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Loi gidi thiéu

6ng nghé sinh hoc gilp cdi tién cdy trong va vt nudi théng qua cdc

phuong phdp phén tich genome, xdc dinh vi trf cdc gen trén bdn d6 di

truyén, xdc dinh vj tri cia marker lién két voi gen. Thong qua cdc budc
trén chung ta phdi ndm viing cdc nguyén ly co bdn cda dinh ludt Mendel trong di
truyén, tinh todn hé 56 di truyén, dé t& do chon quan thé xdy dung bdn d6 di -
truyén. Mot khoi luong DNA rét it cdn phdi khuyéch dai vdi khoi Idong DNA di
cho sdn phdm hoat dong théng qua ky thudt co bin PCR (polymerase chain
reaction). Trudc hét, ngudyi ta phai thiét ké cdc primer, thong qua cac bai toan vé
su lién két gen va chudi ky tw cia marker. Gen muc tiéu sé duoc nhin ban vo
tinh bing ky thudt “cloning”. Ngén hang gen DNA sé cung cdp thif tu chuéi ma
di truyén (sequence) hodc gen. DNA muc tiéu dupc gdn trong vecto tao nén thir
vién DNA. Vecto nhu Ia chiéc xe chd cac DNA muc tiéu dua vao té bao chd. Budc
tiép theo nguoi ta phai ly trich duoc gen va dua gen vio sinh vit la thong qua ky
thudt chuyén gen. Cong nghé tdi t6 hop DNA I bucc co bdn trong nghién cuu. |
Céng nghé té béo la cdu ndi tiép cho cong nghé gen. Su hop nhét ca gen la védo
genome cdy trong I3 mot tién trinh rdt phic tap. Viéc xét nghiém su thé hién cua
gen khong chi ding lai ky thudt PCR ma con yéu cd it Jai DNA-DNA, hodc RNA -
DNA, théng qua ky thudt Southern Blot, Norther Blot va Western Blot. Cong
nghé gen hay céng nghé tdi t6 hop DNA tr6 thanh noi dung ngh:en cifu ¢o tinh
chdt then chot trong sinh hoc phén .

Quyén sdch ndy gici thidu mot sé phuong phap co ban cia cong nghé sinh
hoc trong phong thi nghiém, dp dung trong cdc linh vuc sinh hoc, di truyén, chan
nuéi, chon gidng, va y hoc, tién hanh thi nghiém co co so theo cic bude tuan tu;
dé riit ngdn thoi gian trong nghién cifu va cd két qud mong mudn. Quyén sdch
nay co thé hiu ich ddi voi can bo nghién cdu va giang day vé cdc nganh di
truyén, chon giong, céng nghé sinh hoc va cac nganh co lién quan.

Tac gid
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1. CAU TRUC HOA HOC CUA DNA

1.1. M& dau

Céu tric xodn kép ctia DNA theo Watson va Crick .1953 hinh (1.1). Nucleotid ¢6 ba thanh phan
i. Pudng pentose { deoxyribose )
il Base (bon base: A, T, C, G)
iii. Acid phosphoric

1.2. C4u triic héa hgc caa DNA bao gbdm : deoxyribose, thymine(T}, adenine (A), guanine

(G), cvtosine(C) va phosphate. Nitrogen phéan ra hai nhém pyrimidine va purine (hinh
1.2)

M&i nucleic acid c6 chia 4 kiéu base : hai purine la adenine va guanine hién dién
trong ca DNA va RNA

Pyrimidine trong DNA la thymine chuyén thanh Uracil trong RNA, nhu vay DNA
chifa: A,G,CT trong lic RNA chiéa A, G, C, U .(4)

Mot base lién két véi duong thi goi la nucleoside trong khi nhém phosphate thém vao
thi goi 1a nucleotide (base - dudng - phosphate)

Hinh 1.1: Céu tride xodn cda DN
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Hinh 1.3: Lién két gitia A va T la 2 ciu ndi hydrogen, trong khi G va C la 3 cdu n6i
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Hinh 1.4: Cdc base trong DNA va RNA

Tai liéu tham khao

Watson , J.D. and crick, F.H.C ( 1953) nature 171,946
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10.

11.

Di chuyén éng nghiém ra khoéi dung dich nutée 4m. Thém vao 20ml chloroform va
isoamy! alcohol : v6i ndng d6 24:1 (chloroform: isoamy!l alcohol)

Ly tdm trong 30 phuit vdi nhiét d6 4°C va téc d6 3000rpm

Chuyén supernatant ( phan trén éng nghiém ) sang mot éng nghiém khéc véi thé tich
50ml va ding mét gidy loc dic biét dé loc.

Sau khi loc xong thém vao 20ml isopropyl alcohol, trén va déo nhidu lin cho déu. U
dung dich & nhiét d¢ lanh - 20°C trong mét gid, néu can thiét c6 thé qua dém.

Ly tdm 30 phiit vdi nhiét d 4°C va téc d6 3000rpm

D6 bo supernatant, chi gii pellet, rifa sach pellet véi con 70%. Phoi kho pellet véi
nhiét d6 trong phong. Hoa tan nucleic acid véi 5piTE.

Thém vao 5 ul RNAse (10mg/ml) va 4 nhiét d6 37°C trong 30 phuit.

Thém vao 1/10 thé tich véi 3M NaAc (twong ditong 500pl va 10-11ml cén. U nhiét d6
- 20°C trong 1 gio (hodc ldu hon qua dém)

Giai doan thu DNA : giai doan nay ¢6 hai phuong phép :

a/ Dung 4ng cong pipette méc ldy DNA. Rita DNA v6i cdn 70%. Phoi khé DNA.
Chuyén DNA sang mot éng nghiém khac. Ly tam 30 giay. Hoa tan dung dich trong
500ulTE.

b/ Ly tdm O téc d6 3000rpm trong 30 phuit, rifa sach véi 70% cdn. Hoa tan dung dich
trong 500ulTE.

Phén ing va dung dich can cho ly trich DNA
CTAB, 1 lit dung dich ly trich DNA

CTAB {cetyltrimethylammonium bromide, a.k.a. hexadodecyltrimethylammonium

- bromide)

Thanh phan: Pha cho mét lit dung dich

‘Thanh phin Néng 46 ' Ghi cha
CTAB 20g
NaCl 81.82¢
1M Tris 100ml pH=8
B-Mercaaptoethanol 20p1/20ml Khi st dung
Nudc cat

Chid y pha dung djch dé nhist d¢ trong phong

17



CHCl,: IAA, 1 it
960m] CHCI, (chloroform)
40ml IAA (isoamyl alcohol)
3M NaAc, 0,5 lit

123,1g Na Acetate
400ml dd H,O

pH =60

Thé tich 500ml nudc cht

TE, 1 lit

10ml 1M Tris véi pH = 8
2ml 0,5M EDTA, pH =8
988ml nudc cht

10mg/ml RNAse

10mg RNAse
Hoa trong 9833,3ul nudc cht

-

“ Dung dich : 1XTAE

100ul 1M Tris-Cl, pH = 7,5 (Ndng d6 10mM) ya 66,7ul NaCl (ndng 4o iSmM)

40m} TAE
1960ml dung dich nudc cat
S0XTAE
500ml 11 21
Tris base 2M 121g 242¢g 484¢
DD H,0 250ml 500ml 1000ml
‘Glacial acetic 28.6ml 57.1ml 114.2ml
EDTA, 0.5M, pHS8 50mi 100ml 200ml
Chu ¥ thanh trung
10X Stop/Load
‘ Nong do 50ml
Dung dich nuée 24ml
500mlEDTA 10mM 1ml
Bromophenol blue 0.05% 25mg
Xylene cyanole 0.05% Smg 25mg
Glycerol 50% 25ml

Dung dich gii nhiét do - 20°C

18



Hinh 2.1.
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3. PHUONG PHAP LAM AGAROSE GEL

3.1. M& dau

Sau ly trich DNA thi viéc néu gel dé thit DNA hoc chay DNA la rat can thiét, tiy
déi tugng marker ma chon gel. Trong phiong phap nay ching t61 gici thi¢u agarose gel dé

phuc vu cho kiém tra chat ligng DNA.
3.2. Dung cu- Héa chat
3.2.1. Hoa chit:

Agarose

Trizma base

Acid acetic glacial
EDTA
Bromophenol blue
Xylene cyanole
Glycerol
Ethidium bromide

3.2.2. Dung cu:

1 ndi ndu
1 binh tam giac
Chuén pH

Agarose gel thuong ding cho dién dingang

Dién di ngang vdi agarose gel : dung thé kiém tra chat luong DNA, RNA hoéc protein

Phuong phap lam Agarose gel véi dién di ngang : Tuy theo thé tich cia dién di ma 46

dung dich gel cho phu hgp. Trong bai nay ching téi dung gel Ién vdi kich thude gel

20-30cm. Miu c6 24-36 giéng.

Céch 1am : tity theo tinh chit cta thi nghiém ma ching ta sé pha nong d¢ cho dung,
Déi véi noi dung kiém tra chéit lugng DNA, néng d6 gel chi can 0,8%. Trong trudng hop
kiém tra RAPD, cin 1,6%. D6i vdi STS marker cin 1-12%. Déi véi SSR can 3-5%

(tuy vao chét lugng agarose).

Nhu vay néu thé tich dung dich la 250ml 1XTAE thi can trong ltigng agarose nhu sau:

Béi tugng thi nghiém Gel%
Chat higng DNA 0,8
STS marker _ 1,0
RAPD marker 1,6
SSR ' 3,0

20
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3.3. Cac giai doan tién hanh
1. 250ml 1XTAE vao binh tam giac, can ndng d6 agarose bo vao binh

2. bat binh dung dich vao microwave va dun séi trong 6 phit. Chu y cho cho agarose tan

ra hoan toan.

3. Dé agarose ngudi khoang 65°C.

4. Thém vao gel khoang 5l ethidium bromide (EtBr).

Chu y: EtBr rat doc (gay ung thu da) do d6 phai mang gang tay khi stt dung héa chét nay.

5. D6 gel vao khay dung gel. Cdn than tranh bot khi. Dat luot trudc khi dé gel vao khay. Bé
cho gel nguéi khoang 1 gio.

6. Di chuyén hai dau ( tape) ra khoi gel

7. Dat khay gel trong hop dién di va d6 ddy 1XTAE, ngap gel. Can than rut lugt ra khoi gel.
Tranh lam bé gel va lam hu giéng.

8. Chuyén mau DNA vao cac giéng (loading)

9. Pay ndp gel va cho chay dién di. Dong dién cung cap : 100 vol, 100mA. Chay gel trong
2-3 gio. Khi phdm mau bromophenol blue di chuyén khoang 3/4 khoang cach trén tit
giéng, tit dién, lay gel ra khoi hop dién di.

10.Chup anh dudi tia UV.

- Két qua nhut hinh 3.1.

Hinh 3.1: Agarose gel dugc ndu voi néng d¢ 1,2%
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4. PHUONG PHAP LY TRICH DNA (MINI DNA)

4.1. M& dau
Trong trudng hop cin mot lugng DNA khéng nhiéu phuc vu-cho PCR thi viéc ly trich
theo kiéu mini tiét kigm thoi gian, héa chdt ma dam bao chét lugng DNA phuc vu cho
nghién ctiu.
' 4.2. Dung cu- Héa chit
4.2.1. Hoa thit:
Chloroform
Cén
Trizma base
Potassium chloride
Megnesium chloride
4.2.2. Dungcu:
1 may ly tam
1 c¢6i nghién DNA
éng nghiém : 1,5ml
Tube xanh
May do pH
Dung cy dung da.

Phuong phép ly trich DNA vdi s6 lugng it (hay con goi mini extract DNA) khéng cin
nitrogen long,.

Vi phutong phép nay lugng DNA du dé thi nghiém cho phuong phap PCR : nhu
phuong phép phan tich STS marker, RAPD marker, SSR marker

4.3, Phutong phap
1. Ly trich DNA ti 14

2. Chon va thu méu 14, chon 14 khoe, non (2cm) dit vao tube va ghi nhan cdn than. Pay
tube va dit tube vao thung d4 giit lanh.

3. Trong phong, cit 14 nho va d4t 14 vao dia (Spot test)

4. Cong vao 400pl DNA extraction buffer. Nghién cdc mé6 1a véi dda thiy tinh. Dung cu nay
phai lau sach trudc va sau khi ding.

22



5. Nghién dén khi buffer c6 mau xanh (day 1a diu hiéu té bao bj pha v& va phéng thich ra
diép luc)

6. Cong thém 400l DNA extraction buffer. Tron va chuyén 400ul vao mot tube véi thé tich
1.5 ml da duge ghi nhin véi sb cay.

7. Cong thém 400pul chloroform. Trén cdn than va khéo léo. D4t tube nay vao ly tdm
(microcentrifuge) khoang 30 sec. Chuyén dung dich bén trén sang mét tube (thé tich
1.5ml) va ghi nhan vdi sb cay thi nghiém. Giai doan nay can sy cdn than dé tranh sy tron
1an dung dich bén déy cua tube.

8. Thém vao 800 pl 100% ethanol (cdn) va tron cho tét. Ly tam trong thoi gian 3-5 phiit.
D6 bo supernatant.

9. Rita pellet v6i con va phoi khé DNA.
10. Hoa DNA vao 50pl TE. Gidf & nhiét d¢ -20°C
11. Dung khoang 1l DNA cho mét phan dng/ PCR .

Phan ng va dung dich
|, Chatdé ly trich DNA
Thanh phan Néng do 5ml
Tris (pH 8.0) 50mM 0.25ml
EDTA (pH 8.0} 25mM 0.25ml
NaCl 300mM 0.3ml
SDS 1% 0.5ml
" H,0 3.7ml

TE buffer (pH 8.0)
Thanh phan Néng 46 - 50ml
Tris (pH 8.0) 10mM 0.5ml
EDTA (pH 8.0} 0.5M 0.1ml
H,O 49 4m]
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5. DANH GIA SO LUGNG DNA

51. Gidi thidu

Co hai phuong phap danh dé dénh gid s6 lugng DNA

1.
2.

Do tryc tiép bing mdy do (UV spectrophotometry)
Danh gia bing dién di (gel agarose)

5.2. Po tryc tiép bing méy do (UV spectrophotometry)

FPhuong phdp

* Gidi thiéu danh gia s6 lugng DNA biing may soi mau (UV spectrophotometry)

1.
2.
3.

P ® N Ak

10
11.
12.
13.
14.

M¢ may, chid y dgi dén bao hiéu va chd néng may 30 phuit.
M& budc séng. Thuong thi do d6 dai song 260 va 280 nm

Rda sach dng nghiém bing mitéc cit. Chi y diing dé chét long trong éng nghiém roi
xuéng kinh. Néu éng nghiém cin rifa sach : rita sach bing 1M HCI rita vai lin xong,
ria lai bing nudc cét. Rita tiép voi cdn 70% va sau d6 phoi kho. Ding gidy mém lau
kho. )

D8 day nude cAt vao 6ng nghiém (990ul). Dt vao may soi mau, day nép may lai
Nhén mit dé do

L4y éng nghiém ra khoi may

Léy 10ul mau DNA mé minh muén do pha vdi 990ul nudc ct

Dit mau vao mdy d¢é do

Nhan may dé doc sd trén may

Néu cé may in. Ty déng may sé in trén gidy

LAy méu ra va ria sach véi nude vai 1an va cdn 70%. Lau khé

Lap lai vai 1dn néu cin thiét.

Khi doc xong s6 liéu. Tt dén va may

Tinh ton néng d6. C6 mot s6 mdy tinh toan tf dong trén mdy. Tuy nhién nhidu may
ching ta can tinh toan tiép. Céch tinh nay theo sau:

Thi du: Néng d6 = (Mau A 260- Blank A260)* (50pg/ml)* (1/ yéu t6 pha)
Thi du yéu t6 pha 13 10u1/1000pl thé tich =1/100
Do d6 : Nhu thi du Néng d6 = (Mau A 260- Blank A260)* (50pg/ml)*(100)
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15. Kiém ti 1& la A260/A280. Gia tri nay s& cho tinh khiét DNA theo thit ty la
1.8 dén 2.0.

5.3. Panh gid DNA biing phuong phép dién di

D4i véi mot vai phitong phap nhit PCR based markers, chung ta biét mot s6 miu
néng dé khédc nhau. Chiing ta cé thé dung phuong phip nay dé kiém tra chit lugng
DNA. Néu DNA hién dién trén gel khong ré chung ta ¢6 thé chon loc hoic ly trich lai
DNA khi nao du méi tién hanh thi nghiém. Ddi vdi RFLP va AFLP ching ta cin ligng
enzyme dé cit chiing, do d6 duya trén enzyme phéan cit ching ta c6 thé danh gia sé
ltong DNA.
Céc budc tién hanh
1. Chuan bi gel agarose
2. Chuén bi miu DNA cho loading: dung parafilm dé dit DNA lén (khoang 5-10 pl DNA

cho mét méu ) + 4pl dung dich nhuém.

3. Dau tién dit miu DNA chudn: miu DNA chuén sé dung cho thi nghiém la 0,5X, 1X va
2X (5, 10 va 20 pl theo thit tyf ctia 0,5ug/ ul). Ba mau chudn nay dit bén canh cac méu
thi nghiém dé d& dang so sanh két qua.

4. Chay dién di va chyp anh
5. Dita trén band hinh xuét hién DNA, dénh gia s lugng DNA
6. Pha dung dich DNA béng dung dich TE
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6. PHUONG PHAP CHUP HIiNH GEL

6.1. Gidi thiéu

Dé thdy duoc DNA, gel duge nhuém Ethidium bromide (EtBr). Gel dugc khuyéch
dai théng qua UV transilluminator. Vi phuong phap. nay chiing ta can film dé chuyp.
Hién nay véi cong nghe thong tin hién dai. May chup duge qua mot he théng goi 1a gel
document, nh& may vi tinh didu chinh thong qua phdn mém chuyén dung. Véi phuong
Phép nay, ngudi ta in trigc tép va lwu vao dia, giam dugc tign mua phim.

6.2. Phuong phap
Hg théng may chup dit trong phong tbi.

1. Dé gel trén UV transilluminator. Chu ¥ cén than tranh bot khi. Tét nhét liy gidy mém
thdm bét nudc

2. Dét phim vao may chuyp

3. Diéu chinh may chyp hinh, tp trung anh vao vi trf trung tim va chinh hinh cho 16
nét. Lic nay ding hé théng den sang dé chinh hinh

4. T4t hé théng den. M& den UV. Lic nay phai mang kinh bdo hé dé tranh ta UV, anh
huiong mét va da. Tay nhe nhang di chuyén éng kinh dé didu chinh hinh cho sAc nét .
Sau khi hinh vao ty diém, chinh hinh.

5. BAm may. T4t he théng den UV
6. Can than riit phim ra khéi may
7. Byl 45 gidy, xong bo gidy bao trén hinh. Ta ¢6 hinh nhu mong muén (hinh 6.1)

‘Chui ¥, mdy dé& bi do do phim chup nhiéu hogc phim ci, he théng cang ban chup s& rét
khé in hinh. Do dé cAn phéi théo may ra lau chii bing cén 70%.

8. Sau khi chup xong, bé gel vao thung chuta, lau sach ban.
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Hinh 6.1: Sdn pham PCR chup trén tia UV

6.3. Chup anh trén gel document

Truong hop dung hé théng gel document. Hinh anh sé hién ngay sau khi dat
trong budng téi. D4t gel vao budng téi. Diéu chinh may chup hinh

C6 thé thong qua hé théng vi tinh diéu chinh hinh sic nét trude khi chyp anh.Co
mady in tryc tiép. Thong qua hinh anh luu trd@ vao dia lau dai.

Thi du : Hinh 6.2 la hinh anh chyp théng qua hé gel document

Hinh 6.2: Gel dudc chup qua hé théng gel document

27



7. PHAN CAT DNA

7.1. Gidi thiéu

Ty theo thi nghiém chiing ta c6 thé c&t DNA ra nhiéu manh nho
Phan ci&t DNA phuc vy cho RFLP
Genomic DNA

Néu DNA diing cho thi nghiém RFLP thi chiing ta phai dung enzyme dé phan cit

chiing. Do d6 phai cAn mét luong 16n DNA dé phan cit. TAt nhién tiy thudc vao méi loai
enzyme khéc nhau ma phan ng vdi DNA cit mau hay cham.

7.2. Phuong phap thuyc hién

1.

8.
9.

Enzyme la chit dé mén cam vdi nhiét d6, do d6 phai luén ludn gid enzyme trong da
khi sit dung ‘

Chudn bi ghi nhan cic 6ng nghiém cho ting mau DNA
Chuyén 10ul m&u DNA (1pg/ pl hodc 10ug) vao éng nghiém da ghi nhan
Pha dung dich véi thanh phan nhu sau

Thanh phan Ngng d¢ stock "~ pl/méu
Nudc cit ' 10,5
TE . 10X 2,5
Enzyme 10U/ ul 2
DNA

Téng s6 15ul

Tron dédu dung dich va ly tim ching

Dung pipette man ldy 15.0p clia dung dich da pha bé vao dng nghiém c6 chifa 10ul
DNA

Trén déu dng nghiém
U nhiét d6 37°C trong 4 gic. Thudng thi dé qua dém
Thém 5yl dung dich nhudm. Chuyén méu vao giéng va cho chay dién di

10. Phéan tich miu da dugc chay trén gel
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Phin cit DNA phuc vu cho STS

Khi sit dung STS marker thudng thi cac primer xuét hién don hinh (moiomorphism). Do
d6 muén cé dang da hinh chiing ta cdn phai phan cdt ching biing mét s6 loai enzyme dic
biét .

Phurong phap thuc hign

1. Enzyme 1a chat d& min cam véi nhiét d6, do d6 phai luén ludn gid enzyme trong da
trong liic sif dung

2. Chuén bi ghi nhan cdc éng nghiém cho tiing mdu DNA
3. Chuyén 10pl méu DNA (1pg/ pul hodc 10pg) vao ong nghiém da ghi nhan
4. Pha dung dich véi thanh phan nhu sau

2
Thanh phin Néng d¢ stock ul/ méu
Nudc cat , 7,9
TE 10X 2,0
Enzyme 100/l 0,1
Tong s 10ul

5. Tron déu dung dich va ly tam chuing
" 6. Ding pipette man lay 15.0ul ctia dung dich da pha bé vao dng nghiém c6 chiia 10pl DNA
" 7. Tron déu 6ng nghiém

8. U nhiét d¢ 37°C trong 2 gi¢”. Thudng thi dé qua dém

9. Thém 5pul dung dich nhuém. Chuyén méu vao giéng va cho chay,dién di

10. Phan tich mau da dugc chay trén gel

Sau d4y la moét sé thi du vé DNA phan cit va DNA chua phén cit
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Thi du 1: DNA chua phan cdt 1 alen
A B

Hinh 7.1: DNA ti cac giong hia khang rdy duoc phin cat voi Pva II
A: Chua phan cit, B : Sau khi phan cat

Thi du 2: DNA phan cét vdi 3 alen

A B

Hinh 7.2:2DNA i cac giéng lua khang rdy dugc phan cat voi Hinfl
A: Chua phan cat, B : Sau khi phan cdt
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8. THANH PHAN GEL, VA CHAY DIEN Di

8.1. M& diu

Tuy theo kich thudc I6n nho cta acid nucleic ma ta ding gel dé tich trong dién di.
Néu khéi higng phén tit trung binh, ding polyacrylamide gel, néu phéan tit to dung
polyacrylamide va agarose phéi hgp .

Néu kich thutdc phan it rét Ién thi ding agarose
8.2. Polyacrylamide gel
Polyacrylamide hinh thanh t& polymer héa hgp chit vinyl cda acrylamide monomers

(CH, = CH-CO-NH,} gdn vao chudi cta polyacrylamide qua dudng chéo va lién két véi

N, N'- methylene bis-acrylamide (CH, = CH-CO-NH-CH,-NH-CO-CH = CH,).

Két qua lién két duong chéo ta c6 cau tric gel ctta polyacrylamide.
Chay gel
Thong thudng chay gel cho phan tich nucleic acid don gian hon 1a protein.

Sau day la cac dung dich dé chay polyacrylamide va agarose gel

Bang 8.1: Dung dich gel

Buffer Chu#n bi pha 10X stock cho 1 lit
TBE 108,0 g Tris base, 35,0 g boric acid, 93 g EDTA,
pH 8,2 : '
TAE _ 48,4 g Tris base, 11,4 ml Glacial acetic acid,

20,0 ml 0,5M EDTA, pH 7,6

TPE 108,0 g Tris base, 15,5 ml 85% phosphoric acid,
40,0 ml1 0,5M EDTA, pH 8,0
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Bing 8.2 :Muic t6i thiéu cho néng d¢ polyacrylamide khic nhau

Polyacrylamide Xép thit tyf SsDNA(n) XC BPB
(%) Ds DNA(bp)
35 100-1000 750-200 450 100
50 75-500 200-1000 ) 250 65
7,5 50-400 50-400 150 45
10,0 35-250 70 20
15,0 20-150 60 15
20,0 5-100 45 12
Bing 8.3 : Thanh phin phéi hgp vdi polycrylamide gel (100ml)
Néng 48 (%) | 3,5 5,0 7.5 10 15 20
Thanh phin
Acrylamide(g) 3,24 4,7 7.13 9,6 14,55 19,5
Bis(g) 0,26 0,3 0,37 | 0,4 0,45 0,5
TEMED{ml} 01 01 0,1 01 0,1 0,1
Dungdich pha stock | 10 10 10 10 10 10
10X (ml)
Nuidre 86,4 84,9 82,4 79,9 74,9 69,9
Ammonium 1,0 1,0 1,0 1,0 1,0 1,0
persulphate 10% (ml)

Phitong phdp chuén bi gel pol lyacrylamide

1.
2.

