrogen nay 1 cAu ndi rit d& b pha v§, 1am hai ddy don ctia phan tif DNA tich ra. Tién
trinh ndy dudc goi 1a sy bién chét (denaturation hay melting). Tién trinh ngude lai dudc goi
fa su hoan nguyén (renaturation hay reannealing). Phuong phdp thudng dudc su dung dé
tach hai ddy don ra 12 "nhiét d6" [lam gia ting sy vin dong clia cac phan ui], va sii dung
alkaline holc uré [lam thic ddy sy thanh 1ap céc cdu ndi hydrogen]. Sodium va mot 6 cac
loai mudi cé thé giiip cho cac xodn doi DNA én dinh bing cach trung tinh hda cac gdc
phosphate. Tién trinh tach d6i DNA ¢6 thé dugc kiém soat biing nhidu phuong phap. Cach
don gidn va hitu qué nhat 13 xem xét sy thay d6i clia mat dd quang (optical density). Nhing
nucleotide hip thy tia cyc tim vdi dé dai séng t61 da 260nm. Trong qua trinh tach déi day,
gia tri A260 sé tang nhidu hon wrén day don so vdi diy doi. Ngudi ta sé c6 dugc mot dé thi
gifa nhiét d6 va sy hap phy quang phd. Trong d6, diém gilfa khodng nhiét do trong qua trinh
tach d6i day DNA ducc goi 12 Tm (melting temperature). Hinh dang cla dudng bidu dién
giéng nhau, nhung Tm thay ddi tily theo thanh phén base ciia DNA va mét vai yéu té khac.

. CHa
0.
/
Adon NH2
enine
N Y /N C'4 of sugar
() o
T T Thymine
C'y of sugar ‘

AN

|

Guanine N

N NH /NY \0'1 of sugar
¢ ]

o)
2 Pt Cylos '
'i' N NH; ine
C'y of sugar

Hinh 1.7 - A bdit cap vdi T bdng hai cdu ndi hvdrogen, C bdt cap vai G bdng ba cdu ndi hydrogen.
Trong RNA Uracil & thay thé Thymine

Day don DNA s& khong hoén nguyén mét cach hoan toan, néu nhiét d¢ gidm qua
nhanh nhu trudng hop dat mdu DNA vao nuée da. Ngudi ta Igi dung dic tinh nay d€ chudn
bi lam "DNA template” trong viéc ddnh ddu DNA va trong viéc lai DNA / DNA.

Ngudi ta s dung thuat ngil "sequence” d& chi mot chudi duge ma héa vé mit di
truyén. Chudi ma DNA c6 tinh ty tai bin cao chiém tir 0-10% trong genome ctia nhém sinh
vit bac cao (eukaryote). Trong hdu hét céc trudng hop, dai pﬁan tif DNA nay c6 mét doan
ngén céc base dugc 18p lai nhidu IAn, tac mét day tit 104 dén 107 trén mbi genome. =

22



H\N P
»end Adenine
| N N
0 . ond |
| 5 .
O—P—0—CH
&
3 :
Ho_ _H
N
H

Cytosine .

3|

H
O
H
Hs N

Thymine

0

P—0—CH;
Ko

Deoxyribosa

dend

Hinh 1.8 : Cdu triic phan 1t DNA voi cdc hop 1 ciia né 16 base + duong deoxyribose + DPhosphate
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Béng 1.3 : Chudi mi gen téng quit ciia cdy trdng va so sdnh véi cic nguyén td tuong

tr 6t Amy3D
TATA box CONCensus TATATATA
Amy3D TATATATG
Vi tri chuyén ma concensus 'CTCATC
Amy3D ATCATC
Vi tri gidimi concensus  TAAACAATGGCT
Amy3D ACAGATATGAAG
Vi tri phan cdt 5' concensus AG/GTAAG
Amy3D AG/GTACG
TC/GTAAG
Vi tri phén cit 3" concensus TGCAG/
. Amy3D GGCAG/
' D4u hiéu polyadenylation concensus AATAAA
o Amy3D AATAAG
AGTAAA

Liy cdu tric tdng quat cla mét gen cdy lia 1am thi du. Gen khéi dau béing mot
promoter region, ké dén ving mang mét ma di truyén, va két thic bing mét terminator
(hinh 1-10). Pfomoter region gém mdt chudi ma DNA tdng quat, va quan trong hon ca la
cac nguyén t6 cé tinh chit didu chinh (regulatory). M6t chudi ma TATAAAT dudc goi la

 “TATA box", dinh vi tai upstream 3, vdi khodng 30 vi tri base i vi tri dAu tién gidi ma.
Bén canh TATA box, nhiing nguyén té diéu chinh khéc cfing duge tim thdy & vi tri 5' va
duge goi 12 "enhancer” (chét thic ddy). Viing khdi du & vi tri gidi md ddu tién va ving két

_thuc giéi'mé s& dugc chuyén hda thanh RNA, nghia 13 dudng ribose s¢ thay thé dudng
deoxyribose, va base Uridine [U] thay cho base Thymine [T]. Ving gidi ma gém c6: mét
chudi khéng gi4i m (untranslated) § cd vi tri 5' va 3', mot chudi khdi dAu gidi ma, thé exon
[mang m3], th€ intron {khéng mang ma], va chudi mi dinh d4u bd sung poly A [con goi la
du6i poly A]. Trudc khi thé exon cé thé duge st dung d€ gidi md nhim sin xuét ra
protein/enzyme, thi RNA cin dugc chuyén thanh mRNA [RNA théng tin]. C6 hai sy kién
quan trong lam chuyén d6i intron va dudi poly A. Chudi m3 ving tiép c4n cta intron trong
RNA thudng 1a GU . .. AG (d& d& nhd ching ta dung tit get up and go). Déu hiéu cda
polyadenylation dugc dit sau codon gidi ma cudi cling. Thi du gen céiy lia mé héa bang
alpha-amylase & hinh 1-11. Dic diém clia gen nay dugc mé 14 trong bang 1-3. .
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' TTGACCUTCAGCACCTCCTTLGTYTCC 5 1350 1370 - 1390
hACTGGGnGTCGTGGhAGChGCAGGGTGGCTGGTHChhChTGTTGRARGGCChﬁcTCGRCGﬂC&TEGCChﬂGBCCGGGGTCICCCRCGTCTBGCTGCCCC
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COCCGTCECACTCCGTRECGCCCCAGGGG TACATECCGLGLCG TCTCTACGACCTGGACGCGTCCAAGTACGGCACGLCGGCGEGAGCTCAAGTCGCTGAT
P S H S VAP QG Y WP GAR L Y DLDAMSBX Y G TAMAMETLIEKS L I
1510 1530 1550 - 1570 1590
CGCGGTGTTCCACGGGAMGGGCG TCCAGTGCGYCGCCGACGTTGTUATCAMCCACCGE TCCGCC CAGAAGANGCACGCCLGOGGCE TG TAL TGUGTLTTE
A A F H G K ¢ ¥ ¢ C ¥ A DV VI HHBARCAMETZEKT EKDARBRTGEGVY T C V F
1610 1630 1650 1670 1690
GAGGGCGGEACGCTCGACCGLCTCRACTGGUGLCCCGECATGATCTGCAGCCACGACACGCAGTACTCCEACCGCACGGLCCACCGCGACACCGGCCAGS
£ € &6 TP O RLDWGEP GG H 11 C S DO T QY S5 DG TG HRUDTTGEG
171¢ 1730 1750 ) 1770 1739
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180 1030 1450 1870 1890
CTGECGCUTCGAC T TCOCCARGGGATAC TCCACGEACATCGLTAAGATE TACGTCGAGAGC TGEAMCCGCGC T TCGTCGTCGCCGAGATATGGAACTCS
W R L D F A KG Y S T DI AEKMMYVETSTCIKUVPGTE F ¥ V A ETIMHNUMNS
1910 1930 1950 1970 1990
CTG&GCTACnﬁCGGCGthGCthCCGGCﬂGCChAECHGGACCﬂGGGCCCGChGGhGCTGFTthCTGGGTChﬁCGCCGTCGGCGGGCCGGCGATGACGT
L ¢ ¥ ¥ G D G K P A ANOGD O GCRGELV NWV NAVYVYGGPANTTF
2010 2030 2050 2070 20%0
TCGhC!TC&CChCCnhﬁBGCCTCCTGCRGGCGBGEGTCCRGGGCGRGETGTGGCGGCTGCCCGACGGChACGGCAAGGCGCCCGGCATGRTCGGGTGGCT
b F TTKG LM QAGVYV QGCELWRULRDTGUEHKG KALFPGHTIOGH L
2110 2130 - 2150 2170 2190
GCChGAGhhBGCCGTCnCGTTCGTCGﬂChnCCRCGRCﬂCCGGCTCGACGCAGAAGCTTTGGCCGTTCCCCTECCHCAAGGTCATGCRGGGCTnCGCCTRC
P E KA VY T F V DHNBHBDODT G S T QKL NP F P SO KV HGTG Y A Y
: 2216 2230 2250 22710 2290
?TCfTC:CCSACSECEGH$T€§CCTGC?TCGTAAGCthCCRTGCATTATﬁﬂTaTTATATﬁCChTGTCCTGRTTA&CCTCC&CCGT&CACGTGTCCTGRT
c
2310 2330 2350 231 2390
GRACGUTYCT TUTCGCAG T TCTACCATCACATOYTOCAL TOGAALC TGAAGCAGGAGATAACCGC L IGGCCOCCATCAGEEACAGGAACGGCATCAACG
‘F Y b K M F D W M L. X QBE1 T AMLAAMTIRKRETRINKNTGTIHERA
241¢ FLED] 2430 2470 2490
CCGGGAGCAAGC TCCGGA T CRTCRTCOCCOACGLCBACGCATACGTCCCCETOCTCOACGAGAAGG TCA TEG TCAMGATCOGOACGAGG TACGACC TGS
¢ § K L R I V¥ ¥ ADADAMAMTYVY AV VYV DEIKVYVMVY KICGCTARTYTD UV G-

2510 2530 2550 2570 2590
CthGCGGTGCCGTCGG&TTTCCATCAGthfTGfﬁCGGCthGACThChGCGTCTGGGNGAAGGGGTCCCTCCGCGTCCCCGCGGGGCGGCACCTATAG
H A ¥ P 5 B F Jt QT VYV Il G KD Y 5 ¥ W EUHKTGCSETLTGBRUTYTZPMNGT RUBETL ™

2610 26140 2G50 2610 2690
CGGGC?gg?gCCCTAAﬂLTGAACG&Lh?A(1Lh?GC1TnhnLLALTi1CT*EAC?GCthhAT71hCTbnTTCTTATRCTTTTGC&BTCAATTAAATThT
139 27159 2710 2790
GGTTTTThThTATGT&ATTTTPThTCCGhTTFThPCGTTthBIﬁnGPhGGCﬂGGCTCTCThGCCTCTRCGTTﬂhTTGCGGGGChThTGThGCTTGCChG
2110 2130 2050 40 299¢
TThhTTthTTT11n1(AthhL?TT.1hhlthTTLF1hlhA1h1hIAATb1(hPﬁTﬂLAﬂhh1(fﬁcrﬂaﬁﬁﬂﬂf&ﬂfﬂLffCﬂCCrh1CﬂGTCﬂFT?T
Ho 2910

TTATATACTGGTTTTAARMAGTOMCAC MAGTACTAMGTT

Hinh 1.11 : Chubi md DNA ciia gen alpha amyiase trong cdy hia Amy3D. Ving mang ma
di truyén duge xdc dinh bdi sequence ddy thdng déi voi ¢DNA cda né, pOSi137.
Sequence ciia amino acid I ning chi? in & hang dudi, sau méi ba nucleic acid

" feodon). TATA box, CATC box lé ddu higu polyadenylation dude gach didi,



1.6. DNA VE TINH (SATELLITE DNA)

Mot vai DNA vé tinh clla ddng vit duge tim thiy diu tién ching minh ring c6 nhiing
chudi ma gidn don, ¢4 tinh ty tai ban, gin & tm déng (centromere) hoic & ving di nhiém
cia nhiém thé. Tuy nhién thuat ngd "satellite” c6 thé dugc st dung cho bit ci DNA
sequence nao dugc phan lap vé mit V4t 1y, nhd thay ddi ndng do isopycnic trong dung dich
CsCl, ma khong ngu y nhit mét ori dic biét bay mot chiic ning dic biét nao d6.Ti trong cla
DNA tiy thudc vao ban chét clia mudi, 6 d6 DNA dang & trang thai day don hay day doi,
vati trong nay bj 4nh hudng bdi pH, su them vao cac kim loai ning hodc thuéc nhuém
DNA, va nhilng thuéc khac. Trong mdi trudng CsCl, yéu td chinh xac dinh ti trong 1a thanh
phén cla base, trong khi d6 trong Cs,SO,, actinomycin D va Hg®' gin vdi sy thay ddi t
trong cia DNA gidu base GC, va Ag" gin vdi DNA giau AT. Nhiéu vé tinh duge mé ta
trong thyc vat béc cao (Ingle va ctv. 1973). N6 ¢ mét day dai DNA chida nhiing chudi ma
¢6 tinh ty tai ban. NS cd thé dai dién cho mdt phin nhé hoic 16n clia toan bd phan i DNA.,
Sy phét hi¢n cda vé tinh nhu vy tiy thudc vao mic,dd chinh xic cla phiuong phép st
"dung. Mét loai vé tinh ndo dé dugc dinh tinh, thi chubt ma clia né ciing nhu vi tri clia no
. trén nhi€m thé s& duge xac dinh bling ky thuat lai in-sitw. Chidu dai ¢6 tinh 13p lai nhiéu 14n
nay clia vé tinh thay d&i ti vai bp dén hang trim bp. Ngudi ta hi vong cac genome & co
‘quan thyc vat c6 th€ dugc bu ddp thiéu sét ctia né bing DNA vé tinh ciia nhan.

1.7. CHUC NANG CUA CHUGI MA DNA CO TINH LAP LAl

Ngudi ta thdy rat r6 c6. mét vai chudi ma DNA c6 tinh 13p lai § trong viing kiém soat,
gilf chiic niing diéu tiét viéc chuy&n ma. Nhiing sequence ndy c6 ri rc trong DNA dang
single copy, va trong DNA 14p lai ¢6 tinh chuyén ma nhu 13 nhiing gen rRNA. Tin hiéu bit
‘dau va két thiic sy chuydn ma thi tuong déi ngdn, trong khi céc chudi ma khéc c6 thé con
co sy tuang tac phuc tap, sy dc ché, hoc kich hoat viing chifa DNA.

1._7.1. Chudi ma ¢6 tinh chit Iip lai cao

Chudi md DNA ¢6 tinh chdt 1ap lai cao chiém ti 0-10% cda eukaryotic genome,
Trong hdu hét cac trudng hop, dai phan tf DNA ndy c6 mét doan ngén céc base dude lap di
13p lai nhiéu lan, tac mét diy tir 104 dén 107 trén m&i genome. Vi doan c6 tinh chit 14p lai
cao nay thudng ¢ thanh phin base khac vdi DNA trong eukaryotic genome, cho nén chudi
ma DNA c6 tinh cht 14p lai cao thudng tao ra diy bing & mot vi tri vé tinh ndo d6, véi mot
bang chinh theo mgt CsCl gradient. Do d6 ,chudi ma DNA c9 tinh chit lap lai cao dudc goi
la DNA vé tinh [satellite DNA].

Don vi ctia mot 14n 18p lai cd thé rit ngén, chiing hai nucleotide [goi 13 dinucleotide
repeat]. Mot chufii ma c6 chiia hai hofic mét vai nucleotide repeat nhy vay ,duge goi la su
tai 13p gidn don cda chudi hay microsatellite. Thi du nhy : mot microsatellite dinh vi gan
gen Adh-2 ¢6 9 repeats clia GA va 4 repeats cia GAT (Wu va Tanksley 1993) [bang 1-4].
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Khi s6 don vi 1ap lai kha nhiéu, ngudi ta s\ dung thust ngll "minssatellite”. Thi du:
chudi ma AGGAAGGGAGGA la minisatetlite d3 duge tim thiy trén cay lia. Minisatellite
repeat niy co trong hang nghin bin sao clia genome cy lia.

Bdng 1.4 : Nhiing repeat don gidn clia chudi mi trong gen ciy lia

Coumarate-CoA ligase ’ (GT) 8

Type 11 light barvestin (GT) 8
chlorophyll a, b binding protein

Adh?2 gene (GA) 9 (GAT) 4
rcbs gene | (GT) 3 (AAG) 7
rgpl (GAA)7

Oryza cystatin gene (AT) 40

Phyt 18 gene - P (AT) 21

1.7.2. Nhilmg chudi ma ¢6 tinh chit lip lai trung binh

Chudi m3 c6 tinh chét 1ap lai trung binh chi khodng 40% trong genome cay lia va né
chita cac chudi ma DNA ditge 14p lai tit vai lAn dén hang trim 14n. Chudi ma c6 tinh chét
1p lai trung binh cé tinh chét di hgp nhidu hon chudi mi ¢6 tinh 14p lai cao. Trong phan
tich Southern blot, né tao ra ti nhiéu vach dén mo6t d6m. Chudi ma DNA cé tinh chét 1ap
lai trung binh ¢é xu hudng phan tan mot cach dién hinh trong genome hon 1a tap hop thanh
- nhém mét cach ngiu nhién.

1.7.3. Chudi ma don c6 tinh chét sao chép

A SC SC SC SC
B SC R SC R SC SC R
C MR HR MR SC MR HR

Hink 1.12 : Sdp xép ciia chubi md tuy theo cdc dang khdc nhau ctia DNA
[A] chudi ma don co tinh sao chép khéng gian doan (SC)
{B] chudi ma don xen l&n chudi ma cé tinh 14p lai (R)
[C] chudi ma cé tinh 14p lai cao (HR) va trung binh (MR) xen 1&n nhau
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Chudi ma don c6 tinh chét sao chép chiém khodng 60% DNA cia cay liia va hau hét
cac gen déu thé hién tinh chét nay. Thi'dy Amy3D gene [Hinh 1-11].Khi DNA tf doan nay
dugc sif dung nhut 13 chét thim do trong lai DNA, trong k¥ thuit Southern blot, thi ngudi ta
¢6 thé quan sat cic diy ddn hogic diy ddi [couple bands]. Giéng nhu DNA c6 tinh chit lap
lai trén, chudi ma don DNA c6 tinh chit sao chép ciing phén t4n gitia nhing doan 14p lai.
Hinh 1-12 cho thdy vj trf tuong ddi cla chudi ma don, chudi mi trung binh, va chudi ma
lap lai cao. '

1.7.4. Lép lai cé tinh chit ddo doan

Lap lai ¢6 tinh chét dio doan [inverted reverted] gbm cé nhilng doan DNA b8 sung
nhau cho ting quing. Thi du : 5'... AATGTTCGNNNGAACATT... 3’ trong d6 N la ky
hiéu cho bit ci nucleotide nio. Hai ving cich nhau bdi NNNN duge ky hiéu Ja
R(AATGTTCG) va R' (CGAACATT). Hai viing R va R' c6 tinh chét bé sung nhau, do do
khi ddy DNA dugc dat trong diéu kién tai ph8i hop trd lai [reassociation], né sé nhanh
cﬁdng gap lai, tao thanh dang hairpin.

5. AATGTTCGN
N
N
3'.. TTACAAGCN

Néu chudi ma clia NNNN vita dd dai, ching ta s& c6é mdt than chia cac inverted
repeat, cong thém mét hinh vong [loop] dinh d gifta ching.

 Thi dy ciu tric stem-loop cla cdy lua trong hinh 1.4. Chudi ma DNA ¢6 ti mot
intron ctia gen alpha-amy2A. Chinh cdu tnic stem- loop c6 thé gﬁy ra nhiéu vén dé trong ky
thuat khuéch dai PCR sau nay.

CAu tric stem-loop cé dic tinh tudng ty nhu nhing nguyén t6 chuyén ma bdi vi hiu
hét d cac stem-loop dudc tim thdy, ngudi ta cling phat hién ra tinh chét 1ap lai truc tiép
[hinh 1.4]. Su nhdy vot [jumping] clia nhiing nguyén t6 chuyén ma nay ¢ th€ gay ra nhiéu
dot bién DNA, bao gém tinh chét cong thém, thi ra, chuyén vi, v.v...

Céc loai thuc vat ¢d cling mot genus, thudng khac nhau v& DNA vé tinh c6 tinh 1ap
lai. Ngudi ta c6 thé ndi ring : khong phai tit ca cac chubi ma cd tinh 1ap lai déu cd mot
chuc niang chuyén mén nio dé. Do do, chiing ta cﬁn phai nghién citu riéng tiing trudng hop -
m{t cach thén trong.

1.8. GEN MA HOA TRONG TONG HOP PROTEIN
Biing nhiéu cach khac nhau nguéi ta udc doan cé khodng 40.000 dén 100.000 gen &
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thic vAt bic cao, 1a nhilng gen dai dién cho ma hda protein (coding). S6 lugng nay l6n gép
10-25 14n so véi E. coli. Mot gen trung binh coding cho mét protein ¢6 350 amino acid, sé
can it nhat 14 1050 bp. Néu k& c4 intron va viing kiém sodt, thi n6 c thé ting 1én 2000 bp,
nhuf viy ciing con rt nhé bé so véi mot vai gen cla thic vat khdc. St dung sb liéu nay,
ngudi ta phdi cin dén 80-200 tri¢u bp dé tao ma cho s6 gen dugc dy dodn 6 tinh chit co
ban. Ap dung phuong phép dong thdi hoc trén DNA cla Arabidopsis thaliana, ngudi ta
' thdy riing genome nay 12 70 tridu bp (Leutwiler va ctv. 1984). Diéu nay c6 thé xét chi ¢é
35.000 gen ctia né duge thdo ludn trudc ddy, c6 nghia 1a gen cla Arabidopsis thaliana rit
1y tudng cho nghién cvu (th€ intron rét it va rdt ngdn) so vdi cdy khac cd genome 16n hon.

Nhidu gen chda cac chudi intron xen k& 13m cdn trd viéc md héa. C6 nhiing nhom
clia cac sequence c6 lign quan, véi su khic nhau vé ving mang mat m3 protein, thé intron,
viing khong gidi ma cla mRNA, hosic ving khéng giai md 6 tinh chit upstream hay
downstream ctia nhidm thé. Phan tich sequence cla nhiing nhém da.gen nhu vy co thé
cung cp cho chiing ta biét dugc sy tién'héa va sy didu tiét trong thé hién gen.

Gen diéu khién protein dy trit alcohol-soluble prolamin clia cdy bap la mot trong

. nhing thanh vién clia nhém da gen nay (large multigene family). Nhiing gen nay khong cd
intron va ma hoa thanh mot nhom protein trong phoi nhii hat, giau glutamine (z1 zein), hay
proline, hay cysteine, hay methionine (z2 zein). Nhém z1 hinh thanh mét subfamily. C6
khohng 25 gen déi véi zein z1A, 20 gen déi véi zIB, 15 ddi véi zIC, va 5 déi véi zID.
Nhilng gen niy d& dugc phan tich trén ban dd, véi nhiém thé ma né gin vao bing phén tich
lién két gen vdi marker. C4c gen z1A dinh vi trén nhi#m thé s6 4, 7 va 10. Cic gen cla zIB

. dinh vi trén nhidm thé sé 4 va 7. Cac gen zIC dinh vi trén nhiém thé sé 4. Cac gen z1 xuét
hién theo kidu cluster (chim, nhém) khi 14p lai trén cung mot nhifm thé. Trong khi cic gen
72 c6 sé lugng it hon, va ¢6 mdt subfamily nhd hon. Cac gen zein thé hién mét céch dic
hifu trong qua trinh dy trit zein § dudi dang protein dy trt (Heidecker va Messing 1986).

Ho gen z1 dugc xem nhu ting thém nhd tinh chét 14p lai cia sequence va sy quén
chéo khéng can déi. CAu tric cda gen ndy bao gém mot ving mang mi peptide tin higu ¢6
kha ning bdo quén cao ctia 21 amino acid, gbe cuéi (termini) N- ctiia 36-47 anino acid va
C- cia 10 amino acid. Phdn gilia trung tim cua protein nay chifa 6-10 doan 13p lai cua mét
sequence nguyén thily (ancestral) ma héa hang loat céc glutamine residues, cong vdi nhing
amino acid khdc nhu leucine, proline va alanine.

Mét subunit clia rubisco va digp luc td a/b gin vdi protein (Cab) duge xem nhu thi du
dién hinh v& protein dugc mi héa bing multigene family. Tam gen & subunit cta rubisco
da dude tim thdy trén clly Petunia. Sy chuyén ma clla mét gen cho thdy udc khodng 50%
subunit cita mRNA t8ng s6 dugc ting Ién. Si didu tiét vige th€ hign gen ca subunit thudng
phéi hop véi DNA sequence dén vi tri 5' cla ving mang md. Tuy nhién, phan tich gen ctla
petunia cho thdy sequence dén vi trd 3' ctia viing ma protein cling cho mot sy thé hién rit
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cao. Trong bdp c6 6 gen diéu khién Cab protein. Ba gen thé hién & bé mach clia be 13 v té
bao digp luc (mesophyll). Nghién cdu sau hon vé sequence clia gen giup chiing ta gidi thich
su thé hién gen réit khéc nhau trong ty nhién, Khéng c6 tit cd cdc member cia mét ho da
gen déu dugc thé hién. Thi du nhu, chf cé m6t nda ciia gen z1 6 ra hoat dong. Déi véi mot
vai ho gen khac, né duge bidt nhd syt ¢é mit clia nhiing gén gia (pseudogenes). Nhiing gen
nay gidng nhu gen binh thudng trong mét vai trudng hap, nhung né khéng diy dd, thiéu
_ sequence kiém soat chuyén ma, hosc chita nhilng stop codon. Thi dy pseudogene actin cia
 khoai tdy khong co intron, nhing ¢ dudi poly A, cho thdy n cé thé gia tdng nho sao lai
mRNA bing men reverse transcriptase. Ving mang ma chuia 2 stop codon. Coé mét repeat
tryc tiép mang 18 bp & mdi ddu, gin vio chudi m3 trong genome khoai tdy (Drouin va
Dover 1987)

1.9. CAC NGUYEN TO CHUYEN VI (Transposable)

Céc nguyén t6 chuyén vi, nguyén t6 kiém sodt, hoZc nguyen t6 gén vao déu 1 nhiing
chudi md DNA, né ¢6 thé dugc dinh vao nhiéu vi tri khdc nhau trén nhidm thé. M6t vai
. nguyén td cé kha ning di chuyén xung quanh genome, cling nhu xoay quanh chinh nd,

. hodic chuyén déng dudi dnh hudng clia nhiing chudi ma khac (Nevers va ctv. 1986). Trong
 vige nay, déi khi ngudi ta con goi né vdi thust ngit "jumping genes”. Sy chuyén déng cda
nd c6 thé duge tim thiy v& mat di truyén, béi vi mot nguyén t6 di dong di duge gén vao
mét gen cu triic, gen nay cling c6 thé bit hoat (inactivated). Theo trinh tu, viéc gin vao
clia mot nguyén t6 chuyén déi véi viing kiém soat, ¢6 thé 1am thay ddi sy thé hién ctia gen
ké can. Ciing ¢ truong hdp mot nguyén 16 chuyén dai b tach ra khdi mét gen khdng hoat
dong, gen nay 1ap tic trd lai hoat déng.

Nhiing nguy@n t6 chuyén vi trén ciy bip da dugc tim thdy va dugc nghién citu vé dic
tinh chi tiét do McClintock (1948,1951), tntde khi cdu tnic DNA duge cong bé. Nhiing
nguyén 6 di truyén nhu vy dugc tim thdy va dudc dinh tinh sau d6 trén vi khuin, men
(veast), dong vat khong xuong sdng, dong vat cé xuong séng, va thyc vat khic. Nhidu
nguyén té dd duge cloned hda va dugc vidt ra chudi ma (sequencing). Céng trinh nghién
.+ cttu cia McClintock sau hon 40 nim vé nguyén t6 chuyén vi (transposable elements) trong
cy bép, di dugc nhan gidi thudng Nobel v& Sinh ly va Y hoc.

Mot loai hinh v& nguyén t6 gin vao (insertion element) trén cay bép, la Dissociation
(Ds) khong ¢4 thé di chuyén do chinh nd, nhung néu c6 mdt nguyén t6 khac 13 Activator
(4c) thi né ¢6 thé di chuyén dén mot vi tri di truyén mdi. Ngudi ta da tim thdy anh hudng
ki€u hinh cda nhiing nguyén t nay, khi nguéi ta lam dut doan gen dic biét nao dé nhu gen
shrunken (lam nhin hat bip), gen nay &nh hudng dén enzym c6 ien goi la "sucrose
synthase” trong phdi nhii hat. Ngudi ta da chay sequence mot viing ¢6 d6 Idn 4,2 kp (1kp =
1000.bp), d€ lam cho tidng ting vdi Ds, né tao ra mét phin cda sequence gin vao locus cla
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gen shrunken. Chui ma cfia Ds ¢6 2040 bp. Chudi ma ndy c6 mot thé 1ap lai nguge
(inverted repeat) véi d6 16n 11 bp (TAGGGATGAAA) nim & mbi diu. Ngusi ta xem nhu
n6 tao ra mot repeat co tinh chét tnfe tiép, ngén, trén nhiém thé.

Nguyén t6 Ac véi 4563 bp ciing di duge chay sequence. N6 ciing cho thiy c6 cung
mot loai repeat § doan cudi, ¢6 tinh déi ngude nhu Ds va ciing tao ra 8 cdp base 1dp doan 6
i tri dinh vao trén nhidm thé. K&t qui DNA sequencing cho thiy mét vai nguyén 16 Ds c6
liégn hé gin vdi Ac nhung ching udn c¢6 nhilng dut doan hodc doan gin vao c6 tinh chét
luan phién. Chudi ma cia Ac cho théy : né chifa khung md cho phép doc (open reading
frames viét tht 13 OFRs), d6 1a viing ma héa protein sau nay. Tién trinh dugc phat hién nho
nghién cdu hé men putative RNA polymerase, theo sau dé la nhd cac tin hidu
polyadenylation. “

32



10.

11.

12.

TAI LIEU THAM KHAO

Bennett MD, JB Smith, JS Heslop-Harrison. 1982. Nuclear DNA amount in
angiosperm. Proc. R, Soc. London B, 216: 179-192.

Bennett MD, JB Smith, 1976. Nuclear DNA amounts in angiosperm. Phil. Trans. R.
Soc. London, Ser. B, 274: 227 - 274.

Bryant J. 1982. DNA replication and the cell cycle. In Nucleic Acids and Protein In
Plants. 11. Structure, Biochemistry and Physiology of Nucleic Acids. Eds. Parthier and
D. Boulter, Springer Verlag, Berlin, Heidelberg and New York, 75 - 110.

Drouin G, GA Dover. 1987. 4 plant process p&eudogene. Nature (London) 328:557-
558

Flavell RB 1982. Chromosomal DNA sequences and their organisation. In Nucleic
Acids and Protein in Plants. 11. Structure, Biochemistry and Physiology of Nucleic
Acids. Eds. Parthier and D. Boulter, Springer Verlag, Berlin, Heidelberg and New
York, 46-74 '

Grierson D, SN Covey. 1988. Plant molecular biology. Blackie et Son Ltd. 3rd
Edition. Glasgow and London. P.1-19

Heidecker G, } Messing. 1986. Structural analysis of plant genes. Ann. Rev. Plant
Physiol. 37:439-466 '

Ingle J, GC Pearson, J Sinclair. 1973. Species distribution and properties of nuclear
satellite DNA in higher plants. Nature New Biol® 242: 193-197

McClintock B. 1948. Mutable loci in maize.Yerab. Carnegie Inst. Wash. 47:155-169

McClintock B. 1951. Chromosome organization and genetic expression. Cold Spring
Harb. Symp. Quant. Biol. 16:13-47

Nevers P, NS Shephend, H Seadler. 1986. Plant transposable elements. Adv. Bot. Res.
12:103-203

Leutwiler LS, BR Hough Evans, EM Meyerowitz. 1984. The DNA of Arabidopsis
thaliana. Mol. Gen. Genet. 194:15-23

33



Chuong IT

HOAT DONG CUA CAC ENZYME
- TRONG PHAN TiCH GENOME

Enzyme la nhilng hoat chét sinh hoc rdt quan trong trong céng nghé di truyén, nhét I3
qud trinh cdt v néi DNA. N6 tic ddng céc phin ing sinh héa trong € bio séng, kiém sodt _
i{é diéu'tiét tinh hitu higu (efficiency) va tinh chuyén biét (specificity).

Tinh hifu higu § day c6 nghia 14 muc 46 dnh hudng cao, ¢6 pham vi rong.

Tinh chuyén biét c6 nghfa la ghi nhan & muc d6 phn tf mot cach dic thil gida
enzyme va nucleic acid cda né. '

Chuc néing xdc tdc dap ung theo cu tric 3 chidu ciia protein (3-D).

., Enzyme 1a cong cy cin thiét khong chi trong k¥ thust “recombinant DNA", ma con
trong nhiéu linh vic khdc c6 quan hé véi sy chuyén hda v& mit héa sinh. Cin ci theo
‘nhiing yéu cdu ndy, nganh hoc chuyen vé enzyme (enzymology) dd c6ng bé nhidu ving hoc
v& k§ thust, dugc nhiéu nha nghién citu thude nhiéu linh vyc khéc nhau s dung.

* Theo dinh nghia c8 dién, enzyme la mdt protein ¢6 nhigm vu xic tdc (catalytic). La
mét chit xic tic, nd chi c6 thé phit trién mot phin ing theo hudng thuan Igi <6 tinh chét
nhiét ddng hoc ma théi. N6 khong thay ddi hudng cla mot phin \ing. B4t cif mot RNA nao
cling duge tim thdy c6 chnic ning xiic tic, don doc hodc phéi hop véi protein, Nhiing RNA
nhy viy dugc goi 1a ribozymes. Ribozymes 1a mét dang mdi kha thd vi cda enzyme {Eun
1996), diing trong k¥ thut "recombinant DNA".

Mic di ngudi ta ghi nhin kha niing xiic tic clia enzyme phd bién nhu vay, nhung co
ché chi tiét clia tinh chét xtic tic ndy dudc nghién ciu rt it. Protein va ky thust gen hién
duge ing dung dé cii tién va thiét ké lai enzyme khong chi gidi thich méi quan he gitla chiic
ning vi cAu tric, mi con tao ra nhilng co chit mdi va phin ving chuyén tinh mdi, nhim cii
tién tinh 6n dinh, ciing nhu hiéu qui xic tic. Viec ung dung nguyén tic vé& enzyme trong san
xuft khing th€ d3 mé ra trién vong tao ra céc khang thé nhai theo chu tric enzyme xuc tic
goi 1a "abzymes". Nhilng abzymes nay dang § giao di€m ctia hai nganh hoc: mién dich hoc
va héa hoc. D9 13 cong cy c6 tinh chit enzyme hoc v6 ciing gia tri.

2.1. THONG TIN DI TRUYEN

Protein 13 sin phdm dugc gidi md cda théng tin di truyén, vdi ma hi¢u cla sequence

RNA ho#c DNA. Méi amino acid ¢6 3 nucletide tidng ding dugc goi 1a codon, Co 64
~codon d3 dugc biét dya trén sy phéi hop cla 4 nucleic acid trong t¢ nhién, 61 codon
chuyén mén héa amino acid, va 3 codon con lai 1dm nhiém vy gidi ma tin higu stop (diing
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lai) [bang 2.1]. C6 20 amino acid trong ty nhién 1am v4t liu d€ kién tnic cd¢ sudn (blocks)
clia protein (hinh 2-1). Nhiu amino acid chuyén tinh vm hdn mot codon, hién tugng nay
dugc goi 1a "codon degeneracy”. :

Nhiing sequence ciia DNA mang ma hi¢u cho cac chui RNA ¢ tinh chic ning hoéc
protein thi dugc goi 12 "gen". RNA mang thong tin d€ gidi ma di truyén cho mét protein
nao d6 duge goi 1a RNA théng tin (mRNA). N6 dudc bit ngudn tit DNA theo tién trinh
~ duge goi 13 chuyén m3 (transcription). Dong théng tin ndy tt DNA sang RNA, réi dén
protein, m&i 14n nhu vy dugc goi Ia "central dogma” ciia sinh hoc phan ti, nhung ngudi ta
chua biét dong théng tin nguge lai tf RNA dén DNA, tién trinh nay cd thut ngit 12
"reverse transcription". Trong sinh hoc, virus thanh 14p mét phudng thiic don gian nhét vé
théng tin di truyén. Thi dy, DNA virus thudng thé hién gen cia né theo cidch DNA - RNA -
protein, trong khi RNA virus (retrovirus) chuyén mé ngude trudc titn RNA cia né sang
DNA, rdi mdi tiép tuc md thiic central dogma.

. Bdng 2-1: Ma di truyén

Ky t 56 hai Ky tiy s6 ba

. 5 U C A G 3
- Ky tusé m6t UUUPhe  UCU Ser UAUTyr UGUCys U
U UUCPhe UCCSer UACTyr UGCCys C
UUALeu UCASer UAAStop UGAStop A
UUGLeu UCGSer UAGStop UGGTrp G
CUULes CCUPro CAUHis CGUArg U
C CUCLeu CCCPre CACHis CGCArg C
CUALeu CCAPro CAAGIn CGAArg A
CUGLeu CCGPro CAGGIn CGGArg G
AUU 1le ACU Thr AAU Asn - AGU Ser U
A AUC lle ACCThr AACAsn- AGCSer C
AUAlle  ACAThr AAALys AGAArg A
AUGMet ACGThr AAG Lys AGG Arg G
GUUVal GCUAla GAUAsp GGUGly U
G ~GUCval GCCAla GACAsp GGCGly C
GUAVal GCAAla GAAGlU GGAGly A
GUG’Val GCGAla GAGGlu GGGGly G

‘Ghi chii ; M@ di truyén UGA (stop) cho Trp trong ty thé bg clia dbng vt c6 xuong séng, UAA (stap) cho Gin trong
protozoa co tiém mao, CUN (lew) cho Thr trong ty thé b6 clia men yeast, va AUA (e} cho Mer trong ty thé b
ctia dng vt co xitong s6ng, UGA fstop) cho selenocysreme (SeCys} trong vi khudn va mpt vai ding vét co vi.

b v di truvén cho fMet néu né & vj 1ré bek ddu.
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2.2. CAU TRUC ENZYME
2.2.1. Ciu triic s¢ cp

Sequence clia amino acid cung cip cho chiing ta biét thong tin co bin vé ban chit clia
protein, nhu cdu tric, co ché hoat dong, ngudn tién hda, va sy phan loai theo nhém ho
enzyme. Nhilng thong tin so khéi ndy ciing giip cho ching ta phét hién gen cAn nghién

ciu, nhin ban vé tinh § miic d§ phan td (cloning), va nhiing ky thuat gen khdc trong kyj

thudt recombinant DNA.
NH (iZH-_z,
H2C CHa
/ \/
CH
o
Tryptophan Iscleucine
W t
§Ha
5 H3C\ /CH3 ?
CH Gz
| CHz
Valine - Methionine
Vv M
HN \
W, Hzc\ C__C//
CHa2 N/ \H
| i
Higtidine Profine
H P
Q v}
Y
N CI;/ )
8] o)
™Y
Clin CIJHz
Glutamic Aspartic
E D

OH

Giutamine

Lysine
K

Arginine
R

Hinh 2.1 : Cdu tric ciia amino acid va chit viét 18t cia nd. Xép theo mikc dg tta mide theo

thit tif; cde amino acid ky mide (hydrophobic) d trén va cdc amino acid

thydrophilic) d doi
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Bdng 2-2 : Danh sdch cida 20 amino acid

Ky hiéu LLE
Amino acid . : R trong
vaMW - COOH -NH, -
’ aa protein
_ Alanine Ala, 89 2.3 9.8 -
Arginine Arg, 174 1.8 9.0 12.5 >1.2
Asparagine Asn, 132 2.0 8.8 -
Aspartic acid Asp, 133 2.0 9.9 3.9 4.4-4.6
Cysteine Cys, 121 1.8 10.8 3.3 8.5-8.8
Glutamic acid Glu, 147 22 9.6 4.2 44-4.6
Glutamine Gln, 146 22 9.1 -
Glycine Gly, 75 23 9.7 -
. Histidine His, 155 1.8 9.2 6.0 6.57.0
" Isoleucine Tle, 131 23 9.7 -
Leucine Leu, 131 2.3 9.6 -
Lysine Lys, 146 22 9.2 108  10.0-10.2
Methionine Met, 149 22 92 -
. Phenylalanine = Phe, 165 1.8 9.1 -
Proline Pro, 115 2.0 10.6 -
Serine Ser, 105 22 92 -
Threonine Thr, 119 2.6 10.4 -
Tryptophan Trp, 204 2.4 9.4 -
Tyrosine Tyr, 181 2.2 9.1 10.1 9.6-10.0
Valine Val, 117 2.3 9.6 -

Chudi mi so cép cla protein duge xac dinh bing hang loat cac qui trinh tiéu chudn
nhit sau: (i) phéan cit protein bing enzyme hay bing hda hoc thanh nhidu peptide,(ii} phan
biét nhiing peptide ty do hay dugc phéng thich (derivatized), (iil) gidm sé gbc ké cd ddu N
va ddu C (sequential degradation), (iv) phén i4p amino acid biing sic ky khi va quang phd
hép thu.
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2.2.2. Ciu tric thif cfp (béc hai)

b =S

L]

4.3

O-p O
O -l
=4

Acceptor stem

-»
-
Q

D stem

w * | z(c)\U
! G—-A-C~A-(C) 5¢ )~
6r (A) 8s © mA

( \
/ | ] ] [ ] L ]
o’D ‘I" \(C)-U-(C)-m’?_LG > ¢ (6)

] 10

(‘?\ ) 5
20 /(G)- A-(GHC
\G_® [

CmC=Da@D=@=0=5 N
L ]
P )p_p‘_c-c-o_o-o..b_o_

ma’
@ v Anticodon loop

Hinh 2.2 : Cdu tric ciia IRNA. Cdu tric bde hai va cdu tric 3-D RNA (Phe) céia men. {4)
Cdc base hinh thinh vdi cdu ndi H theo kidu bdc ba, dink vdi nhay theo diong
thdng. Véng tron va ngodc dan bidu thi base duge bdo qudn, va bdo qudn mgt
nilta, theo thii . (B) cdu tric 3-D, géc duing phosphaate cé dang mot Sng
nghiép lién tyc. N6i base lg mot gach dai, nhilng base don déc 1o gach ngdn.
Cdu néi H theo kidu béc ba cho thdy gach néi gida cdc base dige phii kin.
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b

1

Céu tric thy cfp 13 hinh dang cla diy polypeptide dudi trang thai dn dinh nhit,
thudng 1a dang xo#n 6c. Chudi polypeptide cia mot protein nio dé gia dinh c6 nhiing cu
tric ¢é tinh chét thd ty theo kidu phén bigt (distinctive ordered), dugc goi 12 cdu tric thi
c8p (secondary structure). Kidu xofn o-helix (theo bén phai hoiic tréi) 1a mot cdu triic ¢4
tht ty, trong d6 tryc xuong séng cldia nhém amide (NH va CO) tao thanh mét ciu H, vdi
mdt nhom amide thid ba nim bén ngoai né. C6 3,6 residues trong mdi lan xoay qua bén
phai (3,6 - fold), tao mét pitch vao khodng 5,4 amstrong. Pudng kinh ctia helix truc Xuong

~ sbng khodng 6 amstrong.

Mot dang khde cia cdu tric thd ty 13 "B sheet” (tim beta). Trong céu tric ndy, mot
chudi phat trién tao thanh cdc day néi vdi nhau gilta céc gée (interstrand) thay vi néi bén
trong gdc (intrastrand) théng qua cdu ndi hydrogen, véi mét hodc hai day bit song song
hodc khdng song song, '

Thém vao d6 1a mét dang cdu tric thit cp theo kiéu quén nglu nhién (random coil),
dugc goi 1a cdu tnic khong can bing (nonregular structure). Random coil bao gém c4 viac
quin (turn) va tao vong (loop), dong gép moét vai tro vé clng quan trong trong chic ning
protein. Hinh 2-2 14 mét vi dy clia cfu triic bac hai va 3D ctia fRNA. "

HULTIPLE CLONIHG SITES cammmieie o oo

CCA AGC TTG CAT CCC TCC AGC TCG ACT CYA GAG GAT CCC CGG GTA CCC AGC TCU AAT TCA CTG

i_ 1 i ] I ] e ) i
Firat MndLiI Sphi Patl Xbal Bemiil | Kpnl Sastl EcoRl
_ entyae ' 1 Sall . Smal .
' : Acc! ! {Xmn t) '
: ! Rincil ‘ ' !
] H 1 1 [}
: : : : :
- ‘ : : :
. ] 1 ) ] '
Second Sphi(C) $phl(pP) Xbal{C) BamHI(C) Sstl(C*)
mIyne Pacl{C) HindILI(P) Smal(P) KpnI(N} Kpal{C)
SalJ(N) KpnI(C) Ssti(c*)
Xbal(cC)

Hinh 2.3 : Phdn iing tidu hda gdp déi (double digestion) tai nhilng vj tri cloning ciia plasmid pUCI9
2.2.3. Cdu tric tam cdp

Cu tric tam cAp la dang day xoén polypeptide gép khiic lai trong khéng gian dé tao
thanh dai phan t& protein. M6t protein muén c6 hoat tinh sinh hoc cao, phéi ¢6 cu tric rét
chuyén biét theo ki€u 3-D hay con £0i la "tertiary" (tam cép). Hinh thanh mét ciu tric theo
khéng gian ba chidu 3-D yéu cdu nhidu cAi tién cd tinh chét hau gidi ma (post-translational),

Emzyme c6 tinh chét single polypeptide ciia mot phan ti cd kich thude (> 20kDa)
thudng dugc tao thanh tif hai hodc nhiéu domain cé tinh cu tric. Thudt ngit "domain" lién
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quan dén y nghia don vi c6 hinh dang ty gdp lai, compact, vi mot thé tich In trong mot bé
mt citc nhd.

Cau tric 3-D clia enzyme hay protéin, vita don déc, vira phifc hgp véi cac chét co
bén, chét e ché, holic cofactor, dudc xac dinh bing X-quang trén tinh thé.

2.2.4. Céu triie tif cdp

CAu triic thit cdp 1a cAu tric gdm nhiéu day polypeptide tam cAp gidng nhau hay khéac
nhau, cung vdi nhin hoat dong khong phai 1a protein, tao nén phan tf protein hoan chinh.
Khi c6 hai hofic nhiéu don vi cdu tric tam c¢dp (con duge goi la subunit) tuong tac vdi nhau,
hinh thanh mét thé khéng ¢ tinh déng héa tri (noncovalent), ciu tric nhu vdy dude goi la
"quaternary" (tif cAp). Céch thifc ching tuong tdc véi nhau gidfa cdc subunit, va dic tinh cla
nhitng subunit nay hét sic da dang.

Mot sy thay ddi nao d6 trong chu tric td cip déu cé th€ hidu 14 nhilng subunit dang di
dong dén mét vi tri tyong dng khdc. M§i subunit c& thé 1am hoan thién khi nang cla cai
khac, nhd dé thic ddy muc d6 xic tac bén trong. Nhilng enzyme ¢4 tinh chit nhiu subunit
nhu vay s€ giup no thyc hién chifc ning thich iing vdi y&u cdu cin bing trong qua trinh
- bién dudng. '

2.3. ANH HUGNG CUA CAU TRUC BEN CHUC NANG ENZYME
2.3.1. Vi tr1 hoat ddng

Chufc ning xuc tac ctia mdt enzyme thudng dudc xem xét trong cu triic tam cép cla
- no, nghia 13 ciu tric 3-D (khong gian ba chidu). Chiic niing xuic tac clla mét enzyme dugc
xac dinh bdi mét it nhom chiic niing dic biét cila amino acid, nhém nay nim tai vi trf dugc
goi 12 vi tri hoat dong (active site) hay trung tdm hoat dong (active center). Ciu tric ba
chiéu; hinh dang, va bén chit cia nhém chiic ning hdp thanh vi tri hoat déng, theo nguyén
tic bo sung i4n nhau, hoat chit (substance) c6 thé duge ding 1am co chit (substrate), con
goi 1a sy chuyén biét v& co chit. Diéu cé thé xem quan trong hon l3: phan ving héa hoc xdy
ra theo ki€u no? Phén ing c¢6 tinh diic thi hay khong ?

Cac residues 6 vi tri hoat dong 1am viéc nhu mét tp hgp nhdm tao ra mdt mai trudng
ddng nhit (microenvironment) ma chiing ta sé khéng tim thdy bt cii dau trén phan td
enzyme. Nhém cé chifc nang dic biét (thi du géc OH ciia Ser trong xiic téc serine protease)
c6 thé cé phan \ing bét thudng do sy rbi loan trong cic hgp chdt héa hoc. Gée e-NH, cla
Lys & vi tri hoat dong clia aspartate aminotransferase tham dif vao tién trinh van chuyén
proton, nhd hoat déng nhu mot base cd tinh ndi sinh (endogenous), vdi mot ndng do hiu
hi¢u 10° M ethylamine. M#c du vi méi trudng c6 tinh déng nhét, nhung mét vi tri hoat
dong c6 thé duge hinh thanh nhd sy két hgp cila nhidu amino acid trong nhilng enzyme
khéac nhau. Vi tri hoat dfng thudng tao ra mét méi trudng hitu cyc dic biét (polar) nhiéu
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hon trudng hgp méi trudng vo cye (nonpolar). Vi tri hoat dong thic ddy sy 6n dinh ¢6 tinh
chiat tinh dién cda trang thai van chuyén ion bang hinh thic st dung dung méi manh han
nhiéu 14n s dung nude (Eun 1996). :

Cac enzyme nhu DNA polymerase cin c6 rét nhiu cd chét gin vio. Trong nhing
enzyme cd tinh chit multisubstrate, thi m8i substrate thudng chiém mét subsite n¥m trong
trung tdm hoat dgng. Céc gde hda hoc trong mét vi tri hoat dong nao dé déu rat quan trong

trong tién trinh xiic tic, ¢6 gbc héa hoc 1am nhiém vu gén cdc cd chét lai, con phdn Ién déu
“1am nhiém vy xic tic hoa hoc. Nhém cd chit clia enzyme cd tinh chit khong déng héa tri
(noncovalent) dugc goi 1a Michaelis-Menten complex.

2.3.2. Sy chuyén tinh cia co chit
2.3.2.1. Co chdt va su tuong dong

Mbt enzyme c6 th€ gén rét chijt vdi mot co chét niy va khong chit véi mot co chat
khdc. Lite gin con goi 13 "binding affinity” cé thé duge so sanh nhd phong dai céc thé an
* dinh gé’uz vao (binding constant), con goi 12 sy két hop. Thé 8n dinh nay 1a ban sao chup
. ngugc cla thé dissociation constant (khong két hop), né 1a thong sé do lidng vé& dong thai
hoc cla enzyme.

Nhiing hgp chit ¢d chu triic giéng nhu cd chit that, nhung khong thé tic ddng xoay
chiéu khi cé enzyme, dugc goi 13 co chit gia (pseudosubstrate), chit tuong déng (substrate
analogs), hay chdt ifc ché (inhibitors). Mdc d6 phong dai tudng déi cla luc gin déi vdi
hang loat co chit va/ hay analog thuong phan anh chiéu vt ly trong khong gian, va ban
chat 1y hda clia vi tri hoat dong va tuong tac giifa enzyme-cd chdt. Hau hét cac analogs cia
¢d chit gin vdi enzyme khéng chjt 14m, nhung cd vai analog nhu transition-state analogs
gin vdi enzyme chijt hon co chét rdt nhidu, két qui tao ra luc cdn diic biét déi véi enzyme.
Thi dy thit hai vanadyl ribonucleoside complex (VRC) 14 mot chit can transition-state ddi
vdi RNase A.

2.3.2.2. Sif chuyén tinh lfip thé (stereospecificity)

Trong mét vai trudng hgp ngoai 1&, enzyme c6 chifc ning chuyén tinh vé 1ap thé, dé

"vdi viéc gdn vao co chdt. Nhd tinh chét ndy, enzyme phfn biét dugc cac cd chit ¢ tén goi

1a nhing isomer quang hoc (optical isomers, enantisomers, stereoisomers). Trong tét c4 céc

amino acid, ngoai trif Gly c6 chudi ndi 1a nguyén td hydrogen, thi nguyén ¥ o carbon ¢é
tinh chit khéng déi xing va nguyén tf ndy c6 d6 trién quang vé ph trai.

2.3.3. Cidc ho cita enzyme
2.3.3.1. Xép hg theo cdu tric hodc chit ndng

Xét theo mutc d9 xiic tac (catalytic turnover rate), tién trinh xiic téc (pathway), ngudi
ta phén ra cac ho enzyme. Nhilng thanh vién trong mét ho ¢6 mét kidu sequence hodc mét
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nhém chiic niing khéc vdi cac ho khac.

So sanh nhiing sequence cia amino acid con duge goi 14 cong viée tim kidm tuchg
dbng (homology search). Céng viéc nay thudng cung cdp nhiing thong tin du tién cho
phép viéc phan loai enzyme thanh cac ho. N§ ciing cho phép dy dodn chic ning clia mét
enzyme mdi. Mot ho enzyme thudng c6 it nhdt mot ving hoat déng. Thi du dién hinh trén
ho serine protease ma nhiing thanh vién cia nd 13 trypsin, chymotrypsin, elastase, subtilisin
- thudng ¢ 3 residues & vi tri hoat déng, Asp/His/Ser, ngudi ta goi dé 1a "catalytic triad"
hay "charge relay system". Thi dy khéc vé dic diém bao tdn cda Iinh vijc xdc téc déi vét ho
protein kinase rit da dang. Trong ho kinase, vi tri gin ATP (hay phosphate- anchoring) dai
dign cho mot ki€u sequence ctia Gly-X-Gly-X-X-Gly.

2.3.3.2. Isoenzyme

Isoenzyme hay isozyme 1 mgt nhém enzyme xiic tac ciing phén ung, nhung ¢é nhiéu
dang enzyme khdc nhau va hiéu qua xic tic khéac nhau. Isozyme dudc phén biét nhd chay
dién di trén gel.

Isozyme duge dung lam marker trong viéc tim kiém gen trong phan tich mic d6 da

dang vé di truyén cla loai. Néu nhiing lign két nhu vAy, ngudi ta con dung thuit ngit

"recombinant enzyme" dé chi hién tugng ndy. Tuy nhién sé llIdng isozyme kha it khong
‘dap 1ng nhu cdu 13p ban dé di truyén.

Thuét ngl isozyme mé ta cac dang phan t khac nhau cia nhiing enzyme vdi cing
dic tinh vé co chét. NG cho biét bin than cia nhﬁ‘ng alen khac nhau 6 mét locus biét trude,
hodic ban thin ciia nhiing loci khac nhau. Vdi sy phét trién cia k¥ thuat din di, thi du
* nghién ctu sy &n dinh nhiét hoc ctia isozyme, ngudi ta cé thé chdn dodn dugc mét phin
“ndo sy bién di § muic do DNA.

-Céc isozyme thudng dugc sit dyng trong phan tich di truyén huyét théng la:
» Acid phosphatase
* Alanine aminopeptidase
* Alcohol dehydrogenase
* Arginine aminopeptidase
¢ C(Catalase
e Esterase
¢ Glutamate oxalo acetate transamiase
¢ Isocitrate dehydrogenase

¢ Leucine aminopeptidase
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» Malic enzyme

e Peroxidase

» Phosphogluconate dehydrogenase
¢ Phosphoglucose isomerase

e Shikimate dehydrdgenase

2.3.4. Phén loai enzyme va dinh danh

Hién nay, viéc phan loai va dinh danh enzyme difa theo tiéu chudn cia IUBMB viét
tit tit chif International Union of Biochemistry and Molecular Biology, trén ¢o sé phan ing
chuyén tinh ciia enzyme. M3i enzyme khi dudc phan loai duge kém theo mot s6 ma hiéu
khéi ddu bing chit EC (Enzyme Commission). Sé thit nhdt cho biét mét trong siu 1dp
(class) ctia enzyme. Chil s6 thif hai, ba va tuf cho biét subclass, sub-subclass, va sé serie clia
enzyme trong sub-subclass, theo thu t.

C9 6 1dp cia enzyme :

1.

Oxidoreductase nhu dehydrogenase, oxidase xiic tac trong phan ng oxid hda
khut

Transferase trong phan yng van chuyén cic donor va acceptor

Hydrolase xuc tac trong phén dng thily phin ndi C-O, C-N, C-C va cac néi
khac

Lyase trong phén iing phan cit C-C, C-0O, C-N va cic cdu néi khic bling cich
loai tnt (elimination), thém nhém dé c6 ciu ndi d6i

Isomerase xiic tac trong phan ing thay ddi cdu triic vdi mot phan t

Ligase xuc tic trong phdn ung gin lai hai phan td nho thiy phan ciu
pyrophosphate trong ATP, hodc mét triphosphate tdong tu

2.3.4. Thanh phin khéng phii protein ciia enzyme

Cofactor: 13 mét phén trong vi tri hoat déng, thi du nhu pyridoxal phosphate 12
cofactor clia nhém enzyme 1am nhigém vu vén tdi (aminotransferase)

Coenzyme: ¢4 tinh chit ddng xtic téc, chét nay chuyén déi thanh sin phdm mdi kém
theo sau mdi tumover cilia co chit. Thi du coenzym 13 pyridine nucleotide (NAD" va
NADP"), flavin (FMN, FAD), tham chf vao nhidu phan tng oxid héa - kh.

» Nhdm prosthetic: trai vdi coenzyme v cofactor 1am chic ning chuyén d6i héa
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hoc trong tién trinh xic téc, nhém prosthetic 12 mét hop chét 8n dinh, khéng
thay d8i. N6 ¢6 xu hudng gin véi enzyme ddng hda tri hodc khong ddng hda



tri, ma lyc gén nay thudng chit hon lue gin cia cofactor va coenzyme. Thi dy
nhu nhilng ion kim loai Zn™ trong dehydrogenase va alkaline phosphatase, Fe™
trong oxidoreductase: Thi dy nhu hgp chit hifu co TTQ (tryptophan
tryptophylquinone) trong methylamine dehydrogenase (EC1.4.99.3)

2.4. RESTRICTION ENDONUCLEASE

Trong phén tich genome, enzyme 1am nhiém vu cyc ky quan trong la nhém enzyme,
véi thuat ngit chung "restriction endonuclease”. D6 la nhém ctta DNase, ghi nhén céc
sequence dic biét clia nucleotide, va cit DNA tai vi tri rdt dic biét. Ngudl ta xem no nhu
chia khéa dé nghién ciu ki thuit recombinant DNA.

N6 duge nghién cifu 14n ddu vao nhilng n¥m 1950. N6 bao gém mét phén cia tinh
chét gidi han (restriction) viét tit 13 R, va mét phin cila tinh chét cai tién (modification)
viét t4t 13 M. Hé théng R-M trong vi khufn gitp né bdo vé chéng lai su xdm nhép cia thyc
khuén thé, va nhing nhan t4 1a vé di truy&n. Tu ki€u hinh dugc phan 14p ddu tién, hé théng
R-M bay gid c6 thé sin sang cho nhilng phén tich di truyén rét ¢6 hidu qua. Hé théng R-M
ctia vi khufn phé hiy nhiing phan t DNA la xdm nhdp vao t& bao bing con dudng lay
nhiém, tiép hap, chuyén nap. Hé théng R-M cia vi khufn ¢6 xu hudng tao ra mét thé can
bing § sinh vat nhan gia (prokaryotic) nhu 13 mét he théng mién dich.

He théng R-M dugc tim thdy trong vi sinh vét, chi yéu & vi khudn. N6 rdt da dang
ngay ci trong cling mot t& bio. S6 restriction enzyme dugc tuf lidu héa cho dén nay trén
2100, trong d6 ¢6 17 thude type I, 179 type II, 4 type III rit chuyén tinh, bén canh d6 hon
190 nhém DNA modification methyltransferase di va dang dude dinh tinh (Kita va ctv.
1989).

~ Hé théng R-M thudng cé hai hoat déng chinh: (a) mot restriction endonuclease viét
tit 13 R-ENase rit chuyén tinh tai mét vi tri nao d, né c¢6 nhi¢m vy tiéu hda DNA ngoai
sinh (exo'genous: DNA), (b) mdt modification methylase cia DNA, con dugc goi 1a
methyltransferase, viét tit M-MTase, ¢6 sy chuyén tinh v& chudi ma rit déng nhit,
M-MTase cé nhiém vu cAi tlén va bdo vé DNA ndi sinh {endogenous DNA) khdng bj tiéu
hba bdi R-ENase.

2.4.1. Cdc dang (type) ciia h¢ théng R-M

C6 4 dang : type I, type II, type 111 va type IV dua trén co sé hop phin clia enzyme,
nhu cdu vé cofactor, tinh déi xing clia sequence, va dic tinh phin cit (cleavage)
(Bang 2-3). Tét ci hoat ddng clia MTase cin cé AdoMet nhu 13 nhém methyl clia cd chét
cho.
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Bdng 2-3 : Phin loai h§ théng R-M'

: Type 11
DPic diém Type I Type 1H Type IV
Prototype Type LS '
cdu tnic hoat  enzyme don phan loai enzyme . enzyme don
déng R-M 3su C 2s..
complex | complex
R: dimer R:monomer

M:monomer M:monomer

Cofactor Mg"™ Mg Mg™ Mg™
ATP ATP (AdoMet)
Vi tri xdc Khong déi  Palindromic ~ Khéng déi Khong d6i  Khoéng déi
, dinh/phan xidng, khodng  cing vi tr xung xing xing
cit cach da dang khodng cach 25-27 bp 14bp dén 3'
: xac dinh 3' dén 3
* Methylhod  Hai day Haiddy  MotMTase chimétdly  Haiday
' trén méi day
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Typel: R-M enzyme 13 multienzyme, cé 3 subunit khdng déng nhit: R, M, va S.
Subunit S xac dinh sy chuyén tinh d8i véi R vi M. Type I R-M cdn Mg? va ATP
nhy 14 cofactor, va cit DNA chua dugc cdi tién tai vi tri tuong dbi ngiu nhién.
Enzyme ciia type I thily phan ATP trong hoat déng restriction, vi methyl hoa rét
chuy2n tinh DNA cia né

Type II: hé théng R-M gdm c6 hoat dong cla ci hai R-ENase v M-MTase. R-
ENase thudng 13 mot dimer, vdi hai subunit ddng nhét, trong khi M-MTase 1a
nhilng enzyme monomeric. R-ENase ctia type II chi cin cé Mg gitip cho hoat
dong tiu hoa cla nd. R-ENase va M-MTase ciia type I ghi nhin cing sequence
rit chuyén tinh ciia nucleotide. Nhém enzyme nay cit DNA tai sequence nhu viy,
trong khi mét nhom nhé cia enzyme type 1IS, cit DNA d khoang cach vdi vi tri
target mdt do dai da dugc xac dinh.

Type III: ¢6 2 subunit khong ddng nhit. Hoat déng tiéu hda cAn Mg®* va ATP.
Enzymes cia loai nay ghi nhan chu8i mi ngén, khong c6 tinh chit palindromic
(53", va cit DNA tai vi trf c¢é dinh ciia né. Enzyme ciia loai hinh nay khong thiy
phan duge ATP. Hoat ddng tidu hoa khéng cin AdoMet, nhung né cin d& kich
hoat ENase.



o Type IV: dai dién cho loai hinh trung gian trong con dudng tién héa gitta enzyme
cda type I va type IIL Thi du nhu Eco 571 ¢6 R-ENase va M-MTase phén biét
phau, nhung monomeric R-ENase co chia hoat dong methylase b8 sung. Hoat
dong restriction hét hgp vdi methylase chua & manh d€ bio vé DNA ctia té bao
chti in vivo. Hoat dong restriction cin dugc kich hoat nhé AdoMet.

2.4.2. Dinh danh

Bdng 2-4 : M0t vai restriction endonuclease va vi tri phin cit cda né

. Sequence
Ngudn vi khufn I::z::: 53 Ghi chu
35"
Haemophilus aegyptius Haelll GGI CcC 1
| cclGa
. Staphylococcus aureus 3A Sau3Al | GATC 2
3 CTAG
Bacillus amyloliquefaciens H BamHl G | GATC C 2
C CTAGI|G
Escherichia coli RY13 EcoRi G LAA_T”‘r C 2,6,7
CTTAA|G
- Haemophilus influenzae Rd Hindll GTPy| PuAC 1,5
CTPul PyTG
Hindlll AJAGCTT 2
Providencia stuartii Psti C'/Egﬂ G 3
Gl ACGT C
Serratia marcescens Smal CCCl GGG 1
666l ccc
Xanthomonas malvacearum Xmal C @@‘ G 2
G GGCC|C
Moraxella bovis moll GAAGAN3| 4
CTTCTN, |
2
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Smith va Nathan (1973) d3 dé nghi mo6t hé théng dinh danh théng nhét nhu sau:

e Tén loai clia sinh vat 1am ky chi dude xdc dinh, xong 1y chil cii ddu tién cla
genus cOng thém hai chil cdi ddu tién cia tn loai = 3 chd, viét theo kiéu in

nghiéng (italic). Thi du Escherichia coli = Eco va Haemophilus influenzae = Hin.

e Noi cla vi khudn dugc viét bing chil in hoa, syt xuéng hang dudi (subscript). Thi
du Ecoy. Trong trudng hop hé théng R-M duge chuyén tinh bdi virus hay plasmid,
ngudi ta dung chi viét tit cda tén loai ky chi va nguyén t8 ngoai nhiém
(extrachromosomal) duge xac dinh theo sau chi &y, viét xuéng hang dudi. Thi du
Ecoyp,, Eco g,.

- o Khi mgt dong ky chl nao d6 c¢é nhiéu hé théng R-M khéc nhau, ngudi ta ding sé
la mi danh ddu § phia sau. Thi dy Hin,1, Hin,I1, Hin 11, v.v.. S8 la mi nay khéng
phéi 12 bicu thi loai hinh enzyme nhu d néi trén (type I, type IL,..)

 Tét ca moi restriction enzyme déu c6 tén chung 13 "endonuclease R", nhung bén canh
d6, né con mang thém tén hé théng, nhu R Hin, 111. Tuong ty, modification enzyme
co 1én chung la "methylase M" theo sau d6 13 tén he théng. Modification enzyme clia
H. influenzae Rd tuong hop vdi endonuclease R.Hin, 111 s& duge ghi 1a M. Hin, 111

Ti'ong thyc t&, ngudi ta muén viéc s dung khi viét sao cho don gian, (a) chii viét
nhdy xudng dudi khong cin thiét, toan bd chd viét tit duge ghi cling mot hang, thi duy
HindIll, va (b) khi bidt r 1a chi c6 restriction enzyme, ky hiéu tugng trung cho
endonuclease R bi xéa bd. Xem bang 2-4 vé& ky hiéu viét tit cda restriction endonuclease
enzyme (Old va Primrose 1995).
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Intermolecular assaclation Intrarmolecutar association '
\
5 AATT g AATT
1'l‘ﬁ\A5 j TTAA5 :
g RATY Base-palring
TTTTAA
Basa-pairing @ T
5' \
TTAA TTAA

nho tidu héa voi EcoR]

Hinh 2.4 : Ddu dink theo kidu so le (sticky hodc cohesive} ctia doan phdn nt DNA tgo ra



~

.

tsn-w | QATCN} .i ) & .GGATCC-

30Ny ﬂ(\aua 3 .CCTAGG-
SaudAl ‘B8 BamH)
-G ~GATCG.
-CCTAG +o G-

Anneal, join covalently

BN, CTAGG-

Py N -—u-A b .

[5‘ +N'y:GATCC-

Hinh 2.5 : Tao ra mot vj tri lai (kybrid site) bdng cdch gdn vdo ddu sticky , nho SauAl va BamHI

1.
2.

C#t theo kiéu blunt end (dang thing hai ddu so vdi day d6i)

Cit theo kidu sticky end hay cohesive end, doan cudi day dél so le nhu m§t ngam
g6, tai vi tri 5' (hinh 2-4, 2-9) :

. Ct theo kléu sticky end, tai vj tri 3'

. by la type IIs clia enzyme. N6 khéng cht trong viing ma ghi nhin (recogmtlon

sequence), ma cit sequence ndo dé & bén miit N 14 nucleotide

. Pula purine (A hodc G), Py la pyrimidine (C hodc T). Moi cdu tric ¢d cép base

nhu vay, déu bi cit.

. Trong mét diéu kign (lyc ion yéu, pH kiém, hoic 50% glycerol), sy chuyén tinh

cla EcoRI giam. Dic tinh nay dugdc goi 14 hoat déng clia EcoRI-star. Hoat dong
star bj ngin can bdi p -chloromercurlbenzoate trong khi hoat déng binh thudng

| ¥héng min cam.

EcoRl va EcoRII ¢t JCC(A/T)GG, dudc ché bién ti hai dong vi khudn mang
tinh chét khang sinh khéc nhau, mang nhilng factor (plasmid) ¢6 mi di truyén clia -
restriction enzyme. Hai factor chia tinh khéng nay 12 R va RII

2.4.3. Chudi mi xdc dinh (Recognition Sequence)

Day la thuit ngil thudng 'du0c ap dgng trong ki thuit recombinant DNA. Chi
recognition sequence & diy ¢6 nghia 13 enzyme c6 tinh chit chuyén biét vdi mét sequence
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nao d6, dugc xac dinh bdi chinh nd, va né sé cit nucleotide diing vi tri xdc dinh ma né tim
thdy, vi tri nay con dugc goi la "target site”, vdi sé nucleotide trong chudi dugc xac dinh..
Tit d6, DNA ciia genome sé dugc cét ra thanh nhiing doan ngén, hodc dai, cé d6 1dn bp
khic nhau. D6 chinh 12 chia khéa trong cong nghé di truyén, nhim sing tao ra nhiing
marker, ap dung trong phan tich genome sau ndy. _

Type 1I cilia restriction endonuclease dugc ngusi ta chi y nhiéu nhit. N6 ¢6
recognition sequence theo kiéu tetra-, penta-, v hexanucleotide. Nhiing sequence nhu vay
dudc viét tlf tréi sang phdi theo hudng 5'-3' (palindromic). Thi du 5-GAATTC-3'. Chudi
md xic dinh cd tryc dbi xing cé tinh chit vong kin (rotational). Thi du recognition
sequence clia Eco R11a:

5-GAATTC-3'
3-CTTAAG-5'
V& 1y thuyét, ¢6 16 tetranucleotide ddi xting va 64 hexanucleotide. Tuy nhién chi c6

50% thyc sy hoat ddng tai cac target sité clia né, ddi vdi nhiing restriction endonuclease
dudc biét . '

Bdng 2-5: Lidt ké cdc restriction endonuclease xép thi tif theo bn chét vi tri cit ciia né

5'- end | 3'-end Blunt end
Enzyme Sequence Enzyme Sequence Enzyme Sequence
Taql T/CGA Pstl CTGCA/G Alul AG/CT
Clal - AT/CGAT Sacl - GAGCT/C FauDIl  CG/CG
Mbol /GATC ~ Sphl © GCATG/C Dpnl GA/TC
Bglll A/GATCT : Bdel - GGCGC/C Haelll GG/CC
BamHI G/GATCC Apal GGGCC/C Pvull CAG/CT
Bell T/GATCA Kpnl GGTAC/C  Smal CCC/GGG
Hindlll A/AGCTT Nagel GCC/GGC
Ncol C/CATG : Hpal GTT/AAC
Xmal C/CCGG ' Nrul TCG/CGA
Xhol C/TCGAG, - Ball TGG/CCA
EcoRl G/AATIC Msitl TGC/GCA
Sall G/TCGAC . Aballl TTT/AAA

Xbal T/CTAGA EcoRV GAT/ATC
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Thily phan d€ ct hai ddy don DNA biing type II sé x3y ra trong chudi xéc dinh ciia
né. Tién trinh nay 13m day don ngén lai. Bng 2-5 cho thiy danh séch cfia céc restriction
enzyme ducc xép theo nhém tiiy thudc vao loai hinh termini (két thiic) von 13 bén chit ctia
né. Viéc hidu biét cin k& kidu termini nhu viy, c6 thé s& rét ¢6 ich cho viéc thiét 13p nhiing
phan t recombinant DNA mdi tif céc doan DNA nao dé.