NG

Chuén bi s6 Iuigng gel chn, iy theo kich thude khay ding gel
Tinh todn sé lugng phan dng cdn theo bang 8.3

Hoa s6 lugng acrylamide va Bis (chi y mang gang tay vi hoa chat rat doc) vao trong

nudc buffer, thém TEMED
Ngay titc khic dung ammonium persulphate trén vao cho tét

Ngay tic khdc diung mot 6ng bom bom vao miéng khay nhanh, tranh bot khi

Dt lugt trén miéng khay

30 phuit sau, di chuyén lugt ra khoi miéng khay va chuan bi cho gel chay dién di
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Phuong phip ing dung mdu vio di¢n di

Cic loading buffer ¢6 thé ding cho dién di agarose va polyacrylamide

Bing 8.4: Loading buffer

Buffer - Néng d6

SBX 40% sucrose, 0,25% bromophenol blue, 0,25% xylene cynano

FBX _ 15% ficoil 400, 0,25% bromophenol blue, 0,25% xylene cynano

GBX 30% glycerol, 0,25% bromophenol blue, 0,25% xylene cynano

PAGE 0,3% bromophenol blue, 03% xylene, 10mM EDTA in 80%
Formamindecynano

Chui ¥ trude khi chuyén miu DNA vao giéng cua polyacrylamide gel, miu duge lam néng
100°C trong 5 phuit, ngay hic khdc bé vao d4 va loading trén gel.
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9. PHUONG PHAP DIEN DI NAM

9.1. Mé& diu

Agarose diing d¢ phan téch nucleic acid c6 kich thude 16n, thanh phén trung binh cda
hydroynamic radii c6 thé 1a 30nm va khéi xodn DNA véi trong lugng phén it 1a 10°, sif
dung mot Iiong 0,03% agarose. Tuy nhién ndng d6 c6 thé bién thién trong khoang 0,3-3,0%.
Chay dién di ciing tuy thu¢c vao gel.

Bing 9.1:Néng d6 Agarose

Agarose Kich thudc

(%) (kb)

0,3 1,0-70
05 0,7 -45
0.8 o 04-20
1,0 0,3-10
1,2 0,2-8
1,5 02-6
2,0 01-5

9.2. Phutong phap lam gel

~ Agarose gel dung dé chay dién di ndim

Agarose (%) tuy theo marker sif dung
TAE hoic TBE

Dun va nu gel tir 7-10 phiit, chd cho gel chin hoan toan, biing cach nhin vao gel, khong
duc, khong lon con

Pem ra dé may ldc cho nguoi 65°C

D6 vao gel

Cho gel ngudi, { 2 gio)

Chay dién di

Mot s hinh anh minh hoa (hinh 9.1, 9.2, 9.3)
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Soak in 0.5ug/ml sohution
of EtBr, 15 minutes

Gilass plale

Agarose gel, dried in an aven

l‘///
/ X-ray-senitive tilm
/ laki over the gel
/
\Expose for 12-100 hours,
davalop the film

Bands of DMA have
axposed the film

Autoradiograph

Hinh 9.2
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Hinh 9.3: Chay di¢n di

9.3. Chay dién di

DNA s& di tif cuc am sang duong, trong hugng phan tit DNA nao nhe sé di chuyén
xubng trudc, ndng di chuyén cham s& xudng sau, tao thanh day DNA o kich thudc phan t
khac nhau. Chiing ta goi do 1a hién tuong da hinh (polymoprphism)

Hoan thanh chay dién di trong 2 gid;, 1y ra va chup anh.
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Cac héa chit cin cho 1am gel va chay dién di
Agarose
50X TAE (Trizma base)+ acid glacial acetic
EDTA (Disodium ethylenedia minetera acetate)
Ethidium bromide
Dung cu
. Piendi

Néi hap vo trung (oven)

Can-

T thanh trang

Tu lanh

May do pH

Céc dung cy thuy tinh cin thiét.
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10. PHUONG PHAP LY TRICH RNA

10.1. Gidi thiéu

Ly trich RNA can phai thuc hién trong méi trdng vo tring, Vi cd biét bao RNase tu
do trong phong lab, do dé trudc khi ly trich cAn phai khit trung 180°C cac dung cu ly trich.
Mic 4o blouse, mang gang tay dé bao vé miu RNA tinh khiét khong 1an tap.

Noi dung quan trong trong qua trinh ly trich RNA la:
Phenol dé di chuyén protein la va tich céc nucleic acid.

Chloroform dé di chuyén cic RNA tit té bao déng gen va cubi cing la giai doan ly
trich thuc su.

mRNA c6 cong dung thiét 1ap thit vien cDNA.

10.2. Héa chit cin thiét
' 1.Cédn
2. Chloroform
3. Nito long
4. Isopropanol
5. NaCl
6. Tris pH 7,5
7. MgCl,
8.5DS
9. DEPC (Diethyl pynpcarbonate)
10. Sodium acetac
11. Uré '
. Chay dién di
12. Chuén bi 5X formaldehyde chay gel
13. 0,1 MOPS (pH =7.0)
-14. 40mM Sodium Acetate
15. 5mM EDTA
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Dung cu
Ly tam lanh
Céi
Pipepment
Gidy loc
Dién di va cac khay, Iugt
Céc dung cu can thiét cho thi nghiém

10.3. Phuong phap 1
1. Can 2 gla tuoi va dé vao nito léng

2. Nghién trong cbi cho bdt 14 mau xanh xuht hién, thém 20 ml phenol: chloroform:
isoamyl alcohol (50:50:1)

3. Bd méu vao tube 50ml lic 10 phuit

4. Ly tim vdi van téc 5000rpm trong 20 phiit va thu supernatant, thém chloroform :
isoamyl alcohol va lic trong 5 phuit

5. Ly tam vdi van toc 5000 rpm trong 20 phuit
" 6.. Thém chloroform lan thit hai

7. Thém moét lugng ttong diiong isopropanol va tron vai lan, O trong nhiét d¢ lanh trong
20 phut

8. Két tia dung dich va ly tim & van téc 500rpm trong 20 phiit 5 4°C

9. Pellet trong 5ml! TE va thém 200 ml cia 5M NaCl va 12,5 ml cén lanh, 1 trong da 20
phut

10. Hoatan clung dich trong tube, thém 0,25 thé tich 8M uré va trén, cong thém 0,25 thé t:lch
10M LiCl, U qua dém -20°C

11. Chon RNA dé ly tAm & nhiét d9 500rpm, trong vong 20 phtit, & 4°C. Bo supernatant, chi
14y pellet va hoa tan trong 2m! TE . Tén trif & diéu kién -70°C

10.4. Phniong phap 2
Ly trich RNA théng tin (mRNA}
1. Thu 2g 14 tuoi va nghién trong nito 1ong

2. Chuyén bét 14 vao éng tube 50 ml, thém ngay tic khac vao 15 ml lysis buffer
(200mM NaCl, 200 mM Tris pH 7,5, 1,5mM MgCl, va 2% SDS) va u trong nhiét do
45°C trong 60 phut.
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3. Mau dugc ly tim & 4000rpm trong 5 phrit

4. NaCl duge thém vao (0,5M thém 950p1 cita 5M NaCl stock). Tron va dao nhiéu lan.
Surpernatant (lysate) dugc bo 3-4 lin thong qua gidy loc dac biét, dé khong con
DNA.Té bao Oligo (dT) duigc thém vao lysate cho phép trong 2 phut

5. MAu dugc lic trong nhiét d6 trong phong (60 phut) va Iy tam van téc 3000 rpm
trong vong 5 phit. Cin thén di chuyén oligo (dT) resin va rifa.

Cich rida

1. Oligo (dT) ducc c6t vdi buffer (500mM NaCl, 10 mM Tris Cl pH 7,5 trong DEPC
(Diethyl pynpcarbonate), va ly tam ¢ van téc 3000 rpm trong 5 phut.

2. Rda nhidu lan vdi 10ml binding buffer

3. Sau khi rifa 1y 10ml salt buffer (250mM NaCl, 10mM Tris Cl pH 7,5) trong nghi¢m
thyc rita DEPC

4. Ly tam va lap lai ba lan

Hca tan

1. Dé RNase trong tube va thém 20 ul elution buffer (10mM Tris Cl pH 7,5 trong
'DEPC)

2. Chon RNA théng qua ly tam 30 gidy. Giai doan nay thém 200 ul elution buffer thém
mot 1an.

3. RNA duoc két tda trong 0,15 vol ciia 2M sodium acetac va 2,5 vol ctta 100% cdn
4. MAu dugc phoi khé trong da (20 phut)

5. Ly tam 15 phiit vdi van tbc 15.000rpm trong 4°C

6

. Di chuyén cdn va con lai mRNA trong 20 pl elution butfer. Mau dv trif & diéu kién _
-70°C.
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10.5. Phugng phip ba
Ly trich RNA
5g 14 tuoi + Nito 1ong
Thém 25ml buffer
Chuyén sing tube

Thém 5ml 10% SDS + 2,5ml Na acetate + 25 ml (P=C+IAA)
Tron déu ¢

U trong phong 15 phuit

\/
Ly tam toc do 7500rpm trong 20 phuit
0,8vol cua Pronanal
RNA trong 1 gic

v
Ly tdm téc i@ 7500rpm trong 20 phuit
Pellet dugc hoa DEPC
6M LiCl,, 4°C qua dém
Ly tam téc $(‘) 7500rpm trong 20 phuit
RNA ruia vai 2M LiCl, + vé&i 70% con
Hoa DEPC > RNA

Do chit hipng RNA
Chay dién di dé kiém tra chat Iugng RNA giéng nhu DNA

1. Chuén bi 5X formaldehyde dé chay gel
2. 0,1 MOPS (pt1=7,0)

3. 40mM Sodium Acetate

4. 5SmM EDTA
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Phuong phdp

1. Hoa 20,6 g cua 3- (N- Morpholino) propane sulfonic acid (MOPS) trong 800ml ctia
diethyl pryocarbonate (DEPC) v6i 50mM sodium Acetate, pH tdi 7,0 véi 2N NaOH

2. Thém 10 ml DEPC nghiém thitc 0,5 M EDTA (pH = 8,0).

3. Rifa dung dich qua tAm loc v6i 0,2 micron Millipre filter va dém trong phong

4. Chudn bi agarose gel .

5. Nau gel dé nguodi 60°C thém vao 5X formaldehyde va chay, sau dé cho 1X
formaldehyde véi ndng do 1X va 2,2X theo thit tit (1 phan cua stock 12,3 M
formaldehyde hoa 3,5 phan agarose trong nudc vdi ti 1¢ 1:1 cua 5X formaldehyde)

6. Chudn bi miu dé trén :

Thanh phan gém
4,5ul RNA
2,011 5X formaldehyde buffer
3,5 ul formaldehyde ’
10,0pl formamide
7. U mau trong 15 phiit & 65°C, d4t miu ngay tiéc khic vao d4
8. Ly tAm trong 2 sec’
9, Trude khi loading miu vao gel chii y dung trong liong RNA duge biét nhir 185,28 S

rRNA hoic 95 b globin mRNA cta tho. Kich.thude 6333, 2366, 710nts. DNA marker
(x/ Hind III) chudn bi dé kiém tra lai

* Chu y tbe 46 ciia DNA va RNA di chuyén khéac nhau thong qua agarose gel ¢6 chda
formaldehyde, RNA di chuyén nhanh hon.

11. Két qua hinh RNA dugrc tich agarose gel (hinh 10.1)

M+ S mmebL CaCh
;
.+ NaCLe 05 mamelL CalY,

T WS + 5 mumolt el
- 5 ol L CaCL

~all

Ve MS S el Calk
" Ms

\j el + % mmoblL Cah

—a
15 i

Hinh 10.1: RNA
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10.6. Ung dung
- Dung mRNA dé t6éng hop cDNA

Mudn thiét 1ap ngan hang cDNA cn phai c¢6 lugng mRNA, Annamalai (1995) da
thiét ké hai ngan hang gen cDNA tit cay cai dau (Brassica oleracea var. capitata)

- Dung RNA phuc vu cho sao chép trong RT-PCR va nhan ban vé tinh cho san
pham PCR ]

Nguoi ta ting dung cich sao chép trén dé tich cic subclone ctta mia duong
(Quintana, 1999}, Bdp (Worrell va ctv 1991), Lia (Valdez 1996).

Tai liéu tham khao
Anmnamalai Padmana ban. 1995. Development of PCR based marker for heat tolerance and
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Quintatana Maribel. 1999, Sucrose phosphate Synthase Gene Expression in Sugarcane.Final
resport, JICAS vol : 8:197-221

Padmana ban

Valdez- Alarcon, ].J Ferrando, M. Salerno, G. Jimenez- moraila, B and Herrera FEstrella,

L .1996. characterization of rice sucrose phosphate synthase encoding gene. Gene 170
(20, 2, 217-222)

Worrell, A, C. Bruneau, ].M. Sommerfelt, K. Boersing, M and Voelker, T.A. 1991. Expression

of maize sucrose phosphate synthase in tomato alters leaf partinitioning. The plant cell 3 :
. 1121-1130
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11. PHUONG PHAP CHUAN BI GEL
TRONG DIEN DI TACH RNA

11.1. MG dau

Ngudi ta ding agarose gel dé tach chudi don DNA, bao gom ca RNA, nhung phai phan
biét hai phuong phap:

(1) Alkaline agarose dé tach DNA,
(2) Glyoxal agarose dé tach RNA va ké ca DNA.

11.2. Phuong phip
Dién di Akaline agarose gel

1. Chudn bj agarose gel véi dung dich sau : 50mM NaCl, ImM EDTA
(pH = 8)
2. Khi dat gel dé chay cin ngam trong dung dich : 30mM NaOH, 1mM EDTA

3. Cén dé tao sy két tia, lay 10ul buffer (50mM NaOH, 1mM EDTA, 3% Ficoll
n 400, 0,025% bromocresol green, 0,025% xylene cvanole).

4. Chay gel binh thuéng, dung DNA c6 danh dau dé phat hién dudi tia pUV,
Néu DNA khoéng dugc danh dau, nguoi ta phai ngam gel trong 1M TrisHCl
pH = 7,6, 1,5M NaCl trong 45 phiit va sau d6 nhudém vdi ethidium bromide
Dién di Glyoxal agarose gel
1. Khition vdi6M 40% glyoxal va trén déu

2. Lay 19ug DNA hoic RNA dit trong 8ul ctia 1 M glyoxal, 50% dimethyl
sulphaoxide 10mM sodium phosphate pH 7,0, dun 50°C trong 1 phuit

3. Lam lanh mau thém vao 2ul loading buffer : LD = 10mM sodium phosphate
pH =7, 50% glycerol, 0,4% bromophenol blue

4. Load trén agarose gel va dyng trong 10mM Sodium phosphate pH 7,0

5. Chyp hinh trén UV, chd ¥ nhuém ethidium bromide 10 phut trudgc khi chup.
Bang hinh s& thé hién trén gel.
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12. DANH GIA CHAT LUONG RNA

12.1. Gidi thiéu

bénh gia chit lugng RNA ciing giéng nhu dénh gid chit lugng DNA. Pidu quan
trong la phai chu y RNA tinh khiét phuc vu cho nghién ciu, néu RNA b tap bang hinh sé
khong tét. Néu chat lugng RNA dat gia tri hon 100ng la tét, chay trén mini agarose con goi
Ia minigel trong diéu kién khéng c6 RNase. Bing xuét hién gn miu giéng dugc xem

nht tap.

12.2. Dung cu va héa chit

Minigel
0,1M NaOH

TBE (A 10X stock chua 55g Tris base, 55g acid boric, 40m! 0,5M EDTA, nudc 1 lit)

Loading buffer (0% bromophenol blue, 60% glycerol)
20% SDS

1mg/ pl ethinium bromide

Agarose

12.3. Phuong phap

1.

ISA- RS S

&

Cédc khay va lugt ditge nhuing trong 0,1 M NaOH (dé hdy diét RNA hosc RNase),
rifa hai 1an véi nudc cat.

Chudn bi 0,8% agarose, niu va dé ngudi vai nhiét déd 65°C
D6 nhe t¥ tif ra khay, chi ¥ tranh bot khi
Khi gel ciing, di chuyén lugt va khung chin ra khoi gel

Hoa méu RNA (1 - 2ug) trong 7ul nudc, thém vao 1ul 20% SDS va 1t trong 2 phuit &
nhiét d6 75°C hoa RNA,

Thém 3l loading buffer. Trén méau
Chay dién di vdi 50V

- Sau khi hoan thanh gel nhuém véi ethidium bromide vao buffer 1pg/1. Nhuém

trong 10 phuit

. Chup anh, va danh gia
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10 pg 149
stem leaf
{RNA {RNA

Hinh12.1: RNA trén agarose gel
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13. KY THUAT LY TRICH PROTEIN

13.1. Gidi thiéu
Protein ¢6 cdu triic Ion, bao gdbm amino acid néi vdi nhau bdi cau ndi peptide.

Enzyme la protein va chiing Ja mdt protein ddc biét trong céu truc. Protein ¢6 thé c6 mét
ho#ic nhiéu chudi polypeptide, véi cdu triic so clp (primary), cau triic thii cap (secondary),
c4u tric tam cap (tertiary) va cu tric td cip (quaternary). Marker phan i c6 thé chia ra
hai nhém : DNA marker va protein marker, trong nhém protein ¢6 thé chia ra protein
marker, isozymes, protein dy tr@. Tuy nhién sé marker tif protein con nhiéu han ché. Trong
phuong phap nay chiing téi gi6i thiéu k§ thuat ly trich protein véi phuong phap duec cai
tién tif nhiéu phuong phap khac nhau.
13.2. Vit liéu

Nito long

Tris HClH

EDTA (Disodium ethylenediaminetetra acetate)

DTT (dithiothreitol)

PMSF (Phenylmethyl Sulfonyl fluoride)

Glycerol

MgCl,

KCl

SDS

Poly aromide

Bromophenol blue

2- mercaptoethanol

Sucrose

Cbi
13.3. Phviong phap ly trich protein
Phuong phdp 1
Mot gram méu duge nghién trong céi, loc va gidy loc

Pua vao dung dich nhu sau (100mM / L Tris HCL, 4 M / LEDTA, 0,5M/L DTTvalM /L
PMSF).
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MAiu duoc chuyén sang dng tube 15ml va ly tam véi van téc la 500rpm & 40°C trong
15 phut.

Bo pellets va supernatant dugc chuyén sang 50 ml tube cong thém 40 ml acetone
Ly tam dé loai bé EDTA, lipid va dudong saccharid vv.

Ly tdm miu vdi van tde 5000 rpm & 4°C trong 5 phuit. Loai bé acetone, thém vao 40ml
acetone,

'Chu ¥ thém ( NH,), SO, dé cho két tia
Loai bo acetone va 13p lai ba 1an nhu trén dé 14y pellet
Ly tam mau vdi van tde 5000 rpm & 4°C trong 10 phit.
B acetone vao va tron déu
Pellet difgic chuyén vao 1,5ml aliqudt va ly tdm ¢ 16.000 rpm 4¢ 4°C trong 20 phuit.
Loai b6 acetone, gi pellet trong ti 4m 37°C trong 5 phut dé phoi kho pellet

. Bay gio protein sdn sang cho nghién cttu

. Phuong phip 2
- Mau duige nghién trong dung dich nito long

Dé miu vao dung dich buffer (0,2M Tris HCl pH 8,0, chtfa 30mM MgCl,, 100mM KCl,
1 mM DTT, ImM PMSF) va 19% glycerol dé trong 1 gic

Mau dugc votex rat ky
Ly tam vdi téc d6 20.000 rpm trong 20 phuit
Loc qua mét gidy loc va cho két tua bang (NH,), SO, & 65% tdi 100%,

Protein-chuan bj dwa vao buffer (50mM tris HCl pH 8,0 ¢6 chita ImM EDTA - Na, vdi 0,2%
2- mercaptoethanol) trong 36 gid va phoi kho bing lyophilization va hoa tan trong 1ml
buffer.

Chay dién di

Loading buffer bao gém (50mM Tris HCI, pH 8,0, 2% SDS, 5% 2-mercaptoethethanol, 40 %
sucrose, Bromophenol blue)

Thém vao mau protein. Trén déu, trude khi load phai dun s6i trong 5 phuit
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L7 M+ DS mmokl CaCl
MS & § menabL. CaCl,
NaCl + ol CaCt

+ NaChe 0.5 mmolL, Cal,

|

MS
s

Hink 13.1 : Cdc bing protein

_13.4. Ung dung protein trong nghién ciu

Protein dugc nghién citu dé danh gia chat lugng cdy trdng nhu gao, dau, bdp v.v. Ngoai ra
.::ém danh gia tinh chiu man khac nhau théng qua phén tich protein (Fan shuguo, 1999)

Tai liéu tham khio

Fan Shuguo 1999. Protein analysis of salt tolerant suspension cultures of rice by
supplemental calcium. Final repoted, JIRCAS, vol 8: 107-144.
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14. PHUONG PHAP PHAN TiCH RAPD

14.1. Khai niém vé RAPD marker

“RAPD” viét tdt tit chit random amplified polymorphic DNA (RAPD). RAPD /i doan
ngédn DNA sequence, do sut 6ng hop mot cich ngdu nhién, gitip phan tich genome thong
qua Ky thuit phan tich di truyén phan tif Ii PCR. Nhidu RAPD marker c6 thé chuyén d4i
thanh STS marker : thi dy nhw F18F-R, BC19F-R, KO 05 F-R marker v.v.. '

Ky thuat DNA marker trén cg s& vi trf diigc danh ddu c6 tinh chat ma di truyén, ky
thuat nay gia ting thém sé marker trong qua trinh xay dyng ban dé lién két gen, do kha
ndng nhan dang da hinh cao. Cung cip cho mét vai ban dé duga trén RAPD nhus - Ray ndu,
gen ltia uu thé lai v.v.. RAPD thanh cong trong khi téch dufoc gidng lia nude va hia can.

Ky thuat nay don gian nhanh, cAn mét lgng nho DNA. Nucleotides va san phdm
duegc khuyéch dai cia RAPD.

RAPD ¢6 hai nhuge diém: (1) né cAn ¢6 d liéu ma di truyén thich hop déi véi ting
locus, (2) khong 6n dinh. Tinh chit quan trong ctia van dé thit hai - tin suat da hinh thap -
thay d6i & méi locus va & méi cap lai cu thé.

‘. 14.2. Phuong phap tién hanh

Céc budc tién hanh nhu sau:
1. Cae thanh phén dung dich ding thuémg dit trong tit lanh -20°C hodc -80°C

2. Ghinhan c4n than trén éng nghiém 0,5u! hoic trén micro tap (mét loai dic biét dung dé
chay mau PCR)

Chuyén 10,0pl ctia mau DNA vio éng nghiém
4. Chuén bi pha dung dich

Thanh phén Pha néng dé Phin iing cho pl/mau
néng 49
Nudc cat 59
PCR buffer 10X iX 2.0
dNTP 4mM 200pM 1,0
Primer 5uM 250nM 1,0
Taq polymerase 5U/ul 0,5U 0,1
10.01
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5. Tron déu va ly tam .

6. Dung pipette lay 10,0ul cho méi phan ting trong éng nghiém c6 chifa sin DNA
7. Ly mot giot dau (mineral oil) pht: trén dung dich.

8. Ly tam.

9. b4t éng nghiém vao may PCR, déng nip may va khéi Hanh cho méy hoat dong
10. Chu trinh hoat dong cla may nhu sau:

Chuong | Kiéu Giai doan 1 Giai doan 2 Giai doan 3 Sé
trinh chu ky
Nhiét (Thoigian; Nhiét |[Thoigian| Nhiet Thoi
do 46 _ do gian
1 94°C | 5 phuit

2 Chuky ) 94°C | 30giay | 3540°C| 30giay | 72°C | 1phit | 35

3 - 72°C | 5phit

4 4°C

11. LAy mau ra khdi méy, khi hoan thanh chu ky
12. Dyt trid nhiét d6 4°C
13. Phén tich mdu trén agarose gel

14.3. Do dém va sdp xép sé liéu
S6 liéu tif phan tt RAPD marker sau khi hoan thanh sé dugc do dém nhu sau
56 liéu do dém dé phuc vy cho xay dung ban dé gen
A 1 B4 me la 1, vdi alen 13 codominant
Di hgp tit

B6 me 13 2, vdi alen 1a codominant

Khéng c6 b6 me 1, 1a dominant

H 2
B 3
C 4 Khoéng ¢6 b me 2, 13 dominant
D 5
0

Khong ¢ sé ligu
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Irong quan thé Cho phép do dém

| 2 Tat ca déu do dém
BC,F, Trong truong hop nay A hodc H ¢ day A la cha me.
DH/RIL Chi ¢6 A hodc B. Khong 6 di hgp tur

Mot s6 két qua thi nghiém nhu sau :

1. Thi du : M6t truong hop ta c6 RAPD tif phan ting PCR ma khong qua phan cat DNA.
Con goi la don hinh (monomorphism).

Pa hinh (Hinh 14.1)

Chu y hinh anh ctiia RAPD thuong rat nhiéu bang.

- - .‘ _,‘ "

-— . -

-8

Hinh 14.1. RAPD A -11

Hinh 14.2: RAPD voi marker AC- 14, duot danh gia trén lua mua Viét Nam
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14.4. Cac dung cu va héa chat dung phin tich RAPD

Cic hda chit cin thiét cho phin tich RAPD

1. 1M Trisbase
2. 1IMKCI
3. Tag polymerase
4,  Mineral oil
5. {dNTPs
6. Primer
7. Agarose
8. Tthidium bromide
9. Methylene blue
10. 1DN Aladder
11: Bromphenol blue
12. Xylene cyanole FF
. 13. Glycerol
Dung cy
: Pipeman
. May PCR
May ly tdm
May dién di
Oven

T lanh - 20°C. 40°C v.v..

Can

May thanh trung

14.5. Ung dung

Do d& thuic hién va ré tién, nén trong nhiing nam mdi hinh thanh marker phéan t, cdc
nha nghién cifu ding nhiéu k§ thuat RADP trong nghién ctfu da dang di truyén
(Buu. 1999). Ngoai ra con ding cho nghién ciu xdy dung ban dé gen. Ban do gen

~ TGMS duigc xay dung trén cd s& RAPD (Lang 1998).

Bui Chi Buu, and Nguyen Thi Lang,. 1999. Using molecular marker in study of rice

Tai liéu tham khao

genetic diversity. Omon rice (7) 17-25.

Nguyen Thi Lang, K Subudhi, 5.5 Virmani, N, Huang, and D.Brar. 1998 Development
of PCR-Based Markers for thermosensive genetic male sterility tms-3 in rice.