Céch sip xép déi xing clia cdc vi tri ma enzyme da cdt, sé co hai hé qua quan trong
cin luu y: (i) thé hé clia nhiing san phdm do sy cit ndy tao ra mét termini ddy don, hoan
toan c6 tinh déi song (antiparallel), nhung déng nhét v& hinh déng song song, (ii) cc ddu -
DNA clia mdt phan td duge phat sinh nhd m6t enzyme nao d6, véi mét chubi xac dinh nao
d$ ¢4 thé hinh thanh nhiing cfip base ¢6 tinh b3 sung vdi nhiing phan nf DNA khac, lam -
cho né ¢6 ciing mét dang & ddu day DNA (hinh 2-6 va 2-7 cho vi du vé két qua cit, néi tai
chudi ma xac dinh).

[A] 5--G AATTC---3
3--CTTAA G---5'

Ge—--—--CTTAA

CCAGG -

[B] 5-- - CCAGG--3'
 3--GGTCC g —

Hinh 2.8: Su sdp xép ctia nhiing doan DNA vdi ddu ddy d6i xiing, hodc khong d6i xing
[A] Vi ti cht ciia EcoRI : doan DNA 6 the duge gfin vao ch hai hiidng mili tén-
. [B] Vi tr cit clia EcoRIL: dban DNA c6 the duge ghn chl theo mét hudng, khong dbi xing

Quan sdt ¢6 tinh chit quan trong nay dugc thyc hidn do Mertz va Davis (1972), trong
khi ho nghién cifu enzyme EcoRI (G/AATTC). Enzyme nay xac dinh bén sequence tuong
thich khac nhau. Sy tiéu hda vdi enzyme nhd vy cd thé cho ra nhiing termini khong ddng
nhét, nhiing termini nay khéng thé tai hop trd lai mot cach ngdu nhién. Bang 2-6 cho thﬁy
danh sich cla mdt vai enzyme cé nhiéu recognition sequence. Thi du EcoRIl, thé h¢ clia
nhing ddu day khong dong nhét do sy cit khéng dbi xing xdy ra trong sudt qua trinh tai t8
hgp in vitro.
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Bang 2-6 : Danh sdch nhitng enzyme ¢6 nhidu recognation sequence

S6 vi tri trén phén ti

Enzyme ' Recognition _ pBR322 M13mp8 - SV40
sequence ~ DNA - DNA DNA
BRI /CC | A GG 6 7 17
rcc|t | Go |
dccl  GT/ |AG | AC 2 1 1
GT/ | AT | AC
S GT/ {CG | AC
GT/ {cT | AC
dval ¢/ [C [cG|a | G 1 2 0
C/ |C CG |G G
¢ |T JceglAa | G
c/|T CG |G | G
Hael (A | GC GC/|cC 11 6 1
|a |6c ool -
G | G6C G |c
G |Gc oo |T ‘
Hindll GT |C / |a | ac 2 ol 7
R K / e | ac |
GT |T /I |A | AC
, GT [T | 7/ [6 | AC .

Nhiéu enzyme c6 thuft ngé 13 "isoschimers” ¢6 nhilng vi tri xdc dinh (recognition)
d6ng nhét.Thi dy : Hindlll va Hsul (A/AGCTT) chia di€m cit giéng nhau va chui xdc
tinh gidng nhau. Trai lai Smal (CCC/GGG) va Xmal (C/CCGGG) c6 chung chui Xdc
dinh, nhung khdc diém cit.. Vai énzyme c6 thé khic nhau vé chudi xdc dinh, nhung lai tao
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ra nhilng termini c¢6 tinh chit chéng 1dp (overlapping). Thi dy, tiéu héa vdi BamHI
(G/IGATCC), Bgl 1l (A/GATCT), Bel 1 (T/GATCA) va Sau 3A (/GATC), cho ching ta mot
sticky end ¢6 ma 5-GATC-3". Tét c4 nhiing DNA dugc tao ra do su cit kidu nhu viy véi
BamHI va Bgl 11, ching co thé tai t8 hop lai vdi nhau. Trong trudng hop ndy, thé
recombinant sé ¢6 chudi ma 5-GGATCT-3' va s& khang Jai sy tiéu héa bdi enzyme, béi vi
cac base 1an cn trong chudi xac dinh dang hexanucleotide ctia BamHI va Bgl 11 s€ rit khic
nhau (G/C va A/T, theo thif ty}) do d6, cdc phan ti recombinant va b6 me (DNA gbc) c6 thé
dudc cit béi enzyme Dpnl, Sau 3A, va Mbol, nhé vy n6 rit d€ duge phan bigt.

2.4.4. Phit hién va 1am thuén khiét restriction endonuclease

Cac doan DNA ¢6 thé dugc nhin thdy dudi tia cyc tim (UV), nhé tinh huynh quang
ctia DNA da nhudm vdi ethidium bromide. Tia sang & d¢ dii séng 254nm c6 do nhay cam
cao nhét. Tuy nhién, ngudi ta ciing thiy ring, phan i DNA c6 thé dugc phuc héi trén gel,
vdi didu kien d6 dai séng cla tia sang 366nm.

Sy chuyén dong cia cdc doan DNA trén agz;rose va polyacrylamide gel tuong ung
véi logarithm ciia trong lugng phan 1 ciia doan DNA ndy:

C6 nhiéu phuong phap duge khuyén cdo dé phyc héi DNA t¥ nhilng méi trudng gel
nhut vy (Southern 1979). Trong d6 co 4 phudng phap digc thao luan sau diy ¢ mic do

hitu hiéu cao nhit:

Phutong phdp 1 :

Langridge va ctv. (1980) dya trén tinh chét chuyén d6i cia doan DNA & dang mudi
hexadecyltrimethylammonium. Pay 13 mét chdt d& tan trong dung méi hiu o, nhu
butanol. Ngudi ta ¢6 thé phan biét d& dang DNA vdi agarose, duy tri 6 trang thi 1ong. Céc
~ doan DNA dugc chuyén vao thé 1ng nay bing cich ting din ndng d6 NaCl, ben canh d6
muéi ammonium th€ quaternary dudc loai ra nh ly trich chloroform. Diéu quan trong la s
dung agarose cé d melting thip. Bdi vi tim gel méng dang chda cic doan DNA dugc dién
di, c6 thé néng 70°C, nhu vy DNA c6 thé bi ly trich ra khéi pha léng,

Phuong phdp 2 :

Cac tAm méng agarose 6 chila DNA dugc djit vao dinh cét agarose, trong mot dng thiy
tinh hinh tru, éng nay dudc han kin béi agarose va tiép nhan mét I6p méng hydroxyapatite &
trén. DNA nay c6 thé dudc chuyén vao 16p hydroxyapatite, nhd dong dién di tiép sau dé, trong
mét budng dién di cot chudn. Ldp hydroxyapatite cd DNA nay dugc trai 1én tif tif dinh clia mot
sephadex G25, hotic cot biogel P30, dugc diéu chinh thudng xuyén bing thé dém 1a muéi &
ndng d6 thip. DNA dugc xi 1y tiép tuc véi sodium phosphate 0,7M, 083 pH = 6,8. Tung doan
DNA riéng 1& dugc hoa tan dy di trong agarose gel. Ngudi ta dua hydroxyapatite ndy vao mot
slot. Phan tt DNA ¢6 thé dugc chuyén tryc tiép vao 16p mdng hydroxyapatite nhd dién di lién
tuc (Tabak va Flavell 1978). '
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Phuomg phdp 3 :

Chay dién di cic m&u DNA trén gel n¥m ngang. Céc 18 chifa (giéng) mAu DNA va
chit dém dit trén ddu tAm. Dién di lién tyc cho dén khi nio céc doan DNA mong muén
chay hét trén day clia nd. Véi sy c6 mjt cia ethidium bromide, DNA duge nhi®m sic dudi
tia cyc tim, thanh céc vét rit r5. DNA dugce hdi phuc trong éng thily tinh dic biét Pasteur
pipette, trudc khi cho nd trd lai thé gel. Trong trudng hop ndy, mét tim gel méng cé chifa

- cac doan DNA dugc cit ra khéi gel, rdi d€ nd trong tii dialysis. Tui nay dugc dit trong mét

cdng cy cd tén 13 "slab gel”, theo hudng théng géc vai dong dién. Ngudi ta s dung tia UV
d€ theo ddi két qua dién di. Tui dialysis s& lam gidm thidu téi da sy mét mat DNA do tinh
chét phan tan trong hép dién di (McDonnell va ctv. 1977)

Phuong phap 4 :

Céc doan DNA c6 kich thude nhé hon 500 bp dugc trich ra mot cach dé dang tu
agarose gel hoZc polyacrylamide gel bdng cdch i 4m lau trong dung dich mudi (500mM

" ammonium acetate, 10mM magnesium acetate) (Maxam va Gilbert 1980). Vét cla gel

matrix ¢6 thé dugc 14y ra bing phén ing phenol ngay sau dé
2.4.5. Tinh chit djc biét ciia chudi mi xdc dinh

S6 lugng céc enzyme (type 11) cdn thiét cho phan ting phan cit DNA, tiy thuc vao
d% 16n cla DNA, hop phin cia nhiing base trong DNA, dic biét tf 18 GC trong toan bd
base clia DNA. Xdc sudt ciia tetranucletide c6 50% AT va 50% GC trong phan tif DNA 13
1/4*. Tuong ty nhu vy, xdc suit cia hexanucleotide 14 1/4°.

Bdng 2-7: Tén sudt cdia recognition site 6 tmh chdt hexanucleotide trong plasmid

pBR322 va SV40 DNA
. .. S8 chudi ma xic dinh
Chuﬁl ma
Enzyme “dc dinh pBR322 DNA SV40 DNA
i 4363bp; 54% GC  5243bp; 40,8% GC
BamHlI GGATCC 1 1
EcoR] GAATTC 1 1
Hindlll AAGCTT 1 6
Hpal GTTAAC 0 4
Psil CTGCA 1 2
Pvull CAGCT 1 3
Smal CCCGG 0 0
Sacll CCGCG 0 0
Xmalll CGGCCG 1 0
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Théng thudng, enzyme c6 chubi mi xdc dinh thude dang hexanucleotide, vdi ddy di
4 base, s& c6 hon mot vi trf x4c dinh (recognition site) trong phan tif DNA kich thude >
4kb, nhu plasmid pBR322 (4363bp), ho¥ic SV40 (5243bp). Thi du Smal, vi tri x4c dinh chi
bao gbm C va G (CCC/GGG), hogc Xmalll (C/GGCCG) (bing 2-7). Hién tigng nay sé
khong c6 trong phan t} nhé hon pBR322 va SV40. Hién tigng nhy vay goi 13 tinh chuyén
‘biét ctia chudi mé xac dinh. - .
Bdng 2-8 : S¢ xudt hién cda vi tri xdc dinh c6 tinh chit tetranucleotide, chita CpG

hoic GpC dinucleotide & nhiéu phin t¥ DNA -

S8 vitri
Enzyme Sequence ' — - —
'pBR322 ®X174 SV40
FrnuDII CGCG 23 14 0
Hhal - GCGC 31 18 2
Hpall CCGG 26 5 o
Tagl TCGA 7 : 10 1

Haelll GGCC ) 10 19

Béng 2-8 cho thiy enzyme FnuDII (CG/CG) cit plasmid pBR322 véi con 8 23 14n,
trong khi né khong cht SV40. Trong khi d6 ca hai pBR322 va SV40 bi cdt vdi cing tén
suit tuong ty do Haelll (GG/CC). Chubi ma xac dinh nay khong chwta CpG dinucleotide.

Chubi ma dinucleotide CpG cyc ky hiém trong DNA clia sinh vt eukaryotic.

2.4.6. Cai tién ddu diy DNA nhd Enzyme

‘Hién c¢6 nhiéu phudng phap cai tién dfu day DNA nhd restriction enzyme. Viéc céi
tién nhy vay thudng x3y ra, néu nhu cic doan DNA duge xi 1y ¢ chidu sdu han. Nhém
phosphate 5' ¢6 thé dugc logi ra nhd phén iing alkaline phosphatase, v ¢6 thé duoc gén lai
tai ddu hydroxylate 5' nhd mét phén dng xic tic ciia T4 polynucleotide kinase (hinh 2-9).
Phan ting quén day déi tré lai (annealing) cfia hai ddu khong tiép hgp, di hdi nhilng diu c6
tinh chét chéng 14p (overlapping ends), phai-dugc tach ra. Két qua cia hai tién trinh sau
* cho ra diu day theo kiéu blunt end, dé rdi né c6 thé tiép tyc phan ung xic tic do T4

polynucleotide 1igasé. S
" Ngudi ta cdn phdi chuyén ddi ddu day blunt end thanh diy don cd tinh chit
~ protruding (nhd ra ngoai mét chut). Diéu nay ¢6 thé ditge thyc hién m6t cach hiéu qua nhd
sit dung A exonuclease déi véi cai tién ddu 5' (Little va ctv. 1967) va E. coli exonuclease
III d6i vdi cdi tién ddu 3' (Richardson va ctv. 1964). Phin ung cia diy d6i DNA vdi
exonuclease Bal 31 co thé dugc dung cting mdt lic, cho ra cdc doan DNA ngin hon, co
blunt end & m&i ddu day (Legerski va ctv. 1977).
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Hinh 2.9 : Phdn ti decameric c6 chia vﬁﬁg muc tiéu EcoRl gdn vdi T4 DNA Héase d cd hai
" ddu ctia phan nt DNA. Ddu sticky dugc tgo ra rhd EcoRl. Phdn 1 DNA ndy co
thé duge gdn vao mot vecto, duge xit Iy ciing mot logi restriction endonuclease

~ K¥ thudt nay cho dén nay vin duge xem cd vai tro quan trong trong cfng nghé |
recombinant DNA, nhit 13 trong k¥ thuét DNA sequencing (doc ma di truyén.DNA) dugc
thio ludn & phin sau. N6 con dudc dp dung trong vige néi lai hai doan DNA, hoic tao ra
"nhiing vectd co tinh chit th€ hién (expression vector).
2.4.7. Két ndi cdc phin tf DNA

Enzyme ngoai chifc ning phan cit, né con ¢6 chifc ning két ndi cac phan ti DNA.
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2.4.7.1, DNA ligase

E coli va thuc khudn thé T4 hinh thinh mét hé théng mét m3 cda mot enzym, dé 1a
DNA ligase. Phan iing két ndi (ligation) dudc hoan tht tao ra mot thé lai mdi gitta vecto va
DNA muyc tiéu dugc goi la "recombinant”. Quin thé cila recombinant ¢ thé gia ting nhd
phan uUng & néng d6 cao ctia phan tl DNA (Ferretti va Sgaramella 1981). Xi ly cho vecto
plasmid § dang ddy thing vdi alkaline phosphatase, nhiim ddy ra ddu 5' cla géc phosphate,
ngudi ta c6 thé ngin ngita duge cA hai hién tugng : tai 1ap lai chu ky va thanh 1ap dang
dimer cta plasmid (hinh 2-6 va 2-7).

2.4.7.2. Thé double linker

Vectd plasmid co mét loat vi tri xac dinh cho k¥ thuit cloning (nhén ban vé tinh).
Thi dy nhu vecto pUCS. Vectd nay dugc ding d€ tao dong vé tinh phén i cDNA day déi,
nhd phudng phap ¢6 thuit ngti 1a "double linker" (Kurtz va Nicodemus 1981, Helfman va
ctv. 1983), trong dé, cac phén tf linker khac nhau dude thém vao dau d6i dién clia cDNA
(hinh 2-10).

2.4.7.3. Th€ adaptor

Trong trudng hgp restriction enzyme dugc ding d€ tao ra ddu déy kidu sticky clia thé
linker, né ciing c6 th€ phan cit DNA muyc tiéu tai cdc vi tri tudng tng bén trong. Nhu vay,
DNA sé& dugc tao dong thanh hai hodic nhidu doan phy (subfragment). Ngudi ta dé nghi mot
giai phap la chon mét restriction enzyme khac, nhung khéng th# ndo chon duge khi DNA
qué 16n, doi hdi nhidu’ enzyme phuc vy tai nhidu vi tri phan cit khic nhau. Gii phap s
dyng methyl hoa vi tri phéin cit han ché bén trong vdi methylase céi tién ciing dugc dé

“nghi. Wu va ctv. (1991) 43 t8ng hgp dudgc cac phan &t adaptor ¢6 ddu day cohesive rit hoan
chinh. Xem xét mgt DNA c6 ddu day theo kiéu blunt c6 vi tri ca BamHI bén trong
(hinh 2-12), né duge tao dong vdi mot BamHI-cut vects.

2.4.7.4. Tgo dubi homopolymer

Phuong phép tng quat d€ néi cic phan td DNA 1a sif dung phan \ing tao dy dbi &

diu day don DNA (goi 13 annealing) trong nhiing chubi m b8 sung clia thé homopolymer.,
" Xong cho thém véo chudi mi oligo dA tai ddu 3' clia phan tf DNA, va oligo dT chét tai
d4u 3' ciia phén of DNA khic, hai loai hinh phan td nay c¢6 thé phin ung annealing d€ tao
ra thé lai c¢d "chu ky dimeric" (hinh 2-13). Ngusi ta \ing dung phudng phap tao dudi
homopolymer nay trong k§y thuét tao dong vé tinh cDNA (Smith va ctv. 1979, Old va
Primose 1995). Hinh 2-11 1a mét vi dy \ing dung cia k¥ thuit ndy. cDNA daiy déi duge
chét dusdi vdi oligo dC va quén d6i vdi pBR322, rdi dugc phan cit bing Pssl, chét dusi
bing oligo dG. Chiing ta s& tiép tuc thao luén trong chuong k§ thuat cloning,
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Hinh 2.10 : Thé double linker , mRNA dugc sao ra thank cDNA ddy d6i vi thé Sall-linker
(S) ditge thém vao. Cdu tnic vong ha:rpm ditoe hinh thanh bdng cdch tu phdn
sing priming ctia ddy thit hai. Sinh 16ng hop ddy thit hai, nho nuclease S1, sau
dé né duge logi ra nhd Klenow polymerase. Thé EcoRI linker dwgc gdn thanh
ddy d6i, kiéu ddu day sticky, dvoc phan cdi nhd Sall va EcoRI, Phan 1 cDNA
nayv céng voi thé linker dhioc phdn u"ng két dink nhau thanh vecto duoe cdt bai
cuing hai enzym. o
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Hink 2.12 : Sit dung BamHI adaptor. Mpt phan i} adaptor dtfac tong hop phdu-sing két néi
voii phdn tif DNA. Thé adaptor nay ditge dung o dang S'hvdroxyl d¢ ngdn ngita

- hign tuong tit polvmer héa -
5 3 L e
¥ e e )
‘l-exonuclsau A-exonuclease
5 < 3 5 T
¥ 5 3 5
Temninal ) Tarminal
transferase lransfarage
+dATP +dTTP
§' e A{A) A T ™m,T%
T ARA———— 5 AT TM,T 5
Mix and
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Hinh 2.13 : St dung enzyme deoxynucleotidyl-transferase ciia calf-thymus dé thém vao dudi

homopolymer bd sung ciia hai phdn td DNA
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Chutomg III

NHUNG VECTO THONG DUNG TRONG
KY THUAT DI TRUYEN

- 3.1. PLASMID

Plasmid 13 nhiing phan tif DNA vong, xofn doi, ¢6 tinh chét tf 18p lai. NS c6 & trong
cac vi khudn, xem nhut phin tif ¢6 tinh chit ngoai nhidm thé (extrachromosomal) Plasmid
cdn ¢o tén 1a "supercoiled DNA" do ciu triic xodn déi dic biét cia nd. Néi chung, tit ci
cic vi khudn déu c6 plasmid. Mgt vai plasmid mang théng tin di truyn tit t& bio nay sang
té bao khéc (goi 1a F plasmid); nhiing plasmid khidc mang cdc b6 gen dic biét ding trong
nhilng ¢o ché khong cin thiét, dugc goi 1a "degradative plasmid” ; va mét vai plasmid
khéng co gen chic ning, ¢ tinh tam thdi, dugc goi 1a "cryptic plasmid". Plasmid c6 qui
md kich thudc thay ddi, tf nhd hon 1 dén 500 kb, Méi plasmld déu cé mdt chudi mi di
. truyén (sequence) mang chic ning nhu mét nguén cda dic tinh ty tai bin DNA
" (replication). Néu khdng c6 vi tri ngudn nay (ori), DNA khong thé tai 1ap lai trong t& bao

cdy chd.

Vii plasmid dugc thé hién thong qua 10 dén 100 bén sao trong té bio chil. Nhiing
plasmid nay dugc xem nhu : plasmid ¢6 sé ban sao cao. Plasmid khac c¢é 1-4 ban sao / té
bao, dugc xép vao nhém plasmid ¢6 s6 ban sao thép. Trong trudng hdp ¢6 hai hodc nhidu

‘loai plasmid khic nhau khéng th€ & chung trong ciing mét t& bao chd, ngudi ta goi dé la
plasmid thufc nhom don, khéng tuong hgp (incompatibility). Nhiing plasmid t nhiing
nhém khéng tuong hop nhu vay cé thé duge xt 1y cho vao cung mét té bao. Sy cing hién
hilu ndy (coexistence) ddc 14p vdi sé ban sao clia nhitng plasmid riéng biét. Mt vati vi sinh
vit dugc tim thdy c6 1 8 dén 10 plasmid khéc nhau. Trong trudng hop nay, méi plasmid cé
th€ thyc hién nhidu chic niing khac nhau va ¢6 bén sao riéng cda nd, m8i thit thudc nhém

- khong tuong hdp. Mot vai plasmid chi 6 thé tai 14p lai trong t bao ciia mét loai dic biét
nio dé ma théi. Trudng hop nay dude goi 1a sy chuyén biét vé& ngudn 18p lai. Nhilng
plasmid khic it ¢6 tinh chuyén biét nay, nd c6 thé tdi lap lai trong nhiéu loai vi khudn. Do
d6, nguoi ta x€p loai plasmid thanh hai nhém: nhém ¢6 phd ky chii hep va nhém c6 phd ky
chu réng.

Vi tinh chit ty tii ban, plasmid cé mot bén chét quan trong 13 mét vectd mang DNA
dé dugc tao dong (cloned). Tuy nhién, plasmid thudng thidu nhiu diém quan trong khac,
cin thiét cho mét cloning vectd c6 chét lugng t6t. Nhilng dic didm 4y la: (1) kich thudc
nhd rét cn thiét, bdi vi hiéu qué cda viéc chuyén DNA ngoai sinh vao E. coli s& gidm di
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mot céch co ¥ nghia so véi plasmid cé kich thude idn hon 15 kb ; (2) tinh ‘déng nhét (don) |
- v chc vi tri xéc_dinii men endonuclease hoat déng; ndi 46 déng DNA s& dudc gén vao ; (3)
:mdt hogc nhidu hon marker di truyén c6 tinh chon loc d8i vdi té bao nhan dong DNA ngoai
sinh. Tif d6, cic cloning vector 1a nhiing plasmld nhu viy, sé dém dudng céng viéc dudc
goi la cﬁng nghé 13p ghep gen.

M0t vai tinh trang kidu hinh do geh dugc plasmid mang :
e, Tinh khéng thué¢ khang sinh |
*  San xu#t chdt khang sinh
e Lam gidm cac hgp chit thom
e Sin xuit haemolysin
¢ Lén men dudng
‘e San xuéit enterotoxin
e Khang kim loai ning
*  Sdn xuft bacteriocin
o Kich thich cic khéi u thyc vat
e Sin xuét'h.ydrqgen sulphide
e He théng R-M dugc kiém soat trong sinh vat chi

Bang 3-1: D3c tinh ctia nhifng con]ugatwe va non-conjugative plasmid ciia sinh vit
¢6 Gram im :

o S& bin sao
Plasmid Kich thﬂ' - Conjugative  cida plasmid / Kiéu hinh
(MDa)
- nhiém thé
Col E1 4.2 khong  10-15 s&n xuét Col E1
RFS 1030 56  khéng 2040  khang ampicilin
clo DF13 “ 6 khéng 10 san xuét cloacin
R6K 25 s 13-38 khang ampicillin va
streptomycin
F 62 o 12 |
RI 62.5 co 3-6 khang nhiu loai thuéc
EntP307 = 65 w13 sin xuft enterotoxin
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3.1.1. Cloning vectc la Plasmid pBR322:

M6t trong nhifng nghién citu xuft sic va duge tng dung rong rii la plasmid pBR322.
Vectd tao dong nay dudc ky hiéu bing chi "p" d€ chi plasmid, ky higu BR 13 tén clia F.
Bolivar va R. Rodriguez - hai nha nghién cifu tim ra plasmid ndy, va s 322 13 ky hiéu cla
nha nghién ciu djt ra. Plasmid pBR322 c6 qui m6 vé kich thudc 13 4361 bp. N6 mang hai
gen khéng vdi thubc khang sinh: mét déi vdi ampicilline (ky higu 13 Amp ”, mot dbi vdi
tetracycline (ky hiéu 1a Tet 7). Plasmid ndy ciing ¢ vi tri déng nhét clia BamHI, HindlIl, vi
Sall & trong gen Tet *,vi tri Psfl 6 trong gen Amp ". Vi tri EcoRI ndm & chd khéng ¢d tin
hiéu di truy&n nao. Ngudn cta sy ty tai ban (origin of replication) chi ¢é chifc ning trén E.
coli. S ban sao rit cao clia £. coli duge duy tri, va khong & trang thai sin sang dé chuyén
sang bacteria khac (hinh 3-1 va 3-2).

Clal (23

Licok 1{4361)
Sap 1 (4170) ! Nhe 1 (2204

EcoRt Hindlt Scal 084ty Sph 1 {562)
P 1 (3N) FoolN 1 (622)
: Ny BamHi Pst I (3609) Sal 1 {651)

Amp! - Ase 13539}
e‘l
‘ Ppa 1 (3435)— iiag 1 (939)
. Mru ¥ (¥72)
Pstl— —Sall
\ / Sty i (1369)
Ava £{1428)
AlwN | (2886) B (1o
COrigin of
replication

AN NI 2473)
Nde 1 (2297) Pvu 11 £2066)
Xce 1 (2246) ThUF219)

Hinh 3.1 : Bdn d8 di truvén ciia plasmid pBR322, bao gém nhilng marker khdng thube
khdng sinh Amp" (khdng ampicillin), Tet' (khdng tetracycline), nguén Wy tdi bdn
(ori), mgt gen kiém sodt s6 bdn sao ciéa plasmid (rop). nhitng vj trf xdc dinh
cua Hindll}, Sall, BamH], va Pstl.,
Lam thé nao d€ pBR322 hoat déng nhu mét cloning vects ? Phan tf pBR322 12 mét
DNA vong kin, thuin khiét. pBR322 dudc cit vdi mét restriction enzyme, tai ndi ¢é chia
gen khang véi thubc khang sinh, tao ra DNA day don, thing, dang sticky end (ddu day so
le khéc vdi dang blunt end 12 ddu day bléing nhau). Phan tf ddy thing nay dugc két hop vdi
DNA ¢da mot ngudn la nio d6. DNA niy duge cit ra bing mét restriction enzyme gidng
nhu enzyme da dudc sit dung trén plasmid, d€ c6 hai ddu thudc dang sticky end tuong vng
(nhu ngam cda hai thanh g6 khdp vdi nhau). H8n hgp DNA niy duge xif ly bing men T4
DNA ligase, vdi sy ¢6 mit clia ATP. Trong diéu kién nhu vy, hang loat cac phéi hop khéc
nhau s& duge tao ra, chia dung ci plasmid DNA vong nguyén thly. D& gidm thifu cdc lién
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Clal@y)

Xnua 1iL (5887
Nru i 15854)
Bel 1 (5483)

5 ;‘-;;Il‘; (53U8) .syil_a 1 56l2(]622
ca 4} o )
Sty 1{5080
Nco [ (50800 Xma 111 (93D)
8ol 1 (5044) Nru L {(932)

1 . 3
4 \ |
"

r
Eco R 1 (4779) \/C?
Pyu 1L {(467T) —,

. - Sty 1(1369
plR3LS Mnl‘ g:)z’s;
5996 bp
Aat 11 (4286)
$3p 144170)
Ear1 (4157
Xma 1(3963)
Hin ¢ 11 (3907) Xma 1(2031)
Sca 1 (1846) Pyu 11 (2066)

Pvul (3735) Acc [ (2246)

Psi § (3609)
Ase 1 (3539)

Hinh 3.2 ; Bdn d6 di truvén ciia plasmid pBR325 c6 d dai 55996 bp ldn han pBR322, chita
cdae gen myp” (khdng ampicillin), Cam’ (khdng chloramphenicol), va Tet' (khdng
tetracveling)
két khong mong muén, plasmid c¢é gin DNA mdi s& dudc x(f Iy bing enzyme alkali
phosphatase, nhim loai ra nhém phosphate 5' tf DNA plasmid day thing. Nhd vay, T4
DNA ligase khong thé gin vdi ddu clia day thing DNA plasmid d3 dugc phan phosphoryl
hda (dephosphorylated). Tuy nhién, hai cAu ndi phosphodiester duge tao ra bdi T4 DNA
ligase sau phin ung ndi két va tao vong (circularization) cila DNA di xi 1y alkaline
phosphatase, du sic gift ¢4 hai phan tf dinh nhau lai (DNA mdi va plasmid), cho du c6 sy
hién dién cda hai nick (néi gbc OH va OH). Sau khi chuyén nap xong, cac nick s& dugc
- han lai bdi hé théng DNA ligase ctia t& bao chi (hinh 3-3).

3.1.2. Pic tinh c¢ bin ciia plasmid

Plasmid phan bé rt réng trong sinh vat bac thip (prokaryotes), kich thudc thay déi
tif 1 x 10° daltons dén 200 x 10° daltons.

Mét vai tinh trang vé& kiéu hinh do gen mang plasmid: khéng thuéc khéng sinh, san
xudt ra chit khang sinh, phin hda hop chdt cé mii thom, sén xuit heamolysin, 1én men

dudng, san xudt enterotoxin, khéing vdi kim logi niing, sdn xuAt bacteriocin, kich thich khdi
u thuc vat, sin xudt hydrogen sulphide.
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Plasmid DNA Target DNA

Restriction endonuclease Restriction endonuclease
¢leavage - cleavape
Alkafine pheosphatase
Ireatbrpent
HO OH MWWy,
FAVAVAVAVAVAVAVATATAY
HO OH HO P
T4 DNA ligase
)
O | Phosphodiester
P bond ,

Phosphodiester
bond

Transformation

Hosl cell

Hink 3, 3 : Cloning phdn ti DNA muc tiéu vio mét vecto plasmid. Sau khi phan cdit bdng
restriction endonuclease va xi Iy alkaline phosphatase, plasmid DNA duoc két
néi vdi cdc enzvme phan cdt han ché, hai dén bén nick ditge han kin lai (nick la
chd ho cita hai géc OH phdn ing voi nhau). Hai phan 6l gdn vdi nhau theo kidu
dong hoa tri. Sau khi du nhdp vao 1€ bao chi, chu ky tu tdi bdn phdr trién tao ra
cdc phedn tii DNA vong, khéng cé nick,
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Cryptic plasmid 14 plasmid c6 tinh trang ki€u hinh chua dugc biét.

Plasmid c6 thé dugc chia ra 1am hai loai : cojugative(tiép hdp) va non-conjugative
(khéng tiép hop) tly thude vao né ¢6 mang hay khéng mang gen chuyén nap, goi 13 tra
gen, gen nay kich hoat su phan cit t bao clia vi khusn,

Plasmid ciling dugc chia trén ¢ s6 sé ban sao (copy) trén t€ bao nhidu relaxed
plasmid, va it, hodc bi gidi han : stringent plasmid.

Conjugative plasmid thudng cd trong ludng phan tf cao, xuit hién mét dén ba
copy/nhiém thé. Trong khi non-conjugative plasmid ¢6 trong ligng phan tf thdp, xuét hién
nhidu copy/nhi&m thé.

3.1.3. Su thuén khiét ciia plasmid DNA

Didu kién tién quyét cho k¥ thust nhin bén vé tinh (cloning) 13 sy thudn khiét cla
plasmid DNA. D6 la vin dé thudc vé phuong phap. Diu kién ly tudng cé duge khi méi té
bao bi vd, di d€ cho phép plasmid DNA thoat ra, ma khéng bi tap qua nhiéu DNA §
nhiém th€. Cic DNA nhi&m thé ¢6 phan t 16n s& dudc loai bd, nthd ly tdm véi vén tée 16n.

, Phuong phap Vinograd : ly tdm trong dung dich CsCl, ¢6 chia ethidium bromide
" (EtBr).

Phuong phap Birnbeim va Doly : quan st trong phd pH rit hep (12.0 - 12.5) trén day
don DNA thing.

3.1.4. Dic tinh cdn thiét cia plasmid trong ky thust cloning
Cd ba dic tinh :

e Trong lugng phin t thdp

o Khé niing thim do cdc tinh trang chon loc trén té bao chd

e« C§ cloning site dli cho mét lugng I6n restriction enzyme
3.1.5. Nhung plasmid khic trong ky thuét cloning

Plasmid pBR322 duge xem diing vectd trong k¥ thuat cloning rit phd bién. N6 chi cé
mét it vi tri cloning c6 tinh ddng nhit (cloning site), viéc sif dung né cAn mét qui trinh ¢
tinh chon loc vé théi gian. Vi vay, ngudi ta ¢An phai phat trién thém nhiing hé thng khac.
Thi du plasmid pUC19 co 2686 bp, chifa gen khang ampicilline, B-galactosidase gene
(lacZ’) trong co ché operon vé lactose clia E.coli, gen lacl sén xuft ra repressor protein -
diéu tiét sy th€ hién cla lacZ’, mdt doan m3 ngin c6 nhidu cloning site (nhu EcoRI, Sacl,
Knpl, Xmal, BamH], Xbal, Sall, Hincll, Accl, BspM]l, Psfl, Sphl, Hindlll), va nguén ctta suf
t4i 14p lai ti pBR322 (hinh 3-4).
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Hinh 3.4 : Bdn d6 di truyén ctia nhitng plasmid pUC. Vi tri cloning theo kiu da ding
(MCS) digc gein vdo gen lacZ, nhung khong can thigp vio chilc ndng cia gen.
Nhitng codon bd sung xudt hién trong gen lacZ Ia két qud cliaa thé polvlinker.
Nhilng ving cua polviinker nay (MCS) rdt dong nhdt vdi cdc vecte Mi3mp.

Qui trinh chon loc clia pUCI9: té bao mang pUC19 chua dudc cii tién duge phat
trién trong méi trudng isopropylthiogalactoside (IPTG) - mét inducer trong Jac operon. San
phdm ctia gen lacl khong th€ két dinh véi viing hoat déng cda promoter - operator ciia gen
lacZ!, cho nén gen lacZ' trong plasmid dugc chuy@n ma va gidi mi. Protein lacZ' phdi hop
v6i protein dd dugc mang tin hiéu di truydn cia DNA nhidm thé, dé tao ra mét p-
galactosidase lai va hoat déng manh mé. Cudi ciing chét con lai 5-bromo-4-chloroindolyl-
B-galactosidase (X-gal) trong méi trudng, sé bi thily phin bdi B-galactosidase lai nay, cho
ra mft sin phdm mau xanh 1d. Trong didu kién nhu vy, cac colonies co chia pUC19 chua
cai tién s& xuét hién mau xanh nay. '
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Trong thi nghiém tao dong biing pUC19, phan ti DNA cia sinh vai (source DNA)
duge cit bing restriction endonuclease d€ c6 diém tuong iing cho ky thuat cloning
sequence. Phan tif DNA nay dugc két vdi pUC19. Ngudi ta xii ly pUC19 bang restriction
endonuclease giéng nhu déi vdi DNA. Sau d6, ngudi ta cho xi ly voi alkaline phosphatase.
Sau khi gin chung vio biing T4 DNA ligase, phén tng két hop duge thuc hién, do sy
chuyén nap vao té bao chil. Té bao chii ¢6 thé tu tdng hop mét phin B-galactosidase dé két
" hop véi sin phém ciia lacZ’ gen, tao ra enzym chiic nang. Té bao chi ndy dudc dat sang
mdi trudng ¢é chita ampicillin, IPTG, va X-gal. Nhing té bao khong duge chuyén nap,
khong thd phat trién trong méi trtdng cd ampicillin. Té bao ¢ plasmid dugc tai 1ap chu ky,
s& phat trién dugc trong méi trudng ampicillin, bdi vi né c6 thé tao ra B-galactosidase chic
ning, né s&n xut ra cac colonies c6 mau xanh Io. Trai lai, t& bao chi mang cu tric
plasmid-ctoned DNA s& cho ra colonies mau tring, trén méi trudng nay. Bdi vi DNA duoc
odn vao vi tri restriction endonuclease trong nhiéu chudi ma cia dong sé dot pha kha ning
doc clia gen JacZ' va ngin can vigc san xut protein lacZ' chiic ning, tao ra hé qua la
khong c6 mot B-galactosidase lai ndo dugc san xudt. Sy viing mit B-galactosidase lam cho
X-gal trong méi trudng khong chuyén d6i thanh hgp chit mau xanh. Colonies mau tring
, (positive) sé dugc thanh loc ngay sau do, dé xac dinh xem cdi nao mang chudi ma DNA
" ¢An thiét cho nghién cdu.

B8 sung vdi pBR322 va céc series clia pUC plasmid, nhiéu cloning vects khac cing
di dugc xem xét. Nguyén tic chung bao gém hai yéu ciu cd ban nhu sau cho ky thuat
recombinant DNA la: :

o Chon cloning site

¢ Tim cdch nao d& nhit d€ xac dinh té bao c¢d cu tric plasmid-cloned DNA

Vi tri cda restriction endonuclease 1a chnfc niing cyc ky quan trong trong nghién cuu
recombinant DNA.
3.2. VECTG LAMBDA CUA THUC KHUAN THE

Nhiing vecto 13 plasmid duge st dung trong k¥ thuat cloning DNA twdnz mang trén
minh né DNA c¢6 kich thude 10kb. Tuy nhién dé tao ra thu muc, ngudi ta cn duy tri nhung
dong DNA ¢6 kich thudc 16n han. Nhim thda man yéu cAu nay, ngudi ta di sit dung thé phage
ciia virus trén E. coli (bacteriophage) got 1a lambda (), trong k¥ thudt cloning (hinh 3-5).

3.2.1. Nguyén tic hoat dng

Trong chu ky séng clia nd, bacteriophage A.xAm nhiém vao E. coli, dua vao d6 DNA
clia sidu vi, do d6 s& ¢6 hai khi ning xdy ra. Thyc khudn thé A c¢6 th€ xam nhép vao chu ky
phan hiy t& bao, sau 20 phut, né 1am cho & bao chii bi phan hiy, rdi phdng thich ra hang
trdm phén t phage. Lun phién nhu viy, DNA cta thyc khuin thé A c6 thé nhip vao
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Hinh 3.5 : Phan it DNA cila thitc khud thé A
(A) Ty tai ban DNA tif dang vong clia A lam cho né trd thanh dang day thing, hinh thanh cac
doan chdng 14p 1én nhau, v6i d¢ dai khoang 50 kb. '

. (B) MB3i diu ddu chita ddy 50 kb don vi clia ADNA. trudc khi dusi duge téng hop gin vao sau

nhidm thé cta E. coli nhu mdt prophage va duy tri tinh trang nay nhu mét yéu t6 phan giai
(lysogeny). Tuy nhién, trong didu kién bi stress do dinh dudng hodc madi trudng, DNA cia
thye khugin thé A nay c6 thé bj chia c4t ra, r8i di vao chu ky phan giai. DNA cta thyc khudn
thé A c6 qui m6 khoéng 50 kb vé chidu dai, trong d6, ude khoang 20kb cin va du cho qua
trinh hop nhat - phan cét (VE viét tit oI integration/excision). D€ tao ra thu muyc cua
genome, ngudi ta yéu cdu 20kb cia DNA ¢6 thé duge thay bing 20 kb cia cloned DNA.
Phan tf DNA nay ¢6 thé dugc duy tri nhu mot dang tai t8 hop (recombinant) cia DNA thyc
khugn thé A trong suc ¢ chu ky phan gidi cd tinh chét bét budc.

 Lam thé nao thuc khudn th€ A c6 chiic ndng trong h¢ théng cloning, ngudi ta cin phai
xem xét no dudi goc do sinh hoc phan 1§ cia chu ky phan gidi. Thuc khudn thé A gom cé
mot dudi protein dang hinh éng, dai, véi mot sgi protein & dudi va mot ddu protein c6 qui
mé DNA 12 50kb. San xudt va tng hop phin ddu va duéi, ciing nhu quéa trinh bao kin
DNA 1a két qua ctia chudi mé ¢4 tinh dung hgp cao (highly coordinated sequence). DNA &
phin ddu clia A ¢6 qui mé 50kb, day thing, vdi mdt khuic phat trién thém, day don, 12 base,
dinh § vi tri 5'. Doan phat trién thém nay dugc goi la diu dinh [cohesive (cos) ends ]. Bdi
viné chiia chudi ma c6 tinh bd sung cho mi chudi khéc. Sau khi chiing ADNA vao E. coli
théng qua dudi, cip base clia cos end nay s& ndi lai hinh thanh phén tt DNA vong. Trong
pha du cla chu ky phan gidi, sy ty tdi ban DNA tf phén 1t vong s& tao ra mot dang thing
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ADNA, 16 bao gém nhiéu d6 dii tiép cin nhau, vdi S0kb don vi. Mbi dau mdi tong hop
niy dude tram diy 50kb don vi ciia DNA. Sau dd, dudi dugc gén vao, hoan thanh qua trinh
tao nén mot phan tf x4m nhi€m mdi cua virus. Thé tich cla ddu thuc khuin thd A di stc
chifa 50kb. Néu DNA ¢6 it hon 38kb dugc gén vao ddu thuc khufin thé A, thi phage dugc
tao ra s& c6 tinh chat khong lay nhifm (non-infective), ngudc lai, néu né qua 16n (> 52 kb),
thi ddu A khong chda ndi. Vi tri clia cos sequence dinh rai rdc trén déy thang 50kb cla A
DNA, dim bio mdi ddu chi nhan chinh xdc mét lugng DNA nao d6. Dinh vi gén ciia cla |
diu 12 mét enzym ghi nhin cos sequence cla day d6i, va cit DNA & tai vi tri nay, khi DNA
dugc gin vao diu.

Bén canh viée xac dinh thyc khugn thé A dung hgp nhu thé nao, ngudi ta con nghién
ciiu in vitro he théng ddng kin DNA véao A. Trn hai d4u hoan toan tréng réng véi nhau,
thyc khugn thd A (50kb), dudi, phan 1 gy nhidm c6 thé dugc tao ra trong 6ng nghiém.

Mot trong nhilng vectd thube thue khudn thé A c6 hai BamHI sites d€ téc dgng viing I
/ E. Khi DNA thudn khiét clia taye khudn thé dugc cit véi BamHL, s& cé ba doan dudc tao
thanh. Vung bén tréi (L) chia thong tin di truyén dé san xuit ra ddu va dudi. Vung bén
phan (R) mang gen gitip DNA ty tdi ban va phén hiy t€ bao. Vung gilla (1/E)co gen cho
qua trinh tdng hop va phan cit. Muc tiéu cia cong nghé di truyén 1a thay ving gifta cia A
DNA bing cloned DNA, udc khodng 20 kb vé chidu dai. DNA cila genome dugc cit bing
BamHI. Ngudi ta phn 18p céc doan DNA tit 15 dén 20 kb. Hai mAu DNA nay dugc két
hop lai va dinh 6n vdi men T4 DNA ligase. Ddu ctia thyc khuén th€ con trong va dudi duge
thém vao. Trong diéu kign nhu vay, DNA vdi 50kb don vi sé dugc dong kin vio diu A, nhu
vay thuc khudn thé cé tinh 12y nhi®m dé dugc hinh thanh. Nhing san phdm khéc ciia phan
dng dung hop may c6 thé khong duge déng lai vi né qua Idn (>52kb) hodc qud nhd
(<38kb). Thuc khun thé X cé tinh chét tai 16 hgp chi chiu trai qua chu ky phén giai trong
E. coli, nhung khong cho phép thyc khufin thé A t3i 1ap lai ving tiép xuc 1/ E dé phat trién.
Thuc khufn thé A c6 tinh tai 16 hgp dugc duy tri bing cach phat tri€n lién tyc trén E. coli
séng (hinh 3-6).

_ Kho Iuu trif cta thyc khuan thé A c6 thé duge thanh loc biing ¢ hai phuong phdp:
DNA probe va xét nghiém mién dich hoc. Trong h¢ théng vecto plasmid, colonies cua vi
khudn dudc diing d€ tric nghiém, nhung trong h¢ théng vectd thyc khuin thé, céc khu vyc
phén giai (lysis) cé thuc khu#n thé dugc xem xét nhy matrix va ditge thuc hién chifc ning.
Ddi vdi ky thust lai DNA, protein cla thyc-khudn thé dugc lay ra va DNA lai duge tich
thanh day don, quin véi nhau dang matrix. D8i véi xét nghiém mién dich hoc, céc protein
duge ma hda bdi gen clia dong vo tinh, s& dudc tdng hgp trong qua trinh phén giai. Nhiing
protein nay dude chuyén dén ving phan gidi (plaque), réi tao thanh matrix.
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Hinh 3.6 - H¢ thdng cloning cia thic Khudn thé A. Lambda duge xit Iy dé tao ra hai vi tri
ciia BamHI, ndm ké ving I/E (18ng hgp/phdn cdt) cda genome thiic khu_d'n thé. Su
kéo dai lam hink thanh dudi cos cu ADNA d¥ cloning, DNA ngudn sé dugc cdt
boi Bamll va dudc phdn doan theo kich thudc (15 - 20 kb). Thuc khudn thé A
ciing tut phdn cdt bing BamHI. Hai mdu DNA ndy digc trén vao nhau va cho xi
I bdng T4 DNA ligase. Phdn iing két n6i xdy ra, sé chila mt kh6i higng DNA
khde, bao gom : thuic khudn thé A mdi, vimg L va R cila A vdi 20 kb cia DNA
thay véo ving VE. Nhilng phdn tif ndy ndm goi gon frong ddu ctia A in vifro. Va
nhiing phdn ti} infective dugc hinh thanh sau khi né difpc thém dubi.
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3.2.2. Nhiing vectd lambt_:ia thyc khudn thé cdi tién
Nhiing vecto lambda thuc khudn thé cAi tién nhim muyc dich :
e Gia ting khi ning ctia cac doan DNA thich hgp vdi nhitu restriction enzyme.

e Chia ra nhiéu phuong phan € cé th€ chon lya dugc cach thic recombinant ma
minh cén ¢d. _

e Cho phép cé duge cac RNA probe san sang cho vige chuyén ma cia DNA la gin
vaio vectd. Didu ndy gitp cho chiing ta & dang thanh loc céc thu myc trong tién

trinh chromosome walking (s& dugc thio luan & cac phin sau), thi du nhut A ZAP.

e Phat trién nhiing vectd trong tién trinh gin vao cDNA ciia sinh vt bac cao, duéi
hinh thiic mot polypeptide dung hdp, véi B-galactosidase. Hinh thic nay rii hilu
dung trong viéc chon loc khang thé, thi dy nhut vects Agtl1. '

Thé hé gn day nhit cla vectd A két hgp vdi kha ning to 16n clia DNA la ma no
mang, tién gin dén han ché vé 1y thuyét 12 23kb. Nhiing vecto dudc thay thé 14 EMBL3 va
EMBL4 (Frischaud va ctv. 1983) d& cung cép phudng ti¢n tét cho chudi mé cé tinh chit
. polylinker, nim gén cdc doan c6 thé thay thé duge. (Chii thich: linker 13 chubi md DNA
nhén tao, b sung vao cac doan phan 1% DNA muyc tiéu, nhiim tao ra m6t vi tri phan cit han
ché cia enzyme restriction site, con polylinker dugc hidu nhu 13 phan td ¢6 nhiéu linker
hop lai). Céc phage vdi nhiing thé insert dinh bén trong nd; c6 thé dugc chon loc bing kidu
hinh Spf, chinh 1a chi *. Thé ci tién tit EMBL3 ¢6 nhilng 46t bién EMBL3 Sam, EMBL3
Aam Sam. Nhilng dot bién trong vectd A khong chi 1am gia ting kha ning chia clia nd, ma
" ¢on duge st dung trong hé théng chon loc nhilng DNA sequence phén 1ap, lién két véi cac
_ gen Suppressor. ‘

3.3. COSMID

Vectd cosmid trong k§ thut cloning duge khéi xudng tr 1978 do Collin va Hohn.
NG di tr§ thanh vectd chinh cho cloning cic DNA ¢ kich thudc 16n hon 20 kb, va nhd hon
50 kb, mii cho dén khi YAC ra ddi vao ndm'1987 (Burke va ctv. 1987). Cosmid vé ciin
ban chinh 13 plasmid vectd, nhung né ¢é chia mdt hodc hai lambda cos site, cho phép
DNA gén vao trong phén tif lambda virus, bic diém nay cho phép sy chuyén c6 higu qua
DNA & dang capsulated vio E. coli do phan ung transfection.

Cosmid dudc sit dung rit sém trong cong nghé sinh hoc thuc vat, va hién con gia tri
nhu mot cloning vectd, ¢ qui mo 40 kb. V& cd ban, né 12 plasmid vectd, n6 ¢é chifa thém
lambda cos site, cho phép nd cé thé mang DNA véo bing k¥ thudt in vitro. Ngudi ta cai
tién cosmid vectd thanh vecto chuyén nap gen & thyfc vét
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Hinh 3.7 : Hé thong cloning cia cosmid. No ¢6 chia ori cia E. coli (cho phép cosmid dupc
duy tri nhu plasmid trong E. coli). Hai cos site gdn vdi vj trf phdn cdt cia Scal,
BamHI. DNA ngubn bi cdt bdi BamHI dé phan doan DNA 6 kich thudc 40kb. Gen
khdng tetracycline (Tet) dinh vi gdn cos site. Phdn ni plasmid DNA dige cdt boi
BamHI véa Scal. Hai mdu DNA nay ditgc tron vao nhau va duge két néi bdng T4
DNA ligase. Sau khi két n6i xong, nhilng phdn nl nay dudc gdi gon trong phdn ddu

cita A, va nhiing phan tf infective sé dwgc hinh thanh sau khi tao duéi.
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Vectd duge tiéu héa, phan ra lam hai nhinh hofic hai canh tay (arm). Trude hét,
vecto dudc tiéu héa bing Hindlll hodc Smal, rdi sau d6 ca hai tay cho tiéu hoa véi BamHL
Cé mét doan 1dn va mot doan nhd dude phan 14p. Mot doan chifa mét cos site cng vdi
ngudn 1y tai ban DNA (Ori), va m6t marker c6 tinh chon loc vdi khang sinh (ampicillin).
Doan con lai chi ¢ chia mot cos site. Hai doan nay két hgp lai v6i nhau, thém vao do la
genomic DNA vdi kich thude chon loc, ¢6 diu cudi thich ung (end) (BamHI, Sau3Al,
Mbol), ching khép lai vdi nhau thanh vong kin (packaged) vio trong phan t lambda
phage in vitro. Cuéi cing, DNA vong kin nay duge st dyng dé€ chuyén vao té bao E. coli.
E. coli’ chia cosmid DNA nay, dugc chon loc bing cach cho phat trién trén méi trudng co

chit khang sinh (hinh 3-7).

Kich thuéc DNA gin vao vecto

Nam 1kb 10kb 100kb 1000kb
1970
Plasmid
Phage
1980 Cosmid
YAC
P1
1990 BAC

Hinh 3.7a: Tién trién vé khd ning mang cdc DNA 6 kich thidc khéc nhau ciia nhitng vecta

B&ng 3-2: $6 clone (N) cin € ¢6 xdc sufit 99% mét clone dic thu nao dé xudt hién
trong thu muc, véi qui mé gin vio 13 40 kb, 150 kb, va 500 kb, trén vai loai ciy trong

Ciy tréng Kich thitdc genome Cosmid BAC YAC
(Mbp/1C) (40 kb) (150 kb) (500 kb)
Lia 431 50x10° 13 x 10 4.0x 103
Lia mi 15966 1.8 x 10° 4.9x10° 1.5 x 10°
Bép 2504 2.9x10° 7.7 x 10° 2.3 x 10°
Mia 3000 3.5x 10° 9.2 x 10° 2.8x 10
Ca chua 953 1.1 x10° 29x10* 8.8 x 10°
Dau nanh 1115 1.3 x 10° 3.4 x 10* 1.0 x 10*
Béng vai 2246 1.8 x 10° 6.9 x 104 2.1 x 10*

N = In{I-P) / In(I-/GS) trong 46 N= sé dong, P=xdc sufit, | = kich thude gén vio, va GS = genome size.
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Hg théng cosmid ¢6 nhidu ing dung khéc nhau trong thyc vat. Ung dung diu tien 13
cong tac thanh loc thu muc va ip ban dd gen. Nhidu phong thi nghiém da vng dung
cosmid trong chuyén nap gen théng qua Agrobacterium (Lazo va ctv. 1991, Meyerowitz
1992). Nhilng vecto nay dugc cdi tién bing cich thém vao T-DNA border, nhitng marker
tuong 1ing, va dogn géc cia DNA tf tai bén, c6 phd kha réng. Nhilng vects nay cé th€ duge
dung d€ clone cic DNA c6 kich thude 1dn, réi chuyén nap tryc tiép vao cay tréng qua
Agrobacterium. Thu myc cosmid ddy dd cia thyc vat di duge tao ra trén E. coli va

" Agrobacterium. Lazo va ctv. (1991) da tim thdy gen E. coli lamdB dugc thé hién trén
~Agrobacterium, thé lambda infection receptor cé thé duge chuyén truc tiép vao

Agrobacterium mi khong phai qua hoat déng con thoi clia £ coli trifdc dé. Diéu nay cho phép
sy thanh 1p thu myc cla cosmid Arabidopsis thaliana 20.000 dong, trong Agrobacterium.

3.4. NHIEM THE NHAN TAO LAM TU MEN (YAC)
YAC vecto da duge phit trién rit nhanh (Burke va ctv. 1987), dic biét trong k¥ thuat

" ban d6 gen, x4y dung contig, va k¥ thuat cloning cdc gen trén ban dé. Vects YAC duy tri
. cac DNA la trén men (yeast) nhu nhiing nhiém th€ day thing. He théng vecto nay chufa
“dl_mg tat ca cdc phan td cia nhifm thé thudc nhém eukaryotic (sinh vat bac cao), bao gbm
telomere, centromere va gdc clia men thuc DNA ti 148p 1ai, cin thiét cho su 6n dinh va
'duy tri nhiém thé. Kha ning cloning ctia YAC it bi han ché va ch] tly thude vio qui mé

kich cd va chét lugng clia DNA muén cloning,.

YAC viét tit tt chif yeast artificial chromosome, duge tng dung rit sém tf nam
1987. N6 ¢6 thé clone moi DNA vdi bt cd kich ¢d ndo. Vects YAC s0 cép (pYA4) va ky
chi clla nd, men S, cerevisige (AB1380 : MATa ura3 trpl ade2-1 canl-100 lys2-1his3) da
duge sif dyng dé 1am ra thy myc thyc vat (Burke va ctv. 1987). Hé théng co ban clia vecto
YAC bao gom hai nhanh, cung cép toan b nhilng yéu t6 cla mot nhidm thé sinh vat
thugng ding: hai telomere va mot centromere (CEN4), mdt doan géc clia DNA ty tdi ban.
Thém vao d6, mbi nhanh ¢6 mét marker chon loc, né c6 thé gy téc dyng phu trong dét
bién auxotrophic & men chii, d6 13 gen TRPI va URA3. (auxotrophic = dinh dudng thy

déng). Cudi cing, cloning site nay dugc dinh vi trong gen tRNA suppressor, ky hiéu 1a

SUP4. Khi SUP4 tRNA dugc két hop, né ¢6 thé iic ché dot bién adel, ma dot bién nay lam
ra colony ctia men, ¢6 méau tring. Néu gen SUPY bi xdo trén béi gin vao moét doan DNA
nao do, thi dot bién adel s& khong con bi vic ché niia, va coleny cia men sé& ¢é mau dd.
DNA dugc cloned trong vects YAC sé duy tri thanh nhifm thé cda men c6 it ban sao va
phan ly mét cich chinh xac trong sudt giai doan gidn phan gidm nhidm va gian phan ding
nhiém (hinh 3-8).

Kho luu trit YAC (library) dudc tao ra cho nhidu loaj thuc vat nhi Arabidopsis (Grill
& Somerville 1991), bip (Edward va ctv. 1992}, ca chua (Martin va ctv. 1992), lta
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(Umehara va ctv. 1995),.v.v.. Vectd chinh dugc ding la pYAC4 hodc derivative clia no.
Nhing vectd khac cling duge xem xét 13 : pYAC-RC (rare cutter) ¢ chifa nhiéu vi tri cho
restriction enzyme hiém, ding trong k§ thut cloning ; pYAC41 va pYACA4S ¢d nhiing
promoter mang tinh gi4i ma trén ca hai cloning site, nguoi ta ding nd trong ky thuat ddy
nhanb thé hé ctia YAC end probes (chét thim do phia cubi cda YAC) ; va vecto pJS§97,
pIS98 duge md th nhu mot plasmid vai phdi va vai trdi, ding trong vi¢c phan 1ap ca hai
doan cuéi cha YAC, trong k¥ thuit chromosome walking. |

Ecofy Targel DNA
cloning sile

LAl URAJ

Bamitl BamH

BamHh and Perilal
EcoR]-digest EcoRi-digest

TRP  CEN
C 1T 1T ]
. AAS

URA

Ligote]

Tt TAP  CIN UNA TEL
T T W] )
. T ANS

Hink 3.8 - Sut hink thinh mot nhidnt thé nhdn 1go lam bdng men (YAC). Nhimg vung chi
véu trong vecto pYAC i - TEL-telomere ciia men (veast), ARSI chudi mé ldp
lai mét cdch déc 1dp; CEN4 - tam dong ciia nhiém thé s6 4. URAA3 va TRPI
{G nhitng marker ctia men, Amp - khdng ampicillin thé xdc dink cila pBR322;
oFi - nguon géc i tai bdn clia pBR322 :
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Trong k¥ thust si dung pYAC4, ngudi ta cho phan cit YAC vecto bing BamHI va
EcoRl, rdi cho phan ung dephosphoryl. DNA ciing dugc phan cit ting phén véi EcoRl,
kich thudc duge chon bing hojc gdp d6i, sau dé cho gén vao vectd nay. Phan iing két gin
duge chuyén vao thd ciu clia S. cerevisiae theo phuong phap Burgess va Percivil (1987).
Phuong phap chuyén nap ndy 13 mét trong nhilng phudng phép t6t nhét, cho két qui tin
suit chuyén nap 10° - 107 colony unit trén microgram DNA vectd kiém chiing. Thé trans-
formant dugc chon loc trén co sé uracil prototrophy vi mau dd. Nhiing dong vo tinh cé
mau dé duge chuyén sang moi tnidng khong ¢6 uracil va tryptophan dé xac dinh sy c6 mit
ctia YAC trén ci hai nhanh. DNA cta nhiing recombinant clones dugdc chuin bi bing cach
4n t& bao clla men vao trong agarose, sau d6 tach khéi thanh té bao ra bing enzyme dic
bist, ri cho phan éng phan hiy ¥ bao (lysis), xong ria that k§ (Burke va ctv. 1987). DNA
trong agarose ditgc dién di trén dién trudng CHEF (contour-clamped homogeneous electric
field).

- Trong trudng hgp A. thaliana genome, library. clia cosmid gdm 17000 dong vo tinh
duge chia thanh 800 contig. Nhiing contig ndy da dugc phan nhé ra bing cach s dung
YA¢. Hwang va ctv. (1991) da cong bd YAC lai v6i 125 A. thaliana RFLP chiém 1/3
geno‘ine nay. Gén day YAC dugc dung d€ phan 14p céc gen thuc vat bang k¥ thuét cloning
trén cd s§ bin d8. Martin va ctv. (1993) di tao dong DNA gen khing bénh trén ca chua
Pto. Gen Pto co lién két véi nhilng RFLP marker, dugc phan lap thanh mdt bd YAC pht
trén locus nay. Trong trudng hgp nhu vdy, ngudi ta khong cén k¥ thudt chromosome
walking, ma cin k¥ thuat mdi, vdi thust ngt "chromosome'landing”.

3.5. NHIEM THE NHAN TAO LAM TU VI KHUAN (BAC)

BAC vectd dugc phong thich tit E.coli F factor plasmid, bao gbm cac gen diéu khién

sé ban sao co tinh gidi han, va sy tu tai ban DNA ¢4 tinh déng hudng (unidirectional). Ca

+hai tinh chat nay déu gitip cho plasmid difge duy tri va &n dinh. Khd nang cloning ctia BAC
14 400 kb (Shizuya va ctv. 1992).

Shizuya va ctv. (1992) da phat trién ky thuai BAC. vidi tat Wi chit ” bacteria arkiheial
chromosome”. Oannou va ctv.(1994) di phat tridn k¥ thuat PAC (P1-derivative artiticial
chromosome), trong cong tac cloning cdc DNA ¢6 kich thude 16n. Nhiing vecto nay cho
phép cloning cac DNA ¢d kich thude it shit 350kb trong E. coli. Céu tric cin bln cda
BAC/PAC vecto duge phat trién tif plasmid F ndi sinh. Plasmid F rét co ban nay hao gem
bén ving cén thiét, ¢6 chic ndng 8n dinh plasmid va quyét dinh sé ban sao. Do la PurA.
ParB, OriS va RepE. Ca hai ParA va ParB déu cin cho viéc phan doan va sy dn dinh
plasmid. Thém vao d6, ParB con cin cho viée két hop véi F factor khac. OriS 1a ngudn 1
t4i ban DNA, c¢6 tinh chit ddng hudng. RepE mang tin hiéu cia protein E, can trong qua
trinh ty tai bdn tit OriS, va cén trong qua trinh kiém soat ban sao. Nguodi ta cho vao gen
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khéng chloramphenicol, ding d€ chon loc cdc th€ transformant ¢é tinh chét khang sinh.
Vects BAC nguyén thily pBAC108L khéng tuong hdp vdi gen LacZ d€ phuc vu cho viée
chon loc nhé phan ung mau (Shizuya va ctv. 1992). Trong khi d6 pBel AC11 co chua gen
LacZ, duge ding d€ xic dinh cac dong recombinant DNA. Vects PAC nay thé hién toan bd
dic diém cla hé théng BAC (Oannou va ctv. 1994). Tuy nhién vectd PAC c6 chia gen
SacB, tao ra sy chon loc duong tinh ddi vdi cdc dong tai t6 hop trong khi thanh lap thu

muc. SacB diéu khién sinh tng hop sucrose. Khi t& bao sinh trudng trong méi trudng
~ saccharose, sy t3ng hdp sucrose s& lam gidm saccharose & mufc dd gay doc cho E. coli.
Cloning site clia BamHI ndm trong gen SacB, nht v3y sy xdo irdn cla gen nay do gin vao
mot DNA ¢6 kich thide 16n, cho phép sy sinh trudng cta té bao thuan 1¢i trén méi trudng
saccharose. Vectd co pUC19 link bao gém : gdc tu tdi bAn DNA (Ori) vdi sé ban sao rit
cao, s& duge ding d€ phat trién cac vecto cé 16i va loai thai sau d6 trong qua trinh chudn bi
vectd thanh 14p kho luu trd (library) (hinh 3-9a),

Dong E. coli duge sit dung phd bién nhit cho kj thuit BAC cloning 12 DHI0B
(Hanahan va ctv. 1991). Dic diém chinh ciia dong nay 14 ¢é nhiing dot bién ngin trd (1) sy
phan cit DNA la do hé men ndi sinh (Asd / RMS) ; (2) su phén cit DNA cé géc methyl (5
methylcytosine hodc residue cla methyladenine, 5'-hydromethylcytosine) (merA, mcrB,
merC va mrr) va (3) sy tai 18 hop (recA ).

Thi dy pBel ACI11: Trudc tién, vecto duge tiéu hdéa véi Hindll, réi dephosphoryl
héa dé ngin nglia hién tudng ty dinh lai. K& dén, DNA trong luong cao phén t (HMW
DNA) ciing duge tiéu hda ting phin vdi Hindlll. Sau dé DNA ¢6 kich thude > 150kb s&
. dugc loc ra trén CHEF gel. Woo va ctv. (1994) nhén thiy ring, ngudi ta cdn phai thuc hién
chon loc ca hai kich thuée DNA d2 gia ting kich thudc trung binh clia BAC, noi gin DNA
vao, bing cach 1am bAy bit cdc DNA c6 kich thude nhd sau giai doan chon loc kich thudc
diu tién. Cubi cung, vecto va DNA dude két dinh lai, va ding k¥ thuat md 15 biing dién
(electroporation), cho chiing xuyén qua E. coli. Céc thé transformant tai t8 hop duge chon loc
trén méi trudng cé chiia chloramphenicol, 5-bromo-4-chlore-3-indoyl-B-D-galactaside (IPTG).
Khi ngu6i ta phat hién ra céc thé transformant tai t8 hop xong, kich thudc clia né sé dugce xét
nghiém bing k¥ thuat c6 thuat ngif 12 " simple DNA minipreparation”. Sau d¢, ngudi ta tiéu
hoa ching béing Norl d gidi phéng cac DNA dinh trong vects, va dién di trén CHEF.

Vi h¢ théng BAC va PAC con qui mdi mé, do viy chi c6 vai loai thyc vat la c6
library. Trén cao luong, c6 13750 clone cia BAC (Woo va ctv. 1994). Kho luu trif nay udc
khodng 90% genome cua cao luong, va 14% bi tap vdi sequence cla lap thé (chloroplast).
Kho liu trit nay dugc thanh loc véi 9 RFLP probe ngu nhién, 6 cha cao luong va 3 cda
bdp. C6 it nhit 1 BAC clone d3 dugc tim thdy d6i vdi mi probe. D& dénh gid tinh &n dinh
cla clone, ngudi ta dung bdn BAC clone gin gitia kich thudc 280-315 kb, cho phat trién
hon 100 thé hé va so sanh cdc vi trf phan cit clia enzym (restriction digestion). Ngudi ta
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khéng tim ra dugc sy tai sip xép nao, chung 6 ring DNA sequence cua thyc vt c6 thé
dugc duy tri mot cach dn dinh trong BAC cta E. coli. Cudi cung, mifc dd chimerism trong
thu muyc da Yugc thim dinh bing phuong phép huynh quang in situ (FISH = fluorescence in
situ hybridization). Mic d6 chimerism cua thy muc BAC trén cao luong rat thdp. Zhang va
ctv. (1997) d3 xay dung thu muc BAC cho lja thudc nhom japonica va indica. Két qua ghi
nhén tuong ty nhu trén cao luong. Nhiing két qua diu tién nay cho thiy BAC rat c6 trién
vong trong ung dung sinh hoc phan o dé phén tich genome thyc vat.

3.5.1. Xiy dung kho luu trit BAC

Hién nay, hé théng BAC duge phat trién nhu mét cong cy c6 sic thuyét phyc manh mé
nhét trong cong tac thanh 13p genome library (Shizuya va ctv.1992), vi nhifng vu diém nhu sau:

e N6 c6 kh ning rdt 16n gén céc dai phan td DNA 100-300 kb
o NG cho két qué rét thip vé su hinh thanh chimera (th€ khim)
e N6 ¢6 hitu qud cao trong k¥ thujt cloniné va phuc h6éi DNA
e N§ duy tri su 8n dinh cac DNA dugc gin vao vectd

Nhiing clone c6 tinh chdng 14p 1én nhau dugc goi voi thuat ngit "contig”, ¢6 thé duge
- phét sinh thong qua: (i) viéc thanh loc khudn lac (colony), (ii) k¥ thugt chromosome
walking, (iii) kj thuat DNA fingerprinting, (iv) ho3c STS marker (nhing marker dudc
chuyén ddi tit RFLP) (viét tét tif chif sequence-tagged site) . -

Nhilng nd lyc ddu tién cé tinh hop téc quéc té 14 xdy dung mét thy muc BAC cho
titng cly tréng, thi du nhy cdy lia. Hé théng BAC c6 mdt vai thuan Igi hon so véi hé théng
YAC, nhu d& xit 1y E. coli, hiéu qué cao trong chuyén nap, d& phén I4p cic DNA gén vao
E. coli, dimg thé agarose gel thong thudng d€ dién di, c6 tin suét thip céc chimeric clone
(Shlzuya va ctv. 1992, Woo va ctv. 1994, Wang va ctv. 1995). Do do, hé théng BAC cé
théd dude xem ¢6 hidu qua hon hé théng YAC, trong nghién cifu xiy dung bén db vat ly, va
phan 13p tilling path thip nhit (nghia 13 s6 dong BAC chdng 14p thip nhét, phd trén chidu
dai 16n nhét ctia genome ciy lda).

Muén hop nhit ban dd vat ly vdi ban dd di truyén, nguodi ta phai ding BAC clone
trén ban dd DNA marker. Nhilng BAC clone nay sé trd thinh nhing ky higu (landmark)
ctia ban d vat 1Y, né danh déu s6 nhidm thé va vi tri trén nhiém thé. Nhiing landmark nay |
cé thé duge sang tao tit ban d6 STS trudc dd, ho¥c sy lai giffa cac colony vdi RFLP marker.
Néu nhiing marker nay (STS hojic RFLP) lién két vdi nhiing gen diéu khién tinh trang quan
trong vé& nong hoc, thi céc landmarks dé s& cung cép cho ching ta nhiing quan diém diu
tién vé& hién tugng chromosome walking va k¥ thuat nh4n ban v6 tinh céc gen quan trong.

Trong trudng hgp cdy lia, ngudi ta da xay dung kho luu trit BAC trén gibng IR64 va
Azucena (Yang 1997, Yang va ctv. 1997). Qui trinh dudc thuc hién theo trinh tf nhu sau:
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Chufin bi DNA cd phéin tif cao (HMW) :

DNA ¢6 trong lugng phin t cao duge ly trich tif md c8y lua theo qui trinh cia Wang
va ctv. £1995) sao cho tinh chét cdi tién (modification) thip nhét. LAy 200 g 14 Iua bén tuan
tudi d€ ly tich DNA. DNA pellet dugc treo trong dung méi ¢6 2,5ml SCE buffer va cho
vao mét hiong co thé tich tuong duong agarose 2% cé do melting thdp. Sau khi xd ly
proteinase K trong vong 72 gid & 50°C, agarose nay dugc thim tich (dialyse) hai 1&n khdi
" TE buffer, cong thém PMSF (phenylmethyl sulfonylfluoride) trong vong 1 gi¢ & 50°C, réi
dudc didu tiét bdi HindlIl buffer hai 14n, & didu kién nhidt d6 trong phong, 1 gid. Sau khi
14y ra khéi HindIlI buffer, agarose nay dugc xu ly & nhiét dd 65°C trong 10 phiit cho phan
Ung melting, va gitt § nhiét d6 37°C trong 5 phut. Phin ing xong, cho thém 1/10 thé tich
0,5 M EDTA. Dién di trén gel xung dién trudng (PFGE) dudc tién hanh ngay sau d¢. Déi
vdi IAn chon thnt nhit, ngudi ta didu chinh thdi gian ramp t 90-130 gidy; 4,5 V/cm vdi gdc
quay 120° tao xung (pulse), trong 18 gid § 14°C. Gel ¢ chia DNA véi kich thude 200-600
kb dudc cit va dude dit vao LMP agarose gel 1%, cho tién trinh chon loc 14n hai. Lin nay
didu chinh thai gian ramp 5-10 gidy, 4,5 V/cm vdi goc quay 120° tao xung (pulse), trong 10
gid & 14°C. Sau khi PFGE, bing clla DNA dam dic dugc cdt tif gel. Gel dugde thdm tich hai
* 14n khédi TE buffer trong vong 2 gid. K& dén cho né & diéu kién nhiét 49 65°C, 10 phut dé
* melting. N6 dugc gitf trong 5 phit § 40°C. Ngudi ta cho thém 100 pl agarase, rdi § 4m
40°C trong 1,5 gid. Sau 1 gid tiéu hoa, 2 pi DNA dugc 14y ra dé ki€m tra ndng d6, bing
cach dién di chiing trén agarose gel 0,6%.