Rice genetic Newslette: Vol 7:102-103.
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15. PHUONG PHAP PHAN TiCH STS

15.1. Khéi niém

Sy chon loc nh marker {MAS] ¢6 thé 1am ting hiéu qua lai tao giéng hia déi voi nhiing
tinh trang rat khé phan lap kiéu hinh. Mic da phuong phdp nay da xay dung dugc ban dé
gan nhu kha du véi DNA marker, nhung viéc ting dung ctia nhiing nha chon giéng van phal
bi 1¢ thudc vao chi phi rét ddt cita cong nghé gen.

15.1.1. Khdi niém vé STS marker:

“STS" viét tit tit chit sequence-tagged sites. Khdi niém STS do Olson va ctv (1989) dé
xuat. Khai niém vé STS marker dugc xem xét dau tién trén genome cua nguot. 575 Ja doan
ngdn-DNA sequence, gitip phén tich genome théng qua ky thuat phén tich di truyén phén
tif I PCR. STS cung cAp mét ngén ngtt chung trong DNA marker trong méi tuong quan véi
ban dé vat Iy cua genome. Nhiéu DNA marker c6 thé chuyén d6i thanh STS marker : thi du

nhu RFLP marker, RAPD marker v.v.. Hon 750 tif RFLP marker dugc chuyén ddi tit STS.

Ky thuat DNA marker trén cos& vi tri dutge danh diu cé tinh chat ma di truyén.

Trong khi danh gia hiéu qua PCR trén linh vyc nghién cifu genome con ngudi, ho ghi
“nhan nhiing chudi ma DNA dang copy don ctta mot vi trf da biét rdi trén ban dé, c6 thé
* duge xem nhu mét marker, dé lap ban dé di truyén va ban db vat Iy cic gen quan trong
trong cac nhiém thé.

"Thay vi bao quan, duy tri vat liéu sinh hoc, cic nha khoa hoc bao quan céc thong tin
c6 tinh chat dién tif (electronic information), vi né d& nhan ra, sip xép theo thit tf, va lan
truyén. Nhiing marker duigc Iuu trif c6 tinh chét dién tif nay da dugce goi 1a STSs. Ung dung
STS dé phat trién cdc ban dd vat Iy tif nhiing ban dd di truyén, dang dige tién hanh trong
nhiéu chuong trinh nghién ctty, ké ca cay lia (Inoue va ctv. 1994).

15.1.2. §TS-based PCR va ky thuit marker phin hi:

Mot STS 1a mét doan ngdn cia chudi ma di truyén, duge im thdy béi PCR (Saiki va
ctv. 1985). M&i STS duige ghi nhan trén ban 49, tai mét vi tri chuyén biét nao d6 nhut 13 mot
- ranh gi6i (landmark) trong genome. Do viy nguoi ta con dung thuit ngd@ “standard
landmarkers” dé chi STS marker. K§ thuat PCR ¢6 vé thich hgp hon ky thuat DNA blotting
trong chon loc giéng nho marker (MAS). N6 yéu cAu DNA c6 s6 lugng va chit ligng thip
hon DNA blotting. Do d6 né c6 thé chiu dugc nguyén tic trich DNA ma van tranh dugc
hién tifong méu Ién. N6 con ¢é tinh ty ddng hoa rat cao, khong phai st dyng phéng xa, hay
yéu cau cdc h¢ théng tim kiém cé tinh chéat héa sinh phiic tap (Zheng va ctv. 1995). STS-
based PCR ¢6 uu diém la mét bo phén gian don, c6 tinh sinh san nhanh trén gel : agarose
hodc polyacrylamide. B¢ phan nay dé nhan thdy va dé dién giai, trong hdu hét cdc trudng
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hop né la codominant. Nhiing marker nhu vay cho phép thé di hop ¢6 thé dyoc phan biét
v6i hai thé déng hop.

STS-based PCR ¢6 hai nhugc diém: (1) né can ¢6 dit liéu ma di truyén thich hop déi
vdi tiing locus, (2) né khong <6 tinh chat polymorphic nhu nhiing DNA marker khac, thi dy
nhu microsatellites (Wu va Tanksley, 1993). Tinh chat quan trong ctia van dé thi hai - tAn
sudt da hinh thap - thay ddi & méi locus va & méi cip lai cu thé.

Viéc sang tao ra STS 1a tién dé cho phép chung ta chuyén déi ban dé di truyén thanh
- ban d6 vat Iy . Inoue va ctv. (1994) da tim ra cac bo PCR primer, méi primer chiing 2C base,
dé do tim cac sequence ctia RFLP landmarker, chiia diyng céac clone ctia genome cay lua.
Cac marker nay phan bé khip 12 nhiém thé, va duge thé hién nhu copy dang don trong
phan tich Southern. Vi nhiing PCR protocol duge ci tién hién nay, ngudi ta da tao ra duige
63 standard STS landmarker. 63 STS trén co s0 RFLP landmarker nay phén bé trong
genome cdy lia 4.3 x 10° bp, véi khoang cach trung binh ctia mé6i STS 1a 6.5 x 10° bp.

Nguéi ta c6 thé tao ra STS bang cach chay sequence cac clones, sau dé mapping
chung. Qui dinh nay 6 tinh bét budc déi vdi microsatellites, tiép theo d6 la nhiing markers
khdc dugc sit dung dé chuyén ddi ra STS, nhit cDNA, gen duige tao thanh clone, va cac san
pham PCR duge tao thanh clone. S6 lugng lon ctia ETS (expressed tagged sites) ciia cDNA
. cay lda cing c6 thé tao ra STS. Chudi ma co tén goi la single-pass automated sequence cung

chp thong tin (350-450 bases) chi tit mot doan cuébi cita mbi clone. Diéu nay dap ing day da
thong tin cho ETS dugc sit dung dé xay dung ban do vat 1y, hodc dé nghién ctfu tinh chat
tiiong ty trong ngudn dif liéu, nhing PCR amplicon nay lay tit ETS, thwong rdt ngin dé
phat hién polymorphism ciia bé me, theo qui trinh ALP (amplicon length polymorphism)
hay PCR-based RFLP (Ghareyazie va ctv. 1995). Tuy nhién ngudi ta c6 thé kham pha
. polymorphism giita nhiing amplicon ngdn nhu vy thong qua qui trinh dién di dic biét
{Fukuoka va ctv. 1994).

15.2. Phuong phap tién hanh
Cac bitde tién hanh nhi sau:
1. Céc thanh phan dung dich ding thitong dat trong ti lanh -20°C hoic -80°C

2. Ghinhan cdn than trén ng nghiém 0,5ul hodic trén micro tap (mét loai dic biét dung dé
chay mau PCR)

[

Chuyén 10,0 ul ctta mau DNA vao éng nghiém
4. Chudn bi pha dung dich
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Thanh phin Pha néng dé Phan ng pl/miu
cho néng 46

Nudrc cht 4.9
PCR buffer 10X 1X 2,0
dNTP 4mM 200pM 1,0
Primer Forward 5uM 250nM 1,0
Primer reverse SpM 250nM 1,0
Taq polymerase 5U/ul 0,5U 0,1

10,0

5. Tron déu va ly tAm

6. Ding pipette lay 10,0pl cho mbi phan ting trong éng nghiém c6 chifa sin DNA

7. LAy mét giot dau (mineral oil) phi trén dung dich

8. Ly tim

9. Pit éng nghiém vao may PCR, déng ndp mdy va khdi hanh cho mdy hoat dong

10. Chu trinh hoat déng ciia miy nhu sau:

Chuong | Kiéu Giai doan 1 Giai doan 2 Giai doan 3 5o
" trinh chu ky
o Nhiét |Thigian| Nhist |Thoigian| Nhiét [Théigian
do 46 do
1 94°C | 5 phit |
2 Chuky | 94°C | 30giay | 55°C | 30gidy | 72°C | 1 phuit 30
3 72°C | 5 phut
4 4°C

11. LAy méu ra khoi may, khi hoan thanh chu ki
12. Dy tri nhiét d6 4°C
13. Phén tich mau trén agarose gel

15.3. Do dém va sdp xép sé liéu
S6 lidu tit phan tit STS marker sau khi hoan thanh sé duge do dém nh sau
S lieu do dém dé phuc vu cho xay dyng ban dé gen

A 1

: o 0O 7 L
S W o WM

Bé me 1a 1, vdi alen 1a codominant

Di hgp i

Bé& me 1a 2, vdi alen 1a codominant

Khéng c6 bd me 2, 1a dominant

Khéng cé bé me 1, 1a dominant

Khong c6 sé liéu
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Trong quan thé Cho phép do dém

F, Tat ca déu do dém '
BC,F, Trong truong hgp nay A hodc H & day A 1a cha me
DH/RIL Chi ¢6 A hoidc B. Khéong ¢6 di hap it

Mot s6 két qua thi nghiém nhut sau
1. Thi du : Mot trudng hop ta ¢6 STS tif phan ting PCR ma khong qua phan cit DNA ( hinh
15.1). Con got la don hinh (monomorphism)

" F1 P2 S1 S2 53 54 S5
_ - _ _ _ _ _ Marker

Hinh 15.1: STS Marker phén tti AC3. Genomic DN ti 15 gidng Iia ;

LIR32364TGMS; 2:IR68; 3:IR24,; 4:IR36; 5.IR64; 6:IR72; 7:IR8: 8:RGSO5(; 9-Bahilla8; 10:RGS06-4
11:IR65598-112-2; 12:IR65600-42-5-2; 13:IR65600-96-1-2-2I; 14:5pr3:15:Spr4.

2. Béi véi STS t¥ phan tng PCR ma khong qua phan cdt DNA nhumg dang da hinh
polymorphism. (hinh 15.2) '

Hinh 15.2: §TS marker phan hi FISF-FISMR va FISMF-FISRM theo thu ty.
Phén tich DNA i hai giong IR32364tgms vd IR68 : 1.3: IR32364tgns; 2,4:IR68
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3. D4i vdi STS i phan ung PCR qua s¢ phan cdt DNA bing enzyme. (hinh 15.3)

Hinh 15.3: STS marker phintu RGI40L /L va RGIHOL/ B duoic phin c.it voi enzme Pvull
trén 10 gidng hia Ul thé lai:
1:IR24, 2:IR46, 3: IR36, 4. IR58025, 5:IR62829, 6: IR10750-82-2-2-3-R.
7: Z8R1, 8:Z5R2, 9: Z8A , 10: Z8R3.

+

4. Mot s6 truomg hop sy phéan cit cda enyme véi nhidu alen (hinh 15.4)

e ke e — —

[y

R

Hinh 15.4: 575 marker phin td RG556 phéan cdt vdi Dral trén nhidu giong lia dia phuong.
’ Co 4-5 alen.

15.4. Ung dung STS marker

Bién thién di truyén gitta hai giéng lia c6 thé duge phén tich nhd khéc bigt vé do dai
‘ctia doan DNA dic biét nao d6 thong qua ky thuat PCR, véi cling mét cip primer. Vi sén
phﬂm cua PCR dugc goi la amplicon, cho nén bién thién nhu vay duge goi la amplicon
length polymorphism (ALP). Khi khéng c6 ALP nao dugc phat hién bdi mét ciip primer
gida hai gibng, nguoi ta 4p dung ky thuat PCR-based RFLP (viét tit la PBR), v6i mot
restriction enzyme nao dd, cho thém vao dé tiéu héa amplicon nay. Viéc xac dinh enzyme
nay can lam vdi hang loat xét nghiém, cho dén khi nio tim dugc polymorphism xay ra trén
dién di.
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Bidngl: STS dudc lién Két véi cic gen khang bénh dao &n va bac 14, ray nau,

550

Liia du thé lai
Marker Gen CHR gTS primer ALP/ Tac gia
lien két  no. 5 3 enzyme
trong
PBR
‘RGB4  Pi-2 3] CTGCAGTGCAATGTACGGCCAGG Haelll  Hittalmani et al.
CTGCAGTGCAATGTACGGCCAGG 1995
AGACGCGGAAGGGTGGTTCCCGG Chunwongse et
A al. 1993
pTAS Xa-21 11 AGCGCGGTGTAATCGAAAGATGAA ALP
Bennett va Ning
TAGCTGCTGCCGTGTGC Huang
AATATTTCAGTGTGCATCTC Dral
CAGCTGTTCAGTCGTTIG ' Lu va ctv
. RGS556 xa-5 5 CAGCTGTTCATACAAGAAAT
, P265. ALP
Pi-12(t)
12 _
TTC CCG GGT TCC ACT AGG AT
F18F GGGG ATTGGGTTGGGCCCTT
Tgms-3 GAG CTC ACA GCA ATC TGC AT ALP Lang et al 1998
F18R TAG TGT CTG TCA CTG GAG GC
6
RG532 GTA CAT AGT AGC ACC TGC TC Aju! and Lang et al 2000
" FL RF-3 TCC CTAGTT TGT GCTACTCC Rsal
RG532
RL 1
Lang et al 2000
RG140 GCA GTG GCA GAT GGG ATC G T EcoRl
FL RF-3 GCT CCG AAA TCC CAA GCG AT
RG140 '
RL
Lang et al 1999
RG457 Hinfl
FL
RG457
RL 12
BPH
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Trudc d6 cap primer (F va R) dugc thiét ké sau khi chay sequence RFLP marker can
thiét. Viéc thiét ké nay tity thudc vao kinh nghiém va ky ning cua ngudt lam viée trong
phong thi nghiém. '

C4 hai ALP va PBR déu duge xem nhu la PCR-based marker

Thi du trong bang 1 cho thiy cdc STS primer dugc ding dé tim xem gen khéang ¢6
chiia trong bd me va con lai. -

Ngoai phat hién da hinh, STS con giip xay dung ban dé di truyén, trong qua trinh
fine mapping, tim vi tri gen gan nhét. Ban d6 fine mapping trén gen khang bénh dao on
- {Lang 2001), hinh 15.5

Ree  Dist hlcer
Rex Dist Marke(N Frac. oM I Name
Frac. M 14 N
" H— ) G0
H—m e “
[2r1%) 204 —
130.7%) 475 — (3 G0
(234%) N5 —
H—qp G0
H— 5 LPoN
(283%) 417 Hea the T
(37%) 38 _:::ilﬂ] hi2
(46%) 48 —— (Z}  RGAd
H— (1 picl
(36% 313 —f [ ‘LPaltt
f1o® 10 7Y @ ‘;:;254
(310%) 21 :3{ g 2463 139 —
{14.4%) 170 —
H— 8 CRGITZ ¢
H— (4 FRa&Iz?
(24.1%) 29 —
[296%) 445 —
H—1 a2
H— 7 esi2
{263%) 374 —
(17.0%) 2028 —
H-m  mao T &=
"
N75%) 217 ——
H—® rz1
(1} (2)

Hinh 15.5: Bin dé fine mapping trén hai quan thé (1) OM 1308[T6 tp (2) Soc nau/OM997
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15.5. Héa chit va dung cu phan tich
Cdc hda chit cin thiét cho phin tich STS
1. 1M Tris base

2. 1M K
3. Tag polymerase
4. Mineral oil
5. dNTPs
6. DPrimer
7. Agarose
8. Ethidium bromide
9. Methylene blue
10. 1DN Aladder
11. Bromphenol blue
12. Xylene cyanole FF
13. Glycerol
14. Enzyme
Dung cu
Pipeman
May PCR
May ly tam
May dién di

Néi hap vé trung (oven)
Tu lanh -20°C. 40°C v.v..
Can

May thanh trung

May do pH |
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16. PHUONG PHAP PHAN TICH SSR

16.1. Khai niém _

Microsatellite 1a chudi ma di truyén 1ap lai rat don gian, thudng xay ra mét cdch ngiu
nhién trong hau hét genomic trén thuc vat. SSR duge viét tit tir chit “simple sequence
repeat”. Chiéu dai thuong 1-100 bp. Do dé SSR ¢6 thé khuyéch dai trong éng nghiém bing
phuong phap PCR véi phat trién cia primer theo mién cita hai bén chudi ky tif 1ap lai trén
mot locus. Ky thuét ung dung SSR ré tién hon ky thudt RFLP. Do d6 hién nay céc nha
nghién citu tiép tyc dung SSR thiét ké ban dé gen trong di truyén, chon loc gidng bing SSR,
da dang héa vé cac vat liéu di truyén.

Phan ung PCR cho SSR

Gibng nhu phiong phap RAPD, mot phan ting PCR cho SSR bao gém céac thanh phan
sau:

1. Mot durjﬁ_ghgh £o1i la buffer, chita Tris-HCI, K1 va MgCl,

Bén debxynucleotide {(dNTPs)
Hai oligonucleotide primers

DNA
Mot DNA polymerase

o N

Thé tich can cho médt PCR ctta SSR c6 thé 1a 15-50ul 1a did. DNA ¢6 thé ly trich ti
nhié¢u phuong phap khac nhau. Tuy nhién trudc khi ding DNA, didu quan trong la phai
kiém tra néng d¢é DNA vé sé lugng ciing nhu chét ligng. Nong d6 dang cho SSR ti¥ 30-
25ng/ ul. Néu ndéng 46 qua cao phai pha loang trude khi sit dung.

PCR dung cho mét phin ung:

Thanh phin Pha Thé tich Néng do Ghi chu
dung dich sau cung
HO 12.5
PCR buffer 10X 2 1X
dNTP ImM 2 100uM
Primer forward 5uM 4 0,25uM
Primer reverse SuM 5 0,25uM
Taq polymerase Sunit/pl 0.5 2,5 unit/20pl
DNA 25ng/ ul 1 25ng/ pl Tiy theo néng
d6 DNA
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16.2. Phuiong phip tién hanh
Céc bude tién hanh nhy sau:
1. Céc thanh phan dung dich dung thudng dit trong td Janh -20°C hoic -80°C

2. Ghinhan cdn than trén dng nghiém 6,5ml hodc trén micro tap (mot loai dac biét ding dé
chay mau PCR)

NS v e W

dich)

8. Ly tAm
9. Pt 6ng nghiém vao may PCR, ddy ndp mdy va khdi hanh cho may hoat dong

Chuyén 10,0 pl cia miu DNA vao éng nghiém
Chuén bi pha dung dich

Tron déu va ly tam

10. Chu trinh hoat déng cua mdy nhut sau:

Dang pipette 1ay 10,0u1 cho méi phan ting trong dng nghiém c6 chifa san DNA

LAy mot giot dau (mineral oil) phd trén dung dich (dau nay lam tranh bée hoi dung

+| Chuong | gz, Giai doan 1 Giai doan 2 Giaidoan3 | S0chu
trinh i ky
Nhietde| M |Nhistdo] Tl |Nhietds| Thot
gian gian glan
1 94°C | Sphuit
2 Chuky | 94°C 1phuit 55°C 1 phut 72°C 2 phut 35
3 72°C | 5 phit
4 4°C

11. Liy mau ra khdi may, khi hoan thanh chu ki
12. Dy tri@ & nhiét d6 4°C

13. Phan tich miu trén agarose gel hodc acrylamide gel

Phan tich méu trén gel: Co hai phuong phip

A. Agarose

Gibng nhit cac phucng phap phan tich RAPD, STS. Agarose duioc niu cho tan, voi nong dé
" 3%. Tay theo thé tich ctia khung dién di ma tinh toan s higng agarose cho phit hop.

B. Acrylamide gel

Chay gel acrylamide gel
Chudn bi kinh dé chay gel
1. Ruda kinh that sach qua niidc véi gidy mém hodc bot bién, dat kinh iing dé mau kho.

2. Doi véi kinh dai : mang bao tay dé rtta. Rifa 3 1an véi cdn 95% va diing gidy kimwipes.

Trén 1% cén, 5ul acid glacial acetic, 3ul bind silane,
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3. Ding pipet man lay 1ml dung dich bind silane dat nhe trén kinh, chii ¥ phai pha déu
dung dich nay trén kinh.

L4y gidy kimwipe lau sach

Sau 5-10 phiit phoi kho va riia cdn 95%. Lap lai giai doan nay 2-3 lan

D41 véi kinh ngin

Thay bao tay trudc khi rifa )

Dung pipetman, 14y 1ml sigma code dat pha trén toan tAm kinh,

Sau 5-10 phuit ding con 95% rifa tiép vai kimwipes

o N o e

Chuan bi khung kinh
Dit kinh ngén trén ban
Liy hai day dat hai dau.

Chuén bi 46 gel

1. Chudn bi 5% acrylamine gel trong 100ml trude khi do gel

2. Them 50pul TEMED va 600 ul 10% ASP (ammonium persulfaate}

3. Nhe nhang dia gel vao khung bing cach dung ong bom. Chu ¥ tranh bot khi
Sau khi dua gel vao khung, dit luot vao. Ké dén dung gidy plastic phu cac dau gel.
Tranh lam kho gel.

4. Sau hai gi¢ chung ta c6 thé loading

Chay Acrylamide gel
Dung dich trong bé

1. D6 500ml 1XTBE vao phong trén
2. Tiép tuc 46 500m] TXTBE vao phong dudi
3. Néi dién va cho chay. Khoi dong ban Adu 2500V, 150 mA va 90 W. Giai doan nay chay
nong khoang 30phit.
Chuin bi loéding
1. 10u] loading thém vao mdi probe (8 thd tich tu phan tng PCR)
2. Dat phan ting nay vao may thermocycler (5 phuit) o nhiét do 94°C
3. Dat mu vao da ngay tc khdc sau khi denature
4. T4t dién va chuén bi loading
5. Ghinhan can than
6. Rifa cac giéng can than
7. Loading : 10 pl mau dua vao giéng
8. Khdi dong may trd lai voi 2500 volt ;120 va 70 W. Sau khi loading mau diu tién khoang
30 phuit. Tiép tuc loading miu thit hai va trén mét gel co thé loading 4 set
9. Khi gel dat hoan toan. Thai gian cd thé thay d6i tuy theo loading cham hay nhanh. TAt
dién va di chuyén gel ra ngoai. Chii y md budng trén va dé buffer vao mot chai nhua dé
danh'cho gel dot sau.
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10. Di chuyén gel ra khéi tdm kinh
11. M& éc. Mot tay nang kinh ngén. Ngoén tay trd nang i tit tim kinh dai va tich khoéi tim

kinh ngén.

12. Gel ndm va dinh chat trén tAm kinh dai

Ria phim

1. Gelndm va dinh chit trén tdm kinh dai .

2. Piatkinh va gel vao bé 6 chita 10% acid acetic (dung dich nay goi la dung dich cé dinh
(thoi gian 20-25 phuit). Dung dich nay giif lai dé dung trong giai doan 7

3. Rda nudc (hai lan trong 2 phuit)

4. Nhuém dung dich bac (30 phiit) cho lan nhuém thit nhat. Néu nhudém lan thi hai 45
phiit va nhuém lan ba 60 phiit. Do dé dung dich nay c6 thé gii va dung nhiéu lan

5. Rua gel (vt nhanh 20 giay) '

6. Rifa phim : Giai doan nay nhanh hay mau tily theo phan iing

7. Pua sang dung dich cé dinh phim

8. Rufa nudc: chd ¥ rda nhanh déo 10 1an ldy ra

9. Phoi kho: dung trén gia dé cho gel mau kho, chii y ghi nhan cdn than

10. Dém bing, trén dén va scan trén may

Po dém va sip xép sd liéu:
Sé liéu tir phéan tif SSR marker sau khi hoan thanh sé& dugc do dém nhu sau

S6 ligu do dém dé phuc vu cho xay dung ban db gen

g 0w T

A 1 B6 me 1a 1, vdi alen la codominant

2 Dihop it

3 B& me 1a 2, vdi alen 1a codominant

4 Khéng cé bd me 2, 1a dominant

. 5 Khéng co bé me 1, 1a dominant
- 0 Khoéng c6 sé ligu
Trong quan thé Cho phép do dém
F, TAt cA déu do dém
BC,F, | Trong trudng hop nay A hodc H & day A la cha me.
" DH/RIL Chi 6 A hoic B. Khong c6 di hop t

Pém bing va danh gii két qua
Thi dy 1 : Pay la bang hinh chay ctia microsatellite. Vi ndng d6 3% agarose. Trén hinh
polymorphism rat ré nét.
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Hinh 16.1. Band hinh microsa tellite duror danh gid trén gel agarose voi hai marker
er 1-23 : genomic DNA ctia :

A:RMI180. BRM340. M ; 1kb.mark

3- Khazar. 4: Gayabyeo; 5. limibyeo; 6 CR203. 7- OM997. 8: PSB RC25
TE2; 12:Binam; 13: Domsian; 14: Yuqui-Gu; 15: OMC594.; 1 &6:0M1706;
g- X22: 20: X22; 21: C71; 22: C70:23:403 B:RM340
arose khong tim thé da hinh.

g khoang cach rdt ngin, can

1: Cisanggarung; 2 Cisedane;
9: Pusa:10: Te Tep 11: TBI54E-

17-OM1723; 18: X21; 1
uong hop bing hinh chay trén ag
hinh polymorphism nhun

I3

Thi du 2: Dbi véi mot sd tr
Chn phai ding acrylamide gel. Biang
phaichay trén acrylamide eel.

,‘ e e YA S g U g S LD G e A - =

Hinh 16.2: Dung RM2¥2 phan tich trén dién di vd chay bdng agarose.

{ gy T RS D S

gel RM282 phén tich 124 gidng hia tif cdc niroc !
pé, My, Iran, Malai, Thar Lan, Philipine, Bangiadsh,
Peru, Madagascar, Suriname,

Hinh 16.3: Bang hinh chay trén acrylamide
Nhat, Trung Qudc, Vit Nam, Trung Quéc, An
Mién Di¢n, Sirlanka, Afcdp, Indonesia, Nepal, Tatwarn, Phap,
Hungari, Portugal Guinea-Bissa, Guinea, Pakistaan Bangladesh
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Dung cu can cho chay dién di diing: kich c& rét nhiéu loai. Pay la gidi thiéu dién di kich c&
I6n nhat va dung cho phan tich quan thé.