Chudin bi phén ing dephosphoryl ciia vecto (dephospﬁorylation):
Cac vects BAC, pBel AC 11 trong E.coli, DH10B dudc chufin bi.
50ml méi trudng LB ¢6 chufa 30 wg/ml chloramphenicol duge ching vao ting colony

cua E.coli.
DNA ctia cac vectd dugce ly trich theo qui trinh cda Sambrook va ctv. (1989)

DNA clia plasmid dugc thuin chiing bing ly tdm theo gradient ti trong cla cesium
_ chloride, cong véi sy hién dién cua ethidium bromide. Band cia plasmid dugc 13y ra khéi
de.nsity gradient va ethidium bromide dugc loai ra nhd ly trich nhiéu 14n véi nudc bdo hoa
isoamyl alcohol.

Miu DNA dudc hoa ra 5-fold véi TE va ngung két vdi ethanol.
DNA cia vects dude dephosphorylated vé6i HK phosphatase
Phan wng két gin va chuyén nap:

Day la cong doan cudi trong x8y dyng thd myc BAC. Phin 1ing két gin (ligation)
dugc thyc hién trong 100l thé tich, vdi  1¢ gita DNA phén t cao v DNA cla vectd da
dugc phan phosphoryl 13 1:5.
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Két qué cfia giai doan nay cho ra nhiing thé recombinant ¢6 colony mau tring.

Bdng 3-3: Anh huidng ciia théi gian gy xung trén higu qui chuyén nap, khi ning
mang cita cic BAC clone (Yang 1997)

;;ydiﬁr;‘ Voltage® Colony” I:J:;::l:t | Kha ning pl:;::::ve
(milisec) (k) : (%) mang (kp) %)
5 1,25 45 97.8 93 0
10 1,25 125 87.2 109 0
15 1,25 137 86.9 118 0
20 1,25 129 89.9 104 0
25 1,25 59 67.8 95 2.5

a. Thai gian gay xung (pulse time) cd nghia 1a Resistance x Ca;;acitance
b. Luc cda dign tnidng, KV/cm

¢. Sé colony / 1An chuyén nap ding 1 pl trong cting phén ting két dinh
d. Phin trim BAC clone khong c6 méu tring (khéng insert)

M&i BAC clone duge ky hiéu theo s plate (X), 6 hang (Y), va sb c6t (Z). Thi du

BAC trong trudng hgp IR64 va Azucena tai IRRI (Philippines) dudc theo doi c6 48 plate

danh sé thi ty tif P1 dén P48, ¢6 16 hang dénh tini tyf theo mAu ty t A dén P, va cd 24 ¢t

danh thit tg ok C1 dén C24. Muén biét BAC ¢6 gén dugc DNA ciia marker cin nghién ctu

khi 1ap ban d8 vat 1y, né phai dudc ghi nhin diy di & ca ba :plate, hang va cét, khi dién di
- trén agarose gel, va di nhién trén DNA ctia IR64, Azucena.

Kho luu trit BAC trén lia hign nay cé 18.432 clone trén IR64 (Yang 1997). Kha ning
16n nhét d€ no mang thé insert 1a 364 kb. Cé 75% BAC clone c6 kha ning mang 76-135
kb, trung binh la 107 kb

3.5.2. Thanh loc¢ kho Iuu trii bac vdi Rflp Marker

N& bao gém cdc bude chudn bi nhu sau :

e Loc cac phan tf c6 t trong cao

e Lai giita cac khufn lac (colony)

¢ Phin lap cac dong chéng l4p 1én nhau va hinh thanh contig
e Thuyc hign chromosome walking

DNA clia BAC dugc tiéu héa vdi endonuclease trude khi danh diu. Clone dudng tinh
dude 1am thuén nhd lai va hop nhit ching trong contig, trén co sd DNA fingerprinting cua
nhiing BAC clone duong tinh. '
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Trén cdy Ia, c6 rat nhiéu gen khang dugc cong bd va duge 1ap ban dé lién két gen §
nhiém th€ sé 4 (Mohan va ctv. 1994, Wang ‘va ctv, 1994, Yoshimura va ctv. 1995,
Sebastian va ctv. 1996, Yang va ctv. 1997)

DE xdc dinh nhilng BAC clone ndy c6 lién két chit ché véi nhing gen khing dd,
ngudi ta tién hanh céng viée chromosome walking tif 10 contig (bang 3-4). Hai landmark 14
RZ740 va RZ675 dugc hgp nhét thanh contig, ¢6 khodng cich vat 1y 1a 449 kb. Nhiing
BAC clone nay lién két chit ch& vdi gen khang bénh dao 6n Pi-5 (t) (Wang va ctv. 1994),
gen khang bac 14 Xa-2 (Yoshimura va ctv. 1995). Ngoai ra, BAC clone dugc phéan 14p véi
RZ569 va RG214 lién két chit ché véi gen khang sau nin (mudi gay 14 hanh) Gm2 va Gmé
(Mohan va ctv, 1994). RZ262 phan 13p thanh BAC clone 14E16, lién két chit chg vdi gen
khdng bénh tungro va rdy xanh. BAy BAC clone dugc phan l4p ty RZ69 va chromosome
walking hinh thanh mét contig ¢6 qui mé 290 kb. Contig nay lién két chit ché vdi gen
khang riy nau Bph3 (Yang 1997).

Bang 3-4 . BAC clone duge phén l4p bdi RFLP nrarker va ky thuft "chromosome
' walking" trén nhiém thé sé 4 cia ciy lia.

RFLP marker BAC clone Kha niing gin DNA vao vecto (kb)
RZ905 6N21 105
40N24 146
*25M12 74
4819 156
31Al 70
11E3 95
RG329 5118 128
8018 141
*20 B6 ‘ 89
2711 ' 67
26 L5 67
14 J6 77
26 K8 70
31 G20 101
21115 | 93
RG214 24 E21 >0
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RZ269

RZ467

RG190

RG454

RZ16%

RG788

24 D22
38 J9
*47 L10
21 A19
16 C1
10 B13
21 K19
17 H4
*29 M8
797

24 K15
20
34 K15
32 P5
25 H7
15016
*6 N13
*22 P6
27 022
26 110
26 H5
29 C$
43 P15
34 M22
23 J6
39 K11
*13 B12
+23 C3
31 M13
43 M23
41 022
*2 E23
40 021

102
119
128

130
104
142
90
97
91
90
73
140
105

131

120
129
70
37
37
115
136
42
132
76
117
100
124
105
138
118
113
94
87
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RZ569

RG449

RZ787
RZ717
RG864

RZ262
RZ23

RZ889

6 M12
20 D10
*19 H3
31 E20
38 C2
48 K24
23 N23
8 G2
*5 N8
35 H11
42 G7
41 17
5F1

13 D8
25 BS
3111
15 J22
48 021
30 A9
22 N9
41 L11
14 E16
45 F19
48 F7
31P3
26 N5
21 G8
38 H17
41F15
4 N13

304
116
79
86
136
121
85
142
111
104
115
133
104
61
61
116
105
69
110
89
94
61
60
86
61
160

140

61
73
90

87



RZ740 4L19 364

4362 -
22 G1 86
21 F15 . 67
24 A24 124
RZ675 43 G2 87
RZ565 4 F22 71
16 D14 124
35G3 102
RZ879 34 M21 79
20 K21 101
RZ830 3116 ' 73
RG143 %23 D10 104
47 HT 120
RG163 23 K4 123
39 05 70
38 BS 70
RGO 14 ES 67
RG396 13 C13 95
RG375 48 18 147
RGS08 1C3 48
*2 K9 ' 146
2 P24 121
RZ86 #36 C17 113
1 BY 100
CDO680 47 02 97
BCDI35 *39 020 101

BAC clone ¢6 déu hoa thi (*} duge diing lam probe
BAC clone in d3m duge ghi nhin trong chromosome walking.

Hé théng BAC 6 kha niing rét 16n dé thanh 1ap bén dd vat ly ¢6 chat lugng cao, gitp ich
cho nha chon giéng khai thic hop Iy cic vét ligu di truyén dd dudc dénh gia, nhd phuong tién
marker phan tf. Thi du trong trudng hop cly lia, tai nhiém thé s6 4, cé qui m6 3,75 x 10° kb
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(tiong duong size trung binki clia tht ca cac nhifm thé), contig dude hinh thanh tit BAC clone
ducc phan 1ap vdi 28 RFLP marker s€ cho chung ta mt dd bao phii 15,1% nhidm thé (5,65 x
10° kb). Hon nifa, contig nay da dugc thudn khiét béi ky thuat Southern hybridization (s thao
luin k§ & cac phin sau), do d6 né rit déing tin cBy. DNA ¢6 thé d& dang dugc phan 14p trong
BAC clone, cho nén moi clone dugc nhit ra tif k¥ thuét lai colony sé dugc kiém tra béi ky thust
DNA fingerprinting vdi su tiéu héa cla Hindlll. Ky thuat DNA fingerprinting cho ching ta
biét nhitng phin ndo clia BAC c6 tinh chét tring i4p, phan nao khong trung 14p (non-overlap).
Nh& vy ngudi ta c6 thé hoan thién ban dé vat Iy c6 chét luong cao, phuc vy cho cong tac phan
tich genome va chuyén nap gen sau nay. )

Hinh 3-9 1a mét vi du vé contig trén nhidm thé s6 12 cia cay lia d& nghién ciiu ky
thuat cloning gen Pi-ta’, kiém soét tinh khang bénh dao 6n (Nakamura va ctv. 1997)

fRegion of cenlromere

XHpb warkers 193 148 402 248 088 289 1i6 J24-) 13§
Chromosome 12 e =t m/; } |
Shimokita (Pi—t2) indics region In Shimekila

o

INpb marker Neo.
079/318, 088 ta® -1

RUBss 316
| [ 1 I
I 1 I t
T | 1 T
Q9.7 0.3 1 recomhinant 0 | recombinant 0.3 0.7 ¢
o o oM}
tal-t e
' i ”l.--l-ll AE?
T 91T STES
T T T msd -
i M e AC
. - 1230t i
] A (e L S [ BAC contig
R S S e e— D00 g
[ | i M ”c!"llz
vy 7 < o TBGE
f—— 4 T ; 1 ml:fr
100 ki i e
5 g——— fl2 g

Hink 3.9 - Hinh thénh mot BAC contig déi vdi gen Pi-ta®, kiém sodt tinh khdng bénh dgo 6n cdv
lia. Trén cing I bdn d6 RFLP & nhidm sdc thé s6 12, tgi tam dng. O gidla lé Fine
mapping nhé RFLP va RAPD BAC . Ving gidi han ciia Pi-ta’ va Pi-ta da dugc lam
ddu. O dudi cimg Io su chéng ldp ciia cdc BAC clone. S tiong iing giita DNA
marker(probe) voi clone ofng tinh dugc hidu thi bdng vach chdm chdm (Nakamura
va ctv. 1997).
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Chuong IV

LIEN KET GIUA GEN VA MARKER

DNA marker 13 nhiing marker phan & dugc tao ra nho ky thuat phén cit DNA blng
nhiing restriction endonuclease. Khi sang tao ra nhiing doan DNA mdi, ngudi ta da cb ging
tim kiém mét sy lién két gilta marker va gen dinh vi trén nhi&m thé nao do. Didu nay hoan
toan ¢6 thé thyc hién duge nhd cong trinh ¢6 tinh lich sif cia Morgan vé lién két gen va
khoang cach di truyén (tinh bing centi Morgan, viét tit 13 cM). Ban dé di truyén ddn gidn
ctia rudi gidm d3 dugc phat hién rdt sém vao nim 1925. Nhiing tinh trang ¢6 biéu hign
giéng nhau v& di truyén duge xép vao cung mot nhém lién két gen, trén cing mot nhiém
thé. Nhiing tinh trang nay dugc xac dinh trén nhi®m thé tiy thudc muc d6 lién két ctia nd.
Su sip xép mot cach doc 1ap céc nhiém thé givp cho vige dinh vi cia loci trong cac nhém
Tien két gen. Su xuAt hién cia hi¢n tugng quén chéo (crossing over) trong gian phan giam
.nhiém gitp cho viéc xdc dinh thif clia cac loci trong nhifm thé. Khodng cach di truyén
#rén ban dd dudc do bing tin sult tii t8 hop gen (recombination). Gen th€ hién ban chét di
truyén s& dugc lien két vdi mot tinh trang hinh théi nao do ma ngudi ta c6 thé do dém dugc
- gen d6 c6 thé xem nhut 1a marker gen. Thi dy lién két gen gilfa 1a mim ¢6 mau tim va tinh
khang rdy ndu clia mdt vai gidng lia & Déng bic An Do. Khi gidng khéng c6 14 mim mau
tim duge lai v6i gidng nhi€m cé 14 mim mau xanh, s€ ¢6 90% co hoi d€ con lai F2 c¢é mau
tim, thé hién tinh khéng riy nau. Nhu vy 14 mdm mau tim duge xem nhu marker déi véi
tinh khang ry niu.

 Viéc lap bén db gen va chon lpc nhd marker hinh thai nhu vdy sé rit chim. S6
marker qua it va chi ¢6 $ qui m6 hinh thai (cd quan).
Viéc dp dung isozyme marker di lam thay d8i theo chidu hudng tét hon, nhung sé
marker ciing qua it, khong théa man cho nhu cdu nghién ctu.

DNA marker d3 dudc ching minh cé tdm quan trong hon vé lau dai, do s6 lugng cla

'né 16n hon rit nhidu 14n isozyme marker (Tanksley va ctv. 1980). Viée ap dung DNA

marker d& dang hon va tuong lai s€ ré tién hon nhd sy cAi tién khong ngling cua cac nha
khoa hoc (hinh 4-1).

4.1. CAC LOAI DNA MARKER

V& can ban, bt cf chudi ma DNA néo duge ding d€ phan biét gidia hai ca thé, hai
déng hoiic gidng khic nhau, déu cd thé dugc xem nhut 12 mot DNA marker. Cic DNA
marker ¢6 thé dugc chia thanh hai nhom nhu sau :

'« PCR-based ;: ALP, AFLP, SSR, SSCP
» DNA /DNA hybridization-based : RFLP, minisatellite
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Hinh 4.1 : M : giéng me, F : gidng b6. Sau khi lai, con lai F, cho 6t thy dé sdn xudt qudn

thé F,. So sanh marker hinh thdi, isozvme marker va RFLP marker, d6i vdi mau
va hat dau



Céc marker thudc nhém PCR-based ¢6 thé duge chia nhé thanh :
MAAP |
marker ngén, ¢ tinh ngdu nghién  : RAPD, AP-PCR
DAF, AFLP
va amplicon ddn: ALP, SSR, SSCP
Nhilng I¢i ich cia DNA marker so vdi marker hinh thai va isozyme marker 1a
e do ludng tryc tiép cdc vat lidu di truyén
¢ c6 nhidu marker trong quén thé

e do ludng khong chi phdi anh hudng méi tridng va dnh hudng cé tinh chit phat
trién :

Bdng 4-1 . Cdc loai DNA marker

Marker Tén diy di
RFLP Restriction fragment length polymorphism
~ ALP Amplicon length polymorphism
AFLP Amplified fragment length polymorphism
RAPD Randoh'i amplified polymorphic DNA
DAF DNA amplification fingerprinting
SSR Simple sequence repeat (microsatellite)
AP-PCR Arbitrary primer-PCR
SSCP Single strand conformation polymorphism
MRDHV-DNA Moderately repeated,\ dispersed, and highly variable DNA
{(minisatellite) D

4.2. RFLP MARKER

Trong cac DNA marker, RFLP 1a marker dugc ding phd bién nhit va dugc biét nhidu
nhat. Trong nhiéu trudng hop, thuat ngid RFLP marker déng nghia véi DNA marker. Cé
nhiéu giai doan d€ tao ra chit thim do RFLP marker va tao ra thé da hinh DNA.

4.2.1. Phén lap DNA
Trude hét chiing ta phdi chudn bj chit thim do clia marker va bd loc DNA lai. D6 1a
giai doan c6 tinh chét quyét dinh trong phan tich RFLP. Thi dy ching ta cin cé DNA i
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mé lia vdi sé ltong nhidu va chét luong t5t. Trong qué trinh phan lap DNA, ngudi ta phéi
1y mo lia t trong nha kinh hodc trén déng rudng, mé nay duge nghién bing cbi trong
nitrogen 16ng. Bdi vi thanh té bao ciy lia rat cing va rét khé pha vd. Nitrogen 1dng 1am
cho céc m6 trd nén lanh va déo, nhut vy md ¢ thé dugc nghidn min. Chat dém khi ly trich
DNA c6 chita SDS, chit ndy c6 th€ phan giai mang 1€ bao va mang nhan, phéng thich
DNA vao dung dich. SDS la cht tdy kha manh, nd ¢6 thé 1am bién ddi protein & nhiét.dd
65°C. Sy bién ddi nay lam cho cac DNA ghn vdi protein bi tich rdi ra khéi DNA cén
nghién ciu. Protein va chit cin cha té bao duge tich roi ra khéi DNA bing phenol /
chloroform hay bing phuong phdp két tia chon loc cla nhiing chdt cin ¢ bao vdi
potassium acetate. DNA & pha 1éng s& dugc két tia biing cach thém vao isopropenol.

Phan 1ap DNA bing phuong phap néi trén chi dp dung véi DNA c6 kich thudc 16n
hon 30 kb c6 mét it tap chét nhu polysaccharides. S6 luong nhé chia tap chét nhu vay ¢d thé
chua gay ra van dé gi khi phén tich Southern. Nhung chiing s€ gy kho khin khi chay dién
di trén gel, do dé chung ta phai hét stic thin trong trimg hic phan lap DNA.

Ngudn géc clia mé cling anh hudng dén s6 Iugng va chit lugng DNA. M6 clia cay
Khde va tré cho két qua phan 1ap DNA t5t nhit. DNA dugc phan 13p trén m6 gia hodc trén
loai Ida hoang thudng bi tap do polysaccharides va cho két qua rit thip.

DNA dudc phén 18p cé thé tdn tril trong didu kién -20°C . Nhuing chiing ta phai luu ¥
rang, mdt chut thay d8i nhd nao trong qua trinh déng lanh cling co thé 1am phan hity DNA,
tranh déng lanh nhiéu 14n, hodc 1am tan bing nhiéu 14n DNA.

‘ Trong qua trinh phén 14p, ngﬁdi ta phdi st dung nhidu dung méi. C6 hai dung méi hét
~ sifc quan trong d¢ 1a EDTA va Tris.

_ Tris (Trisma, base } da duge st dung vdi kha ning dém rdt ¢6 hiéu qua trong dung
moi. 0] pH 8.0, DNA rat 8n dinh. Trong didu kién mbi trudng acid, purine rit d& bj loai
thai, tién trinh nay dugc goi 1a "depurination”. CAu ndi phosphodiester d& bj pha v3, tao ra
két qué depurination. Tuy nhién tinh chét nay vAn dugc sif dung trong Southern blotting. Do
d6, ngudi ta phai ki€m soat pH clia dung moi & muc 8.0 khi ding Tris.

DNA c6 thé bi héng bdi cic enzyme 1am cho cac miu DNA bi tap. Chi cin chét gay
tap & thé vét cling dit dé gay cho DNA bi héng. Enzyme nay cé thé truyén ti tay clia ngudi
1am thi nghiém, ho#ic ti khong khi, do véy chung ta phai rdt than trong. D& ngan nglia kha
ning DNA bi thily phan bdi enzyme, ngudi ta phai st dung thém EDTA. TAt ca cac
enzyme thiiy phan DNA dugc biét hién nay ddu cin Mg™ lam cofactor. EDTA c6 thé kém
gid Mg™ va lam bat hoat né trong dung méi, Khong cé Mg , enzyme khong thé hoat
dong.
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4.2.2. Su phén cit DNA

C6 mét nhém enzyme thiy phan DNA dugce ghi nhan chuyén tinh déi véi mét chudi
m3 DNA nao d6. Nhém enzyme nay dugc goi vdi thuat ngit 1a "restriction endonuclease”.
Tién trinh thiy phin DNA bing restriction endonuclease dugc goi voi thult ngit
“restriction digestion” [sy tiéu héa tai diém xung yéu, ¢6 tinh chét han ché]. DE hidu 13 tai
sao ngudi ta phai ding tu " restriction” trong trudng hop nay, chung ta hay xem lai khai

nigm c6 tinh chét gigo trinh v& di truyén thé phage. Ngudi ta di tim ra rit nhidu restriction
endonuclease, véi hon 100 enzyme c6 gid tri kinh té, m&i enzyme ndy c6 tic dung chuyén
tinh véi mot chubi ma di truyén nio dé. Trong hiu hét cac trudng hop, doan ma di truyén
ndy c6 tinh chit ty tai ban, dugc cit theo dang palindromic (5'-3"). Thi du, endonuclease
[EcoRI chi phan ting trén chu§i DNA tai G/ AATC. Theo tinh chit clia cAu tric palindromic
tai restriction site, ngudi ta c6 thé viét mot nifa chudi ma di truyén DNA, néu mot nia trude
d6, k& ti restriction site di dugc biét roi (hinh 4-2).

falla tp

Clasven slepve Cleavad
5 -2 GUATTC === GAG TTC--~-—-- e GARTTC =
N —--¢17 CTCANG CTTAAG—--
cl..E:: Slawres
;:::gnng:::::::::gé e \\
l Ly trich DNA i cac gidng llial Phén biét va
khic nhau ' - quan sdt cic doan phén tf
DNA

I

Hink 4.2 : Phdt hign DNA marker bdng phuong phdp sit dung RFLP marker. DNA digc ly
trich 1t hai hodc nhidu cd thé khdc nhau, réi phdn cdt ching bing enzyme phén cdt
han ché, trén chubi md xdc dinh ddc bigt ciia nd (thi du EcoRI la 5-GAATTC). Hai
cd thé sé thé hién khdc nhau vé chudi ma DNA tgi mgi chudi md xdc dinh. Enzyme sé
cdt chi tai mot diém, khong cdt & ché khdc (ddu X), phat sinh ra nhiéu dogn phan I
c6 thudt ngil li "restriction fragment". Nho dién di-trén gel, nhiing dogn phan 6 ndy
dhigc phan bigt do chiéu dai khdc nhau ctia né. Doan ngdn chay nhanh hon dogn dai
hutcng vé cc duong. N6 duge quan sdt bing mdt thiong nho ky thudt chup trén
phim bilc xa vdi DNA tham do c6 dinh ddu phong xa.




Nhiéu doan m3 dugc ghi nhin gdm cé 6 cip base [bp] cia DNA. Trong mdt doan
mi ngiu nhién nao d6, tin suit cda vi tri ndy s 12 4096 bp (4°). Nhém enzyme ghi nhn 6
bp DNA dudc goi la "6 bp cutter” trong phong thi nghiém. Nhém enzyme khac ghi nhan 4
bp DNA, thi dy nhu Alu 1 & tiéu héa chudi DNA ¢é mang md AGCT, dudc goi 1a "4 bp
cutter”

DNA sé dugc dua va mdt bd suu tap DNA théng nhét sau khi hoan tit viéc phan cit
cac chubi m3 thanh nhiing fragment riéng biét.

Tét cA nhiing fragment nay s& cé nhiing phin cudi rét djc biét. Céc fragment sau khi
duge tidu hda bing Eco I, mang vi tri 5' & diém cudi - con goi 14 "sticky end". Cac sticky
end nay c6 thé tic dong qua lai vdi nhau. Néu didu kién cho phép, thi du nhut sy ¢é mit ctia
Ligase vd ATP, nhifng sticky end két hgp vdi nhau theo dang ddng héa tri, tridc khi tigu
hda. ' ' _

Hién nay, khi chiing ta mua enzyme, ching ta phdi luu y chit dém cia nd, vdi néng
d6 x10. Cac enzyme khac nhau y&u cdu nhiing didu kién khac nhau. Théng thudng, phan
ting tiéu héa xdy ra vdi didu kién < 30% (vol) DNA, < 10% (vol) enzyme, 10% chét dém

clla enzyme, < 50% nudc. Néu >30% (vol) DNA, > 10% (vol) enzyme, phan dng tiéu hda
s& khong thé xay ra.

4.2.3. Dién di trén gel

D6 16n clia cac fragment sau khi tidu hoa bién thién trong khodng 30 kb, ¢ khi nhd
hon 100 bp. D€ xdc dinh cac DNA fragment thong qua k¥ thust phan tich Southern, ngudi
ta dién di cdc DNA nay trén agarose gel.

5. .GGAATTCCCGGAATTCCATC....3'
3" CCTTAAGGGCCTTAAGGTAG....5'

__ | EcoRI
5'....GG3' 5'AATTCCCG 5AATTCCATC3'
3'...CCTTAAS' GGGCTTAAS' GGTAGS'
 Ligase

5'....GGAATTCCCGAATTCCATC......3'
3'....CCTTAAGGGCTTAAGGTAG....5’

Hinh 4.3b: Su cdt doan do Eco RI va sw ndi lai do ligase

Agarose 1a mdt trong céc dang ciia polysaccharide (hinh 4-3). Theo tinh chét cda nd,
céc nha sinh hoc phén tif d3 khai théc dc tinh thé gél trong dién di (hinh 4.3) dé phan loai
cac DNA. Agarose s€ tao thanh hat agarose sau khi tan (melting) & nhiét d6 cao, hoc dun
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s6i trong vai phit. Khi ngudi lai, nhiing hat agarose s& két ty lai véi nhau [gelling].Gita
nhitng hat nhu vdy, ¢ nhilng 1§ rét nhé. Kich thudc ctia nhilng 15 nay c6 thé xé dich chuit it

tiy theo nbng d¢ cia agarose gel. Trong dién trudng, DNA di chuyén tif dién cuc 4m sang

dién cyc dUOng; vi DNA mang dién am (do tinh chét ctia gdc phosphate). Khi DNA di

chuyén qua céc 1§ clia agarose, sy co xat gidia hat agarose va phén tt DNA tao ra lyc khing

lam ngan cin sy chuyén dich niy cia DNA. DNA cé phan tit cang 16n, thi Iuc can cang

manh. Do d6-DNA ¢6 phén tif cang nhd, di chuyén cang nhanh. Nhd vay ngudi ta phéan loai.
ducc cac DNA fragment trén agarose gel. Khi thay d3i ndng do6 thé gel, kich thudc 16 gilia

céc hat agarose ciing thay dgi. N6 s& tr§ nén 16n hon khi ndng d6 gel cang thip. Khi kich

thudc 15 to va phén tit DNA bé, thi sy khuéch tan s& gép tr& ngai. Ngudi ta thiy ring, cin

¢6 mot sy tuong xung gitla hai yéu té theo nhu bang 4-2, dé c6 duge két qui mong mudn

trong khi nghién ctju cac doan DNA.

“Bdng 4.2 : Su twgng Wng giira nong 4§ agarose vi kich thudc DNA fragment

Agarose (%) " Kich thuée doan DNA [bp]
k 0.5 1 -30
0.7 0.8-12
1.0 0.5-10
1.2 . 0.4-7
1.5 02-3
Acrylamide gel < 500

Sau khi dién di trén gel, cic doan DNA dugc phin ra tiy theo trong lugng phan t.
Ngudi ta cé thé quan sit ching bing mit, nhd k¥ thudt nhuém mau DNA vdi ethidium
bromide (hinh 4-4) v th nghiém trong tia cyc tim. Khi phan tich Southern, cac doan

. DNA dugc chuyén vao cac tdm loc, nhd lyc mao din. (hinh 4.4).

4.2.4. Tao dong nhéin bin vd tink DNA (clones)

C6 hang triéu doan DNA sau khi cho phan cit bing Pst | ching han. Nhung ching
khong thé duge stf dung nhu RFLP marker, néu ting doan nay chua dude thanh loc 1am cho
thuin khiét vA chua duge khuéch dai (amplified) nhim cé dii sd lugng cac doan DNA ddng
nhét, thudn chiing. K§ thudt tao dong [cloning] cic doan DNA nhd plasmid, r6i khuéch dai
plasmid trong mot té bao chii cha nd, nhu E. coli ching han, di dugc 4p dung rét thanh
cong.
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Hinh 4.5 - Phifong phép Southern blot (sdch hudng ddn trong lab ciia Dgi Hoc Comell 1989)
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4.2.5. Panh diu thim do va lai DNA

DNA d3 bi phn cit duge chuyén vio tdm loc. Céc doan DNA nay la mt sy trdn l4n
cta genome cdy lia. Muén phat hién ra chudi md DNA dic biét nao dd, ngudi ta phai ap
dung mét k¥ thust dudc goi 12 lai DNA / DNA. K§ thut nay duge khai théc ciin cu theo
tinh bién chét DNA [mé dy déi thanh day ddn] v4 tinh hoan nguyén [ndi lai day xo4n déi
nhu cu]. :

Céc doan DNA sé& dudgc tich ra riéng nhd ky thust dién di trén gel. DNA nay sé bién
chit trude khi né dugde chuyén qua mang loc. Nhut vy DNA trén mang loc s& 1a DNA § dang
day don. D€ xét nghiém mét DNA dic biét nao do trén mang loc, ching ta cn c¢é mot DNA
thém do [pr €], nd gidp cho viéc ghi nhan / hojc lai véi DNA djc bigt nao dé, thong qua céc
néi base. Néu DNA thim do di duge danh d4u bing chit ddng vi hay hda chét ndo dd, ching
ta s& xét nghiém duge DNA muén biét, théng qua xét nghiém chét thim do. Theo cach nay,
mot chudi m3 di truyén DNA cén nghién citu d3 duge xéc dinh (hinh 4-6).

4.2.6. RFLP marker

Poan DNA duge xac djiph nhu phdn mé 14 § trén dude goi 1a "restriction fragment”.
“ Chidu dai clia né dude xéc dinh bdi cdc vi tri phan cit. Trong qua trinh tién héa clia cay
lia, sy thay d6i chudi mi di truyén DNA ciing c6 th€ tao ra sy thay d8i vé& chiéu dai cla
doan DNA. Khi chiing ta so sanh hai giéng lia ma d6 dai DNA cia n6 khéc nhau, chiing ta
¢6 thé ndi ring, d6 1a thé da hinh v& chidu dai cla doan DNA, hay RFLP viét tit ti chil -
Restriction Fragment Length Polymorphism. Chit thim d6 dugc ding d€ phat hién ra thé
da hinh dudc goi 1a RFLP marker. '

Theo ¥ nghia nay, RFLP phai ¢6 tinh chét nhy sau :

o Cé s6 Iugng cao trong mbi quén thé

e Codominant (d6ng tinh tr6i)

e Do tryc tiép DNA

o -Khong bi anh hudng cia méi trudng

e Khéng bi &nh hudng do yéu té c6 tinh chét phat trién
4.2,7, Phueng phap Southern blotting

Céc doan DNA bij cit biing restriction enzyme dugc c8 dinh trong mgt mang dc biét
mai ngudi ta ¢ thé do xét nhidu lin bing marker phan ti. Qui trinh ¢4 thust ngd la -
"Southern blotting" (Southern 13 tén mét nha khoa hoc dé xuit phudng phap niy).
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Hinh 4.6 - Lai DNA. DNA nguén digc phén iing denature lam cho ddy doi duge md ra thanh
hai ddy don, ngudi ta gdn né vio vdl thé rdn nhut mang nvlon hay mang
nitrocellulose. DNA tham do (probe) digc ddnh ddu [100 - 1000 bp] bang dong vi
phing xa. N6 ciing ditge phdn iing denature, réi dvia vio cho lai voi DNA nguén. Su
lai do hién tigng bdt cdp gifla cdc base wéong ing nhau ciia probe va DNA ngubn
xdy ra. Miang loc duge rida dé loai b6 DNA tham do chua dudc {ai, Ngudi ta dem
mang loc ndy xét nghiém, néu cé sut lai thic s, no sé duge quan sat thé ddnh déu
(tag) ¢ phong xa. Ddu hoa thi trong hinh I »iabeled tag" cua probe.
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Sy di chuyén thong qua mach cyc nhé ciia cac doan DNA ni gel dén cac loai mang
loc khéc nhau - 1a mot cudc cich mang trong n ien ciiu genome ciia sinh vat eukaryotic.
Kha ning kham pha ra cac chudi ma di truyén_,rét hiém nay, trong mot quin th€ phic tap
clia nhiing restriction fragments, 43 md dudng cho viéc tao dong céc gen cua eukaryotic.
Viéc si dung Southern dé phan tich RFLP da cé mot hidu qui ndi bat trong chin doan
bénh di truyén & ngudi. Vige cdi tién khai niém cd ban cia Southern 44 dn dén ky thudt lai
DNA, hay k¥ thust Northern cho phan tich RNA, va Western cho phén tich protein.'

Cac doan DNA tich riéng ra véi nhau tiy theo kich thudc cua né chay trén agarose
- gel, va tinh trang md day don [denature]. Nhiing doan DNA nay dUQc_chuyén tr gel sang
mot thé rén [tdm loc nitrocellulose hodc mang loc biing nylon], ndi né bi-c6 dinh. Sau giai
doan prehybridization (trudc khi lai. DNA), ngudi ta khoa cac vi trf tx&n mang- noi qua
trinh lai DNA sé xay ra, cac,DNA (gen lien két voi marker) sé gin vdi nucleic acid th3m
do (probe, hay RFLP marker) dugc dénh déu biing phong xa. Qua trinh lai gitta DNA (gen)
va probe nhu vay duge goi 1a "DNA hybridization”. Sau khi hybridization, tAm loc hay
mang loc dude ria d2 loai b cac probe khong gén, hoc gin yéu vdi DNA dang nghién
oxfu. Tiép sau d6, né ty ghi trén bifu dd phat xa. Sau khi dién di, gel dugc chyp dudi tia cuc
tim. Céc.doan DNA xuét hién thanh cac d6m lién tyc. N6 sé cho tin hiéu khi thé hién ra
trén phim X-quang. Céc soc c6 tinh da hinh (polymorphism) ¢6 th€ duoc quan sat d€ danh
gi4. Khi xi 1y P** phong xa, chiing ta nhd phdi tudn tha} nhilng qui dinh an toan trong phong
thi nghiém. Hay kiém tra thudng xuyén sy 12p nhifm bing Geiger counter (hinh 4-5).

RFLP marker ¢6 khi ning sU dung rét phong pht, nhung qui trinh thifc hién phic
tap, nguy hiém dén sc khoe ngudi thic hién, dit tidn, yéu cdu DNA c6 s6 higng va chét
lugng rét cao. Do dd, ngudi ta <6 xu hudng 4p dyng nhiing marker don gian hon, an toan
hon, trén cd s6 phén ¥ng chubi polymerase. :

4.3. MARKER LA SAN PHAM CUA PCR (PCR-BASED MARKER)

Phin ting chudi polymersae dugc viét the PCR la tién bd k§ thuat da dugc ng dung
.r6ng r3i trong nhiing nim ddu cha thap nién 1990. Kary Mullis ngudi cé cong 16n trong
phat hién nay, 43 duge tinh gi4i thudng Nobel nim 1993.

4.3.1. Nguyén tic cd bn clia PCR

Phin tng chudi cia polymerase thuong duge viét tit 13 PCR (polymerase chain
reaction ). Day 13 mdt k¥ thuat phén 1t tao dong DNA rét don gin va higu qua. Thong qua
PCR, hang tri¢u doan DNA déng ahit c6 thé dugc thu thip mot cach d dang tif mot hdn
hogp cac phin ti bao gdm RNA, protein, polysaccharide, DNA khéng ¢6 chic ning va |
DNA c¢6 chifc ning di truyén. Ngudi ta con goi n6 1a ky thuét tao dong DNA in vitro. Ngay
nay, PCR dugc dung rét phd bién trong nhiéu linh vifc thudc vé sinh hoc. -
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PCR 12 k§ thudt xit 1y in vitro céc chubi m3 héa di truyén DNA bing céch phat trién
primer mét cach dong loat trén cac déy don DNA. Toan bd tién trinh dugc hoan thién do sy
bién chét cia DNA cén thiét, sy tac dong cla primer tai diu cfia cic day don DNA nay, ké
dén 13 sy phét trién ciia céc primer do phan ing DNA polymerase (hinh 4-7).

DNA polymerase la mft enzyme 6 chiic ning téng hdp cac diy don DNA. Trong

 didu kién cho phép nao dd, tién trinh tdng hgp DNA niy c6 thé dugc sao chép in vitro. Ung
dung dAu tién cta sinh téng hgp DNA in vifro gdm c6 tao chudi ma DNA théng qua
phuong phép gdy anh hudng doan cudi clia day dideoxy chia Sanger, phucng phap giai ma
DNA dénh du, v.v... T4t c nhilng ting dung nay déu cd trong giai doan 1 [chu ky 1] cda
sinh téng hop DNA. -

Vio nim 1985, mdt nhém céc nha khoa hoc ctia Cetus Corporation da tuyén b6 co
mét cach mdi trong sinh téng hgp DNA in vitro, véi thanh tyu budc ddu vé phan ving chudi
polymerase c6 tinh chit ty dong. Ho d3 sit dung qui trinh khuéch dai chudi mi di truyén
beta globin :

- Tao day don DNA cén nghién ciiu

- Cho céc primer tic dong DNA cén nghién cdu
- Thém polymerase d€ t8ng hop day don b4 sung
- Lap lai bude 1 dén budc 3 vdi nhidu chu ky

Két qui cubi cing 13 mét doan ma héa di truyén dic biét nao dé d3 dugc khuéch dai
Jén it nhidu 1n. Sy khuéch dai ndy c6 thé dugc tinh nhu sau :

T8ng sé khuéch dai =" m x 2

trong d6 n 14 sé chu ky va m Ia s6 copy ciia chudi ma héa ¢in nghién cuu. Gia st
chiing ta dat hidu qui 13 100%, chiing ta s& ¢6 : 1

$6 chu ky Téng s6 khuéch dai
H 2
5 32
10 : _ 1024
20 1048576
30 1.07x 10°

C6 hai vén dé chinh trong nguyén thc PCR :

1. Polymerase dugc sif dung la nhilng enzyme séng, nhay cAm vé do nhiét, phai
dugc thém vio trong méi chu ky.

2. Phai ¢ mot qui trinh hudng din cy thé trong khi thyc hién ting giai doan cla chu
ky PCR.
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Hink 4.7 : Phdn ing chudi polymerase (PCR). A : phdn iing md ddy doi thanh hai ddy don
nh nhi¢t d§ (denaturation). B : phdn ing cia hai prime F va R tai hai ddu day
(annealing). C va D : phén g kéo déi phdn 1 DNA mdi theo chidu dai cia ddy
don DNA cii (extension). Chu ky ndy 1dp lai nhiéu ldn, lam cho phan nt DNA
muyc titu dugc khuéch dai 1én nhiéu ldn (amplification)

105



Ca hai tién trinh néi trén d&u ning nhoc va bt Igi cho céc nha nghién cifu, néu ho cé
phuong tién qua han ché khi dp dung PCR.

Tuy nhién, trong thién nhién vin cé nhilng sinh vat ¢6 th€ séng sét & nhiét dé cao.
Thi dy polymerase dugc phan 18p ti Thermus aquaticus c6 kha nang 1a vat th€ 6n dinh v&
nhi¢t lugng. Tag polymerase cd hai thuan Igi chinh: {iJhdi phuc sau khi téc déng nhiét
khong cdn kéo dai, [ii] enzyme ndy rdt hoat dong & nhiét d6 cao, Iic dé viéc tic dong cta
céc primer & ddu déy don s& chuyén biét hon va sinh téng hgp DNA s& nhanh hon.

Su phét minh ra may thermocycler di tao diéu kién thun Igi, gitip ching ta cé thé thay
déi nhiét d¢ dinh ky theo mét thdi gian nhdt dinh. Chiéc méy c6 tinh chét chuong trinh héa
nay da hoan thién chu ky nhiét mét cach ty dong, va ngudi ta thudng goi noé 13 may PCR.

DNA polymerase dugc ding phd bién 13 Tag polymerase, 18y tii Thermus aquaticus,
c6 tinh 8n dinh nhiét rét cao. Mot na chu ky ctia Tdg polymerase dudc gi & nhiét do 94°C
trong vong 40 phit. Tag polymerase c6 mot muic t6i hio v& nhiét d6 cao trong sinh tdng hop
DNA [ 70-72°C]. o) quang nhiét d6 nay, hoat déng dic biét clia Tag polymerase ¢é thé cao
nhu 150 nucleotide/gidy/enzyme. Do d6 ngudi ta phii cé ging phat trién & quing nhiét do
70-72°C trong vong mét phut. Tir d6 hang kilo bp clia cdc doan DNA c¢6 thé dudc tdng hop.

Taq polymerase nhay cdm vdi ion magnesium, Néng d9 t6i hdo clla Mg™ 13 1,5 -2,5
- mM. Vi deoxyribonucleotide triphosphate (ANTP) 6 th€ gin vdi Mg™, cho nén néng do
chinh xdc clia magnesium tiy thudc vao ndng d¢ cia NTP. Cac thanh phin khéc it min
cam vdi Taq polymerase 13 KCI va Tris.

Chét dém :
Tris (pH 8.4)  10mM
KCl 50mM
MgCl, 1.52.0mM

Cac thanh phén khac nhu cic chit tdy khéng c6 tinh ion, gelatin, NP40, va Tween 20
dugc thém vao vdi s6 Iugng nhé nh¥m thic dfy hoat dong cla Tag polymerase. Néng do
hién dugc dung 1 0.01% va ngudi ta con tiép tyc thi nghiém.

Primer va dNTP ;

Trong PCR ti¢u chudn, ngudi ta cin c6 mot cip primer. Sy khuéch dai chuyén bidt
nio d6i véi mot doan DNA cén nghién cifu, ddu phéi tiy thudc cic primer tuong xung, C3
hai yéu t6 : chidu dai primer va thanh phin G+C déu c6 4nh hudng quan trong déi véi nhiet
do trong qua trinh téc ddng & ddu day don. Nhiét do nay s& 14 2x (# clia A+T) + 4x(#cla
G+C) + 5°C. Néu c6 50% G+C, thi chidu dai clia primer phdi ¢6 kich thude tuong ting 1a
18-20 nucleotide.
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Ngudi ta mua cac nucleotide & céc cong ty hda chét, ¢6 chit lugng t6t. Néu né duge
bho quin & dang bot dang khd [freeze-dried powder]. Sau dé ngudi ta phai diéu chinh lai
d6 pH, trudc khi sif dung. : : .

DNA muc tiéu (Target DNA) :

Ngusi ta cAn phai ¢é cdc dogn DNA mang mét m3 di biét trudc, duge goi vdi thust
ngit "target DNA" trong k¥ thujt PCR ngudi ta s¢ nhan duge nhing két qua t6t nhit, néu
DNA that sy thudn khiét, DNA tf md 14. S6 lugng DNA cin cho mét phin vng khong
nhidu 14m, chi cAn 5-10 ng DNA thuin khiét, dd d€ cho nhilng két qud theo mong mudn.
Ngudi ta cdn cé ethanol trong 4n cudi ctia qui trinh chudn bi DNA. Vdi 10% ethanol, né
vEn chua cé thé gy anh hudng dén hoat déng ctlia Tag polymerase.

Didu ghi nhan quan trong 13 : phai ¢é mot mM EDTA trong chit dém TE trong khi
st dung dé hoa tan DNA. EDTA sé gin véi Mg", sao cho thé tich cia DNA muc tiéu
khong vugt qua 1/5 ctia thé tich PCR

Phit hign DNA c6 tinh da hink nh PCR :

_ Sin phdm cia PCR la nhilng dogn m3 DNA. Khi DNA xuét phat tif hai dong lai vdi
nhau dudc khuéch dai 1én nhd cac primer tai locus dic bigt nao dé, thi trong lugng phéan td
clia sin phdm PCR nay c6 thé rét khic nhay, vi ¢ nhiing thay ddi vat ly trén chudi ma
DNA, nghia 13, sy mit doan hay thém doan DNA s& x4y ta trong ving bi khuéch dai
ndy.Thé da hinh dugc goi 1 "amplicon length polymorphism” [ALP] phan 4nh DNA c6
tinh da hinh gifia céc cd thé / cic dong lai / céc gibng Wia. Thuan Igi cla ALP so vdi RFLP
trong viéc phat hién nay 1a : (1) né rAt nhanh, chi cin mé6t ngay gitp ta tim ra két qué, (2)
khéng c6 chét déng vi, (3) ré tién, (4) cAn rAt it DNA. Bét 19i cia ALP 13 ngudi ta phai biét
16 chui ma DNA déu tién khi téng hop primer. '

4.3.2. RAPD marker

Mt trong nhilng gidi han chinh ctia PCR chufn ddi véi ALP marker la moi théng tin
v& chudi m3 di truyén diu tién phii dugc biét rd trudc khi chufn bi cac primer tudng ung.
Nhung hién nay, théng tin vé cac chudi ma ndy trén cic ving cia genome cdy lia chua
dugc biét hét. DE phét hién ra céc thé da hinh DNA trén nhiing viing nhu vay, ngudi ta phai
c3i tién k§ thust PCR. Vao nim 1990, ¢6 hai nhém nghién ciu da thyc hién viéc cdi tién
nay dé phat hién thé da hinh DNA bing PCR tiéu chudn (William va ctv. 1990, Saiki va
ctv. 1988, Michelmore va ctv. 1991)

Nguyén t4c : tif 1u ngudi ta da biét ring viée khuéch dai m6t doan DNA dic biét nao
d6. c6 thé thu nhan dugc két qud théng qua didu kién nghiém ngit PCR. Nhung céc soc
khéng cé tinh chuyén biét gi vAn thé hién ra trong dién di, mét khi sy nghiém ngit nay bi
l0i 16ng. Dic biét trong trudng hgp nhiét do & giai doan tac dong cla primer tai déu day
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don bi gidm thip hon Tm, s& cé nhidu soc bit thudng thé hién ra trén gel. Welsh va
McClelland (1990) d5 ghi nhan hién tugng nay va di phat minh ra AP-PCR (arbitrary
primer-PCR) ( nhiing primer ¢6 chubi ma ngén, cé tinh nglu nhién).

Trong AP-PCR, ngudi ta sif dung mét primer don hay mét ¢ip primer vdi mét chubi
ma diéu hanh (arbitrary) ¢o khoadng 20 nucleotide tiép nhén didu kién nghiém ngit PCR,
thay vi st dung hai primer dic biét nhu nhiing primer tiéu chufn. Thanh phin con lai cia
'phén ting giéng nhu binh thudng, nhung ndi dung cta chu trinh thi hoan toan khéac. Sau
budc mot, sy kién md day d6i DNA cta chu ky dAu tién, nhiét d6 cia phan ng dudc phép
gism xuéng khodng 40°C, bdy gio primer didu hanh c6 th€ tic dong & diu day don DNA,
tai nhidu noi trong genome, d€ bét diu téng hgp DNA. Sau hai vong khuéch dai trong diéu
kien khong nghiém ngit 1dm (relaxed), ngudi ta stt dyng PCR binh thudng va ngudi ta cd
thé quan sat céc san phdm PCR khong chuyén bigt & trén gel. Néu AP-PCR dugc 14p lai, thi
san phdm cda PCR s€ dudc san xuit gidng hét nhau.

Thay vi st dung primer ¢6 20 nucleotide, William va ctv. (1990) di s dung primer
. 6 10 nucleotide. Vi nhiét do Tm thép hon rit nhidu & thé 10 mer so vdi 20 mer, cho nén
. William va ctv. d& stt dung moi didu kién giéng nhau cho tit cd cac chu ky. Thé da hinh
" DNA dudc xéc dinh théng qua sin phdm PCR trén gel, véi da hinh vé d6 dai cua cac doan
PCR. William goi d6 13 RAPD, viét tét tit chi¥ Random Amplified Polymorphic DNA.

Bdng 4.3 : So sinh midc a4 higu qua cia RFLP va RAPD trong phin tich di truyén

Pic diém | RFLP , RAPD
“Cong lao dong | 15-23 6
Thoi gian thyc hién 7 ngay 14 gid
$4 luong miu DNA 1000 ng 25 ng
Chét lugng miu DNA 50+kb 10+kb
Alen - codominant dominant
S alen / locus ~ nhiéu hai
Hoat d6ng cia marker +/- ngiu nhién, khéng c6 +/- nglu nhién
trong vung high copy
Mufc d6 tim thdy nhing | co khéng
Loci tudng dong (inter-taxa parisons) (simplified polyploid
genetics) )
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Tinh chét c6 thé tai tao cda RAPD marker: tinh chét ndy 13 didu quan tam dic biét
ctia cc nha chon gidng va di truyén. C6 hai qui trinh tric nghiém tinh chit tai tao nay. Mot
la, thi¥ hai hodc ba miu hoan toan ddc 14p. Thi dy nhu ly trich DNA ba ldn tif mét dong, rdi
chay RAPD vdi ba mé DNA. Sau dé ngudi ta tinh duge kha ning tai tao cha nd. Hai 13, xét
nghiém qui lujt phan ly Mendel trén mdt quin thé phan ly. Reiter va ctv. (1993) da xéc
dinh c6 225 RAPD marker khéng ndm trong 392 trudng hgp phan ly theo Mendel.

Sé ban sao cia RAPD marker :

Nghién ctiu v& chudi mi di truyén cda RAPD marker, Reiter va ctv. (1993) da xac
dinh sé bin sao (copy) clia 18 RAPD marker c6 tinh da hinh. Trong s6 dd, cé 9 marker
dudgc lai vdi it hon 3 ban sao trong genome. Cic RAPD con lai duge lai véi cac chudi ma
di truyén c6 miit tai 3-10 bén sao. Néu RAPD dugc st dung nhu nhiing chét thim do ¢6
tinh lai (hybridization probes), lic bdy gid ngudi ta s& xem né nhu nhiing RFLP marker, né
cd thé phén 1ap thanh thé da hinh cé d6 dai rdt gidi han.

Phuong phap nay tiy thude vao diéu kién mét (foe_m i0mer vita dd cho mdt genome.
~ Muyc dich cda né 13 ting hoat nhiéu lin segments ciia genome muén c6, theo ki€u ngiu
" nhién. Hai primer cé thuét ngit 1a "forward" va "reverse” ky hiéu F va R, sé di d€ téc déng
“14n nhau, trén hai ddy déi xing nhau, nhim ting hoat viing bj can thiép. D6i vdi DNA thyc
" vat, cic primer RAPD thudng ting hoat 5-15 bands ciia 200-4000 bp xét theo chidu dai. Do
dé mic d6 "amplification” cfia nd rdt t6t sau khi dién di, nhung tin suit da hinh
(polymorphism) kh4 han ché.. Trong khi RFLP c6 tinh chét "codominant” thi RFLP c6 tinh
chét "dominant", do d6 nhiing gen didu khién tinh trang ndo d6 c6 tinh lin (recessive) s&.
khé tim thdy sy da hinh trong dién di. Hon nifa, RAPD ¢4 tinh chét ngfu nhién, nén viéc
lap lai phén tich dién di d€ tim lién két gen va marker, thudng khong théng nhét (hinh 4-8)

4.3.3. SSCP marker

SSCP dugc viét tit 1 chil “single-strand conformation polymorphism”. Ching ta biét
" ring ALP khéng phdi ludn luén dugc tim thdy néu nhiing amplicon c6 cing mét d¢ dai,
tham chi trong trudng hop chiing ¢6 bién di di truyén gita nhiing amplicon.

Ngudi ta di tim thdy ¢6 sy chuyén dich clia doan DNA dang day don, ngin, trong
didu kién chiua qua qua trinh bién héa DNA thanh ddy don (denaturation). Ngudi ta gia
dinh riing: sy thay d8i chubi ma di truyén DNA 1a do sy thay ddi ngoai hinh ciia ddy don
(single-strand conformation). Sy thay d6i nay lam cho DNA chuyén dich trén gel, tao ra
thd da hinh. '

Trong phan tich SSCP, phan ting chudn PCR d3 hoan thanh. Sin phdm clia PCR nay
lai bj m& day don 14n nita.Ngudi ta ngam céc miu nay trong nude da. Bdy gid hién tuong
snap-back s& x4y ra trén cdu tric thid cdp. D€ tranh hién tuong dut giy cdu tnic tha cdp, cic
miu ndy phdi dugc xit ly trong didu kién lanh, Néu P** dugc ding trong PCR, thi phim
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chup X quang s& thé hién r3 trén gel. Néu khoéng, ngudi ta s¢ dung bac d€ nhudm gel.
Nhuém bac trén DNA dy don (SS DNA) s& nhay cdm gdp trim 14n hon nhuém ethidium
bromide. ' : |

4.3.4. STS marker

Sy chon loc gidng nhé marker [MAS = marker-assisted selection] c6 thé l3m ting
hiu qué lai tao giéng cay tréng d6i vdi nhiing tinh trang rit khé phan 13p kiéu hinh. Mic
du phuong phép nay di xfy dyng dudc ban dé gin nhyu khd dii véi DNA marker, nhung
viéc dng dung ctia nhilng nha chon gidng vAn phéi bi 1¢ thudc vao chi phi rit ddt cla cong
nghé gen.

Ky thuat DNA marker trén cd s6 vi tri dugc danh ddu c6 tinh chét ma di truyén
"STS" viét tit tit chil sequence-tagged sites, 1a mdt cach d€ khic phuc trd ngai néi trén.

Khai niém STS do Olson va ctv (1989) dé xust. Trong khi dénh gid higu qua PCR
trén linh vuc nghién cdu genome con ngudi, ho ghi nhan nhing chudi mad DNA dang copy
don ctia mot vi trf da biét rdi trén ban dé, cd thé duge xem nhu mot marker, d€ 1ap ban dé
di truyén va ban db vat ly cdc gen quan trong trong cac nhifm thé,

Thay vi béo qudn, duy tri vat liéu sinh hoc, céc nha khoa hoc bao quan céc thdng tin
. ¢6 tinh chit dién t [electronic information], vi n6 d& nh4n ra, sép xép theo thi tu, va lan
truy&n. Nhiing marker dugc Iuu trit ¢é tinh chét dién 10 nay da dugc goi 1a STS. Ung dung
STS d€ phét trién cac ban d8 vt ly tif nhilng bin dé di truyén, dang dugc tién hanh trong
nhidu chudng trinh nghién ciu, k€ ca cy bia (Inoue va ctv. 1994).

STS-based PCR va kp thug@t marker phéin ti¢ :

Mot STS 1 m6t doan ngén cla chudi ma di truyén, duge tim thy bdi PCR (Saiki va
ctv, 1985). M&i STS dugc ghi nhan trén ban 8, tai mot vi tri chuyén biét nao dd nhu la
mot ranh gidi (landmark) trong genome. Do viy ngudi ta con dung thut ngi standard
landmarkers dé chi STS marker. K§ thuit PCR c6 vé thich hgp hon ky thuat DNA blotting
trong chon loc giéng nhd marker (MAS). N6 yéu cdu DNA c6 56 lugng va chét lugng thép
hon DNA blotting. Do dé qui trinh ly trich DNA c6 th€ dugc c3i tién don gidn hon, ma van
tranh duge hign tugng miu 16n. N6 con cé tinh tyf ddng héa rét cao, khong phai sit dung
phéng xa, hay yéu cAu céc hé théng tim kiém ¢ tinh chét héa sinh phifc tap (Zheng va ctv.
1995). STS-based PCR ¢6 uu di€m 1a mot bd phan gian don, ¢6 tinh sinh san nhanh trén
gel : agarose hodic polyacrylamide. BO phin nay d& nhan thdy va d& dién gidi, trong héu hét
cac trudng hop nd 1a codominant. Nhitng marker nhu vay cho phép thé di hgp co thé dugc
phan biét vdi hai thé déng hop.

STS-based PCR c6 hai nhugc didm: (1) né cin ¢6 dit li¢u m di truyén thich hdp déi
véi tiing locus, (2) né khong c6 tinh chét polymorphic nhu nhiing DNA marker khac, thi du
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nht microsatellites (Wu va Tanksley 1993). Tinh chét quan trong ctia vén dé thif hai - tin
suét da hinh thép - thay d8i & m&i locus v & mi c3p lai cu thé,

Viéc séng tao ra STS 13 tidn d& cho phép chiing ta chuyén ddi ban d6 di truyén thanh
ban dé vat 1y. Inoue va ctv. (1994) di tim ra cdc bd PCR primer, mdi primer ching 20
base, d€ do tim cac sequence ciia RFLP landmarker, chia dung cac clone clia genome cAy
lda. Céac marker nay phan b6 khdp 12 nhiém thé, va duge thé hién nhu copy dang don trong
phan tich Southern. Vi nhiing PCR protocol dugc céi tién. hién nay, ngudi ta di tao ra
dige 63 standard STS-landmarker. 63 STS trén cd sé RFLP landmarker nay phan b trong
genome cdy lia 4.3 x 10* bp, vdi khoang cach trung binh ctia mdi STS 12 6.5 x 10° bp. Tém
lai, viéc tao ra STS sé theo trinh ty nhu sau :

e Doc sequence clia RFLP qua phan tich vdi sy tr¢ gitip cia computer
e Thiét ké primer F va R (theo kinh nghigm, hoc nhd phin mém computer)
¢ Séang tao ra STS, xét nghiém théng qua PCR

e Thit nghiém tim ra enzyme thich hgp d€ c6 da hinh sau dién di, va cé marker 6.
tinh chét codominant

© Ngudi ta ¢ thé tao ra STS bing cdch chay sequence cdc clone, sau d6 mapping
‘chung. Qui dinh nay co tinh bit budc déi véi microsatellites, tiép theo d6 la nhiing marker
khéc duge st dung d€ chuyén déi ra STS, nhu cDNA, gen dudc tao thanh clone, va cac sin
phdm PCR dudgc tao thanh clone. S8 ugng 1dn clia ETS (expressed tagged site) ciia cDNA
cay lia ciling ¢ thé tao ra STS. Chudi mé c6 tén goi 13 single-pass automated sequence
cung cAp thong tin (350-450 bp) chi tit mot doan cudi cla méi clone. Didu ndy dép ing ddy
db théng tin cho ETS dudc sif dung d€ xay dyng ban dd v4t ly, holc d€ nghién cdu tinh
chit tuong tu trong ngudn dif liéu, nhing PCR amplicon nay 1dy tit ETS, thudng rdt ngén
dé phat hién polymorphism cia bd me, theo qui trinh ALP (amplicon length
polymorphism) hay PCR-based RFLP (Ghareyazie va ctv. 1995). Tuy nhién ngudi ta ¢
thé kham pha polymorphism gitfa nhiing amplicon ngﬁn nhuy vy thﬁng qua qu1 trinh dién
d1 dic biét (Fukuoka va ctv, 1994).

. PCR-based marker.

Bién thién di truyén giifa hai giéng lia c6 thé dugc phan tich nhd khac biét vé& do dai cla
doan DNA djc biét ndo d6 théng qua k¥ thusit PCR, véi cling mt cp primer. Vi sén phim ctia
PCR dugc goi 1a amplicon, cho nén bién thién nhu vdy duge goi 1a amplicon length
polymorphism (ALP). Khi khong c6 ALP nao dugc phat hién bdi mot c3p primer gita hai
gibng, ngudi ta ap dung k§ thuat PCR-based RFLP (viét tit 12 PBR), vdi mét restriction
enzyme ndo d6, cho thém vao dé titu héa amplicon ndy. Viée xac dinh enzyme nay cin lam’
vdi hang loat xét nghiém, cho dén khi nio tim duge polymorphism xay ra trén dién di.
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Trude dé cip primer (F va R) duge thiét ké sau khi chay sequence RFLP marker cin
thiét, Viec thiét ké nay tiy thudc vao kinh pghiém va ky ning cia nguoi lam viéc trong
phong thi nghiém. _ '

C3 hai ALP va PBR déu dugc xem nhu 12 PCR-based marker

Thi dy trong bang 4-4 cho thdy cac STS primer dugé dimg dé tim xem gen khéng cd
- chia trong bd me va con lai. Trong trudng hop Xa-21 va Pi-12 (1), ching ta khong cin tieu

héa vdi mot enzyme tudng ung, n6 vin cho da hinh, ngudi ta goi 12 1a ALP. Trudng hop Pi-
2 vi xa-5, ngudi ta phai sit dung enzyme tuong ung 42 tieu héa san phdm PCR, né mdi cho
két qua da hinh mong muén, ngudi ta goi dé la PBR (hinh 4-10) :
Bdng 4.4: STS duge lién két véi csic gen khing bénh dao 8n va bae 14 ciia cdy lia

Nh. . ALP/
Marker ]igl e;:ét Thé 50 STS primer. 3 enzyme
. sb ) trong PBR
RG64 Pi-2 6 GTTGTTTGAGCTCTCCAATGCCTGTTC Haelll
CTGCAGTGCAATGTACGGCAAGG
pTAS Xa2l 11 AGACGCGGAAGGGTGGTTCCCGGA ALP
AGCGCGGTGTAATCGAAAGATGAA
RGS56  xa-5 s TAGCTGCTGCCGTGTGC " Dral
AATATTTCAGTGTGCATCTC
P265.560 Pi-12() 12 CAGCTGTTCAGTCGTTTG ALP
CAGCTGTTCATACAAGAAAT

(Zheng va ctv. 1995)

4.3.5. Microsatellite marker

Nhilng marker vi v tinh (microsatellite) da dudc \ng dung kha thanh cong it 199
dén nay. N6 duge dung dé phat hién cic bénh ung thu thudng gip trén ngudi. NS clr
dugc ding d€ phét hién cic gen ¢é fch trong thyc vét, sy lién hé vé& huyét théng (hinh 4-9)

~ Nhilng nghién ciiu diu tién v& SSLP (simple sequence length polymorphism) cl
thiy né rit phong phi va phin b4 rong khip & genome cdy lia (Wu va Tanksley 199
panaud vi ctv. 1995). Ngudi ta thiy ring: cin phai cdi tién dé c6 nhing marker cung cAr
miic 6 cao hon tinh da dang alen, dung trong thdm dinh quy gen. Nhilng marker vi vé ti
d3 dap Ung dugc phin nio yeu cdu niy. Béi vi né cho két qui rét nhanh, tin cdy h
RAPD, c6 thé nhudm méu bang bac (Ag), khong ding chit déng vi phéng xa.
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Hinh 4.8 : Vi tri trén bdn doé cia RAPD (AP11a) va tinh tuong xing voi RFLP ciia no. Su
phan ly ciia AP11a [mili tén], digc cho thang diém, va dgc xem xét theo vi tri
ctia ban d6 RFLP trén ddu nanh. Ddc diém cia RAPD marker la tao ra nhiéu

bang, khuéch dai t6t (Tingey va ctv. 1992)

.-

A3 Latisail

3 DGWG

Hinh 4.9 : Ap dung microsatellite marker dé nghién citu m6i quan hé huyét théng trén cay hia.

gi il

Su da dang cvua marker RM21 trong gia phd giéng lia IR8 (Panaud va ctv. 1996)
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1:C 10151 (R) 2 : CO39 (S)
gene Pi-2

1 : IRBB-13 (R) 2:1R24 (S) 16 : LuaMua 16

gene xa-13

| - IRBB-21 (R) 2 :IR24 (S) 7 : Thanh'Tra
gene Xa-2!

diéu tra tinh khang bénh dao 6n (gen Pi-2), bénh bac la gen

Hinh 4.10 : Ap dung STS marker dé
a dia phiong Viét Nam. R: giong khdng,

(xa-13), va gen (Xa-21) cila cac giéng hi
S: gidng nhiém (Bilu va ctv. 1997)
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Badng 4.5

Danh sdch mdt vai microsatellite marker trén ciy lua

Sin phim
MARKER PRIMER CHUGIL MA GIAN DON LAP LAY | PCR kich
thudc (bp)
RM100 | CATGGAGAGGAACTGGTGTT GAA(GA),CATC 204
CTCTGATTTCTACCTCTCTC
RM122 | GAGTCGATGTAATGTCATCAGTGC | TAA(GA)A(GA)A(GA), TTGC 227
GAAGGAGGTATCGCTTTGTTGGAC
RMI123 | GCCGTCTAACGTTTGTGGGTTA AAC(GA),0AGTAA 224
CACAGAAATGTGGAGCTCGAAC
RMi48 | ATACAACATTAGGGATGAGGCTGG | CTCTAT(GT),, TTT 129
TCCTTAAAGGTGGTGCAATGCGAG
RM163 | ATCCATGTGCGCCTTTATGAGGA | GGA(GGAGA)(GA), C(GA)CG 124
CGCTACCTCCTTCACTTACTAGT ’
RMI64 | TCTTGCCCGTCACTGCAGATATCC | (GT)TT(GT),GAG 246
5 GCAGCCCTAATGCTACAATTCTTC
'RMi67 | GATCCAGCGTGAGGAACACGT GGAA(GA),GGGG 128
| AGTCCGACCACAAGGTGCCTTGTC
RMI168 | TGCTGCTTGCCTGCTTCCTTT CGG(T),(GT) TTC 116
GAAACGAATCAATCCACGGC
RM200 | CGCTAGGGAATTTGGATTGA CT(GA),GG 122
‘ CGATGAGCAGGTATCGATGAGAA
RM120 | ACACAAGCCCTGTCTCACGACC | GT(GAXTAG(ATC), 173
CGCTGCGTCATGAGTATGTA
RM203 | CCTATCCCATTAGCCAAACATTGC | TATT(AT), CCCCC 203
GACGCCAACCTGGAGTTAATTACC |
RM226 | CGTCACGTTTACGGATTCCAGATC | TAC(AT), GTCC 226
GTAGTTACCGGAATTGGTTCATCC
RM268 | GTGCTATGCACGATCCATAGCA | (CCANLN;A;GALGGASGA; 268
CGTTTCTTTGGAAGCGGAGGGA

Marker vi v& tinh bao gdm mét chudi m3 géc (core sequence) dugc 1ap lai nhiéu lan, va

phén tan 1éng khip trong genome, trén nhiéu loci, méi locus chua alen thich uing véi mdi dang

khac nhau v& 14n 14ap lai cla nd (core repeat), va né rit nhay cim (Ramakrishna va ctv. 1995).

Do d6 nd con duge goi vdi thust nglt chudi mé gidn don lap lai nhidu 1An (simple sequence

repeats = SSR). Motif ¢4 15 bp repeat trong gen diéu khién protein III clia thuc khudn thé M13
di dugc ap dung rit ¢6 higu qud d€ khim phd da hinh va di€u tra marker trong DNA
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fingerprinting (Vassart va ctv. 1987, Ryskov va ctv. 1988). Marker vi vé tinh chifa dung céc
doan m3 di truyén gisn don, 13p lai phidu 1An 13 mét cong cu rdt 6 gia tri dé phan tich' di
truy@n, trong danh d4u gen khang riy nau § cay lva (Bl va ctv. 1997).

Bdng 4.6 : Danh séch cdc dang SSR (chufi mi gidn don 14p lai) trong thye vit
(Mohan va ctv. 1997) | ’
Loai . SSR

Arabidopsts AT, AG, GA, CT, TC, CA
Barley AT, TCT, CT, TG, CTT, TGC, ATTT
Cam quyt ATT, (TAT)(TAG)
Conifer CA
Nho GA,GT, A
Bip T, AG, CA, AC, AG, GA
Lua GA, GT, AT, GGT
Cao luong AG, AC, AAC, AAG
P#u nanh AT, ATT, TAT, CT, TA, AAT, TAA
Hudng dudng CA
Ca chua GT, GA, ATT, GATA
Cay nhiét déi. AC A
Lia mi AA, CAG, GA, GT, CT
Khoai so CT, AT, (TA)CA)

4.3.6. AFLP marker

" AFLP 1a chit viét tit cha Amplified Restriction Fragment Length Polymorphism. N¢
dugc ap dung cho k¥ thujt DNA fingerprinting dd tim kiém tinh chit da hinh cta DNA
gitta cac méu xét nghiém khac nhau.. Nhing san phdm fingerprint nay c6 thé duge xem
nhit mot céng cu nhim xédc dinh sy phan lap chia mot miu DNA déc bigt nao dé. Nhiing
fingerprint ciing duge dung lam nguén cung cép cac marker di truyén, hinh thanh ban d¢
lien két gen.

Ky thuit DNA fingerprinting di va dang duge phat trién kha thanh cﬁng' véi ha
hudng chién lugc nghién cifu nhu sau :

« Fringerprinting trén co sd lai, ¢d tinh chét kinh dién : bao gdm k¥ thuat cit DN
bing restriction endonuclease Wong ung, k¥ thuat dién di, RFLP dude phat hig
bdi k¥ thuat lai vi probe théng qua xét nghiém Southem.

« Fingerprinting trén co s6 PCR: bao gdm k§ thut khuéch dai DNA in vitro bn
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primer dic biét hay primer ngdu nhién, ky thuit polymerase trong mdy
thermocycler. $in phdm PCR dugc phan biét nhd dién di trén gel, ditge phat hién
nhé phuong phap nhuém hojc phudng phap danh ddu primer. Ky thuit d dudc
stt dung theo chién luge nay 1a RAPD, DAF, AP-PCR (bang 4-1).

K¥ thuit AFLP 13 k¥ thust DNA fingerprinting, két hdp ¢4 hai chién ludge nay. N
dua trén co sd khuéch dai cé chon loc (selective amplification) mét subset cac doan DNA
da bi cit, st dung trong PCR. Miu DNA dugc tiéu hda vdi restriction endonuclease, va
adapters ctia diy ddi duge gin vao ddu ddy DNA d phat sinh ra day don template (mang
ma ngude vdi diy gbe), sau dé cho khuéch dai nhd k§ thuat PCR.. Chudi mi ciia nhiing
adapter va vi trf tudng Ung ctia né trén ddy DNA hoat d6ng nhu mét primer & ving gn vao
nhau, d€ lién tyc khuéch dai cac doan DNA. Nhiing nucleotide c6 tinh chon loc phat trién
thanh nhing restriction fragment, digc b3 sung thém vac ddu 3’ ctia PCR primer (hinh 4-11).
Do do chi ¢6 nhiing subset cla cdc doan DNA ndy mdi duge ghi nhgn. Chi cé nhiing
restriction fragments ma nucleotide ciia ndé dinh vi xung quanh restriction site che khuit
cac nucleotide cé tinh chon loc, mdi c6 thé duge khuéch dai. Subset clia nhiing doan DNA
dugc khuéch dai s& dem phan tich théng qua dién d1 trén polyacrylamide gel dé cé san
phim fingerprint.

Ngudi ta so sdnh cdc DNA fingerprint niy bing cich quan sit cdc bing cé tinh da
hinh hay khong da hinh. Tinh chit da hinh duge phat hién trén DNA fingerprint nhu vay ¢
thé cho biét sy thay d8i cla chudi m3 DNA bao gdm dot bién, hofic tao ra mét restriction
site mdi, hodc 13p doan, dio doan, thiéu doan gilfa hai restriction site. Nghién ctfu tinh da
hinh cda DNA nhd AFLP 14 mé hinh miu trong nghién cifu di truyén Mendel, do d6, né co
th€ dugc dung cho viée phan 1ap marker phén o, xay ding ban d6 gen (hinh 4-11).

St dung hai restriction endonuclease : EcoRI va Msel.

EcoRI ¢6 vi tri xdc dinh la 6 bp, va Msel. Cé vi tri xac dinh 12 4 bp. Khi st dung
ching chung véi nhau, nhiing enzyme nay s€ tao ra nhiing doan DNA rét ngén, ching sé
duge khuéeh dai khd t6t, va dat dudc kich thude t8i hio (<1 kb) chay dién di trén
polyacrylamide gel. Do viéc thiét ké primer va ky thust khuéch dai, ngudi ta thudng ding
phéi hop EcoRI- Msel hon 13 phéi hop EcoRI-EcoR1 holic Msel-Msel.

Thanh cong cia ky thust AFLP tiry thude vao phan ung ciia enzyme tiéu héa cé tron
ven hay khong? Do do, ching ta phai thin trong trong viéc phén lap DNA c6 chét lugng
cao, khéng 1am tap nuclease hoic dc ché né.

S6 lugng C va G trong cac nucleotide c6 tinh chon loc s& rdt quan trong quyét dinh
s fragments dugc khuéch dai. Thong thudng, cing nhiéu C va G ¢ trong primer, thi cac
DNA fragments duge khuéch dai cang it. Tudng tu nhu vay, néu kich thudc genome cang
nhé, s fragments duge khuéch dai s& cang it, va fingerprint cang don gi4n hon rit nhidu,
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Hinh 4.11 @ Ap dung AFLP trong kp thudt fingerprinting dé nghién citu DNA ciia
Arabidopsis. Trong panel A, ngudi ta si dung EcoRI primer [E-TR] theo sau do
16 Msel primer - M-CAA [c6t 1], M-CAC [cgt 2], M-CAT [c6t 3], M-CTC [cd!
6], M-CTG [cot 7]. va M-CTT [cdt 8]. Trong panel B, ngidi ta sif dung Msel
primer [M-CAG], theo sau la EcoRl primer : E-AA [c6t 1], E-AC [c6t 2], E-AT
[cgt 4], E-TA [c6t 5], E-TC [cpt 6], E-TG [c0t 7], E-TT [c6t 8]
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Béng 4.7 : Chudi ma cia adapter va primer dugc ding trong phin tich AFLP .

Adapter

Oligonucleotide sequence

Pstl adapter sequence 1 (96)
Pstl adapter sequence 2 97)
Msel adapter sequence 1 (A18}
Msel adapter sequence 1 (A19)
Primers / preamplification:
Pstl primer (96)

Msel primer (H18)

Primers / khuéch dai chgn' loc:

Psil primer {90)
Pstl primer (91)
Pstl primer (98)
P;TI primer (99)

Msel primer (F10)
Msel primer (F38)
Msel primer (F39)
Msel primer (F41)
Msel primer (G08)
Msel primer (G23)
Msel primer (G24)
Msel primer (G25)
Msel primer (G26)
Msel primer (G27)

5' CTCGTAGACTGCGTACACATGCA-3
3' CATCTGACGCATGT-S'

5' GACGATGAGTCCTGAG-3

3' TACTCAGGACTGAT-S'

AETGCGTACATGCA-3
5 GACGATGAGTCCTGAG-

5' GACTGCGTACATGCACCA-3'
5' GACGTCGTACATGCAGTT-3
5 GACGTCGTACATGCAGAC-3'
5 GACGTCGTACATGCATGG-3'

5 GATGAGTCCTGAGTAACAC-3
5' GATGAGTCCTGAGTAAACC-3'
5' GATGAGTCCTGAGTAACCA-3'
5 GATGAGTCCTGAGTAACAA-Y
5 GATGAGTCCTGAGTAAACG-3'
5' GATGAGTCCTGAGTAACAG-3'
5' GATGAGTCCTGAGTAACAT-3'
5' GATGAGTCCTGAGTAACGA-3'
5' GATGAGTCCTGAGTAACGT-3'
5' GATGAGTCCTGAGTAACCT-3¥

Protocol diu tién cho kj thuit AFLP do Zabeau va

quan trong cua viéc 1lam thudn khiét h
thiét k& primer mot céch than trong. Ngay nay no

céng dung nhu sau :

ai enzyme sd dung,

Vos (1993) nhin manh dén sy
san d6 1a chudn bi adapter va

d3 dugc cAi tién kha nhidu véi nhing
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Cong cu c6 hiéu qué phat hién tinh chit da hinh
Xay dung ban dé di truyén cd m4t d6 cao cla genome

Xay dung bin dd DNA marker c¢6 hiéu qua nhét so vdi nhiing marker khéc (Vos
va ctv, 1995)

Khim pha ra nhiing clone cia genome, thi dy YAC

Fingerprinting céac doan DNA d3 dugc cloned nhu cosmid, P1, BAC, YAC (Vos
vactv. 1995).
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Chitong V-

PHUGNG PHAP TiNH GIA TRI LIEN KET GEN

5.1. KHOANG CACH GIUA HAI GEN

Gia st hai loci A va B c6 nhiing alen A, a va B, b theo thf ty, dinh vi trén cing mét
nhanh ca nhiém thé. Recombination fraction cAB giifa chiing 13 xdc sut ma giao tf dugc
truyén di clia mét cé th€ ndo dd cé tinh cht recombinant (ti t6 hgp). Trong trudng hop
khéng ¢6 anh hudng xdo tron ndo khi phén ly, AB / ab (nhin giao tif AB va ab) dudc xem

nhu chuyén di bén dang giao tf nhu sau : )
' 1-cAB . cAB,, cAB _ 1-cAB

AB+ Ab+ aB + ab
2 2 a 2

Recombination fraction dudc xem nhut nim trong quing [ 0, 1/2 ], déi khi né duge
" chuyén thanh thong sé lién két (linkage parameter), ky higu

AB=1-2cAB

Goi khodng céch vat Iy 1a d,, gifta hai ving bt ky nao cta nhim thé, tinh bing kb,
hojc bp. Ban db gen trén ¢o sé khodng cach vat Iy nhu viy co thé dugc hinh thanh theo
phuong phép ¢6 tén goi la “radiation hybrid mapping", trong d6 céc déng € bao lai ¢6 chiia
mot doan nhim thé, duge sin xudt bdi radiation breakage (diit khic do biic xa), nhilng
dong nay dugc thanh loc d€ tim xem cai ndo 13 hybrid dinh vi trén mét locus da biét trudc.

Khoéng cdch gilta hai gen dugc minh hoa béng thuat ngit genetic map distance x,,
ho#c x. Don vi d€ tinh khodng cach nay la centi Morgan (cM), d6 1a khodng céch trong d6
¢6 mdt quén chéo (crossing over) dugc tim thdy, trén mét giao td, trén mot thé ha.

Recombination fractlon ¢ ¢6 thé dugc tinh theo khodng cach x nhu sau :
cAB=1/2(1- ™)
Ghi chi: cAB blén thién tir 0 dén 0,5 trong khi x tién tdi 0. Viét lai phuong trinh:
x= -1/2 In(1 - 2cAB)

Kosambi (1944) phat trién thém :
‘ 1. (1+2cAB

X=~In| ———

4 |1-2cAB
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5.2. DU'POAN RECOMBINATION
5.2.1.Phuong phap hdi giao

Tit hai dong ddng hop ti AABB va aabb,.con lai F1 hoin toan di hgp AB/ab, va héi
giao AB/ab x aabb s& cho ra bén nhém con lai

Bdng 5.1 : Phin bd con lai théng qua hdi giao

Con lai
Kiéu gen AB/ab Ab/ab aB/ab ab/ab Total
Kidu hinh AB Ab  aB ab n
Thuc té a b c d n
Ly thuyét n/4 n/4 n/4 n/4 n

G locus A, c6 a+b c4 th€ nhan alen A va c+d cd thé nhﬁn alen a, do do phép thi chi
binh phuong v 1y thuyét phan ly doc 13p ctia céc alen sé la :

Xa n n n
2 2

» (a+c-b-d)?

iB= n

_ D6i véi nhiing cd th€ nhén alen B, sy phén ly 6 locus A dufge tinh theo a - ¢, trong khi
d6 nhilng ca thé nhén alen b duge tinh bing b - d. Lién két gitfa nhilng loci nay lam cho
nhifng alen khéng duge chuyén di mét cach doc 1ap, do dé sy phan ly § mét locus nay bi
anh hudng bdi alen c6 mit tai locus kia. D8i véi locus A, anh hudng cé thé dinh hugng nhu
sau : .
(a-c)-(b-d)
Do d6 lién két gen dugc tim thy biing céch so sanh gitaa +d vdi b + ¢
Gia tri chi binh phuong :

2 _(a+d-b-c)?
XAB = "

Theo Bailey (1961), trong ba gia tr chi binh phuong, mbi gia tri 6 d6 tf do 1a 1, nhu
vy tng 1a 3 df (d6 ty do) duge 4p dung khi so sénh bén nhém con lai theo miu trén :
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2 _(a—1/4n)? .\ (b-1/4n)2..;.r(c-l-/4n')2 . (d —1/4n)?
T 1/4n 1/4n - 1/4n 1/4n
=X4 +xB +Xan -
Thi du: két qui clia Goodman va ctv (1980) trén enzyrnes Mdh5 cla bip vdi alen
E12, E15, va enzyme Got3 vdi alen U4, U8

E12,U4>< El2,U4
E15,U8 EI12,U4

Test cross °

F12, U4 E12, U8 El12, U4 EIlS5 U8
E12,U4 E12,U4 E12,U4 E12,U4

Conlaiséla:

Gia tri thuc t& ghi nhan dugc :
53 13 9 55 (total 130)
Gia tri ly thuyét s€ 14 : '
130/4 130/4 130/4 130/4

32,5 32,5 32,5 32,5
Phép thii chi binh phudng :
5 (66 — 64)%
Mdhs)=——"7_=0.03
x~( ) 30
2
2 (62 — 68)
Got3)=+——2.=0.28
X~ (Got3) 130
3
v2(Mdhs, Got3)=-(-!—q-§1——22-)-—=56.89
2 2 2 2
2 220574195 3;523.5 +2252 _ o0

_ Ca hai loci phén ly mdt cach binh thudng, nhung cé hlén tUOng rit manh mé déi vdi
s lién két gifia hai loci nay.

Trong trudng hop nhilng loci khong lién két nhau, ¢6 nghia 14 ¢ = 0,5 thi méi dang
giao i AB, Ab, aB, ab cila mdt di hgp tf AB/ab dudgc dy dodn s& cé tin suit bing nhau.

Trong trudng hop nhiing loci lién két hoan toan, cé nghia 14 ¢ = 0, dy doan bdy gid 13
khéng co recombinant. '

“Khi s6 lugng recombination gia ting, hai gamete AB va ab clia b me, dude du doan
s& gidm tAn sudt, va Ab cling nhu aB s gia ting tAn sut.
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Bang 5.2 Phiéin bé con lai théng qua hdi giao trong trudng hdp loci lién két

Con lai
Kiéu gen AB/ab Ab/ab aB/ab - ab/ab Total
'Kiéu hinh AB Ab ~ aB ° ab n
Thuc té a b ¢ d n
Ly thuyét n/2 (1-cAB) n/2¢cAB n2cAB  n/2 (1-cAB) n

D& voi backcross AB / ab x ab / ab, gid tri ly thuyét phi bao gdm recombinant
fraction cAB (theo bang)

Gi4 tri Likelihood ctia cAB dugc tinh :
L{cAB) o (1 - cAB)"YcAB)™"
Chi sé clia likelihood théng qua hai yéu t6 :

Soap = a+d +b+c
1—-cAB cAB

leaB = = '
cAB(l1-cAB)

b+

n

cAB=—+5 (giatriMLE)

Phuong sai cia MLE

Var(cAB) = cAB(1-cAB)

. Gia tri maximum likelihood phdi bao ham théng sd nay, sao cho ¢ bién thién trong
quing [0, 0,5 ]. Néu i 56 (b -+ c) /n 16n hon 0,5 thi MLE dugc din gidi nhu sau :

c =min[b+c , 0,5]
n

5.2.2. Phuong phap phén tich quin thé F2
Bdng 5.3 : Quin thé F2

Con lai
Kidu gen AB/ab Ab/ab aB/b ab/ab Total
Kiéu hinh AB Ab aB ab n
Thuc té a b ¢ d n
Ly thuyét 9n/16 3n/16 3n/16 n/16 n
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s _(a+b—3/4n)? +(c+d—ll4n)2

XA 3/4n 1/4n
_(a+b-3c—-3d)?
3n
5 (a+c—3b-3d)?
3n
2 _(a+9d-3b-3c)?
AB on

Bdng 5.4 : Phiin bd con lai F2 trong trudng hgp loci lién két vdi nhau

. Con lai
Kifugen AB/ab Ab/ab aB/b ab/ab Total
Kiéu hinh AB ~Ab aB ab n
Thyc té a b ¢ d “n
Ly thuyét n/4(2+9) n/4(1-0) n/4(1-9) n/49 n

Phan ly & méi locus bay gid a3 1, thay vi 1:1 nhy trudng hop hdi giao
D& udc doan recombination fraction cia F2, Mather (1951) st dyng = (1 - cABY dé
dua vao cOng thufc likelihood :
L®) o (2+86) (1-08)" ()
n8% —(a~2b-2c-d¥9-2d
(2+0)0(1-6)

1(9) = n(1+20)
20(1-6)(2+0)

S(8)=-

Gid tri MLE theo cAB :
cAB =1 - (§)'"
d 2
Var(cAB) = (ﬁ] Var(6)

_(1-8)(2+6)
~ 2n(1+26)

Phuong phap Moments estimator ciia Ficher va Balmakund (1928), Immer (1930) s&
dung K = ad/be :
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g(a)e(d) _ 8(2+96)
e(b)e(c)  (1-6)?

cho thiy 6 cé thé tim
(K-1)6*-2(K+1)6+K=0

Immer (1930) cho 6 mét giatri K=ad /bc
Vi estimator 1a phuong trinh c6 tinh chét ddng hop td, nén ngudi ta co thé tinh
phuong sai :

Var(K)=(dT/da)> (2 +0)+ @T/3b)2 (1-8)+ (aT/ac)2(1 -~ 9)+(3T/’8d)29~(8T/an)2

_28(2+6)(1+26)
n(1-06)°
Tuy nhién,
Var(K) = (dK / d 8)* Var(6)
va dK/d0=2(1+20)(1-8)3
Do dd:

Var(8) =26 (1 - 8) (2 + 8)/n (1 +26)
Bay gid, két qué duge ghi nhin giéng nhu MLE cilia 0. Kham pha nay khong co 1gi

I}

ich gi, trong d6, MLE dugc biét 13 nhiing estimator ¢ higu qua nhét, c6 nghia 1a nd co
phuong sai nhé nhit. RAt hiém 6 mot estimator nao khéc véi mifc dd higu qua nhu vay.

Goi cABm va cABfla nhiing recombination fraction cua bd va me, theo thii 1y :

8= (1 - cABm) (1 - cABf)
5,2.3. LOD scores

Haldane va Smith (1947) d& xuét phuong phap ¢ thudt ngi 13 "maximize the
likelihood” L(c) d€ tinh recombination fraction. Pé ching minh hai loci co lién két voi
nhau hay khong, ngudi ta so sanh gid tri likelihood cia ¢ value nao do, co likelihood cua
¢ = 0,5 (loci khong lién k&t). Logarithm thdp phén clia t sé nay duge goi la LOD score
(log - odds) Z(c) :

Z(c)= log[ leg’;)]

128



5.3. THUC HANH

1.

pé udc doan recombination fraction giﬂa nhiing nhom esterase loci trong cly
barley (lda mach), ngudi ta dung cac c3p lai gita nhiing dong cén g1ao Con lai
~ F1 dude lai d€ sin xudt ra thé hé F2 (intercross generation). Nhiing t6 hap lai nay
chiia dyng cac alen thubc nhidu loci khic nhau. D48 véi loci A va B, ngudi ta
dung 3 t8 hop lai, va con lai F2 dugc quan sat & family s6 1, s6 2 va sb 6, theo thy -
ty. Dung tat cA sé litu dé udc doan recombination fraction gida loci A va B.
Ching ta hay tim likelihood la két qua clia tit c nhiing likelihood ciia 9 family.

i Family
- B6 me F1 Con lai
1 2 3 4 5 6
AA.BB, AABB, AABB, 12
A A B,B, AABB, 15
' AABB, 35
AABB,  AABB; AABB, 16 46
A A;B B, AABB;, 33 32
AA;BB, 44 105
AABB; 3 0
AABB, 2 0
AAB.B, 2 0
A,A.BB, AABB, AABB, 71 90 .92 g1 80 95
A;A BB, AABB, 69 99 108 60 57 80
AABB, 138 158 164 142 118 137
AABB; 1 0 0 0 0 0
AABB, 1 0 0 0 0 0
AABB, 1 0 0 0 0 0
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Theo dy dodn, khi mifc d9 recombination kha nhd, thi cdc di hgp tif dugc hinh thanh

hoan toan ti giao ttf cda bd me. Co 3 nhém F2 : 1136 ddng hop it duge hinh thanh tf sy
phéi hop cla giao tif b me, 1041 di hop tlf duge hinh thanh ti sy phdi hop cla giao t b
me va 10 dugc hinh thanh tit mét bd (me) vdi mot giao tif ¢ tinh chét recombinant.

130

Likelihood ddi vdi recombination fraction ¢ sé 14 : -
1041

o] 5] AT

In L(c) = constant + 4364 In(1-¢) + 10 In{c)
ol(c) _ 4364 + 10

oc l-¢ ¢
Nhu vay: c= 10/4374 =0,0023
Ghi chu :

di hop tlf = 35+44+105+138+158+164+142+118+137 = 1041

dbng hgp tf =
12+15+16+46+33+32+71+90+92+81+80+95+69+99+108+60+57+80 = 1136

mot bd(me) va mot giao t recombinant = 3+2+2+1+1+1 = 10

4374 = (1136 x 2) + (1041 x 2) + (10 x 2)

Nhu vy A,z =1 - 2cAB (linkage parameter)
=1-(2x0,0023) =0,9954

2. Hai dong b6 me cén giao cd kidu gen AABB v aabb véi A tréi so véi a, va B troi

so vdi b. Quén thé F2 ¢6 x, y,z, wlashca thé ¢6 kifu hinh cla AB, Ab, aB, ab.
Tric nghiém lién két gen gitia loci A va B khi x=30, y=15, z=14, w=1. Diéu gi s&
xay ra néu x=30, y=17, z=13, w=0 ?
Con lai F1 s 1a di hgp tt AB / ab
I-¢ 1-¢

—AB+£Ab+£aB+—ab
2 2 2 2

Goi X, v, z, va w 12 kidu hinh cla AB, Ab, aB, ab

X+ytz+w=n

3-cAB+c2AB| [cAB2-cABT** [(-camy?]"
L(cAB) o, - [_4_] [T] |

Nén nhd ring, cAB=0khiy=2z >0



Ki€u hinh va kiéu gen 6 F2

Kiuhinh  Kifu gen ' Tén sufit
AB AABB | [(1 - cABY2Y
AABb 2[(1 - cAB)2] [cAB/2]
AaBB 2[(1-cAB)/2][cAB/2]
AaBb 2[(1-cAB)2J* + 2[cAB/2)Y
AAbb [(cAB/2)]2
Aabb 2[(1-cAB/2] [cAB/2]
Ab aaBB [(cAB/2)Y
aaBb 2(1 - cAB)2] [cAB/2]
©ab aabb [(1-cAB)2J

Derivative thit nhat cua likelihood 14

3InL(cAB) _ —2x(1-cAB) Ay +z)(1-cAB) —2W
dcAB 3-2cAB+c2AB cAB(2-cAB) 1-cAB

~ Gia trj udc doan maximum likelihood ctia cAB trong quing (0, 0.5) 1a L(cAB)

Derivative thu nht s& trd thanh zero néu cAB bién thién rat chit trong quéng gida 0
va 0,5

Ta c6 6 = c’AB. Cho nén,. likelihood s€ 1a:
L@®) o (2+6)(1- oy™ 9"
Derivative thi nhét clia log-likelihood 1a zero khi:
nd? - (x-2y-2z-w)-2w=0
cAB = (&)
Khi x = 30, y=15, z=14, w=1, gia trj quadratic cua la
600*+296-2=0
Giai phuong trinh
§=006121 via CcAB=02474
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Trc nghiém chi binh phuong
= (x-3y-3z+ 9wy / In= 4,27

Gié tri ndy c6 ¥ nghia, cho théy it tai t8 hop hon cAB = 0,5. G day, lién két gen d
duge ching minh

Néu w = 0, chiing ta s¢ khéng thiy thé 13n kép xuét hién, gia tri derivative sé 12

dlnL(cAB) - —2(1- cAB) X n-x ]

dcAB 3_2cAB+c2AB CAB(2-CAB)
Néu x < 2n/3, gid tri ndy khong thé biing zero, derivative s€ dudng, va maximum
likelihood cia cAB 1a 0,5. :
Néu x = 2n / 3, thi derivative =0, khi cAB=0,5
Tréc nghiém chi binh phuong )

xr= (x-3y-3z+9w) / In= 6,67

Két qui cd y nghia, cho thAy nhidu tai t8 hgp hon cAB = 0,5. G day lien két gen
khong duge ching minh.

3. Kiéu gen ctia locus gy bénh DD, DN, va NN 6 xdc sult £p, o VA fy d6i véi
kidy hinh xuét hién bénh. Tim xdc sudt cla bd me c6 MM, marker genotype
ochuyén qua M,D hay M,N. Xac sudt dé M,M, parent chuyén M, vao con lai bi
bénh ? |

Trong tric nghiém nay :

Pr(T:Ml,NT:Mz\T.:D) = m(l-m)+(1-c-m)D/p
Tuong 14 :

Pr(T:Ml,NT:Mz\T:N) =m(l-m)+(l ~¢-m)D/(1-p)

Néu Pr(T : M,, NT : M,) 12 xdc sufit dé M,M, father chuyén M, v&o con lai bi bénh
(child affected)

Pr(T: My, NT: M, child affected)
Pr (child affected)

_Pr(T:M;,NT: M, \T:D)[fppp> + fonp( = P)]
fopp? + fponp(1—p) + NN (1-p)°
L Pr(T:M,,NT ‘M) \T: N)[fpn (1 - p) + Famp = P)°]
fopp2 + fonp(l - p) + fan (1 = p)°

Pr(T:Ml,NT:M2)=
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Néu con lai 13 DN, mot parent chuyén M,D va mét parent chuyén M;N

4. Cé hai dong hoan todn can giao P1 va P2 dudec xem xét dbi véi nhitng alen ludn
phién nhau tai 3 marker loci, Con lai F1 dudc hdi giao v6i P1 cac genotype clia
5-locus marker trong 100 member clia quin thé héi giao dugc ghi nhén theo bang
sau (1 cé nghia 1a P1 genotype, 2 ¢6 nghia 1a F1 genotype). Vi tri theo thii g cla
nhitng marker khong dudc biét, Hay thiét 13p ban db di truyén cla nhiing marker
nay.

Recombination fraction dudc dyf doan cho tifng cdp loci 1a ti s6 cia time 12 hodc 21

1 2 3 4 5
1 - 27 .70 61 .81
2 27 - 57 78 .60
3 70 57 - 43 2
4 61 78 43 - . 42
5 81 .60 23 42 -

Gi4 tri sar cho tit ¢& 51 /2 =60 phén ti duge trinh by theo bang dudi day. Gia tri
cho thdy thit hang co sar nhé nhét 13 12354,

Th tu sar Thi td sar

1 2 3 4 5 169 2 3 1 4 5 2.30
1 2 3 s 4 149 2 3 1 5 4 2.50
2 4 3 5 1.71 2 3 4 1 5 2.42
12 4 5 3 170 2 3 5 1 4 2.22
) 5 3 4 1.53 2 4 1 3 5 232
1 2 5 4 3 172 2 4 i 5 3 2.43
1 3 2 4 5 247 2 4 3 1 5 2.72
1 3 2 5. 4 229 2 4 5 1 3 2.71
1 3 4 2 5 2.51 2 5 ] 3 4 2.54
1 3 4 5 2 2.15 2 5 1 4 3 2.45
13 5 2 4 231 2 5 3 1 4 2.14
13 5 4 2 2.13 2 5 4 1 3 233
1 4 2 3 5 2.19 3 1 2 4 5 2.17
1 4 2 5 3 222 3 1 2 5 4 1.99
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Thy ty sar  Thuty ' sar

1 4 3 2 5 221 3 1 4 2 5 2.69
1 4 3 5 2 1.87 3 1 5 2 4 2.89
1 4 5 2 3 2.20 3 2 1 4 5 1.87
1 4 5 3 2 1.83 3 2 1 5 4 207
1 5 2 3 4 2.41 3 2 4 1 5 2.77
1 5 2 4 3 2.62 3 2 5 1 4 2.59
1S 3 2 4 2.39 3 4 1 2 5 1.91
1 5 3 4 2 225 3 4 2 1 -5 2.29
1S 4 2 3 2.58 3 5 i 2 4 2.09
T s 4 32 223 3 5 2 1 4 1.71
21 3 4 5 182 4 1 2 3 5 1.68
2 1 3 5 4 1.62 4 1 3 2 5 2.48
2 1 4 3 5 154 4 2 1 3 5 1.98
2 1 4 5 3 1.53 4 2 3 1 5 2.86
2 1 5 3. 4 1.74 4 3 1 2 5 2.00
2 1 5 4 3 1.93 4 3 2 1 5 2.08

Lap mot diy s6 chi cdn ¢6 5 s6 hang theo thi tu, nhung mdi day cin 4 decision. Thi
ty ndy dugc xép nhu sau, va xac dinh dap sé 1a 12354

Bit diu 1st 2nd 3rd 4th sar
1 12 412 4123 54123 1.87
2 12 123 1235 12354 1.49
3 23 235 2354 23541 1.83
4 45 - 453 1453 14532 2.20
5 35 354 2354 12354 1.49

Hién nay, nguoi ta da thiét 1ap phin mém trén computer dé tinh toan khoang cach di
truyén, v& ban dd lién két gen va marker. Chydng trinh ¢6 tén 13 MAP MARKER thudng
dugc cai dit trong Macintoh.

135



TAI LIEU THAM KHAO

5. Fisher RA, B Balmakund. 1928. The estimation of linkage from the offspring of selfed
heterozygotes. J. Genet. 20:79-92

6. Haldane JBS, CBA Smith. 1947. A new estimate of the linkage between the genes for
colour-blindness and haemophilia in man. Eugen 14: 10-31 '

7. Immer FR. 1930. Gormulae and tables for calculating linkage intensities. Genetics 15
81-98

g Kosambi DD. 1944. The estimation of map distances from recombination values. Ann.
Eugen. 12:172-175

9. Mather K. 1951 The measurement of linkage in heridity. Second Edition. Methuen,
‘ London. ’

1 10. Weir BS. 1996. Genetic Data Analysis 1]. Sinauer Associates, Inc.. USA.445p.

136



Chuong VI
KY THUAT NHAN BAN VO TiNH
(CLONING)

6.1. PHUONG PHAP CLONING

Bét cif ot qui trinh cloning nao cling phai c6 bén phén cin ban nhu sau: (i) phuong
phap tao ra cac doan DNA, (i) phén dng két ndi DNA va vecto d€ tao ra recombinant
DNA, (iii) phuong tién du nhap recombinant nhin tao ndy vao té bao chi, & d6 n6 c6 thé ty
tai ban duoc, (iv) phuong phap chon loc hodc thanh loc dong vo tinh nao dé cla té bao
nhan, & bao nay tao ra duge thé recombinant nay. Trong cac phén trudc, chung ta da dé

rl
El

cap dén qui trinh phan cat, icét néi nhd enzyme, dic tinh cla thé phage va vecto plasmid
wéi cic yéu to kiém soat su chon lya, gita nhilng phudng phap At va két nbi khdc nhau, va
whiing vecto phan ti khac nhau. Sy lya chon ndy tiy thudc vao loai hinh ndo cua clone ma
ta mong mudn, thi du nhu cDNA hodc clone ciia genomic DNA.

6.2. KHO LUU TRU DNA CUA GENOME (LIBRARY)

Cé hai nhém kho luu trd (library): luu ol DNA clia genome va luu trit cDNA
(complementary DNA). Trong myc 6.2 ndy, ching ta chi dé cip dér_l kho Iuu trit DNA cia
genome, vai tr6 coa E. coli déi véi vige xdy dyng library trong vectd, va ky thuit
chromosome walking.

6.2.1. Nguyén tic chung

Thi dy chiing ta muén clone mdt gen don ndo d¢ clia genome con ngudi, chiing ta cé
thé cho phén ing tidu héa toan bd DNA vdi mot restriction endonuclease nhy EcoR1 ching
_han. Sau d6 ching ta gén cac doan DNA nay vao mft vectd thuc khudn thé A thich hgp.
Tiép theo dd, chung ta ¢6 ghng phan 13p clone ma chiing ta mong mudn. Caun héi dit ra la:
c6 bao nhiéu recombinant ma chung ta phai thanh loc dé phan 13p ra céi ding nhat ? Gia su
EcoRl phan cit ra mot s doan DNA c6 d6 dai trung binh 4 kb, va genome don bbi cua
ngudi c6 2,8 x 10° kb, nhu vay chiing ta c6 thé quan sat 7 x 10° cac recombinant c6 tinh
doc 1ap (Old va Primose 1995). Nhiing recombinant nay phdi dugc xif 1y va thanh loc dé cé
mot co hdl 16t nhét, chifa doan ma di truyén ma ta mong muén. Néi cach khac, chung ta
phai thu nhén mét s6 lugng 1n céc recombinant, 1a mdt bo suu tap ddy di cla tit ca céac
DNA sequence trong genome con ngudi. Mot b suu tap nhu vay dé ut d6 chung ta c6 thé
rut ra mot clone ma chung ta mong mudn, dugc goi la "gene Bbrary” (kho luu trit gen) hay
ngin hang gen. -
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Vén dé ndy sinh trong k¥ thuat nay 13 gen mong muén c6 th€ bi cit mit mét hodc
nhidu An bdi EcoRL, cho dén ndi né khéng dudc nhan nhu 13 mot doan phén i don. Nhit
I3 trong trudng hop gen c6 kich thude qué 16n. N6 ¢ thé hi vong duge nhan biét qua cic
ving ké cin cda gen (flanking), hodic vung ké cin cia toan by nhom gen (gene cluster).
Fragment ¢6 d¢ dai khoang 4 kb khong duge xem la ngin, Vin dé& ndy cé thé duge khic
phuc bing cich cloning nhilng DNA fragment c6 tinh chit ngiu nhién, co kich thude -
~ khoang 20 kb. Vi DNA 1a nhﬁng doan ngiu nhién, cho nén chung ta s€ khong cé mét sy
loai bd ra c6 tinh chét he théng cla bit ct mot chubi ma nao. Hon nia, nhilng clone nay sé
che 14p (overlap) 1&n nhiing clone khéc, tao ra co héi dé walking (thudt ngif nay c6 nghia la
di chuyén theo kiu do ddm) tit mét clone nay sang mét clone khdc ké cén. Kich thudc cla
mdi DNA dugc clone héa cang 1dn, thi clone dugc yéu cdu cang it, trong mdt library hoan
chinh, hay gin nhu hoan chinh. Cau héi dit ra la: ngudi ta cin phai ¢ bao nhiéu clone?
Goi n 1a kich thudce clia genome ¢6 lién quan dén doan phin t don sé clone hda. 0 genome
ngudi cé 2,8 x 10° kb, va kich thudc clia doan cn clone héa 1a 20kb, thi n = 1,4 x 10°. Sé
recombinant ¢é tinh d6c 14p cin c6 trong kho Iuu trﬁ‘ phdi 16n hon n, bdi vi bién thién cla
mau s& 1am cho viéc gén vao cc chudi ma rit nhidu 14n, va viée loai ra chuBi mé khac
_ trong kho luu tril ctia n recombinant ciing nhiéu 1in. Clarke va Carbon (1976) da dé xuit
' mbt cong thic cé lién quan dén xdc sufit P cda bt cif mot chudi md DNA nao trong mdt
kho Iuu trif ngfu nhién cda N recombinant cé tinh doc 13p nhu sau :

_ In(1-P)
In(l—1/n)
' Do d6, 8¢ co xac suit 95% (P=0,95) ghi nhin sequence dic bi§t mong muén trong
kho Iuu trid DNA clia ngudi, véi kich thudc doan phin t 12 20 kb, thi s6 Ns€la:
' In(1 - 0,95)
In(1-1/[1,4x10°])
N=4,.2x10°

N=

Ghi chii - §é recombinant cin c¢6 cao hdn & mic xdc suft 99% s& 1a N =6,5 x 10°,

Ngudsi ta c6 nhidu phuong phap d€ sin xult ra cac doan phan tit ¢6 tinh chét ngdu nhién,
Thi du cho phan ct ngfu nhién biing cich tao dit giy DNA bing co hoc (mechanical
shearing), nhung cach thong dung nhét 13 sif dung restriction endonuclease (Maniastis va ctv.
1978). DNA cAn nghién ciu dude tiéu héa bdi sy tron lai hai "enzyme phan cit han ché".
Nhiing enzyme nay ¢6 vi tri xic nhin ciia né thufc dang tetranucleotide. Do d6, né co mit
thudng xuyén trong DNA nay va trong su tiéu héa kép co tinh gidi han (limit double-digest).
Didu nay lam cho tién trinh sin xudt ra cac sin phdm nhé hon 1 kb. Phén ting restriction nay
chi dugc thyc hién dé kéo dai c6 tinh giai doan ndo do6, sao cho viéc tip hop cic fragments
tudng déi 16n, bién thién khoang 10-30 kb. Dy 12 m6t set rdt ¢6 tinh nglu nhién va c6 higu-qua
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clia nhilng doan cd tinh chdng 14p 1én nhau. N6 ciing co thé dudc phan biét nhd ly t&m trong
mét gradient clia duong sucrose, hay dién di trén gel. Tir d6, chung ta ©6 thé tim thiy mot quin
thé ngu nhién clia cac doan phan i cd kich thude khoéng 20 kb, thich nghi cho viéc gén vao
vecto thuc khudn thé lambda. Theo phuong phap clia Maniatis, viéc st dung hai restriction
endonuclease khac nhau, c6 vi tri x4c nhén thude dang khong tuong hop nhau, Haelll vi. Alul,
s& cho ra cac doan gin nhu ngdu nhién (khong hoan toan). Nhilng enzyme nay déu cho ra cac
_ blunt end (xem chuong II), va phudng phap tao clone nhu vy s& cAn thém céc linker (linker 12
phan t DNA nhén tao duge gin vao DNA myc tiéu, dé c6 mot chubi ma xac dinh chuyén biét
cho mot enzyme phan cht han ché nio d6). Mgt cach 1am don gién hon 1a st dung mdt enzyme
nhut Sa3AL N6 s& tao ra mot sy tiéu hoa timg phén, it ¢ tinh chit ngiu nhién hon phudng
phap diing mét cip enzyme néi trén. Tuy nhién, c6 mot thuan 1gi 16n Ta cac doan phan & clia
Sau3Al rit sin sing gin vao vectd thyc khudn thé lambda, thi dy nhu AEMBL3, ma trudc do
né di dugc tiéu héa bdi BamHI (binh 6-1 ): Béi vi Sau3Al va BamHl déu tao ra ddu day theo
kidu sticky (cohesive), Phudng phap tiu héa tiing phin nhu vy, trong nhiing recombinant ctia
thuc khudn thé lambda, da dugc dng dung rong rai, nh¥m hinh thanh kho luu trli DNA cha
genome.

Cosmid clng c6 th€ duge chon d€ thay thé vecto A thuc khudn thé. Cosmid ¢6 hidu
qué cao va kha ning t6t hon vectd A thuc khugdn thé (Olr.i va Primrose 1995). Tuy nhién,
trong thyc té, ngudi ta thiy ring thanh loc kho luu tri nhing recombinant ctia A thuc khudn
thé bing phudng phap plaque hybridization (lai dinh dAu) cho két qud rd rang hon thanh
loc library cha vi khudn c6 chifa cosmid recombinant bing phuong phap lai khudn lac

(colony hybridization). Déi véi thyc khudn thé, nhitng quén thé DNA recombinant dau tign

" déng kin trong host clia nd. Ngudi ta c6 thé thanh loc ngay trong giai doan nay. Nhiing

plates c6 chifa cac recombinant dugc dénh déu c6 th€ duge ria va cho mot kho luu trif ¢o

tinh khuéch dai ciia recombinant phage. Kho hiu trif nay dugc bio quén, nhd phage ¢6 chu

ky séng dai. D6i vdi khudn lac cia vi Kkhudn cé chia cosmid ciing c6 thé dugc ton trif trong

kho Iuu trit dang khuéch dai (amplified) (Hanahan vi Meselson 1980), nhung quén thé vi
khudn khong thé dugc tdn trif nhut quén thé phage. :

Trong khi st dung cac kho Iuu trif ¢6 tinh khuéch dai, ching ta cin chd y mdt hién
tugng duge goi 1a "distortion” (sy m& xofn). Khong phai tit ci cac recombinant trong quén
thé ddu dugc phat rién t6t nhu nhau, nghia 1a ¢6 sy bién thién v& kich thudc DNA, vé
chudi m3. Didu niy gly 4nh hudng manh mé dén kha ning tu tai ban cda recombinant
phage, plasmid hay cosmid. Khi mqt kho luu trit ndo dé dang trong tinh trang giai doan
khuéch dai, thi nhilng recombinant cé thd s& gia ting, hojc gidm thn suit cia nd, hodc
khong ting khong gidm. Viéc tao ra céc vectd mdi va xay dung phuong phap cai tién trong
cloning d3 1am cho céng tic 1ap kho luu trit ngay cang don gidn hon, xac sudt rii ro it hon
rit nhidu, nhu YAC, BAC, P1.
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Hink 6.1 Tao ra mgt kio haw trit DNA ciia genome, sit dyng vectd thuc khudn thé A [EMBL3A].

DNA phén ik cao duigc phan cdt bdi Sau3A. Nhilng dogn phan it ey deipe xit I blng
phosphatase dé logi gbc 5'-phosphate ctia né ra ngodi. Vecta duge phan clit bing Bam
HI vé EcoRI trong khw-witc ciia polylinker. Cdc doan phdn tit cifc nho ctia polylinker
gici han bdi BamHVEcoR] dudc logi ra nho phdn iing két tha voi isoprobanol. Nhitng
cdnh tay ciia vectd duge k&t néi vdi doan phdan tf DNA dd dige phdn cdt. Dimg
phosphotase dé ngen ngita cde DNA ciia genome ndi trd lgi vdi nhau, chi cho phép no
néi vdi vecto. Vectd khéng c6 DNA cila genome gt vao (non recombinant) khéng thé
6 Vi cdc doan polylinker déu dugc kiém sodt, chi con nhilng phdn tf recombinant
phage. C6 hai phage [thé dinh ddu] trén P2 lysogen cita sup* E.coli. Chon loc Spi s&
dim béo su héi phc cita phage thidu nhing gen red v gam. Nguoi ta rdt cdn mot ky
chif ciéa sup'. Bdivi trong i du ndy vectd meang thé dpt bién trong gen A va gen B.
Chiing c6 thé dugc dp dung dé chon loc cdc recombinant (Old va Primose 1995).



6.2.2. E. coli 6i véi xy dyng th myc trong vectd thyc khugn the

" Ngudi ta hi vong : kho luu trif DNA clia genome trong truong hop phage A (vecto) sé
chifa ding hiu hét nhiing chudi mi cda genome. Tuy nhién, nguéi ta thiy riing trong thuc
1€, genome cia sinh v4t eukaryotic chua duge tim thdy cac sequence clia né ¢ trong kho
luu trit ndy mét cach phd bién. Ngusi ta con quan st hién tugng mét doan (dut doan) ciing -
¢6 thé xdy ra trong khi cloning phan tf DNA cda lodi déng vat ¢é vi. Chi ¢ mot vai .
truong hgp diit doan nay c6 thé dugc bio v trink khéi, nhg phat trién trén sinh vat chd
(host) cé tinh chit thiéu tai td hop (recombination-deficient) ca E. coli rec A.

Leach va Stahl (1983) di chuing minh ring nhitng sequence c6 tinh 14p lai, ddo (cé
palindrome 16n, nghia 14 d6 dai chudi 5'-3' 16n) s& khong thé dugc clone héa trong phage A,
tnf khi cac dong sinh vt chi dic bist nao dé duge s dung. Wyman va etv. (1985) da phat
trién thém thi nghiém nay bing cich s dung sinh vat chii véi thé dot bién 1a nhilng gen
recB, recC va sbeB, ¢6 chic ning tai t8 hop. Nhiing gen nay phat trién nhiéu recombinants
trong phage A ¢ chia nhiing doan phén tf DNA &ta ngudi, thi sé khong phat trién duge
trén nhiing dong sinh vat chi khéc,

6.2.3. Vecto' la YAC

Trong ky thuat ding YAC lam vectd, ¢ bén loai khdc nhau tiy theo tuong tic gitla
" 1nd va té bao nhan: :

Ylp : viét tit tf chil yeast integrating plasmids
YRp  :viét tit ty chil yeast replicating plasmids
YEp  :viét tit i chil yeast episomal plasmids
YAC  :viét tdt ti chil yeast artificial chromosomes

- Trong d6 nhi€m thé nhan tao bing men dugc xem nhu cg higu qua nhit. Nhiing
plasmids day thing mang céc cfu tric ¢ tinh chic niing tai hai ddu clia nd, duge biét 1a
telomer (Murray va Szostak 1983). N6 chiia dyng mét kidu lién hoan chudi m3 ¢ tinh chit
18p lai, hoat déng nhu mét vé tinh 5-C, (T/A),.:-3' ¢6 trong sinh vét thudc eukaryote bac
thip (Blackburn 1985). Plasmid day thing ¢6 chia gen LEUZ 1a mét marker c6 tinh chon
loc, canh bén 1a CEN3 va ARSI trén doan cuéi ctia T etrahymena tDNA c6 kich thudc 0,7
kb. Marker nay khéng én dinh so véi nhilng plasmid vong c6 kich thude ngin hon 10-16
kb. Nhi€m thé nhan tao c6 thé khéng hitu hiéu trong viéc thé hién protein la trong men, tuy
nhién nd ¢ thé cho phép mét sy khai thic cé tink chdy hé théng trén co s : dic didm
nhi&m thé, chiic ndng cilia men, lodi trong eukaryote. YAC 14 vectd dudc dung trong viéce
thé hién gen, trong kho luu trit cDNA nhidu hon trong kho Iuu trit DNA cda genome.
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6.2.4, Vecto la BAC

Trong chuong III, ching ta da d& cap kha chi tiét v& BAC. Ung dung BAC trong k¥ thuft
cloning mdi dugc phd bién rong rai trong nhiing nim gin day, do nhiing uu diém ctia no.

Cloning trong Bacillus subtilis ma prototype ctia no la Bacilli.

Cloning trong E. coli. )

Cloning trong Streptomycetes va phage vecto clia né da duge thio lugn bdi nhidu
nha nghién ciiu 1am co s6 cho viéc dng dung BAC trong k¥ thuat cloning ( Bailey
va ctv. 1984, Bibb va ctv. 1985, Dhaese va ctv. 1984, Ehrlich va ctv. 1982, Gray
va Chang 1981, William va ctv. 1981, Yansura va Henner 1984).

6.2.5. Chromosome walking

Thuét ngd "walking" doc theo nhiém thé dugc dung d& mé t& mét phuong phéap cho
phép chiing ta phdn Idp cdc chudi ma cila gen cé chifc ndng chita biét vé, nhung vi tri di
truyén ciia nd thi ré. Thudt ngil "chromosome walking” c6 tinh chdt qudc 1€, nén chiing ta
¢6 thé st dyng luén khong nhét thiét dich sang tiéng Viét.

Nguyén tic:

Mt doan phan t duge clone héa phai ¢6 "diém khdi diu” duge x4c dinh dé tién
trinh walking b4t diu. Trong genome ctia ngudi, diém bit dAu cd thé 12 m6t chudbi
ma protein ctia RFLP lién két chit vdi mét locus diéu khi€n mét bénh nao do.
Trong rudi Drosophila, di€m bit ddu cé th€ dugc tim thay vé t& bao hoc, nhd lai
in-situ d6i véi cac nhi€m thé J giai doan polytene.

Mot b6 cac DNA dude clone hda, cé tinh chit ngu nhién trong genome, duge
xac dinh vi tri, va mét bo khic duge chon, ma vi tri ciia né trén nhim thé chua
dugc biét, nhung ngudi ta nghi ring nd ¢o thé & gin nhit ddi vdi vi tri trén ban d6
cac thé dot bién da nghien cifu trude.

Thu muc DNA ctia genome dudc thanh loc 1ai véi nhiing clone duge chon (con
goi 13 vt thé thim do = probe) dé phén 14p cic clone khac ¢ chifa DNA. Ching
phan ung vdi mhau, tao ra hién tuong chéng 1p 1én nhau (overlap). Hinh overlap
c6 thé 6 bén trai hodc & bén phéi.

Hién tugng tif tai ban cdia tién trinh walking nay, xuét hién doc trén nhidm thé.

Thi du : mudn tim mot gen B & cach gen A theo dif dodn théng qua cic xét nghiém
trude day. Gen A di dugc biét va duge xem nhu diém bit biu cho tién trinh walking. Gen
A dugc clone héa c6 tén la clone 1. Sequence ciia clone 1 ¢6 thé duge dung lam probe dé
phan 1ap clone 2, 3, 4. Clone 4 c6 thé dugc dung lam probe dé phén 18p clone 5, va tiép tuc
nhu vay. Walking cho dén khi nao dung gen B (hinh 6-2). Nhilng clone 1, 2, 3, 4, .. 1a
nhiing doan DNA ngu nhién (dai 20 kb), cé sin trong thu muyc.
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Hinh 6.2 : KV thudt chromosome walking. Mot thyc khudn thé lambda recombinant ditge ghi
thiic 1t mot kho luu tril ctia genome thudc nhom eukaryote, co thé dvge sit dung dé
phdn Idp mét recombinant khdc ké cén né trong genome. Recombinant ddu tién
ditpe tao dong phy (subclone) thank mot mdu nhé trong pBR322. Mgt doan phdn
ik DNA 6 tinh chdt subeloned la mot chudi ma don, dogn phdn 1 nay khde voi
thé tham do (probe) ding trong phén Idp "recombinant” ddu tién. Subelone nay
dipc ding dé thanh loc lai kho bitu trit A, nhdm ghi nhan mét recombinant néo do,
chéng Idp lén mot phdn ciia clone A ddy tién va DNA k€ cdn.

Walking ¢6 thd xAy ra theo c& hai hudng doc trén nhidm thé. Trong m6t ban dé o

qui md kh4 16n tao ra nhd walking, né cé thé dugc thanh 18p bing cich hdp lai cac clone co
tinh chit k& can nhau.

Su hién hifu cua nhitng chudi mé cd tinh 14p lai 12 mét kha ning dang ghi nhan. Vi
ching ¢6 thé phén tan rai ric & nhidu vi tri trong genome, 1am dét pha tién trinh c6 tinh
chét thif ty ctia hién tugng walking. Cho nén chét thim dé dugc sd dung qua tiing budc, tif

mét clone ndy sang mot clone khac phdi 1a mét clone ¢6 sequence that déng nhét, hoic 1a
mét subclone cé mét sequence ddng nhit.

Diéu quan trong 12 1am sao theo ddi ghi nhan sy kién walking dang tién gin téi muc
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tiéu mong muén. Trong chuong trinh 4p dung walking trong genome cta ngudi, ngudi ta
da phan 14p gene diéu khién sy héa xo nang, dinh vi trén nhim thé s6 7. Cong trinh dugc
tidu chudn héa nhu gido trinh trong viéc tao ra clone ¢é cinfa gen nay (Rommens va ctv.
1989, Riordan va ctv. 1989, Kerem va ctv. 1989). |

e Phét hién nhiing chudi ma sinh ra do lai chéo trong cdc loai khac. Diéu nay cé
quan hé vdi viéc bdo quén nhiing sequence clia gen trong qud trinh tién hdéa, ma
spacer hién chua dudc bdo quan tét.

e Phan lgp cdc ti€u ddo CpG (CpG islands), chudi ma c6 nhiéu c3p CG

o Xuit hién sy chuyén ma trong mé binh thudng, md nay bi anh hudng do bénh
trang noi trén

s Phan l3p cDNA tuong dng vdi doan phén i trong mé binh thudng nay.
» Xéc dinh viéc mé khung doc ma trong chudi ma nucleotide clia doan phan tl nay.

V& nguyén tic, k¥ thuit chromosome walking rit don gidn, nhung khi "walking” trén
mdt ving rdng Idn, né doi hdi nhiéu ky thuat kém theo. Walking trén khoang cach 16n
thudng két hop vdi k¥ thuat cé thust ngd 12 "chromosome jumping” (nhiy). Jumping sé
khic phuc dugc tinh trang doan phan ti ¢ tinh 13p lai cao, khong thé clone hda, hodc
khéng on dinh (Rommens va ctv. 1989). Chromosome walking trd thanh mét ky thuft
déng vai-tré then chét trong dy 4n phan tich genome con nguoi. No ciling rit quan trong
trong nghién ciu genome rudi Drosophila. M6t trong nhiing tng dung ddu tién cla k¥
thuat nay 14 DNA dudgc clone hda tif loci Ace va rocy va nhém gen Bithorax déng dang
(homeotic) cia rudi D. melanogaster (Bender va ctv, 1983).

6.3. PHAN TiCH CHUOI MA DNA CO PHAN TU' LGN VA CHROMOSOME
 WALKING VOI KHOANG CACH RONG
IK? thuat cloning cg dién kh6ng thé cho phép chiing ta thyc hién walking trén hang
nghin kb. Ngudi ta udc lugng 1000 kb s tudng dng vdi mot khodng cach cho tai t8 hep 1a
1¢M (1% téi t8 hap) & ngudi. Cac vin dé trong phén tich bin d6 va walking, vdi khoang
cach 1dn nhut vay di duge khic phuc nhd nhitng tién bé nhu sau:
e Kham pha ra nhiing restriction endonuclease, két hop phan ung methylase va
endo nuclease, cit DNA & vi tri rit khong binh thuong (infrequent).
o Phat trién dién di trén gel trong xung dién trudng (pulsed-field) va trong déo
trudng (field-inversion), d6i vdi cdc DNA c6 phan t qua Ién.
e Phat trién phtong phap chromosome jumping.
Ngudi ta cé xu thé st dyng YAC lam phuong tién trong trudng hop cloning nhiing
doan phan tf DNA rit 16n nhu vay.

144



6.3.1. Cit DNA & vi tri rdt hiém gip

Nhiing restriction endonuclease thuf)'c type 11 c6 chudi ma ghi nhén thude nhom
octanucleotide dugc th¥ nghigm 48 cit DNA & vi tri khong binh thudng. Thi du nhu
enzyme Nofl (GEGGCCGC), Sfil (GGCCNNNNNGGCC), va Pacl (TTAATTAA).
Nhiing enzyme khac cd chubi ma ghi nhin 16n tudng t, s&€ dugc khdm pha thém trong
tuong lai. Cé nhiing restriction endonuclease vdi chudi m3 xac nhan ngan hon, né thé hién
- tinh chét chudi ma it théng dung (uncommon), tim thdy trong genome ngudi. Thi du nhu
Nrul (TCGCGA) va BssHII (GCGCGC). Nhiing chudi md hoat dong nay ¢o hai CG
dinucleotide. Chinh CG dinucleotide rt hiém thiy trong genome ngudi (ngoai tri tiéu ddo
CpG), va vi tri xung yéu cho nhilng enzyme nay cling rat bit thudng.

Tinh chét dic biét clia vi tri xung yéu (target site) ¢ thé dudc tao ra bing cach phéi
hop su chuyén tinh clia methylase vdi sy chuyén tinh cua restriction endonuclease. Thi du
Dpnl cit DNA tai sequence G-"A-T-C dé t20 ra nhilng diu day flush. Enzyme nay t0 ra
khéng hitu qui, n6 cin phin iing methyl hda cac gbc adenine trong ca hai ddy DNA, dé
phin tng phin cit xdy ra. Vi vy DNA cla dam’ E. coli dudc ¢it bing Dpnl, trong khi
DNA ctia dam ~ mutants khéng cit (McClelland va ctv. 1984). Ngudi ta da phéi hop phan
ting chuyén tinh clia modification methylase M.Taq 1 hodic M.Cla 1 véi Dpnl. Enzyme
M.Taq I methyl hoa c4 hai diy clia chudi ma TCGA, d€ tao ra T-C-G-"A. Tu do, trong
DNA khong c6 phan ting methyl héa 8 vi tri ndy nifa, ma bi phan cht bdi Dpnl, phén ving
x3y ra & chudi ma c6 tinh chit octanucleotide: T-C-G-"A- T-C-G-A. Tudng ty nhu viy,
M.Cla [ methy! hda & ca hai day clia chudi ma A-T-C-G-A-T d€ sin xuét ra chubi ma A-T-
_ C-G-"A-T, i Dpnl phan cit § chudi mé c6 tinh decanucleotide ATCGATCGAT.

6.3.2. Dién di trén gel xung di¢n trudng va diio trudng

" Mét loai hinh mdi vé dién di dugc phat trifn bdi Schwartz va Cantor (1984) a8 xi ly
céc phan ot DNA c6 d6 dai tf 2000 kb trd len. K¥ thult nay sit dung agarose va chit dém
binh thudng nhu k¥ thust cii trong dién di. NG chi cai tién & ché tao xung dién dinh ky, dién
trudng theo hudng tryc giao (orthogonal). Ho ding YAC dé ching minh cho k¥ thuit mdi
ndy. M&i nhifm thé nhén tao 12 mot miu DNA riéng, dugc phén tich Souther. Su khéc bigt
nhau gifia cic bing dugc phat hi¢n theo sy rdi loan dong dién (pertubation) clia hudng chay
DNA trén gel, va tity theo mifc dd kéo dai phan td DNA. Thdi gian bét hoat clia nhiing phan ti
ndy trong dung dich t do c6 chuc ning siéu nhay cam cla trong higng phan ti. Dién di trén
xung dién trudng tnfc giao PFGE (viét tit ni chil pulse-field gel electrophoresis) ngdy cang
duge chi tién nhidu hon dé phuc vy cho nghién ciu genome (Carle va Olson 1984), nhung
khuyét diém cla nd 12 ce miu DNA khéng chay dugc theo dudng thing.

Khé khin nay di duge gidi quyét phin nao nhd phat trién k¥ thuat dién di gel ddo
tnidng FIGE (viét tht tit chil field-inversion gel electrophoresis) (Carle va ctv. 1986). Ky
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thuat nay kha 16t déi v6i mau DNA 16n hon 2000 kb, ma khéng can cbng cu tao trudng tryc
giao. FIGE sit dung may dién di nhy phuong phép i, chi chi tién dien trudng tao xung ca
theo hai hudng két hgp : toi (forward) va ngugc lai (reverse), c6 thdi gian nghi ngin trong
méi pha. Xung lam hinh thanh mot time-ramp (tai khuéch dai c6 tinh thdi gian). DNA sé
chay theo mot dudng thing, va ¢ thé so sanh trén gel, tao rd sy didu tiét v4i nhiing marker,

va sy gidi thich két qua véi phudng phap Southern. N6 don gian hon ky thuat PFGE.

6.3.3. Ky thuét chromosome jumping

K§ thuat ndy dugc mo t4 bdi Collins va Weissman (1984), Poustka va Lehrach
(1986).

N6 tity thudc vao sy tudn hoan clia rit nhidu doan phan tif DNA, sau d6 la cloning
DNA tif vi tri bao pht diém nut (d6éng mé) ctia vong tudn hodn ny, 1am cho cac chudi ma
DNA vén dinh vi & mot khodng cach kh4 xa nhau trong genome, dudc mang vao nim gin

‘ nhau.

Nhiing DNA dude clone héa tai diém mit (closure site) s& hinh thanh mét kho luu tri

, jumping. Kho lyu trii ¢6 tinh chit jumping nhu vy cho phép tién trinh chromosome
" walking trén khoéng céch rét dai duge thic dfy nhanh hon. Hinh 6-3: cho thiy phudng

phap tao ra mét kho Iuu trit jumping st dung Notl Jam men phan cdt genome DNA cla
ngudi. Enzyme nay chi cit DNA cia 1dp dong vat c6 vi. Phuong phép ndy dudc hé trg bdi
phan tich FIGE va Southern blotting cac DNA cta genome da dugc tiéu héa véi Nodl. Tuy
nhién, voi mét tién trinh tiéu héa hoan chinh, ngudi ta phai thu nhan dude mdt cach gian

 tip cac doan phan i Notl chdng l4p 1én nhau, Gidi phép dit ra la si dung cac clone lién

két v6i nhau, ¢ cac doan phin it dugc clone héa theo phudng phap 8 dién, vdi mdt vi tr
phén cét cia Nol & bén trong { Poustka va ctv. 1987). Hinh 6-3 ciing cho thdy hién tugng
tidu hoa ting phdn vdi mét reatriction endonuclease d€ tao ra doan phén ti DNA 16n
(Collins va Weissman 1984). K§ thuat nay con dugc ap dung dé jump 100 kb trong locus

gen didu khién u xo & nang (Collins va ctv. 1987) va jump 200 kb trong vung gen kiém
soat tinh trang bénh Hungtington (Richards va ctv. 1988).
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Hinh 6.3 : Xdy ding kho luu trit theo kJ thudt jumping (Old va Primose 1993}

_6.4. KHO LUU TRU ¢cDNA

¢DNA 13 phan % DNA ¢6 tinh b8 sung (complementary DNA) d6i véi RNA' théng
tin (mMRNA), né bi€u hién ra.nhut mot thanh phdn cda moét genome. Mét ban sao phén td
DNA clla mRNA duge tdng hop bing enzyme reverse transcriptase. N6 chija dyng thong
tin di truyén cla nhifng gen di duge th€ hién trong genome. Phén tich chudi ma cila céc
dong vé tinh cDNA dudc 1iy ra mét cach ngdu nhién tf kho htu trit cDNA sé gip cho
chiing ta gia ting sé chudi mi cic gen di dugc dinh tinh trong thuc v4t va déng vét, ddng
thdi cung cdp nhiing kién thic v& syt chuyén tinh ctia m6 ciia nhitng gen thé hign.

Genome cua sinh vat bic cao khong cd nhiing chudi ma don gidn cda nucleotide vdi
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dang day thing. Céc exon va intron dugc phan biét trong qud trinh chuyén ma, va nhiéu loai
hinh chudi ma cd tinh 4p lai (repetitive sequence) d3a duge cong bé. Trong phén tich genome,
viéc phat hién thé da hinh, xéy dung bin db lién két gen, bin dd vat 1y déu chn dugc hoan thién
biing cach st dung cac cDNA. Ngudi ta t8ng hop cDNA tif mRNA va xdy dung tin hi¢u di
truyén (code) cho exon ctia genome. Theo muyc tiéu nay, cDNA 13 m6t cong cu quan trong dé
1am 16 hon cAu tric,clia genome va phén anh cach thé hién clia nhiing gen-tif cac mo khac nhau
(Sasaki va ctv. 1994). Nhiing gen dugc tn€ hién nhy vay cho chung ta nhan thiy dic tinh cua
sinh vat. Loai sinh vt nay khac véi loai sinh vt kia nhd cac gen co tinh chit chuyén biét cho
lodi. Didu nay rit quan trong trong phan loai (hinh 6-4).

Phan tich ddu tizn v& quén th€ cla cac gen dugc thé hién (expressed genes) trén mo
ctia ndo bo con ngudi di dude cong b6 (Adams va ctv. 1991, 1992). "Gen dugc thé hién" di
gild cac cDNA, chiing dude doc ma ting phén (dung k¥ thuét sequencing), rdi duge so sanh
vdi cac s6 lidu cd trong Ngan Hang Gen, ap dung phép tinh BLAST algorithm, rdi giai ma
céc sequence clia amino acid tiong phin véi PIR database, ap dung phép tinh FASTA
algorithm. C6 khoang 17% cac clone da dugc m3 héa déi vdi cac gen da dugc cong b cla
Escherichia coli, Saccharomyces cerevisiae, Caenorhabditis elegans, Drosophila
melanogaster va nhidu lodi thyc vat. Nhom nghién ctiu khac v& genome con ngudi c6
" nhiing cong bé rd rang hon vé sy khdc biét clia thé hién gen trong céc'mb khic nhau, st
dung k¥ thust sequencing ngAu nhién & ddn 3’ cia doan phén ti Mbol trén cDNA (Ohkubo
va ctv. 1992). Bén canh d6, nhiéu cong trinh <DNA clone clia Arabidopsis thaliana (Hofte
va ctv. 1993), Oryza sativa (Uchimiya va ctv. 1992), Zea mays ( Keith va ctv. 1993),
Brassica napus (Park va ctv. 1993) da dugc cong bb vé chudi ma. D4i véi cay hia, ngudi ta
da tim thdy khodng 75 ¢DNA nucleotide sequences trong PIR release 32 (Sasaki va ctv.
1994). Nhiéu tinh trang cda cdy lua rét ¢ gia tri, tuy nhién ¢6 rét it gen diéu khién nhiing
tinh trang nay, dugc cong bd v& chudi ma. Do d6, viéc phan 14p cdc gen dic biét va lam ré
cAu tric ctia gen rit cAn thiét cho cong tac lai tao giéng lia dat higu qué cao.

6.4.1. Nghién cifu chuyén d2 trén cdy lia (case study)

Kich thudc genome cfy lia udc khodng 4,3 x 10° bp trén mdi don boi thé
(Arumuganathan va Earle 1991). Kich thudc nhy vay la nhé nhét trong cac loai cdy trong
va rau hoa. Kich thudc genome ctia Arabidopsis thaliana nho hon cdy lia 1/3 va c6 it hon
céc tinh trang nong hoc ¢6 gid tri. Do d6 cay lia 13 mo hinh kiu miu trong thyc vat dé
nghién cifu vé sinh hoc phan t&. Phan tich doc chudi ma ting phén cla nhing clone cDNA
cay lda va st dung chiing nhu nhiing RFLP marker, nham x3y dyng ban dd lien két gen c6
chét luong cao 12 myc tiéu clia Rice Genome Program thu6c NIAR, Nhat Bén trong méy
ndm ghn day (Sasaki va ctv. 1994). Tit ban dd nay, ngudi ta s& phat trién ban 46 vat 1y d&
dang hon. Ngudi ta con 1ap mét catalog cDNA cis cdy lua, nd s@ rit co ich trong viéc so
sanh cac gen dudc thé hién vdi nhau.
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Hinth 6.4b + Téng hop cDNA biing du6i homopolymeric. Gen Amp" ciia pBR322 duigc cdi bdi Pstl.
Terminal transferase v dGTP ditgc ding dé thém vio dubi poly G tgi ddu 3' Terminal
transferase vé dCTP dugc ding dé gdn vio dudi poly C tai ddu 3' ciia cDNA ddy doi.
Dogn ¢cDNA nay diépe dua vio trong plasmid. Ngusi ta cho enzym vao tram cdc 16
tréng trén hai ddy ciia plasmid. Két qud cho ra mgt plasmid cd tinh chdt recombinant,
df r6i né dipe gdn véo vi khudn. Nguoi ta ding nd dé xét nghiém vi khedn khing
tetracycline, khong khdng ampicillin
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6.4.1.1. Pdc tinh cia kho luu trit cDNA

Sasaki va ctv. (1994) d3 14y ra 3138 clone va phén tich dugc 2778 clone c6 chidu dai
gin vao (insert length) 13 0,3 kb. Kich thudc clia nhilng doan phén tif ¢cDNA dung cho viée
két néi (ligation) chi cAn khodng 0,7 kb. Kich thudc c6 tinh chét thodi mai nhét (abundant)
cdla cDNA cho phép gin vao 1a 0,6 - 0,9 kb (gia tri trung binh 14 0,88 kb, SD = 0,36 kb).
Pidu nay cho thiy tinh cht abundance cia nhilng cONA déi vdi kich thudc nhu vy trong
 kho Iuu trit, 12 tinh chét c6 thé sit dung dudc mét cich higu qua.

6.4.1.2. Phiit sinh ra nhiing sequence tag digc thé hién
2778 clone ¢6 kha niing insert trén 0,3 kb di duge cong bb chudi mé tr ddu 5.
172 clone ciing dugc cong bb chudi mi tit dau 3.

Trong nhiing clone dugc cong bé chudi ma, ¢d 2491 clone dat y&u ciu cho phan tich
FASTA (Sasaki va ctv. 1994). Trong mft cong trinh khac, ngudi ta da cong b6 chudi ma
7200 clone, trong dé 5250 tif callus va 1946 ti & lia béing ky thuat single run partial
sequencing, rdi Iuu trit 4231 chudi ma trong DNA Databank cia Nhat ( Kurata va ctv.
_1994). Néu nhing nuclotide sequence chdng l4p trén 100 base 6 ving c6 tinh chét tuong
" déng, va sy khac biét cla nhiing chudi m3 nay 16n hon 10%, thi né duge xem nhu céc thé
déng dang (isoforms) clia m6t gen. Sau khi kim tra tinh chét redundancy (phong phu, thia
thai) cia nhiing chubi mi nay, 2259 EST dudc tao ra va b8 sung sb lidu vao DNA
Databank. EST 12 thuat ngil duge viét tdt tir chif "expressed sequence tags” (th€ danh ddu
chudi ma da duge thé hién). Nhitng EST nay phat sinh tif 2159 clone doc lap va co 111
_ chuBi ma phat xudt tit ddu 3' (Sasaki va ctv. 1994). '

6.4.1.3. Nhithg chudi ma dugc thé hign

Trong mot thi nghiém, ngudi ta da st dung 1500 cDNA clone tu callus va 1500 clone
tit r& lia d€ phén tich RFLP (Karuta va ctv. 1994). Theo két qué phén tich Southern vdi
nhiing clone nay, cic cDNA c6 kha ning copy thdp va cé tinh déng nhét dudi hinh thic
RFLP, dugc ding 1am nhitng thé thim dé cho phan tich quéin thé phan ly F2. Mot vai nhém
gen ¢ tinh chit multi-copy va cdc gen md héa isozyme ciing dugc ghi vao ban dé Theo
két qua phan tich sequence cua 7200 clone tif callus, & lta va thu muc cDNA’ cia cac md
khac, ¢6 hon 80 loai gen protein khéc nhau (ribosome), va 61 clone gibng véi 15 gen
histone (Kurata va ctv. 1994), Trong s6 nay, chi ¢6 m¢t vai clone c6 thé duge dung lam
RFLP phuc vu cho cong tac 14p ban dé. D6 13 nhing bing bidu hién sy kién lai dic biét,
bén canh nhiing béng binh thudng. Phén tich RFLP biing cach st dung cic clone cDNA s&
cho ching ta biét mic d¢ redundancy clia gen trong genome cly lua, va mic d§ da hinh
clia nhifng chudi ma ké c4n (ﬂankmg), hay chudi ma ¢ tmh can thig¢p (intervening) cua

gen giita gidng 1da tréng japonica va indica.
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6.4.2. Tinh chét phong phi (abundance) ciia mRNA

cDNA phét xuit tif mRNA, do dé nd khéng ¢o chudi ma cta intron. Ngudi ta rit
hiém khi phan 1ap dugc cDNA tYf nhitng mRNA thuén khiét (Old va Primrose 1995).
Thong thudng mdt kho Iyu trii ¢cDNA duge chudn bj va duge thanh loc theo kiéu
sequencing ting phén. Trudc khi trién khai cdc bude tiép theo, ngudi ta cin xem xét ban
chit ctia quin thé mRNA trong nhitng m6 té bio. Trong nhiéu mo va té bao, mRNA c¢6 mit
~ mét cach rong khdp, véi mic d§ phong phu (abundance) rit khac nhau; ¢6 nghia la, mét
vai mRNA cé mit vdi sé higng 1dn trong t€ bao, nhilng loai mRNA khac chi ¢6 chung mot
vai copy trong 18 bao.

Bdng 6.1 : Xép hang tinh phong phu ciia nhimg quin thé mRNA dién hinh

Ngun sé lu‘t{ng mRNA Mifc phong phd
khic nhau (mol / t& bao)

Té& bao chét clia gan chudt 9 12000
poly (A 700 | 300
11500 15
Polysoma dng dén tring cua ga 1 100000
" poly (AY 7 4000
12500 5

Bing 6.1 13 mt vi dy minh ching tinh phong phd cta mRNA. (5ng din tning cla ga
-¢6 mRNA dugc xdp vao loai superabundant. D6 1a mRNA mé hda ovalbumin, protein
chinh trong 16ng tring triing. Do d6 quén thé mRNA nay s& duge st dung tao ra ovalbumin
cDNA, khang c6 vin dé gi khé khiin cho viéc thanh loc. Nhing clone nay ¢d thé dugc xdc
dinh bling cdch thanh lgc mgt s6 nhé cdc recombinant:. Tién trinh gidi mi s& difn ra tét
dep.

Mdt phuong phap khac d€ cé cDNA phong phu 12 clone cac cDNA trc tiép trong
vectd M13 thi du nhu M13 mp8. Mgt nhém clone c6 thé duge phin tich sequence ngay sau
d6. va xéc dinh trén co s& polypeptide clia m8i mét chudi ma. Phuong phap dugc ap dung
kha thanh cong c6 thujt ngll 1a "shotgun sequencing” do Putney va ctv. (1983) thuc hién,
nhim xéc dinh chudi ma DNA clia 178 cDNA recombinant ciia m6 ¢o bip ngudi ta, Chudi
mi hoan chinh cila amino acid d& dap ng cho 19 protein ¢ quan hé véi mé co bip nay.

Déi véi cdc dong cDNA c6 d6 phong phu thip, né rét ¢6 ich cho viéc 13p kho luu tri
cDNA. Theo nguyén tic, ngudi ta ¢6 10° clone 13 dii trong trudng hop mRNA c6 d¢ phong
pht thp, § hiu hét cac loai t& bao. Mét 14n nifa, vectd thyc khugn thé lambda t4 ra ¢6 higu
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qua trong vi¢c mang sé lugng 16n cac cDNA clones. Nhiing vectc nhut Agtl0, ANM1149,
AZAP hotic Agt11 déu rét phit hop cho k§ thudt cloning cDNA. °

Trudc khi cloning, ching ta ¢é cAn nhidu mRNA hay khéng ? Chi trong phiing
trudng hop hét sic dic biét ma sy thuln khiét (purification) da sén sang 1di, cong viéc thu
thap nhidu mRNA mdi duge thyc hién 16t dep. K§ thuat duge s¥ dung phd bién 14 phan
doan kich thudc mRNA théng qua dién di trén gel (Pennica va ctv. 1983). Mat ky thuat.
khac d€ tao ra cDNA la sit dung céc primer cd tinh chon loc rét cao, vdi qui trinh PCR
cling rat chon loc.

6.4.3. K¥ thut cloning cdna c6 chidu dai nguyén ven

Chiing ta ¢6 hai cDNA, ma sy tdng hop day don sb bai cia né ¢d tinh chét self-
primed (ty tao ra phén dng vdi primer trong qua trinh annealing). Hién tigng nay sé hinh
thanh mot cDNA day déi, quén chéo, cé vong dang hair pin. Doan vong thit eo nay s€ bi

- loai ra ngay sau do biing men nuclease S1. Tién trinh nay 1am mét di mot s6 chudi ma thich
_{ing v6i ddu 5' cla mRNA, lam t8n hai dén day d6i cDNA. Vi Iy do dd, k¥ thuat self
" priming trong t8ng hop day sb hai rAt it dugc thyc hién. Ngudi ta cé ging tim cdch céi tién
“phuong phap nay, khic phuc nhiing kh6 khin noi trén. '

Mot trong nhing cach lam don gidn nhit do Land va ctv. (1981) thyc hién 13 hinh
thanh dudi dC clia day don cDNA, theo sau d6 13 phén ting priming bing oligo (dG) dé
t3ng hop day thi hai, hién tudng vong hair pin khong xdy ra, khong cAn x1 1y nuclease S1,
va két qué cubi cung la tao ra day cDNA cé chiéu dai nguyén ven.

Hai phuong phap céi tién cia Okayama va Berg (1982), Heidecker va Messing
(1983) ciing cho hiéu qud rht cao, nhim han ché t6i davigc s dung nuclease S1 (hinh 6-5).
Sy chuyén ma ngude co chidu dai nguyén ven dd dugc ghi nhén. Phan 1% ¢6 tinh chat "lai”
gifta RNA-DNA tao ra két qua sinh téng hop day thu nhat, day nay 14 co chét cla phan ing
men terminal transferase. Mot cDNA nhu vay sé khong kéo dai dén ddu mit cia mRNA.
Déng cDNA nay s& c6 gbc 3-hydroxy! ¢6 tinh chét dém, 1am cho nd tr& thanh mét co chit
. rit kém kh3 ning tao dudi (tailing).

Lgi ich cta phuong phép Okayama va Berg 12 ¢cDNA cé thé dude gin vao vecto cd dinh
hudng 16 rang, D6 14 mot dang ung dung d€ gin cDNA vao céc vecto thyc khudn thd T3, T7
hojic SP6 promoter. B&i vi mdt copy clhia RNA ¢6 the dugc tdng hop in vitro tit mot day cDNA
6 trudc vdi RNA polymerase ciia thuc khun thé dugc tinh khiét héa (Old va Primrose 1995).