Hinh 16.4: Pién di diing, dua gel vao hai khung kinh cua dién di
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Hinh 16.5: Pién di da hoan toan va chudn bi cho cho loading
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Hinh 16.6: Sau khi hoan thanh gel phoi khé. Chudn bj dém bang

16.3. Ung dung phuong phap SSR

Microsatellite dugc sit dung rat nhiéu trong phan tich genome, do tinh da hinh phon
phu, tiét kiém thai gian so vdi cac phuong phap khdc, nén ban dé di truyén duge st dun
thanh cong

- Phan nhom di truyén hia mua dia phuong (Lang va ctv 2002) (hinh 16.7)
- Xay dung ban d6 gen ray nau (Lang va ctv 2002), (hinh 16.8)
- Xay dung ban d6 gen khang mén trén lia (Lang va ctv 2001) (hinh 16.9)
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Hinh 16.7: phin nhom di truyén lia mua diung microsatellite :

1: Nép Tau Huong, 2: Nang Thom, 3: Thom Som, 4 Nang Thom, 5:Nhen, 6: Hai Bong, 7: Nép Sdp,
& Ca Pon, 9: Nép Mdng Chim, 10: Ba Thigt, 11: Nép Ci R6, 12: Nam Lya 8, 13: Nép Dai Loan,
14: Nép Than, 15: Thing Con, 16: Tréng B Cau, 17: Nhen, 18: Nép mua som, 19: Nép huyét Rong,
20: Nép ma, 21: Nép Luin, 22: Trdng Tép, 23 Tép Hinh, 24: Trdng Phiéu, 25: Trdng Tron,

26: Liin Cén, 27+ Néing Gao, 28: Nép B6 Cu, 29: Nép Phu, 30: Thén nong Lun, 31: Mong chim O,
322: Pudi trdu, 33: Trot Cho, 34: Nép Ba Tép, 35: Nép do, 36: Lem Bui, 37: Nang Loan déc,

38: Lun Kién Giang
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DataFila:LAng 3 Datg File: MA P2 THT

Map Scaleis 10.0 cMperom Map Scaleis 10.0 cMper cm
Haldsne Mapping Function Kosambi Mepping Function
Segment Break Dist »=999.9.cM Segment Braak Dist y=999.9 cM

Seqment Break Frac >= 30.0% Segment Break Fra »=50.0 %
Log-Likelihood : -727.54 Log-Likéihood ; <1 4é

lterations ; 6 L
Longest Seg o 93.574 'terstions : 3
Laop Tolershce : 0.010 Longest Seg o 43.512
inner Tolerance: 0,010 Loop Tolerance :0.010
Feo Dist Marker Ihner Tolerance: 0.010
Froac.  ¢M ld hame Rec Dist Marker
. ‘ Frag. oM Id  Name
(108] *RMROAA A
29)  *RMZ20
27%) 37 —[[ |
(27%) T (26)  *RMe17
(19.9%) 254 — {74%) 75 —
(19] *OSR2
(74%) 75 —
" 14} *OSR3
(54 57— Y MO (37%) 37 — EZB} o
(05%) 05 — (110) *RMZ0AB [56%) 56 —
(§14) *RM47 (13) *RMB0G
(13.4%) 156 —— {93%) 94 —
(02%) 02 (119 “BMRTT (7] °Rw02
(48%) S0 -e*“_-_\[n?] *Bph (9.3%) 94 —
{52%) 55 —|].™(116) *Rme60 (19%) 15 ——(15) *RMI15
(5.1%) 53 — ] > (111) *RMI9 Lr\ (30) *5
T (112 RM7 ,
(22.7%) 303 —
{113] *0SR20

Hink 16.8 : Bin d di truyén duoc xdy dung t Hinh 16.9: Ding SSR marker xdy dung bin do
SSR marker trén nhiém sdc thé 12, xdc dinh gen  di trayén gen chéng chju mdn trén nhidm sdc thé
khdng rdy ndu 8 1, quén thé lai BC, F, td' IR 64/ OM 1706

Tai liéu tham khao

Nguyén Thi Lang, Z.K.Li, Bui Chi Buu, 2001.Microsatellite marker linked to salt tolerance
in rice, Omon rice 9: 9-21.

Nguyén Thi Lang va Bui chi Biu, 2002 Uhg dung marker cho chon gidng gen khang ray
nau va bénh, tap chi nong nghigp va phat trién néng thon. (6) 485-187
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17. GIOI THIEU KY THUAT RFLP

17.1. M& diu

Ky thuat RFLP (restriction fragment length polymorphism) la ky thuat co ban trong
cong nghé tai té hop DNA. )

Théng tin di truyén nim trong thiic vat bac cao nh¢ vao hé théng DNA sequencing,
hay ma di truyén, dinh vi trén nhiém sdc thé. Cay duigc sao ban nhd sy tf tai ban DNA véi
thn s6 rat chinh xac, tuy c6 nhiéu co ché lam thay d6i DNA. Két qua thay ddi nay do hién
tugng dao doan, thém doan hoic chuyén doan.

D¢ phan tich genome DNA nguoi ta ding ky thuat RFLP va thuc hién ban dd lien két
gen

Phan cit
vai enzyme

4
—

- )2

-

AT
Phin td DNA

Genomic dugc phan cit
DNA l
-1 Phan ti DNA
_ ; di chuyén trén tim gel
— 3
— =5

Hinh 171
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17.2. Dung cu va héa chit

Pdnh diu phin it DNA

LS
DTM 100puM
Hepes M
OL 90 units/ ml
Dy tri@ -20°C
- 100uM DTM
Bao gém
DATP 100mM
DTTP 100mM
DGTP 100mM
™ 19,940ul
- TM:
. Thanh phan bao gém
Tris-HCl M
MgCl, 1M
2 Mercapto ETOH 1M
Nutde cat
1M 2 mercapto ETOH

Trén 79,8 ul 2 mercapto ETOH véi 917,2 ul nudce cat
1M Hepes, pH 6,6
Hoa tan 4,8 g hepes trong 20 ml midc ct, pH = 6,6
OL, 90 don'vi/ml
Hoa tan 500 units primer trong 5600 ul TE buffer {pH 8,0)
Klenow enzyme, 2 units/pl
" Al pha 32 -dCTP, pH 8.0

17.3. Phuiong phap

. A. Ky thujit Lai Southern ding probe co P* dinh diu

Cach thuc hién
1. Ly trich DNA (xem lai phan ly trich DNA)
2. Phan ttt thim do (probe) c6 danh déu bing déng vi phong xa P*
Chuan bi 150ng DNA trong 30 pl (tube), thém vao Ing lambda Hird 11

Tach DNA théng qua dun s6i 100°C trong water bath cho 10 phuit, ldy ra va git trong
dd -
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Thém 15 ul cia dung dich label, 2 don vi enzyme Klenow va 3ul (30uCi) ciia déng vi
phong xa P* - ACTP. Trén déu dung dich.

U dung dich nay trong phong, diéu chinh nhiét dé 1a 37°C trong 2.gi(‘f.

Hoa tan dung dich trong 450 pl véi TE buffer va thém vao 45 pl dun g dich 2N NaOH dé
tich DNA. Dét dung dich trong phong véi nhiét do trong phong trong 15 phuit

B.Lai DNA :

Dun DNA tinh tring cd héi (sssDNA, 10mg/ml) & nhiét dé 100°C trong water bath
trong 15 phiit. B4t mau ngay vao da.

Chudn bj lam néng dung dich lai & nhiét dé 65°C va thém vaoe 10ul sssDNA /ml dung
dich

Dé dung dich vao trong hop lai va dit mot mang loc (membrane DNA} nhiing vao hop
lai. Chu y chi cdn mét hiong nhd buffer du dé mang loc DNA tham, Chd y tranh bot
khi, lay nip day hop lai va dua mdy ldc day kinh trong 3 gio.

Liy mang loc DNA ra khéi hop lai, them ,probe c6 danh dau vao buffer, lic va dao
mang loc cho déu. DNA cho phép lai trong 5 gi&r hodic qua dém & nhiét do 65°C. Chu y
buffer ¢6 chifa probe c6 thé Iuu trii trong éng nghiém 50 ml & nhiét d6 -20°C dé sy dung
tiép tuc trong lan lai sau.

Rita mang loc véi cac dung dich A, B va C dun néng o 65°C, riia trong 15 - 30 phut, chu
y rifa phai d4t trén may lac dé rita cho déu.

C. Chup hinh biic xa

Do hoat djng ctta DNA btic xa trén mang loc.

Sé lugng DNA cua mang loc bén trong X-ray film cassette duige thé hién.

Chy ¥ khi m& cassette phai vao trong phong tdi.

M0 cassette trong phong tdi va ldp dit X-ray film trifc tiép v6i bé mat ¢é chida DNA trén
mang loc.

Tén trid cassettes & didu kién nhiét do -80°C.
Rita phim
17.4. Ung dung
17.4.1. Lip bin dé di truyén trén ciy hia nho marker phin tif

Mc. Couch va ctv (1988) thiét lap ban dé di truyén nho marker phan t (RFLP) trén
cay lia bao gom 135 loci. Ban d6 phu trén 12 nhiém sic thé vdi téng cong 1.389cM trén
genome cay hia t& cdp lai IR34583 (indica) va Bulu Dalam (Javanica).
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Tiép theo ba nim sau, ban d6 thi hai tii quan thé IRAT117 (Japenica) va Apura
(indica) dugce cong bd (Mc Couch 1991, Tanksley va ctv 1991). Saito va ctv (1991) thiét lap
moét ban d6 khac dia trén cdp lai Kasalath (indica) va Fl134 (Japonica) véi 347 RFLP
markers, phi trén 12 nhiém sic thé vdi tdng cong 1.836 cM véi 347 loci.

Causse va ctv (1994) thiét lap mot ban dé khac dung RFLP markers dé xay ding ban
d6 di truyén tif quén thé lai nguoc (Backcross) gitta O:sativa (indica) va O..Jongistaminata,
Bao gdm nhiing markers 1t genome cay lia (RG va RZ), lia mi (CDO) va lia mach (BCD).
Vi 600 markers phu trén 12 nhiém sic thé, Kurata va ctv (1994) dang quén thé F, cia
Nipponbare(Japonica) va Kasalath (indica) lap ban dé di truyeén gen. Ban dé dugc ph trén
12 nhiém sic thé vdi tong cong chidu dai 1.575cM. Vi tri thiét lap ban dé trén tam dong
cting digc thiét lap vdi 170 RFLP markers (Singh va ctv.,1996).

17.4.1.1. Lip bin dé gen cho bénh dao 6n

Nhiéu gen trdi lién quan véi tinh khang bénh dao 6n da dugc chiing minh, cling
nhir xay dyng ban dé gen cho tinh khing bénh nay duoc thiét lap. Trén co s& dung RFLP
markers tif dong déng gen Yu va ctv (1991) da thiét lap hai gen bénh dao on  Pi-2(#) trén
nhidm sdc thé s6 6 va Pi-#(t) trén nhiém sic thé s6 12 .Hai ndm sau (Zhu va ctv 1993) danh
dau ban dé gen cua bénh dao 6n vdi gen Pr-zh ding RAPD markers va phat hién véi gen
nay nam trén nhiém sic thé sé 8. Sau d6 (Wang va ctv 1994) da thiét lap ban dd vdi hai gen
Pi-5trén nhiém sic thé sé 4 va P/-7trén nhiém sic thé s6 11.

Naweed va ctv (1995) da phéi hop hai phuong phap RFLP va RADP dé thiét lap ban
dd va danh d4u gen P-70tlt ngudn Tongel (giéng lia ctia Nam Triéu Tién) vdi hai markers
RRF6 (3.8+1.2cM) va RRH18(2.9+0.9cM). Hai markers nay lién két vdi gen Pi-10 trén nhiém
sdc thé s6 5. Mdi day D.H Chen (1999) dung STS va AFLP markers dé thiét lap ban dé lién
két gen Pi-44(t) dinh vi trén nhiém sic thé s6 11, hai markers AF348 va AF349 lién két gen
Pi-44(t) véi khoang cach di truyén 3.3+1.5¢M va 11.043.5 cM, theo thit ty.

17.4.1.2. Lip bin dé cho gen khing bénh bac 14

Gen khang bénh bac 14 ¢6 19 gene 6 lién quan vdi gen khang bénh Xanthomonas
" oryzae pv.oryzae da ddgc cdng bd (Ogawa, 1987, Kinoshita, 1991). Gen khang bénh bac 14
xa-5khang véi noi 1, 2, 3, 4, 5 (Yoshimura va ctv 1984). Mc Couch va ctv (1991) thiét lap
ban dd gen xa-5lién két v6i marker RG556, RG207 va RZ390.Mc Couch (1996) da tim ra hai
microsatellite lién két vdi xa-5 1a RM122 ¢ khoang cach di fruyén 2.1cM, va RM 13 ¢6
khoang cach di truyén 17.9cM. Ning Huang va ctv da thanh cong ding marker RG556 dé
phat hi¢n gen khang di truyén bénh bac 14 xa-5.

Déi véi gen xa-13, Zhang va ctv (1996) dung RFLP va RAPD dé thiét 1ap ban do trén
gen ndy va xac dinh ba marker RZ28, CDO 116 va RG136. Marker RG136 c6 khoang cach di
truyén 3.8cM duoc 4p dung trong chién lugc MAS.
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Gen xa-21: Day la gen troi dugc tim thdy ti Oryza Jongistaminata (Khush va ctv
1990) dinh vi trén nhiém sic thé 11. Ronald va ctv (1992) thiét lap ban dd nay voi RFLP va
ghi nhan hai marker RG103va RAPD 248 ctng v6i RAPD 818 lién két v&i xa-27 rat chat. Cay
chuyén gen xa-21 da dugc trdng tai IRRI dé thi nghiém.

17.4.1.3. Lip bin d6 gen khing riy niu

Déi vdi riy nau, viéc diing marker dé 1ap ban dd gen rt phuic tap va khé khan . Tuy
nhién nam 1994, nhom khoa hoe gia nguigi Nhat da thiét lap ban d6 gen rav nau nho RFLP
marker va xac dinh gen nay trén nhiém sic thé 12. Lang va ctv (1999) tiép tuc phat trién gen
nay va dung ky thuat STS marker dé dinh vi gen khéng riy nau vai khoang cach di truvén
1.7 cM trén quan thé hia hoang Oryza australiensis

17.4.14. Lip bin d6 gen khdng siu duc thin

Ban do di truyén cia gen khang sau dyc than duge nhém khoa hoc gia Trung Quéc
thifc hién nhd RFLP marker va xdc dinh gen nay dinh vi trén nhidm s#c thé 4. (Tan va ctv
1993) lién két vdi khoang cach di truyén 4c.M trén quan thé ciia hia lai ciia Trung Quéc.

17.4.2. Marker phin ti trong di truyén va chon giéng lia

Hi¢n tai ¢6 hon 2.300 DNA markers phan tit do Truémg Dai hoc Cornell ctia My va
hon 600 markers tit Nhat trong chuong trinh Rice Genome cung cdp. Day la co hoi tét dé
-phat trién da dang sinh hoc di truyén trong phan nhém cic giéng lia. Nhiing markers
phan tif nay dugc xem nhut la céng cu quan trong trong chon gidng lia nhé markers phan
tir (marker -assisted selection) ddi vdi cac tinh trang quan trong. Dia trén ban dé6 DNA
marker, ngudi ta ¢é nhiéu huwdéng mdéi dé phat trién cdc clone clia gen va ban d6 vat ly trén
co' so phéi hop nhidu phitong phap khéc da duge chon loc (Mc Couch va Tanksley, 1991).

~17.4.3. Phat trién RFLP marker

. RFLP dau tién dugc kham pha nhd Tanksley va ctv. (1989), tit d6 phuong phap nay
duige phé bién réng rai trong phan tich genome. Mot sé ghi nhin t¢ phuong phap RFLP
nhtif sau :

- RFLP duge st dung trong chon giéng c6 vu diém hon dua trén hinh thai hoc
(morphological) va isozymes (Tanksley va ctv,1989, Kochert,1989).

- RFLP marker cho thay tryc tiép DNA trén man anh, thé hién tinh chit codominant,
Diéu nay ¢6 wu diém gitip chiing ta d& nhan dang cay di hop tif va déng hop ti.

- Bién déng cdc allen trong RFLP marker cao hon dung cac phuong phap khac.

- RFLP marker ¢6 thé diige stt dung v6i mau ly trich DNA & bt cf giai doan nao.

- Phutong phdp thit nghiém RFLP khong bi anh huéng béi méi truong déi véi kidu
gen.

77



Nh& fu diém cia RFLP céc nha chon giéng réat thich ap dung dé phan tich DNA,
RNA. Céc nha khoa hoc ¢6 thé danh dAu gen va lap ban dd phéan tf céc tinh trang s6 lugng
va chat hiong. Ban d6 vat ly dugc thanh lap trén ngudi va cay con ciing dya trén phuong
phap nay, vi dd chinh xéc cao cida né.

Phuong phép nay dua trén co s& ky thuat phan tich Southern hybridization, déi héi
s lugng DNA phai nhiéu va chét higng DNA phai cao.

Hinh 17.2: Band hinh théng qua RFLFP
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18. PHUONG PHAP PHAN TiCH ISOZYME

18.1. M& diu

Phén Ién dimg protein marker trong chon giéng 1a isozyme. Ung dung ky thuat
isozyme con duge goi la phan tf nhan nhiéu béng hinh (Marker va Mol 1959). Dién di co
thé 1a tinh bot (starch gel electrophoresis) viét tit (SGE), Polyacrylamid gel electrophoresis
(PAGE), agarose gel, va Cellulose acetate membranes. Phé bién nhét 1a SGE va PAGE. C6
rat nhiéu phuong phap, tuy nhién chiing tai gidi thiéu phuong phap don gian nhét thudng
ap duyng tai IRRL
18.2. Dung cu va hoa chat

Tris citrate

Sodium borate

Tris HC]
Cdc dung dich nhudm tuy theo cac enzyme (¢ ban kem theo)

.18.3. Phuong phap

N 18.3.1. Ly trich mdu Iinon, hodc hat nAy mam 4 ngay, sé cho luong protein cao hon.
Mau 1a duge nghién trong cbi Bio v4i dda thuy tinh va dung dich buffer.

18.3.2. Diing gidy Whatman, c6 kich thudc theo mong muén dé nhe tay va ngim
dung dich trich. Céc 14 nay dugc su dung trong gel.
18.3.3. Chudn bj gel

Dung dich &ém goi (buffer) : c6 ba dung dich : Dung dich nhuém, dung dich niu gel
va dung dich chay dién di. Tuy theo enzyme ma gel c0 ham lttong tinh bot khac nhau.

Thi du nghién citu cho lua :

Mai gel c6 hé théng dung dich 1 va dung dich TI. Bat 50% glycerol trong méi binh
mold. 77g tinh bét dit vao binh 1000ml va 27,5ml buffer I thém vao 522,5ml nude cht.

Dung dich II : 58g tinh bt va 45 ml buffer II thém 450ml nuoc cat. Cac dung dich trén
'phéi duge dun néng va dit vao khay. Chu y tranh bt khi. :
18.3.4. Loading
M&i gel mold diing plastid film cho m&i ddu. Ding dao ct gbc gel theo dudng thing.
Nhé 1% bromphenol blue vao gidy filter (gidy nay da thAm dung dich'ly trich)

Chén céc tAm filter theo doc dudng gel bi cit theo thif tu, chii y tranh chong cdc tim
gidy 1én nhau. Chd ¥ tritdc khi thyc hién nhd danh du tit tréi téi phai cua gel.
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18.3.5. Pién df .

Néi hai cifc + va -, va cho chay vdi 50mA trong 4 git. Chu ¥ nén dé dién di trong
phong mat4°C

18.3.6. Nhuém

Sau khi chAm dut chay dién di, mang gel ra nhuém trong dung dich nhu¢ém

Rifa gel trong acid acetic dé loai bd mau )

18.3.7. Phoi khé gel
Gel ¢6 thé chyp hinh sau khi nhuém, lay gify plastic bao gel lai
Hinh minh hea cho chay isozme (hinh 18.1), C4c kiéu allel trong isozyme (hinh 18.2)

Hinh 18.1: Bdng hinh isozyme
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Diagramatic represeniation of zymograms of 19 enzyme species.
1) Assay system—I: Starch, gel=tris, histidine, eloctrode =tris, citrate {ref. 2,
8, 23), 11: Starch, gel=tris, citrate, clectrode =Nu borata (ref. 2, 8, 23}, [11: Agar
(ref. 11}, IV: Polyactylamide {ref. ).
2) Organ used—a: piumule, b: matured jeaf, c: emerging leal

d: germinating seed.
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18.4. Ung dung
Nhiéu két qua nghién citu thanh cong trong phén tich isozyme marker
- Trong phan nhém di truyén cay hia (Tao, 1998)

- Phat hién gen mdi trong cay hia gitta japonica va indica (Morishima.1990) va rat nhiéu tai
liéu khdc phan tich vé marker nay.

Syt lien két gen (Ishikawa.1990)
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19. KY THUAT AFLP

19.1. M& dau

Ky thuat AFLP viét tit tf Amplified fragment length polymorphism. Cé rit nhiéu
phueng phap khéc nhau, tuy nhién ching toi xin giéi thiéu phuong phap don gian nhat 1a :
Phéan tich AFLP theo Maheswaran (1996)

19.2. AFLP théng qua déng vi phong xa
Céc giai doan sau
C4t DNA cuia genome cay trong
DNA dugc phén cdt v&i enzyme Pstl va Msel.
Ly trich DNA (xem phén ly trich DNA)
Céc budce cho phan ing:

1. LAy 20 DNA va 20ul cia hai enzyme Pst1 va Mse 1 U trong nhiét 46 37°C trong
8 gio trong dung dich phan cit (10mM tric Hac, pH 7,5, 10 mM Mg Ac 2, 50 mM
Kac, 5 mM DDT va 0,005% BSA)

2. Néit DNA : 10l dung dich : 5p Mol Pst1, 50p Mol Msel, 1 pl cua 10 mM ATP,
1 unit T4 DNA va 2ul dung dich néi DNA. Dung dich dugc t nhiét 49 37°C trong
6 gio.
3. Chubdisequence ca hai enzyme duige tong hop nhi sau :
Pst Adapter :
5- CTCGTAGACTGCGTACATGCA-3
3'- CATCTGACGCATGT-5
Msel Adapter:
5- GACGATGAGTCCTGAG - ¥

3- TACTCAGGACTCAT -%

Khuyéch dai DNA
Tién khuyéch dai
Hai primer dé khuyéch dai DNA Ia Pst1 ye6l va Mse1 : Phan ting nhu sau :

25 cho 50 ngudi cua primer Pst1 va 50 ngudi cua Mse 1 primer, 5 ul cia 1 mM dNTPs,
2,5 ul ciia 10X PCR buffer (100 mM Tris- HCJ, pH 8,3, 500 mM KCL, 15 mM MgCl, ) 1 cua
7aq polymere va 2ul DNA.
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Chu ky khuyéch dai la 30 chu ky nhit sau:

Giai doan Nhiét 46 Thei gian Ghi chu
1 30 chu ky 94 30 giay
60 30 giay
72 1 phut
2 72 5 phut
Chon su khuyéch dai
Sy khuéch dai dugc si¥ dung hai primer cho AFLP, mot 1a Ps#1 va khac 1a Mse 1
M&i primer ¢6 chifa ba base cubi ddu mang 3.
Thi du
FPst 1(P1) :5 GACTGCGTACATGCAGCCA-3
Msel (M1):5/ GATGAGTCCTGAGTAACAC-3' |
Tach doan khuyéch dai
Label véi (P*} dCTP hoyc ( P*) ATP.
Phin iing PCR :

Tron 25 pl thanh phan gom 5ul DNA , 50 ngudi Pst 1, 50 Mse 1, 0,2 mM cho mdi
dATP, dGTP, dTTP, 4,75 ul ctta ImM dCTP, 0,25ul cda P32) dCTP, 1 unit 7ag DNA

polymerase va 2,5 ul cia 10x PCR buffer.

Giai doan Nhiét 46 Thoi gian Ghi chu
1 1 chu ky 94 30 giay
65 30 giay
72 1 phuit
2 10 chu ky 56 5 phuit
24 chu ky 56 30 giay
Chay dién di :

San pham PCR duge nhudém véi formamide, 10mM EDTA, 0,005% cho méi xylene

cyanol va bromophenol blue) nung 3 phiit véi nhiét d6 94°C, dé vao da ngay tiic khic.

Tron (2,5 pl) duge load vao gel polyacrylamide trong 2 gio.

Gel dugc chuyén sang 3mM gidy loc Whatman, phoi kho 2 gidy va duge phat trién X-

ray film trong 24 gio.
Dec dém bang hinh.
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19.3. Phuong phap AFLP khéng dung phongxa
Cdc kit nay duoc ban san tai cong ty
1. Phan cit DNA
DNA duige phéan cit vét enzyme : BcoRl va Msel,
2. Néi véi cic adapters
3. PCR thong qua hai giai doan
4. Tién khuyéch dai, primer ctia EcoR1+ A/ Msel+C

5. Chon khuyéch dai : mau duogc chudn bi va pha 20- 100 lan tit dung dich tién
khuyéch dai

6. Chuyén miu vao giéng trén polyacrylamide gel.
7. Cubi ciing nhuom bac (giéng nhu phuong phap SSR)
Qua hinh 19.1 ta thiy bang hinh ding ky thuat AFLP ¢é rat nhiéu bang

— oy B i
ottt I

it T o R Y el -
mEmpmATTROEYOOROAFOFP .
::;:Q:::Q::"-.‘Q:‘-'.‘Qﬂen: Lenf
wﬂnaqqamﬂﬂnaﬂnnﬂmﬂﬂ
EEE”EE-"EE””E"“E"EE Pigment
me~=mna=~m==~==n=nu "
T £ s s §F S 2 E=SET - - = = =
E P PEIPTIFIEF IR iaceine
A A OO g_ £ 3 Biziz i f & Accessions

- IR 20 B ST B
- e W

uuuuuu

Hinh 19.1: Bing cua AFLP

19.4. Ung dung

Ky thuat AFLP dugc nhiéu nha khoa hoc ap duyng: Phan nhém di truyén, ban dé gen,
cloning, ky thuat “finger printing” (in dau tay) '

+ Phan nhém di truyén gen khoai lang (Lit, 1999)
- AFLP-based cloning dugc thigc hién trén khoai lang (Liu, 1999)
- Téch dugc quan thé (Maheswaran, 1996)

- Ban dd thanh cong nhét nho AFLP la ban 46 gen QTL tim gen chéng chiu man
(Gregorio, 1997), gen vuon 16ng (Krishnapong, 1998} (hirth 19.2)
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20. KY THUAT SOUTHERN BLOTTING

20.1. M& diu

Ky thuat Southern blotting 1a ky thuat chuyén DNAD tiy agarose gel vao mot mang
loc {(nylon)

Phuong phap Southem blotting (Southern, 1975) da gép phén rat 16n cho viéc nang
cao phén tich genome trong céng nghé sinh hoc. Ky thuat Southern blotting 1a k¥ thuat
quan trong, la nén tang co ban cho viée gidi quyét cic vin dé con nghi ngd, khiém khuyét
vé clu triic gen. Ngudi ta c6 thé ding ky thuat Southern blotting dé ap dung trong hé¢
théng acid nucleic khong déng vi phong xa hoiic ¢6 ddng vi phong xa. ‘

Mot tieu biéu trong khi ding Southern blotting dé lai plamid - plamid, ngudi ta cit
DNA bang enzyme tuong ting rdi chay dién di. Mot plamid (tAm gel) dugc ly trich dé
chudn bi nhan ban vé tinh. Trong ky thuat RFLP, trudc khi lai ngudi ta cing phai thic hién
Southern blotting. Ngoai ra phan tich Southem con cho biét chinh xdc vi tif cta céc gen
trong cac ky thuat nhit SSR, STS, RAPD.

20.2. Héa chit
Agarose
Trizma base
Acid acetic glacial
NaOH
HCl
EDTA
Dung cy:
Bé dung
GiAy parafine
Gidy Whatman
May lac
20.3. Phiiong phap
20.3.1. Chay dién di trén gel

1. Sifa soan agarose gel tir 0,8-1% néng do agarose va chay vdi dung dich 1X TAE. Thé tich
tuy thude vao kich c& gel. Thi duy trong thi nghiém nay can 18x30cm? gel, cdn chudn bi
300ml agarose cho dung dich.
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2. Dyng dung dich agarose gel trong microwave khoang 5-10 phiit, sau do6 dé nguoéi nhiét
d6 50°C trude khi thém vao 5ul ETBr (10mg /ml)

3, Chudn bi parafilm va cdc gidy file
4. Loading DNA vao gel va chay dién di thai gian kéo dai véihiéu thé 40Volts
5. Sau khi chay dién di xong, chup hinh trén UV, dé phat hién DNA

20.3.2. Cich dinh gii DNA trén gel

1. Néu DNA trén gel xuat hién phéng va thé hién phan cit bang rat 16, DNA hoan toan
duoc phan cit

2. Néu DNA trén gel xudt hién khéng phéng va thé hién phan cit bang rat 16, DNA khong
hoan toan phan cit

3. Néu phan cit DNA trén hinh thiy rat lot. Chiing ta can ting s6 lugng DNA gap déi

20.3.3 Xit Iy gel
1. Sau khi gel chay dién di xong, lay no ra khoi may dién di va cho vao dung dich 0,25M
HCI, Ic ddu trong 10 phuit. Khinao d6i mau thi ngung.

2. Mang gel ra va nifa gel trong nudc cht, dé sang dung dich 0,4M NaOH trong thoi gian 20
phiit trén may lic

20.3.4. Phin tich Southern

- D6 day 0.4M NaOH vao bé, dat 1én hai tAm gidy Whatman

- Dat gel lén tAm gidy Whatman, chd y hic nay tranh bot khi

. Cit mot thm (hybond N+) giéng vdi kich thuoc clia gel, ding mot manh parafine dat
 chn cdc du gel (tranh DNA di chuyén ra ngoai)

- Cit mot tim Whatman dat trén tam gel
- Ding khoang nia gram gidy dét trén tAm Whatman
- DPat mot qua can ndng trén khoang 1 kilogram

- - Thai gian theo déi qua dém
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(a) Elecirophorese EcoRl-restricted R6-5 DNA
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Hinh 20.1: Cdc buoe cua kv thuii Southern Blotting

Tai liéu tham khao

Southern E.1975. Detection of specific sequencing among DNA fragment separated by gel
electrophoresis. ]. Mol. bio 98,503-517
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21. PHUONG PHAP NORTHERN BLOT

21.1. M& diu

Gidng nhu phifong phéap Southern blot , tuy nhién phitong phap Northern blot ding
dé xét nghiém RNA, con phuong phap Southern blot phuc vu xét nghiém DNA.

21.2. Dung cu
Agarose
Formaldehyde
May dién di
Ethidium bromide
58C
Calf thymus DNA

21.3. Phuong phap

1. Nau 1,2% agarose formaldehyde gel, dé nguoi va dé vao khung chifa gel. Tron 1,5%
. agarose 2,63g BRL agarose véi 1,75ml 10X helpers buffer, va nudc cat dé cudi cung thé
N tich 1a 145 ml, dé ngudi va dé vao formaldehyde gel.

2. Ruia cac dung cu can thiét bing ntidc cit va con 70%

3. Chué‘in bi RNA (36 lwong khodng 20ug) duge load trén gel, ngdm gel trong nuidc cat co
pha ethidium bromide trong 10 phut.

4. Cho gel vao dia thity tinh phing. Bén ngoai chung quanh duigc bao phu gidy parafine va
gidy Whatman

5:"[hém 20X SSC (3M NaCl, 0,3 M Na 3, citrate, pH 7) vao giay loc

6. Dt gel 1én gidy thAm, chu ¥ ghi nhan cdn than tranh nham lan

7. Cat gidy nitrocellulose bang kich thudc gel

8. Nhiing 16t tAm nitrocellulose va pht tim nay trén gel. Chit y tranh bot khi

9. Cit 3 - 5 manh gidy Whatman dit trén gy nitrocelluclose

10. Ly mot gram gidy tham dat trén gidy Whatman

11. LAy mot qua can 1 kg de lén gidy thAm

12. Qua trinh blot dugc qua dém

13. Sang hom sau, ldy gidy bo vao thing. Thu lai gidy nitrocellulose

14. Ria filter trong dung dich 2X SSC trong 10 phuit, nhd 1dc nhe

15. Bao gidy nhom tam filter va sdy & nhict d6 80°C trong ¢ gior

16. Mau filter ¢6 thé chudn bj cho lai
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29 PHUONG PHAP WESTERN BLOTTING

221, Md diu

Phuong phap Western blotting duoc ding trong viéc xét nghi¢ém protein. Bang
protein ti polyacrylamide gel dugc chuyén vao gidy loc.

Xét nghiém hoat dong gen Chitinase protein hogc Bt protein duigc ap dung tai nhiéu
phong thi nghiém chuyén nap gen cay lda. Cay chuyén gen dé thanh cong, déi vai gen
Chitinase ¢6 d6 1dn khoang 35 kD va gen BT protein khoang 65kD.

22.2. Phuong phap
22.2.1. BT profein

1. Chon mAu. Chon khoang 0,8 gram la tioi ti cay chuyén gen, cAt ra thanh nhiéu
manh.

2. Mét s6 lugng dung dich ly trich.
3. Nghién mu trong cbi, chuyén sang éng nghi¢m 1,5ml.

. 4. Ly tam hai lin (1in dau 10 phut, 1in thit hai 5 phit) sau mdi lan 1y supernatant
dua vao 6ng nghiém mdi.

22.2.2 Dinh gid protein

Chuén bi véi 50 phan dng

LAy pipet 2, 4, 6, 8 1 BSA vao trong giéng, tao 10 pl nudc cat

L4y pipet dung 2ul protein ly trich, bo vao giéng, them vao 10ul nudc cat
Theém 200ul phan tng cho tot,

-pay va u trong 30 phut

Doc gia tri hap thu trén mdy ¢ do dai séng 550nm

Chudn bj duéng chuin hap thu BSA

w N e W k@ N

Diing tiéu chuén dudng cong dé quyét dinh nong d6 protein
22.2.3. Chudn bi miu
1. LAy 50pg dung dich protein
2. Thém vao 6X dung dich vdi thé tich (40 tong 58, thém 5yl cia 6X buffer)

3. Lam néng trong 2 phiit, & water bath, chuyén sang hop dung da ngay lap tiic.
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22.2.4. Chuidn bi gel
1. Chuan bi gel va d6 ddy vao khung véi 1X SDS buffer
2. Load 30- 40 pl mau, chay gel : 20mA (trén), va 30aM (gel duoi)
3. Trong lic chay gel, chudn bi chuyén dung dich

4. Cht thm gidy Whatman vdi kich thuce 3MM, 7,0 x10cm va nitrocellulose NCM
{0,2um) la 6X9 cm

5. Sau khi chay, chuyén gel.
222.5, Chuyén blotting
1. Ngam gel va NCM trong 1 X dung dich chuyén téi thiéu 15 phiit. Cit miéng nho
2. Chuyén blot & nhiét d$ 4°C
3. Dit vao thung va chuyén né vao trong phong,
| 22.2.6. Tich v rda
:, 1. Ria, ngam NCM trong 50ml, PBS hodc TBS trong 5 phuit
PBdungdich  (0,2M PB pH 7,2 NaH:PO,}
PBS dung dich  (10mM PB, 0,9% NaCl)

PBS 600ml

PB stock 30ml

NaCl 5,4¢g
2, Blocking

Sau khi rifa, NCM & 45°C va block dung dich, 1 1-2 gi trong phong
Dung dich Blocking

PBST (TBST) siia {0,05% Tween 20, 5,0% scfa ) 500ml PBST sia cho hai tam

PBS 500ml
Tween 20 0,25ml
Milk 25¢

3. Khdng thé (antibody) so cdp

Thém vio 3ul chitinase (hogc 9ul Bt) trong 45ml. PBS- BSA. Nhiing NCM ¢ 45°C
i trong 1-2 gid stf dung PBS, néu sit dung TBS phai mAt 24 - 36 gio.
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PBS (0,3%BSA, 100ml cho hai tim)

PBS 100ml
BSA 0,3g
Rifa

Diu tién bd antibody, ly tam rita giéiy loc vai 100ml. sia PBST trong 4 lan

4 Cot, néi khang thé
Thém vao 6ul khdng thé (alkaline phosphatase trong 20 ml PBS-BSA (1: 3500-
400). NCM vao dung dich trong 1 gid, hoac thém 30 pl cho khang thé thii cap

(Conhugated peroxidase / antibody) trong 45 ml TBS- BSA (1: 1500). Nhiing
NMC vao dung dich qua dém. ‘

5. Rira
Rifa gidy loc v6i 100ml PBST (TBST) ba lan méi lan 10 phuit
6. Rita lin cudi ,
: Ruta gidy loc vé&i 50 ml PBS (TBS) trong 5 phuit.
" 2227 Rifa mau
Alkaline phosphatase

1. Chudn bi 40 ml dung dich trong hai tim : Thém 0,4mL A va 0,4 ml B t6i 40pl
AP develop mau

2. Nhuing gidy loc vao dung dich, 11 10- 40 phuit
3. Diing ngay tuc khé&c khi mau xudt hién, nhting trong nudc hai lan
4. Phoi khé gidy va giif trong polyester
He théng Perodidase
1. Can Nal2mg HRP va hoa tan trong 4pl MOH
2. Thém 20m] TBS va 12 ul H,O. Céch develop mau gidng nhu giai doan trén.
22.2.8. Chitiase protein
A. Chudn bi mdu, cdch 1am titong ty nhu Bt protein
B. Lam gel

1. Sau khi b6 It ra, c¢é dinh trong 1X DSD buffer
2. Load méau

3. Chay 20-30mA cho hai gi&

4. Trong lic chay gel cdt cdc manh gidy loc
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C. Blotting
1. Sau khi chuyén sé van chat lai. Lic 30mL dung dich Blocking (3% BSA trong
1X TBST) ¢ nhiét d6 60 phuit
2. Ngam hai lan v6i 30mi TBST va l4c trong 5 phuit, bo TBST

3. Thém 30ml TBST va khang thé (1: 1000, hodc 1:1500 hodc 1: 2000) thém 30 pl
cta 1% merthiolate

4. L&c cham trong hai gio
5. Bé antibody va ngam véi 30mL TBST
6. Rita vdi 25ml TBST trong 5 phuit, 1ap lai 5 lan
7 Thém 30ml TBST va 30ul ctia 10% merthiolate + 20pl cuia Peroxidase/
antibody IgG. L&c ¢ nhiét do trong phong
8. Ngam vdi 25ml 1X TBS. Rufa véi 25mlL 1X TBS trong 5 phut
9. Thém dung dich phat trién mau. D¢ vao dung dich phat trién mau trong 10
phut.
10. B6 dung dich phat trién mau, ria véi nude cat ba than. Phoi kho véi gidy va
day gihy nhu¢m va plastic. Dy trt & diéu kién nhiét do6 -20°C
22.3. Dung dich va phan ing
Dung dich ly trich miu
0,5M Tris HC! pH 7,0
10% glycerol
0,1 mM PMSF (phenylmethyl sulphonyl fluoride)
Dung dich mau:

12,5 mM Tris, pH 6,8, 20% glycerol, 2% SDS, 0,001% bromphenol blue (BPB), 2% M 2-
ME

2x 10ml dung dich

4ml nudc cit thém 0,152g Tris + 2ml glycerol + 02 g SDS + 02ml 2-ME
+ 0,1 mg BPB. pH 6,8 véi HCL, lén phan ing 10ml

5X $DS cho dung dich dién di

Hoa 15,1 Tris base, 72g NaCl trong 400 ml nudc cit. pH 7,9 véi 2,7ml HCl, dua thé
tich 1én 500ml

1x TBS : Hoa 100ml cia 10X TBS t&i 1 lit
TBST : Thém 100ml ctia 10x TBS, 0,5m! Tween trong 1 lit
Blocking : hoa 0,9 g BSA trong 3ml TBST
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Phit trién mau :

Hoa 12 mg cta HRP vdi 4ml ethanol. Tron dung dich 20ml 1X TBS va thém 12 pl nuée

Anode buffer 1: Bé chudn bi 500ml, cin thém 18,1 Tris plus trong 100ml ctia methanol tai 350 ml
nuidic cat, pH 10,4 v6i 10N Na OH va thém nude vao cho t5 500mt

Anode buffer 2- B¢ chudn bi 500ml dung dich : thém vao 1,51 g Tris, 100 methanol, 350 ml nuidc cit,
pH 10.4 v6i 10N NaOH, d6 nuiée thém cho thé tich 14 500ml

Cathode buffer :

1. Dé chuén bi cho 500ml, hoa 1,51 g Tris, 2,62 g 6- aminocaproic acid trong 100ml
methanol, 350 ml nuéc cat, pH 9,4 vai NaOH, thém niidc vao cho t6i 500ml

2. 30% acrylamide 0,8% bisacrylamide : hoa 30g acrylamide va 0,8 g bis acrylamide

trong 100ml nude cét.

3. Loc qua 0,2 mm filter va dif trdt 4°C

4X Tris / SDS ph8.8 : hoa tan 18,2 g Tris base va'0,4 g SDS trong 80 ml nude cat. pH

8,8 voi HCl va can thé tich 100ml.
4. Loc va duf trid trong 4°C

10% ammonium persulfate:

5. Hoa 0,1 g ammonium persulfate trong 1 ml nudc cat

12% tach gel

Thanh phan 2gel
30% acrylamide 0,8% bisacrylamide 6,4ml
4X tris /SDSpH 8,8 4ml
Nudc cat 5,6ml
10%APS 53,4pl
TEMED 10,6l

4% Stacking gel

Thanh phin 2gel
30% acrylamide 0,8% bisacrylamide 0,533ml
4X tris /SDS pH 6,8 Iml
Nudc cit 2,467ml
10% APS 31,5 pl
TEMED 6,3ul
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23. DANH DAU DNA

23.1. Gidi thidu

Phuong phap nay nhim phyc vu cho ky thuat lai DNA va day la giai doan dau trong
phan tich nhiém sic thé. Trong ky thuat RFLP, khi dung ddng vi phong xa ngudi ta cang
cin danh déu céc probe. Do tiép xiic véi ddng vi nén viéc danh ddu nén c6 phong cach ly
va mbingay phai kiém tra d¢ phéng xa trong phong. Néu can phai mang mat na dé tranh 6
nhiém cho ban than va ngudi chung quanh.

23.2. Dung cu va hoa chit cin thiét
Nick Translation labeling
Random primer labeling kit
Biotin 14 dATP
Biotin -16 dUTT
Digoxigenin -11 dUTP

2:':’9.3. Cach thuc hién
~ C6 hai phuong phép sif dung trong ky thudtnay
1. Phuong phép thong dich (translation)
7. Phuong phap dung primer mét cach ngau nhién vdi Biotin 14 -dATP hodc
Biotin -16-dUTP

C4 hai phuong phap déu phai can 1 pg DNA dugc phan c4t bat cif enzyme nao va sau
d6 ding DNA dugc danh déu.

Nhffng DNA dugc danh ddu duge xem nhu thé probe, con duoc goi la lai in-situ
Pé quyét dinh hiéu qua cua ddnh dAu ngudi ta thic hién cdc buidc sau day:

1. DNA (1 p) duge pha véi ndng d6 50ng, 5,0ng, 0,5 ng va cac DNA dugc blot trén mot miéng
" file nho goi 1 (nitrocellulose membrane) hay Hybond N+, Amersham). Mang loc dugc phoi
khé &nhiét d6 trong phong (RT) va siy 80°C trong 30 dén 60 phit.

2. TAm mang, loc dugc phoi dugc chuyén vao mot tii goi la (ki lai : hybridization bag)
chiia 3% BSA (Bovine serum allumin) dung dich buffer 1 (0,1 M Tris HClvoi pH 7,5, 1 M
NaCl, 2 mM MgCl,, 0,05% Triton x100) va 1 trong 20 phit ¢ nhiét do 42°C v61 may l4c.
Sau d6 né duge chuyén sang mot hii mdi ¢6 chua 0,2% avidin alkaline phosphatase (AD)
trong buffer 1 va  trong 10 phiit 6 RT.
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3. Mang nay loc duoc rifa ba lan  trong dung dich buffer 1, thoi gian 15 phtt ¢ nhiét do
trong phong (RT) va lac trén may. Sau d6 na ba lan véi dung dich 2 (0,1M tris HC] pH=
9.5, 1M NaCl, 5 mM MgCl,) & nhiét d6 trong phong, trong 10 phut. Chd y giai doan nay
phai ldc that nhe,

4. Mang loc duge chuyén vao mét tii méi chita NBT va BCIP (10l méi loai) trong dung
dich 3 (0,1M Tris HCI pH = 9,5, 0,1 M NaCl, 5 mM MgCl,), chu v tui duge boc vai gie’iy
nhom va u ¢ nhiét d6 trong phong, thai gian 3 gid, va nhanh nhat 15 phut, tay thugc vao
dau higu xuat hién nhiing vét lai. Phan tng mau sé dting lai sau khi ridia boi nitde cat. Mang
loc duge phot kho trong tbi va chyp anh.
23.4. Ung dung

- Phuc vu cho ky thuat RFLP

- TPhuc vy cho GISH

- Phuc vy cho phuong phép FISH

- Phuc vu cho nhan ban vé tinh

- Ly trich mét gen

- Kiém tra cay chuyén gen
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24. PHUONG PHAP PHAN TiCH KIEU NHAN

(KARYOTYPE)

24.1. Phan tich kiéu nhin trén lia hoang

Béi vdi lia hoang, ¢é nhidu dic tinh phong phu, Oryza autraliensis ( 2n=24 EE khang
rit cao dbi vai ray nau (BPH), va bénh bac 14 (BB). O. brachvantha (2n=24FF) khang bénh
dao 6n, bac la va rdy nau O. rufipogon c6 ngudn gen khang phén rit tét. Cac genome nay
han ché khi chuyén gen sang lia thudng. Tuy nhién véi ky thuat di truyén hién dai nguoi ta
co thé ctiu séng phoi mam dé chuyén gen nay vao lia thuong.

24.1.1. Phin tich lia hoang

Bing 16 miu dugc diéu tra thu thap (1995 - 2001) tai Ngin hang gen Vién Nghién ciu

Lua PBSCL
Species Accession Dia diém diéu tra
QOryza rufipogon 96 Pong Thap Mudi
Orvza rufipogon 25 Can Tho
' “OIJ/ZH rufipogon 14 Bac Li¢u
| (“?ryza rufipogon 2 Long An
Oryza rufipogon 12 Dong Thap
}’ Orvza rufipogon 11 Ti¢n Giang
Crvza rufipogon 5 Bén e
Orvyza rufipogon 23 Kién Giang
Oryza rufipogon o An Giang
Oryza rutipogon 2 Vinh Long
Orvza rufipogon 1 Tra Vinh
Oryza rufipogon O Ca Mau ]
Oryza afficinalis 13 Viét Nam ]
Oryza afficinalis 3 Thai Lan
Oryza afficinalis 2 IRRI _
Oryza australiensis. 1 chua ro ngudn
4 )1;1-’-2& glaberima 1 | chua ro nguén
Orvza ridlevi 1 IRRI
Orvza punctata 2 Kenva
Orvza brachyantha 1 IRRI
Qrvza nivara 1 Myanmar
Orvza nivara 7 Indta
}_ Oryza nivara 2 Thai Lan
Q.Jongistaminata . 1 IRRI

e}
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O.minuta 3 IRRI
O./atifolia 1 IRRI
O. barthii 1 IRRI
O.punctata 2 IRRI
Q.glaberrima 1 IRRI
O.alta 1 IRRI
O.grandiglumis 1 IRRI
Téng sé 285

24.2. Phin tich hinh thai

Dua vao hinh thai bén ngoai danh gia céc hinh thai bong, mau sic hat trén ba gién.
lia tinh O. rufipogon, O.officinalis va O.autraliensisnhu bang 2. C6 diéu gidng nhau cia b
loai trén 1a tryc béng xoe va md, hat ¢6 rau rat dai.

Bdng 2 :Panh gia hinh thai mét s6 dic tinh O. rufipogon, O.officinalis va O.autraliensis

Tinh trang | Q.rufipogon | O.officinalis | O.autraliensis Ghi nhin

Bong 9 9 9 9: m&

Nhanh so cap | 0 0 1 0: khong ¢d
1: nhe

Xoe bong 1 1 1 - |1: xoe

Truc béng 1 1 2 " |1: Thing;
2: nghiéng

rau 9 9 9 9 dai

Mau réu 070 020 052 0.20: seaticaw
0.52: nau
0.70: do

100 hat w (gr) 1.41 0.76 1.34

Chiéu dai hat 6.18 3.38 4.55

(mm)

Chiéu rong 1.70 1.69 2.07

(mm)

Bong 3 3 3 3: thu (75-90%)

Vo hat 070 070 070 070: do

Phai 1 1 1 1: cing
glutinous
{nonwaxy}
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*

O. nivara

O. rufipogon

: : Hinh 24.1: Phan biét hat O. nivara va O. rufipogon

‘Mot vai hinh anh cho théy sy phan biét cac loai lia rét dé thong qua hinh dang cay lia

Hinh 24.2. Mot vai hinh dnh lia hoang O. punctata va
- OM 3536 lia cdi tién dé phan biét dang hinh
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Phén tich trén cac loai Iia hoang du nhap va tai Viét Nam, hau hét cac loai nay ¢é nh
tinh trang khing sau bénh rat cao. (Bang 3)

Bing 3 : S6 nhiém sic thé, genome, tinh trang va phin bé gibng

Species 2n Genome Tinh trang Phin bd
O.rufipogon 24 AA Chéng chiu phen VietNam
O.officinalis 24 CC Khang rdy nau, rdy hing tring | VietNam
O.nivara 24 AA Khéang virus lia co VietNam
O. perennis 24 AA Khang bac la, nguén CMS Nhiét dai
O. glabestima 24 AA Gibng lia trédng Chau Phi Waest Africa
O.brevﬂf('gu!a}a 24 AA Khéng bac la rdy xanh West Africa
O.longistaminata -| 24 AA Khang bac la Africa
O. punctata 24,28 | BB,BBCC Khang rdy nau | Africa
O.minuta 48 BBCC Khang dém vin, bac la Philippines
O.latifolia 48 CCDD Khing ray nau Central

America
Q. australiensis 24 EE Khéng ray nau, bac la
O.perrierri 24 unknown Madagascar
O.brachyantha 24 FF Khang sau duc than Africa
O.ridleyi 48 HH]] Khang bac 14, sau dyc than, | Asia
dao on
O.granulata 24 GG Chéng chiu diéu kién béng rgp | Asia

24.3. K¥ thuit phén tich kiéu nhian

Do tinh chat Iia hoang rat quan trong nén viéc phan tich nhiém sic thé lia hoang
rat cin thiét, tao diéu kién t6t cho nghién ciju tiép theo.

Phan tich kiéu nhan dugc chuin bj tit nhiém sic thé té bao soma

Chudn bi nhiém sic thé t& bao soma

Vit liéu

Hda chét

Dung dich citrat, pH = 4,6

- 0,01M citric acid monohydrate

- 0,01M Tris sodium citrate dihydrate
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Enzyme

- Celulase Onozuka

- Pectolyase

2% aceto carmine

- Carmine

- Glaical acetic acid

Pung cu

” v d -
Kinh hién vi

Cac lame

Chai, lo dung dung dich

Cach lam

1.

2.

8.

9.

R& lia duge ding 1am vat ligu thi nghiém

L4y ré lia t ngoai dong hodc trong nha hudi, rtia sach ré

. Chtré o 2-3 em

Dé doan ré nay vao dung dich. Cé dinh 30 phuit vt dung dich 8 hybdoxyquinoline
va cdn / acid acetic acid véi ti 1¢ (31) trong 24 gio.

Sau khi qua giai doan cé dinh, ré s& duqe rda hai lin trong dung dich nudc cat

Ruta tiép tuc trong dung dich citrat voi pH = 4,6 (0,01M acid monohydrate citric,

CHz0;. HLO va tri sodium citrate dihydrate, C.H;O; Na; 2H,O).