6.4.4. S& dung cdc primer ngau nhién trong k¥ thudt cloning cDNA

Chung ta d thio lugn nhidu v& sy téng hop cDNA dugc bt ddu bing phan ng tai

dudi poly(A)' cla mRNA, bing phin tng priming vdi cac chudi ma oligo(dT). Nhu vdy,
chiing ta s& cd ba han ché trong phudng phap nay :
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ma poly(A) ¢é 3'-terminal. Ngudi ta

o Khong phii tit ci cac RNA déu mang chudi
di poly(A) polymerase thudn Khiét,

6 thé them vao chubi mé poly(A) in vifro v
nhung didu nay c6 thé gly ra nhidu vén dé bat ldi.
6 thé khé x ly, bdi vi ngudi ta khong hi vong

e Phan t mRNA c6 kich thudc ldn ¢
hé vdi primer dang oligo(dT).

s téng hop va chay sequence cac clone ¢6 quan

5‘wm3‘ e

mANA 2
BLAAAAATAN AM_ L ¢

Cut with . R
¥ pei
» e i TTT
TP e Arwvenl
Terminal
transterase mRNA t S -
+dETP BAAAAAAAA AR —— =" TTE ‘mANA 2
: TTT —r————AAAAAANANAA g
_ coe " ;
cee T yddydemidn I § Reverse transcriptase
Fing hgp 42y CER T + 4 ONTPS
. cDNA 2
Akkah B ananenns ARA 1451 k)
' 3 T AAAAAAAAAAS B
“+GDNA 1 ' ,
‘ . ¥ Teminal transferase
+ dGTP
ccc CONA 2
+ 5 AAASAAAAA AAA Felelc)
cce agag——m—— r ARRNANAAISII LY
cDNA § Thao gradient cua alkaline sucrose

(1) md day d6i DNA
(2) thiy phan RNA
(3) phat trién theo toan bd chidu dai phan t

cDNA 2
L) e ele]

MAN\AMAMS'

Téng hyp day don lin 11
Hinh 6.5 @ K thudt cloning cDNA ¢6 chidu dai nguyén ven
(Okayama va Berg 1982, Heidecker va Messing 1983)
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Hinh 6.6 : Tong hgp ¢cDNA nhé cong cu 16ng hop nhanh co tén TimeSaver, vdi nhidu
primer khdc nhau, Cot 1 la mRNAA tiéu chudn vai Olydo (dT)12 18 primer
[0.5 ug]. Cot 2, cing mot RN4, nhing ding primer cd hai chic ndng [5.ugl.
Cot 3, globin mRNA vdi primer thong dung [0,375 pgl. Co! 4, mRNAA chudn
vdi pb(N), primer [0,074 ugl. Cot 5, cung mot RNA va primer nhit c6t 4, nhing
cho nhiéu primer hon [7.4 jig]

e Sai lech & diu 3' ; phan ving priming x4y ra tai déu 3' céa poly(A)" mRNA, sinh
t6ng hop cDNA thudng khong hoan toan, cho nén thu muc cDNA thudng rét gidu
chudi ma 3'-terminal.

Hai gidi han ddu tién rét phd bién trong k§ thust cloning cac RNA clia genome tif
RNA virus. Con gidi han thi ba c6 thé tré nén quan trong & nhiing kho luu trit cDNA dugce
1am ra trong vectd : ching han nhu Agtll, AZAP, hoic trong kho lutu trit cDNA didc thanh
loc trén cd s6 sy thé hién cac polypeptide dung hdp (fusion polypeptides). Nhiing han ché
nhut vay c6é thé duge khic phuc bing cach ap dung phuong phip priming dé sinh tng hop
day thit nhét cDNA, khong c6 oligo(dT), ma 12 nhilng primer co tinh chit ngiu nhién,
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thude dang oligonucleotide. Théng thudng primer ¢ mét su trén chung ctia tit cd nhiing
hexadeoxynucleotide c6 tinh chét tdng hop v& mijt héa hoc. Nhilng thé lai nay tai cdc vj tr
ngiu nhién doc theo phan ti RNA, sy tdng hdp cDNA, ngin &y s& phat sinh chudi ma
cDNA c6 kich thude vita dii cho ky thuit cloning.

6.4.5. PCR & kho Ivu tri¥ ¢cDNA va kho luu trid dea ciia genome

Vdi nhidu thanh tyu digu ky ctia PCR (phan ting chudi polymerase) trong nhiing nim
- gin day, ngudi ta cé xu hudng thuc hién cic kho luu trit DNA cia genome va kho luu trit
cDNA trén co s PCR con goi 1a "PCR-based approach". N6 cho ching ta mét phuong
phap nhanh hon, don gidn hon trong qua trinh x4y dung kho luu trit va thanh loc kho luu
trii. Nhiing ndi dung niy s& dugc thao luan trong cdc phin sau.
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Chuong VII

BAN DO DI TRUYEN & BAN BO VAT LY

7.1. KHAI NIEM BAN PO TRONG DI TRUYEN €O DPIEN

Ngudi ta di ding hién tugng tai t6 hop, hay trao d8i chéo, d€ dinh vi gen trén nhim
thé, trong di truyén c§ dién (conventional). Thi du ¢6 tinh cht gido trinh di dugc thyc hién
trén Neurospora. Dija trén hién tudng trao d8i chéo trong giam phan, ngudi ta quan sét sy
tiong quan giia trao d8i chéo di truyén hoc va hinh chil thap t& bao hoc dudi kinh hién vi.
Suf 6n dinh ctia tin s6 tidn gidm va hiu gidm clia d8i alen d4u tinh néi riéng va céc déi alen
" khéc néi chung, cho phép ngudi ta dit gia thiét 13 locus cia cac gen cd dinh trén nhim thé.
Khodng cach giila hai gen cing nim trén nhidm thé dude tinh bing centi Morgan (cM).
Bén dé 14p theo phuong phép ndy dudc goi 13 bin dé gen trao d8i chéo, hay tai 8 hop
(recombination).

. 7.2. BAN PO LIEN KET GEN VA MARKER PHAN TU

Ky thudt dugc ap dung cé thuét ngif 1a "genome mapping” cho phép chung ta nghién

clu cdc qué trinh c6 tinh chét hinh théi, sinh ly, phét trién trong d6 cd nhiing bién di di

truyén xdy ra. Genome mapping yéu cdu m6t hudng din téi thidu ¢6 tinh chét tién dodn. D&

khai thac hidu qui PCR, ngudi ta sit dung YAC (nhi&m th€ nhén tao 1am tif men) va phén

tich ¢4 tinh chét so sanh gilta cac loi thuc vét cé quan hé xa, 1am nén ting cho sy hidu bidt
vé sinh thyyc v4t v3 canh tic ciy trong ( thi dy & hinh 7-1 trén ahim thé s8 6 cia cay lia).

Genome mapping 13 mot khdi niém c6 tinh chit tdng hop tit di truydn cd dién, né 1a
cong cy ctia sinh hoc phén ti va todn sinh hoe. Genome mapping 13 mét phudng phap rét
¢6 hiéu qua trong nghién ciu sinh hoc thyc vat, né 18y nguyén tic phén tich lién két gen
ctia di truyén c8 dién 1am nén ting, cdng thém phuong tién hién dai cla cong nghé sinh hoc
d€ mapping cc gen cd tinh chét giin don hoic céc gen c6 tinh chit phiic tap vé kiéu hinh.
Genome mapping phu hop trén nhiéu loai thuc v4t, bdi vi né yéu ciu thdi gian nghién ciiu
khéng qua dai, d& sif dyng trén quén thé kha 1dn. Viée suu tip cdc thé bién di (variants) vé
hinh thai, sinh ly, va phat trién déu cé thé thyc hién, cung cip nguén gen dbi dao cho
nghién cifu. Genome mapping cho ching ta phudng tién tnic tiép nghién ciu sé gen anh.
hudng dén mot tinh trang nao dd, vi tri clia nhilng gen nay trén nhiém thé, anh hudng bién
di c6 tinh chit s6 lugng cta nhiing gen ndy (Paterson 1996). Mapping s& thyc hién trén
ting gen don va céc gen diéu khién tinh trang s6 lugng (QTL) vdi phudng phéap thuc hién
rit da dang.
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Hinh 7.1 : Mgt thi du vé cdch sdp xép theo dudng thdng ciia YAC clone, doc theo bén d6
lién két gen ciia nhiém thé s6 6 trén cdy hia. Cdc. thanh ngang c6 hinh tron la
nhig YAC clone. Tit Y4836L dén Pi30, chin YAC clone chéng dp lén nhau
hinh thinh mot contig, duge biéu thi bdng miii 1én den. Muoi m¢t DNA marker
dng phan ly tai mot locus, bibu thj bdng mot khung hinh chi nhdt ndm trén bdn
dé lién kbt gen, dupc lai vdi han 20 YAC clone ma vdn khong dii cho phdn ing
chéng ldp. Khodng cich vdt Iy tiong ing Vi locus di truyén, didc wdc hiong
khodng > 1Mb (Sasaki va ctv. 1996).

Viéc tao dong trén co s6 ban db gen [map-based cloning] tac didu kién thuan 1¢i cho
cOng tac phan l4p cc gen quan trong, véi cac thong tin téi thidu c6 tinh chit tién doan.
Vide tao dong trén co s6 bin d6 gen cua cdc lodi thyc vat thugng ddng rit phc tap do
genome ¢6 qui mo qua 1dn, cdc doan DNA quan trong 6 tinh chat 14p lai, va da boi thé.
Do d6 nhidu gen quan trong d3 dugce cloned & thyc vét nhu cdy Arapidopsis biing d6t bién
gin bén frong [insertional mutagenesis] hodc bing lai tao cd chit [subtractive
hybridization] (Felmann va ctv1989, Sun va ctv. 1992). Déi vdi cay trdng, ngudi ta cb
gfng phit trién cang nhiéu cang t6t cac ban d6 RFLP va thu myc cic YAC d6i vdi cac gen
¢6 quan hé véi nhitng tinh trang quan trong vé kinh t6. -
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Bén d6 di truyén chi tiét trén co s§ RFLP da duge thyc hign trén nhiéu loai thyc vat
(Paterson vi ctv 1992). N6i tiéng nhét 13 ban db gen ciia ca chua véi 1400 marker trén 12
nhi®m thé (Tanksley va cvt 1992), ctia Arapidopsis vdi 500 marker trén 5 nhim thé (Chang va
cvt. 198, Nam va ctv 1989, Retter va ctv. 1992). Gin day co nhidu cong trinh dude cong bd
trén cay thong, kia mach, déu phong, cai dau, kiéu mach, lija mi, mia, bong v&i, v.v...(Devey va
ctv. 1991, Graner va ctv. 1991, Kochert va ctv. 1991, Song va ctv. 1991, Wang va ctv. 1991
Anderson va ctv, 1992), :

* Sy phéi hop lai d€ 6 mét ban dé di truyén c6 thé duge dénh gid biing phudng phap
théng ké (Hulbert va ctv. 1988), nhung ngudi ta cing cd nhiing tric nghigém sinh hoc dé
xem xét. Mapping thé da hinh trén doan phu cudi nhidm thé vdi 162 bp cho thdy ban dé di
truyén cta 4 nhidm thé ca chua trong quing 5-10 ¢cM (Broun va ctv 1992). C6 mot sy
twong phén ré nét trong nhilng két qua gin day 13 lai tao dugc in sifu cic dong cé s6 copy
it, dugc ghi trén ban dé nhidm thé ciy lda, cho thiy bin d di truyén déu ndm & doan cubi
ctia cdc nhiém thé. D6 1a mét mau thuln chua gidi quyét (Gustafson va Dille 1992).

Hau hét cic ban d di truyén dAu tién cta ciy tréng déu dugc thuc hién bing phuong
phép chon loc gia pha, ddi véi mic dd da dang cao vé DNA marker clia né. Ngudi ta con
thdy ring, viéc lai xa tao diu kién cho genetic mapping vi phin Ion céc nguén gen ciia
nhiing cdy tréng quan trong rit han ché . :

Ky thuit PCR-based genotyping rit c§ tri€n vong trong viéc 18p ban dé di truyén.
(Paterson va Wing 1993). Han ché clia phudng phép ndy 14 mudn phat trién cdc STMs
[sequence-tagged microsatellites] ngudi ta phdi cé mot syt ddu tu rét 1on vé k§ thuat
“sequencing. Cic phuong tién duge dé ngh; nhu RAPD, PCR va arbitrary primer PCR
(primer ngiu nhién) s& lam gidm t6i thidu chi phi st dung céac primer ciia chudi ma c¢o tinh
chit quasi-arbitrary trong qué trinh khuéch dai DNA.Mo6t ban dd lien két gen trén co sé
- RAPD da dugc cong bd (Retter va ctv 1992). Tinh tr6i ctia tdt ¢ RAPD marker dugc thé
hién trong F2 (Allard 1959). Miic d9 tin cdy clia RAPD ciing chua di so vdi yéu cdu lam
ban d6 lién két gen, mic di cac arbitrary primer PCR marker tuong déi déng tin cay
(Paterson va Wing 1993). Han ché clla RAPD trong viéc 14p ban d6 di truyén diu tién sé
cdn t0n tai, nhung ngudi ta nhén manh ring PCR ¢4 sif dung arbitrary primer vAn 6 gid trj
trong viéc lam phong phu viing nhi&m thé chua xac dinh déi vdi cac DNA marker.

Céc quén th€ dugc st dung trong k§ thuat [am ban d8 di truyén thyc vat thudng 13:

* RIL (recombinant inbred lines) : cdc dong cn giao tai t8 hdp, vdi didu kién bé
me¢ phai tht sy tuong phén nhau vé tinh trang minh muén 14p ban dé, c3 thé F2
phai du 1dn (>200) va 14y nglu nhién, tif d6 chon doéng can giao lién tuc.

* NIL (nearly isogenic lines): cac dong gin nhy d4ng gen / trong trudng hop nghién
ctu gen khdng bénh trén cay tréng, ma pathogen (ném vi khuéin cd qua nhidu noi
phuc tap).
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e F2viF3, bé me P1, P2, quén thé héi giao BC1 (F1 x P1) va BC2 (F1 x P2).
o  Quin thé don boi kép (double haploid) viét tit la DH.
7.2.1, Mapping c6 tinh chét so sdnh

Nhidu chudi ma di truyén da duge bao quin thong qua rét nhidu loai sinh vat. Trong
khi d6 cac chufi khéng ma hda lai c6 mic 4o da dang cao hdn. Viéc 1ap ban dé di truyén
ctia cic DNA dang dugc bdo quan (nhu cDNAs) cho phép chiing ta nghién ciu th cua
céc gen trén nhidm thé & cic lodi ¢6 pgudn géc xa nhau. Théng qua mapping c6 tinh chét
so sanh, cung vdi tinh chit tuong duong cha marker trén nhidu lodi clly khdc nhau
[synteny}, céc di€m breakpoint d8i vdi nhing thit bac gen khac nhau, da dude minh ching
trén ci chua, khoai tay, cao luong va bip (Tanksley va ctv 1992, Bonierbale va ctv. 1988,
Gebhart va ctv 1991, Hulbert va ctv. 1990). Mapping ¢6 tinh chét so sanh cd nhiing téc
dung nhu sau :

- Tao ra mot vai sy kién déng lu y o6 tinh chét tién héa giila céc loai.

- Ung dung bén dé gen ctia loai nay trén loai khéc (la, hia mi, 1da mach, cao hudng).
- Gidi thich hién tugng phuic tap do da boi thé.

7.2.2. Mapping kifu hinh va dinh diu gen

Mapping ki€u hinh 1a m6t thuyét minh ddu tién trong vige thiét 14p ban db di truyén
ctia thyc vt .Céc DNA marker 6 lién Két chit % tao didu kién thun Igi cho cong tac chon
loc gian tiép cdc tinh trang kho do Judng. Nhilng marker nay tao didu kién ban diu cho viéc .
cloning cdc gen didu khién cde tinh trang quan trong. Céc DNA c6 lien két chit ché vdi
nhilng tinh trang di truyén ¢6 t_hé dude xac dinh bing RAPD PCR trén quén thé céc dong
* gin nhu ding gen [NIL] (Martin va ctv. 1991). Gén day, k§ thust ndy di dugc phat ridn
marh & bét ci ving nhiém thé nao déi véi DNA marker, st dyng cic DNA pool c6 tinh
chét t8ng hop, vdi nhidu marker mdi dugc phan 13p.

Phuong phip DNA pooling lam ting khi ning phan 18p céc QTL marker
© (Michelmore va ctv. 1991). N6 c6 gia trj trong viéc mapping cac QTL va du nhdp
[introgression] QTL vao cac genotype khdc nhau. (QTL: viét tit tit chil quantitative trait
loci, ¢6 nghta 1 cdc loci clia nhilng tinh trang s6 hugng)

7.2.3. Mapping csc tinh trang s6 Itgng

Hau hét cdc tinh trang néng hoc quan trong, bao gdm niing sudt, phém chét dinh
dudng va tinh chéng chiu mdi trudng, ddu 13 tinh trang di truyén sé lugng (Allard 1960,
Hallaver va Miranda 1988). Kha niing xi 1y cac gen nay 1a mot yéu clu, déi vdi viec cai
tién gibng cy trdng ¢ tinh chét gn dinh. Trong 10 nim qua, dd c6 nhiéu bdo cdo vé viée
stt dung phudng phép marker phan tf dé khém phd, 18p ban dd gen, va dinh tinh nhiing loci
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diéu khién tinh trang di truyén s8 lugng cia céy trdng (Paterson va ctv. 1988, Keim va ctv.
1990, Stuber va ctv. 1992, Fatokun va ctv. 1992, Anderson va ctv. 1993, Hayes va ctv.
1993, Wang va ctv. 1994). Mic di c6 nhiing thanh céng nhét dinh, nhung c6 rit it trudng
hgp, trong d6 k¥ thuat marker phan i d tao ra gidng cay trdng mdi, véi sy cai tién cda
m6t hodc nhiéu tinh trang 56 Iudng nao 4 (hinh 7-2). .

Su kham phé QTL va sy pht trién giéng hién nay 13 hai qua trinh téch rdi nhau. Giai
doan dAu 14 kham phé QTL. Céc dong bé me duge xac dinh, c6 nhilng tinh trang sé luong
* déi nghich nhau [ thi du nhy ning suit, phdm chit ). Nguoi ta lai vat liéu b8 va me, dé c6
quén thé con lai phan ly, trong dé marker di duge sif dung d€ xdc dinh nhilng QTL dudc
lién két. Giai doan thy hai 13 st dung kién thifc dinh vi bin dd QTL d¢ sang tao ra giéng
cdy mdi.

7.2.3.1, Dinh nghia QTL

e Tinh trang s6 lugng [QT): 1 tinh trang th€ hién sy phan bé chudn, lién tuc trong
quén thé 16n va chua qua mét chon loc nao.

e Kidu hinh [P] : sy do ludng hiéu qua cdia cic ca thé.

e Anh hudng kiéu gen [G]: 4nh hudng cda yéu t6 di truyén, kiém sodt kidu hinh,
dugc do ludng théng qua d¢ lech vdi gia tri trung binh quin thé [u].

¢ Anh hudng mdi trudng [e]: dnh hudng clia méi trudng trén quén thé,
» Anh hudng tinh cdng [a] : mét phan clia dnh hudng méi trudng.

» D{ léch tinh trdi [d] : anh hudng kiéu gen khong ¢6 sy tham gia cta [a], dnh
hudng tuong tic gilia hai alen trong cting locus.

e Epistasis [i] : 4nh hudng tudng téc giita hai, ba, hoc nhidu loci
P=p+G+e=p+a+d+i+te

o Sai lach trong lién két [Linkage disequilibrium] : cdc loci khéng th€ két hop ngiu
nhién d€ tao ra sy ting, hodc gidm kiu gen nio 6, do sy lién két qua chiit hoc
yéu t6 khac, so vdi trudng hgp né khang lién két. Mic d0 sai 1&ch trong lién két
dugc xdc dinh bing mifc d6 lién két, sif chon loc, v.v....

7.2.3.2. Cosd di truyén vé OTL
Thi dy trong cdp lai: MMTT x mmtt

Trong d6 M/m 12 hai alen clia locus ¢6 tinh chit marker, va T/t 13 hai alen cda QTL.
Chiing ta gia dinh ring : c6 m6t gid tri lién két r gilta M va T trén nhifm th€ ma ching hién
dién. Trong F2, néur = 0.5, thi s& cd mét tai t8 hgp tu do [free recombination]. T4t ci kidu
gen ctia F2 déu ¢6 thé xuit hién theo tf 16 mong muédn.
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FHink 7.2 : Bén dé RFLP ciia cdy lia c6 tit mot quédn thé phan ly bao gém 231 cd thé ciia t6
hop lai Palawan/IR42, Khodng cdch dugc tinh theo don vi centiMorgan, nhd
MAPMARKER, version 1.0 [Macintosh]. Cdc ving ddm den céia nhidm thé 1, 3,
6 v 11 I nhiing doan chita QTL. Nhitng khung dink bén phdi nhiém thé Ia cdc
marker loci, c6 dnh hudng tiong tic khong alen gilta RG801 v hai loci khde.
Chil d bén phdi cia nhiém thé G tén marker, & bén trdi g khodng cdch di truyén
tinh bdng cM.’
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Néur=0 thi ~ MMTT = 0,25
MmTt =0,5
mmtt =025
Do d6, sy phan loai céc alen ¢6 tinh chit marker s& tao ra két qua phén loai cac QTL

alen, v& hidu s giffa nhitng gié tri trung binh céc 16p s& la;
_ Mrh-mm=2a(1*2r)
Kha niing kham pha sy phéi hgp QTL / marker tuy thude vao cé hai gid tri r va a.
7.2.3.3. Si2 dung qudn thé trong phén tich phéi hop QTL / marker

Bét cu cdu tric ciia quén thé nio ciing c6 thé dugc s dung d€ phan tich phéi hgp
QTL / marker. Loai quin thé thudng dugc st dung 14 :

1. Céy F2 cla t6 hop lai gidia hai déng hgp t&

2. Dong F3 t nhiing c4 thé F2

3. Dong cin giao tii t8 hop [RIL]
4, BC(Cl

5. Doéng don boi kép [DH]

Loai hinh khdc nhu : t3 hop lai/quin thé ciing ¢6 thé dugc sit dung. Ngudi ta sif dung
lai diallel d€ 18p ban dé gen c6 tinh chét uu thé lai [di hop ). Lai thif nghiém [test cross]
. ciing duge khuyén cdo. Con lai tif nhilng c3p lai ctia mét quén th€ {diallel] cho dén con lai
da 6n dinh sau qud trinh c4n giao di dugc phan tich. '

Qui mé cua quin thé phii di 16n. Chiing ta s& gip phdi nhilng tré ngai sau day: (a)
qudn th€ cang Idn, gid thanh cang dit, thi du quin thé DH, (b) chf phi dd tinh ton gia trj
ki€u hinh, (c) chi phi d€ tinh todn gid trj kidu gen [RFLP]. Theo cic nghién cu gin day,
nguoi ta thudng sit dung quin thé cd qui mé tir 150 dén 300 c4 thé. Tuy nhién, Stubber va
ctv. (1992) da cho riing: qui mo cia quin thé ahé s& mang lai mot két qué khéng chinh x4c,
va khong di diéu kién d€ xac dinh QTL. Tigu chufin cia IRRI hién nay Ia 200-300 ¢4 thé
cia F2 va quin thé RI. Muén ¢é mét bin dé marker t6t, va tranh dugc hién tugng lién két
gid (pseudo linkage), chiing ta phii mét quén thé khéng sai lech qua dang so vdi hai bd me.

7.2.3.4. Phuong phdp tinh d€ phit hign sy phéi hop marker / QTL
Phan tich tuyén tink dang don :
| P=p+aX+e

Trong d6 ham sé P 1 gi4 rj ki€u hinh cia mét c4 thé, 114 gid tri trung binh quén thé,
va thita 6 e 1a 4nh hudng méi trudng vdi N (0, e ), X 12 bién s6 thé hién lidu lugng cic
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alen; déng gbp vao (0, 1,2, d6i véiF2;0,2 d6i véi quin thé RI; va 0, 1 d6i véi BC1).

Khi chiing ta chita xdc dinh lidu lugng cac alen déng gop vao, ching ta cd thé st
dung marker alleles ké bén 1am kidm ching, Heé sé géc phuong trinh a 1a két qud tinh todn
sy déng gdp cua bién s6 X.

Néu tn suét t4i 16 hop f < 0.5 va anh hudng tinh cdng clia gen dd 16n, thi he s6 gbe a
s& khéng dugc 13 zero hogc gin bling khong. Do d6, trc nghi¢m gia thuyét d6i nghich, véi
a = 0, dugc xem nhu 13 kiém ching sy ¢6 mit, hoic ving mit cia QTL 3 trén, hodic ¢ xung
quanh marker. He s6 gbc a 12 phép do su tham gia ctia QTL. Khi cé sy két hgp gita QTL
va marker, 4nh hudng tinh cong s& dude udc dodn. Mitc d¢ ude doan ndy tly thude vao tAn
sufit tai t8 hop "r".

ANOVA mot chiéu : _
Phéi hgp QTL / marker ¢6 thé dugce tric nghiém bing cach phén tich phudng sai mot

*

chiéu [one-way ANOVA]. Ngudi ta trdc nghiém hiéu s6 khéc biét ciia nhing gi tri trung
binh ctia kidu gen
MM =a(1-2r)+2r(1-1)d
Mm =d (1-2r+21)
mm=-a(l-20)+2r(1rd
néu r=05 thiMM-mm=0 .
=0, thiMM-mm=2a
0<r<0,5thiMM-mm=2a(l-2r)

. Do dé phép thit F 46 MM = mm sé cho chiing ta mt xdc dinh vé sy lién kbt cS y
nghia. Tuy nhién, chiing ta khong thé phén biét nhiing anh hudng do lien két chiit ché, vdi
4nh hudng do ki€u gen qu manh. '

Chi ¢6 hai 16p trong quin thé DH, RI. Do dd, nd chi chifa dyng 4nh hudng c6 tinh
cOng ma théi, Nhung quin thé F2 c6 ba 1dp marker, v6i hai d6 ty do; ching ta phai tach ra
Anh hudng c6 tinh cong [ thudc dang tuyén tinh), dnh hudng c6 tinh trdi [ thudc dang
quadratic], mdi anh hudng chiém mot do ty do. pé lam dude viéc nay, ngudi ta cin phéi
14p ra mot loat céc gid tri tuong phan c6 tinh trjc giao [orthogonal], mbi cal cé mot db W
do. Sau d6, ngudi ta phan tich phong sai 44 hoan tét nhing bién sé c6 tinh kiém dinh nay.
Phép thit F sé gitip chung ta biét dugc muic d6 cd ¥ nghia 4y, Phén tich nay con duoc goi la
phén tich theo xu hudng [trend analysis].

Phén tich trén co sd tinh trang [Trait-based analysis ]
Lebowitz va ctv. (1987) sang tic ra phuong phép ndy, trong d6 cd th€ nao ¢d tinh
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‘trang uu viét déu dugc chon loc. Tin suit marker dugc so sanh vdi tén sudt gid dinh. Nhing
marker c6 sy khdc biét v& tin sufit gilta cai chon loc va cdi udc dodn nhu vy, s& dudc gia
dinh 13 c6 két hgp véi QTL, gy 4nh hudng trén tinh trang nghién ciu, do mot gid thuyét cé
thuat ngil 14 " genetic hitchhiking”. Néu quén thé sai 1&ch qué nhiéu so vdi udc dodn, nguoi
ta s& sif dung mét mAu nglu nhién tam déi chung. Trc nghiém Z dugc sit dyng nhu sau:

7o PI7P)

1/2
P14 + P292
21]1 2112 '

trong dé pl va p2 / ql va q2, 1a tAn suft alen cia quén thé c6 chon loc va quin thé
nghu nhién, theo th ty. nl va n2 1a qui md cla quin thé. Z dugc xem nhyt phan bé chudn,

Uu diém cla phuong phap ndy 13 qui mé hitu hiéu cla quin thé dugc mé réng. :
Nhugc di€m cia né 1a chi ¢é6 m6t tinh trang duge phén tich trong cing mét thoi gian. Vdi
. chi phi rét dt ctia RFLP hién nay, didu nay that sy khong kinh € lim.

Ldp ban d6 cach quing QTL :

‘ Phuong phap phan tich trén co s& tinh trang gip phai vén dé :(ay néu r > 0 4nh hudng
. clia gen c6 th€ dugc dy doan, (b) né khong dy dodn duge vj tri ciia QTL. Lander va
Botstein (1989) da sang tao ra phuong phap dudc goi 1a 18p ban db cach quing [interval
mapping]vdi k¥ thuat mé phdng [maximum likelihood}. Khéng nhiing chi ¢é diém marker
dugc phan tich, ma con Khoang chifa marker cling duge tim thdy. Mét 16 LOD dugc ghi
nhin vdi mot dinh cho thiy hiu hét vi trf cda mét QTL. Céc tdc gid di soan thao mot
-chudng trinh  puter riéng cho phén tich nay (hinh 7-3)

Mic du phuong phip phan tich cach quing c6 thé tét hon phuong phap tuyén tinh
don, hodic phuong phiap ANOVA mét chidu, nhung ngudi ta di chning minh riing cd hai déu
cho ra cliing mot két qua (Stuber va ctv.1992, Nodari va ctv. 1993).

Kiéu phuong trinh dy dodn.cd tinh da dang [multiple predictive model] :

Kiéu phuong trinh dy dodn c6 tinh da dang dugc st dung phé bién, d tao ra céc
model, nh¥m udc doan dnh hudng clia nhitng marker loci cung mt lic. N6 dude thye hién
giéng nhu phuong phip tuyén tinh don. Kidu gen clia RFLP marker dugc chuyén thanh
bién kiém ching, va trd thanh cic bién doc 13p. Tiép theo d6, ham thuin va nghich, hing
56, he sé géc dudc hoan chinh. Vi mot tidu chufn djt ra t trudc, ngudi ta cé thé xdc dinh
cac loci, tai dd né gidi thich hdu hét cic bién di di truyén ctia quin thé. Do vén dé lién két
gen, ngudi ta phii quan sat cac marker loci, xem nd cd lién két rit chit vdi nhau hay
khong, bdi vi n6 cé thé xuét hién trong cing mdt QTL. Phép thd ddng tuyén [colinearity
test] c6 thé duge sif dung.
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Ngudi ta d3 ci tién phudng phap nay bing cdch sl dung nhiing marker phéi hop véi
QTL trong phén tich tuyén tinh don (Cowen va ctv. 1992). Trong trudng hgp nhu viy, mét
b6 khda cdc marker chi luc dudc cai trong md hinh. Nhilng marker khéng ¢6 y nghia co
‘thé cho thém vao mé hinh d€ xem xét mic do y nghTa co ting 18n theo gia tri R? hay khéng.

Tinh toan ep:s:asrs

Tudng tic gitfa hai QTL c6 th€ dugc phan tich thong qua ANOVA hai chiéu, hé
phuong trinh da tuyén, va phén tich cich quing, vdi mé hinh md rong mét céch don gian
ctia phuong thic mot marker - tai m@t thoi gian. Cowen va ctv. (1992) da xac dinh bén
QTLs, ¢6 tuong tic vdi nhau, chiém 47% bién di, trong céc gia tri trung binh gia dinh, xét
theo kha ning clia bao phén sin xuft ra céc chu tric phéi gibng nhau.

7.3. BANDPO VAT LY

Lam thé ndo ngudi ta cé thé chuyén ddi "khodng cach di truyén" do bling tai t8 hop
thanh "khodng cdch vat 1y" do bing sé cip base gifia hai marker di truyén ?

Bang 7-1 cho chung ta thiy: sé lugng t6ng cong DNA clia mdt genome trong thic
vat bac cao so vdi genome clia ngudi va vi khudn. Nhiing dy doan nay lam co s8 cho viéc
xem xét méi tuong quan gitta khodng cach di truyén va khodng cach vat ly.

Trong khi st dung m6t ban dd di truyn hoian chinh dé udc dodn chidu dai di truyén téng
cdng cha mot genome, ngudi ta cé thé tinh sé lugng trung binh cda DNA tong vng vdi
khoang céch di truyén ciia tai t8 hop 1% (nghia 13 1 ¢M). S8 Iudng c6 tinh chét vat Iy clia DNA
tudng Ung véi 1cM thay déi tiy theo lodi thyc vét bac cao, udc khodng 280 kb trong
Arabidopsis cho dén 7000 kb trong fia mach (c6 th nhidu 1&n hon nita trong hoa tulip).

Bang 7. I Kich thlrﬂ'c genome cia thye vit, nglm‘i va vi khufn (Wdc dodn)

Amt DNA/nhﬁn AAmt. DNA/cM #150 kb c’lones .
_ (pg) bao phu 5x

Vi khuin T 0,002-0,01 N.A 127
Ngudi 6,0 1000 kb 92.100
Thic vit .

Arabidopsis thaliana 0,3 - 280kb 4.600
Lia 0,9 300 kb 13.800
Cao luong ' 1,3 400 kb 19.950
Ca chua - 1,9 750 kb 29.160
Bong vai 4,5 400 kb 69.100
Lia mach (. vulgare) = 10,0 7000 kb 154.000
Tulip 6,4 N.A. 982.400

1 picogram (pg) = 0,965 x 10" bp
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Thanh tyu vé phuong phép dién di trén xung dién trudng, va vectd YAC cho chiing ta
mét ngudn kha 16n vé genome thyc vat dugc tao dong [cloned)(Swartz va Cantor 1984,
Burke va ctv. 1987).

7.3.1. Chuén bi megabase DNA

Phuong phap dang tin c8y dé phan 1ap DNA tuong d6i con nguyén lanh, chua bi phan
- ot 1a didu kién dau tién trong thyc hi¢n dién di xung dién trudng va YAC cloning K¥ thuat
phin 13p megabase DNA ¢ duge 4p dung trén nhidu loai cly tréng nhu dju nanh {
Honeycutt va ctv. 1992), lia (8 ral va ctv. 1990), hia mi, lia mach va kiu mach {Cheung
va Gale 1990). ' '

7.3.2. Khodng cich di truyén cf dién va phin i

Khi mdt marker phan ti¥ duge xac dinh cd lién két v6i mdt gen ndo d6, ngudi ta tin
riing sé thiét 13p duge mbi quan hé gida khodng céch di truyén va khodng céch vat Iy [tinh
theo phan t] tai ving xung quanh ciia gen nay. Théng tin nhy vdy s€ gip cho ching ta
xéc dinh tinh chit walking hay jumping clia mot nhiém thé. M6i quan h¢ trung binh gitta
khodng cach di truyén va vat 1y ctia m6t genome dugc tinh toan theo kich ¢8 genome va do
dai ctia ban d6 di truyén. Tuy nhién, cdc gid tri tinh toan hién nay cho thdy, déi véi bét cu
'vi trf dic bigt ndo ciing déu cd bién dong rit 16n so véi gid tri trung binh.Trong ca chua 1
cM tuong dudng 900 kb, nhung & tai vimg Tm2a clia nhiém thé€ s6 9 thi 1 ¢cM 12 4-16 Mb
(Ganal va ctv. 1989). Khoang cach vat 1y ndy dugc xem nhu 13 tidm ning cba sy tao dong
trén cd s& ban dd. G 1da mi, ti 1& kb : ¢M 1dn hon 4t nhidu so véi ca chua, 1 cM tiong
duong 1 Mb § ving 6 chua gen a-amylase trén nhiZm thé sé 6 (Cheung va Gale 1990 ).

7.3.3. Kho Ivu trit YAC

© Kho luu trid YAC da dugc thanh 1ap trén ciy Arabidopsis, ca chua, bip, lia. G ca
chua, Martin va ctv. (1992) ghi phin cé 22.000 clone, mt ndia dugc tuyén chon 1am kho
lufu trit véi cic RFLP marker 6 lién két chit véi 2 gen khang bénh Tm2a va Pto. Nim
YAC d3 duge xac dinh trong thanh loc, 1am di€m khéi ddu cho sy walking ctia nhidm thé
déi véi nhilng gen nay. Gan day, kho Iuu trit YAC cta céy bip vdi 3 bd chufin genome don
boi thé di duge cong bé (Edward va ctv 1992).

73.4. Bin 43 vit Iy hoan chinh

Ban dd vat Iy rét cd gia trj trong nghién ciu vé & chiic va sy tién hoa clia nhiém thé
chy tréng. Lai in situ cho ching ta biét tng quat v& 13 chitc genome. Cac ban d6 "contig"-
st dung RFLP map c¢6 mét d6 cao - cosmid va YAC, cho ching ta biét cu thé trén ting
genome. Mot ban 46 cosmid cé tinh chéng 18p, c6 chia 90-95% genome ciia Arabidopsis,
di dugc thanh 13p (Hauge va ctv. 1991). Cé 125 YACs dudc xac dinh, vdi RFLPs thong
qua 5 nhém lién két gen. Nhing YAC nay dai dién cho 30 % genome clia Arabidopsis.
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7.3.5. Xac dinh gen

Phuong phép c6 tinh chit tryc tiép nhét déi vdi viéc xic dinh gen tif mét YAC tiéu chudn
nao dé hay mét cosmid la bd sung thém m¢t mutant do sy chuyén nap. Giraudat va ctv (1992)
di chiing minh tinh chét b8 sung clia mutant & gen abi 3, trong khi sif dung mdt subclone cia
mot trong ba cosmid c6 tinh chdng 14p lién két véi RFLP, Mgt YAC hay mot cosmid ¢ thé
duge dung nhy mét chét thim do dé xac dinh cDNA dic bigt d6i véi nhilng viing nghién citu.
. ¢DNA binh thuéing hay dot bién d&u c6 thé bj m3 héa trong céc chudi nhim phét hi¢n cc dot
bién tidm &n. cDNA tét nhit trong trudng hop nay dugc ding 1am chét bd sung 6 tinh dot
bién, hay sang tao ra dot bién trong k¥ thuét antisene. Arondel va ctv. (1992) da xic dinh mot
b6 YAC c6 tinh chdng lp, phi trén locus fad3 cla Arabidopsis. Ngudi ta ding mft YAC dé
thanh loc mdt thu muc cDNA lam tif hat cdy c&i ddu (Brassica napus). Ngudi ta cling da phin
1ap cDNA di hop va cho thily tinh chét bd sung cla alen fads3.

Khi ching ta khéng tim thdy cDNA nao, ching ta phai dua YAC vao nhu subclone
461 vdi cag doan c6 tinh chdng 14p, va cb ging sao cho viéc b6 sung nay trén tling subclone
phi ¢6 tinh doc 14p. N6 ddi héi nhiu thi gian va tién cla, cong sic

7.3.6. Contig

_ Chil contig hay contigous sequence dién t3 mot doan dai cia chubi ma duge xay
dung bdi mot sé cic sequence ngin, sequence ny cd cic doan phan t chéng 14p 1én nhau.
Trong k¥ thuit YAC va BAC, ngudi ta sing a0 ra nhiéu contig dé thuan 1gi cho viéc
nghién ciiu genome, ddng théi thudn 19i cho ky thuét hinh thanh ban db vat 1y,

‘ Trude ddy, ngudi ta chi dua vio ban db lien két gen vdi RFLP marker, sau d6 clone
héa df hinh thanh ban 44 vat 1. Céng viéc nay rit cdng kénh mit nhiéu thoi gian va tién
“¢la. Nguéi ta tim céch st dung STS marker, hojc nhilng marker khic trén co sé PCR,
chuyén héa chiing thanh nhiing clone, ding YAC ho¥c BAC vecto, hinh thanh hang loat
nhitng contig, nhim x4y dyng ban d8 v4t 1y c6 chit lugng cao. Diéu nay s€ cho phép cac
nha chon giéng cdy tréng khai thic thodi mai ngudn vat ligu trong ngan hang gen, ddy
manh viéc sif sung ngudn gen dia phuong, vén rdt han ché trong cdc chudng trinh lai cd
dién (hai, ba hoic bén b6 me trong m&i 14n lai tao). Nho két qu cloning va ban 4 vat 1y,
chiing ta cé thé khai thic mot lic nhidu bé me trong chuong trinh lai clia minh. Thém vao
d6, vdi ky thuat MAS (chon loc giéng nhé marker phan ti}), nha chon giéng c6 thé nit ngin
thi gian va tiét kiém tién ctia, nhdt 13 d6i véi céc tinh trang kho thanh loc biing phuong
tién thong thudng: nhu 1ia chiu lanh, kh6 han, tao dong bit dyc dyc min cam véi nhiét do
lanh (TGMS) (Lang v ctv. 1997).

Nguyén tic walking doc trén nhi#m thé d€ x4c dinh hang loat cac dong DNA (clone)
¢6 tinh chit k& canh nhan - contigs - 1am cd s cho mét khéi lugng nghién ciu genome to
16n sau nay. '
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e Kj thuit chromosome walking trong mot ving dic biét ndo d6 s& cung cAp mdt
phudng tién dé phan 13p nhiing gen, ching dudc ghi nhan ring: da c6 mt trong
viing d6, nhd bn dd di truyén (hay bén dd lién két gen va marker phan td) dugc
hinh thanh t trudc.

e Viéc hinh thanh ddy du céc-contig trén nhing nhifm thé, sé cung cép ngudn
lidu c6 ich trong tudng lai, gitp chiing ta gism di nhilng nghién ctu ¢6 tinh chét
15t vit tai nhiing vi tri chuyén bidt nao do. "

Viéc xem xét dau tién 13 sy két hop lai cac contig ¢6 qui md ¢d nao trong mbi budc
olia tién trinh, sao cho sé lugng phan tf DNA gin trong nhiing cloning vectd cd thé dugc
dimg d€ thanh 13p thu muyc. Vige xem xét nay giéng nh con dao hai 1udi - tién trinh cang
dai bao nhidu thi thanh tyu cang t6t hon by nhiéu trong két hop lai nhiing contig, nhung
bén canh do, gidi phap dat dudc s it hon, bdi vi nhilng gen muc tidu (target gene) cAn phai
dugc xac dinh trén mot doan phin i DNA 1dn hon. M&i mot nd luc nhu vy trong k¥ thuat
chromosome walking cin ding thyc khudn the lambda 1am vecto, chi mang dugc 10.000 -
20.000 nucleotide (10-20 kb) cac DNA ngoai sinh. '

Cosmid cé thé mang 35 kb DNA, va di chuyén dén myc tiéu nhanh hon lambda
(Paterson 1996). Do dé cosmid dugc ap dung phd bién dé cii tién qua trinh vén rit chim
hién nay trong mapping c6 tinh chét vat 1y, trén ddng vét va thyc vat, dic biét trong tridng
hgp sinh vat ¢6 kich thude genome qud 16n nhu ngudi, va mot s6 cay trdng.

Su phit trién YAC dé 1am thay d8i céch nghf trudc day v& ban dé vat 1y, nhét 1a linh
vyc thyc hanh cdc contig trén nhifm thé clha sinh vat bic cao thudc eukaryote. Nhiing thu
muec ddu tién clia YAC da cd nhing clone, ma khi niing gén ctia né 13 150 kb. Hién nay, n6
" 43 c6 thé nang kha ning gén til 400-700 kb (Patersan 1996).

Céng nghé cloning cac megabase DNA vin tiép tuc duge chi tién. Hau hét cic tién
b6 gén day déu tip trung phat trién k§ thust BAC. Khi ning gin vao vecto cia BAC tuy
khong so dugc véi YAC (nhiing BAC dAu tien gin duge 150 kb, va gn ddy gin dudc 350
kb), nhung hé théng BAC cho phép k¥ thuat cloning d& thyc hi¢n hon, tam cho no ngay
cang tr§ nén phd bién hon. |

S4 lugng cac clone cn thiét &€ xéc suit tim ra mot clone muyc tidu (target clone) -
dugc udc tinh theo cng thifc nh sau:

n=1In (1 - xéc sut duge yéu ciu) / In (1- kich thidc DNA duge gin vao / S)
$ = kich thudc genome don boi thé

s] genome ngudi, thy myc YAC ¢o 33.000 cfone, véi kich thuéc DNA gin vao trung
binh 13 900 kb, né c6 thé fingerprint bing nhidu k§ thudt d€ phdi hop céc doan phén t
DNA chéng 1§p nhau, nhiing doan nay déu da ludt qua trén m&i nhidm thé (Cohen va ctv.
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1993). Trong Arabidopsis, ¢6 374 YAC clone 43 dugc sip xép trong bdn contig, chay trén
nhiém thé sé 4 (Schmidt va ctv. 1995). -

7.3.7. Ting cuimg sb marker b8 sung nhiing khiém khuyét

Viée xay dung bin do contig hoan chinh con nhidu han ché, déi véi mot nhdém loai
trong phan loai thyc vat, it nhét 13 trong mot tuong lai gih, né phai duge ung dung mot
céch hifu hiéu cho cdc nha chon gidng cay trong. Hai cay duge tap trung chi tién va cd
"nhidu bao cao 13 Arabidopsis va lia. Vige lép bin db vat 1y trén qui mo ldn cta hai loai
nay dang dude thyc hién, vdi nhidu nd lyc cAi tién khong nging. BAi vi bg genome chung
6 kich thudc nhé hon so vdi céc loai khac, d& xay dung thong s8 k¥ thust cd tinh tiéu
chugn hoa.

P& thu nhan dudc s6 lugng 16n cdc DNA marker cAn cho vi tri dc biét cia nhiém thé
nao d6, ngudi ta thudng b8 sung thém phuong phdp thanh loc trén cd s6 PCR déi vdi nhiing
_ DNA marker bé sung tai ving muyc tiu clia nhiém thé dé. Quén thé dong NIL (gin ding
gen) hay déng DNA pools da duge khuyén céo dé phat hign tinh da hinh, trong chén doan
céc doan phan tif DNA lién két chit vdi gen muc tiéu. Ngudi ta mt nhidu nim mdi ¢6 thé
. san xudit duge cac dong NIL nhu vy, cho nén DNA pools tdng hop c6 th€ dugc xem xét l1a
. phuong phap "ting cudng s marker b8 sung cho viing muyc tiéu". K thuat san xudt ndy ¢
protocol riéng, dudc cong bé (Paterson 1996).

M#t 6 lugng 1dn cic DNA marker trong yviing muc tiéu that sy rét ¢6 ich, tri khi mot
marker nio d6 dii dé xac dinh lién két véi gen myc tidu trén nhidm thé - ma didu nay rit
hiém. Gan day, k¥ thust gbp chung DNA thi cip (secondary DNA pooling) dugc mb tA

" nhu mot gidi phap hifu hidu cho kj thuat mapping cac vung dic biét trén nhifm thé
(Churchill va ctv. 1993). Bing cach két hop "phuong phap da dang ngudn marker” véi
"shudng phap mapping c6 hiéu qua cao”, tién trinh chromosome walking cé th€ tranh
dugc, khong can thiét phai mAt nhiéu thoi gian, va ngudi ta ¢6 th€ xdc dinh marker lién két
chit vdi mot gen muc tidu nao d6, gen nay co thé dinh vi (landing) trén mét megabase
DNA clone (Tanksley va ctv. 1995). '

7.3.8. Phiiong phap phén Idp gen biing ky thust Map-based cloning

Tap hdp contig, hodic chromosome walking/landing déu la nhitng k¥ thuat hé trg cho
viéc tao dong v6 iinh trén co & ban 5, va su xéc dinh gen trén co s6 théng tin clia ban dd
di truyén. Ky thudt co tén la "map-based cloning” 13 m6t phudng tin dé phan 14p gen dya
trén sy phan ly clia nhiing alen dot bién trong thién nhién, hay dot bién nhén tao. Ky thudt
nay cho phép chung ta c6 thé phan 1ap gen trong didu kién c6 it thong tin. Ky thudt map-
based cloning 13 phuong tién phén 14p gen ¢6 hiéu qud, nhung né tré nén phuc tap khi
genome qué 16n, c6 nhidu doan phan tif DNA ¢6 tinh 18p lai, va da bdi thé. Vi vay, ngudi ta
dd c6 géng nhan ban v6 tinh cac gen quan trong ctia thyc vat bing nhiéu phudng tign nhu |
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phatsinh d6t bién dinh bén trong (insertional mutagenesis) (Paterson 1996).
K§ thuat map-based cloning ¢d nhiing yéu cdu ¢ ban nhu sau :

e Phéc hoa gen muc tidu thinh nhiing quing ngén trén nhim th, luén cé hai
marker k& cin gen, va né dudc quét (spanning) bdi mdt dong megabase DNA,
hoc bdi mét contig ctia nhidu megabase DNA.

o Phuong tién d€ xac dinh viée chuy&n mi trong megabase DNA.

e Hé théng chuyén nap ¢ hiéu qua trong sy kién du nhap DNA ngoai sinh vao loai
thyc vat dang nghién ciu, cho phép ching ta xdc dinh gen muyc tiéu béng hién
tugng "b sung thé dot bién" (mutant complementation).

Viéc phac hoa gen muc tiéu thanh nhiing quang ngin trén nhidm thé 13 mot khdi
lugng to 16n. Thanh loc mét sé lugng 1dn cac marker d€ phét hign cai nao ¢4 lién két véi
gen muyc tiéu, vdi mot ludng ldn cic kifu gen tai t8 hgp, s€ gitip cho chiing ta mét giai phap
t6i uu vé ban db, né hudng din moi nghién cuu v& megabase DNA c6 chua gen muc tiéu
ndy. Khi bin dé contig d3 sn sang, thi viéc nghién cdu cac dong megabase DNA sg dudc
thyc hién ¢6 hiéu qué hon. Nguge lai, ngudi ta phéi sit dyng mét local contig nao do dé
chay chromosome walking. |

Cho dén nay, viéc phan 1ap thanh céng nhing sequence da dugc chuyén mi tif viing
muyc tiéu clia DNA, bao gbm sy kién két hop nhiéu phuong phap, chua c6 trudng hgp nao
chi s dung mdt phudng phap ma thanh cong (Gardiner va Mural 1993). Trong trudng hop
genome cé kich thudc 1én nhy ca chua, ngudi ta két hgp phuong phap ¢6 dién : thanh Ioc
tryc tiép thu muc cDNA, véi phuong phap megabase DNA, két qua rit thanh cong (Martin
va ctv.1994). Gin day, ngudi ta ap dung PCR dé thuc hién phuong phap megabase DNA ¢
tinh chét ting cd thé d€ két dinh mét cach cé chon loc vdi cDNA, sau d6 cho khuéch dai
nhd phin ting PCR (Parimoo va ctv. 1991, Lovett 1995).

7.4. AP DUNG TREN CAY LUA (CASE STUDY)

Ngay nay,viéc 14p bin dd gen cdy Iia tré nén d& dang, nhanh, va don gidn, nho
phuong tién DNA marker, Cac bude cd bén trong chudng trinh thanh 13p ban dé gen dién
ra nhu sau :

- Chon mot tinh trang nao do.

- Chon bd me c6 sy tuong phan rét r5 vé tinh trang nay {thi dy muic do nhi&m va
khéng bénh]. '

- Chufn bi céc quén th€ d€ 1am ban dé.
- Do ludng tinh trang nghién ciu trén quin the mapping.
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- Phan tich ki€u gen v& marker cd tinh da hinh trong quéin thé mapping:
~ Phan tich lién két gen d€ xdc dinh tinh chit lién két c6 chiit ché hay khong.
" 7.4.1. Chon mbt tinh trang nghién ciiu

Tinh trang dugc chon d€ nghién cifu trong bén dé gen.phai c6 gid tri quan trong Ve
néng hoc, bdi vi vigc thyc hién rAt t6n kém vA ngudn vat lidu hién con rit han ché. Tinh
trang nay cé thé dugdc dng dung trong k¥ thust dude goi 1a "chon loc nh¢ marker” sau nay.
Ngudi ta con xem Xét cac tiéu chudn khac nhu : muc d6 higu biét vé né ra sao, kha néing tao
ra vat lidu, va vi tri cta gen trén nhifm thé. Néu vi tri cfia gen trén nhiém th€ da duge biét
thi viéc x4y dyng bin d6 s€ trd nén don gidn hon.

7.4.2. Chudn bi quin thé lim bin do

~ Sau khi chon Iya k¥ ludng bé me, chiing ta tién hanh lai v& hinh thanh céc quén thé
-sau diy:
. Quén thé don bdi kép [DH] - double ’haploid
- Quan thé c4n giao téi td hgp [ RI] :recombinant inbred
- Céc dong gin nhu ding gen [NIL]  : nearly isogenic lines
- Quén thé F2 tiéu chudn
- Quénthé F2 vaF3
- Quén thé hdi giao [ BC1 ] - backcross

Céc quin thé khac nhy lai ba thit nghiém (test cross hay triple cross) ciing ¢4 thé
duge st dung. Viée si dyng qudn thé nao A€ 1ap bin dé gen con ty thudc vao kha ning
ctia vat lidu va kinh nghiém nha nghién cdu.

7.4.3. Chon Iya bd me

Tiéu chudn quan trong nhét trong chon lya bé me 12 phéi c6 sy tuong phén rdt 1dn vé
 tinh trang nghién cdu ¢4 trong b4 me va sy di truyn ctia tinh trang nay & bé va me. Néu sy
phan ly vé kiéu hinh thyc sy r6 rang, thi vi¢c 14p ban d3 gen mdi cd tinh kha thi.

Xét vé muic do da hinh gilta bd me, tinh chit ndy cang 1dn, két qua cang tdt. Tinh da
hinh giila cdc giéng indica/japonica thidng cao (khodng 70%) nhung né c6 tré ngai rit 16n
I3 tinh bt thy. Quan thé nay nén c6 44 léch rét ¥ nghia gilta bé me, ma bé hodc me nay co
tinh thich nghi vdi méi trudng trong d6 quin th€ dang phat trién.

Qui mé quén thé phai dii 16n cho phép chiing ta udc doan kha chinh xdc gia tri lién
két gen. Tuy nhién quén thé 16n ¢3 nao con tay thuge vio gid chi phi phai tén kém. B4i vi
chi phi @€ thyc hién rét d4t, nén trudc day, ngudi ta s dung quin thé 6 qui md nhé dé 14p
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ban db gen. D6i vdi céc tinh trang don gen, qui m6 quén thé theo tiéu chudn-GML tai IRRI
1 100-150 c4 thé / quin thé.

7.4.4. Do ludng kifu hinh

Nhin chung, tinh trang don gen rét d& quan g4t va do dém, nhung khong phai luén
ludn trong moi trnidng hop. Ki€u hinh 13 két qua cla 4nh hudng gilia ki€u gen va moi
 trudng. Do do, diéu rét quan trong la phéi lam sao do dém mot cach chinh xac ki€u hinh.
Ngudi ta st dung mot quén thé trong d6 cho phép ki€u hinh dugc 14p lai, diéu nay ¢6 1gi 1a
lam ting d6 chinh xac khi do dém, dic bigt dbi vdi nhilng tinh trang min cam ddi vdi sy
thay d6i do méi trudng. Céc dong DH hodc Rl, rét hilu dung trong vai trudng hdp. Néu chi
¢6 F2. chung ta hay c6 ghng ldy DNA tl nhiing cé thd F2 va ghi nhan céc s lieu vé kiéu
hinh ctia F2. Bt ky trudng hop nao, viée phan tich ki€u hinh phai 13 cong viée dugc dau tu
Hhidu nhét. Didu quan trong hon 13 phéi xic dinh cho dude chit luong cia viéc 14p ban dd
gen.

7.4.5. Phan tich kiéu gen

Phan tich kifu gen 12 nhiém vu trung tam clia cong tac 1ap ban dé gen. Trudc hét
“ khio sat b6 me, sau d6 sit dung céc marker da hinh dé khio sat quén thé phan ly. Ngudi ta
6 thé sit dyng ca hai phudng phap phén tich Southern va PCR. Vi phudng phap phén tich
kifu gen rit dét tién, nén c6 nhidu téc giA da cAi tién, rit gon qui trinh. Cach thong dung
nht 13 14p bin db gen tai cac vi tri clia ahifm thé d3 biét trude, hodic sl dung céc dong
NIL, hoc st dung k¥ thuat phén tich quén thé phan ly tréng don (bulk segregant analysis).

7.4.6. Phan tich lién két gen

Phan tich lien két gen giila hai marker 13 cong viéc rdt don gidn, c6 thé thyc hién
bing phuong phap thi cong. Tu liéu hoa cac lién két gen gilfa nhilng marker cin duge sy
trg gitip clia  puter. Nguoi ta da st dung chuong trinh MAPMARKER dé 1ap ban dd cac
marker.

7.4.7. Yéu ciu rit ngin qui trinh dinh d4u mot gen dan

Mic di ngudi ta d3 tin tudng ring RFLP marker ¢6 th€ phd kin genome cdy lia,
nhing cho dén nay céng viéc phan tich marker déi véi mdi t8 hop lai cy thé, vin con la
cong viéc rét 16n. Do d6 ngudi ta van phai tidp tyc tim kiém cdc qui trinh don gian hon va
thuan 1gi hon. Thi du, thay vi si dung RFLP, ngudi ta c6 the sit dung céc marker STS, hoic
microsatellite, véi qui trinh don gian hon rit nhidu (hinh 7-4)

Phuong phdp 1dp bin d6 gen & vi tri cida nhidm thé duge biét truvc :

Thi du lap ban db gen Xa-4 : ngudi ta tao ra mot quén thé tif cip lai Ma Hae x IR36.
Danh gi4 kidu hinh & F2 va F3 nhim dim bio muic d6 ghi nhan tinh khang cd chinh xac
hay khong.
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Trudc khi bit ddu mapping, ngudi ta duge biét gen nay dinh vi & nhifm thé sé 11. Do
d6, ngudi ta chi cé chon lgc cac marker trén nhidm thé 11 cta b8 me nhim xic dinh cac
marker c6 tinh chit da hinh. Sau khi phan tich lién két gen, ngudi ta thiy ring Xa-4 ndm
gitta hai RFLP marker, d6 1a RZ536 va RG303 (Hinh 7-5 ). Tuong ty, gen xa-5 trén nhiém
thé 5.

Phuong phap ndy rt tién lgi, n6 1am gidm sé lugng RFLP marker hdn 90%.
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Hink 7.4 :  Bdn dé di truvén cdy lia : so sdnh gida RFLP (phdi) va microsatellite marker

{trai) d nhiém thé 1 va 2, trén co sd qudn thé don boi kép (DH) ctia

-~ IR64/Azucena. Microsatellite marker cé LOD > 2 théng nhdt voi khung clia
RFLP, marker nao dé cé LOD < 2 ftrong déu ngodc don] dinh v o ede vi tri
6 xdc sudt cao nhdt doc theo nhiém thé (Chen va ctv. 1997)

Ldp bén &4 gen vdi cdc dong NIL :

Déng déng gen hay dong gin nhu ding gen (NIL) la gi ?

NIL dugc tao ra do héi giao gilta con lai vdi mét trong hai b6 me cia né. Do d6 nod
177



hinh thanh mét cip clia cac dong NiL, va né chi khdc nhau & mot vai dogn ma di truyén
ctia bé me cho gen. Thi du giéng IR 24 va céc dong NIL clia né mang.gen khing BLB
(bénh bac 1a Iua). . .

Muén 14p ban ¢4 gen vdi cac dong NIL, chiing ta phéi thuc hi2n cac bude nhtf sau ;-

1.

8.
9.

Chon cac gen dd lap ban @b (thidugen vi © . BLBY

2. Chon bd me (m&t cdp cla céc dony I .2
3. Lai d€ ¢6 quin thé F2 phén ly.

4,
5
6

Phan 13p DNA cila m3i ci th€ F2 va b6 me cda chung.

. Chiing bénh trén ting ca thé & F2 va bd me d¢ ghi nhan phan dng khang.

. Chon cic marker trén cd s§ ban d6 RFLP, sao cho mdi marker riéng bigt nhi .. i

khoang cach 20cM.

Khio sat tinh chét da hinh vdi céc marker di dugec chon loc trén hai bd me
(Hinh 4-2)

Sit dung 6 restriction enzyme d¢ tao co hoi cé dugc thé da hinh.
Cho di€m tét c& ca thé F2 bing RFLP.

10. Thu thap sé ligu.

Hoan thanh viée phén tich lién két gen bing computer, chitong trinh MAPMARKER.

Khong cn phii phn tich Southern blot trén nhilng marker c6 tinh chit da hinh ma
khéng du nhdp vao duge. Thi dy trong trudng hgp vé ban db gen xa-5, tdng s6 cd 4 ving
- dugc phat hién, va 53 ca th€ F2 dugc phan tich. Chi ¢é m¢t vung trén nhidm thé s6 5 ¢
lién két vdi gen xa-5 (Hinh 7-5).

Vi phudng phép nay, bit cif mt thé da hinh nio cé tudng quan véi mifc d6 du nhép
gen i th€ cho [donor]sang th€ nhén [recipient], du dudc tim thdy. Khéi lugng cong viéc
khdo sét cac con lai, gidm di mét cich cé y nghfa. Nining bu lai ching ta phai mét nhiéu
thdi gian d€ tao ra cic dong NIL. :

Phiin tich cdc dong phin ly tréng don [BSA] :

BSA duge viét tit ti chif * bulk segregant analysis”. Tién trinh c6 thé xem nhu khio
sat cac dong NIL gia [pseudo-NILs] trong quén thd F2 : '

1.
2.
3.
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4. Phan lap DNA ti nhilng cé thé ciia F2 v b8 me ctia chiing.
5. Hoan thanh phan tich kiéu hinh.

6. Chon céc marker trén cd s8 bin d8 RFLP sao cho m§i marker tich bi¢t nhau &
khodng cach chiing 20cM.

7. Trdng F3 theo nhém dong d€ xac dinh tinh chit déng hop t clia céc ca thé F2.
8. Tao ra hai quin thé trong dén tif hai nhém ddng hop ni. .

9. Hoén thanh viéc kho sét tinh chét da hinh, véi nhiing marker dugc chon loc trén
hai bé me, tién hanh ddng thdi véi quin the tréng dén.

10. Cho diém tit ¢4 cdc ca th€ F2 bing polymorphic marker.
11. Hoan thanh phén tich lién két gen bing computer, chuong trinh MAPMARKER.
Hién nay, ngudi ta s dung RAPD trong BSA, nd sé cho két qué nhanh hon rét nhiéu

s
0.0 RZ536
1.0 ﬁnazw
xa-5
8.0 —[— Xa-4 579
12.5 —[— RG303
—}— CD0520
7.9
RG1109
17.5 CD0520 . —1— RG360
Rac Dist Matkor
Frac, cM Id Namo
(28%) 28 ——= (3) RG556

(22%) 22 - \(1}_ xa-5
) {2y RG207

Hinh 7.5 : Bdn dé lién két gen khéng hoan toan cia nhiém thé 11 cila cdy hia, dbi vdi gen
Xa-4 va nhiém thé 5 d6i vdi gen xa-5, trén co so phdn tich ALP, dimg
MAPMARKER dé vé bdn db.
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7.4.8. Lip ban a3 RAPD va RFLP d8i vdi tinh khdng bé¢nh bac 14 lia

Bénh bac 14 1da do vi khudn Xanthomonas: oryzae pv. oryzae {X00) - 12 mot trong
nhitng bénh hai nghiém trong nhét trén cdy hia. Pathogen thay d6i doc tinh cia nd tiy theo
gidng lia. Nguoi ta dd phén lap duge sau noi [races] vi khudn nay tai Philippines. MJi noi
¢6 ddc tinh riéng trén cac gi éng khac nhau véi nhilng gen khang khéc nhau, theo khai niém
"oen di gen" trong mdi quan he gita ky chil va ky sinh.Cho dén nay, cé hon 18 gen khang
Xa d3 duge phan 1ap bing phuong phap phén tich di truyén ¢ dién. Mot gen mdi, ¢d tinh
Iin, khang véi ndi 56 6 clia Xoo da dudc tim thdy tai Philippines.

RZ617
RZ28
219 —— ChOot16
RG1
70 — new gaheé
nze6
128 — _
RG136
ACS5-900
232 -—
CDO%9 "AC5-900
A B

Hink 7.6 » Bdn dé RFLP trén nhiém thé 8 ciia cay lia, khodng cdch tink bdng cM. [A] bdn
dé didge vé trén co 50 qudn thé vat liéu cia IRRI. Marker ACS -900 ndm gitta hei
RFLP marker Ia RZ66 va CDO99. [B] bdn dé dugc phat trién trén co so 132 cdy
F2 cla cap lai IRBBI3/IR24, cho thdy vi tri ciia gen mdi lién két chdt ché vdi
marker.

Vit liéu : Dong gin nhu ding gen d6i vdi gen mdi nay, dong cho gen khang (hat dai,
ma sé Acc.35023), va dong nhiém IR24 lam gidng tai tuc, duge dung lam vt ligu nghién
ciiu.Dong NIL dude tao ra tif ¢dp lai gitta IR24 / Gibng hat dai (Long Grain), qua ndm l4n
héi giao véi gibng tai tuc IR24, tidp theo dd 12 5 1n tf giao phéi. Quin thé phén ly F2 cla
132 cay dugc tao ra bing cach lai gilta NIL va IR24.

Phén ting déi vdi bénh bac 14: Bé me va con lai F2 duge trong trong nudng ma, Xay
bing khung bé tong. Vao giai doan dé chdi téi da, ciy lia duge chiing PX099 [néi s6 6]
ctia Xoo, theo phuong phép cét 14. 14 ngay sau dd, quan sat vét bénh va cho diém, trén co
56 phin trim dién tich vét bénh so vai dién tich 14,

Ly trich DNA, phén ting phan c4t DNA, di¢n di va phan tich Southern :
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DNA cia céy lua duge chudn bi td mo 1 tdi, déng khd, theo Dellapoftg va cty.
(1983). Genomic DNA cla IR24, gibng hat dai, quin thé tréng dén mang tinh khing, quén
thé tréng dén mang tinh nhiém, dude tidu hoa bing céc restriction enzyme nhu BamHl1,
Bgill, Dral, EcoRl, EcoRV, HindlIl, Psfl, Sali, Sacl, Xbal va YXhol. Thé tréng ddn mang
tinh khéng vA thé tréng ddn mang tinh nhigm dugc trich DNA, tif 10 cdy khang va 10 cay
nhidm trong F2. Déi vdi cac vat ligu loc con lai F2 (progeny filters), ngudi ta chi s dung
cac enzyme €0 phan dng dudng tinh. Dién di va phan tich Southern duge thyc hién theo
nguyén tic cla Sambrook va ctv. (1989).

Phan tich RAPD : st dung 260 primer loai 10-nucleotide (Operon 10-mer Kits,
OPERON TECHNOLOGIES,INC.) dé€ khio sat kha néing khuéch dai cac vét trong b6 me,
th€ trbng ddn mang tinh khing, thé trong dén mang tinh nhi&m, theo phudng phédp RAPD
cta William va ctv. (1990), Matin va-ctv. (1991). V&t c6 tinh da hinh va dudng tinh dugc
phan 1ap, va dudc lam thudn trén tAm gel, sau d6 cho dénb d4u phong xa biing phuong phap
primer ngiu nhién (Feinberg va Vogelstein 1983). Lién két giita RAPD marker va locus
clia gen mdi nay duge phén tich bing cdch sit dung vét chuyén tinh nhu chét thim do dé
khio sat céc thé loc cia 132 cy F2. Lo

Phan tich lién két gitta lociis clia gen mdi va RFLP marker: 10 RFLP marker co quan
hé rit gin véi RAPD marker dugc chon loc 8 khio sat IRBB13, giéng hat dai, IR24, thé
trdng ddn mang tinh khang, thé trdng dén mang tinh nhidm. Cac RFLP marker cho thdy
tinh chét da hinh giita dong khéng vé dong nhidm. Nhiing marker nay dugc sit dung dé
phan tich lign két clia nd véi gen méi trong 132 cdy cla F2

Phén tich bing computer : ngudi ta tinh cdc gid tri lién két theo phin mém
MAPMARKER ctia Lander va ctv. (1987). Khodng cich gilla cac marker dude bifu thi
bing centi Morgan, theo ham Kosambi (1944). Lién két thyc su c6 y nghia, néu lod
(logarithm of 0dds) & khofing 2 3.0.Ngudi ta tinh to4n khoang céch di truyén nay bing cich
phan tich nhidu diém(multipoint analysis). : '

Lap bin d6 RAPD clia locus gen mdi: Ngudi ta sit dung phan tich RAPD nhu bude
khéi ddu cho viéc 13p ban dd clia gen mdi. Theo két qué didu tra 260 random primer, ngudi
ta phan lap dugc mot primer ACS c6 tic dung khuéch dai vét da hinh gilia nhiing cay
khang [bd me khang, thé cho, thé tréng ddn ¢d tinh khang] va nhilng cay nhiém [bd me
nhifm, thé tréng ddn cd tinh nhiBm]. Mot vét ¢6 qui md 0.9 kb ducc khuéch dai tit cly
hidm IR24 va th tréng ddn c6 tinh nhiém. DAu vét clia vét nay ciing dugc tim thiy trong
thé tréng dén c6 tinh khang (Hinh 7.7 va 7.8 ). Lic DNA ctia 10 céy khing va 10 cAy
nhiém trong F2 duge khuéch dai bing primer ACS, thi vét 0.9 kb dugc tim thiy 6 tAt ca cac
cay nhiém, nhung chi dugc tim thdy trén hai cay khang. Dé khing dinh lign két nay [gilta
locus ctia gen mdi véi RAPD - AC5-900], ngudi ta di phan 1ap vét chuyén tinh trén tdm
gel, st dung né nhy mot thé thim d6 ¢ tinh chét lai (hybridization probe) déi vdi cac
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genomic DNA da bi phan giai bing 12 restriction enzyme. Céac doan DNA c6 tinh chét da
hinh da dugc phat hién c6 trong giéng nhidm IR24 va cay khang (IRBB13,giéng hat dai,
thé trdng dbn c6 tinh khang). Thé trdng ddn c6 tinh nhiém thé hién ca hai loai vét, bdi vi n6
¢6 chifa mot vai di hop tf (Hinh 7-7). Sif dung chét tham do AC5-900 dé khao st cac thé
loc c6 chiia DNA dugc ly trich tit 132 cay F2, ngudi td da tim ra khodng cach gita AC5-
900 locus va locus gen mdi 1a 5.3 cM.

c

9
254 4
i 3
ng.ﬂﬂ
E’E_.lxw M

3.5kb —
3.0kb—

Hinh 7.7 - Phim chup cho thdy hiéu qud lai giita RG136 va DNA dige phan cdt bdi Dral dé
phat hién gen khdng xa-13 trén cdy lua.

Vi tri ciia RAPD trén ban dé RFLP :

Chét tham do AC5-900 dugc st dung dé khdo sat cac filter, trong d6 ¢ Scal 1y tu
quén thé mapping ctia IRRI, sau khi kh&o st tinh da hinh DNA ctia bd me. Nguoi ta ghi
nhan cac kiéu gen cla nhing doan ma nay. Lién két gita RAPD marker va RFLP marke

 trong quan thé mapping ciing dugc tinh toan. Két qua cho thdy RAPD marker dugc dinh v
gitta cac RFLP marker la RZ66 va CD099, trong nhiém thé s6 8 (Hinh 7-6).

Phén tich lién két gen gitta RFLP marker va gen mdi :

10 RFLP marker phan tng véi AC5-900 locus da duge chon loc dé 1ai cac DNA blot
clia giéng IRRB13, gibng hat dai, IR24, clia quédn thé trdng dén mang tinh khang, va cli
quén thé tréng don mang tinh nhidm. Ngudi ta ding 12 restriction enzyme, d€ xem thé d
hinh cda nhiing dong nhidm va dong khéng, voi su phat hign clia RZ28 va CD0116, tron
didu kién DNA dudc phan cét béi Bglll, EcoRl, Sacl, Xbal, Xhol, va Dral (Hinh 7-8). Ba
marker con lai RZ926, CD0565, RZ66, RZ549, RZ572, CD099, va RZ997 cho théy tin
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chét don hinh. Ngudi ta stt dung RFLP marker d€ khdo sat cac filter ciia 132 cay F2. Nguoi
ta khong tim thdy cdc con lai tai t6 hop [recombinant] gita RZ28 va va CDO0116. Khoang
cach di truyén gitfa hai marker nay va gen mdi la 5.1 cM. Trong khi RG136 nim trén mot
vi tri khéc ctia gen mdi, khodng céch cia né véi gen mdi la 3.8 cM (Hinh 7-6 ).

£
O
0Oy
e i =2
bp g%%nn
A T

2036 — |
1036 — =

1018 — “0'9 Kb

507 —

Hinh 7.8 : Dién di sdn phdm PCR, sit dung primer ngdu nhién ACS5 cho thdy mic do da
hinh PCR. Né ciing c6 thé giip ching ta phat hién gen xa-13 trén qudn thé tréng
dén mang tinh khdng va qudn thé tréng dén mang tinh nhiém.
Déi véi cac tinh trang QTL, nhu phan tich tinh chéng chiu ngap hoan toan cia cy
Itia, ngudi ta di st dung AFLP d€ phat hién gen chdng chiu (hinh 7-9)

7.4.9. Ban db vit Iy cdy hia

Genome cdy ltia dugc xem nhu nhé nhit trong 16p thuc vat mot 1a mdm. Khoéng cach
vat ly : khodng cach di truydn (DNA : cM) duge ude lugng la 250-300 kb : cM
(Arumuganathan va ctv. 1991, Kurata va ctv. 1994). Thu muc YAC (Umehara va ctv.
1995) va BAC ( Wang va ctv. 1995, Zhang va ctv. 1995) da dugc lién tuc nghién ciu va
ing dung. Bén canh d6 cosmid ciing da dudc cong bd (Song 1995). Ban db vat ly trén cd

"sé YAC contig (Kurata va ctv. 1994, Sasaki va ctv. 1994) da dugc xay dung va dugc bo

sung lién tuc do Tién si Sasaki lanh dao, trong chudng trinh Rice Genome tai Nhat 1a mot
thanh tyu kha ndi bt trong nhiing nim gin day (hinh 7-1: ban dé vat ly trén co s6 YAC va
hinh 7-10: ban dé vat 1y trén co s6 BAC). D6i vdi cac tinh trang di truyén sé lugng, nhu
phan tich gen chéng chiu ngip hoan toan cia cdy lia, ngudi ta da st dung AFLP dé
mapping cac gen nay (hinh 7-9).
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Hinkh 7.9 : Bdn dé di truyén J nhiém (hé 11 ciia cdy lia, trén cd s¢ - () qudn thé can giao
i 16 hop [RIL] gita IR74/FRI34, va (2) qudn thé don boi kép [DH] ciia 16 hop
lai nay. Gach néi chi vi trl ciia gen Adhl/2 v ede gen OTL, kidm sodt tinh chong
chju ngdp trén cdy hia (Nandi va ctv. 1993).
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Ddt = khoang cach di truyén, Dvl = khoang cich vt ly.

Hink 7.10 - Bdn d8 vat Iy sif dung BAC clone phii rrén gen xa-5 ¢ mft nhdnh ngdn ca
nhidm thé 5. Khodng cdch di truvén dugc tinh theo phan tich Southern. Marker
28N22R v 40F20R dutge tgo ra nha Tail PCR tt ddu bén phdi ciia BAC clone,
ditgc bidu thi bing 6 vubng trén hinh, Nhilng clone chéng ldp 1én nhau dugc
bifu thi bdng nhing gach dgm (Yang 1997) .
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Chuong VIII

PHAN UNG CHUOI POLYMERASE (PCR)

Phan ung chudi polymerase (polymerase chain reaction) dugc viét tit 1a PCR. No 1a
‘cong cu kha mdi trong sinh hoc phan tlf, dinh déu mét budc tién cuc k¥ quan trong gibng
nhu cic kham pha trude day v& restriction énzyme va phuong phip Southern blot. Viéc
phat minh ra méay thermocycler (chu ky nhiét 46 dugc diéu chinh mdt cach tu dong), va st
dung DNA polymerase ¢ khé niing chiu dyng mét phé kha rong vé nhiét d6 nhu Taq da
gitip cho Kary Mullis doat gidi thudng Nobel 1993, vdi hang loat cic biing sang ché dugc
cip mang s6 hidu 4,683,195 (thang 7-1987), 4,683,202 (thang 7-1987) va hang loat céc
cong bb cla Saiki va ctv. (1985), Mullis va ctv. (1986), Mullis va Faloona (1987) da minh
. chiing thém thinh tyu quan trong nay. ’

. 8.1. NGUYEN TAC CHUNG
' PCR dudc thuc hién trén cd s6 phin ung sinh tng hgp DNA theo 3 trinh ty nhu sau
1. Bién thanh déy don (denature) |

2. Phn dng cta primer gin vao ddu day chudi md déi xdng vdi chudi ma trén day
" template (goi 13 tién trinh annealing) dé ¢6 phan tit DNA mdi.

3, Kéo dai dy mdi nhd primer (extension)

_ Nhilng phan tng nay dudc thuc hién nhd polymerase nhu Tag polymerase, va sy thay
di chu ky nhigt mot cach hop 1y, dic biét 13 nhiét dd cho denature va nhiét do cho
annealing. '

Ba trinh tu ndy x4y ra theo chu ky rit nhanh dé khuéch dai DNA( hinh 4-7, 8-1).

Su phét hién va phan 14p mot. DNA polymerase ¢6 tinh dn dinh rt cao ddi vdi nhiét
© do, tit mot vi Kkhugn c6 tinh chit chiu nhiét (thermophilic) 14 Thermus aquaticus (Tag), cho
phép ching ta cd thé téng hop day DNA mdi c6 tinh chit 14p di,}p lai nhidu 14n (Saiki va
ctv. 1988), s6 lugng khuéch dai ting theo ham s6 mil, lam cho cbng nght sinh hoc c6 thém
mot phuong tién rét c6 gid trj cho tng dyng cla nhiéu linh vic nghign ciu khac nhau.

Mot polymerase clia DNA va bén deoxy (dATP, dCTP, dGTP, dTTP) dugc dung dé
khuéch dai (amplified) m§t doan chuyén tinh ndo dé ctia DNA. Thé ting hoat co tinh
"chon loc" nay digc hoan thién théng qua sy hop lai cla hai oligonucleotide (F va R) trong
phin ung. Nhi¢m vy cla nhiing oligonucleotide nay 14 tic djng Jam cho DNA bj bién chét
, (m& day doi thinh day don) va nhiing phén cubi ca doan nhdm ting hoat len va cho nd
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hoat dong nhy nhing primer trong sinh t8ng hgp DNA. D& c6 tac dong mot cach dic bist
tai vj tri minh mong muén, nhiing primer nay phai dudc t8ng hop d€ cung cdp khoang 20-
24 bp chudi xoén (duplex) tai mdi doan cubi cua segment.

PCR chuén —— P y
_______________ ./ - -—_...__...__,._.___—
Targel DNA heat L;‘:::;,'i 4+ Taq polymerase = N
T - elc,
¥ A oo mTTomTT -y
- —— ] = /
S — N\
PCR nco Primer neo
" | e
‘——- ot nlifin iy . e \
-—Tar-u'e_l DPTA _______ heat Taq polymerase e e i e el it /k é dai
‘N\.\ -_ T B \ hl.l. Ch i
——m e -@—-—]
known pfirner)

——————

* N - -
priniers co
Chudi mi di bidt tnide chudi mit l
_ duge bidt khuéch dai

Hinh 8.1 : Phdn ing chudi polymerase (PCR) vdi 3 kj thudt ; PCR chudn, PCR neo, va
PCR ddo. Treng PCR chudn, DNA muc tiéu duge md ddy déi, sau dé cd hat
primer tdc déng & hai ddu day don, réi DNA mdi dugc téng hop nha Taq, vdi 4
deoxyribonucleotide. Trong PCR neo, chi cdn c6 mgt primer, mét dudi dG
nhdn tao dige gdn véao ddu 3' ctia DNA mue tiéu, DNA duge khuéch dai nhiéu
Idn nho mot primer ¢é chubi md dé bidy trudc, va mot primer thi hai cd oligo
dC. Trong PCR ddo, ngudi 1a dung né df khuéch dai dogn phan tl ké cdn
chui mé DNA da biét trudc, phan ti DNA ndy dgc phan cdt va néi lai bai
enzyme d¢ tao thanh mgt vong tron cd tink chdt monomer, sau dé DNA dvoc
Khudch Jai nhd primer tiong dong i ddu ciia chudi mé dige biét trudc.

. PCR dio
N . heat
. | phin cht _ circularize Tacr Pol.

Primer & bén tri tic dong trén ddy DNA 3'-5' con duge goi 1a forward primer, ky
hiéu 13 F. Primer bén phai tic dong day 5-3' con dudc goi 1a reverse primer, ky hiéu la R.
Su skp xép nhu vay 44m bio ving bi can thig¢p dudc ting cudng hoat dong, theo 3 trinh
34 ndi ¢ trén.

Ba giai doan nay lap lai nhidu 14n, d€ tao muic d§ cao trong su khuéch dai. Ba giai
doan x4y ra trong didu kign nhiét do Khac nhau (thi du 94°C, 55 °C, va 72°C), nén may
thermocycler phai c6 tinh chét tu dong hoa mét céch chinh xac, véi sy trg gidp cla Taq. DS
13 nguyén tic cd ban quyét dinh sy thanh cong cfia PCR. Sy 14p lai theo chu ky thudng xay
ra khodng 30 14n, d€ 1am ting hoat cic DNA mubn cé tai ving myc tiéu vao khoang 100
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riéu fold, dli dé ting hoat mot gen thanh mot khéi 16n hon rét nhiéu 14n tdng sb so voi
DNA khdi diu. Theo nguyén tc PCR dudc ap dung d€ khuéch dai cac doan DNA 200-
2000 bp vé chidu dii. Tém lai, khi cdc primer két hop vdi sgi DNA déi 14p cia n6 trong
didu kién mot khodng cach di dugc kich hoat, cdc dogn DNA nay 6 thé s& duge khuéch
dai 1én theo phan uUng day chuyén vdi polymerase. D3 dai cda DNA duge tang hoat tuy
thugc vio sé doan va chidu dai clia primer trong phan ting, diéu kién chét dém, nhiét do
annealing,.. '

8.1.1. Qui trinh chuin
Chu ky 25-35 trong didu kién : _
"Denature” 04-96°C 15 giay (ho#c 1au hon tuy theo vat lidu)

"Annealing”  55°C (50-56°C) 30 giay
“Extension"  72°C 1,5 phut

~_Chuky duge Két thiic bing mot "extension” & 72°C trong 5 phut. Sau d6 ngudi ta cho
diing héin bing cach tén trit sin phdm PCR 8 4°C.
Phuic tap nhét 13 nhiét do trong giai doan wannealing”. Chiing ta phii didu chinh dé ¢6
khuéch dai tét nhét va ghi nhn duge da hinh t6t nhét khi dién di trén gel (hinh 8-3).

8.1.1.1. Néng d¢ enzyme

Trong qui trinh chufn, ndng d6 enzyme ciing dugc xem xét than trong. Ngudi ta
khuyén céo st dung 1-2,5 don vi (SA = 20 don vi / pmol) trén 100l dung dich phéan ung..
Théng thudng ngudi ta sit dung 0,5 - 5 don vi / 100pl. Néu néng d6 Tag qua cao, nhiing
shh phdm khong chuyén tinh c6 thd nhay vao lam sai léch két qua. Néu ndng d8 Tag qua
thép, chiing ta & khong cé dii sb lugng men dé xic tic tao ra sin phdm PCR theo y mudn.

8.1.1.2. Deoxynucleotide triphosphate

Dung dich dNTP lam stock phi dugc trung tinh & pH = 7,0. Stock ban ddu duge pha
thém d& c6 10mM, va tén trid & -20°C. Stock duge dung cho x<t nghiém nén c6 nong dd
dNTP 13 1mM. Sy dn dinh cia ANTP trong subt cac chu ky 1ap lai udc con khoing 50%
sau 50 chu ky (Innis va ctv.1990). Ham lugng deoxynucleotide trong khodng 20 dén 200
UM cho két qua &n dinh, trung thyc, va chuyén tinh. Bén dNTP duge xi 1y sao cho néng
d6 ching tuong duong nhau, dé gidm thi€u téi da hién tugng sai bigt do két hop sai
(misincorporation) ma di truyén nao do.

8.1.1.3. Ham lupng Magnesium

Két qué sé tét néu chuing ta cho vao mdt ndng d6 Mg ti hdo cho phan Ung. Néng do
Mg c6 thé anh hudng dén :
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¢ Qua trinh annealing cua primer.

e Nhiét 4o d€ thio day thanh day don.

"o Sy chuyén tinh ctia san phdm PCR.-

s Hoat dong clia enzym va sy trung thyc cta két qua.

Tag yéu chu phai c6 Mg do & vi tri dinh, noi xdy ra sy kién gén primer, NTP va

a

day don DNA vdi nhau. Theo muc 8.1.1.2, PCR s& cin mot ham lidng Mg tif 0,5 dén
2.5mM ting v6i ham lugng dNTP t8ng s da cho. Ghi nhan thém [a: sy c6 mit cua EDTA
va mot vai hoat chét bam khac (chelators) trong dung dich stock cla primer hay cua day

a

don DNA s c6 thé gly xdo trdn ndng d6 téi hao cia Mg,

Tom lai theo qui trinh chudn nay, chung ta cAn tudn thu céc qui dinh nhu sau .
Phudng tién va hoa chét : '

e May Thermal cycler (PE 9600 Perkin-Elmer)

Miu DNA ly trich 100ng / ul

Dung dich stock ctia dNTP (m8i ANTP 13 5SmM)

Tagq polymerase (5 U/l Perkin-Elmer)

Dung dich stock cia 10x PCR buffer( buffer clia Perkin-Elmer cd
15mM MgCl;, 500mM KClL. 100 mM Tris-HC1, pH 8.4, 0,1% gelatin,
1% Triston X-100

* Pri_rher FvaR:10pM

Chuén bj 25ul dung dich c6 thujt ngit la ncocktail” bao gém

« DNA ' 1pl -
e 10x dung dich buffer 2,50
o M&i primer o 1l
o Dung dich stock dNTP oo
e Tag polymerase - 0,1pl

o Thém nudc cit hai 14n, sao cho dd  25ul

Chu ky nhigt trong thermal cycler: (Thi du fim da hinh cda Sacl, clone BS3,
4kb trong nguoi) i

e 94°C trong 5 phut, theo sau 1a 30 chu ky
e 94°C trong 30 gidy

e 60°C trong 30 gidy

e 72°C trong 1 phut

¢ Giimiuda°C
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8.2. TOI UU HOA CAC PIEU KIEN CHO PHAN UNG PCR
8.2.1, Sequence cia primer

Théng thitdng ngudi ta can co primer vdi chudi m3 dai cd 18 nucleotide trd 1én, ép
dung cho genome cta nhilng sinh vit thugc eukaryote, va primer ngdn - khoang 10
nucleotide cho nhiing DNA dugc clone héa nhu cosmid. Tuy nhién tuy theo loai primer
tutong hop véi myc tiéu Iya chon marker phan td trong xét nghiém PCR, ngudi ta cé nhiing
. primer clia nhilng marker ¢6 tinh nghu nhién nhu RAPD rét ngén (10-16 mer), hojc STS
“marker cén primer ¢é d6 dai 20-24 mer. Tuy nhién, chung ta nén nhd ring, DNA khong
phéi 12 mét chudi ma cia nhing nucleotide mot cich ngdu nhién, ma né cdn ¢6 dic tinh
clia nhiing ho (gene families), nhilng nguyén t8 cd tinh 14p lai, sy 14p doan don gian, hay
nhiing chudi mi lap lai phic tap (thi dy alpha satellite sequence ctia genome ngudi). Tuy
theo lodi sinh v4t, va ty theo cach thé hién cla sequence ddy don déi 1ap (template), ngudi
ta s& thiét ké chudi m3 ctia primer, va ki€m tra chudi ma cén than so véi s ligu luu tril
trudc day, nhdm loai tr cac sai sot v& k¥ thuat. Gén day, ngudi ta thudng st dyng phén
mém trong  puter dé thiét Ké ra nhiing primer theo muc tiéu nghién ciu.

8.2.2. Nhiét 4% trong gud trinh annealing

Suggs va ctv. (1981) da dé nghi mét cdng thic d€ uéc doan nhiét 46 T,, ma & nhiét
'dd 4y, mot niia cac primer sé duge phan ung annealing vdi sequence muyc ti¢u. Céng tthc
dudc stf dyng trong didu kién primer c6 khoang 20 oligonucleotide :

T,=4(G+C)+2(A+T)
A, T, C, G 12 s6 lugng céc base cd trong oligonucleotide.

| Tuy nhién viéc tinh toén ndy chi ¢6 tinh chét tam thdi, ching ta phai didu chinh lai
nhiét d6 nay d€ c6 sy khuéch dai cao nhét va thu nhan tin suit da hinh cao nhit. Bing kinh
nghiém, va thuc hién xét nghiém nhiéu 14n, ching ta mdi c6 thé 6 s6 ligu ding vé nhiét do
cho annealing. S base cang it, nhiét 4§ nay cang thdp, va ngugc lai. Hién nay c6 nhiing
may thermal cycler dugc thiét ké cho phép ching ta dua vao nhiéu nghiém thic T, d€ xéc
dinh nghiém thic téi hdo.

8.2.3. Phin uing dung dich dém

M6t trong nhilng 4nh hudng c6 tinh chét quyét dinh 13 ndng d6 Mg™, ké cd vé tic
dung chuyén biét va két qui PCR. Mdi tnidng c6 tinh chit ion nhu vdy 1am cho dung dich
dém tr§ nén ning dong hon rt nhidu. Do d6 néng d6 Mg® cao hay thép déu tao ra dnh
hudng rét khéc nhau trong phén ing PCR. Néng d§ cao clia Mg® s& lam cho phan tf DNA
day dbi 6n dinh hon, va ngin ngifa sy bién chét hoan toan (sy md day d€ cho day don) cia
san phdm trong m&i chu ky, 1am cho két qua PCR it di. Lugng du thia Mg? con lam cho
hién tudng annealing gia xdy ra thém 8n dinh hon, tai nhiing vi tri khong diing cda déy don,
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cho ra nhiing san phim khéng mong muén véi sé luong kha idn, nhung mic 4§ chuyén
tinh rét thip (Oste 1989). |

Nguge lai, néu néng do Mg® qua thip (< 0,5uM), n6 & lam xAu di qud trinh
extension (kéo dai chudi ma déi l4p vdi day gbc), trong dé Mg dong vai co-factor cia Taq
polymerase. Mot vai ion Mg** s& dugc kep gid bdi dNTP trong phén iing. Do d6, ngudi ta
cdn phdi xéc dinh néng d6 tdi wu clia Mg*'nhim ddm bao két qui s lugng sin phdm
(yield) va sy chuyén tinh ctia sin phdm PCR (specificity). Trong mét vai vung co tinh chét
recalcitrant nghia 12 cé rét nhiéu cip GC, thi chi cn cé mgt khodng bién thién rat hep vé
néng d6 Mg, dii cho ra két qud PCR va sy chuyeén tinh mong muén.

' Mobi trudng dém KCl d3 va dang duge 4p dung rdng rdi, cting ¢6 thé 13 buffer rét hifu
dung cho k¥ thuat PCR. Tuy nhién, trong mot vai loci, ngudi ta thdy méi trudng dém nay
rit kho ding cho khuéch dai sén phim, chi trit Mg”* da dudc lya chon.

PCR ciia nhiing loci gidu GC cho thiy: mifc d6 chuyén tinh gia ting khi khuéch dai
trong dung dich dém NaCl, nhd su bién chit hoan toan (complete denature) (Holm va ctv.
1991).

Ngudi ta con tim thdy dung dich dém ammonium sulphate - dung dich dugc st dung
rét s6m - 1am gidm nhiing sén phdm dudc phat trién mot cach khéng hoan toan trong PCR
- vdi Tag. Phuong phép niy ding d€ phét hién nhiing bing c6 trong lugng phan Y thép chay
trén acrylamide gel, d6i véi nhilng sén phdm PCR dugc theo d6i nhd danh déu phéng xa.

pH ctia dung dich dém ciing dugc xem xét trong ky thuat PCR. Hiu hét cic dung mdi
phan iing duge dém trong méi truong 10-50 mM Tris - HC d pH = 8,3 , nhiét d6 20°C. Tuy
nhién, pH s& gidm khi nhiét 9 ting. Theo chu ky nhigt d9 cia PCR, pH s& thay dai ur 7,8
dén 6,8. Vi khodng gia trj nhut vdy, pH dugc xem nhu tam chép nhin.

_ 8.2.4. Néng d9 deoxynucleotide

Ngusi ta di khuyén céo ring m3i deoxynucleotide dugc sit dyng 1a 200 uM. Lugng
thia ddu tién cia deoxynucleotide tuong xtng theo 100 ng DNA ciia day don (10 dén
10", néng dd cla né phii 12 mot hiing sé khong ddi (constant). Néng d6 ban diu 13 200
uM, néng do dNTP sau cung s& hinh thanh mét lugng thia 10%, ngay ca khi 50% cua né bi
phan hily trong qua trinh di&n bién chu ky nhiét. Diéu quan trong 12 ching ta phai giit cho
ndng d9 clia tit c4 céc deoxynucleotide bing nhau, dé tranh sy két gin vao nhim 4n.

8.2.5. DNA polymerase chju nhiét

Néu DNA polymerase qua du thifa, ching ta s& thdy hién tugng tdng hop DNA do
phdn Ung gid clia primer trén ddy don. Trong hdu hét céc protocol, ngudi ta khuyén céo
néng o Tag polymerase nén sit dyng 1 0,5 U / 25 pl, s€ cung cAp enzym co nbng dd phan
& thép nhét cho moi hgp phin ctia phan Ung, 1nM. Sau khi khuéch dai dugc 10°fold g+
viing muyc tidu khdi ddu, 1fM, chung ta sé ¢6 mét sé lugng phan ti tudng ducng véi phén td
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enzym. Néng d@ it nay dd d€ kiém soét sy chuyén tinh clia phén vng khuéch dai. Ching ta
khéng nén sif dung nong dd cao hon 2,5 nM clha enzym (1,25 U/ 25 ul).

8.2.6. Chét én dinh hoat ddng enzyme

Nhiing hoat chét 6n dinh enzym (enzyme stabilizers) ciing dugc chi y. Nhifu nha san
" xuét héa chit dii xem xét gelatin hojc Triston X-100 trong nhitng buffer dé tén trii enzym.
C6 trudng hop ngudi ta st dung c4 hai lam dung dich dém. Nhim bo quan va n dinh
enzym trong qué trinh x ly nhiét cda PCR, mé&i dung dich dém trong phén ung déu c6
chifa gelatin & néng do 0,01% va Triston X-100 & néng d6 0,1% (v/v).

8.2.7. Ndng 4 cdc primer

Ludng thia ddu tién cla primer dng véi day don template (10”) 1a ndng do primer
cin thiét, né phii 13 hiing sé. 95% céc phan tf dAu tién cia primer vén con duy tri sau 30
chu ky. Trong hdu hét cic \ing dung PCR, hai primer F va R déu phai cé ndng d6 bing
nhau. Néng do sau cing ctia mi primer 12 0,1uM, tudng duong vdi 2,5 pmol (16,25 ng clia
20-mer) trong 25 pl dung dich cocktail. Néng d¢ nay phai dugc didu chinh 0,5 puM, tuy
thude vio locus nio d6 cin duge khuéch dai. Nhing protocol trudc day khuyén céo primer
& ndng d6 3uM, nhung véi ndng d¢ cao nhut vay khong nhiing khong cin thiét ma con tao
ra bét 1gi, vi qua thiia primer, dfin dén sy hinh thanh hi¢n tigng primer dimers, va hién
. tugng ptiming nhim.
8.2.8. Sé lwgng DNA
Phén tt DNA & day hiéu theo nghia DNA template.

Thi dy genome cila ngudi, DNA c6 125 ng / 25 pl duge sif dung. Didu nay tudng
duong véi 0,063 attomoles clia DNA (# 10" mol) va & ndng d6 2,5 fM. Khi khuéch dai
~ viing myc tiéu tif ddy don DNA, s6 lugng ciia template dugc tinh toan trén cd s mol. Phép
tinh ndy gitp chiing ta x4c dinh s6 higng DNA cén phii <6, sé chu ky d€ tng hop ra DNA
véi s6 lugng mong muén.

Tinh trung thyc (fidelity) clia viéc khuéch dai nhidu it tly thude vao muic dd sai sot
cita DNA polymerase. Tinh trung thyc dugc hidu 14 sé copy dugc téng hop nhd khuéch dai
theo chu ky PCR sé giéng hét nhu phin tt DNA géc. N6 con tiy thugc vao sé copy ddu
tién ctia template. Sai s6 ngfu nhién c6 trong vai chu ky didu sé lan rong qua nhiing chu ky
sau. Tinh trang nay digc xem xét qua hién tugng jackpot - mot kidu dt bién duge tim thiy
\rén E. coli. Néu s6 lugng phan tf khéi ddu it hon 100, va tinh trung thyc clia phén tng
polymer duge gitl t6t, thi ngudi ta cd th€ thuc hién nhilng chu ky d¢4u tién cla PCR, kiém
so4t duge bing T7 hoic T4 polymerase. Cho dii nhiing enzym nay khong ¢6 tinh chiu nhiét
gidi, nhung no ciing s& b8 sung thém sau m&i 14n denature (md day don). N6 cho muc do
sai sGt thép hon Tag polymerase (Keohavong va Thilly 1989). Sau mdt vai chu ky ddu tién,
PCR ty diéu chinh lai vdi hoat dong ciia Tag polymerase.
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Bdng 8.1 : Nhiing polymerase chiu nhigt va cdc diéu ki¢n kem theo

Enzym

Buffer / pH

Mudi

Cation Mg*'

Taq

Thermus aquaticus

UITma

Thermotoga maritima

Tth

Thermus thermophilus

P

-

Y

Pyrococcus furiosus

- Thi

Thermococcus littoralis

Tub

Thermus ubiquitus .

fl

Thermus flavus

. Pwo

Pyrococcus woesel

Tbr

Thermus brokianus

10mM Tris-HC}, pH 8,3
10mM Tris-HC}, pH 8,8

10mM Tris-HC], pH 8,3

20mM Tris-HCI, pH 8,2
10mM Tris-HCI, pH 9,0
50mM Tris-HCl, pH 9,0

50mM Tris-HC}, pH 9,0
ho#c '

20mM Tris-acetate, pH
95,0

10mM Tris-HCl, pH 8,85

10mM Tris-HC}, pH 8,8

- 50mM KCl

10mM KCl

90mM KCl

jomM KCl
o6mM

(NH,),SO,

50mM KCl

- 20mM
(NH,),SO,

20mM
(NH,),SO,

70mM
K-acetate

20mM

(NH,),80,

50mM KCl

1.5-5.0mM MgCl,

1,5-5.0 mM MgCl,

1,0-2,0 mM MgCl,
+reversetranscriptase

2,0-4,0 mM MgCl,
+ EGTA dé gitt Mg™"

1,2-2,5 mM MgCl,

1,5-5,0 mM MgCl,

0,7-2,0 mM MgCl,

1,5-5,0 mM MgCl,
t8ng hop DNA
1,5-5,0 mM MnSO,
reverse transcriptase
1,5-4,0 mM MgSO,

1,5-5,0 mM MgCl,
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Sy khuéch dai ca nhing miu DNA nhu vay (€ 100 copy cla day don template) -
dugc cong bd nhu qua trinh ¢d hai pha: pha thanh lgc va pha khuéch dai. Pha thanh loc ¢d
dac diém 13 mot lugng dut thila cao cac hda chit ing véi mot it phan t cla day template.
Phan ti nay dudc pha lodng ra, lam cho giai doan thanh Ioc cia PCR trd nén khé khin hon,
vi tAn sudt d€ primer va day template gdp nhau gidm rd rét, ma tiép xic gida primer va
primer lai tang lén. Tinh trang nay hinh thanh hién tm,mé primer-dimers. Phudng phap
booster PCR (kich hoat) da duge d& nghi' d€ khic phyc hién tudng ndy. Theo tién trinh
khuéch dai ving muc tiéu gép nhiéu 14n ( 107fold) trong suét pha thanh loc, nhing phan w
dudc tao ra ddu tién s& trd thanh day template chinh cho 1in khuéch dai tiép theo. Phuong
phép booster PCR da thanh cdng trong viéc khuéch dai nhiing phan ti don DNA, vdi két
qua san phdm PCR cao, vdi rit it hién tugng primer-dimers, hon phudng phap PCR tiéu
chudn.(Ruano va ctv. 1991). | :

Phutdng phap hot-start PCR (khéi dong nong) tré nén ph8 bién trong trudng hgp chén

_ doan va phép y € khuéch dai mot miu DNA rét lodng, nghia la s luong DNA cyc ky

thdp. Tt ca nhiing vat ligu trong ky thuat nay dugc chudn bi theo qui cach dic biét nhu:

. dNTP, Mg”, Tag, primer ). Anh hudng ndi bat ciia phuong phap "hot-start PCR" 1a cho
. DNA template vio qua trinh khuéch dai ¢6 chon loc, trong chu ky thi nhét clia PCR.

" Phuong phép hot-start PCR loai trit bét c sy tdng hap céc san phdm ngoai sinh nao do, do

primer cd tinh chét khong chon loc lai vdi DNA template, & nhiét do 30°C-60°C, ma- Tag
polymerase duy trl hoat déng ctia né & nhiét d6 dy. San phdm gia nhu vy s€ duge tdng hop
trong chu ky thif nhét ctia PCR, néu toén b dung dich phin tng ditge chudn bi trong diéu
kién nhiét do binh thudng cla phong thi nghi¢m, rdi x¥ 1y § 94°C. Bt diu vao chu ky thd

‘hai ctia PCR, nhilng sén phim gid nhu vay ¢6 th€ duge khuéch dai 1am sai léch muc tiéu

mong mudn.
8.2.9, Ti ié giita primer : template

Mot trong nhiing khai niém quan trong nhét cia PCR 12 d 18 t8i hdo gitta primer va
template. Néu ti 1¢ nay qua cao, hién tugng primer-dimers s& xuét hi¢n, gifng nhut trudng

hop miu DNA qua lodng. Néu ti 1€ nay qua nhd, két qua sén phdm PCR s& khong nhiéu.

Hiu hét cée trudng hop ap dung PCR, déu ding mdt ndng d6 primer khong qua 0,5
UM (12.5 pmol/25 pl cocktail), khong tinh dén ndng d6 template DNA, d€ tranh hién tugng
primer-dimers.

8.3, PINH LUGNG DNA VA RNA BANG PCR

Khé nang dinh lugng s6 copy thip clia mdt nucleic acid nao d6 rt quan trong cho
nghién ciju cd ban va ing dung thudc linh vyc y hoe. Két hap hai phuong phap PCR va
TGGE (temperature gradient gel electrophoresis = dign di frén gel theo gradient cua nhigt
dd) cho phép ching ta mft he thdng dédng tin cly dé dinh lugng.
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He théng PCR/TGGE yéu cu cac tidu chudn ddng nhit & bén trong, ngoai tri
nucleotide, vdi mue tidu xée thyc rd rang. Cac vi tri phén ving priming déng nhit va nhiing
chudi mi déng nhét, tf 1¢ gida thuc t& valy thuyét niong déi dn dinh trong subt qua trinh
khiséch dai. Sau khi phan ung bién chét vA hoan nguyén day DNA, cac phan i co danh déu
hinh thianh day déi dang homo véi khuéch dai chufin (amplified standard), va hinh thanh
dang hetero vdi khuéch dai muc tid¢u (amplified target). Lién sau do, phuong phap TGGE
s& gitip chiing ta phan loai hai dang homoduplex vé hetero duplex niy. '

Dang homo di chuyén nhanh hon dang hetero trong nhiing 14n md day don cudi cung.
6 lugng copy diu tién ctia nucleic acid myc tiéu rét d& tinh, bing cach 14y theo ti 1¢ gilia
hetero va homoduplex, va s copy diu tién clia nucleic acid chudn. D4i véi dinh lugng
RNA, mot RNA tieu chusn s& duge dung lam kiém chiing hiéu qua cla téng hgp cDNA déi
véi su khuéch dai PCR.

Ngoai ra, hé théng PCR/TGGE con phat hién nhiing thé dot bién (target mutants)
Trinh ty ctia h¢ théng nay dude thyc hién nhu sau :
e Phan tich TGGE.

e Dinh lugng DNA bao gbm: tdng hop DMA chuén, x4c dinh sé copy ctia plasmid,
xac dinh s6 copy cliia DNA trong méu.

o Dinh lugng RNA : tdng hgp RNA chudn, dinh lugng mRNA.
Trong phén tich TGGE, chiing ta phéi chudn bi polyacrylamide gel bing cach pha

trn. _

e ure | 21,68

e 30% acrylamide stock 12ml
o IMMOPS 0,9ml
e 0,5SMEDTA o0ul
o 40% glycerol 2,25ml
Sau d6 chudn bi miu PCR :
e sin phdm PCR dpl
e DNA chugn cé danh déu 1pl

e 2X dung dich dém (TAE) Sul

Cho vio heat & 98°C, 5 phiit d€ phén ving bién chét x4y ra, r8i hoan nguyén ¢ 50°C
trong 15 phit. Chay dién di TGGE ( trén dung dich dém 1X TAE hay TE), ¢ higu thé
300V, thdi gian 2 gio. Phém mau xanh bromophenol chuyén dich 7-9cm doc theo m®i slot.
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Gitf yén gel trong t dinh 6n, 6 10% ethanol, 0,5% acetic acid trong vong 15 phuit.
Dinh 6n gel c¢é 2% glycerol trong 10 phut va sdy khd 50°C trong 3 gid.
Chyp gel trén phim X-quang, va dénh gia két qua trén phim.

8.4. THIET K PRIMER

Viéc chon loc mét primer ndo d6 13 mét thi thach cye ky quan trcjng khi ching ta
muén ing dung PCR c6 hiéu qua va d6 trung thyc cao.

Nhiim dat dugc thanh cng trong viéc khuéch dai clia PCR, chiing ta phi ¢ mét
thiét ké chinh xd¢ vé oligonucleotide primer.

Sequence clia primer dudc chon xac dinh kich thudc, vi tri cda sdn phdm PCR, ciing
nhu nhiét d6 Tm ving dugc khuéch dai. Primer dugc thiét ké ding cé thé gitip chiing ta
tranh tao ra nhiing sin phm PCR khong chuyén tinh, giéng nhu hién tuong phan biét gilla
c¢DNA va DNA clla genome trong RNA-PCR.

8.4.1. Thong s8 ca bin dé thiét ké primer

Muc dich cua thiét ké primer 13 c6 dugc mot cin bing gilta hai két qua: su chuyén
tinh va sy hiéu qua cida PCR. Sy chuyén tinh duge xem xét trén cd sd xuét hién bao nhiéu
14n hién tugng priming nhim trén tdng s6 14n priming (sy lai giifa primer va diy template
tai vi tri myc tiéu cia nd). Tinh hiéu qud cda m6t primer 13 1am thé nao tiép can vdi ly
thuyét vé két qua sin phdm, trong mdi chu ky PCR, mot cip primer ¢4 thé khuéch dai ra
mot san pham.

M6t chudi ma DNA nao dé di duge cung cAp, ngudi ta ¢cé thé phan tich primer trén
- phin mém mdy tinh, d€ cé mét can bling gilta hai muc tiu néi trén..

. 8.4.1.1. Chiéu ddi primer

Su chuyén tinh thudng dugc didu khién béi chidu dii cla primer va nhiét do trong
qua trinh annealing. Oligonucleotide ¢6 kich thudc 18-24 base cé xu thé trd thanh nhiing
sequence rdt chuyén tinh, néu nhiét dd annealing cia PCR dugc thiét ké x& xich vai do so
vdi Tm cia primer (nhiét d§ ly thuyét). Primer c6 chidu dai cang Idn, sy chia céc template-
d€ dudc quén doi vdi primer - cing nhé. Trong khi khuéch dai theo him sé mi, mét sy cé
nhé ndo d6 cda qué trinh annealing ciing s& 1am suy gidm két qua sin phdm PCR.

D& t6i uu héa PCR, ngudi ta st dung primer ¢6 chidu dai téi thi€u sao cho dim bio
nhiét d§ melting khoang 54°C, ho#ic hon chiit it, didu nay s& cung cdp nhung co hoi tét nhét
. d€ duy tri sy chuyén tinh va muc d6 hiéu qui cao.

Nhilng oligonucleotide ngin (15 base hojc ngin hon) dugc ding mot cach han ché
trong nhiéu qui trinh PCR, thi du nhit primer ngiu nhién trong mapping cac genome don
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gisn (Liang va Pardee 1992, William 1990). Tuy thude vao kich thudc genome cla sinh
vat, chiing ta s& c6 mot dd dai téi thidu, sai biét hon kém nhau vai nucleotide. Chiéu dai
primer t6i thidu cho hau hét cac ting dung PCR 1 18 nucleotide.

Néu cDNA thudn khiét duge st dung, hogc néu DNA ciia genome khdng co, thi
chidu dii nay cé thé gidm xubng, dé mic 49 rii ro do hién tugng tuong tac khong chuyén
tinh gifta primer va day template sé gidm. Ngudi ta thudng thiét k& primer c6 d6 dai 18-24
mer.

Mit khée, primer cang ngdn, qua trinh quén d6i gilta primer va ddy DNA cang
nhanh, tao thanh day doi dn dinh trong tong hop DNA.

Théng thudng, primer co 28-35 mer cin cho viée khuéch dai cdc sequence ¢ mic 46
di hdp cao.

C6 hai kha ning 4p dung trong thiét ké chiéu dai cia primer :

o Khuéch dai nhilng phan t c6 tinh ddng dang (isoform) cta protein hodc médt ho
protein trong cung médt loai sinh v4t, cling nhu cloning mét gen chia loai khac ma
sequence ctia n6 rit cAn thiét cho nha nghién ciu (Dveksler va ctv. 1993)

e Khuéch dai nhiing sequence clia virus nht HIV-1, ma st bién thién cla sequence,
su c6 mijt cia sequence, s€ xac nhén sy ¢ mit ciia bénh do virus gay ra (Mack va
Sninsky 1988, Ou va ctv. 1988) '

Trong cA hai trudng hop, ngudi ta déu nhd phin mém clia may tinh dé thidt ké
_ primer, nhiim so sanh tit ca cdc sequence c6 lién quan, va md t& ving cha DNA muc tiéu,
véi sé luong thép nhét sy bién thién clia chudi ma. '

~ Khi chon lya primer dé khuéch dai DNA tif nhiing loi sinh vat khic nhau, chung ta
nén tranh chudi ma & viing khong gidi m duge 5'-3' cia mRNA, béi vi n6 cé th& khéng ¢6
bAt cif mét muc dé tuong dong ndo (homology).

Vi tri ddu 3' ctia primer nén dugc xic dinh cdn than, vi né cé tinh chit quyét dinh cho
sy thanh céng cla PCR. Khi ching ta xdc dinh dugc mot amino acid, hai base dau tién
trong codon cua no, hoic 3 base trong trudng hgp né duge ma héa bang codon don
[methionine va tryptophan ], thi 2 ho#ic 3 base diu tién nay duge dung nh déu 3.

Nhilng cip base hoan chinh gilfa nhing diu 3' clia primer va template cho phép
chiing ta 6 dugc két qua mong muén, va giam thiéu t6i da hién tugng khéng tucng xung
(mismatches) trong khodng 5-6 nucleotide tai ddu 3' clia primer.

Thong thudng, sy thém vao sequence khong ¢6 lién quan tai ddu 5’ cla primer vin
khong 1am thay. d8i qué trinh annealing. Trong mot vai trudng hdp, khi sé lugng base nhiéu
lén c6 ¥y nghia, nhiing base nay khong tuong xing vdi sequence cia diy template, dudc
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tham vao primer. Su khuéch dai véi 4 - 5 chu ky & ¢6 thé hoan it trong didu kién nhidt do
annealing thép. .

Déi véi nhilng primer ngin hon 20 mer, Sugg VA ctv. ( 1981) da dd xufit mot cong
{htie tinh Tm lién h§ vdi cac base (xem muc 8.2.2). Trong khi primer dai hon, tinh toan nay
chi ¢6 gia tri ghn dung. Sau nay nhd phudng tign computer, Breslauer va ctv. (1986), Freier
va ctv. (1986) da thiét ké PCR primer theo chuong ifinh cai d3t sin, kha tién 19i.

8.4.1.2. Nucleotide cudi cuing cia primer

Nhiém vy cia déu 3' trong primer 12 Kiém soat hién tugng priming nhim (Kwok va
ctv. 1990). Nhiém vy khéac cha nd 1a ngan ngia hién tugng wong déng (homology) trong
cting mot cip primer. Ching ta phai than trong vi primer khdng phai 1a sy kién c4i ndy b
sung cho céi kia, dic biét tai ddu 3' cva no. Néu khong than trong trong vige xac dinh déu
3', hién tugng primer-dimers s& xay ra, voi tinh chdt bd sung cho nhau, shn phim PCR hic
by gio sé la mdt su khuéch dai clia chinh primer, chd khéng phai DNA template ma ta
mong muén. Trong truong hop c6 nhidu cgp primer dua vao trong cung mot phén tng
(multiplex PCR), chiing ta cAn phai kiém tra ghp d6i hién tuong b4 sung cho nhau cla tat
cA primer. Thong thudng, trong chuong irinh cai dat sin clia computer, khong cho phép c@p
primer c6 sy tuong déng v& diu 3', nhim gism co hoi xuét hign hién tiong primer-dimers
(Chou va ctv. 1992).

8.4.1.3. Ham lugng GC va Tm

primer clia PCR phéi duy td duge ham lugng GC dén mic 6 th€ duge. Nhiing
oligonucleotide 6 20 base, véi 50% G+C, thudng c6 gia tri Tm trong khodng 56-62°C, tao
oo didu kién d€ qué trinh annealing dat két qué tét. Ham lugng GC va Tm phai khdp vdi
mot cip primer s€ dugc thiét ké. Néu gia tri Tm cang 1dn, cd hoi cho priming nhdm cang
€ao. '

Do d6 khi thist ké primer, chung ta phai luu ¥ dén ham luong GC, di khi do lam
ohidu mfu, ching ta s€ c6 nhilng kinh nghiém riéng trong thiét ké primer, nhét 1a viéc
chuyén ddi sequence ctia RFLP sang STS marker. ' L

8.4.1.4. Chon loc khong dua trén computer

Primer phai duge chon loc ti phitng viing dudc md ta itk & diu 3' va ddu §' clia
mot sequence rat chuyén tinh 30 d6. Phudng phap thiét ké primer don gian & day 1a: chon
nhiing ving ¢o thiéu mot nucleotide don nio d6. Phuong phap chon lgc primer nhif V&Y la
cach 1am gidm co hoi x4y ra hién tugng tiong ddng primer-primer. Mot 14n nia, chung ta
phai thén trong cén nhidc vé chidu dai cip primer, ham lugng base, dé gia tri Tm clia primer
x& xich trong vong 2-3°C.
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8.4.2. S& dung phin mém aé thiét ké primer

Céong thiic ddu tién clia Suggs va.ctv. (1981) 13 Tm = 2°C x (A+T) + 4°C x (G+(C) da
tr& nén phd bién nhd tinh ddn gin va tinh chinh xac cla nd.

Hai chuong trinh st dyng hdi khac nhau mét chiit v& cach tinh todn, nhung cung cho
ra mdt primer dugc chon, néu chiing ta nhip vio nhiing thdng sé co ban gidng nhau.
‘Nhiing sai biét do phép tinh khac nhau din dén thd ty uu tién trong tiéu chudn chon loc da
va dang dugce ap dung.

Ngudi ta thyc hién cac phuong an dé dy doan gid tri Tm trén co s cic thong s6 nhiét
dong hoc. Trong chuong trinh khéc, ngudi ta md hinh héa nhiét 4 annealing dya trén cong
thuic dude phat trién tit céc doan phan 1t DNA c6 d6 dai hon 100 nucleotide (McConaughy -
va ctv. 1969). Cong trinh nghién cifu cia Rychlik va ctv. (1990) cho phép chung ta mo
hinh héa v& nhiét d6 annealing t6i hio ciia mot cip primer. Sau dé, Wu va ctv. (1991) da
. dua trén chidu dai primer, ham lugng GC, d€ md hinh héa nhiét do téi hio nay. Nhu vay,
_ héu hét céc chudng trinh d43u nhim tim mot nhiét o annealing thich hgp cho PCR. Ngay
cang cé nhiéu chuong trinh c3i tién véi dd chinh xdc cang cao, di dugc nhiéu phong thi
* nghiém ing dung.

8.5. NHUNG UNG DUNG QUAN TRONG CUA PCR

Hién nay, thanh au cia PCR md ra nhidu trién vong cho sinh hoc phan td, voi nhidu
¥ng dyng trong sinh hoc, trong y khoa, trong néng nghiép,.. (hinh 8-2)

Trong nghién ctiu genome

¢ Nhan ban vo tinh vdi PCR

« Recombinant PCR

e KJ thuat footprinting DNase |

e Thanh loc Agt11 libraries

e HLADNA

o Multiplex PCR

Trong y khoa :

e Phat hién té bao T/ virus gdy bénh ung thu mau
e Phat hign sidu vigan B

¢ Nhiéu ung dung khac trong chdn dodn bénh

3 day chiing ta chi d& cap dén vai ung dung trong phan tich genome.
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Hinh 8.2 : Ung dung PCR trong chdn dodn bénh d nguodi, Phdt hign siéu vi gan B. Cot 1,
marker pBR322 dugc cdt bdi Mspl. C6t 2, sin phdm PCR chia ditge biotyl héa.
C6t 3, sén phdm PCR da duge bioty héa. Cot 4, phan tich Southern sin phdm
PCR dd duac methyl héa trén gel cé alkaline dé o phén ing denature (Innis va
ctv. 1990}

150
205
262
345
536
747
989
1327
1924
2425
2951

Hinh 8.3 © Khuéch dai doan phén i B-globin cé kich thude it 150 - 2951 bp. Dung tich mdu
100 ! bao gdm dung dich dém, 200 pM cho méi dNTP, 250 nM cho mdi primer,
100 ng DNA ctia ngudi, 2,5 don vi Taq polvmerse. Phén ving xdy ra trong 30 chu ky.
Dién di trén gel voi ham lupng agarose Ia 1,6% v nhugm mau voi ethidium bromide
Sfluorescence. Chidu dai ciia sén phdm thé hign thanh mgt vach ca méi c6t. Marker
i phage A digc phan cdt bdi BStEH (500 ng) vé @ x 174RI duigc phdn cdt boi Haelll

(250 ngg) (Innis va ctv. 1990}

209



8.5.1. S& dung PCR af tac nhanh cdc gen téng hap

Drillon va Rosen (1993) 44 khai thic kha ning séng tao nhilng doan phan t DNA
mdi ciia PCR. Phuong phép cta ho co tén {3 PCR hai giai dogn (two-step PCR) dé tao
nhanh cac gen t8ng hop. Phudng phap dude xdy dyng trén nhilng quan sat ctia Mullis va
ctv.(1986) trong do nhiing nucleotide chéng 14p nhau co th duge s dung dé séng tao 1a
DNA t8ng hop, thong qua nhidu véng'khuéch dai PCR theo kidu Klenow. Phuong phap
nay 16 ra hitu dung khi tdng hgp gen cho protein cha HIV-2 Rev va protein Wilms - Jocus
gly ra khéi u. Ngoai ra phuong phap nay con thanh céng wong viéc tao ra dot bién nguyén
16 phan ving véi HIV-1 rev. Kha ning tao ra DNA tdng hop ¢6 nhidu ap dung tay thudc
vio thiét ké cla chung ta. Céc gen cia sinh Vat eukaryote thuong the hién rét kém trong hé
théng thé hién ctia vi khuén, Ly do clia vige nay 12 vi khuén c6 nhing codon clia gen cua
_ ginh vt eukaryote. Nguoi ta co thé thiét ké mot gen t6ng hgp co chita codon, ma codon nay
. dugc dung trong sinh vat thudng duge thé hién protein. Phuong phap nay dugc hoan tAt nho
s\ gidi ma nguge chubi ma amino acid clia protein rhong muén. DE thay déi chu tric cua
codon, gen t6ng hop ¢6 thé dugc thiét ké c nhing restriction site thuén 1gi phuc vu cho thi
* nghiém cloning, hoic khong c6 restriction sites chuyén tinh 13m phuong tién cho cloning
theo chiéu sau : |

1. Phat sinh thé khim (chimeric) c6 tinh ddng nhét phuc vu cho nghién cdu tuong
tac gita cu tric va chic ning, nghién cdu Anh hudng trao 4éi clia mot loal.
protein cé va khong <6 lien quan dén thé kham.

5. Thay d8i trén _qui'mﬁ 1dn cla protein bodc nhﬁng nguyén té chuyén ma (nhd
promoter, terminator,..) [c6 thé phan tich ot bién].”

3, Séngtaora ghing promoter mdi hodc protein mdi.

4. Bao hoa tinh phat sinh 4ot bidn clia gen théng qua su dung nucleotide co tinh
chit nghu nhién hodc sit dung deoxyinosine trong {hiét ké sequence clia gen.

Nguyén tie cha PCR hai giai doan ¢6 th€ dugc mo ta nhu saw: hai phan ung PCR xay
ra lidn nhau. (i) pha’{h \ing thd nhét clia PCR phat sinh ra ddy template fU0ng Ung voi gen
tdng hop, ( i) nd duge khuéch dai trong phan ting PCR lAn thit hai. Trudc khi it dAu tiér
trinh nay, ngudi ta phéi thiét Kk chu triic va phai xac dinh chudi ma nucleic acid cla get
tdng hgp ma minh mong mubn.. Sau do oligonucletide theo chiéu dai ctia gen phai dug
thiét ké va dudc t8ng hop. Thong thidng ngudi ta téng hop oligonucleotide theo s6 char
v6i chidu dai khoang 16 d4én 30 nucleotide. SO lugng va d6 dai cla tung oligonucleotic
tiry thudc vao kich thudc clia DNA tdng hop, théng thudng oligonucleotide ¢6 chiéu d
niim gitta 60-125 nucleotide. Thi du, ngudi ta cAnco 4 oligonucleotide s dung dé t6ng I
DNA c6 325 bp, va 8 oligonucleotide & t8ng hop 765 bp.

V4t lidu thudng dung trong phuong phap nay la:
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e 10X PCR buffer: 500mM KCI, 100 mM Tris-HCI, pH 8,0, 15mM MgCl,.
e 10X dNTP: 2mM cho mébi dATP, dCTP, dGTP, dTTP.

. Tag DNA polymerase. |

e Nudc cét hai ldn.

e Déu cong nghiép tinh khiét.

s Cic oligonucleotide chdng Ip nhau theo chidu dai ctia doan phan tf DNA. S6
chin clia oligonucleotide nén dude st dung, chdng I8n it nhit 15 nucleotide.

‘s Nhilng primer ké can nhau ¢6 nhiing restriction site s&n sang cho cloning.
e Phan tich trén agarose gel nhiing san phdm PCR.

« =
& :
o a
m N & -]
& o 5 9
0O o o c o o
-
-
' I ll: -: - -
A . :] A Il.
Eeamv inzart DINA . ok

Hink 8.4 ; Khuéch dai chudi ma ké cdn bing PCR ddo. Tao ra thé thm do it YAC co tinh chdt lai
.m0t deu chuyén bigt. EcoRV va Hincll c6 vi tri xdc dinh rdt gdn vi tHf cloning cila vecto.
Vi tr ctia nhitng oligonucleotide primer vi phuong hiong !Jng hop DNA 9 trong ddu
ngodc kép (" ") 6 wu diém cika YAC. Nhilng vimg cifa vecto YAC va pBR322 dupe bidu -
thi bing hinh hdp va mot gach ngdn, theo thit tu. Cot 1 Ia Oregon-R (10 microgram) cila
genome rudi gidm. Cot 2, DNA ciia men (I microgram) la YAC gdn voi 150 kb DNA ciia
rudi gidm (DY2) dimg dé tgo probe c6 ddu didc bigt. Ct 3, DNA ciia men (I microgram)
chita YAC gdn theo mink nd DNA ciia rudi gidm khdc (DY20) dupc phan cdt nho EcoRV
va Hincll. {A] mdu dutge dink ddw bing 32P. [B] mdu gidng nhau c6 probe vdi ddu dic
bigt la sén p}ufni PCR ddo 5t DY2. Don vi I kilobases (Innis va ctv. 1990).
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§.5.2. K§ thuat cloning cDNA biing PCR dio

K& tf bao cao dau tién v& cDNA cloning (Verma va ctv. 1972), k¥ thuat nay da va dang
phat trién v6i nhiéu thanh tfu ndi bat, lam cong cy rit phd bién cho cong tac phan I&p gen, Xac
dinh tinh chat gen, va phan tich genome cho ¢4 sinh vét eukaryotic va prokaryotic. Ky thuat
cloning c§ dién déi véi cDNA doi hoi rit nhidu cong siic v& kho Tuu tri (librarydé blo qlian
thuge khudn thé, hogc plasmid, 06 cin mot khéi lugng cong viée didu tra mdt sd lugng dn cac
phage hogc plasmid cd tinh chét recombinant, C6 3 han ché trong phuong phap ndy la: |

+ Cin c6 mét tong c chét (it nhdt 1j1g) mRNA tinh Khiét lam vat liéu khéi diu dé
tao ra kho luu trif (library) véi muc do da dang diy dii cho nghién cuu.

e Kho khin thudc vé ban chit bén trong clia nhitng phén Ung enzyme tiép ndi nhau
{am cho cDNA cloning ¢6 két qua thdp, va nhiing dong v6 tinh (clone) bi dut
doan.

o Viéc thanh loc mot "library” véi k¥ thudf lai doi hoi rAt nhidu thoi gian.

K§ thuat PCR hign nay c6 thé givip chuing ta khic phuc nhiing nhuge diém néi trén, 1am

cho cDNA cloning trd nén d€ dang hon, c6 nhiing c4i tién t6t hon (Huang va ctv. 1993).

Sit dung hai primer cd tinh chuyén tinh déi vdi gen, mdt cDNA cd sequence da dugc
bidt 15, ngudi ta cho khuéch dai trong PCR. Tuy nhién, ci khé 1a 1am sao phan 14p nhiing
copy ctia cDNA toan bd chidu dai, td mRNA, trén co s thong tin vé& chudi ma rat han ché.
Chuéi ma chua duge biét ndy nim k& mot doan nhd cla chudi ma da bidt 15, chudi ma chua
duge biét khong thé dude Khuéch dai biing phuong phép PCR thong thudng (hinh 8-4).

Gén day, phuong phap PCR neo (anchored-PCR) va phudng phap PCR ddo (inverse
PCR) d3 dugc phat trién 48 gidi quyét vén dé ndy.

8.5.2.1. PCR neo

K§ thuat PCR neo c6 mot diém chung 13 : DNA cloning di tif mdt doan sequence d
biét ri, tdi doan sequence ké can chua biét, nhd sy gitp dd ctia mot primer chuyén tinh d6
vdi gen tai mot ddu day, va mot primer tong quét tai dAu day khac. Béi vi chi c6 prime
chuyén tinh dbi vdi gen mdi 6 th€ neo trong PCR, lam cho d& dang hon viéc thu thap md
lugng 16n san phdm khuéch dai khong chuyén tinh so vdi PCR biing hai primer chuyén tin|
(Huang va ctv. 1990, Delort va ctv. 1989). N6 khéc vdi PCR chudn 14 chi cén mot prime
don cho phan, ting. Trong k§ thuat PCR neo, mot dubi nhan tao clia dG residues dudc thér

vio doan cudi clia DNA muyc tiéu. Su khuéch dai DNA xay ra khi co primer ctia mot doa
mét m3 da biét trude va mt primer thtf hai c6 oligo dC residues (hinh 8-1).

8.5.2.2. PCR dio

Phudng phap PCR déo c6 thufn lgi 16n hon nhd khuéch dai sequence ké cin ch
biét biing hai primer chuyén tinh d6i véi gen.
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PCR dio hoat dong theo nguyén the tao dong dy don véi doan mat ma DNA. DNA
nay dugc tiéu héa bing restriction endonuclease tuong Ung & vi tri ma no tao ra DNA muyc
tiéu. Sau d6 nd duge hoat dong theo chu trinh ¢¢ tinh chit monomer. DNA nay dugc
Khuéch dai 18n biing céc primer fuong dbng, tai diu day clia DNA c6 sequence da duge
biét. '

Ban diu 1a day 5'-3' cla mRNA cho vao phén 1ing chuyén ma nguge, thanh ssDNA
315", Ngudi ta tiép tuc téng hop day don ctia cDNA 1An th hai, cho ra day d6i dsDNA [5'-
3* va 3'-5' ]. Day nay ¢6 chila mot doan sequence da biét ro. Ky thuft cloning lam cho
DNA thing bién thanh cDNA vong, day doi. Ké dén md vong, nhd enzym cit sequence
duge bift 1am d6i, mdt nla & diu day thing bén nay, mot nifa bén kia. Kéo day thing va
khuyéch dai trong PCR (hinh 8-5). _

Digest DNA

Circularize

l PCR
W—:S'N MAJOR PACODUCT

Hinh 8.5 : Ung dung PCR ddo. Vimg cic trong dugc biéu thi bing duong rang cua. Cdc hinh .
hép ditge boi den va dé trdng 16 nhilmg ving &é can ; irén (upsiream) va dudi
(downstream), theo thit . Vi trf xde dinh clia nhilng enzyme phdn cdt han ché
dutgc bidu thi bing hinh tam gide. Primer tde dong dnh hudng annealing tai vung
cuc trong, va sau dé DNA dige téng hop theo chiéu miti tén (Innis va ctv. 1990}

V4t ligu dé tdng hop day cDNA don 4n thd nhat :

e RNA (theo qui trinh phan 15p RNA).

o dNTP mix (10mM ctia mbi dNTP).

e Céac primer nghu nhién, trong nudc cat vo trung 1pg / pl. Tén trit -20°C.
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RNasin.

Actinomycin D (1mg /ml). Actinomycin D 1a chit doc, tdn tril né trong Ong
nghiém dugc boc lai bing gidy nhom, gid -20°C.

MMLYV reverse transcriptase.

5X first-strand buffer : 250mM Tris-HCl, pl—l 8.3, 375mM KCl, 50mM MgCl,,

50mM DTT, va 2,5mM spermidine. Dung dich nay duge gidt & -20°C, ¢6 thé kéo
dai hon 6 thang.

vt l2u dé tdng hap day thd hai:

10X sqcond-strand buffer - 400mM Tris-HCl, pH 7.6, 750mM KCl, 30mM
MgCl,, 100mM (NH,),SO,, 30mM DTT, va 0,5 mg/mi BSA. Dung dich nay dugc
gift & -20°C, c6 thé kéo dai dudi 6 thang.

NAD (1mM).

RNase H (2U/pl).

'E. coli DNA polymerase I (5U /ul).

E. coli DNA ligase (1U /ul).

Nuclease-free H,0.

T4 DNA polymerase.

EDTA (200 mM) pH 8,0.

GeneClean (Bio 101 Inc., La Jolla,CA).

TE buffer: 10mM Tris-HCl, pH 7.6, ImM EDTA. Loc nudc cAt.

DNA standards: 1-mM alipuots ctia mu DNA tinh khiét & 1, 2.5, 5, 10 va 20
ug/ml trong TE. Tén trit -20°C kéo dai hon 6 thang.

TE / ethidium bromide: 2jig/m!. Ton tr 4°C / 6 thing trong t8i.

Vit lidu dung cho tao ¢DNA vong va phén cit

5X ligation buffer ( b8 sung thém T4 DNA ligase).
T4 DNA ligage (1U/ul).

T4 RNA ligase (4pg/pl).

Hexaminec alt chloride (15 uM).

GeneClean.

Vit liéu cho PCR déo :

PCR regents.

Deoxyoligenucleotide dugc t8ng hop.



10.

11,

12.

TAI LIEU THAM KHAO

_ Breslauer KJ, F Ronald, H Blocker, LA Marky. 1986. Predicting DNA duplex stabilitiv

from the base sequence. Proc. Natl. Acad. Sci. USA 83:3746-3750

Chou Q, M Russell, DE Birch, J Raymond, W Bloch 1992. Prevention of pre-PCR
mispriming and primer dimerization improves low-copy number amplifications.
Nucleic Acids Res. 20:1717-1723 :

Delort J, JB Dumas, MC Darmon, J Mallet. 1989. 4 efficient strategy for cloning 5'
extremities of rare transcrips permits isolation of multiple Stuntranslated regions of
rat tryptophan hydroxylase mRNA. Nucleic Acids Res. 17:6439-64 88

Drillon PJ, CA Rosen. 1993. Use of polymerase chain reaction of the rapid
construction of synthetic genes. Methods in Mol. Biol. 15:263 -268

Dveksler GS, CW Dieffenbach, CB Cardellichio, K McCuaig, MN Pensiero, GS Jiang,
N Beauchemin, KV Holmes. 1993. Several mambers of the mouse carcinoembryonic
antigene-related glycoprotein family are functional receptors for the ‘coronavirus
mouse hepatitis virus-A59. . Virol. 67:1-8 '

Freier SM, R Kierzek, JA. Comeger, N Sugimoto, MH Caruthers, T Neilson, DH
Turner. 1986. Improved free-energy parameters jor predictions of RNA duplex
stability. Proc. Natl, Acad. Sci. 83:9373-9377

Huang SH, CH Wu, B Cai, j Holcenberg. 1993. cDNA cloning by inverse polynierase
chain reaction. Methods in Mol. Biol. 15:349-356

Huang SH, YY Hu, CH Wy, ] Holcenberg. 1990. 4 simple method for direct cloning
cDNA sequence that flanks a region of known sequence from total RNA by applying the
inverse polymerase chain reaction. Nucleic Acids Res. 18:1922

Keohavong P, WG Thilly. 1989. Proc. Natl. Acad. Sci. USA 86:9253

Kwok S, DE Kellog, N McKinney, D Spasic, L Goda, C Levenson, JJ Sninsky. 1990.
Effects of primer-template mismatches on the polymerase chain reaction: Human
immunodeficiency virusl model studies. Nucleic Acids Res. 18:999-1003

Liang P, A Pardee. 1992. Differential display of eukaryotic mRNAs by PCR. Science
25;?:967‘971

Mack DH, J} Sninsky. 1988. A sensitive method for the identification of
uncharacterized viruses related to known virus groups: Hepadnavirus model system.
Proc. Natl, Acad. Sci. 85:6977-6981

215



13.

1a.

15.
16.
17.
18.

19.

20.

21.
2.
23.

24,

McConaughty BL, CL Laird, B] McCathy. 1969. Nucleic acid reassociation in
formamide. Biochemistry 8:3289-3295

Mullis K, F Faloona, S Scharf, R Saiki, G Horn, H Erlich. 1986. Specific enzymatic
amplification of DNA in vitro: the polymerase chain reaction. Cold Spring Habor
Symp. Quant. Biol. 51:263-273 '

Mullis KB, FA Faloona. 1987. Specific synthesis of DNA in vitro via a polymerase-
catalyzed chain reaction. Methods Enzymol. 155:335-350

Oste C. 1989. Amplifications 1:10

Ou CY, S Kwok, SW Michell, DH Mack, JJ Sninsky, JW Krebs, P Feorino, D
Warfield, G Schochelman. 1988. DNA amplification for direct detection of HIV-1 in
DNA of peripheral blood mononuclear cells. Science 239:295-297

Ruano G, DE Brash, KK Kidd. 1991. Amplifications 7:1-4

Rychlik W, WI Spencer, RE Rhoads. 1990. Optimization of annealing temperature for
DNA amplification in vitro. Nucleic Acids Res. 18:6409-6412

Saiki RK, SJ Scharf, F Faloona, KB Mullis, HA Ehrlich, GT Horn, N Amheim, 1985,
Enzymatic amplification of B-gl in genomic sequences and restriction site analysis for
diagnosis of sickle cell anemia. Science 230:1350-1354

Suggs SV, T Hirose, EH Myake, MJ Kawashima, KI Johnson, RB Wallace. 1981.
Using purified genes. ICN-UCLA Symp. Mol. Cell Biol. 23:683-693

Verma IM, GF Temple, H Fan, D Baltimore. 1972. In vitro synthesis 0g double-strand
DNA plimentary to rabbit reticulocyte 108 RNA. Nature 235:163-169

William SGK. 1990. DNA polymorphism amplified by arbitrary primers are useful as
genetic markers. Nucleic Acids Res. 18:6531-6535 '

Wu DY, W Ugozzoli, BK Pal, J Qian, RB Wallace. 1991. The effect of temperature
and oligonucleotide primer length on specificity and efficiency of amplification by the
polymerase chain reaction. DNA Celi Biol. 10:233-238

216



Chuong IX

CHUOI MA DI TRUYEN DNA [DNA SEQUENCE]

9.1. NGUYEN TAC CO BAN CUA DNA SEQUENCING

Ky thuit DNA sequencing 1a k§ thuat x4c dinh t4t c& nhilng hdp phén do nucleotide
hinh thanh nén phan & DNA chuyén tinh nao d6 (Alphey 1997). Kha ning doc duge chudi
m3 DNA gin lién vdi nhiém vy trung tim cla cong ngh¢ sinh hoc phat trién. Nhing ky
thust sequencing ciing chi mdi dudc hoan thién trong nhitng n3m gin day. Cac cdng trinh
diu tién duge cong bd clia Maxam va Gitbert (1977), Sanger va ctv. (1977). Do do phudng
phéap sequencing ¢6 tén phuong phdp Sanger, hodc Maxam va Gilbert. Nhung trong hon 20
nam qua, k§ thuat nay duge cai tién rét nhidu. Die bigt véi sy trg givp ctia computer, ky
thuat huynh quang, tién bo cla PCR, va ky thuat dién di, phuong phép sequencing tré
thanh cong cu rit c6 gia tri, 1am nén ting cho phan tich genome.

C#u tric cla phan td DNA 12 mot ddy doi xodn, do hai day don hop lai. Trén mbi
 day, c6 mot chudi céc base, tap hgp ctia bdn nucleotic acid : A, C, G, T. M&i base dugc gén
véi dudng deoxyribose v lién két vdi nhau théng qua géc phosphate. Do d6 ddn vi cd ban
cfia DNA 14 base, dudng va phosphate, duge hiéu v4i thuat ngd nucleotide.

'Phuong phap sequencing RNA dugdc phat tri€n sdm hon DNA, nhung hién nay RNA
. {t dugc sequenced mdt cach trye tiép. Trong tdng hgp cDNA, ngudi ta cé thé doc sequence
ctia cDNA, rbi suy ngugc lai RNA gée cla né.

~ DNA bao gém bén base khac nhau, lién két vdi nhau trén dudng thing. Chiing ta c6
th€ biéu hién ching theo md thic sau: 5-ACGT-3'.

DNA sequence dugdc viét gon 13 5'-3' theo phuong phap cd dién, va hién nay c6 thé
viét don gidn hon ACGT. -

Theo tinh chét bt cdp ciia hai day déi nhau, A véi T, C vdi G, nén chiing ta ¢6 thé
bidu hién ching & dang day déi: 5-ACGT-3'

3-TGCA-5'
GidduchoA=0,C=1,G=2,T=3
SACGT3¥
0123
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Phép toan nhi nguyén sé viét lai 1a:
0001 10 11
Nhu vay bidu thi cho day déis€ 13 00011011
11100100

D6 1a nguyén tic co ban dé thidt 1ap chuong trinh computer trong kY - thudt
sequencing.

Phuong phép nhanh nhét dé ¢é duge mdt ban d6 gen chi tiét 12 dng dung computer
trong khi doc mé. Sy xac dinh vdi computer vé mot ving ma ctia protein nao dé [duge goi
bing thujt ngil: open reading frame hosic ORF] giéng nhu phuong phap tim DNA va tim
dil Tiéu protein. Didu nay rét quan trong trong vige tim hidu chic ning va ciu triic cuia gen,
cling nhu céc clone cla né. Hon nifa, DNA sequence cin cho nhilng phan tich chi tiét vé
ving khoéng mang mé 3' va 5' ctia mdt gen nao ¢6. Thong tin v&é DNA sequence v cung
cAn thiét cho sy phat sinh thé dot bién [mutagenesis].

$4 lugng nhd ctia thong tin DNA sequence, con goi 1a sequence tag site, hodc STS,
hay expressed sequence tag, hodc EST, I4 phin cin ban cla phuong phap 13p ban d6 va
didu khidn céc doan DNA dai phan tii thanh YAC [nhiém thé nhan tao lam bing men} hay
nhiing cosmid.

K¥ thudt DNA sequencing dya trén k¥ thujt dién di, stt dung gel loai polyacrylamide
¢6 d6 phin gidi cao. Ngudi ta goi d6 14 "sequencing gels”, ¢6 kha ning chay Cac
oligonucleotide day don, véi 4o dai 500 bp, né cé thé phan bigt dugc dén muic
deoxynucleotide.'Trong thyc hanh, d6i vdi mgt vung dang dugc doc ma nao do, mot loat
céc oligonucleotide dugc dénh déu, ¢é dinh mt ddu, phan biét vé kich thudc véi dau khic
bing m&i deoxynucleotide don. Chia Kkhéa ad xdc dinh chudi ma di truyén 12 t4t ca céc
oligonucleotides dugc két thic bing mdt trong bén phan ti A, C, G hoofc T. DNA
sequence ¢6 thé duge doc tnic tiép ti bén ladder nay cla oligonucleotide.

Thuat ngit sequence duge si dung c6 tinh chit qudc t& hda, nén cd thé khéng cin
dich ra tiéng Viét, dé tién viéc dién gidi.

9.1.1. Phuong phap héa hoc { Maxam va Gilbert)

Phuong phap hoa hoc dya trén co s& phan cdt hoa hoc tai vi tri dic biét clia base, 20
ra mot phan ttf DNA c6 déu dugc danh d4u, hinh thanh mot loat phan t danh diu tin cing
bing mot base (thi du A, ho¥c C, hofc G, hodc T). Sequence ciia DNA c6 th duge doc tit
két qua cia ladder (thang chufn) con goi 13 "sequence ladder”. Phudng phép nay con dugc
goi 13 phuong phap két thic theo chudi, xac dinh base nao doé ting diém cubi cing trong
chui ma, cd nhut vy cho 3 base con lai (hinh 9-1). )
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Diu cb dinh
1
. ATTAGACGTCGTCCG

| { |

(X(p.u.) (p.u.) (pu.)

A ATTAG

C (pu)

p.u.: phén uing

ATTA + ATTAGACG
ATTAGA ATTAGACGTCCG

AT
ATT
ATTAGACGT

ATTAGAC
ATTAGACGTC
ATTAGACGTCC

—

| ,
A 1 g C

ATTAGACGTCGTCCG
ATTAGACGTCGTCC
ATTAGACGTCGTC
ATTAGACGTCGT
ATTAGACGTCG
ATTAGACGTC
ATTAGACGT
ATTAGACG
ATTAGAC
ATTAGA

ATTAG

ATTA

ATT

AT

A

Hink 9-1 Nguyén tdc DNA sequencing: mot ddy don ol
xq, ditde chia thanh bén phan iing. Trong méi
met ddu c6 dinh va mét ddu c6 phan tF A, T,
ng diige dign di trén polyacrylamide cé d¢ phén gidi cao. Chup trén gel hinh

dnh ciia DNA sequence theo phiong phdp autoradiography.

igonucleotide c6 danh ddu phong
bon phdn iing, oligonucleotide co
G va C. Sdn phdm ciia mbi phdn

21%
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Bang 9.1: Phan vng chuyén tinh ciia base trong phudng phap héa hoc

Hoa chit Base bj anh hudng
Dimethyl sulfate pH 806G
Piperidine formate pH 2,0 ' A +G
Hydrazine ‘ - C+T
Hydrazine + 1,5 M NaCl | C
Nhiét do néng (900C) 1,2 M NaOH A>C

Nhiing héa cht nay phén iing véi DNA 48 thay déi base chuyén tinh cua nod.

Piperidine nong (1M, nitéc 90°C) chi cat phosphate-duong cla DNA, & d6 c6 mot base 42

’

duge thay d6i. NaOH néng (A > C) cho mdt sy phan cit manh tai A va yéu hon tai C. Phan
ling b3 sung cho ting base chuyén tinh du c6 thé xdy ra.

Uu diéra ciia phuong phap :

¢ Sequence ¢O thé duge xac dinh trén €0 56 ban do restriction.

e Sequence c6 thé dude xac dinh rét gin vi tri danh déu (trong khoang 2-3 base).
o Sequence nhan dugc ti phan 1t DNA nhiéu hon 1a tif copy clia enzym.

Khuyét diém |

e Sequence thudng dude nhén rét it.

¢ Cac phan ung xay ra cham va dd tin cdy thép.

o Phan ing doi héi nhiu hoa chét c6 tinh chit ngu nhién.

9.1.2. Phufdng phap doc chubi ma Sanger

Phuong phap sequencing do Sanger va cong sy vién tim 12 nim 1977. Ho dung mét

k4

DNA polymerase d€ téng hop mot ban $a0 ¢6 tinh chit bé sung, tU mot day template cua
DNA. Phuong phéap nay con dugc goi 1a phuong phap Sanger dideoxy.
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wing dugc phin tich mé vj tri annealing ctia primer
| | I | ]

I AGCTTAGC---- TGCAATGC 3
(1) 1 thém primer 3 ACGTTACG §
§  carmmees AGCTTAGC TGCAATGC 3'

3 ACGTTACG S

pp dénh ddu diu cubi pp Sanger
(2) thém [ S} JATP, dTTP, dGTP, dCTP (2) them [ *S]dATP +
+ T7 DNA polymerase doan phén tt Klenow
tdng hap cho dén khi ANTPs can hét khéng 6 t8ng hop DNA
(3)chia ra bén phén tng (3) chia ra bén phin tng
# ’
|, (4)phinng "A" * (4) phin iing "A" «
them ddATP+4dNTPs sequencing them ddATP + 3dNTPs
gel ‘L
3 ddATCG - ACGTTACG 5 —> hing A <} (5) thém chase R
3' ddAATCG - ———J & :
> (4) phéntng "T" (4) phin dng "T"
ddTTP +4 dNTPs _ ddTTP + 3dNTPs
3 ddTCG { | ¢ ——1> hing T < (5) thém chase
3AITCGAATCG—-— ——-1 8
F—  (4) phén ing "G" ' (4) phén tng “G" «—
ddGTP + 4dNTPs ddGTP + 3dNTPs
3 ddG - } 5 1y hingG <« (5) thém chase
3ddGAATCG-- —— T 5
. 5> (4) phén ing "C" (4) phén ing "C" . —1
ddCTP + 4 dNTPs ddCTP + 3dNTPs
3 ddCGj-' -------- C—— 3 5 — T hingC < (5)them chase

3'ddCGAATCG ---- —— Jg

Hinh 9-2: Phudng phdp dideoxy sequencing

Mbi day don clla DNA duge téc dong véi mot primer tudng Ung trong phén vng
polymer. Cho thém vao doan phan tif Klenow va dATP dugc dénh déu phéng xa (358 ).
Phan \ing dudc chia nhé thanh bdn giai doan, va 3 ANTP con lai ciing nhu ddATP, ddCTP,
ddGTP, ddTTP dugc thém vao. Su tdng hop DNA xdy ra, két thiic bing sy gin vao cla
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JdNTP. Mot chét san dudi (chase) trong step 5, theo bén dNTP lam kéo dai chudi chua
dugc két thic bing ddNMP ctia phan tii DNA co trong lugng phan t cao (hinh 9-2).