. Cét 12 thanh doan mong khoang 1 - 2mm va ngdm trong dung dich enzymatic

macetation (3% celluclose “Onozuka R-10 + 2% pectolvase Y 23 trong dung dich
citrate) trong 30 - 60 phuit tity thudc ting loai lua hoang,

Sau d6 ria nude dé di chuyén enzme 5-10 phiit dé doan ré trén tam kinh mong

Nhé them vai giot cdn: acid acetic vai tile (3:1)

10. TAm kinh méng nay duge ha kho vdi nhiét do trong phong va nhuém 2% dung

dich aceto carmine trong 15 phut

11. Chup hinh
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Phan tich s6 lidu
Ghi nhan chitu dai hap thu (AL)
Chidu dai tiong déi (RL)
Ti 1é ctia nhanh nhiém séc thé
AL = chidu dai chinh xéc cia nhigm sic thé trén kinh hién vi (Lm)
: Chidu dai ctta méi nhiém shc thé
RL= ///

Téng sb chidu dai cia tAt ca nhiém séc thé (um)

Chigu dai doan dai cua nhidm sdc thé
AR: /

Chidu dai cia doan ngn nhiém skc thé

Phan nhém nhiém sic thé
Metacentric
Sub- metacentric

Sub- telocentic

24.4. Ung dung

Phuong phap nay giup XAcC
phan nhém theo vi tri cac kiéu n
n cttu tiép theo giai doan giam nhiém cda

dinh chidu dai cua nhidm sic thé trén bd me va con lai,
hifm sic thé. Day la chia khoa quan treng trong, Viéc
. nghié nhidm sic thé.
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25. KY THUAT GISH

25.1. M& diu
K¢ thuat GISH con goi 1a lai trong 6ng nghiém (In stitu hybridization using genomic).
Mu6n thuic hién giai doan nay chiing ta cAn phai chudn bi nhidm sic thé té bao s6 ma ti ré.
Muén du nhap gen la tit loai hoang dai vao cdy tréng, ngudi ta phai thuyc hién lai in-situ &
giai doan phén bao gidm nhiém (meiotic) va 1am néng cao tan sé tai t6 hop gida nhiém sic
thé cay tréng va loai hoang dai. Thanh céng nhd vao st gidm nhiém cda nhiém sic thé, va
né phai chitng minh duge sy hién dién cia chromatin la trong thé hé sau. Déi véi phuong
phap ¢8 truyén, ngudi ta chi phan tich déng hop tif hodic di hop ti, khé c6 thé tdch duoc
trong giai doan giam nhiém. Phuong phap in situ hybridization trong genome dufgc xem
nhu proble chiing minh dugc giai doan giam nhiém va ching dugc quan séat thong qua
nhiém sic thé.
.Phlicmg phap chuan bi nhiém sic thé té bao soma da dugc gidi thiéu & phén 24,
25.2. Vit liéu
. Lai
- Detek Hrp -AEC
Céc héa chit cho dung dich
- 0,1 m phosphate pH=7
Na,HPO, 7 H,O (1M)
NaH,PO,H,O ( 1M)
Thanh trung
- 15M Na(l

3% gelatin
- 1% triton x 100
50% Dextran Sufate
20x SSCpH =70 .
- Trisodium citrate dihydrate (0,3M)
- Sodium chloride (3M)
Hoa tan rot thanh trung
10x PBSpH =74
- NaCl
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- Na.HPO,7H.O

- NaH.PQ,

- Pha tan va thanh trung
10ug/ 1l SS5 DNA gii -20
10pg/ pl RNase

Sug/ il Persin

Hoa tan dmg persine
PBS buffer vdi 50mM MgCl.

- 10 xPBS buffer

- IMMgCl,

Hoa tan trong nudc cat (42,5 mi)

1 %. Formaldehyde

37% Formaldehyde

10 x PBS buffer

1M MgCl,

"Hoa tan trong ﬁu’(fc cat (41,0ml)

10 x BT buffer

- Sodium bicarbonate (42,0g)

- Tween-20 (2,5ml)

- Hoa tan trong 450 ml nuidc cit

| 50% formamide x255C
- Formamide
- 20 x5SC
1% avidin FITC
Fluorescein Avidin DCS
1% BSA trong 4 x SSCT
1% bio anti avidin D
Biotinylated anti avidin D

1% BSA trong 4x SSCT
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1mg / mli DAPI
4, 6 diamidino 2 phenylindole
Tmg/ml P1
Propidium iodide
Dung cu
Phong cay
Tu nhiét diéu chinh nhiét dé
Phong v trung
Cic dung cu can thiét
Gidy H+
Slide
Phim
Kinh hién vi
25.3. Cach thuc hién
Buidc tiép theo chuén bi cho lai

1. Slide duge phot khé tradc khi lau con 70%, 80%, 95% va 100% mdi loai can 5 phiit ¢ nhiét
do trong phong.

2. Lai duoc tron chung vai 50% deionized Formamide, 2 xSSC (citrate, 0,3 M NaCl, 0,03 M
tri sodium citrate dihydrate, pH 7,0), 10% dextran sulfat, 2,3 ul label proble (50ng/u).
Trén chét lai trong giai doan tach DNA cho 10 phiit ¢ 80-100°C va mang miu dwia vao da
tuic khic ¢& trong 5 -10 phut.

3. 40 ul chat proble dugc tron dé chudn bi cho giai doan dau goi la pre-dehydrated va duge
day mot cai ly thuy tinh. :

4. Nhidm séc thé va DNA proble dugc tich ddng thai, lic nay dua sang phong & nhiét 4o
70-80°C va u trong 10 phuit. |

5. Chuyén tic khic sang slide 37°C
6. Slide nay cho lai trong 15 -20 gi¢
Riia chat lai

1. Sau khi lai va day bing ly , 14y ly ra va rda slide trong dung dich 2x85C trong 5 phut,
2x8SC trong 10 phiit & nhiét dé 37°C, 2x S5C ¢ nhiét do binh thudmg trong 5 phiit va
1x PBS (phosphate buffer [0,13 M sodium chloride, 0,007M sodium phosphate dibasic,
0,003M Sodium phosphate monobasic, pH 7,4]) & nhiét d6 trong phong, thoi gian 5 phut.
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2. Slide dugc u trong nhiét d¢ 37°C, thai gian 60 phut

3. Lam 4m phong v&i 500ul/ slide Detek- hrp dé tach phan tng (0,01M phosphate buffer,
0,15 M NaCl, 0,3% gelatin, 0,025% Triton X-100, 5pl Deteck- hrp). Phai bac slide véi gidy
parafilm

4. Sau d6 slide duoc rifa 1 x PBS trong 5 phiit ¢ nhiét do trong phong u.
Phit trién voi phan ung mau

1. Sau khi rifa slide véi PBS, slide dugc nhuém véi 500ul mau, tron (125 ul x cho phan tng,
10p1 3 amino 9 ethylcarbazole (AEC), 875 ul H,O) cho mdi slide

2.U trong nhiét d¢ phong téi va nhiét do 37°C trong 30 phut
3. Slide dugc rifa trong dung dich 1x PBS

4. Nhudm véi 2% giemsa trong 2 phut

5. Phai slide cho kho

6. Chup anh

Hinh 25.1 : Nhiém sdc thé cua lua thong qua phuong phap gish

25.4. Ung dung GISH

- Diing ky thuat GISH dé chiing minh genome ctia bé me trong khi lai gitta Hordeum
chilense va Secale africanum.

- Dung dé chiing minh autopolyploid tu allopolyploid (Bennet ,1992)

- Nghién ctiu va danh gia di truyén quan thé cia polyploid (Chen va Armstrong
1994)

- Chiing minh céc genome trong cy trong thi du genome CC, BB, AA.
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Tai liéu tham khao
Bennett, S.T., Kenton, A.Y, and bennett, M.D. 1992. Genomic in situ hybridization reveals
the allopolyploidy nature of Milium montianum. Chromosomea 101: 420-424

Chen, Q and Armstrong, K. 1994, genomic in situ hybridization in Avena sativ . genome 37:
607-612
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26. KY THUAT FISH

26.1. M6 dau

K¢ thuat FISH viét tat tit chd fluorescence in-stitu hybridization, la mot cong cy rat
quan trong trong phan tich va ung dung di truyén té bao di truven phan tii. Cac ung, dung
bao gém nghién ctiu genome caa bé me va cay lai, phan t kicu nhan, diéw tra phan tich
trong nhan cac to chie va ma di truyén cho ban dé vét by ¢ hai giai doan phan bao giam
nhiém va ding nhiém. FISH bao gom lai DNA hoéc RNA probes. Ky thuat nay dudc Gall
va Pardue (1969) phat trién. Ban dau ngudi ta dimg dong vi phong xa danh dau dé phat
hieén nhiém thé lai. Ky thuat nay gap nhiéu khoé khan trong viée ap dyng, doi hoi dieu kién
phong thi nghiém trang bi h¢ thong an toan dbi vdi phong xa. Dé giai quyét kho khan trén,
k{ thuat huynh quang d¢ fai in situ da ra déi nhiim giai quyvét cic thiéu sot trén, su dung
“Biotin labeled” cho ma di truvén DNA, nguoi ta cb gdng cai ticn va phat trién kv thuat
them fluorescence in situ hybridization (FISH) ngay cang hoan thiégn hom.

;'!6.1. Hoa chit va dung cu can thiét

C(‘}ﬁ

SSC
Tri- Sodium citrate dihydrate
Sodium Chloride(3M})

BSA (Bovine serum albumin

Tween 20

Avidin FITC (Flurescein isothiocyanate)

t)/\Pl (4-6 diamidino 2 phcnylindolc)

NaHCO, '

Pesine

Formaldchyde

Formamide

4xS5CT

1x SSC +0,05% Tween 20

May moc

Can
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May water bath
Tu lai

Tu huit chat doc
T Am

Tu lanh sau -20°C
Chai, lo can thiét

26.3. Phuong phap
Budc 1 :
Phuong phap FISH phai ding cdc dic tinh trong liia lai
Dung cac enzyme dé phan cit (Acdl, Hapll, Haelll)
Déanh du bang primer ngiu nhién _
Lam tinh khiét DNA thong qua phuong phap két tia bing cén
Phoi kh6 pellet DNA vi hoa tan DNA trong 20pl B 50 (50% formamide,
2 x55C, 1x PBS)
Budc 2:
1. Méi slide phai nho vao 300ul RNase (Img/ml) & didu ki(_‘zﬁ nhiét do 37°C trong 60 phuit.
2.Rua slide ba lan véi 2x SSC, ba phuit va 0,01M HCI trong hai phit
3. U4mo nhi¢t d¢ 37°C véi 100p] pepsin (Spg/ml) trong ba muoi phuit
4. Slide duge rifa ba 1an véi nude cat va hai lan voi 2X SSC trong ba phut
5. Trude khi cé dinh 15 formaldehyde trong 10 phtit nhiét d6 trong phong
6. Rua slide v6i 1X PBS va 2X SSC trong 5 phiit, nhigt do trong phong
7. Rifa ¢én (70%, 95%, 100%) trong 5 phuit cho méi lﬁnlrifa.
Budc 3: Lai

1. Dung dich lai bao gébm 50-150 ng phan td “label probe”, 50% formamide, 2x SSC, 255C,
1ug sonicated Salmon sperm (SSS). DNA dugc dun néng nhict dé 80-100°C trong 10
phut,

2. Bat ngay méu vao da trong 5 phiit
3. Lay 15ul cho méi slide

4. Sau khi phoi khé 30 phiit, doan dai cia nhiém sdc thé phai dugc probe héa va dun &
nhiét da 70-80°C trong 10-15phuit .

5. Chuyén slide d¢ lai trong khoang 15 - 20 gid, duidi didu kién nhict do 37°C.
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Budc 4: Rida
1. Slide dugc ¢d dinh véi formamide/ 2x SSC, 2x SSC trong 10 phut vai 42°C
2. Rita hai 1an, 0,1xSSC & nhiét 8 60°C va 4 xSSC ¢ °C, trong 10 phuit.

3. LAy 5% Bovine serum albumin (BSA) trong 4xSSCT (4; S5C + 0,05 % Tween 20 dung
trong 5 phut)

4. Sau khi loai bo BSA, 70ul cia 1% Avidin -FITC (Fluorescein isothiocyanate) ducc thém
vao va u nhiét d¢ 37°C trong 60 phiit

5. Thém vao 100pl block dung dich (5% goat serum 4xSSCT) trong 5 phit ¢ nhiét d6 37°C
va 70 pl ctia 1% Biotinylated Anti, avidin D ¢ 37°C trong 60 phuit

6. Slide dutoc rida ba lan vdi 1x BT 0,1M NaHCO,, 0,05% Tween- 20, pH 8,3 trong 10 phuit,
nhiét d¢ 37°C

7. Nghiém thiic tiép theo la thiyc hién véi 70% con cia 1% avidin FITC (Fluorescein Avidin
DCS) 6 37°C trong 60 phuit

8. Tiép tuc thém vao 100ul ctia 5% BSA trong 5 phuit

* 9, Slide duge rita sach vdi 1x dung dich BT trong hai lan, va rda lai mot lan 2XSSC ¢ nhiét
- do37°C trong 10 phut

10. Rifa trong t6i v ethanol (70%, 95%, 100%) trong ba phut, phoi kho trong phong

11. Dém sé bang nhuom dugc bdi 20ul cta 2ug/ml cia DAPL (46 diamidino-2
phenylindole

12. Slide dugc day bdi mot ly thuy tinh
13. Slide i@ trong t6i ¢ nhiét d¢ 4°C
Budc cudi:

Chup anh

Hinh 26.1: Nhiém sdc thé dupr lai theo phuong phap FISH
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26.4. Ung dung

Khi lai xa gitta cAy hoang dai va cdy tréng, sy khac biét genome thuong xay ra . Viéc
iing dung FISH déau tién thc hién dé nghién ctiu di truyén & bao cay lua (Leitch va ctv
1991), dé xdc dinh vi tri lap lai DNA trén nhidm séc thé. Ky thuat FISH da dugc ap dung
trén ban di truyén nhiém sic thé clia lia mi (Leitch, 1991) va thudc 14 (Kenton, 1993)

Tai liéu tham khao
Gall, ].G and Pardue, M.L 1969. Formation and detection of RNA - DNA hybrid molecules
in cytological preparations. Proc. Natl. Acad.Sci.USA 63:378-383

Kenton, A, Parakonny, AS, Gleba, Y.Y and bennet, M.D.1993. Characterization of the
Nicotiana tabaccum L.genme by molecular cytogenetics. Mol. Gen Genet .240: 159-169.

Leitch, L].Leitch, AR and Heslop Harrison, J.5. 1991. Physical mapping of plant DNA

séquencing by simultaneous in situ hybridization of two differently labeled fluorescent
probes. Genome 34: 329-333.
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27. KY THUAT PCR

27.1. Khai niém

PCR viét tit tit chi@ polymerase chain reaction la phuong phap nhan nhanh mét doan
DNA trong dng nghiém. Theo ly thuyét co ba doan acid nudeic, mot doan doi DNA duge
khuyéch dai va hai s¢i don primer oligonucleotid sé chay xung quanh doan DNA, thém
vao la thanh phan protein (DNA polymerase, dNTP va mot dung dich muoi.

Tron déu dung dich va sau do lam nong 94°C sau giai doan lam nong thi tiép tuc lam

lanh. Giai doan nay thuéng lap lai chu ky ni 25 dén 30 lan, két qua tong hop va sao cheép
hang nghin doan DNA.

¥ 5
 ESEENEEESGAEENENEINERANERRE
5 ¥

Oenature
(Tach ra thanh 2 diy don)

3: 5:

_rTIllIi'l‘IlIl!lllllll!I!lll

1|Il-llllllll_tl.ll.l)llllill]j

LY ¥

Add cliqonucleotide pnmers

(Thém vio ¢ip mdi & 2 dau phan )

3 5
Tlllriiitllllllll|ll'|I!llll|

5 &

3 &
[ U W T T N N W [0 T T Y T | ! ! N N N N
5 3

Region to be amplitied
(Viing duoc khuéch dai)
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{m) Add Tag polymaerase + dNTPs

Rpaw SELnG syrbe 5i%

/ {b} Denaturse

W

-'r-l'T"'r"l""r""Y "l""r*."'l'"f'T'm
l {c) Sacond cycle of aynthesis
st oycle e ;g:::m:tﬂrtm Original tamplates

proviucts

{¢) Further cycles

EXPONENTIAL AGCUMULATION
OF AMPLIFIED FRAGMENTS

AFTER 30 CYCLES!
i e 2B AT5 156 ERAGMENTS

7. Tiéu chudn 4é khuyéch dai DNA
Dung, dich :
. Nuidc thanh trang
- 100 mM MgCl
. 10x buffer dé khuyéch dai (khong co MgC))
- 2mM HdNTP
- 50uM oligonucleitide primer 1 va2
- 15ug/ml DNA
- 2.5 fagpolymerase
- 1giotdau
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1
Kl

Duyng cu:
May PCR
Q11g nghiém 1.5 ml
Ong nghiém 0,2 hodc 0,5 ml
Pipepman

1. Chudn bi pha dung dich MgCl,

Nucc
9.0
7.5
6.0
4.5
3.0
1.5
0.0

éng nghiém

G- N T SN VL

100mM MgCl,{ul)

0.0
1.5
3.0
4.5
60
7.5
9.9

2. Chuén bi pha cocktail: cho 1 phan ting la 20pl

DNA 1ut
10xPCR buffer 2ul
MgCl2 1.5ul
Primerl 1ul
Primer2 1ul
DNTP 1ul
Taq 0.5u1
Nude 12l
20ul

3. Dt cac dung dich vao mdy PCR, nhé bd 1 giot dau.
4. Thiét 1ap chuong trinh phan mém cho PCR

Thong thudng cé cac giai doan sau

Giai doan Tén giai doan Chu ky Nhiét d6 (°C) Thoi gian
1 Lam nong 94 5
2 Lam nong 30 94 1
3 Lai 30 55-60 30
4 Chuyén 30 72 30
5 Chuyén 72 5
r() Luu frd | 4

N6i chung s6 chu ky tiy thude vao phuong phap khac nhau
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27.3. Phudng phap PCR trong giai ma di truyén

Trong giai ma di truyén cing cin phuong phéap PCR .

Céch lam:
Giai doan pha dung dich
1. Labelled primer 5l
10X 7aq sequencing 4nl
2. Template DNA va nuidc 26pl
7ag DNA polymerase 25U/l 0.5ul
36ul
Chudn bi 4 ma di truyén
Toan bé thé tich pl
Thanh phan Tube A Tube C Tube G Tube T
A
C 2
G 2
T 2
Chudn bi trén phén tng
8 8 8
i0 10 10
Chuong trinh sit dung PCR trong DNA sequencing
Giai doan Tén giai doan Chu ky Nhiét 46 .Thai gian
({PC)
1 Lam néng 95 3
2 Lam néng 30 95 30"
3 Lai 30 55 30’
4 Chuyén 30 72 1
5 Chuyén 72 5
6 Luu tri 4
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27.4. Tao ra san pham PCR
Muon ¢6 san pham PCR tét can phai co nhiing budc sau
DNA (néng dé DNA phai diing va sach)
Primer phai hoat dong tét. Néu primer khong tot sé thé hién nhiéu bang
Liuong 7ag viia dd, khong nhiéu, khong thiéu (phai lam cac xét nghiém diéu chinh)
Sé ligng chu trinh, va nhiét d¢ trong qua trinh chuan bi cho PCR
Sau dav la mot s6 truong hop bang hinh khong tot do sai lam trong cac truong
hop trén.

Thi du 1: Primer khong ding (thiét ké khong dung)

- Fawroyomm

Thi du 2: Qua nhiéu 7ag polymerse

e e

Thi du 3: DNA qua nhiéu

Thi du 4: DNA bi tap
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# Thidu 5: Liéu lvong thich hgp cho PCR, bang hinh thé hién rét vé

27.5. Phuong phip thiét ké primer
bé thiét ké primer cho 8t cAn chui y cdc diém chinh sau
1. Qligo nucleotide khong c6 qud nhiéu T hodc A
Tuy vao phan mém ctia chuong trinh thiét ké trong may tinh
C6 kinh nghiém trong viéc thiét ké primer
Chuéi ma primer (ma di truyén khong qua ngén)

Nhiét dé trong khi tich va tdng hop primer phai hop ly

A S

Néu ma di truyen thiét ké 1a 20 base thi nhiét do phai la
Td = 4 (G+C) + 2 (A+T)

Thidy sau day la chudi ma di truyén

DNA sequence of RG140.
F
1 GAGCTCGCCC GGGGATCCTCTAGAGTCGAC CTGCAGGTAG CTGGTCAAAT

51 CCTCAGGTGATTTTGTTAGC TCATATTTTG GTAAATAATT CCATATGTAC

101 ATAGTAGCACCTGCTCCACC ATTTGAGTGG AGTGTCATAT ATAGGTGAAG
151 TACTTGAATT ACTCACTTCG TCCCAAAATA AGTGCAGCTGTGTAGTTCAC
201 CGGTTGCACT TATTTTAGGG TGGAAGGAGTATATATTAAG CATTATIGGG
251 * AAGATGATTT CCTCCTAATC CACAAGTTTT TTTTCACAAG TTTATATGTT
301 ATACC

R

1 GCCAAGCTTG GGCTGCAGGG CCACACCCACATATGCCCAT GCACATCCAT
51 CCATCGTCCG GCTTCACCTA TGGTTTTTCA GATTCACTTC ACACATCCCT

101 AGTTTGTGCT ACTCCTAGCT ACAAATTGAA ATTCCATATT GGCATCTCAT

151 TGTTCATTTC AGGCCTCAAT ATTGGGCCCT CCAGCCAGCC AGTACGTATG
201 TCCTAGTGTC TCATGCTAFT CAACAATGAC AGGACATTGG TAAGTTACCC

251 AGTCTGTCTG TTCTGAAGAC ACAGGAATTT TACAGCATTT TTACACACAA

Hinh 27.1: Chudi ma di truyén cda marker RG 140 duor DNA sequencing (gidr ma dr truvén),
md di truvén ndy ndm trén nhiém sdc thé s6 1 lien két voi gen RE-3 (ezen phue héi phan hoa)



Va két qua thiét ké 1a doan primer nhu sau : 5 .....3' F (viét tit cua chi forward) va 5.3’ R
(viét tAt cua chi reverse)

Vi tri base té dam
Két qua hinh, sau thi khuéch dai PCR

27.6. Chu ky khuyéch dai
Chu ky dugc xay dung trong chuong trinh PCR rit quan trong, néu thiét ké sai chu
ky phan ting PCR s& khong tét
a. S6chuky

Thutng ding 1a 30 chu ky cho qué trinh khuéch dai PCR. Néu thém nhiéu chu ky thi phan
ting rit cham va nang suét thu hoach cho céc bing khong cao. Nhin chung s chu ky tuy
thudc vao phuong phap va déi tugng st dung.

b. Nhiét d6 cho thoi ky lai v6i primer {annealing): tuy thudc vao primer ma ching ta
diéu chinh nhiét d6 {56 - 60°C)

¢. Tag polymeraes : Tag polymerase c6 thé 2-4kB (trén phuit), ttic 35-70 base trong mot
gi®y, vi thé 1kB, 1 phiit vdi nhiét d¢ 72°C sé thanh cong cho qua trinh khuéch dai.

d. Chd ¥ néu 20 mer véi thanh phan GC trén 60% thi phai tinh todn nhiét d6 trong qua
trinh sép xép polymere.

Sau day 1a mot s6 hda chét co ban chudn bi dung dich cho PCR

Bdng 1 Héa chit va liéu higng dung dich

Thu ty Thanh phin chung MgCl,
(mM)
I 50mM KCl1 : A=075
10mM Tris HCI pH 8,4 B=1,50
0,01 %gelatin C=225
0,1% Triston x 100 D =3,00
E=3,75
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I 40mM NaCl F=0,75
10mM Tris HCl pH 8,4 G=150
0,01 gelatin H=225
0,1% Tritson x 100 1=3,00
]=3,75
11 .lUmM (NH,) SO, K=0,75
10mMKCl L=1,50
10mM Tris HCl pH = 8,4 M=2,25
0,01 gelatin ' N = 3,00
0,1% Tritson x 100 0=3,75

Ngoai ra con cac héa chat can thiét nhu phan 1 cia bai nay

27.7. Phniong phap chung

a. Khoi hanh ghi nhén cén thén trén tube cho PCR

Diing pipettman 14y 25ul cho mdi phan ting trong do6 15 phan ting
- Méi phan ing chd y nhé mét giot dau tride khi dva miu vao may

Chuaén bj trén dung dich nhu sau:

Primer 1 4 pl

| Primer 2 4ul
DNTP 16ul
DNA 4pl
Nude 327ul
Tag(5U/ul) 1,6ul

Chat y trén déu

b. May Thermalcycler
27.8. Ung dung

Ky thuat PCR c6 kha nang phuc vu rét rong : xét nghiém trong y khoa, xét nghiém
bénh cho ca, ngudi, cay con. N6 la néi dung k¥ thuat phan tr tiép theo cac ky thuat RAPD,
AFLP, STS, SSR va cac ky thuat trong nhén ban v6 tinh, hoic giai ma di truyén, kiém
chiing gen trong PCR. Nhiéu nha di truyén va chon giéng da phat hién thanh cong cac gen
nho ky thudt PCR nhif gen khang bénh dao én, rﬁy ndu, bac 13, khang mén, mui thom v.v...

L]
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28. KY THUAT DNA SEQUENCING

28.1. Gidgi thiéu

K¥ thuét doc chudi kv tir DNA la néi dung rat quan trong trong cong nghé sinh hoe,
gilp chuing ta biét dugc ma di truyén (DNA sequencing). Voi kv thudt nay, chung ta co thé
sdp xép ma di truyén trong mot doan DNA, Giai ma di truyén da co rat lau doi, tuy nhien
mai dén nam 1970 cac phucng phip mdi duioc ung dung nhiéu va cong nghé nay ngay cang
hoan thi¢én hon. Phuong phap thuong dung nhiéa 1 phuong phdap cia A. Maxam va
W.Gibert.