3 day, DNA polymerase dugc dung d¢ téng hdp mot copy bd sung cia day don
DNA. Polymerase khong the khéi dong chubi md DNA. Sy kéo dai chudi xay ra & diu 3’
clia primer, va né thyc hign annéaling trén ddy DNA. 54 phét trién cla chudi bao gdém sy
hinh thanh cAu ni phosphodiester gitta gbc hydroxyl 3', tai diu day cia primer va tai vi tri

gbc phosphate 5’ ctia deoxynucleotide. Do 6, sy phit trién cla chudi theo hudng 5'-3"

Phuong phap dideoxy khai thac kha ning clia DNA polymerase phim si dung 2', 3"
dideoxynucleoside triphosphate (ddNTPs) lam co chét, Khi ddNMP dugce gin vao tai diu

3' clia chudi ma primer, thi sy Kéo dai chudi md dugc ket thic bing G, A, T hodc C béi vi
chudi primer bay gid thiéu mot gbc hydroxyl 3.

pé tao ra bon niadder” trong sequencing, chi co mot trong bén ddNTP duge hién
* dién trong mdt cua 4 phén dng. Ti1¢ ddNTP : dNTP cia mbi phan uing dudc diéu chinh sao
cho phén cia chudi primer Kkéo diii ra s& két thic tai mbi base trén ddy template, UGS ing
_ voi ddNTP dude thém vao. Theo ki€u nay, m&i mot trong bén phan ng kéo dai chudi déu
* cinfa dung quéin thé cla chudi primer dugc kéo dai. Tét ch ¢6 mdt diu cb dinh 5', duge X4c
dinh bdi primer quin 1y né va mot diu 3' 1t do, két thic tai mot dideoxunucleotide dic
biét nao dé ctia né (Current Protocol 1993).

Phuong phap dideoxy yéu cdu sequencing trén day don template, d& primer quén 14y

1n6. Day don nay rit d& tao ra biing cach sif dung vectd M13, mét phage ctia E. coli. Phuong

- phéap dideoxy <o thé thyc hién trén day ddi DNA, néu 13n bién chét (denature) dau tién

‘duge thyc hién v6i alkali va nhiét dd nong (Hattori va Sasaki 1986, Chen va Seeburg
1985).

[o*’S] dATP danh déu bing ddng vi phong Xa, hién duge dung nhidu hon
[t ?P]dATP vi cdc ly do sau day -

e Kha ning tai ning luong thép clia oS tao ra két qué bang chup trén phim séc
nét hon so véi 2P, gip ching ta doc dudc nhidu sequence hon, & cic vung trén
cua gel.

o Khi ning tAi ning huong thdp cla o**S it t20 ra hién fugng giy dit gbc duong-
phosphate cia phan i DNA. _
« Trong thyc t&, san phdm cda o**8 c6 thé tdn tril 6 -20°C trong nhidu tudn, trong
khi san phdm cta P phai dugc dién di trong ngay hoém do.
o Ngudi si dung cd thé chép nhén lidu lugng thip ctia **S hon *P.
Tuy nhién, **P ¢d uu &idm v& thdi gian thé hién ngén, va dic biét trong vai truong hdp,
16 it hitu dung, nhu kiém tra sy hinh thanh plasmid, trong khi cac gidi phap vé& sequencing
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khéng co két quﬁ. Gén day, nhd nhiing cai tién mdi,[oc”P]JdATP trong phan ing sequencing da
tdi da hoa niing lugng thi cao hon 50% so vdi o”°S (Zagursky va ctv. 1991)

9.2. CHUAN BI DAY TEMPLATE

Giai doan déu tién cla ky thuat sequencing la chufn bj ddy don DNA, day template
d6i xing véi day gbc, noi phén ing quin (annealing) ctia primer s€ xdy ra.

Cach don gidn nhét 13 tao cac dong phy (subclone) cia doan phén i DNA trong
vectd M13, tinh khiét phage va ly trich day don DNA. Tuy nhién, vects M13 ¢6 nhuge
diém 13 n6 c6 thé sip xép lai, hodic xda bd hin nhilng phén gén vao c¢é phan tif I6n, va nd ¢6
thé gip nhiéu khé khin trong qua trinh tinh khiét thé 14p lai clia day doi (replicative form),
cin cho restriction enzyme, va k¥ thuat subcloning.

Hién nay, ngudi ta thudng st dung nhiing vectd ¢6 thuit ngii la "phagemid”. D¢ la
nhiing plasmid mang hai viing "ori " (ngudn géc cla tu tdi ban) : mot clia plasmid va mot
clia phage. Sy c6 miit clia phage & dy cd tén 1a "helper phage”, véi dang DNA déy don va
céc thanh phén khéc cla phage, nhit M13 K07, m3 héa protein cn cho qué trinh ty tai bdn
ctia phage, ciing nhu sy phat trién ctia phage, nhung ty thin n6 sé phat trién rit kém. Helper
phage giip cho su tap nhim cia ddy DNA gidm di rit nhiu. Ngodi ra, né khong c6 ving
b8 sung cho céc primer tdng quat, nén né khéng 4nh hudng dén phin iing sequencing.
~ Phagemid 1a vectd ¢6 vi tri MCS (viét tt tif chit multiple cloning site) cho phép sy cloning
da dang hon, ndm bén canh nhiing chudi ma clia primer c6 tinh chit tdng quat (universal
primers). Dic diém chinh ciia vectd niy 1a mét ori cla plasmid va mft ori cla phage c6
diy don, mot marker co tinh chon loc (thi dy tinh khang ampicillin), va mdt loat cac vi tri
phéan cdt gidi han cho cloning (MCS). Ving ngudn gdc ty tai ban cia phage cho phép mét

day don dude thudn khiét, theo sau dé 1a sif hoat déng cia helper phage.

~ 9.2.1. Phuong phép sif dyng phagemid
s Chuyén nap phagemid DNA vao mdt néi E. coli tuong ing,

¢ Ching Iml LB ¢6 chifa 50-100g/m! ampicillin vdi mdt khudn lac, cho phét trién
qua dém & 37°C, <6 lic mau.

o Trén lai trong cling mot 6ng nghiém v6 tring ~ 10-15ml:

LB co 50-100g / m] ampicillin 2,5 ml
Mbi truong nudi cdy vi khudn c6 phagemid 50 ul
Helper phage " M13 K07 " 3l

e Lic miu bing ly tm 250-300 vong/phiit & 37°C, trong 1 gid.
¢ Thém kanamycin cho dén 100g/ml.
¢ Nuédi ciy trong didu kién lic & 37°C, trong vong 6-8 gid hojic qua dém.
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9.2.2. Phuong phap sif dung M13
o Phat trién 1'ml méi trudng nudi cdy trén cée t€ bao chl tuong ting dén bao hoa.

e Tron chung trong cimg mot éng nghigm v6 tring 10-15m! : LB (2,5ml) va méi
trudng nuéi cdy vi khudn (50 ul).

e Dung vao que vb trung, hodc vong kim loai trén plaque clia M13, rdi dt‘nig né dé
dua M13 vao méi trudng. '

o MOi tritdng nudi cdy duge lic 8 37°C, trong 5-7 gid.

Hai qui trinh nay dugc sit dung cho phudng phap dideoxy. Qui trinh cho san phim
PCR s& dudc trinh bay & cac phin sau (sequencing trye tiép céc sén phdm PCR). Phan niy
s& ¢6 nhiing ting dyng nhiéu hon.

Ngoai ra, chiing ta con ¢6 cdc qui trinh chudn bi template ctia plasmid, cia lambda,
cosmid va P1, hoic k¥ thuat sequencing c6 tinh chit nifa ty dong (semi-automated).

9.3. PIEN DI TREN GEL

Nhitng DNA polymerase duge dung trong phin dng sequencing c6 thd t6ng hop
thanh mot loat céc phan tf véi trén 1000 base tu primer, cho chiing ta mét day template’
Kha t6t. Didu nay c6 nghia 13 hon 1000 base cta thong tin di truyén co ddy du kha ning cho
mét phan uing sequencing. Trong thyc i, dién. di trén gel tiép sau d6 khong thé nao gidi
quyét ndi toan bd cac phan ti, lam han ché khéi luong thong tin di truyén c6 th€ nhan
duge. S6 Iuong thong tin di truyén cd thé dugc doc hét va d€ dang thu nhan, Diéu ndy tiy
- thudc vao hé théng gel duge sit dung, va phudng phap dién di cai tién.

Hé théng ge! cho k¥ thuat sequencing sii dung ngudn dién c6 higu thé cao (1500-
3000.V). Do ddé nguyén t4c an toan trong phong thi nghiém ludn luén dudc dt ra. Ngay
nay, véi cac may sequencer rit dit tidn, hién dai, nguyén thc nay dugc céi tién di nhidu 14n.

TAm gel dugc lam béng thiy tinh (hai tAm thily tinh ¢6 mit phing ding tiéu chugdn),
kep gifla polyacrylamide gel. Tém thiy tinh cin dude nfa cén than va lam khé trudc khi
ding dé chay gel. <

Lugc (comb) c6 ring nhon, nén ¢d tén 1a luge ring c4 map, tao ra cac giéng (well) diing
yéu cu dé loading t6t hon luge thong thudng, cho nhidu sequence hon doc dugc trén bing.

Gel c6 bé diy 0,4mm va rong 30-40 cm. Chidu dai tiéu chudn cia gel 1a 40-50cm.

Gel dai hon 100cm khi chay dién di phai cé thém cong cu hé trg (nhu S1, Life Tech.),
nhung khi loading, c§ dinh, sdy khd, va thé hién mAu & rit khé khin.

Nhiét d6 d€ gel hoat dong tot 14 40 - 50°C.
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Hinh 9.3: Sequencing gels

9.4. PHUONG PHAP KHONG DUNG CHAT PHONG XA

Do tinh chit nguy hiém dén sifc khde, ngudi ta cAi tién khéng ngiing tim ra phuong phap
khong ding phéng xa dé dinh ddu. Phuong phdp c6 tén Ia "Promega’s Silver Sequence” su
dung bac (Ag) dé nhu6m mAu, r6i sau dd chyp bing phim diic biét (Kodak EDF).

Uu diém cla phuong phép nay 13 :

s NG khong cAn chit phdng xa.

e Thoi gian chay trén gel d€ ¢ théng tin di truyén thudng dugc it ngén.
Nhudc di€m :

e S ligu thu thap duge khong 16t bing phuong phép dénh ddu phong xa.
e Mét nhidu thdi gian d€ chudn bi. |
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Phuong phap khong stt dung chit phong xa dude ap dung trén mdy sequencer ban tf
déng (semi-automated) vdi he théng GATC 1500 (GATC GmbH). H¢ théng nay chuyén
thi mot cach ty dong cdc sin phdm trong phén ing di¢n di vao mot mang nylon, bing cach
xeé dich mang dén xubng vung day clia gel. Theo cach d, m&i phén 1t phai di chuyén subt
chidu dai ciia gel, tao thudn 1¢i téi da cho vige giam dinh. Phuong phap mdi nay cho phép
nhidu thong tin di truyén hon trong mot giéng" [trén 1000 base), néu moi diéu kién dudc
théa min. Hé théng sequencing nay rit dit tién.

Chiing ta sé thao luan dudi day cac hé théng ban 1 ddng, ABI 377, LI-COR
9.4.1. Mdy sequencer bdn tf ddng o

Thyc ra, ngudi ta c6 thd goi cong cu nay 1a uf dong (automated) hodic ban nf dong.
Trong phuong phép thi cong ¢d tinh cht tiéu chugn héa, ngudi ta phai ding chét déng vi
phong xa dé danh dAu, va quan sat bing (band), bing phudng tién autoradiography (may
chyp phdng xa), stt dung cédc photodetector cyc nhay, d€ phat hi¢n cac doan phan ti c6
danh déu vdi phdm nhudém huynh quang, dugc quét trén laser, gin day cua gel (Ansorge
va ctv. 1987, Middendorf va ctv. 1992). Phuong phdp tf dong hodc ban ty dong su dyng
céc sb lidu luu tri co trong phén mém phén tich [computer], 1 van hanh toan bd qua trinh,
. i tri loading miu dén sudt qué trinh sequencing trén gel.

Hién nay, hiu hét cdc sequen‘ce' mdi déu dugc xac dinh bing may nay. No khong
nhiing ¢6 tinh chét d& thyc hanh trong phong thi nghi¢m ma con tiét kiém nhiéu théi gian
khdi dong trong k¥ thudt sequencing dé phan tich genome. Gén day, ngudi ta di xac dinh
toan b sequence clia men Saccharomyces cerevisiae vao thang 5/1996 (Alphey 1997), va dy
* kién trong vai nim nita, ngudi ta & hoan thanh viéc xac dinh sequence cta mot sd sinh vat c6
gia trj trong nghién ctiu khoa hoc, nong nghiép, ¥ khoa, bao gém cA genome cua nguoi
(Homo sapiens). Gi4 ¢ clia may sequencer bién thién tit 60.000 dén 120.000 US d6 la.

9.4.2. ABI 377

May ABI 377 co thé phat hién ciing mét lic hién tugng huynh quang & bon do dai
séng khac nhau, tao mot két hop cho phép truydn di bén mau huynh quang khac nhau. Su
phat hién cing mdt lic nhu vy dugc hoan thién nhd phan bigt 10 4nh sang dan truyén voi
mot 1udi nhiéu xa, cho phép viec phat hién nay véi nhidu do dai song, nhd dung cu tinh vi
dé chup. D6 14 camera 6 tén k¥ thudt CCD, viét tht tii chil "charge-couple device". M3
phdm mau ttong ung véi mét trong bén dideoxunucleotide, d& danh dfu. Cac phan ing
chay trén mot hang don, sao cho mau ctia m3i bang déu chay qua detector (hinh 9-4).

May ABI 377 chiéu sing gel bing mot argon laser. Mdy diéu khién va theo dG
huynh quang tif cdc DNA da dude danh ddu. Su thu thap s6 lidu thyc nhu vay ¢6 nghia
khong c6 ¢d hoi 48 didu chinh tin hiéu bin 48 - khac véi phuong phap sequencing bén:
tay, & 46 chiing ta c6 th€ diing 1au hon trén may chup bifc xa, néu cin.
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()
Poan phin tf di chuyén trén gel qua "detector”

ludi nhiéu
Xxa

OO0 0

3 phin tich computer

Hinh 9-4 ; Thu thdp s6 liéu thuc trén mdy ABI 377

Nhiing ddu hiéu md nhat, khéng r6 cén c6 detector cé tinh nhay cAm cao hon, lam
cho hé théng trd nén cuc nhay. Cé hién tugng nhim tap do fluorochrome ngoai sinh.
Nhiing thé tap nhu vy, cd thé cé tf ngudn khong dbc hai nhu gidy thdm, gidy loc.

Quan st l4n dAu, sé lidu th6 cia ABI 377 khéng ¢é vé hip din 1im, nhung sau dé 1a
mot két qud ddy suc thuyét phyc. M8i hang 12 ladder clia nhilng bang nhuém mau, méi
mau dai dién cho mdt nucleotide.

C6 hai héa chét trong ABI 377, dé 1a primer nhuém mau (dye primer) va terminator
nhudém mau. Dic tinh héa hoc cla dye terminator 13 tao ra sy bién thién 1dn hon tai dinh
dudng parabol, so vdi dye primer. Dinh thip clia G thudng tao ra céc sy b, dc biét khi né
theo sau 14 A. M8i phuong phép stf dung mét trong hai chit nay déu c6 nhiing wu va nhudc
- diém riéng.

' Dye terminator : m8i mot trong bén dideoxynucleotide dudc dénh ddu vdi mot mau
fluorchrome khic nhau. Dye terminator c6 thé duge dung trong chu ky sequencing hoic
trong mét 14n sequencing (one-pass sequencing). Uu di€m chinh cta phuong phdp nay la
chi cén day template ¢4 trong Iugng phéan tf thip. Didu ndy quan trong cho sequencing san
phdm PCR. Chiing ta cé th€ diing c6ng cu thi nghiém nhanh (kit) ABI PRISM Ready
Reaction kits, Perkin-Elmer, d€ hoan thién phan ung sequencing.

Dye primer: mau nhuém huynh quang gn dinh trong primer (Smith va ctv. 1986).
Didu ndy c6 nghia 12, mét phin \ing sequencing théng thudng, cin bén phan ung khac
nhau, mot véi mot primer di duge dinh ddu béing mau huynh quang. Tdng hop mét primer
¢6 danh ddu huynh quang d4t tién hon mét primer khong danh ddu. Do d6 mét bd primer
cho ky thut dye primer sequencing s& dit gip bén l4n phuong phip dye terminator
sequencing. Phan ung sequencing phdi dugc thiyc hién trén bdn éng nghiém khic nhau, réi
g0p chung lai trén gel khi dién di, so vdi phuong phéap trén chi cAn mét éng nghiém, it tén
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cong khdi dong hon. Nining phuong phap dye primer c6 uu diém 14 tin hidu ghi nhan dudc
rét ddng nhit, tif mot base nay sang mot base khac. Dye primer sit dung AmpliTag DNA
polymerase, FS, hodc sequenase rét thanh cong, trong khi phuong.phap dye terminator thi
khéng.

9.4.3. LI-COR

Giéng phu ABI, may LI-COR 1a mot sequencer ty dong, phat hién phan ti DNA
dugc ddnh d4u bing huynh quang, nhd quét chum tia laser gin ddy cia gel.

May LI-COR st dung kinh tidn vi huynh quang &€ tim thé dénh du bing huynh
quang (Middendorf va ctv. 1992). Didu nay cho phép chiing ta phat hién tap trung trén mot
hang cua gel. Sy tép trung nay co th€ duge kiém soat mot cach ty ddng, trén cd s& mau
huynh quang khac nhau ctia gel tudng Ung vdi cac tAm kinh thdy tinh. Chi ¢6 mét do dai
song duge kham pha, cho.nén s6 lidu cé th€ duge thu thap nhanh han trong méi 1an quét
laser. ' :

Primer dugc danh ddu theo hé thong labeling tiéu chudn, ding dATP danh déu véi
phdm mau cia tia héng ngoai. N6 tuong duong véi hé théng danh déu bing [-3 SS]dATPS,
va né cho phép hiéu rd hon qui trinh sequencifng biing tay hojic sequencing theo chu ky, vdi
nhiing cai tién nho.

He théng LI-COR 4000LS st dung tAm kinh 66¢m 13ni chugn, trong khi ABI 377 st
dung tdm kinh 36 hofc 48 cm. -

LI-COR 4000LS c6 thé cho han 800 base trén mot méiu & do chinh xac 99%, nhung
chi ¢6 thé chay 7 dén 11 mAu trén mdt gel, trong khi ABI 377 ¢6 thé chay 36 dén 64 mau /
gel. Nhung LI-COR thudng c6 gid ré hon mdt chut.

0.5. PHAN TICH COMPUTER CHUOI MA DNA VA PROTEIN

_ Kha ning dé xdc dinh chudi ma DNA ngdy cang trd nén phd bién tai céc phong thi
nghiém sinh hoc phan t4, bdi su hoan thién khong ngung vé phuong phép va dung cu sao
cho don gidn va chinh xéc hon. Dic bigt 14 nhilng thanh tyu trong linh vuc thiét k& phan
mém clia mdy tinh. Database clia GenBank DNA sequence hién ¢6 hon 90 trigu nucleotide,
dai dién cho han 70.000 loci. Trong vong 4 ndm qua, sé nucleotid dudc bao cdo gia ting
trung binh 50% méi nam (Current Protocol 1992). Chi rigng nim 1991, GenBank da phat
tridn hon 26 triéu nucleotide. Téc do phat trién ca "database” nay di trude tbc do xdc dinh
sequence ctia DNA, bdi vi n6 c6 phuong tién c6 tinh chét ty dong hoa nhidu hon va ré tién
hon. Gia cia hé théng computer thudng phu hdp vdi ké hoach ddu tu cho mdt 1a bo, vdi xu
thé ngay cang ré. Didu nay cho phép nhidu nha nghién ciu tham gia vao viéc suu tp, danh
gia database dién t nay, va phén tich sequence trén computer. Véi sy phat trién cla
ternet trén toan cAu, ngudi ta cd thé néi ring ky nguyén thong tin mdi v& sinh hoc phan ti
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phét huy tic dung rit higu qua.

Trudc khi phan tich m6t sequence ndo d6 clia DNA, théng tin phai § trang thai ma
puter ¢6 thé hidu duge. Thong thudng, théng tin vé chudi ma DNA nim trong mét tip tin
(file) ctha computer. Trudc hét, ngudi ta md t4 trinh ty 4 nhap sé ligu cia chudi ma & trang
ddu tién. Sau d6, ngudi ta gidi thiéu cdc myc: phuong phap phan tich va didu chinh
sequence, x4y dung ban dd restriction, thiét ké oligonucleotide, xdc dinh ving mang tin

hiéu protein, tim kiém thé tuong ddng (homology). Phin cudi, ngudi ta mé ta phLIOng phép
~ xd Iy thong tin tif sequence database va nhilng ngudn thong tin khac.

9.5.1. Nhip s6 ligu

Déi véi nhiing chuong trinh ¢6 chudi ma ngén, viéc nhap s6 lidu tuong déi don gian,
cling nhu xif 1y 56 liéu trén word processor hoic text editor ciia Macintosh hay IBM déu ¢
th€ duge. Khi kich thude clia DNA ting din 18n, ngudi ta phai ding hé editor dic biet, dé
nhip sé lidu.

Word processor : mft chubi ma DNA ¢6 thé duge nhip vao computer biing cach st
dung word processor hay text editor, biing cich tao ra document mdi, réi ddnh chif cac sé
ligu cua sequence. Nhilng document nay dugc Iuu trong text hodc ASCII. Béi vi chuong
trinh phan tich sequence khéng thé dich ra trén file biing word processor.

Sequence editor - tt c& cic chuong trinh phén tich déu cé chifa mot vai dang clia
sequence editor. Day 13 cong cy c6 higu qua nhét dé nhip s6 lidu cta chubi mi DNA, béi
vi né cung cdp mdt hd so v& sequence theo mdt format chinh xac, ¢6 binh luan khic vdi
sequence ma né dang phan tich. Thi du chuong trinh DNA Strider chay trén Macintosh, sd
" dung sequence editor. N6 con vé duge bin db restriction, md readlng frame, va gidi ma
DNA sequence thanh amino acid sequence.

-9.5.2. May doc trén gel tf déng

Méy gbém cé mot scanner va mdt computer. Mdy doc trén gel ty dong voi mot
~ scanner ¢ d¢ phan gidi cao, hofic mét may video camera dién tlf dé chup biéu d6 buc xa
cla mét sequencing gel, ma gel nady di dugc chuidn bi bing phuong phép théng thudng.
Hinh 4nh dugc ma héa biing ky hiéu dién tit trén phim, rdi dudc computer phan tich. Ngui
ta thiét ké phin mé&m ndy nhim myc dich xdc dinh vi tri cda hang (lane) va vi tri cia bing
(band) 6 trong hang. May doc trén gel taf dong dugc gidi thigu 1 BRL va Millipore.

9.5.3. Viét s6 li¢u chudi ma tw dong

Vi mdy scanner ty dong khong chinh xdc mét cich tuyét dbi, do d6 ngudi ta phai
thiét ké phdn mém kém theo, 1am cho ngudi s\t dung c6 thé viét ra chudi ma mét cach tu
déng. Qua trinh edit ndy rit don gidn ngay ca trong trudng hgp cac doan phén t chdng Mp
nhau mt cich nghu nhién, bdi vi m8i nucleotide duge xdc dinh rit nhidu 14n. Chuong trinh
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t8ng hop lai céc chubi ma c6 th€ duge st dung d€ kéo thing ra cac sequence 6 nhiing ving
chéng 14p. May ndy dudc san xuét boi Millipore va Applied Biosystems.

9.5.4. Kiém tra so li¢u

Viéc kiém tra lai sb lidu cla sequence phéi dugc coi nhu mot giai doan quan trong.
Computer dugc dung d€ so sanh cic sequence, tim thiy cic ving chéng 1ap, ghi nhin
phitng khdc biét va cung cdp mét bidu db chung v& ving chéng 14p. Thi du chudng trinh
SEQED (cé GCG package) bdo dong cho ngudi sit dung truodng hop cé khac biét xay ra,
gitip cho viéc nhap sd liéu nhanh, chinh xic. Chuong trinh GCG-GELASSEMBLE kéo
thing ra céc sequence § trén dinh clia man hinh va bidu thi theo dang gidn d6 (schema) céc
sequence § c‘uéi man hinh.

9.5.5. S6 higng GC & AT

Ti 12 GC / AT clia mdt sequence cho chiing ta biét dic diém cda cdu tric DNA hinh
Z va DNA hinh cong. Ti & nay con cho chuing ta mét dfu higu cha m6t ving mang mét ma
di truyén nao d6 ctia sinh vat. C6 mot vai chuong trinh dic bigt nhu GCG's STATPLOT,
cho biét sé lugng GC va AT cila mét sequence trén bidu dd, trong dé chiing ta tim thdy
vung nao giau GC ho#ic AT. :

9.5.6. Database ciia genome

R4t nhidu database ctia genome clia mot loai sinh vat nao do da dugc cong bd. NS
cung cp cho cac nhi nghién cifu phudng tién sao chyp lai hé théng rigng cla né va su
dung cho nhidu muc tiéu nghién cifiu khic nhau. Database cha C. elegans ACeDB, dude
phat trién bdi Richard Durbin va Jean Thierry-Mieg, trd thanh miu tiéu chudn vé database:
rhanh, d& st dung va hoan chinh. ACeDB sin sang trong chuong trinh Unix, chia tit cd
cdc sequence ctia C. elegans tlf database cia EMBL DNA va ban dé vat 1y C. elephans cia
MRC Cambridge.

Mét database khacsAAtDB duge phat trién bdi Sam Cartinhour trén Arabidopsis
thaliana .

M6t loai hinh khic cia database nhim cung cp thong tin trén internet. péi véi
chuong trinh nghién ciju genome cda ngudi: GDB (genetic database) dugc phat trién tai
John Hopkins, cung cfp thong tin v& ban dd di truyén, cic RFLP marker.

Sau cung, cé mft vai databse thudc dang cfp nhat héa (updated). Nhiing database
nay dugc ghi trong text files. Thi du nhut Current Drosophila Genome Database (rudi gidm)
do Michael Ashburner cai dit. '
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9.6. K¥Y THUAT SEQUENCING TRUC TiEp pOI VOI SAN PHAM PCR

K§ thut sequencing tryc tiép déi véi sin phdm PCR 13 mot cAi tién k§ thudt rit quan
trong trong phan tich genome. Theo phudng phép ndy, chung ta ¢6 thé biét dudc dic diém
ctia sequence ma minh nghién citu mot cach nhanh chéng, khong cin phai xay dung mdt
kho Iuu trit clone (library), hogc thanh loc céc clone. '

Sin phdm PCR cé thé dugc chay sequence bing phuong phép Sanger, hay phudng
phap Maxam - Gilbert. '

e Sequence muc tiéu dudc khuéch dai, va mot phin thita ra trén déy don cla
sequence muc tiéu dugc tao ra nhd phén ung PCR khéng d6i xiing (asymmetric),
‘trong 'd6 m@t primer ¢6 mit nhiéu han gép boi so vdi primer kia. San pham nay
dugc xem xét nhu day template trong phudng phap Sanger.

¢ Ngudi ta chufin b sdn phdm PCR sao cho nd sé trd thanh day template thich tng
véi phitdng phép dideoxy trén day doi.

1 e Ngudi ta st dung exonuclease d€ tao ra day don template ti san phim PCR c6
M day déi. _

. V& mit ndo dé, phuong phap Sanger (dideoxy) t6 ra don gidn hon, nén dugc dp dung
phd bién hon. Phuong phap héa hoc (Maxam-Gilbert) doi héi nhidu budc thuyc hién hon,
nhung lai phit hop véi chudng trinh sequencing c¢6 qui m6 DNA khd 16n, trong dé6 sb lugng
cac sequence khdc nhau cdn dugc khuéch dai va xac dinh, nhu trong k¥ thuat ¢d thuft ngd
la "complex sequencing" (Church va Kieffer-Higgins 1988). '

9.6.1. Phitong phap dideoxy / PCR khéng dbi xing

Mét day don dugc khuéch dai, tao ra nhd thém vao mot primer cé ham lugng 16n gdp
bdi so vai primer khdc. Két qua tao ra sin phdm day don thing du nay dugc dung lam day -
template cho phudng phap chudi duge két thiic biing dideoxy, tit chudi dd, ngifdi ta ¢6 dugc
sequence. VAt lidu bao gém :

e Oligonucleotide primer 1 va 2

e 32P dNTP

¢ 10M ammonium acetate

e ecthanol loai 100 va 70

e 0,1 X TE buffer, pH 8,0

e Centricon 30 hojc 100 ct Amicon)

Dién di trén agarose gel hodc polyacrylamide gel khong co tinh chit denature, sau

d6, ngudi ta cho xét nghi¢ém Southern. blot va lai, két tla trong ethanol, va cho chay
sequencing, theo phuong phap dideoxy. - :
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Téng hop mot PCR véi cée hop phin téi uy, va s dung i 18 2 nucleotide primer '
khoang 100:1

Thuyc hién PCR véi 40-45 chu ky, két thic bing giai doan extension kha dai.

Kiém tra lai sin phdm DNA day don sau giai doan extension nay, giil cho phan
ting cham lai trong diéu kién nhit 48 trong phong, rdi 1y diu co trén mit sin
phdm ra bing Pasteur pipet (dAu nay duge nhd vao méu khi cho nd vao may
thermal cycler). '

Két tia bing cach cho thém 10M ammonium acctate dat ndng d6 sau cung la
2.5M, theo sau dé 13 1 vol rugu ethanol 100. Gid mau 5 pht trong diéu kién
nhiét 46 trong phong. Cho ly tm 5 phut, van téc cao, rdi ria pellet thé rin dudc
két tia nhu miéng banh trong dung méi) vdi ethanol 70. Sy kho bing cich cho
ethanol bay hoi tf nhién. Lam két tia pellet trd lai trong huyén phu véi 501 nude
hotic 501 0,1X TE pH 8,0. |

Thyc hién phuong phap dideoxy, sif dyng cac templéte dugc tao ra nhd phan vng
PCR khong d6i xing.

9.6.2. Phwiong phap dideoxy / PCR ddy ddi

Nhiing phén t§ DNA vong, ddy déi van co thé duge thodi héa (denatured) va dudc
chay sequence theo phudng phdp dideoxy. Phuong phép chudn bi diy template nhu vay,
thudng cho két qua thip véi san phdm PCR ddy thing. Do d6 nguoi ta phai cdi tién phudng
phap cho thich hgp vdi phudng phép dideoxy, d6i véi DNA day déi dugc tao ranhd PCR.

Phan t DNA dudc khuéch dai phéi thudn khiét. Primer dung cho khuéch dai trong
PCR va nhilng primer ¢é tinh chit bén trong (internal primers) dugc chudn bi k¥ trong
phén Ung sequencing.

V4t lidu thém vao gbm ¢d

Dung dich PEG / NaCl

Ethanol 70%, giit lanh

1 pmol (2 dén 5 ng) sequencing primer
5X dung dich dém cho annealing

Cho ly trich trong dung m6i phenol / chloroform

9.6.3. Phuong phap Sequencing sin phim PCR

Church va Gilbert (1984) di két hop phuong phép khuéch dai PCR va k§ thudt
sequencing 14n ddu tién. Sau 46, ritnhiéu cai tién dd va dang phat trién.



9.6.3.1. Phiin tich sequence sin phiim PCR

Tinh chit trung thuc cia PCR la mét ing dyng quan trong cho ky thudt sequencing
céc shn phm PCR. Ngudi ta tao ra cac dong phy (subclone) clia san phdm PCR, dong nay
chon lya mot phéan 1 trong hén hgp nhu vay, rdi khuéch dai chuing.

Néu muc dich ciia PCR 12 tao ra dong phu DNA, thi vige xéc dinh cdc vi tri gidi han
(restriction), ciing nhu vigc khuéch dai sé rdt khé khin dé ¢ ddy template. Do véy,
~ subclone la sy kién vd cung quan trong trong k¥ thuft sequencing. Ngudi ta phéi chic chin
ring subclone c6 chudi mi riéng ciia nd, trong d6 khong cé mét dot bién la nao d6 xay ra.

xhuéch dai PCR ‘
—=3 clone clia sequence
-—
N )l : L
—_— I i
Vd
. Nl hofic
day géc .
! . — hodc
I < v s
- ¥ ¥
4 |
- ¥

Hinh 9.5 - Sai sét ctia PCR. Hién tugng 1 tdi bdn DNA trong PCR cé mafc dg sai bigt co ¥
nghta. Sai s6t nhan Ién thong qua cdc vong xdy ra sau d6, va sdn phdm cudi
cung 1a s tron 16n gita cdc phan ti (Alphey 1997).
Néu muc dich ciia viée xdc dinh sequence 12 nhim suy lujn ngugc lai sequence cla
day template, theo két qua PCR trudc dé, thi ngudi ta s& khéng dugc suy luan sai 1dm do 161
clia polymerase trong qua trinh khuéch dai. Do vay ¢6 hai cach d€ khic phuc vin dé nay :

¢ Chay sequence cic subclone dbe 18p : khuéch dai PCR mét cach déc 1ap tranh
dugc hién tugng dua vao cung mft sai s6t. Do d6, phuong phéap “subclone” mdt
sin phdm PCR tit mét trong ba ldn khuéch dai ddc 14p nhau, da dugc ap dung.

233



Sau dd, ngudi ta chay sequence céc subclone ndy. Bién thién cia chubi ma gila

nhiing subclone nhu vay, c6 th€ 13 nguyén nhin gay ra 18i clia polymerase. Vi

nhiing 181 nay rit hiém xdy ra, nén bit ci mot sai 14m nao dé xuét hién & mot

trong ba subclone, ngudi ta déu c6 thé suy ludn ra sequence clla.day template gc
. do PCR tao ra. '

» Chay sequence sin phim PCR mit cdch tryc tiép : phuong phap nay dugc
ngudi ta thich 4p dyng hon. Trif khi sai sot xdy ra & vong dAu tién cla qua trinh
Khuéch dai ctia day template c6 sé 14n copy rét thép, con lai bit cu sai sot ndo dé
déu rit hiém trong sy gop lai céc sén phdm ciia phén ing. Base tuong ung sé ¢
mit trong tu thé da s6 l4n 4t trong phan ti. Néu sequence niy xuAt phat tif nhiéu
phén tif dugc xac dinh, thi trung binh clia tit c4 sequence & vi tri ndo dd s€ 1a mot
phén 4nh rét trung thyc chudi mi cla day template d6i vdi PCR géc (hinh 9-5).

9.6.3.2. Phadt hién thé mutant nhé' sequencing sin phdm PCR

C& s6 di truyén phan 6} cia nhiing thé mutant d3 dudc rét nhidu nha di truyén nghién
cidu, djc biét 1a trong linh vyc y khoa, ngudi ta cdn co mot xét nghiém dang tin cay déi véi
dét bién gen gy ra bénh cd tinh chit di truyén cla ngudi.

, Phudng phap trudc dy thuong duge dp dung 1a xay dung kho luu trif cac DNA clone
(library) ctia nhilng gen dot bién, ho¥ic kho luu trif clia céc mo dot bién. Vai trudng hop, chi
¢6 mot s6 lugng cuc nhé DNA d€ xét nghiém trudc khi sinh. Do d6, viéc khuéch dai DNA
nhd tién b PCR 14 gidi phap dugc nhiéu nha nghién ctu tan thanh, v6i mot qui mé téi hdo
cho PCR va sequencing (khoang vai trim base), so sanh vdi kich thudc ciia mdt gen chufn
¢6 it nhit 1a vai kilo base.
Vigc phat hién mot dat bién 1&n déng hop i tudng d6i khong phic tap ldm, vi tit ca
cac DNA dugc khuéch dai déu chifa trong chui mé cta thé dot bién.

K§ thuat sequencing nhiéu sin phdm PCR g0p lai s€ cho thiy mot sequence khdc d
vi tri cia hién tudng dot bién, lien quan véi sequence ctia the dai (wild-type). Viéc xdc dinh
vé dinh lugng d6i véi ti 18 cic dang alen cang phuic tap hon rdt nhiéu. '

Phat hién va dinh lugng céc alen khdc nhau cén phii ti uu héa cdc diéu kign trong
PCR dé gidm thiéu dén muic thép nhét hi¢n tugng khuéch dai khdc biét nhau clia mot thé
bién dj dic bigt ndo d6 (Larder va ctv. 1993). Phat hién ra S-methylcytosine (5-MeC) 1a
mot vi du cla phudng phap nay.

Viéc phat hién ra dot bién tr6i hojc nhiing carriers clia ddt bién 13n hodc thé da hinh
thi it phic tap hon. Bdi vi c4 thé niy ¢6 hai ban sao wild-type ctia gen, hai bén sao thé dot
bién, holdc c6 mdi mot thi trong hai. Do dd, chi c6 ba trudng hdp xdy ra c6 thé dugc phan
biét ngay. Phan ting PCR sé khuéch dai cd hai hién tugng nay, va sequencing s€ cho chung

234



ta biét mot sy trén 14n gilla sequence cua wild fype va sequence ctia thé dot bién. Trong

. oo , . ,
trudng hop dot bién theo diém (point mutation), vi*tri dot bién s& xuit hién.§ cac base cia
wild-type va base'clia thé dot bién (Hinh 9.6). . ‘

A/lA A/B . B/B
Cc . r— -— ' i C
C - : - -— C
T . A AIG ey G e T
C -— -—— ol C
A —-— - ) -— I A
A C GT A CGT A'CGT -

Hink 9.6: Phdt hign di hop tik. Dj hop tf dige phat higw la mot thé hén hgp ciia hai base tai
mét vi tri

9.6.3.3. Tailed primer

Phuong phap st dung primer chét duéi goi 1a "tailed primer” dugc ap dung vdi mét PCR
primer c6 chudi ma -21M13 dugc thém vao & diu 5', d4u con lai ¢é chudi ma clia primer M13
Rev. San phdm PCR thich hop véi k¥ thust sequencing st dung dye primer chudn (xem muc
9.4.2) : -21M13 s chay sequence tif mot ddu, va M13 Rev chay tit diu khéc.

Primer Sequence
-21M13 5-“TGTAAAACGACGGCCAGT
M13 Rev 5'-CAGGAAACAGCTATGACC

e Thufn l¢i : ci hai ciay ddu ¢6 thé duge chay sequence tif mot phan ung PCR.
Viac sif dung hai b sequencing primer cho phép cic didu kién ctia phan tng tré
nén téi hdo, ding tiéu chudn va cé kha ning ty dong héa.

o Kho khin : cic dudi c6 18 base theo chudi mé ndi trén phi duge thém vao PCR
primer dén khi niio né d dugc tdng hop xong. Didu niy s& lam ting gia thinh cla
nhilng primer nay, dic biét 1a primer dai, ciin phai tinh khiét trudc khi st dyung.
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Hinh 9.7 : Mdy sequencer ty dong, digc van hanh bdng tia LASER huynh quang

A‘
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w- m C.aCa1T t‘l’

,‘. "u

ﬁ\ Hul 1} m l NJU ‘
Ay 1L M

M “ lh“' ‘

m \l' llllﬁ A "*'M AL 5‘ ‘L..“uwuh« i

:E- ..I.:'i_ _-'I-ld !.I-L. .1'!_.

R 4-G5-4E G ETTC i
3 m ﬂ‘P - m . *

Hinh 9.8 : Mady doc ty déng trén computer (AutoReadl M), 100 set cho mdi phdn ung. Mbi

ducng trén db thi c6 mau khdc nhau, dai d:e cho mét trong bén nucleotide
(4, C, G, T), chit s6 nhé o hang dudi cung biéu thi dé dai phan ti (bp)
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Hinh 9.9 - Két qud chay dién di trén gel cho thdy chudi ma ciia pUCI8MCS. Nguoi ta sit
dung primer cd kich thudc 10 bp, cd tinh chdt dot bién, va nhd céng cu phan tich
nhanh "U.S.E Mutagenesis Kit" dé gidm bdi 21 bp, cho vao cdc vi trf xdc dinh
(recognition sites) d6i vdi 6 enzyme phan cdit han ché. Méi cot duoc 16t vao mbi
G, A, T, C riéng biét.
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Chuong X

CHON LOC GIONG CAY TRONG NHO
MARKER PHAN TU DNA

K§ thudt di truyén va cong nghé sinh hoc da tao ra mot tidm nang to 16n cho cong tac
chon tao giéng cdy tréng. Viéc dp dung nhiing k¥ thudt & miic d6 phan i cho phép ching
ta chuyén nhiing gen mong muén vao trong cac gidng cdy c6 cling mdt loai, va chung ta co
thé du nhip nhiing gen mdi tif loai hoang dai gn giii vdi loai cay trdng. DSi vdi nhiing tioh
trang da gen, ngudi ta di gdp nhiéu kh khin trong phén tich, khi sit dung phuong phap
chon giéng ¢ truydn. Nhung diéu nay tré nén d8 dang hon, vi ngudi ta c thé sif dung
nhilng marker phan tit - cong cy dénh du rit higu qua. Ngudi ta ¢6 thé hinh thanh nén méi
quan hé di truyén gilta nhilng cy trdng ma trude dé nd khong thé ndo tuong hgp nhau vé
gidi tinh. K§ thuat hé trg cho viéc chon loc gibng thudng duge st dung 1a RAPD, RFLP,
microsatellite, STS, AFLP (xem chuong IV), hofc ISA (inter-simple sequence repeat
amplification) va ALP (amplicon length polymorphism) trén quin thé F2 hogc quin thé héi
piao, quén thé cic dong ding gen (NIL), quan thé don boi kép (DH), va quin thé cac dong
c4n giao tai 18 hgp (RIL).

Vén d& c6 tinh chién luge trong tng dung di truyén phén tf vao linh vyc chon gidng
chinh 14 :" chon giéng nh¥ marker phén ti¥ ", vdi thufit ngit thong dung MAS, vidt tit tut
- chil "marker-assited selection”. Nhiing thé danh ddu phan tf (molecular tags) la diéu kién -
“dAu tién trong chién lugc MAS, da dugc phat trién trong nhiéu loai cay trbng, vdi nhiéu

loai hinh khac nhau cia marker phan tif. Nhiing marker phan tif ¢6 nhiéu uu diém hon cdc
marker hinh thai ¢ di€n. Do d6 n6 rit ¢6 fch cho céc nhi chon tao gidng. Hi¢u qua cai tién
gibng cly trong sé gia ting gp nhidu 1in so vdi chon gibng c8 dién, nhd thyc hign viéc
chon loc khong cin tryc tiép trén tinh trang mong mudn, ma théng qua marker phan td lién
két v4i tinh trang d6. Didu ndy doi héi marker phai lién két rit chit véi tinh trang mong
muén. Hon nifa, marker nay phai khong bj diéu tiét bdi méi trudng, khong bi anh hudng
bdi didu kién trong 46 cay tréng dang sinh trudng va phat trién.

Trong phn tich genome, thudng cé bén muc tiéu dudc dat ra (Paterson 1996)
(1} Xéc dinh ndi ky sinh gdy hai cdy trong va bdo vé giéng cdy trong.
(2) Danh gid mic d6 da dang vé di truyén.
~ (3) Du nhép gen mdi ting budc (introgression) hodc hdi giao.
(4) Lap ban db cdc tinh trang.
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Nhu vay trong chién lugc MAS, muc féu 3 va 4 s& duge thuc hién, va ching ta s€
thio luan cdc ndi dung nay trong chuong X.

10.1. HO1 GIAO

Muc tiéu chung clia cong tac chon giéng cay trdng 13 lam sao chuyén d6i mot gen
(mdt tink trang) dic biét nao d6 vao trong mdt kidu gen (gibng) mong mudn. Phuong phap
héi giao da dugc dé nghi d2 dap ung yéu ciu ndy. Thong thuong trong ngén hang gen cly
tréng, 16 chi thé hién duge mot phan vé mijc d0 da dang di truyén trong loai clia nd. Nhidu
gen khang sau bénh hai, khang didu kién dit dai, thoi it bét 1gi, c6 mit & céc loai hoang
dai, c6 quan hé gin vdi gibng cdy trong. Nhung céc loai hoang dai thudng thé hién nhiing
lian két gen didu khién tinh trang nong hoc xAu, bén canh gen muc titu. Khi ning cla
phuong phap hdi giao di dudc thdm dinh trong lich st chon giéng. N6 dugc xem nhu
phuong tién rat ¢6 hi¢u qué dé khong ché nhiing lien két bAt 1¢i nhut vay. Hién nay, vdi
phuong tién cfia marker phan td DNA, ngudi ta cang phat tridn tiém ning cla hdi giao
trong nghién cuu va ung dung viéc du nhip gen ti cac loai hoang dai, thdm dinh kha ning
_ introgression t loai hoang dai sang lodi cay tréng (Paterson 1996). péi vdi con lai trong
' phuong phap hdi giao, Tanksley va Rick (1980) da cd thé chon loc nhd isozyme marker.
Con lai dugcghi nhan tinh chéit introgression vdi sb thé he hdi giao it hon so véi phuong
phap cil. Bén 43 di truyén clia marker phan 1 DNA con phong phii hon isozyme marker rat
nhidu 14n, do d6 higu qué chic chén cao hon. Nghién ciu trén cdy lGia, nguoi ta di du nhap
thanh céng gen khéng rdy niu ti \da hoang Oryza australiensis vao lia tréng. Hon 600 cay
. BC,F, da dugc phén tich isozyme (Multani va ctv. 1994). Sau dd, Ishii va ctv. (1994) da
dung RFLP dé phan tich giila dong introgresion va dong tai tyc (recurrent), con lai F,, Fs
Kbt qué ho di x4c dinh gen khang rhy néu Bph-10 d6i vdi biotype 3 da duge du nhap ti lua
hoartg sang lua trfng, gen nay dinh vi trén nhiém thé 12, lien két voi marker RG457, vdi
khoéng cach di truyén 123,68 £ 1,29 cM.

Phuong phap héi giao dude trd giip nhd DNA marker di va dang dugc uUng dung
rong rii, tiét kiém 1-2 thé ha, gitp cho vige cai tién cay tréng dap vng vdi san xudt sém
han rat nhidu (Paterson 1996). "H4i giao nhd marker phén ti" dugc thyc hién trong viéc
chuy&n nap vao cay tréng nhiing gen la, bling phuong tién cong nghé sinh hoc.

Theo nguyén tic, nhiing DNA marker c thd thic ddy su héi phuyc clia gibng téi tuc.
Biing céch si dung DNA marker dé xac dinh cac ihd "t4i t6 hop" [recombinant -}, ngudi ta
théy ring: cac doan ciia nhidm thé 1a duge du nhép vao, co thé duge sip xép mot cach trd
ty trong mot khong gian chat hep nhu vay. Giéng tai tuc bi d6t pha bdi nhilng alen khong
mong mudn, lién Kkét rét chit vdi tinh trang muc tidu (Tanksley va Crick 1980).

Nhidu nghién ciu gin day cho thdy: hién tugng du nhip ngdu nhién (randon
introgression) cdc chromatin la vho gibng cay trong, nguoi ta ghi nhan sy bién di cd tinl
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chat khé hidu (cryptic) gia tang - bién di khong phai ¢6 tinh chét tam thoi cla ki€u hinh ul
ngudn hoang dai. Thi dy nhu gidng ca chua hoang dai Lycopersicon pennellii, phat tridn
cham, c6 chia mgt doan nhifm thé dic bigt diéu khién tinh trang gia ting mic do tich lay
trong lugng kho & gidng ca chua binh thudng, mot tinh trang ma né thudng do kiéu hinh
clia cdy quyét dinh (Paterson 1996). Phuong phap hﬁ_i giao ngiu nhién cua chromatin la
vao trong gidng trién vong, trong nghién ctfu v& bién di khé hidu, 1a phuong phép héi giao
cai tién (advanced-backcross). Thudt ngid nay dugc viét tit "(AB)-QTL analysis”. N6 dugc
{ing dung kha thanh cong d6i véi ca chua va boéng vai, va hién duge nhidu nha chon gidng
cdy trong khéc quan tam.

10.2. BAN DO DI TRUYEN

K§ thuat mapping (13p ban d8) va sequencing (viét chudi ma) clia genome cay trong
s& giup cho chiing ta rét nhidu vé viéc lam sdng t6 cinfc ndng cla gen, sy didu tiét cla gen
. v sy thé hién ctia gen. Béan dd lien két gen c6 chét lugng cao hién dude thyc hién & nhiéu
loai cay trdng. Nhiing marker phan tf da duge dung d€ xac dinh va danh diu cac gen mong
> muén (Mohanty va ctv. 1997). Phan tich lien két gen 1a mot trong nhiing phuong phap cin
‘. bin, cAn thiét trong nghién cyu di truydn. Lién két gen c6 thé khing dinh khoéng céch di
" truyén gilia nhiing tinh trang da hinh, duge ghi nhin khdc nhau v& sy co mit cua cdc
enzyme hoat dong, su thé hién chiéu dai han ché cla doan phén tf, hojc chudi ma
nucleotide & tai mot locus ndo do. Béan dd lien két gen trén cd s§ marker hinh thai va
isozyme marker da duge cong bé trén ciy la, bip, Iia mi, lia mach va phidu cay trdre
khac. Trong cdy Iia, 185 marker da dugc xéc dinh trén 12 nhiém thé (Kinoshita 1995). Cho
' dii nhilng théng tin ctia ban dd di truyén c8 dién nay rét quan trong, giup ta bidt dugce vi tri
ctia gen tyong Ung vdi céc tinh trang v kidu hinh. Nhung tinh chAt hitu dyng cia né rat han
ché, bdi vi s6 marker hinh thai con qua it, khong théa min yéu ciu cia nhidu chuong trinh
chon gidng. Bén canh do, sy th€ hién cla nhifng marker hinh thai b anh hudng béi didu
kién méi trudng. Didu nay lam cho marker hinh thai kém sy thu it so vi marker phan
DNA trong cAi tién gifng cay trong.

Tinh da hinh ctia chudi ma nucleotide thuong 44 dé€ chiing ta két ludn v& chic ning
ctia marker phan td trong ky thudt mapping. Tinh chét da hinh nay (polymorphism) dudc
minh hoa r5 nét trong k¥ thuft phén t, thi du nhu RFLP, AFLP, SSR, RAPD, STS, v.v..
Ban dé di truyén ditge hinh thanh trén nhiéu loai cay tréng, st dung cdc marker ndi trén,
trong mot quin thé phan ly nhét dinh nao do.

Trong sé cic marker phan tf DNA, marker RFLP dude st dung déu tién trong vige
14p bin db gen cla con ngudi (Botstein va ctv. 1980), sau d6 né duge cdi bién d€ ing dung
cho k§ thuat mapping cdy trdng. RFLP 1a thé da hinh déng tin cdy nhét, cé thé dugc dung
cho nhiing phan tich chinh xac vé kiéu gen. RFLP c6 tinh chét codominant, c6 thé x4c dinh
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mdt locus déng nhit, xac dinh ¢4 alen tr
kha r6 rang,

tridn trén nhidu lodi cdy trong, dac bigt la trén ¢

6i va ljn. Khi nhiing cDNA ¢é chuic ning vé gen

dugc ding 1am marker, thi vi tri ctia gen dic biét nao dé cAn tim sé dudc xac
dinh cu thé trén nhiém thé. Sif dyng RFLP marker, bin db di truyén di dugc ngudi ta phat

ay lda. Tinh da hinh dugc phat hién béi

RFLP marker s& rit ddng tin cdy vi nd bao gbm sy xacnhin ctia enzyme phan ¢4t han ché,

va sy lai vdi th€ thiim do (pre) chuyén tinh ndo
DNA marker, trong do6 ¢6 1500 cDNA marker d
Ban (RGP) tgo ra (Kurata va ctv. 1994). Causse v

truyén cay lia, bing cach st dung 800 RFLP.

Bdng 10-1: Cdc marker phin tad

d46. Ban db di truyén cta la st dyng 2300
o chudng trinh genome cay lua cda Nhat
3 ctv.(1994) ciing d& phat trin ban do di

Marker Thust ngit biing tiéng Anh Tac gid
AFLP Amplified fragment length polymorphism Vos etal. 1995
ALP Amplicon length polymorphism Ghareyazie et al. 95
AP-PCR  Arbitrarily primed PCR Welsh et al. 1990
AS-PCR  Allele specific.PCR Sarkar et al. 1990
CAPS Cleaved amplified polymorphis sequences Lyamichev et al. 93
DAF DNA amplification fingerprinting Caetano et al. 1991
ISA Inter-SSR amplification Zietkiewicz et al. 94
RAPD Random amplified polymorphic DNA William et al. 1991
RFLP Restriction fragment length polymorphism Botstein et al. 1980
SAP Specific amplicon polymorphism William et al. 1991
SCAR  Sequence characterized amplified region William et al. 1991
SSCP Single strand conformation polymorphism QOrita et al. 1989
SSLP Microsatellite simple sequence length polymorphism Salentijn et al. 1995
SSLP Minisatellite simple sequence length polymorphism  Jarman et al. 1989
SSR Simple sequence repeats Hearne et al. 1992
STS Sequence tagged sites Fukuoka et al. 1994
Tuy nhién RFLP yéu cAu mot cong viée €6 sé lao dong rét 16n, va nhiéu théi gia

Céc phuong phép cdi tién gn day déu dya trén tién b ky thudt clia PCR (xem chuds
41 bdi Welsh va McClelland (1990), William va ct

cii tién, da dugc phat trién

VIII). Thi du nhit RAPD dugc phat tri
(1990). Cho dén nay, c6 phidu marker trén co s6 PCR dugc

cho két qué rat trién vong (bing 10-1).
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William va ctv. (1991) dé chuyén d8i RFLP marker thanh nhiing chufi'ma o tinh
chit ving khuéch dai (SCAR), nhd k¥ thust sequencing hai d4u cic dong -DNA cta
genome, va thiét ké cac oligo-primer trén cd s& cac chudi ma hai ddu nhu vay. Ngudi ta si
dung cac primer nay mét cch tryc tiép tren DNA cla genome, théng qua phan ung PCR,
nhim khuéch dai ving da hinh. Néu tinh chét da hinh cia d6 dai doan phén td khéng duge
khuéch dai, chuing ta phii nhd cic enzyme phén cit han ché trén sin phdm PCR, dé phat
hién RFLP nao cd trong doan phan t khuéch dai nay. SCAR c6 uu diém la: codominant '
gitp ta ghi nhan ca gen trdi va lin, trong khi RAPD chi cé tinh chit dominant, khong ghi
nhén tdt trong trudng hop gen lin.

AFLP dugc 4p dung trén sd khuéch dai PCR cia nhiing doan phan t han ché, phat
sinh béi enzyme phan cit chuyén tinh naoc dd, va no dua trén cd s& cac adapter (la oligo
nucleotide). Phudng phap ndy tao ra mét lugng 16n cac bang trong dién di, lam cho viéc
phat hién thé da hinh thufn 1gi hon rét nhiéu. S dogn phan tit DNA khuéch dai ¢6 thé dugc
kidm soat, bing cach chon loc base khéc nhau va thanh phin nucleotide trong adapter. Méc
du chua c6 ban dé di truydn nao dudc phét trién hoan chinh bing AFLP marker, cho dén
nay, nhung phudng phdp nay ngay cang dugc ap dung phé bién d€ phat trién cic marker da
hinh. Ban dé lién két gen, sif dung AFLP marker, gin day da dugc thyc hién trén cay lua
mach (barley) (Becker va ctv. 1995). K thuat nay rét ¢6 ich d€ hoan chinh bdn dd va phan
nhém di truyén giéng cay trdng. Lin va ctv. (1996) dé so sinh RFLP, RAPD va AFLP
trong khi nghién cifu tinh da hinh cia d3u nanh, ho nhan xét ring: AFLP 1a k¥ thuat cd
higu qué nhét d€ tim kiém thé da hinh. Nhd tinh chit tii san xuét cao, tin sudt cao vé tinh
da hinh déng nhét, AFLP tré thanh phudng phép phén tich DNA ¢6 higu qua d€ xdc dinh
da hinh va xac dinh lién két gen, bing cich phan tich ca thé trong quén thé phan ly. Tuy
nhién AFLP vin con dét tidn, vi phai nhuém bing dién di bing bac, fluorescent, hoic.hoat
dong chat phong xa. |

SSR hay microsatellite marker phan anh thé da hinh trén cd sd sé don vi 1ap lai cia
mét ving muc tiéu nao d6 cla genome (Jaceb va ctv. 1991, Litt va Luty 1989, Weber va
May 1989). Ngudi ta da thiét lap ban dé di truyén trén chudt vdi hon 6000 SSR, khodng
¢ach trung binh 1a 1,1 cM (Dietrich va ctv. 1996). S6 lugng va thanh phin cia
microsatellite thay d6i trén thyc vat so v6i dong vat. Tan sut 1ap lai chudi méa dai hon 20
bp, x4y 1a trén dong vat la 33 kb, trong khi trén dong vat ¢6 vi la 6 kb (Wang va ctv.
1994). & di truyén ctia ngusi, AC va TC 13 nhilng don vi 1ap lai rét phd bién, ninng § thuc
vit thi AT phd bién hon, theo sau d6 13 AG holic TC (Powell va ctv. 1996). Néi chung la §
thic vat, né c6 SSR it hon 10 I4n so véi ngudi. Chudi ma nucleotide ké can chudi ma lap
lai dugc ding d€ thiét ké primernh¥m khuéch dai s lugng khdc nhau ctia don vi 1ap lai
trong nhiing giéng khéc nhau. Loai da hinh ndy c6 tinh chit tdi sin xuét rat cao (highly
reproducible). Nhiing primer nhu vy thyc sy rdt cin cho yeu cAu phét hién nhanh va chinh
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xdc cac loci da hinh. Thong tin d6 c6 th€ dugc ding dé phat trién ban dd vat 1y trén ¢o s6
nhiing sequence tags nhu vay. Hién ching ta chua ¢ nhidu cac primer d€ phat hién SSRP
trén thyc vat so vdi genome clia ngudi.

SSCP marker 13 c6ng cu rit manh va nhanh, nhung né chi dp dung cho vige tim kiém
thé da hinh clia nhiing doan phan t DNA tuong ddi ngfn (Orita va ctv. 1989). SSCP c6 thé
xdc dinh tinh chét di hop ti cla nhilng doan phén t& DNA (cé cung trong lugng phén t),
va né ¢6 thé phan biét dude sy thay d6i clia mét vai nucleotide nao do. Ngudi ta cho né 1a
cong cu hifu dung trong xét nghiém bénh di truyén & ngudi. Trong thuc vat, SSCP chua
dugc phat trién nhidu. Ngudi ta hi vong né sé gitip cho viéc phan nhom di truyén con lai tré
nén d& dang hon, khi ching ta ¢6 primer thich hdp déi vdi tinh trang quan trong nao do
(Fukuoka va ctv. 1994).

16.3. PHAN TICH QTL

HAu hét cde tinh trang néng hoc quan trong nhu ning suit, yéu t6 hinh thanh ning
suét, ngay tré hoa, v.v.. dugc kiém sodt bdi da gen. Hoat dong da gen va sy tuong tc 14n
nhau, hién vin con dudge biét rat it trong khi ching didu khién tinh trang s lugng. Trén cay
ca chua, ngudi ta da 4p dung RFLP marker d€ phén tich sy ci tién cac tinh trang s6 lugng
(Osborn va ctv. 1987, Tanksley va Hewitt 1988, Paterson va cty. 1991). Cac yéu t6 ci tién
tinh trang s6 Wong (QTMF = quantitative trait modifying factors) ciing duge xac dinh nhu
nhilng loci 4nh hudng dén tinh trang s6 Iugng théng qua epistasis. Trong khi d6, QTL co
jnh hudng kiéu hinh tuong déi 16n va déc 1ap, trén cd s& di truyén (Mohan va ctv. 1997).
Marker phan tif c6 lién két chit vdi gen diéu khién d6 chic clia qua ca chua, gen phuc hdi
sy thu tinh, va gen tudng hop réng (wide compatibility), gen khang han (Nguyén va ctv.
1997), hinh thdi r&, tinh trang rung hat cla cay lda, va hién tugng apomixis cua Pennisetum
squamulatum da duge cong bé (Mohan va ctv. 1997). D6i véi cay lua, cac tinh trang chiéu
d&i hat com khi ndu chin, tinh khéng dao 6n khong hoan toan, tinh chéng chiu bénh dém
vin, ngay trd, chidu dai than di dugc ap dyng QTL marker d€ phan tich. Bén d4 lién két
gen vdi mat 4o day ciing da duge thiét 1p voi sif trg gidp cva phin mém MAPMARKER /
QTL (Yano va ctv. 1995).

Théng thudng, ngudi ta rdt khé xdc dinh vi tri chinh xdc va hoat dong gen cla cac
loci tinh trang s6 lugng. D& khic phuc nhuge di€m trén, ngudi ta thanh lap céc ngudn vat
lidu di truyén (genetic stocks) c6 tinh trang duge biét r& rang, thi du nhu cac dong gin déng
gen (NIL), mang mot hoc nhidu doan nhiém thé clia mot dong bé me, trén nén tang di
truyén ctia mot dong bd me khdc. Ngudi ta thyc hién cong tic didu tra trén toan genome d€
xéc dinh doan nhidm th€ dugc du nhip vao, biing phudng tién RFLP. Nhd st dung cac

_dong NIL ddi véi mdt doan nhi&m thé nao dé, ngudi ta co thd x Iy mét QTL nao dé nhu
mdt yéu té don trong di truyén Mendel. Bén 4 RFLP ¢6 chit lugng cao, cé mat d6 ddy cac
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marker, s& gilp cho céng tac xac dinh d& dang han. N6 con gitip cho ching ta 14p duoc ban
dé va xit ly céc tinh trang sé lugng thanh cac yéu té di truyén Mendel. Phudng phap nay
bao gdm : (i) tim kiém su két hop gitta nhilng RFLP marker dang phan ly, v (ii) x4c dinh
su ich Igi cia mot quén th€ phan ly d€ tim thay lién két cla marker vdi QTL.

Trén cdy ca chua, cic dong c6 tinh chit b8 sung (substitution lines) va chdng ip
nhau da dugc ding dé 14p bin dé QTL (Nienhuis va ctv. 1987). Nhé vay cdc vi tri chinh
xac ctia mdt QTL nao dé trén ban dd lién két gen ddu duge x4c dinh. Khi bén dé céc gen cé
Igi dugc thanh 1ap véi gidi phip cao, cdc gen by gid cd thé trd thanh muc tidu cho k¥ thuat
cloning dua trén cd sé ban d6, ma thuit ngit chuyén mén thudng diung 13 "map-based
cloning”. Nhiing vi tri ¢6 tinh chét gi dinh va marker phan t§ DNA lién két véi QTL ciing
s€ 1am cho MAS trd nén d& dang hdn trong chon gidng cay tréng.

10.4. BAN PO VAT LY

Ngudi ta yéu cau thiét 18p ban dé vat 1y nhim dap ung (i) phan 1p gen cla tinh trang

‘mong muén, va (i) dinh tinh né. Do d6, cac cong cu nhit YAC, BAC, cosmid da duge khai
-thac rit ¢6 hidu qué d€ cloning cac phan tf DNA c¢é kich thude 16n ti 40 kb dén 600 kb,
tho#ic 16n hon. Méi vecto déu c6 gia tri rigng clia né. Mic di ngudi ta cin c¢6 sé ligng clone
,i‘t hon dé€ tao ra contig déi véi mét viing muc tidu nao d6, khi sit dung YAC, nhung ngudi ta
phai chiu mgt hién tugng "kham” (chimerism) trong doan phin tit DNA dudc gin vao
vectd. Trai lai, cosmid td ra thufin 1gi hon trong chuyén nap dé€ san xuit cc cdy transgenic,
nhung n6 lai bi han ché v& khd ning mang DNA véi kich thudc nhd, 1am cho ching ta rét
kho thiét 1ap hién tugng chdng 14p trén mét ving réng ldn cla genome. BAC ¢6 uu diém
hon YAC 1a c6 it thé khim hon, cho di né mang DNA ¢6 kich.thude khong bing YAC.
Bén canh d6, BAC con c6 uu diém 13 d& xd 1y hon, mic dd sinh sdn clia vi khudn nhanh
hon men (yeast). '

Kho luu trif (library) YAC cho lua, Arabidopsis, ca chua; va kho lvu trit BAC cho
Arabidopsis, cao Iudng, va lua di dugce thiét 1ap (Mohan va ctv. 1997). Ngudi ta di va dang
khai théc cac kho luu trif ndy, thiét 14p cac contig, thiét 1p ban dé vat 1y. C6 the ndi hién _
nay bin dé ¢ chit lugng cao nhit déi véi thuc vat 14 ban dd cia Arabidopsis. Hon 90%
nhifm thé 58 4, va 80% nhi&m thé sé 2 d3 dugc bao phd bdi YAC. Khodng 65%, 60% va
85% nhiém th€ s8 1, 3, va 5 ciing dude bao phii bdi YAC contig, theo thi tu (Mohan va
ctv. 1997). Trén cdy hia, ¢6 khoang 1200 RFLP va STS marker dugc sit dung d& thanh loc
kho Iuu trit YAC, bao gom 7000 clone, ¢6 kich thudc gin vio trung binh 1a 350 kb. Theo
két qua nay, khodng 2200 YAC déc I3p da dudc x4c dinh va xép thy ty. Chifdng trinh RGP
ctia Nhat d3 bao phu hon 50% genome cdy lia bing YAC nay. Dic biét 1a YAC contig trén
nhiém thé s6 6 di dugc cong b rit ddy di ((Umehara va ctv. 1995).
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10.5. AP DUNG BAN PO DI TRUYEN TRONG CHON TAO GIONG .

Ngudi ta xac dinh c6 3 van d 13m cho sy tién trién clia cong tac cai tién giéng ciy
tréng tré nén chim lai trong nhiing nam gin day: (1) thiéu bién dj di truyén mdi (gen /
QTL) do ching ta it st dung ngudn gen it bén ngoai (exotic germplasm); (2) khong ¢6 kha
ning chon loc kidu hinh gita céc alen mong muédn va khéng mong muén, hoic kiu gen co
tinh chét nhidu loci déi véi cac kidu hinh phic tap bao gdm ngudn gen tu bén ngoai; (3)
- khé niing han ché cia nha chon gidng trong viéc tim ngudn gen va ghi nhén cac thong tin
di truyén cin thiét bing nd lyc riéng clia ho (Li va ctv. 1997). Theo phan tich da dang di
truyén bing isozyme, ngudi ta nhén thdy c6 khodng 50% mic dd da dang cia cdy lua
Oryza sativa phan b trong quén thé, 25% ¢6 & giifa céc loai phy, va 25% co & giita cac
quin thé cla O. sativa (Li va Rutger 1998). Ngudi ta tf hdi: trong v4t ligu di truyén diu
tien dugc s dung dé cii tién cay tréng, mifc g da dang d3 duge khai thac nhy thé nao?
Céc thanh tyu vé k§ thuat DNA marker trong nhing ndm gin day, di cung cdp cho ching
ta nhidu cong cu rit hiéu qua, dénh d4u nhidu budc phat trién quan trong trong linh vc di
truyén, chon giéng, tién héa va nghién ciu genome (Tanksley vA McCouch 1997). Thanh
cong nhit trong k§ thudt nay la phat tridn ban 46 lién két gon phan td trong nhiéu loai sinh
. vat. Ti d6 nd 1am nén tng cho céc nghién citu khac nhu ban db QTL, chon tao giéng nhd
marker, ban d6 vat ly, va ky thuat map-based cloning cac gen quan trong vé kinh té (Li
1998). -

Mot ving dung quan trong khéc cla bin d lién két gen 1a tao didu kién dé nha nghién
ciu phan tich 6 qui mé phan t (molecular dissection) cac tinh trang phic tap théng qua
 thiét ké, xem xét cac thi nghiém QTL mapping. N6 két hop vdi nhiéu kiéu lai phén tich
khac nhau (lai ba thi nghiém dé tim epistasis, trfc nghiém Scaling, tric nghiém lién Kkét

- digenic, v.v..) va nhiing phuong phap phan tich théng ke khac nhau. K§ thuat DNA marker
cho phép chung ta md t3 tinh chét di truyén cda nhing tinh trang phiic tap nay, trong
trudng hgp moi chi tiét khong thé dy doan trudc (Paterson 1997). Nghién ctiu lap ban dd
QTL sé cung cAp cho chiing ta 3 déc didm sau day vé di truyén s6 lugng (Li 1997) :

e Trong nhilng cdp lai, cdc tinh trang hinh thdi hoc ho#c sinh 1y nhu chidu cao,
ngdy tr6 béng duge xic dinh bdi mot vai QTL marker, mdi marker s€ cd anh
hudng kidu hinh tudng d6i 16n. QT cé 4nh hudng 16n nhu vay thudng dude tim
thdy trong k¥ thuit mapping trén nhiing quin thé va méi trudng khac nhau.

e Cic tinh trang sb lugng nhi nang sust va yéu 16 hop thanh ning suat thuong duge
~ kiém sodt bdi cic loci c6 tuong tac khong alen (epistasis) va QTL c6 &nh hudng
tuong déi nhd.

e Nhilng QTL c6 nh hudng nhé va loci tuong tac khong alen nay, thudng dudc ghi
nhan: cé tuong tac kidu gen x mdi trudng (G x E) va anh hudng clia chung thudng
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chiu sy thay ddi v& nén ting di truyén, khong thé dy doan dude. Do do, tuong tic
G x E va epistasis s& két hgp véi QTL 1am cho nd trd nén khé khin hon trong tng
dung QTL-MAS d¢ cii tién di truyén cia nhilng tinh trang phic hdp nay. Thi
nghiém d€ tim hiéu cin k& tuong tic QTL x méi trtdng rdt hiem bdi vi né dét tidn
va tdn nhidu thdi gian.

10.6. QUAN HE GIT'A CHON GIONG €O PIEN VA CHON GIONG NHO MARKER

Sy két hop trong phan tich théng ké gida nhiing alen tai nhiing loci ¢clia marker
phén t&¥ va nhing alen tai cdc loci ¢6 tinh chit sé ldgng (QTL), ¢6 thé dudc s dung dé
chon loc giéng mét cach gian tiép, nhung co kha niing chinh xac rit cao (Stuber va ctv.
1982, Soller va Beckmann 1983). Khi ngudi ta chon loc cac tinh trang cé hé sé di truyén
thip, nhut néing sut ching han, nha chon giéng thudng st dung hinh thiic chon loc theo gia
dinh d€ nang cao he sb di truydn mot céch c hiéu qui. RG rang 13 ngudi ta s& ¢d it cd hodi
hon trong viée gia ting hiéu qua chon loc, biing phuong phép sit dung thong tin di truyén
‘phan ti. Ching ta nén xem xét ¢ mft myic do rong hon v& chién lugc lai tao gidng cdy

.tréng, bao gbm qui m6 (49 1dn) gia dinh ¢6 th€ duge, phi hop vdi phuong phap chon giéng
nhd marker (MAS) trong cdc gia dinh nho, hodc & mutc do ca the ting cdy. Diéu nay s& cho
ra két qué tdt hon, it tdn cong sic hon, so vdi phuong phdp ¢4 dién.

Phuong phdp phan tich théng ke déi vdi MAS, trén cd s§ marker di truyén phan td
théng qua phuong phap do ludng kiu hinh chufn, déu nh¥m muc dich: ¢6 dugc chi s6
chon loc t8i hao.

10.6.1. Lién két gen va s6 loci ciia marker

Ngudn ctia hién tugng khong can bing trong lién két gen (linkage disequilibria) 12 (i)
sy chuyén dich gen mét cach nghu nhién, (ii) st lai giita hai dong khac nhau vé di truyén.

SL_f chuyén dich gen mét cich ngiu nhién (random genetic drift) thudng lam gia ting
hién tugng khong can biing trong lién két gen, gilta mot cip loci. Goi muc 49 tai td hdp ctia
chiing 13 r. Ngudi ta ghi nhén r s& nhé hon 1/ (4N). N, 12 d6 1én quén thé Wright c6 hidu
.qué (Hill va Rerton 1968). |

Theo sau d6 1a sy kién lai gilta hai dong cén giao, trong mot quén thé 16n "t" thé he
sau thé hé F, holc S, Sy xust hién khong cin bing trong lién két gen dudc dy dodn, gila
mét ciip loci c6 1 it hon 10cM, s& 13 €™ trong diéu kién giao phéi nglu nhién, hoc > "2,
trong diéu kién ty thy hoan toan.

Ngoai trit trong m6t quin thé c6 o 16n hitu hidu rét nhé, sy lai 1 ngudn gbe cd co
ché manh hon sy chuyén dich gen nglu nhién, d€ t20 ra hién tugng khéng cén béng trong
lién két gen. Tuy nhién, sy tai t6 hgp sé lam mét din Anh hudng khéng can bing trong lién
két gen ban déu do sy kién lai tac ra. Trong mdt genome, dd dai tdng cong cla ban db lién
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két gen 13 L Morgan, sé marker phan ti t6i thi€u dé phat hién ra hién tuong khong cén
bing trong lién két gen vai, QTL 1a 2Lt + ¢ trong nghu giao (random mating), hogc 4L (1 -
1/2Y) + ¢ trong ty phdi hoan toan. ¢ 1a yéu 16 dai dién cho s6 don bdi (giao 1) cia nhiém
thd. Xem thi du & bang 10-2. -

Bdng 10.2: S6 loci marker phin ti¥ ti thiu cén thiét d€ phat hign sy khéng cin
: biing trong lién két gen véi QTL & cdc thdi di€ém khde nhau sau khi lai
hai dong cén giao ciia ciy nhj bdi, tif bdi, va luc bhdi

Pé dai bin s§ Hé théng lai Thé h¢ ké ti¥ khi lai

dd (cM) nhiém thé tao 1 5 10
1000 10 lai chéo 30 110 210-
2000 20 ai chéo 60 220 420
3000 30 fai chéo 90 330 630
1000 10 t thy 30 49 50
2000 20 tf thy 60 98 100
3000 30 taf thy 90 146 150

Sy chon loc ty nhién hay nhén tao ddi vdi cac phéi hop gen cé tinh chét epistasis
ciing c6 thé sin xuét hién tugng khong can bing trong lién két gen. Sy chon loc nhan tao
trén mot phdi hop gilia théng tin phan tif va kifu hinh duge ngudi ta hi vong ring s& iam
giam sy két hop giita nhilng loci ctia marker va QTL béi hign tugng ¢b dinh céc alen cla
marker, va hién tudng thay d6i linkage disequilibria. Hoat dong tai t8 hop va chon loc rét
cAn cho viéc danh gia lai sy phéi hop gilta nhilng alen tai cic marker loci va QTL trong
mbi thé he (Lande 1996).

10.6.2. Chon loc ¢4 thé trong quin thé tap giao

' Nhim lam séng t nhiing nguyén tic co ban cla MAS, ching ta hiy xem xét viéc
chon loc ca thé d€ cii tién mot tinh trang ndo d6 trong quén thé cay thu phén ty do, hodc
thé hé F2, hosic S1 ctia mot c3p lai- gifia hai dong cin giao. Gi4 dy ring, cac ki€u hinh cia
c4 thé va trang thai 6 tinh chit alen tai mdt s6 loci clia marker phan td duge ghi nhan bing
céch 1y miu trong quin thé. '

Tit nhilng gi4 dinh o8 dién vé sy thay ddi nhé cia tin sudt gen & mbi thé hé, dép tng
chon loc theo kiéu hinh duge cin cif trén céc 4nh hudng cong tinh (additive) ctia QTL. Sy
phat trién clia né dude gén véi hién tudng bién di tai nhiing loci ctia marker phén t. Sy
phét trién ndy ¢6 thé dugc udc dodn bing phudng trinh da tuyén clia gia tri kifu hinh ca thd
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"z" trén sd ban sao (0, 1, holic 2) cia nhilng alen d3c biét tai loci cla marker c6 tinh da
hinh. Déi véi nhiing loci cda marker ¢6 tinh chit diallelic, ngudi ta ¢6 thé chon mét alen
moét cach ngdu nhign d€ cho vao he phudng trinh da tuyén nay. Véi nhidu alen, ngudi ta co
thé cho vao tét ca theo kidu phan biét riéng ra (Falconer 1981, Kempthorne 1969). Khi ban
db lién két cla marker loci sin sang, ngudi ta ¢ thé hoan tt cong viéc 1ap hé théng
phiong trinh da tuyén riéng biét nhau, déi vdi tiing nhiém thé. B&i vi, hién tugng khong
cﬁn bing trong lién két gen giifa cac loci thudng nho, trén céc nhidm thé khac nhau.

Phuong phép ding phudng trinh da tuyén giai thich phin ndo hién tudng khong can
bing trong lién két giita nhiing marker loci, gifta nhiing marker, va gitta nhitng QTL ma nd
lién két vdi nhau. Didu nay cho phép théng tin di truydn tf nhidu hon mét marker locus
trén QTL dugc st dung. N6 rit quan trong trong viée t6i da héa phudng sai di truyén cla
tinh cong (additive) ddi vdi tinh trang ndo d6, duge giai thich biing marker phéan tl. Bdi vi,
sy tai t8 hop cia bt cf marker don nio dudng nhu chl ¢é m6t tudng quan khong hoan toan
vdi QTL ma no lién két (Lande 1996). Hoan thién hé phuong trinh da tuyén riéng biét d6i
" véi mbi nhidm thé sé gitip chiing ta tranh dugc cac sai pham v& mit thdng ké, trong s6
. nhilng alen ¢6 tinh chét déc 1ap cia marker.

Hiéu qua tuong d6i ciia MAS

Hé s6 di truyén 0.25

5-—.

0.05

0.10

0.20

0.50
1.00

0 | | | |
00 02 04 06 08 10
Phuong sai tinh edng dugc gidi thich bang marker

Hink 10.1 : Hiéu qud chon loc nhd marker trén nht?ﬁg cd thé, sif dung chf sé chon lpc 16
hdo két hgp vdi s6 lidu kidu hinh va s6 ligu phdn 1, so vdi chon loc cd dién.
He s0 gdc trong phuong trinh da tuyén s udc lugng "anh hudng tinh cong" tam thdi,
d6i vdi tinh trang dugc két hgp bdi nhiing alen tai cac marker loci. Nhiing hé s8 géc nay ¢
thé dudgc qui tu vao mét thang diém c6 tinh chit hé théng phan td (net molecular score), goi
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13 "m", déi véi mbi ca thé. N6 12 gia tri t6ng sé cla nhiing dnh hudng cong (additive) phdi
hdp vdi tht cd alen clla marker (Lande va Thompson 1990).

Kidu hinh "z" v thang diém hé théng "m" cfia mot c4 thé ¢6 thé cho vao mot chi sb
chon loc tuyén tinh (linear selection index)

I=bz+b,m . (1)

trong d6 b, va b, (gi4 tri tuong déi) duoc chon d€ t8i da héa miic d6 cai tién kidu hinh
trung binh. B&i vi m khong c6 gia tri kinh té thyc sy, cho nén (1) ¢6 thé viét:

b, /b,=(/h*-1)/(1-p) 2)

trong d6 h? 14 hé sé di truyén clia mét tinh trang, va p 14 ti 1 ctia phuong sai di truyén
do tinh cong, dugc giai thich bdi marker loci. Nhu v4y thang diém hé théng trong chi s6
chon loc dude tinh mét cach chit ché déi vdi cac tinh trang c6 hé s6 di truyén thip, trong
khi hiéu qué cta tinh cong kha cao (Lande va Thompson 1990).

Hidu quj ctia MAS d6i vdi chi sé chon loc nay c6 thé duge gidi thich theo kiéu
chon loc kifu hinh clia phudng phap c8 dién, c¢6 cling mét cudng do chon loc. Gia st z, 1la
. nhilng gia tri c¢6 phan bd chudn (normai distribution), hiéu qua tucng déi trong cling mot
" cudng d6 chon loc ¢o th€ dudc tinh: (Smith 1967, Lande va Thompson 1990)

[p/h*+(1-py/Q-b'p)}* )

Phin diu tién gii thich (p / h*)'? 12 hidu qua chon loc, chi ¢é trén nhiing marker, lién

quan dén mot kidu hinh nao dd. Phin con lai thé hién hiéu qué cong tinh duge tao ra

kidu hinh trong chi sé chon lgc doc theo thang di€m hé théng phan td. Déi véi céc tinh

" trang c6 hé sd di truyén thip, né cé th€ duge xem xét nhu sau: p & mic so sanh thip nhit so
véi h?, sif ting thém hidu qua ngay sau dé ¢6 thé dat duge nhd vao MAS.

Hiéu qua t8i da, trong trudng hop p=1, sé 1a 1 / h (Hinh 10-1). Déi véi céc tinh trang
¢6 hé s6 di truyén thip, hiéu qua clia MAS s& rit 1dn, so véi phuong phap chon loc gidng
¢6 dién. Riéng tinh trang ¢ hiéu qua céng tinh cang cao, cang d& két hap vdi cdc loci cila
marker phin t.

10.6.3. Phuong sai di truyén vé tinh cong dwge gidi thich biing marker

Kha niing phat hi¢n QTL tuy thudc vao diéu kién cé thé dude cia marker loci, trong
su khéng can bing cla lién két, ma ching ta di thio luan & phin trén. Mic d déng gdp
clia phuong sai di truyén cla tinh céng d6éi vdi mét tinh trang nao d6, dude gidi thich nhd
marker loci, ciing 18 thudc vaoanh hudng cla QTL va d6 1dn ciia mAu quin thé (s§ c4 thé)
dude st dung d€ phén tich.
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M&i QTL chi tham gia vao mét phin nhé cla bién di kiu hinh néi chung, va sé
marker loci ¢6 lién két gin vdi tinh trang nghién cdu, ¢6 dd dé xem xét phudng sai cong
tinh tai mot QTL dic biét ndo d6. QTL nay dudc phat hién & mutc d6 o vé y nghia théng
ké, néu midc do déng gép phuong sai di truyén cua tinh cdng Ién hon 4x@ / h®N (Lande va
Thompson 1990). 3 day, N 1a d6 16n cla miu, va xqla s6 d6 1ech chudn trén gid trj trung
binh clia phan bd chudn (normal), sao cho mifc d§ 0. co y nghia (x5 = 1,65 va x4, = 2,33).
Ngudi ta cin nhiing miu ln d€ tim kiém QTL cla nhing tinh trang cé hé sb di truyén
thép.

Bién di di truyén ctia nhiing tinh trang s6 higng thudng dudc tao ra bdi mét vai loci
c6 4nh hudng tudng déi 16n va nhidu loci khac c6 dnh hudng nhé hon (Shrimpton va
Rertson 1988, Paterson va ctv. 1988). Mot md phong da duge phaét trién theo phén b6 hinh
hoc cda anh hudng QTL, d¢ phan tich mic 46 dong gdp clia phuong sai do tinh cong
(Lande va Thompson 1990). T d6, ngudi ta ¢6 thé phat hién ra hang loat cac marker loci
¢6 ich trong mét miu ma do 16n duge biét trudc. Gidsd nhidu QTL ¢6 &nh hudng ldn nhét
khong lién két, hoc gin nhu cin biing lién két véiQTL khac. Néu mbi QTL déu déng gop
c6 miic dé véo phudng sai tinh cong véi gia tri theo i s6 "a”, thi sé yéu t6 di truyén sé
lugng c6 thé duge dinh nghia la: ng = (1 + a) / (1 - a). Pay la md hinh giéng nhu cta
Wright (1968),vé s6 yéu t6 hilu higu, nhung dya trén cd s cong thic phuong sai di truyén

tinh cong, nhidu hon 14 di truyén quin thé (Lande 1996).

Gid tri thuc sy clia ng bién thién tit 2 dén 10, va h¢ s6 di truyén thip h*> = 0,1. Trong
truding hop ndy, do 1dn cta miu: "N" cin phai ¢6 tf vai trim dén vai nghin ¢4 thé cho
marker loci gidi thich phuong sai tinh cong. $6 mAu phai 1én khi ng 16n va he s6 di truyén
thép. Phan tich nay dua trén gid dinh 14y miu ngiu nhién cla nhitng c4 thé ma s6é lidu vé
'~ ki€u hinh va s8 liéu v& marker di dugc biét.

. Chting ta ¢b géng tranh st dung chi sé chon lgc trong MAS, bdi vi mifc d§ sai 1éch
(bias) sé kha 16n, do 6 qud nhidu théng sé dé ning trén sy dién dich théng tin & muic do
phén t va 1am suy gidm hiéu qua chon loc.

10.6.4. Chon lgc gia pha - : . N

Phuong phép chon gifng theo pha hé la phuong phap ph@ bién. trong ci tién-gibng
cdy trdng. Viéc ting dyng MAS trong nhilng cay ca thé s& gidp choichiing ta chon loc mét
céch chinh xdc, va cung cip cho chiing ta mét cong cu rét manh d€ gidm dinh & thé he F,,
F, ma viéc chon loc bling gap nhiéu han ché.

MAS c6 thé 12 mét phuong tién rét hitu hi¢u trong trudng hop chon loc nhing tinh
trang qua khé do dém, hoiic rét dit tidn khi do dém, nhu tinh khang han, khang lanh, hogc
mét s6 loai con trung gy hai. Ching ta cé thé s dung céc marker loci va QTL ¢4 lién két
vdi nhilng tinh trang khéng hoyc chéng chiu 4y, phan tich trén F,. Viéc tuyén chon bing
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marker nhu vay c6 thé duge thyc hién trong mdt moi trudng binh thudng (khéng co han va
sau hai), vao giai doan cdy con nho. Chi phi cho su dénh gia nhu vay tiry thude vao loai
marker ma chiing ta sif dung. Ngudi ta cé xu hudng tim kiém cac marker ngly cang ré va
d& thyc hanh vdi qui trinh don gidn hon. '

Ngay c4 ddi vi nhiing thé hé sau ctia chon loc gia pha, viéc chon loc tép trung vao
nhilng gié tri di truyén cd tinh chét phén 1ap ré rang, MAS s€ cho chiing ta cd hoi tét d€ gia
ting hiéu qua chon loc.

Déi vdi cay ty thy phén, thi du chiing ta ¢6 kha ning tric nghiém 50.000 cay, va chon
dugc 50 cdy tét nhit. Sau d6 chiing ta cd thé xem xét tinh trang sé cay trén mot dong (1-
1000) va sé dong can giao sé bién thién 50 - 50.000. Véi sé ¢y cu thé trén mét dong, néu
ching ta ting sé cdy / dong 6 nghia 12 gia ting hé s6 di truyén trong nhiing dong, nhung
lam gidm di cudng do chon loc (Lande 1996). Do d6 ngudi ta nghién citu s6 cy tdi hdo
trén mot dong nhiim téi da héa sy dap tng clia viée chon loc. DS 1a vén d& cé tinh chat kinh
. dién trong Iy thuyét chon loc. S8 cay t6i hio trén mdt dong tuy thude vao tdng s6 ciy duge
_ tric nghiém, s dong dudc chon, va hg sé di truydn clia tinh trang trong nhiing cdy ca thé
clia cac dong can giao khdc nhau.Thong tin vé marker phan 1t ctia mét chi sé chon loc déi
“yéi MAS, ¢6 thd 1am thay déi sé cy i hio trén mt doéng nio do.

Chuing ta thit xem xét mot quin thé cla nhilng dong cén giao. Gi4 thiét riing cac bién
thién trong céc dong 13 két qua c6 tinh chét méi trudng va cd tinh chat phat trién, bén canh
d6 khong c6 khac bidt cé ¥ nghia v& moi trudng gitta cac dong. Goi h? 13 he sb di truyén
cba tinh trang trong nhiing cly ca thé (moét cdy / dong). He sé di truyén cia ki€u hinh trung
binh clia dong 13 H? véi n cdy trén mét dong:

H=nh? / [(n - Db+ 1] (A1)

Ti sé phuong sai gila cac dong (vdi n cdy trén dong) d6i vdi phuong sai ca thé trong
cdc dong la vi:

| vi=h'+(l1-h2)/n (A2)

Chi sé chon loc ti hio dbi voi MAS giita céc dong cén giao ¢ cung mét dang 1a chi
sé déi vdi viéc chon loc ca thé trong phuong trinh (1) va (2), nhung H? lai chifa dung trong -
h. Goi p 13 ti sé cla phudng sai di truyén téng cOng gilta cic dong dugc gidi thich bing
marker loci. Phén ting dy doan déi véi MAS trong céc dong co ndd Idn la:

ivH [p/H> + (1 - p?/ (1 - H*p)]"™” (A3)

trong d6 i 1a hing s6 chon loc chun khéc nhau gifta céc ho. D&i véi mét tinh trang

¢6 phan b chudn gifla cac ho, phudng sai don vi f{x) {unit variance], thi i tugng trung cho
chiéu cao dudng cong bidu difn tai mot diém ct ndo do :f(y), chia cho gia tri tuong xung
duge luu giil trong chon loc Q. Trong mdt quéin thé ¢é N dong cén giao, va n cdy trong méi
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dong, néu chiing ta biét dugc t8ng sé cay dugc do, va s6 dong duge chon, thi Q = k / N. Goi
k dong dugc chon tit nN cy. Néu nN = k x 1000 cay, thi Q =k/n = n /1000 va

i=1000f(y)/n (A4d)
Déi vdi bat cif mét gia tri ndo clia n tuong Ung véi gid trj cla Q, diém cit tai y va chidu
cao f(y) ¢6 thé dugc tim thdy trong bang phan bd chudn (normal distribution). Trong hinh 10-2,
chiing ta thao luan trong trudng hop k=15, nhung két qua hoan toan déc 1ap déi vdi k (k>1).
- Hinh 10-2 con cho thdy trong diéu kién chon loc kifu hinh truyén théng, sy dap tng
chon loc gin nhu téi da, ghi nhin tit 5 dén 20 cdy trén mot dong, Tai diém cé do 1dn gia
dinh 13 20 hoic 16n hon, & ¢6 it co hoi d€ cdi tién nhd MAS.

Phan (tng chon loc
1.6

p=10
0.75

1.2 —0.50
0.2

0.8

0.4— O {traditional)

0.0

t 10 1bo 1000
Sé cay dugc tréc nghiém/dang (n)

Hinh 10.2 : Phan ing trén thé hé chon loc gifia cdc dong cdn giao. Gid sit b2 = 0,2 va tng sd
: cdy ditge trdc nghiém Ia 50.000, vdi 50 dong 16t nhdt dvoc chon (Lande 1996}

10.6.5. Tuyén chon tdi tuc

Dang nguyén thiy cla tuyén chon tdi tuc (recurrent selection) déi v6i ning sudt
- gibng uu thé lai nhu cAy bip (Zea mays L.) 1d mét vi dy, xdy ra trong nhiing chu ky ctia ba
thé he (Hull 1945). O thé he diu tién, nhing c4 thé trong quin thé dugc lai véi déng
"tester”, rdi cho tyf thu. G thé he thit hai, cdy bé me dugc tuyén chon trén co s& uu viét cia
con lai. O thé hé thit ba, ngudi ta dem tréng nhilng hat ty thu tt b me dugc tuydn chon, rdi
cho lai chéo d€ tao ra bd me cho chu ky tidp theo. Chon loc tai tuc c¢é tinh chét thuin
nghich (reciprocal recurrent selection) bao gém cfng tic cdi tién déng (hsi cdc dong uu thé
lai uu viét gifta hai quéin thé, mu duge chon clia quan thé nay sé 13 tester cda quan thé kia
(stock va ctv. 1949). Phudng phaptuyén chon tai tyc 13 phuong phap cé hiéu qua lau dai
trong chon giéng (Hallauer 1981).
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Chiing ta thif phén tich mot chuong trinh tuy€n chen tai tuc vdi mét tester ¢d tinh
chit can giao (inbred tester) trong mét méi trudng don tinh. P4y 14 chuong trinh nghién
cifu dai han v& ning sudt clia cay bip tai Dai Hoe lowa State (Hallauer va ctv. 1988). Ngay
nay né chinh la phudng phap chon loc téi tuc thusn nghich, nhung két qua cda phén tich
dugc cai tidn nhd bd sung phuong phap MAS. Gia sd ¢é 15.000 cay lai dugc tric nghiém
trong m&i chu ky, va 15 bé me 5t nhét duge chon. Hé sé di truyén v& ning suit cay ca thé
]a h* = 0,2 va dd l6n cla gia dinh duge lai thit ighiém (test cross) 1a 50 trong méi trudng
don tinh, sao cho ¢6 300 cay bd me duge tric nghiém trong méi chu ky. Két qua trong mdi
* chu ky 1& mét ham sd theo d6 1dn cua gia dinh test-cross, s dung chi s6 chon loc d6i voi
MAS (xem hinh 10-3).

1.2
1.0
0.8
0.6
0.4
02
0.0

]
1 10 100 1000
D& lon clia gia dinh "test-cross” (n)

Hinh 10.3 : Phdn ting chon loc 1di tuc / chu kv vdi mot tester cdn giao theo n, déi véi cdc
gid trf p khdc nhau (1, 0.75, 0.50, 0.25 va 0). Biét rdng b’ = 0,2, s6 con lai ld
15.000, s6 b6 me 6t nhdt duge chon loc la 15. Phan g chon loc duge tinh
theo dg 1éch chudn kibu hink ciia qudn thé b6 me lai chéo.

Tinh trang duge chon loc trong quin thé bé me lai chéo 13 két qué cla con lai trong
| nhfing cip lai c6 mot tester cAn giao (ddng hgp to). Kiéu hinh cia con lai ¢6 thé do mdt
phén tuong tic tinh trdi (dominance interaction) giffa nhing alen clia bd me lai chéo va
tester cAn giao ndy. Néu khong xem xét epistasis hofc coi nhu né khéng ¢6, thi phuong sai
di truydn trong quén th€ b me lai chéo 12 két qua hoat dong cta gen cong tinh, bdi vi bét
ctf § mét locus nao d6 cia con lai chi chia dyng mét alen ttt mot b6 me, nguge lai vdi co s6
di truyén clia dong tester cn giao. Gia st QTL trong quén thé bé me theo qui luat can biing
cfia Hardy-Weinberg va sif cdn bing trong lién két, vdi mot sé lugng rit to 1n con lai trong
mbi 13n lai thit nghiém, thim6t nita gid trj phuong sai di truyén tdng cong s& thudc vé "gilta
cac bd me”, va mot nia thude vé "trong bé me".

He sé di truyén ctia két qua chung vdi n con lai trong m6i l4n lai thl nghiém duge ky
higu 1a H* :

2 =nh?/[(n- Dh’ +2] (AS)
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Déi vi cac tinh trang ma phuong sai di truyén clia bd me rét ¢6 y nghia vé tinh cdng,
thi du nhu ning sudt ca thé cla cay bip (Hallauer 1981), h? c6 thd xem nht hé s6 di truyén
clia tinh trang ctia ca thé trong quén thé b6 me.

Chi sé chon loc téi hdo déi vdi tuyén chon téi tuc nhé marker phén td ¢6 cing mot
dang trong phuong trinh thit nghigm (1) va (2) nhung vdi H? thay vi h? va p 1a ti sé cia
phuong sai di truyén xay ra trong con lai dudc gidi thich bing marker. Phan iing du dodn
© 46i vdi MAS gifia nhilng bé me dya theo co s& két qua irung binh chia n con lai trén mdi
14n lai thit nghiém, né dugc tinh theo dan vi d6 léch chudn (cin bac hai cda phuong sai kidu
gen + phudng sai do mdi trudng).

i[hH/ ()] [p/H+(1-p)/ (1 - Hp)™ (A6)

Néu tdng s6 cay lai 1 k x 1000 dugc tréc nghiém va sé k t6t nhét dude chon loc, thi i
¢6 cing cong thic (A4).

10.6.6. Thao ludn mdi quan h¢ giia chon gibng c6 dién va chon gibng nho marker

Phuong phap chon giéng c8 di€n nhu chon gia ph4, chon dong tdi tyc bao gbm viéc
chon kiéu hinh gifta cac dong cén giao, hodc gitta cdc dong bd me lai chéo trén co 53 lai thi
nghiém (test-cross). Déi véi nhilng tinh trang ¢6 hg s6 di truyén thip nhu nang sudt ching
han, ngudi ta s& ¢é mot khodng bién thién t6i hdo cta do 16n gia dinh, 1am t6i da hda phan
ving trén mot thé he, hoc trén mot chu ky chon loc. Véi d6 16n gia dinh trong chuong trinh
cAi tién giéng cy trbng, bién thién ti 15 dé 30 ca thé trén moi trudng, hé s6 di truyén
thudng c6 gid tri trung binh hodc cao, sé tao ra mét cd hoi rit thdp d€ gia ting hiéu qua
. chon loc, théng qua viéc ap dung marker di truyén phan ti.

Tuy nhién, néu hién tugng mét cin bing trong lién két du gilta nhilng "marker loci”
va QTL, nhg lai giffa céc dong cin giao vdi nhau, hodic do hién tugng chuyén dich gen
nghu nhién (random genetic drift),thi nhiing marker phén ti c6 thé déng gbp vao rit 1dn
phuong sai di truyén clia tinh trang, lam gia ting mdt céch ¢é higu qua hé sb di truyén
trong nhifng c4 thé. Vi diéu kign nhut vy, MAS d8i vdi cac ca thé (hodic dbi vdi gia dinh),
théng qua st dung chi sé chon loc két hgp véi danh gia phan ti va danh gia kiéu hinh, cd
thé s lam gia ting hi¢u qué chen loc cao hdn so véi phuong phap chon gidng cd truyén
(xem hinh 10-2 va 10-3, dudng congp =0 1a phudng phap c8 truyén).

MAS con tao nén cac co hoi d gia ting cwéng 4§ chon lgc trong nhiing thé hé diu
tién ciia phudng phdp gia pha, trong khi phudng phap ¢8 truyén gin nhu khong ¢6 chon loc
hosc chon loc bing mét rdt yéu dé loai bd cac dong xAu nhit. MAS cd thé dudc xem 12 diic
biet hilu dung trong phuong phap gia phé déi véi nhing tinh trang rht khé va rit dit tién dé
thanh loc, quan sit con lai, nht tinh khing han, tinh khang sdu bgnh hai, tinh khang lanh,
tinh quang cam nhd nhiét do trong lia lai, v.v.. (Lande 1996, Lang 1998). Két hop giita
marker loci va QTL s€ giip chiing taxem xét tinh khéng han hozc sau hai ngay & thé hé F,.
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O nhitng thé hé sau do, vige tuyén chon co thé dugec hoan t4t trén ciy con {ma) hodc cdy
trudng thanh, trong ¢ moi trudng binh thudng, gidm bét sb dong tric nghiém & mdi trudng
cé van dé.

Lande (1996) di cung cAp mdt ¢4 lidu udc lugng ring: d6i vdi cay trdng hng ndm tal
M3, chi phi cho mot cdy (trung binh chanhiéu loai Khic nhau) trong chuong trinh chon
gibng & dién 1a 0,05 dén 0,50 $US. Trong khi d6, chi phi cho ctutong trinh chon gidng nho
marker phéan ti (MAS) bién thién t 0,10 dén 1,00 $US / marker locus / cay. Diéu nay tuy
thudc vao loai marker duge s dung.

Sy két hop gilfa chon gibng cd dién va MAS 1a chién lude dang duge nhiéu quédc gia
xem xét va van dung mot cach hop 1Y, dé nang cao hiéu qua chon lgc gidng phuc vu cho
“yeu chu san xuit.
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Phuy lyc

THUAT NGU CHUYEN MON

Abundance: ciia mot mRNA 1a 56 trung binh céc phan tii c6 trong té bao

Acentric: mot nhidm th khong binh thudng, hodc mét doan nhiém thé thiéu tAm dong
(centromere) trong qué trinh phan bao

Acrocentric: mdt nhiém thé co tam déng clia né rit gin vdi diém cubi cla phiém thé, tao
cho né c6 mot vai rit ngén so véi vai kia

Activator: chit kich hoat la m6t chat hifu co ¢6 tinh chit diéu tiét, né gén vdi mot nguyén
té ¢6 tinh chét diéu khién va hoat dong tich cuc, kich thich sy chuyén mi cua gen
céu trie ’

"!Adenosine triphosphate (ATP}): 12 mét nucleoside triphosphate cung cap ngudn ning
liong quan trong cho qua trinh bién dudng. N6 dudc dy trid dudi dang phén i trong
té bao

Allele: alen 1a mot trong nhidu dang ctia mot gen dinh vi trén mt locus ctia mot nhifm thé

Allelic complementation: 13 hidn tigng san xuét ra mot kidu hinh hoang dai ho¥ic gin nhu
hoang dai ctia sinh vét mang hai alen dot bién khéc nhau

Allelic exclusion: dung dé mo ta sy thé hién trong t& bao plasma clia céc gen khing thé
dugc tim thdy cé mdt phén thude vé mot cip nhim thé tuong ddng

Allopolyploidy: di da bdi 1a mét da boi ma trong d6 cac bo nhifm thé du c6 ngudn gbc 1l
viée lai khac loai hay khac nhom

. Allosteric control: cd quan hé dén khi ning tuong tic tai mét doan cia mot protein, gay
4nh hudng dén hoat dong ctia mt doan khac

Allozyme: 1a dang phan tt khac nhau clia mdt enzyme dugc m3 hoa bing cic dang allelic
Khac nthau cia mot gen & tai mot locus nao dé '

Alu family: 13 mét nhom phd bién nht ctia céc doan DNA ma héa cé tinh chit phan tan va '
¢6 lién quan trong genome cta con ngudi, mdi doan cé qui mo #300bp, va dude sao
lap lai chung 500 nghin lin

Amber codon: 12 codon két thic cia chudi, codon UAG trong mRNA, trong sinh tdng hgp
protein
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Amber mutation: dung 48 md ti bét cd sy thay ddi ndo trong DNA, tgo ra mdt amber
' codon & tai diém, ma noi do bi khéng ché bdi mét codon dac trung cho mdt amino
acid ciia mot protein

Amber suppressors: 1a cac gen d6t bién, mé hoa 46 véi tRNA, ma nhitng anticodons ctia
né da duge kich hoat dé c6 thé nhan UAG codon ciing nhu céc codon trude 4o

Amplification: sy phéng dai thuong duge dung d4d chi viec sin xudt cic bin sao bd sung
clia mot doan nhiém thé, duoc tim thiy 6 DNA ban trong hay bén ngoai nhifm thé

Aneuploid: thé bdi khong chinh ding dé chi nhiém ihé c6 chu tric khac vdi tinh trang
ludng boi nhu thudng dung, do sY mét di hay thém vao cac nhidm thé hodc mot
doan cia phifm thé

. Annealing: dung dé chi sy bat cip cua diy DNA ﬂ(;on vdi primer d& hinh thanh thé day
quén do6i

. Anticodon: 13 mot chudi gbm 3 nucleotide cia phén o1 tRNA bt cip véi codon tuong ung
clia mRNA, tit 46 hinh thanh chudi polypeptide

Autosomes: a nhiing nhiZm thé khong phai nhifm thé gidi tinh

B lymphocytes (B cells): t& bao bach huyét 1a nhing 8 bao c6 chuic ndng t8ng hgp cac
khang thé

‘Backeross: hbi giao hotc lai thit nghiém (test cross) 1a lai gifta F1 véi bé hosc me

Bacteriophage: thyc khudn thé 1a hi¢n tIong céc virus xam nhifm vi khudn, con dudc goi
14t 1a phage

Base pair: néi base 13 cau ndi hydrgene gitia mét purine va mot pyrimydine, A vai T,Cvoi G
Bivalent: 13 sy két hop cta hai nhidm thé tuong ddng vao lic bt diu phan blo gidm nhidm

Breakage and reunion: 12 hién tigng md ta cach ihic t4i t6 hop gen, trong d6 hai phén tU
day xofn d6i DNA bi tach ra tay theo vi tri va sau dé duge ndi lai

C banding:+1a k¥ thuit tao ra cac vung nhudm phﬁm mau xung quanh tam dén
Cvalue: 13 tdng sé cac DNA ctia genome don boi

cDNA: plementary DNA, DNA dugc tong hdp #i RNA théng qua men Fevers
transcriptase °

262



<DNA clone: 1a mot chudi DNA xo#n dbi, dugc mang nhd mét vectd "cloning™
Centrioles: hat trung tdm, trung ttt § dinh cyc trong pﬁﬁn bao
Centromere: trung tim dogn, ving gén con thpi- |

Chiasma (pl. chiasmata): tn suit quin thé quén chéo, noi quén chéo hai nhiém thé tuong
~ ddng s€ co hién tugng trao d8i trong sudt qua trinh gidm nhiém. '

Chromatid: thanh nhim sic 1 mét doan cla nhiém thé. M&i nhifm thé ¢ hai chromatid,
néi v6i nhau tai tm dong '

Chromatin: chit nhifm séc 1 vt lidu cé trong nhiém thé, bao gdm cdc DNA va protein
Chromomere: hat nhim sic 1a ving c6 trong nhi®m thé, #n mau, mang nhiéu gen
Chromonema: (pl. chromonemata) sgi nhidm sic

_Chromosome: nhiém sic thé, goi tit 14 nhiém th€, ¢4 12 don vi clia genome mang céc gen,
) noi du trit va di truyén cac thong tin di truyén

Chromosome walking: dung dé din ta trang thai cb 18p cac dong mang cic doan mit ma
" triing 14p, chdng 1én nhau, cho phép mét ving rong 1dn clia nhiém th€ dugc kéo dan
ra. "Walking" thudng dugc hoan thién d€ tién dén mét locus dic biét nao do cd gia

tri ma minh mong mudn '

Chromosome alberation: sai hinh nhiZm sic thé 13 hién tugng dién ta mot syt thay ddi ndo
d6 v& hinh thai hodc 56 lugng nhiZm thé '

cis arrangement: 1a sy xép dit cla mét ca thé song di hop, trong dé co hai alen dai lién két
nhau trén mot thé tudng ddng, va hai alen dot bién 1in x4y ra & mot thé khac

cis-trans effect: 1a mdt anh hudng c6 tinh chét vi tri, tai d6 c6 hai c4 thé, dng vdi tiing mat
giéng nhau v& mit di truyén, cho két qua khdc nhau v& kiéu hinh, gidng nhu t3 chic
céc doan dot bién ciia nhifm thé, thé cis cho kiéu hinh binh thudng hon kiéu trans

Cistron: gen - don vi di truyén chic niing, 12 mot don vi di truy@n cis/trans test: tudng
duong véi gen, hay mot doan DNA dude mi héa déi véi mot polypeptide

Clone: dong vo tinh 1a mot quin thé té bao ddng nhét v& di truyén

Cloning vector: 13 mot plasmid hay phage dudc dung dé mang DNA la du nhép vao nhiim
sin xudt nhidu hon vat liéu hay sin phdm protein

Codominant alleles: alen déng trdi dung d€ didn ti trang thai di hgp cla ca hai alen.
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Codomonant thudng duge dung trong trudng hop ma hai san phim c6 thé dugc
kham pha trong thé di hdp, cai nay 13 thé allelic cta cdi kia

Codon: 13 mot triplet (b ba) ctia nhiing nucleotide, RNA hay DNA triplet, td dé xac dinh

’

m6t amino acid dic biét nao d6 hay dau hi¢u cho thiy sy giai ma dudc két thie

~ Colony bybridization: 13 k¥ thuat lai in-sifu dé xac dinh vi khuin mang chimeric vectors
13 DNA clia vectd nay thi tiong ddng véi doan ma héa diic biét nao do

Compatibility group: nhém tiép hop clia nhitng plasmid bao gbm céc phan ti khong thé
cing xudt hién trong cing mot té bao vi khufn

Complex locus: 12 nhém céac lién két gen rit chit, cé quan hé rét gin v& m&t chuc ndn

Concatemer: cia DNA gbm c6 mot loat cac genome don vi ducc 1ap lai mot cach lién
hoan

Condensation reaction: phan ung tap trung 12 phén dng trong d6 cAu néi duge hinh thanh
vdi sy mét di mot phan «i nudc, thém vao mét amino acid trong qua trinh hinh
thanh chudi polypeptide

Conjugation: sy tiép hgp ding 48 md t hién tuong giao phodi giita hai t bao vi khudn, khi &y
' mét phin clia nhiém thé holic cA nhifm (hd ctia con nay dugc chuyén sang con kia

Constitutive gene: gene cAu tric thé hién chic ning tuong tac ctia RNA polymerase vdi
promoter, khong ¢6 diéu chinh ba sung, d6i khi né con duge goi 1a household genes
crén khai niém dién th chiic ning d6i véi tht ¢ té bao & muc do thap

Contig (contignous sequence): mot doan dai sequence dude hinh thanh tit mot sé cac doan
phén tf ngin, chdng 14p nhau ctia sequence

Coordinate regulation: dung dé€ didn dat khai niém kiém soat tdng quat cia mot nhom gen
Cordycepin: 14 3' deoxyadenosine, mot chét can phﬁh ling polyadenylation cia RNA
Core DNA: 13 DNA c6 qui md 146bp & trong mdt core particle

Core particle: 1a mot san phim ca nucleosome bi phan cit cho ra histone octamer, bao
quanh n6 13 146 ndi base cda DNA, con dugc goi 12 nucleosome bead

Corepressor: 1a mdt phén ti nhé 1am kich hoat sy kim ham gen trong khi gidi ma bang
cach gin chit vdi mgt regulator protein

Cosmids: 13 plasmids, trong do cos sites & pha lambda dugc 16ng vao, nhd vay plasmit
DNA nay ¢0 thé tap hop in vitro trong pha “coat”
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Crossing-over: trao d8i chéo 12 hién tugng trao dfi vat ligu gita hai nhiém thé xay ra trong
phin bao gidm nhiém va phu hgp vdi tai t8 hop di truyén

Cruciform: 13 cdu tric dude tao ra tai thdi diém tai tao DNA, néu cip doi chudi mid DNA
" nim trén cung mét diy don

Cryptic satellite: I3 chudi DNA vé tinh chua dugdc xac dinh theo gradient vé trong higng -
riéng, ma né tdn tai trong day chinh cia DNA

ctDNA: DNA ciia thé lap (chloroplast)

Cyclic AMP (cCAMP): 13 phan t& AMP, trong dé gbc phosphate dinh & vi tri 3’ va 5' cila
ribose, sy két dinh niy 1am kich hoat CAP - mdt chét kich thich trong qua trinh giai
ma & ngodi nhin :

_ Cytoplasmlc inheritance: di truyén té bao chit dung dé dién t3 tinh chit clia gen dinh vi &
ty thé b4 hoic thé lap, holic § cd quan khdc ngoai nhan

Cytoplasmlc protein synthesis: sinh tdng hop protein & té bao chét 13 sy giai md cia
mRNA dai dién cho gen & trong nhan, né xay ra tai ribé thé dinh trén khung t€ bao

Cytosol: dung dd didn ta thé tich chung cla té bao chét, trong d6 cac co quan (nhu ty thé
b6) dinh vi

D loop: 13 viing ma trong d6 DNA ciia ty thé bo cé mot doan ngén RNA bt cip vao mot doan
day don clia DNA niy, thay thé phin nguyén thly ddy don DNA trong viing nay.

Degeneracy: sy thoai hda 1a thut ng¥ ding d€ di&n t& ma di truyén cd lién quan dén sy
thiéu mét &nh hudng nio dé dén base 56 ba cua codon trong amino acid

Deletion: sif thiu doan nhiém sic do sy ldy di mot chudi DNA, cdc ving § cing mét ph
trd nén két dinh lai véi nhau '

Denaturation: sy bién chit clla DNA hoijic RNA 1a sy ddo ngudc tif day doi sang diy don
do niang lugng nhiét hoic tic nhan héa hoc 1am gdy cdu néi hydrogen

Deoxy ribose nucleic acid (DNA): 13 phan & cla vat chét di truyén, né gdm bén base c6
nitrogen 1a adenine, guanine, cytosine, thymine, dinh trén diy deoxy ribose va
phosphate, tao thanh diy xoén d6i hay con goi la duplex molecule

Derepressed state: 12 trang thai clia mét gen dudc mg. No ddng nghia vdi chi "induced"
(kich thich) trong khi mé tA tinh trang thong thudng cla mét gen, né ciing dong
nghia v6i chil " constitutive” trong khi m t3 4nh hudng cda dot bién
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Dimer: 13 mdt hén hgp duge tao ra gilfa hai phan tt déng nhét, do vay c6 cung mot s& hop
chét theo i 1& phin trim, nhung trong ugng phn i thi gdp doi so véi phan 1
nguyén thiy

DNA fingerprinting: 14 k¥ thuat dua va0 cac DNA dudc phan cit bing cic enzyme dic hieu

'DNA polymerase: 1a enzyme xuc tac trong phén 1ing sinh téng hop DNA hodc DNA
template ctia tién chét deoxyribonucleotide triphosphate

Direct repeats: lap lai tnic tiép 13 nhiing chubi mA di truyén ddng nhét dai dién cho mot
hotc hai ban sao theo cing mdt hudng ctia mot phan ti DNA, n6 khong cin thiét &
ké bén nhau

Disjunction: sy dit doan mb tA hoat dong ctia cac phén t ctia mot cip nhidm thé tai cde
déi nghich trong liic phan bao

Dominant: tinh trdi ctia mot alen so véi mot alen khéc trong thé di hop

. Downstream: thudt ngit dung dé chi chudi ma di truyén duge xac dinh ¢6 hoat dong theo
hudng biéu hién ra ciia mot ving mé héa & duéi dong clia codon dau tién, chéng
han. Hudng hoat dng clia DNA i vi tri 3' dén vi trd 5, din dan dén vi tri dAu tién
cda tién trinh gidi ma

. Electrophoresis: dién di 2 k¥ thuat cho chay cac phén tif trén di¢n trudng

‘Endocytosis: 12 tién trinh mé théng qua dd, protein & m3t ngoai cha té bao duge tac dong,
. chuyén nap vao té bao & trong cédc 1dp mang té bao chit

Endonuclease: 1 nhiing men phén cit cac nbi clia nucleic acid, chuyén tinh trén RNA, day
don DNA holic day do6i DNA

Epigenetic changes: s¢ thay 43i bi€u sinh (phan sinh) cé 4nh hudng dén kiéu hinh ma
khong 1am thay déi ki€u gen

Episome: 1a mot plasmid ¢ thé t6ng hop duge DNA vi khudn

Epistasis: tinh at khudt gen md ta mgt trang thai, trong .d6, sy thé hién clia mét gen bi che
Khudt bdi 4nh hudng c6 tinh chét Kiéu hinh clia mot gen hay mét nhém gen khdc

Euchromatin: cht nhifm sic dién hinh

Excision (of phage): sy cit b phage ctia episome, hojc chubi ma nao dé, dung dé chi mot
sy phong thich tf phidm thé chl nhu 13 mdt phén ti DNA c¢6 tinh chit autonomous
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Exocytosis: 13 tién trinh dua protein tif té bao ra méi tnidng bén ngoai théng qua céc 16p
mang plasma

Exon: 13 mot doan clia mdt gen mang ma di truyén, bidu thi trong RNA

Exonucleases: 13 nhilng men phén cit cac ndi cia nucleotides tf di€m cudi clia mét chudi
polynucleotide, no chuyén tinh & ¢4 hai vi tri 3' va 5' ¢cta DNA hoiic RNA

‘Expression vector: 1a mét cloning vector gitip cho tién trinh gén vao clla mot chudi ma &
tai mét vi tri dinh sin, né 1am nhiém vu giai ma

Expressivity: d6 biéu hién tinh trang di truyén

F factor (fertility factor): yéu t§ F la gidi tinh cta vi khudn ho¥c fertility plasmid

* Facultative heterochromatin: di nhifm sic ngu nhién 13 thuit ngi dung d€ mé ta trang

thai bit déng clia chudi mi di truyén, cé nhiing ban sao tich cyc, thi du nhiém thd

gidi tinh X cla ngudi

Filter hybridization: lai qua loc dugc hoan thién biing cdch G 4m mét DNA di dugc md
thanh dy don, b4t don ching trén tdm gidy loc nitrocellulose, vdi mét dung dich
RNA ho3c DNA c¢6 chét phéng xa danh déu '

Fingerprinting: 12 k thuat ma trong d6 protein dugc khéng ché bing enzyme tidu héa
tuong ung, két qua cac doan peptide s& dugc phin ra nhd mot phdi hgp cia sic ky
trén gidy, hodic dién di trén gel nhd cdc marker phén t§

5' end: doan cuéi cla chudi nucleic acid dugc két thiic biing mét gbc phosphate ty do

§' to 3' growth: sy tong hgp mot chubi nucleic acid bing céch két hop 5' (PO,) clia doan
cudi mét nucleotide, vdi 3' (OH) ctia doan cudi mét nucleotide sau cing

- Fluidity: trang thai 16ng 12 mot dic tinh clia mang, cho thiy kh4 ning cla lipid di chuyén |
trong cung mot 1dp

Footprinting: 13 mot k§ thust ding d€ x4c dinh vi tri trén DNA dugc gin béi nhiing
protein, bdng cach dd lam ting cudng viée bdo vé& clia cic cdu ndi tai viing nay
chéng lai cic men nuclease.

Forward mutation: 13 d6t bién do sif hinh thanh clia mdt mutant gene tit alen dai

Founder effect: {a dnh hudng ¢4 lién quan dén sy xuft hién clia quin thé ma nhidu cd thé
¢6 cing nhiém thé (hogc ving clia nhidm thé) ¢6 ngudn gde tt mot t4 tidn
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G banding: 13 k§y thuit 1am phat sinh mét phén trong nhidm thé & giai doan metaphase,
lam phan biét 6 cac phin t cia mét nhém don boi (bing phdm mau Giemsa)

Gamete: giao tf (tinh tring hay tning), ¢6 tinh chét don bi thé

Gene: 12 don vi di truyén dinh vi tai locus cia mét nhidm thé, c6 mdt hodc nhidu anh
_ hudng chuyén biét trong mot sinh vat, né c6 thé phdi hop véi gen khac va tao dot
bién mot céch doc 1ap. N6 c6 kha ning mang thong tin biing ma hiéu trén vt liéu

nhut polypeptide, IRNA, tRNA ' '

Gene conversion: sy hoan chuyén gen la sy thay d8i mét day don cia day xoan d6i DNA
d€ givip né b sung bing day khic bét o vi tri nio ma né da bi mAt cap néi base

Gene flow: 13 sy thay ddi mot dang méi ctia alen do cic migrants gilfa hai quén thé clia
mot loai '

Genefic code: mi di truyén 1a céc triplets (codon) ciia RNA va DNA mang nhiing thong
tin di truyén thong qua s phdi hgp cda 20 amino acid trong téng hop polypeptide,
1t lic bit diu cho dén khi c6 dAu hiéu két thiic cong tac gi4i ma § ribosome

Genetic engineering: cong ngh¢ di truyén bao gbm ca phin tich genome, chuyén nap gen,
tao dong nhan ban vo tinh,.. phat tridn trén thanh tuu cla sinh hoc phan ti

Genetic marker: thé danh d4u di truyén nhu RFLP, con goi la du chudn phan ti

Genome: 13 ndi dung di truyén cta mdt bo phan nhiZm thé don, hosic mdt bd don cua gen
' vi khugn hay virus '

Genotype: ki€u gen 13 céu tric di truyn cila mot té bao hay mét ca thé

Guanine: 13 mot base "purine” cia DNA va RNA

Haploid: thé don bdi (n)

Haplotype: kiéu don la mdt két hop diic biét cia alen trong mot ving nao dé ctia nhim thé, ¢6
lian két rit chijt vdi marker ma marker nay c6 xu hudng truyén sang mot don vi § thé
hé sau, n6 ¢6 lién quan dén mét phin RFLP ct a DNA trong soc bidu dd bifc xa

Hapten: la mdt phén t11 nhé hoat dong nhu mét antigene khi né két hop véi mot protein

Hemizygote: ban hop it 1& mét cd thé ludng bdi, bi mét di ban sao cla mot gen dic biét
ndo d6 (thi du do bi mit mot nhi€m thé), do dé nd chi con mot copy don

268



{eterochromatin: di nhiém sic té
Heterogametic sex:t6 cu tric nhidm thé ludng bdi 2A + XY

Heterogenous nuclear (hn) RNA: bao gbm viéc giai ma gen 4 trong nhan do men RNA

plolymerase 11, n6 c6 mdt phan b6 rong vé kich thudc va tinh dn dinh thap

Hetero multimeric protein: gom 6 cac tidu don vi khong ddng nhat, dugc ma hoa bing
nhiéu gen khac nhau :

Heterozygote: di hop tif la ca th€ 6 hai alen khac nhau § trén cung mot locus

Highly repeatitive DNA: 1a hop phin déu tién dung 48 14i két hop va né dudc can bing
v6i DNA vé tinh

Histones: 13 nhiing protein can bin c6 trong luong phan td thép, DNA § trong eukaryotes,
' tao ra nucleosome, don vi cdn bin cda sgi nhim ‘séc

‘Homeotic genes: gen phat trién ddng dang 12 gen thong qua dot bién bi chuyén déi chic
ning diéu khién, thi du chén cén tring cd thé duge thay bing réu

Homogametic sex: ¢6 cAu tric nhidm thé udng boi 18 2A + XX

Homologues: nhiém thé tuong déng mang cdc loci gibng nhau, do d6 mot té bao ludng boi
s& ¢6 hai copy cia m8i homologue, c6 tU b me

Homomultimeric protein: gdm céc tidu don vi déng nhat

Homozygote: dong hop o 1a ¢4 thé ¢ cung alen & trén nhiing loci tuong tng cia nhting
nhiém thé tuong déng '

Hyperchromicity: hién tugng tang shc t6 trén nhifm thé 13 sy gia ting mét s6 quang hoc
khi DNA bién chit tré thanh day don

In- situ hybridization: sy lai RNA-DNA xay ra trong qua trinh DNA bién chét trd thanh
day don

in vitro: xay ra trong dng nghiém, hay trong didu kign méi trudng nhan 130
in-vivo: xay ra trong cd thé sinh vat

In patibility: khong tiép hop 1a hién tugng khong c6 kha n#ng cla plasmid cung hién hiu
trong mot té bao. N6 1a nguyén phan ctia tinh mi&n dich cda plasmid
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16 khong mang mat m di truyén nhu exon

Intron: 13 mdt doan trong DNA,

Inversion: sy dao doan 13 sy thay d6i cta nhiém

Jai 180° va dudc gin vao nhu ci

thé trong d6 c6 mot doan bi xoay ngudc

ats: hai doan DNA dong nhit, trén hai hudng ddi nghich nhau & cling mot

Inverted repe
tao ra hi€n tugng palindrome (53"

phén tlf. Sy 18p 1ai nhu viy s&
Isozymes: 1a hai hodc nhidu enzyme c6 kha ning xic tac trong cung mot phén ing, nhung
16 c6 khac nhau mot chut v& chu tric va hidu qué dudi nhiing didu kién ngoai canh
khac nhau (thuat ngil allozymes cling c¢6 y nghia tiong )

g nhidm thé cia mot 6 bao hay mot ca thé, 1a th& hoan toadn cla

Karyotype: 12 nén tan
' phén bao -

hifm thé thudng dude quan sat lic
0 base pair (bp) cia DNA hay RNA

 Kb: chit viét tit ctia 100
phin DNA nao d6 duge do bing co h

,l Kinetic plexity: 12 phic hop clia mot hop oc cua sy .
tai t6 hop DNA

Kinetochore: doan trung tam, ving gin thoi

' Lagging chain: day don cua DNA dugc tap trung mbt cach khong lign tyc tai thoi diém né
sao 1ap lai, 8 vi tri 3 va s
pbrush chromosomes: 13 nhitng nhiém thé 4t to tim thiy trong tring ctia loai ludng

thé (amphibia)
}a doan mé héa chua dude gidi 8 diém cudi 5'

Lam

chia mRNA, c6 tride codon diu tién

Leader:
Leader sequence: cila mét protein 1a mot doan ngin co N d cuéi, dap Ung voi vige di vao,

hoic di qua mt mang té bao
& trong d6 sy dot bién gay chét dugc ghi nhan

Lethal locus: 1a gen ma
mot bo cc doan DNA, bidu thi cho toan bd

Library: thu vién, kho luu trit cac dong 18

genome

Ligation: sy budc thit 13 ki€u hinh thanh cia mdt chu néi phosphor diester gilla hai base 8

«& ben nhau, duge phan bigt tai ddy don DNA
gén két voi nhau trong didu kién tint

Linkage: sy lién két difn th xu hudng cua cac gen
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trang di truyén nao d6, trén cting mot nhiém thé, duge do bing tn suft tai 8 hap
cta céc loci (centi Morgan)

Linkage group: bao gbm tét ca céc loci co thé dugc két hop lai mot céch trye tiép holic
gi4n tiép bing méi quan he lién két, iong Ung vdi mt nhiém thé '

Linkage disequilibrium: sy khong can bing lién két dung d€ difn td mot trang thai ma
trong d6, cac t8 hop chia nhiing marker di truydn xudt hién vdi tAn sudt nhidu hon
hodc it hon trong qudn thé. N6 x4c dinh nhém marker nao ¢c6 tinh di truyén that su.
K&t quéa cda sy téi t6 hop bi gidm di § ving ma trong do né khéng dii théi gian dé
dat sy can bing, vi mot trong nhitng marker niy da du nhip vio quin thé.

Linker DNA: 13 DNA nhan tao dugc thém vao DNA muc tiéu @€ vi tri ghi nhan
(recognition site) cda phan tf ddp ing vdi mdt enzyme phén cdt ndo do, hay
enzyme két ndi

Locus: vi rti dic biét duge mot gen nao dé dinh vi, trong mot nhiém thé

LOD score: 1a phuong tién do lién két gen, theo log thap phan. Ngudng théng thudng co
LOD score 3.0, ¢ nghia 1l 18 1000:1, so sanh véi 50:1 - xdc suét ciia mét cip loci
bat ky, khong co lién két

LTR: viét tit cia chil long-terminated repeat, 12 mo6t doan ma dugce 1ap lai tryc tiép & ca hai
dAu cda mot DNA retroviral

Lysis: su’ phén gidi
Lysogenic repressor: 1a mdt protein ngén ¢an thuc khudn th€ non (prophage) phan giai

Lysogeny: 14 trang thdi ma trong d6 vat li¢u di truyén clia mot virus va ky chi ctia né 1a vi
khugn duge hgp nhit

Map unit: don vi bin db dung d¢ difn 13 khodng céch di truyén gilfa hai alen lién két nhau,
tuong vng véi tAn suit tdi t6 hop 1%. Map distance dugc do bing don vi cM (cent
Morgan) = phén trim tdi t6 hop

.Marker (DNA): 1a mét doan c6 kich thude dugc biét dung trong dién di
Meiosis: gi4n phan giam nhiém

Melting temperature (Tm): 13 gia trj trung binh cta mot quang nhidt ¢, noi do DNA bi
bién chéit, md day xodn dbi thanh day don
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'Mitosis: gian phin déng nhidm, sy phon bao nguyén nhiém
mtDNA: 1a DNA cilia ty thé bd

Multicopy plasmids: 12 nhing plasmid hi¢n dién trong vi khun véi sé luong 16n gip
nhiéu 14n plasmid c6 trong nhiém thé

Multimeric proteins: 14 nhiing protein ¢6 hon mdt don vi phy (subunit)
Multagenes: la cht lam ting muc d6 d6t bién do sy thay d8i trong DNA

Myeloma: 12 mot dong cla té bao Kkhéi u c6 1t mot t8 bio bach huyét, thudng san sinh mot
dang don ctia immunogl ulin

Negative regulators:cac chit diéu tiét cé nhiém vy ngit phén ng chuyén ma hay gidi mé

Nick translation: mo t3 kha niing cla E. coli DNA polymerase 1 ¢6 thé st dung ¢ mot thoi
didm dung nht vi tf khdi dAu tr mot day don hay mot day xodn kép DNA, lam cho
day nay bi bién héa va dugc thay thé bing sy téng hop trd lai ca vat liéu moi.
Phuong phap nay thudng dudc ap dung trong du nhap cac nucleotide co danh déu
bing ddng vi phong xa trong DNA in vitro.

Nonsense codon: 1a codon cudi cing - bt cif mot trong ba triplet (UAG, UAA, UGA) gay ra
sy két thic sinh tdng hop protein. (UAG duge xem nhu mdt amber, va UAA la orche)

Northern blotting: 1a k¥ thuft chuyén RNA tit agarose gel dén mang loc nitroceliulose, tai
d6, ngzuidi ta c6 thd lai RNA vdi nhau dé cho ra DNA

Nucleolar organizer: 12 ving ctia mét nhiém thé mang gen ma héa ddi véi rRNA
Nucleoid: 13 mot thé  pact cd chia genome trong mot vi khudn

Nucleolus: 13 mft vung d4c biét cla nucleus, dudc tao ra do sy gidi ma cua nhiing gen
rRNA |

Nucleosome: 13 tidu don vi cin bén c6 tinh chét chu tric cta chromatin bao gdm khoang
200bp DNA va mot octamer ciia histone

Nucleolytic: 13 phén tng thiy phan mot ciu nbi phosphodiester trong mét nucleic acid
Nucleoside: 12 mot phan tf c6 pentose gén véi mdt base co nitrogen

‘Nucleotide: 12 don vi cla nucleic acid bao gdm ¢ mot pentose gin vdi mdt nhém
phosphate va mot base c6 nitrogen
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Orche codon: chudi két thiic béing codon UAA

Oncogene: mdt gen ¢6 thé bit ddu va duy tri mot trang thai Kkhéi u trong mot co thé sinh
vat va didu ndy tao ra hién tugng proto Oncogenc ctia mot t& bao binh thudng

Opal codon: chudi Kkét thic bing codon UGA

Operator: doan DNA két hop vdi mot hay nhidu gen cdu tric, sy tuong tac tao ra mot gen
c6 tinh chét diéu hoa (regulatory) khi kiém soét su giai ma

Operon: mét don vi cla sy gisi m3 gbm cé mot hay nhidu gen cdu tric két hgp vdi mot
operator va mdt promoter

ORF (open reading frame); mot ving clia sequence gitfa nhiing stop codon

Organelles: 12 nhiing phén & trong 1 bio chit dugc mang té bao bao boc

 Orphons: dugc xac dinh trong gen c6 nihitng vi tri d3c biét, vi tri nay dugc phan 1ap, no ¢o
lién quan dén céc phén tif cia mdt gene cluster

Origin (orf): 12 mot doan ma héa chia DNA, tai d6 su ty téi ban dugc bit ddu

Packing ratio: 12 t{ 1& chidu dai clia DNA so vdi chidu dai don vi cla s¢i (fiber) mang
DNA 4y
‘Pairing of chromosome: xem synapsis

Palindrome: la mdt doan ma cia DNA dude doc tif trdi sang phai (5'-3"). No bao gdm cac
1ap lai kér néi vdi nhau :

pPR322: 13 mdt trong cdc plasmid dAu tién duge sit dung trong sinh hoc phin i

PCR (polymerase chain reaction): md t3 k¥ thuat ma trong dé mot chu ky bao gbm sy
thoi héa (denaturation), tac dong lai & diu day DNA (annealing) vdi nhilng primer,
va phét trién DNA nhd polymerase. K3 thuat niy ding d& khuéch dai sé copy cia
mot doan DNA nhidu gip 10° 1an

Periodicity of DNA: 1a 56 lugng cip nbi base trén mdt "turn” ciia day xoén doi
Phage (bacteriophage): 1a mgt virus véi mot t& bao vi khudn - ky chi cfia virus ay
Phenotype: kidu hinh 13 san phdm cua vét chét di truyén va moi trudng

Plasmid: 13 m6t DNA c6 céu triic vong, & ngoai nhifm thé, c6 kha niing tJ sao chup
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Pleictropic gene: geri da tinh trang, mdt gen didu khién nhiéu tinh trang

Polymorphism: thé da hinh nham md t4 sy ¢6 mit ddng théi clia quin thé trong genome biéu
hién bién di ¢ tinh chit alielic,c6 thé quan sat trén alleles tao ra cac kiéu hinh khéc
nhau, hoiic sy thay ddi cia DNA 4nh hudng dén phin gidi han (restriction patterns)

Primer: 13 mdt dogn ma DNA ngén, thudng dfmg lam mdi dé bit clip véi mot ddy don
DNA, va cho mét géc 3' OH ty do, ndi 46 mot DNA polymerase bt ddu téng hop
chudi deoxyribonucleotide o

Prokaryotic organism: thi du vi khudn thidu nuclei

Promoter: 12 mot ving DNA gém cd sy gin két clia RNA polymerase d€ bit ddu gidi ma.
Doan DNA chufa cic ky hiéu bit ddu c6 thé ducc ghi nhan bdi RNA polymerase khi
b4t dAu giai ma

~10 sequence: 13 doan ma hda c6 tac dong lién ung TATAATG tap trung khoang 10.
trude difm khéi hanh clia mdt gen cia vi khudn, N6 bao gdm nhiét do ban dau
melting DNA do RNA polymersae

. -35 sequence: 12 doan mé hda tép trung khoang 35bp trudc diém khdi hanh cia mét gen
cta vi khudn. N6 bao gdm sy ghi nhin dAu tién cla RNA polymerase

Puff: 12 sy phat trién clla mdt band cta mdt nhidm thé polytene két hqi; vdi su téng hop
RNA & ciing mdt locus trong band do '

Q band: 13 viing &n mau fluorescent doc theo chiéu dai nhiém thé

Quaternary structure: cdu tric protein trong d6 cé su thé hién kién tric theo kiéu
multimeric '

Quick stop: clia DNA mutants cta E. coli lam. dung lai sy sao chyp ngay 14p tuc, khi nhit
d6 dugc ting 18n 42°C '

Reading frame: chudi mé codon dugc xac dinh bdi sy doc mot sequence tu mot diém cho
sin. Vi mat mi di truyén dua trén triplet cla nucleotide, cho nén ¢ 3 reading frame
¢6 thé ¢6 trén mébi day don

Recessive: alen 1in bi che khuét béi alen trdi trong ki€u hinh di hop t&
Recombinant: con lai t3i td hop cé kiéu gen khic nhau tif mot ngudn bd me
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Recombinant DNA: 13 phan t DNA lai vdi mdt pr e ¢6 danh déu béng ddng vi phong xa
Recombinant joint: 13 vi tri ma noi d6 hai phan tf DNA xo#n kép phéi hop nhau

Regulatory gene: gen m héa ddi vdi mot RNA holc protein c6 chic ning kifm sodt sy
thé hién cla cac gen khac :

Renaturation: sy hoan nguyén 13 hién tugng tai phéi hop lai hai day don DNA dé€ no tré
' thanh day xoin kép

Repetition frequency: 12 s6 1in sao chyp cia mot dogn ma héa nao do c0 trong genome
don boi, tuong dudng vdi 1 trong trudng hdp nonrepetitive DNA, va > 2 trong
truong hop repetitive DNA :

Repetitive DNA: DNA sao chup lai xy ra trong phén tng tai két hgp, mic di ¢o nhidu
doan ma trong hgp chét dd, né van cho phép bét cif mét ciip DNA mi hda nao ¢o
tinh chét phy tr¢ ( plementary) déu co thé tai két hop (reassociate)

> Reporter gene: 1 mot don vi ma héa ma san phﬁm'cfla n6 dugc tric nghiém mot cach dé

. dang (thi dy nhu chloramphenicol transacetylase); né co thé dugc gin vdi bét cu
mét promoter nao sao cho sy thé hién clia gen nay dugc dung dé thd nghigém chuc
ning clia promoter ' :

Restriction enzyme: xic dinh m6t doan ngén c6 mé héa cha DNA va cit ching ra tai
nhiing diém thich ing

RFLP (restriction fragment length polymorphism): d& cap dén tinh khic nhau' vé di
truyén § tai cdc diém tuong ing vdi céc restriction enzyme, tao ra su khac nhau vé
chiu dai cia doan DNA. N6 duge ding trong cong tac 1ap ban dd lién két gen

Restriction map: 13 mét sip xép theo dudng thﬁng céc vi tri trén DNA dugc phan cdt boi
nhidu restriction enzyme khac nhau '

* Retroposon: 1 mdt transposon di dong qua mdt RNA; nguyén t6 DNA 's& dugc giai ma
qua RNA, rdi san d6 di ngude tré lai DNA, dé né gin vao mot vi tri méi trong
genome

Retroregulation: md t4 khi ning cla mét doan ma hoa downstream (gbc) didu chinh su
gidi mé cia mét mRNA |

Retrovirus: 1a mot RNA virus phat trién nh sy thay d6i ngugc lai thanh day xofn d6i DNA

Reverse transcription: sy chuyén ma ngugc la sy tdng hop DNA trén mot tempiate cua
RNA, dudc hoan thanh nhd reverse transcriptase enzyme
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Reverse translation: sy gidi m3 ngugc 13 k§ thust phén 18p che gen (d6i vdi RNA) nho kha
ning cha ching trong sy lai véi mot doan mi oligonucleotide nao d¢6, doan nay
duoc chudn bi bling cac du doan doan m3 nucleic acid tf nhiing doan ma héa cia
protein biét trudc

Rho factor: 13 mot protein gdm c6 assisting E. coli RNA polymerase dé két thiic phan dng
gii m & bit cu vi tri nao (tho dependent) '

Rho independent terminators: 12 nhiing doan mi hoa ctia DNA 1am cho E. coli RNA
* polymerase Két thic in vitro véi sy véng mit cta rho factor

Rifamycins (bao gdm rifampicins): ngin cAn sy gidl ma trong vi khudn

S phase: la restricted part clia chu trinh té bao elkaryotic, chu trinh nay xay ra trong sinh
t6ng hop DNA

Saltatory replication: 12 mot sy khuéch dai bét ngd dé sin sinh ra mot sb lugng 1dn cac
b&n sao cia mot doan ma héa nao d6

Satellite DNA: gdm c6 nhidu doan ngén phén tt 14p lai dude goi 12 basic repeating

Segmentation gene: 12 khii ni¢m dé cap dén sy kiém soat s6 lagng cac "body segments”
trong cdn trung

" Sex plasmid: thudng 13 mot episome, n6 6 thé khdi dong tién trinh conjugation(tiép hdp), nhd
d6, céc vat lidu trong nhiém th8 ctia mot vi khudn s€ duge chuyén dén co thé khac

Shuftle vector: lsmot plasmid duge chu tao, c6 ngudn ghc déi véi kha ning sao chyp cho
hai ky chi (thi du E.coli va S. cerevisiae) sao cho, ngudi ta c6 thé ding no d€ mang
cac doan ma hda la vao prokaryotype hodc eukaryotype

Sigma factor: 13 sununit clia bacterial RNA polymerase cin thiét cho sy khéi dfng, nd ¢é
Anh hudng chinh trong sy chon loc & nhiing vi tri két néi (promoters)

Single copy plasmids: dugc duy tri trong vi khudn & mot tf 1& 13 mot plasmid cho mbi
nhiém thé ky cht

snRNA: viét tit tif chit "small nuclear RNA"
snRNPs: viét tit tit chit "small nuclear ribonucleoprotein”

SOS box: 13 doan mi héa DNA (operator) ctia khoang 20bp, dugc ghi nhan bang LexA
repressor protein
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Southern blotting: mé t3 qui trinh chuyén DNA bj bién chit (day don) tit agarose gel dén
mang loc nitrocellulose, ndi dé nd ¢6 th€ duge lai vdi mét nucleic acid thdm do

" Spheroplast: 12 té bio cla vi khudn hay nim men cé thanh té bao bj 14y ra hoan toan hodc
mot phén 16n

Splicing: 1a hanh d6ng mo t4 sy 1y ra ciia intron va sy ghn vao ctia exon trong RNA, theo
do mtron dugc "shced out", con exon dugc "sliced together”

Suppressor: {(extragenic) thudng 13 mot gen ma hoa mét tDNA dot bién ¢6 trén codon dot
bién, theo y nghia codon déu tién

Suppressor: (intragenic) la dot bién c6 tinh chét bu d4p lam cho phuc héi khung doc ma
hiu d4u tién, sau khi c6 sy chuyén dich khung

Synapsns sy tiép hop 1a hién tugng mé 14 sy két hdp cua hai ciip "sister chromatids” tugng
trung cho cdc nhidm thé tuong ddng xay ra & nhilng giai doan ddu tién cla gidn
phan gidm nhiém, két qua nd tao ra mét cdu tric duge goi la bivalent

T cells: 1a nhiing bach huyét cu cla T (thymic) lineage; né ¢é thé dugc phan ra lam nhiéu
loai chic ning khic nhau. N6 mang TcR (T cell receptor) vi bao gdm phan ng
mi&n dich trong mdi trudng té bao

Tail primer: la mot primer b3 sung trén ddy template & vi tri 3', nhung lai c¢hifa thém
sequence khac, nhu mt sequence c6 tinh chét universal primer & vi tri 5'.

Tm: v1ét t4t tif chil "melting temperature" - nhigt do d€ DNA bién chét thanh dﬁy don
Tandem repeats: 13 nhiing ban sao clia cing mot doan mi hod

Termination codon: 1& mot trong ba triplet sequence, UAG (amber), UAA (ochre), hay
" UGA gay ra sy két thiic sinh tdng hop protein, né con duge goi la non-sense codon.

Terminator: 13 mot doan mi héa DNA, thé hién & cubi giai doan gidi mé, gay ra RNA
polymerase d€ két thic sy giadi ma

Topoisomerase: 13 mt enzyme, nd cé thé thay déi sb lien két clia DNA (trong céc giai
doan 1 clia loai hinh sé 1, giai doan 2 cla loai hinh I1 )

Transcription: sy chuyén mi 1a sy tdng hgp RNA trén mét DNA template

Transcription unit: 1 khodng cich giila cac diém khi dau va két thuc do hoat dong cia
RNA polymerase, né ¢6 thé cé nhiéu hdn mét gen
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Transduction: su truyén tinh trang 13 qué trinh chuyén mét gen ctia vi khudn dén mét vi
khudn khac thong qua phage cia né

Transfection: ciia nhiing té bao eukaryotic 13 sy c6 dugdc cac marker di truyén mdi do s¢
dua vao nhiing DNA b sung

Transformation: su chuyén nap gen 1a hién tugng dua vao cd thé sinh vt nhing gen mai
Translation: sy gidi ma Ia hién tugng tdng hgp protein trén mRNA template
Translocation: sy chuyén vi dugc dung trong qui mé cia nhim séc thé

Transposase: 1a hoat dgag clia enzyme bao gém sy gén vao transposon & mot vi tri mdi

Transposon: 1a mdt doan mi héa DNA c6 thé ti nd gén vao & mt vj tri mdi trong genome
(khong cAn mot sy lién quan nao v& ma di truyén tai target locus)

~ tRNA: viét tht tf ch nransfer RNA", RNA mang ma di truyén

' Universal primer: 1a nhing primer tiéu chudn lam mdi d6i vdi cac doan phan tf coa M13
genome. Nhilng sequence niy da va dang dudc tao thanh nhing vecto phd bién _

Unscheduled DNA synthesis: 12 sinh t§ng hop DNA x4y ra bén ngoai phase S cla té bao
eukaryotic.

Up promoter mutation: lam gia ting tAn suft cha khdi dong qu trinh gii ma
Upstream: xic dinh doan m héa theo chiéu hudng 46 1ap véi downstream

URE: viét t4t tif chil "open unidentified reading frame"
Virion: 13 16p vo ngoai protein cvia mét phén tf virus

Wilde type: nhilng alen binh thudng clia mdt gen

Wobble hypothesis: difn ta kha ning clia mot tRNA ghi nhin hon mot codon bing cac
bét cip dic bidt (khong phii , A-T) 6 base thiba gla mdt codon

Writhing number: 13 s6 14n quén chéo ciia mot duplex axis trong khoéng gian
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