28.2. Phatong phap Sanger -Coulson (chudi nucleotides)

Phuong phap nay doi héi soi don DNA, va thuong duny trong nhan ban vé tinh
(clone), sit duny vector M13. Phuong phap bao gom : téng hop enzymatic cua s¢i thit hai
DNA va bé sung trong day DNA nén (template)

1. Primer: Budc dau tién cua phuong phap nay la ting hop sgi ngin
oligenucleotide trén phan tif M13. (hinh 28.1). Primer nay hoat dong khéi dau
bé sung chudi phan ting téng hop cta doan DNA polvmers |

N 2. Téng hgp cua sgi bo sung: Phan ting tong hop bao gém thém enzymes véi 4
deoxynucleotides (AATP, dTTP, dGTP, dCTP)

3. Budc tidp la chay dién di
4. Poc chudi ky ttf DNA

Quan sat trén hinh, ngudi ta s¢ doc thi ty cac base.
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DideoxyNTP
A T G C
~—— | ATTGCGATTCG.;:::
S ATTGCGATTC.
—— | ATTGCGATT 10
— ATTGCGAT 47
— ATTGCGA 4t
 — ATTGC. =,
— | ATTG - -
. ATT .
- — AT
1‘1
o e A
i
E— ddA
Direction of
% electrophoresis

Hinh 28.1. Cac bude doc ma di truven bing phuong phap Senger-Coalson

28.3. Giai ma di truyén trén may DNA sequencing
283.1. Chudn bi DNA . DNA cho chay Sequence can phai tinh khiét
- Kiém tra ndéng do DNA trude khi chay sequencing
- Chuan bi probe
- Cho chay PCR dé kiém chting probe
- Pha probe vao DNA theo néng do thich hop
Déanh dau primer
- 5X Kinase buffer va primer, chi ¥ bé ngay vao da

- Dung pipett 1y 5pf thanh phan sau:
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Thanh phan Thé tich S6 lvgng
Sequencing primer 2ul I1pmol
5x kinase buffer Tl

! (y32P) ATP 1pl 2pmol
' T 4 polvnucleotide E 1l lunit

Chi v: Primer M13/pUC ¢6 23 base kiém ching. Ly 1,5ul primer phéi hgp vdi 0,5U1 nudc

"cit bo vao tube.

- Day tube vi lic nhe, t nhiét d6 37°C trong 10 phuit
- U trong 55°C trong 5 phuit, dat tube ngay trong da

28.3.2. Phan ung ma di truyén

- 5ul labeled primer & giai doan 1 thém 7ag polymerase vai 4 base trdn vao tii 1 DNA

template.

- Chudn bi nudc cat, 1 56 lugng nhd DNA trén vao (diéu nay tuy thudc vao kich thucc
cda plamid hay cosmid hay BAC). Néu DNA nhé hon 33kb thi chi can 33ng /kb ciia

chiéu dai cho phan iing PCR

- Tut thé tich trén ta c6 thé tinh todn 26ul DNA ding cho phan ung nay

- Trong giai ma di truyén cing can ap dung phiiong phap PCR.

28.3.3. Cach pha dung dich
Giai doan pha dung dich
1. Labelled primer
10X 7ag sequencing
I2. Template DNA va nudc
7aq DNA polymerase 2,5U/ul

Chuii y déi véi phan tng kiém chiing, 1ay 10l I ctia 10pg/ ml pUC 18 DNA cho vao

nudc cat

5ul
4ul
26l
_ o
36ul

- Cac tube dugc day, tron déu dua vao da
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28.3.4. Chudn bj 4 ma di truyén

Toan bo thé tich pl

Thanh phan Tube A Tube C Tube G Tube T
A 2
C 2
G 2
T 2
Chuan bj trén phan ting
8 8 8 8
10 10 10 10
28.3.5. Chuong trinh sif dung PCR trong DNA sequencing
“ | Giai doan Tén giai doan Chu ky Nhiét 4o Thoi gian
1 Lam nong 95 3
2 Lam nong 30 95 30"
Lai 30 55 30
14 Chuyén 30 72 1
5 Chuyén 72 5
6 Luu tri 4 |

28.3.6. Chuyén ADN méu vio cdc giéng cda mdy

- Lam néng sequencing tube 90°C. Load 4ul cho mdi giéng

- Gel dugc phét trién va doc trén mdy théng qua vi tinh (hinh 28.2)

Qui trinh dugc tém tit sau (hinh 28.3); Dinh hudng cho ma di truyén (hinh 28.4)
Doc két qua (hinh 28.5 va 28.6)
DNA sequences tif clone pKS1 chita OPF18
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DNA sequences of F18F
$’ttcccgggtt ccactaggat 3' F18F primer

1 ttccegagtt ccactaggat ttataggitt ttittgecgg atatccecga gcatactaag

61 cctttititt ticatactaa gtettiittg tgtgtgtglg gaatccgegg clgeigegac

121 agggggggac attgtaatgg ctacticgga gecatctgic aatcaggecc cigctactic

181 ggagcegtcet gtcaatcagg cecticctic igtcaaacag gcocctgeta cttcggagee

241 gtclgtcaat caggccctac clicigacgt agctaaggaa geaggeaaag ctgacgtagc

301 taaggaagca ggcaaaggceg cgggetictt ctegtetett titggatgec tetgtictic

361 acagaagtag gagtaaacag agagtgatct atgccctgge lgggeagage gagggatagg

F18MF 5’ag agagtgatct atgccetg 3’

421 gtgetttctt tetatatgga taggtgggtc ticecttect atetctotit tettitgtta

481 ggaaggtiag tcatcatgce ccgaactagg tgitatigaa aactaatece tgtetgggtt

941 agagigitly gggtagtgca tigaccttac tcagtttalt agtgegettg citgcagaga

.601 gtaaatggct gtagtgaaac teegtgacta ggtgataget tgagtaggag gaaatagtge

‘@61 atggactaat acact

7:-----------middle portion-----------------

DNA sequences of F18R

1 aagcaagcta cattgettge attegttaaa cggtagettc cgegeecttc ctgectgetg

61 aaattgatgt gaatgatcgt gtcttcgaca tcaatttcag tetgattaga tatgteattg

121 aaacaaatce gtittgtetc tgttttctit tcggatgage cagecgatee taacagaatt

181 titgaggage cggacgacga agectcaaaa tcagataaag aticteecgac gcgaccggac
241 ttcaactata titttttt (some more)

402 tececagctt ccacggtecg cttaccgagg aagagatgeg ggaggacceca gggecagage 461

3’ GGGGTCGAA GGTGCCAGGC G 5 F18MR primer

462 aagttgggtt ggggtataga gecgtaageg cggtggoggt gacagaggat gtgctegtac 521
322 gattcatagt tgggtatgat attctcgtgg attgttggga acgtcctcta tattcgaaat 581
582 atgcctitct aggagceatta cgatctgcag ctcaaatggt cecttatgaa gtetetattg 641
1642 gtcttatict tattgtgcge cttgtgagea cgtttggate cgegaaggcea atcgetegga 701

702 tettccecta acccaacceg ggaa 725
F18R 3’ GGGGAT TGGGTTGGGC CCTT &5’

Hinh 28.2: Ma DNA wi F 18 daor doc
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Primer Cy5™ fluorescent |

DNA Template

N

Prereaction mixture

L

Termination
mix-A

L

Termination Termination
mix-C mix-G

Termination
nuix-T

Temperature Cycle Incubation

95"m55"c
K?O"C v,‘/

Denaturing polyacrylamide gel electrophoresis

v

ALF Express™ Automated Sequencer

\

DNA sequencing

Hinfr 28.3: (_)u;' trinh doc mad DINA
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Rassz — Q > 5 GAG CTC ACA ........
oo TG TCA CTG GAG GC 3

Rf-3

RG140 \ m
» 5 GTACATAGTAG.......

\\‘_//I e 2 TGTGCTACTCC &

Nuclectide Sequencing

“ Choromosoma 1 Clone
A A .
v
’* !
!
! 5'GAGCTCACAGCAATCTGC ATY

/ 5' AGTATCTGTCACTGGAGGC 3'

- PCRE
'_] - ’ & GTACATAGTAGCACCTGCTC ¥
e b § TCCCTAGTTTGTGCTACTCC ¥

i i Restristion Digastion
Developing a PCR based indirect selaction mathod for RH3)

L} poymorphism

1 i i,‘— Ecofl
i Design primers

Hinh 28.4: Qui trinh dinh hudng cho mot gen cd thé doc dupe md va thiét ké primer

W T A A N AT ¥ A
i
il

Hinh 28.5: Gidf md di travén F tréen OK 3
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L Hinh 28.6: Gidi ma di truyén R trén OK 5

8.4. Phucng phap Maxam -Gilbert (phuong phap héa hoc)

Phuong phap nay ciing tuong tyf nhu phuong phap Sanger va Coulson. Tuy nhién
>huong phdp nay khéng cin nhan ban vé tinh M13 va can sgi d6i DNA, khéng can primer,
b3 vi vdi phiong phap nay khéng téng hop s¢i mdi DNA. Phuong phép nay cin DNA
ianh ddu va ding mot sb hda chit rat doc.

Phuong phép nhu sau:
1. Budc diu tién 1a cAn DNA day déi va DNA ¢6 déanh ddu véi nhém phophor
déng vi, sau d6 1am néng & 90°C. Qua trinh nay tach DNA thanh soi don (hinh
28.7). Chay dién di ta s& thay cdc soi tach ra, s¢i chifa nhém purine nucleotides
thi sang va n&ng hon.

2. Sau khi chyp anh ta thdy két qua nhit trén hinh.
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(a8} Labailing and strand dissociation

Palynucleotide  Swrooormmeeyg

M s e kinase oo
. - ooy,
avy Restiction  J2P-dATF ~ /
W fragments oM Labelted
e g{)ogo 5 termin

A
q,//l;helled single

{b) Separats light and strands

heavy atrands

Purity one of
tha strands

Claavage reactions

(c) Strand claavags - A -7
R T Bta,
-——— A & T
- A = T
A = T

{d)} The reaulting sutoradiograph

Hinh 28.7: Tach DNA thanh sof don
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29. PLASMID

29.1. Gidi thiéu

Plasmid 1a nhiing phan tt DNA vong, xodn ddi, ¢é tinh chét tif tai ban. Plasmid ¢d
trong cac vi khudn, xem nhu phan tit ¢é tinh chat ngoai nhiém thé (extrachromosomal) con
¢6 tén 1a “supercoiled DNA” do cAu triic xodn déi dic biét ctta né. Néi chung, tht ca cdc vi-
khudn déu ¢é plasmid. Mot vai plasmid mang théng tin di truyén tif t& bao ndy sang té bao
khac (goi 14 F plasmid); nhiing plasmic khdc mang cdc bé gen déc biét dung trong nhing
co ché khong cin thiét, duge goi la “degradative plasmid” ; va mot vai plasmid khong c6
gen chiic ning, co tinh tam thdi, duoc goi la “cryptic plasmid”. Plasmid ¢é qui mé kich
thudc thay ddi, tit nhé hon 1 dén 500 kb. Méi plasmid déu ¢6 mot chudi ma di truyén
(sequence) mang chuic nang nhu mot ngudn cua tinh chét b tai ban DNA (replication).
Néu khong ¢6 vi trf ngudn nay (ORI), DNA khong thé tai lap lai trong té bao cay chu.

Vai plasmid dugc thé hién thong qua 10 dén 100 ban sao trong té bao chu, duge xem
nhu : plasmld <6 56 ban sao cao. Plasmid khdc ¢6 1-4 ban sao / té bao, dugc xép vao nhom
plasmid c6 sé ban sao thap. Trong trudng hgp c6 hai hodc nhiéu loai plasmid khac nhau
khong thé & chung trong cung mot té bao chi, ngudi ta goi d6 1a plasmid thudc nhom don,
khoéng tiong hgp (incompatibility). Nhitng plasmid ti nhiing nhém khéong tuong hop nhu
vay ¢6 thé duge xit 1y cho vao cing mét té bao. Sy ciing hién hitu nay (coexistence) déc lap
v&i s6 ban sao ciia nhing plasmid riéng biét. M6t vai vi sinh vat dugc tim thdy ¢6 it 8 dén
10 plasmid khdc nhau. Trong trudng hop nay, mdi plasmid c6 thé thyc hién nhiéu chic
ning khac nhau va co ban sao riéng cua ng, méi thif thudc nhom khong tuong hop. Mét vai
plasmid chi 6 thé tai Iap lai trong té bao cila mot loai dic biét nao dé ma thoi, duge goi la
sif chuyén biét vé ngudn lap lai. Nhiing plasmid khic it ¢é tinh chuyén biét nay, né cd thé
tdi 1ap lai trong nhiéu loai vi khudn. Do d6, ngudi ta xép loai plasmid thanh hai nhém:
nhom c6 phé ky chi hep va nhém c6 phé ky chu rong.

Vi tinh chéit tif tai ban, plasmid cé m6t ban chét quan trong 1a mét vecto mang DNA
di dugc tao dong (cloned). Tuy nhién, plasmid thuong thiéu nhieu diém quan trong khac,
cAn thiét cho mot cloning vectd ¢6 chit lugng tét. Nhitng dic diém 4y la: (1) kich thudc nho
r&t cAn thibt, bdi vi hiéu qua ctia viéc chuyén DNA ngoai sinh vao E. coli =2 giam di mét
céch c6 ¥ nghia so véi plasmid ¢6 kich thude 1on hon 15 kb; (2) tinh ddng nhit (don) vé cac
vi tri xdc dinh men endonuclease hoat déng, noi dé dong DNA sé duige gin vao; (3) mot '
hodc nhidu hon marker di truyén ¢6 tinh chon loc déi vdi té bao nhan dong DNA ngoai
sinh. Tt d6, cdc cloning vuctor la nhing plasmid nhu vay, sé dam duong cong viéc dugc
goi 1a cong nghé 14p ghép gen.
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29.2. Cloning vectd 1a Plasmid pBR322

Mot trong nhiing nghién cuu xuht sic va duge ting dung rong rai la plasmid pBR322.
Vecto tao déng nay duge ky hi¢u bing chit “p” dé chi plasmid, ky hi¢u BR la tén cua F.
Bolivar va R. Rodriguez - hai nha nghién cdu tim ra plasmid nay, va s6 322 1a ky hiéu cua
nha nghién ciu dit ra. Plasmid pBR322 ¢6 qui mé vé kich thudc 1a 4361 bp. N6 mang hai
gen khang vdi thude khdng sinh: mot déi vdi ampicilline (ky hiéu la Amp 7), mét d6i vai
tetracycline (ky hiéu la 7et’). Plasmid nay cang ¢6 vi tri déng nhat cua BamH]1, Hindlll, va
Sall & trong gen Tet'vi tri Psfl & trong gen Amp . Vi tri EcoR] nim & chd khéng cé tin hi¢u
di truyén nao. Ngudn ctia sy ti lap lai (origin of replication) chi ¢6 chife nang trén E. coli.
Sé ban sao rit cao cia £, coli dugce duy tri, va khong ¢ trang thai sin sang dé chuyén sang
bacteria khac.

Lam thé nao dé pBR322 hoat déng nhu mot cloning vecto' ? Phan tf pBR322 la mét DNA
vong kin, fhudn khiét. pBR322 duige cdt vdi mét restriction enzyme, tai noi cé chifa gen khang
v6i thudce khang sinh, tao ra DNA day don, thing, dang sticky end (dau day so le khac v6i dang
blunt end 1a diu day biing nhau). Phan tif day thing nay ditge két hop véi DNA ctia mot ngudn
1a nao d6. DNA nay dugc cit ra bing mét restriction enzyme gidng nhu enzyme da dugc st
‘dyng trén plasmid, dé ¢6 hai diu thuéce dang sticky end tuong tng (nhw ngam cta hai thanh g
Ehop véi nhau). Hon hop DNA nay duox xit 1y bing men T4 DNA ligase, voi syt c6 mat cua
ATP. Trong diéu kién nhut vay, hang loat cac phéi hop khac nhau sé dugk tao ra, chifa dung ca
plasmid DNA vong nguyén thiy. Dé giam thiéu cac lién két khéng mong mudn, plasmid ¢6
gén DNA mdi s& dugc xii 1y bing enzyme alkali phosphatase, nhim loai ra nhom phosphate 5
tit DNA plasmid day iiéng. Nho vay, T4 DNA ligase khong thé gin véi diu cua day thing
DNA plasmid da dugc phan phosphoryl hoa (dephosphorylated). Tuy nhién, hai ciu nbi
phosphodiester dugc tao ra boi T4 DNA ligase sau phan tng ndi két va tao vong
(circularization) ciia DNA da x(t Iy alkaline phosphatase, du stic gitf ca hai phan ¥ dinh nhau
lai (DNA mdi va plasmid), cho dut c6 sy hién dién ctia hai nick (ndi g6c OH va OH). Sau khi
chuyén nap xong, cc nick s& duckc han lai boi hé théng DNA ligase ctia té bao chu.

29.3. Pjc tinh cd ban ciia Plasmid

Plasmid phan b rat rong trong sinh vat ha déng (prokaryotes), kich thudc thay déi
1t 1 x 10° daltons dén 200 x 10° daltons.

Mot vai tinh trang vé kiéu hinh do gen mang plasmid: khang thuéc khang sinh, san
xuét ra chit khang sinh, phan héa hop chat ¢ mui thom, san xuat heamolysin, lén men
dudng, san xuét enterotoxin, khing voi kim loai ning, san xuét bacteriocin, kich thich khéi
u thuc vat, san xuat hydrogen sulphide.

Cryptic plasmid la plasmid c6 tinh trang kiéu hinh chua duge biét.
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Plasmid c6 thé dugc chia ra lam hai loai: conjugative (tiép hgp) va nonconjugative (khéng
tiép hop) tiy thudc vao n6 ¢o mang hay khong mang gen chuyén nap, goi la fra genes, gen nay
kich hoat suf phan cét té bao cua vi khuan

Plasmid ciing dugc chia trén co s¢r s ban sao (copy) trén té bao nhiéu: “relaxed
plasmid”, vait, hodc bi gidi han : “stringent plasmid”.

Conjugative plasmid thuong ¢6 trong lugng phan tu cao, xuAt hién mot dén ba copies
/ hiém thé. Trong khi non-conjugative plasmid c6 trong luong phan it thap, xudt hién
nhidu copies / nhiém thé.

29.4. Sy thudn khiét ciia Plasmid DNA

Didu kién tién quyét cho k§ thuat cloning la sd thuin khiét cia plasmid DNA. D6 la
vén dé thudc v& phiong phap. Diéu kién 1y tudng o duge khi mbi té bao bi v, di dé cho
phép plasmid DNA  thodt ra, ma khong bi tap qua nhiéu DNA & nhiém thé. Cic DNA
nhidm thé ¢6 phan tii 16n sé ditge loai b, nh ly tam véi van tée 1én.
. Phuong phdp Vinograd : ly tam trong dung dich CsCl, ¢6 chia ethidium bromide
(EtBr)- | |

Phudng phap Birnboim va Doly : quan sét trong phé pH rat hep (12.0 - 12.5) trén day
don DNA thing.

PAC TINH CAN THIET CUA PLASMID TRONG KY THUAT CLONING
C6 ba dic tinh:

+ Trong ligng phan tit thap

o Kha ning tham do céc tinh trang chon loc trén té bao chu

o C6 cloning site du cho moét lugng lon restriction enzyme

29.5. Nhiing Plasmid khac trong ky thuit Cloning

Plasmid pBR322 dugc xem dung vecto trong ky thuat cloning rat pho bién. N6 chi cé
mdt it vi tri cloning ¢6 tinh déng nhét (cloning sites), viéc st dung né can mot qui trinh cd
tinh chon loc vé thai gian. Vi vay, nguoi ta cn phai phat trién thém nhang hé théng khéc.
Thi du plasmid pUC19 <6 2686 bp, chiia gen khang ampicilline, B-galactosidase gene
(IacZ) trong ca ché operon vé lactose ctia E.coli gen Jacl san xuét ra repressor protein -
didu tiét sy thé hién cla facZ’, mot doan ma ngin c6 nhiéu cloning site (nhu EcoRl, Sad,
Knpl, Xmal, BamHl, Xbal, Sall, Hindl, Acdl, BspMI, Psd, Sphl, Hindlll), va nguén cha sif
tai lap lai tif pBR322.
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Qui trinh chen loc cita pUC19: € bao mang pUC19 chua duige cat tién duoc phat trién
trong moi trudng isopropylthiogalactoside (IPTG) - mét inducer trong Jac operon. San
phdm cia gen Jad khéng thé két dinh vdi viing hoat dong cia promoter - operator cda gen
lacZ’, cho nén gen JacZ' trong plasmid duge chuyén ma va gii ma. Protein lacZ' phéi hop
VvGi protein da dugc mang tin hiéu di truyén cia DNA nhiém thé, dé tao ra mot B-
galactosidase lai va hoat déng manh mé&. Cuéi cung chit con lai 5-bromo-4-chloroindolyl-
B-galactosidase (X-gal) trong méi truong, sé bi thuy phan bai B-galactosidase lai nay, cho ra
mot sdn pham mau xanh lo. Trong diéu kién nhu vay, céc colonies ¢6 chita pUCI9 chua cai
tién sé xuit hién mau xanh nay.

Trong thi nghiém tao dong bing pUC19, phan tit DNA cta sinh vat (source DNA)
dugc cit bing restriction endonuclease dé ¢ diém tuong tng cho ky thuat cloning
sequence. Phan tit DNA nay dugc két véi pUC19. Ngudi ta xi Iy pUC19 bing restriction
endonuclease giéng nhu déi véi DNA. Sau do, ngudi ta cho xif 1y véi alkaline phosphatase.
Sau khi gidn chiing vao bing T4 DNA ligase, phan ing két hop duge thyc hién, do sy
chuyén nap viao té bao chii. Té bao chit ¢6 thé tif tong hop mot phéan B-galactosidase dé két
hop vdi san phdm clia JacZ’ gen, tao ra enzym chiic ndng. Té bao chu nay dugc dat sang
mdi tridng cé chida ampicillin, IPTG, va X-gal. Nhilng té bao khong dugc chuyén nap,
khong thé phat trién trong méi trudng c¢é ampicillin. Té bao ¢6 plasmid dugec i lap chu ky,
s& phat trién dugc trong méi tridng ampicillin, béi vi né cé thé tao ra p-galactosidase chue
ning, né san xuat ra cdc colonies ¢é mau xanh lo. Trai laj, té bao chd mang cau tric
“plasmid-cloned DNA” sé cho ra colonies mau trdng, trén moéi trudng nay. Bdi vi, DNA
diigc gdn vao vi tri restriction endonuclease trong nhiéu chudi ma cia dong sé dot pha kha
nang doc cla gen /acZ’ va ngln cn viéce san xudt protein JacZ' chiic ning, tao ra hé qua la
khéng c6 mot B-galactosidase lai ndo dugc san xudt. Sy ving mit B-galactosidase lam cho

X-gal trong méi trudmg khong chuyén déi thanh hgp chat mau xanh. Colonies mau tring
~ (posttive) sé duge thanh loc ngay sau d6, dé xac dinh xem cdi nao mang chuéi ma DNA cén
thiét cho nghién cuu.

B& sung vdi pBR322 va cac series ciia pUC plasmid, nhiéu cloning vecto khéc ciing da
dugc xem xét. Nguyén tic chung bao gédm hai yéu cdu co ban nhut sau cho ky thuat
recombinant DNA la:

¢ chon cloning site
e cich nao d& nhit dé xdc dinh té bao cé cdu tric "plasmid-cloned DNA"

Vi tri cta restriction endonuclease 1a chuc niing cuc ky quan trong trong nghién cuu
recombinant DNA
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Cac plasmid thuong ding trong nghién citu : hinh 29.1.

EcoR1
Clal
EcoRV
Bghl

Restriction map of pDC38

Xho!
° EcorR1
\\\
Acti promoter
ang intron
PDC 38
pActli-Pdcl-tnos
5.4Kb
Rice Pdcl cDNA
2.15Kb
S tnos
~
Nsit " BamH O

Notl-Xbal-BamH!?smal-Kpnil-Sacl
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BstEl
BamHI

Bglll

Bglll

BstEH

Smal

Sacl

Accl

///Hmdﬂ

HindIH

Accl
Hindlli
Pstl
Accl
Hindi?
Sal1
Xbal
Spal
BamHil
Smal
Pst1
EcoR1




FRindtH Xbot Hindin!

Xhal

Ldal

CaMV 358 Kice Acun
“\\ pol promuoter promoter
pUluescripe
: H-KS
WObp S65bp B0 bp 2100 bp 1890 bp 260 bp
PAG35Bar(A)- 8.85 kb
FiraUl Adal Hindt Ykl
Clat
CaMV 158 Rice Actin
promatcr promaoter
pBluceript
) {1-pS
&i0 dp S6Sbp 260 bp 2100 bp
PAG35Bar(S)- 8.85 kb
Clal Psat Psnt Hinall keIl

I

Ubiguitin Rice Actin
promoter promater
260 bp 565 bp §950 bp 2100 bp 1890 bp 260 bp

[ —

PAGUB- 9.85 kb

Hinh 29.1: Ba plasmid (Hier va ctv 1994)

Hinh 29.1 cho thdy médi plasmid cho gene gus A, vdi encode cho B Glucuronidase (GUS)
dfge kiém sodt bdi promoter hoat déng cuia cay hia
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Restriction map of pTC9

Not1-Stii-bsgl-Hmdnl Xbal

Psil
. Sall
355 promoter
Bglll
. -~ BamHil
Adhy 1 intron Smal
. Psil
FeoRl
pTC9S
_ 358-1-Adh
pUCSE p
1-mes-tnos BstEl
5.7 Kb
- Nsil
Rice Adhl cDNA
Stul
tnos N
Sacl
cooitl
I coRkV
Nsil i
(a1

[ Belll-Xbal- indghl-Not1-Stl tagl

Sall-hunghacel
xhotl

Drall

Apal

Knnl

Saci

SallPstl
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Restriction map of pTC10

Nct1-Stil-Esgl-Hindill-Xbal

Pst1
L . Sall
G
35S promoter
Bglll
Adh 1 intron qomii
Pstl
EcoR1
pTC10
uCs p35S-1-Adh _
P 1-mcs-tnos Nsi1
5.7 Kb
Stul
Rice Adhl cDNA
Sacl
tnos BstElt
EcoR1
) EcoRrv
Nsil Hindllh
Clal

\

Bglil-Xbai-Hindlll-Not1-Stil-Eagl

Sall-Hindlt-Acel
Xhol

Drall

Apal

Kpnl

Sacl

SallPstl
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Restriction map of pDC40

Xhaol
~ . EcorR1
/" ..... -
7, Q
./I"
- Actl promoter
; and intron
:';'
PDC 40
‘A pSP72 pActl-Pdc!-tnos
5-4Kb
;‘ll_
Rize Pdol cDINA
2.15Kb
tros
EcofRl
Em} T " Smat
ECcoRV Ngil | Bsikn
Egill

Notl-Xbal-BamHI?smal-Kpni-Sacl

Tai liéu tham khio

Hiei Y, Ohta S, Komari T, Kumashiro T. 1994. efficient transformation of rice mediated by

1A fot
RamHi

Bglt)

Xhoi
Hindlli
Hirndid

Acel

Sacl

Acci
Hindtil
Psti
Acgt
Hindl?
Sall
Xbal
Spal
Bamhl
Smal
Pstl
EcoR1

Agrobacterium and sequence analysis of the boudaries of the T-DANA plant ]. 6; 271-282
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30. ESCHERICHIA COLI

30.1. Gidi thiéu

Escherichia coli 1a vi khudn vdi b nhiém sic thé c6 khoang 3 triéu basepairs(bp).
Thuong chiing c6 thé phét trién trén méi trudng giau.carbon nhu glucose va mudi cé
nitrogen, phosphourus, va kim loai, F.colf phat trién rét nhanh, nhét la trén moi truong
giau dinh dudng cung cap té bao vdi amino acid, vitamine, v.v...

Khi E.colf phat trién trong méi trudng long, mét sé lugng té bao dhige phan lap trong
méi trudng vé tring. Sau madt thai gian, thi goi 1a Jag, vi khudn bt diu phan chia. Trong
moi trudng giau dinh dudng, mét chudi d6i duge hinh thanh trong 20-30 phuit. Giai doan
phase nay goi 1a Jog phase (c6 thé phan chia giai doan nay Jog som, log trung va Jog muon)

30.2. Chuin bi méi truong va dung cu cho nghién ctiu vi khudn
Méi trudng mini
Céc chat can cho moi trudng nay nhit sau :
S5X M 9/ 1it
30g Na,PO,
15g K, PO,
5g NH,CI
2,5g NaCl
15mg CaCl,
5x Mé63 /it
10g (NH,) 250,
68g KH, PO,
2,5 mg Fe50, 7 H,O
pHv6i KOH =7
5x A/ Lit
5 g (NH,), 50,
22,5 g KH, PO,
52,5 g K.H PO,
2,5 g sodium citrate 2 H,O
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MG6i triong Gidu dinh duong
Méi truomg H/Iit
10g tryptone
8g NaCl
LB lambda broth /1it)
10g tryptone
2,5 g NaCl
Mo6i truomg LB/it
10g Tryptone
5g yeast extract
5 g NaCl
1 ml 1IN aOH
NZC broth/Iit
10 g NZ amine A
5 g NaCl
2g Mg C1, 6 H,O
5ml ciia 20% casamino acid
Superbroth/lit
32 g tryptone
20 g yeast extract
5g NaC(l
5ml 1N NaOH
Tryptone broth /lit
10g tryptone
5g NaCl
2x TY /It
16g tryptone
10g yeast extract
5 g NaCl
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TYGPN/ Iit
20ryptone
10g yeast exiract
10ml 805 glycerol
5g Na,[HPO,
10 g KNO,
. Mbi triong rdn
Tit méi trudng long chuyén sang moi tridng rén chiing ta cAn phai bé sung
lugng agar
H plate/lit
10g tryptone
8g NaC(l
15g agar
Lambda plate/lit
10g tryptone
2,5 g NaCl
10 g agar
LB plate/Iit
10 g tryptone
5 g yeast
5 g NaCl
- 15 g agar
' 1m! 1N NaOH
Thém vao cdc hoa chit
Antibiotic
Ampicillin 50pg/ ml
Tetracycline 12pug/ml
Clc antibiotic
Galactosides
Xgal toi 20pg/ mi
IPTG 0,1mM

Cdc galactosides
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31. CHUAN BJ TE BAO (E. COLI, DH E5 o)

31.1. M& diu

Thut vién té bao DH E5 « da duoe chudn bi trong thw muc, nhitng té bao nay theo sau
1a phan tit cDNA st dung vector pUC hay pBR322 dé chuyén hay giao dén t bao ngoai lai.
Mot s6 marker cung cap b6 sung cho gen B-galactosidase tit pUC hodc cac vector tiong
duong.

31.2. Phuong phap

1. Quan lac (Colony) don cua té baoc Ecoli (DH 5 o) dugre U trong 5m! Luria broth (LB)
va trong trong moi trudng 37°C qua dém véi may lc (225rpm).

2. 2ml quan lac phét trién qua dém duoc cdy trong méi truomg 200ml céa LB trong
500ml va trong cho tdi khi doc OD dat gia tri 0,5 (& 660nm)

3. Té bao duigc dua vao dd lanh

4. Ly tam 1000rpm tai 4°C trong 15 phuit

5. Thém vao mil dung dich CM 1 buffer

6. Tron méu (dé trong da) trong 20 phuit, ly tam 1000rpm & diéu kién 4°C trong 10 phuit
- 7. Pellet dugc dua vao dung dich CM 2 buffer

Té bao dy trd trong -20°C

CM Ibuffer CM 2 buffer

100mM Sodium acetate pH 5,6 10mM Sodium acetate pH 5,6

50mM Mn(Cl, 5% (v/v) glycerol

SmM Na(l 70mM Ca(l,
5mM MnC(Cl,

LB Broth LiCl buffer

" 10% cua Bacto Tryptone 5ml 1,0M Tris pH 7,5

5g Yeast Extract 2,23 g EDTA (62,5mM)

Nucde 0,4ml] triton X-100 (0,4%)
10,6g LiCl crystals (2,5M)
Nuigc 100ml
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Chuyén vi khuin

Thanh phé‘m Sé lugng
DH 5 a té bao 500ul
PUC 19 Monomer 90,01ug/ ml}) 10ul
Mbi truong
SOC

- Bactotrytone 2% 2.g
Yeast Extract 0.5% 0,5g
NaCl ~ 1ml
KCl1 2,5nM 0,25ml
MgCl,, MgSO, 20mM 1ml
Glucose 20mM Tl
H.O cét cho tGgi 100ml
Phuong phap :

‘ 1. Mgt stock dung dich chita pUC19 (0,0111g/ ml) cung cp cho viéc chuyén gen ¢6 hi¢u qua.
2. Chudn bi mAu dé trong da

3. Di chuyén té bao competent tit -70°C dat vao da trong 5 phit

4. Nghién té bao, cho 100pl té bao vao polypropylene tubes

5. Dé vao da

" 6. Thém 5pl t61 1 100pl té bao

7. Phén ting hoa tan 5 1an trong 10mM Tris HCl pH 7,50 va ImM NA 2 EDTA, thém 1-5 pl.
Tron nhe

8. U trong da 30 phuit

9. Lam nong té bao 54 giay trong 42°C trong nudc, nhd khéng durge lic

10. Bé vao da trong 2 phuit '

11. Thém 0,8mi SOC

12. Ly tAm vao 225 rpm (37°C trong mét gio)

13 . Hoa tan phan ting chifa plasmid DNA 1: 10 vai SOC

Trai 100y trén dung dich LB hodc YT véi 100ug/ ml ampiciltine va 50 pg/ml X-gal
14. Hoa tan phan dng can thiét thém nhut giai doan 12

15.U qua dém
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32, CHUAN B PHAN TiCH DNA VI KHUAN

31.1. M& diu

Trong phan nay, ching t6i muén gidi thi¢u cac ky thuat lam tinh khiét DNA cua vi
khuén, té bao cay, va té bao dong vat. '

Mudn c6 miu DNA tinh khiét cAn qua cc budc sau

31.2. Vit lidu
Ly trich nh& Phenol va két hia boi cdn trén DNA
Vat liéu

25:24:1 phenol/ chloroform/ isoamyl alcohol
3M sodium acetate pH 5,2

100% cén trong da

70% cdn

TE buffer

31":3. Phuong phap
| Ly trich phenol

1.

S

Thém vao bing thé tich tuong duong vdi ba chét phenol/ chloroform/ isoamyl
alcohol trong dung dich DNA

Rung, (vortex) trong 10 phut
Dé yén 15 gidy o nhiét d9 trong phong
Loai bo DNA tap

 Néumiu két tia tréng thi l4p lai giai doan it 1 -4

Két tia ethanol.

© ® NS

Thém vao 1/10 vol ciia 3 M sodium acetate, pH=52

Thém 2,5 vol cta 100% cén, trén trong 5 phuit

Rung (vortex) 5 phut

M6t liigng nho pellet Kkét tia, do d6 lay pipette hiit bo chit 16ng bén trong tube

10. Thém 1ml ¢én 70% tron vai lan
11. Loai bd cdn bén dudi la pellet
12. Phoi kho pellet

13.Hoa pellet v6i TE
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33. PHAN CAT MOT PHAN VA KiCH THUGC
CUA PHAN TU DNA

33.1. Mé& dau

C6 hai loai phan cdt, phan cdt toan phan va phén cit mot phin, trong gidi han cta

phuong phap nay thuc hién phéan cit mét phin dé thyc hién trong cac bide tiép theo trong
thiét 14p ngan hang gen.

33.2. Dung cy va phan ting

Dién di

0,5x TBE

uv

100mM PMSP dung dich

Buffer 10mM Tris (pH 8,0), 50mM EDTA
5% Bleach

Incubator

10x Hindlll

LMP agarose

33.3. Phuong phap

1. Miu DNA dudc dia vao TE buffer (1/100 ctia 100mM PMST & nhiét d¢ 30°C trong
hai gid.

2.1x HindIll buffer nhiét 49 trong phong sau 1 gid.

3. BS buffer hoan toan. Pun 65°C trong 15 phiit. Can than trong 10 phuit

4. Thém 10-15 unit Hindlll, dé 37°C, thém 10ul 0,5EDTA

5. Pun agarose va chuén bi gel (1% agarose + 0,5 XTBE) dé aiing trong 30 phuit.

6. 2 1it dung dich rita 5% dién di trude khi cho chay PFGE

Hai lit nudc cAt ria lai trong 20 phuit, bo tht ca nude thay vao 0,5TBE va lanh 30 phuit

7. Chuyén miu NDA vio giéng

8. Chay dién di
chay trong 18 giG v /cm 4,5, nhiét d6 11°C

9. Di chuyén gel sau khi chay dién di, ngam trong ethidrium bromide trong 30 phuit

10. Kiém tra dugi UV

11. Chyp hinh

33.4. Ung dung

Ung dung plasmid, phyc vu cho k¥ thuat Southem blot va cloning
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34. PHUONG PHAP MINI PLAMID BAC

34.1 M diu

BAC (bacterial artifical chromosome) la mot hé théng dé thiét 1ap thit vién genomic.
Kich thude BAC khoang 100-300kb (Shizuya va ctv 1992). Hé théng BAC rét cin thiét trong
khi xay dung ban dé vat ly. Viéc ly trich DNA ctia plamid ¢6 phan khac hon ly trich DNA
cua cay, doi hdi cac budc chudn bi diing thoi gian, dAm bdo té bao két tia tét.

34.2. Vit liéu

Dung dich 1:
Glucose 1,8¢g
1M Tris 9 pH 8,0) 5ml
0,5m EDTA 4ml

Dung dich II:
10% SDS 0.5ml
5N NaOH 0.2ml
Nude 4.3ml

Dung dich III:
SM KOAC 3ml
Glacia acetic acids 1.25ml
Nudrc 1.42m]

34.3. Phuong phap

1. Thu thap cdc colony duge i trong 1LB ml chufa 12,5ug/ ml chloramphenicol va ¢ té
bao trong nhiét d¢ 37°C, 1i¢ 250rpm

2. Chuyén dung dich qua tube mdi va ly tdm 10.000 vong trong 30 gidy

3. Loai bd supernatant va dua té bao vao 300ul dung dich I chita Smg/ml lysozyme.
U trong da trong 5 phuit

4. Thém 300pl dung dich II, déo vai lan. U trong d4 10phit
5. Thém dung dich III va 1 trong 10 phuit
6. Ly tdm & van téc 10.000rpm trong 5 phuit
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6. Chuyén supernatant vao tube, thém 600ul chloroform: isoamyl alcohol (24:1) va
d4o nhiéu lAn. Ly tam 10.000 rpm trong 5 phuit. 850 ml supernatant chuyén qua
tube méi thém vao 600pl isopropanol. U nhiét d¢ trong phong.

7. Ly tam 10.000 rpm trong 5004l cia 70% con Janh.

8. B6 suprnatant va rda pellet v6i 500ul cdn 70% trong ba lan. Phai khé DNA pellet
trong 15-20phuit.
9. Thém vao 46u1 TE va hoa pellet. Tén trit mau & diéu kién nhiét d¢ 4°C

Tai liéu tham khao

Shizuya H, birren B, Kim UJ, Manicino V, slepak T, Tashiri Y, Simon M 1992. Cloning and
stable maintenance of 300kb fragments of human DNA in Ercherichia coli using an F- factor
based vetor. Proc Natl Acad Sci USA 89:8794-8797
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35. CHUAN BI TE BAC VI KHUAN

35.1. M& dau
Trong cong nghé gen can chudn bj ba loai DNA
(1) DNA ciia t bao chung xem nhu 1a nguén vét liéu cho qua trinh thuic hién tt gen tdi
cloning,.
(2) DNA tinh khiét goi la plamid DNA, déng vai trd vecto
(3) DNA thuc khuan thé (phage) diing trong k¥ thuat cloning théng qua phage
35.2. Phuvong phap
Thuc hién cac budc sau
1. Cay vi khudn cho phat trién va thu hoach
2. Té bao phé v& phéng thich ra DNA
3. Ly trich té bao
4. - PNA muc tiéu

2 The cells are removed
and broken to give
a cell extract

1 A culture ot bacteria is grown
and then harvested

Contrifugation
e e e i

4 7 Celi extract

Bactenal culture ~.
Fellat ot celis J

[P

‘u‘f"‘
[ .
\/ Pure DNA

4 The DNA is 3 The DNA is
concentrated puritied from

the cell extract

Hinh 35.1: Chudn bj DNA i vi khudn
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35.3. Cic thinh phin chinh trong méi trutmg cdy vi khuén

Thanh phén G/l
1. Méitruong M 9

Na,HPO, 6.0
KH, PO, 3.0
NaCl 0.5
NH,C1 1.0
MgSO, 0.5
Glucose 20
Ca(l, 0.015
2. LB (Luria Bertani)
Tristone 10
Yeast extract 5
NaCl 10
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36. PHAN LAP COLONY DON

36.1. M& diu

Quan trong nhat la vi khudn phai tinh khiét, vi khudn ndy duoc tich va chuydn sang
mdi tridng nudi cy dé ding cdc colony ndy trong nghién ciu tiép. Thém vao dé khi tach
vi khudn trén dia petri diéu cin Ittu ¥ 1 cdc colony phdi 6 hinh thai va mau xdc minh chiit
ché trude d6. Ditu ndy dé sit dung va kiém chitng lai vi khudn cé diing véi vi khitan ban
dau hay khong? Béi vi vi khudn rét d2 dang l4n tap.

36.2.Vit liéu

Dia L agar

Chudi E.Coli trén dia petri rin hay 1éng

Dén cdn va hot quet

Que céy
Td Am (37°C)

36.3. Phuiong phap

1.

4.
5.
6.

Cam cdy cy ho lén Itfa dén cdn cho 61 khi que cdy d, di chuyén que ciy sang cho
ngudi dan. Bé cho chic chdn que cdy ngudi va sach dé nhe trén bé miit ctta thach
(thanh trung) ma khéng <6 vi khuén, (Hinh 36.1)

Ding que cdy nhit mét sb lugng nhé vi khudn, chuyén sang moéi truong long dé
cdy va nuéi chiing.

. Chu ¥ tach va tréi déu trén bé mat cia thach, di chuyén trén b mit cda thach qua

4 lan “

Tré lai dua que cly thanh trang trén dén cbn va tiép tuc cdy sang moi trudng dia méi
Thanh tring quecdy

U vi khuén & nhiét d¢ 37°C gua dém

Sang hém sau colony cua vi khudn moc déu va tich ra tiing colony mét, néu khong
thay colony thi phai ciy lai.

Cé thé tach colony tit mét colony, mét vi khudn ¢é thé tich t 8 dén 12 lan dé léy
dugc colony don trén ciing moét dia petri.

Kiém tra tinh khiét ctia kj thudt trén

Kiém tra dung dich lam biing tay ma khong bj tap
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Hinh 36.1 : Cich cdy va phan lap vi kimdn

’

152



37. PHUONG PHAP COLONY LYSIS

37.1. M§ dau
Phuong phap nay chit yéu chudn bi vat lidu cho cac nghién ciju tiép
37.2. Dung ey va hda chit
| Mady thermocycler
TAm thanh tring
PCR tube
Lysis buffer (100mM Tris HCI, pH = 8,3, 20mM MgCl,, 500 mM KCl, 1,0% Tween 20.

37.3. Phuong phap
1. P&t 10ud dung dich Lysis vao tube

2. Dé mot phan colony tir dia petri chuyén sang PCR tube théng qua dung cy cay
tam.

3.0 trong may thermocycler & 99°C trong 5 phtit, rdi dat ngay vao da

' PHUONG PHAP KHUYECH DAI PLASMID CHEN VAO MA DI TRUYEN

L. Dung cu va phan ung
Thermocycler
10X PCR buffer 100mM Tris HCI pH = 8,3, 20mM MgCl,, 500mM KCl, 1% Tween
Ampli taq polymere
" Template DNA hoic colony tit phuong phap trén (Phuong phap Colony lysis)
Dung dich nucleotide (2mM ctia ANTP)
PCR primers
Primer A:

Primer B

Phuong phdp
1. Chudn bj khéi Iugng dung dich can cho phan ting PCR
10x PCR buffer Sul

primers 2ul
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5ul

dNTP

Tagq U

Nudc cht lén-cho 50pl
> Thém 1-2 mol template DNA (hoac 5pl colony)

3. Day 25ul dau (mineral oil)
4. Chuong trinh cho may nhif saut

Chu ky, thai gian

Nhiét 46

96

Giai doan

Giai doan 1 ‘ 30 giay

\ 72

Giai doan 2 ‘ 3phuit( 30 chu ky)
| Giai doan 3 10 phut 72

5, Kiém tra san phdm PCR trén agarose gel

1
a2
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38. CHUAN B] VA LAM TINH KHIET VECTO DNA

38.1. M& diu

Viéc tao mot méu vecto dam bdo sach, tinh khiét phuc vu cho thiét ké mot cdu tric

BAC mdi rét quan trong. Do d6 cin thuc hién cic budc sau

38.2. Dung cu va hoa chit

E.coliDH 10B / pBeloBAC 11

LB / 12,5ug chloramphenicol/ ml 40ul cia% x aga, 10 ul ctia 2% IPTG
Dnase free (10mg/ ml)

Chroloform: isocamyl alcohol (24:1)

300ml dung dich 1 (50mm glucose, 25mM Tris C1, 10mM EDTA)

300ml dung dich II: 30mi 10% SDS, 16m! 5 N NaOH, nuéc 254ml

300ml dung dich III: 180ml 5MK AoC, 34,5ml acerace glacial, 85,5ml nudc cit

38.3. Phuong phap tién hanh

1.
2.

e s

U té bio o6 chiia chloramphenicol/ x gal / IPTG va 11 ¢37°C qua dém

Nhit cac colony mau xanh va 1 trong 30ml LB chiia 30ug/ ml chloramphenicol. U nhiét
d6 30°C qua dém vdi lc nhe

- Di chuyén 6ml dung dich cdy vao 11it LB chita 30ug/ ml chloramphenicol. U 30°C qua

dém hodc 7 - 8 gitr trong ABS 600 cho t3i 1,3 - 1,5

Ly tam & bao trong 600rpm & nhiét d6 4°C trong 15 phuit. Di chuyén chét supernatant tif
tube

Lap lai té bao trong 800 m! dung dich STE, Iy tam lai, pellet ctia té bio trong 240ml
dung dich 1 va thém 8m! lysozyme 10mg/ml. U trong da 5 phuit

Thém 240 ml dung dich I1. Dao tube vai lan. U & nhiét d6 5 phuit
Thém 240 ml dung dijch III. Pdo tube vai lin. Git d4 trong 10 phuit
Ly tam 700rpm & nhiét d¢ trong phong 15phuit

Loc supertatants sang tube méi. Thém 504ml (0,7 thé tich) isopropanol. Dao va tron tét,
nhiét d¢ trong phong, thai gian 15 phuit.

10. Ly thm 800rpm nhiét dé trong phong trong 20 phuit

11. Loai bo supernatant va rifa pellet véi cdn 70% ba lan. Phai khé pellet trong 10-15 phuit
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12
13.

14.
15.
16.

17.
18.

"19.
1 20.
21
22.
23,
24,
25.

26.

27,

Thém 20ml TE buffer dé hoa tan pellet. Thém 40l stock RNase ADN ase. U nhigt do
37°C trong 30 phut

Thém vao vdi sé Iugng tuong duong chloroform: isoamyl alcohol (24:1). Péo tube vai
1an .

Ly tam 3500rpm trong 10 phuit

Cén than di chuyén supernatant véi pippetman khong gay ton thuong 16p bén gida
Thém 1/ 10 vol 3M sodium acetae va 2x vol ethanol vao trong tube. Dat -20°C t6i thiéu 3
gio

Ly tdm 10.000rpm & nhiét 46 4°C trong 15 phuit. Lap lai giai doan 11

Thém 3,8ml TE va hoa pellet thém 4,2 g CsCl. Sau khi CsCl héa tan, 0,2ml ethidium
bromide 13 10mg/ml. DNA/CsCl/ethidium bromide. Load tube vao trong ly tam

Ly tam 55.000rpm nhiét d¢ 20°C trong 16 gic

Sau khi ly tam, phu DNA plamid

Thém s6 lugng tiong duong nudc, isoamyl alcohol. Trén hai phase trong tube
Ly tam 1500rpm trong 3 phut

Chuédn bé mit vao thiing chia

Lap lai giai doan 21-23 sau 1&n cho tdi khi mau bién mét

Hoa 5 1an dung dich DNA véi TE thém 2x vol ethanol & 4'C rong 15 phiit. Ly tam
10.000 rpm & nhiét d6 4°C trong 15 phit

Supernatant dugc loal bo va pellet DNA rifa ba 1an cdn lanh 70%. Phoi pellet trong 20
phiit. Thém TE vao dé hoa tan pellet

Kiém tra néng d6 DNA trén 1% agarose. Mau dudc gitf trong -20°C
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39. CHUAN B| BO LOC VOI MUC DO CAO
CHO LAI COLONY

39.1. M diu

Day la ky thuat chudn bi cho vigc lai colony, thanh cong trong viéc lai colony tuy
thudc vao bude chuan bi bo loc (filter) c6 tot hay khong.
39.2. Dung cu

Kéo

Gidy

Maéi truong LB

Chloramphenicol

Hybond filter

SsC

EDTA
39.3. Phuong phap

1. Cat Hybond filter véi kich thuiée 10x 23 cm. Dat filter trén hai manh gidy Whatman c6
chifa LB 25ug/ ml chloramphenicol.
2. Ubén khay (1536 BAC clone) cho mdi Hybond filter dung 386 giéng

3. Chuyén filter mang colonies ¢6 chifa aga vdi 25ug/ ml chloramphenicol. U trong nhiét
d¢ 37°C trong 12-15 gid cho tdi colonies xuét hién, 3mm bé day

4. Loai bo filter tti khay, tAm (3mm) Whatman filter dugc ngam 10% SDS trong 5 phuit
5. Chuyén qua filter Whatman v&i 0,5N NaOH, 1,5M NaCl trong 7 phuit

6. Chuyén filter trén gidly Whatman filter véi 0,5M Tris -HCI 9 pH 7,5), 1,5 M Na(Cl, Tmm
EDTA (pH 8,0) trong 5 phut

7. Lap lai giai doan 6

8. Chuyén qua gidy Whatman vdi 2 x SSC, 0,1 % SDS trong 5 phuit va 2x SSD cho 5 phut

9. Chuyén filter vao gidy thim dé hit 4m va lam kho gidy filter trong 1 phuit

10. Chuyén filter vao trong 0,4N NaOH trong 20 phut

11. Rifa filter trong 1000ml cua 5 xSSC, 0,2% SDS vdi 20phuit

12. Rifa filter vdi 1000ml, 2x SSC v nfa hai lan trong 5 phuit

13. Phot kho filter, 1iy gidy nhom géi lai phai khé 80°C trong 2 gids
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40. LAI COLONY CHO THU VIEN BAC

40.1. M3 diu

“Map-based cloning” la mot chién luge lau dai trong nghién cifu cac gen quan trong
trén cay tréng hodc vat nudi. Muén phan tich mot vang nhiém sic thé kha rong can phai
phat trién thu vién caa genome chia doan 16n phan tu DNA. Mdi day thu vién BAC duoc
thiét 1ap diing dé ly trich cac gen quan trong va xay dung ban do vat ly. Phuong phap lai

2

colony dé bé sung BAC cho thu vién Ia bude cuoi dé thiy cac clony mong mudn.

40.2. Héa chit va dung cu

Dung dich trude khi lai

20% SDS 35ml
1M Na,PO, 35ml
1M Na,H,PO, 15ml
0,5M EDTA 0,2
" Nude 14,8ml

40.3. Phuong Phap
40.3.1. Chudn bj filter
Déi véi filter st dung 14n dau, rita filter v6i 150ml 5x SSC trong 1 gi¢ va nhiét d6 50°C

40.3.2 Chuin bi dung dich trudc khi lai

Tao 100ml dung dich trudc khi lai, dun s6i 1,5ml sssDNA (10mg/ml) trong 10 phut
trong nudc nong. Lap tic b6 vao dé trong 1 - 2 phit. Thém 0,5ml sssDNA téi 30ml pre
hybridization trong hop. Chudn bi lai dAu tién & 65°C trong 8 gio

40.3.3. Labelling

1 gi¢r trude khi cham duit lai dAu tién, labelling proble. Chuan bi 80-100 ng DNA trong
40p] TE. DNA dugc dun s6i véi nuiée trong 10 phiit va gi@t trong da. Théem 20yl label dung
dich (LS) 2 don vi enzyme va 4 pl (40Ci) ctia P¥ dCTP. Trén cin than bing pipette. Ué
nhiét d6 37°C trong hai gio. Chuyén tube dugc label vao noi co nhiét d6 100°C va dun nong
probe trong 10 phuit. Sau do dit ching vao da ngay.

40.3.4. Lai
Hop lai dugc tron tot
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40.3.5. Rua
500ml dung dich rua

Dung dich rita 2000m]
1M phosphate buffer 40ml
20% SDS 10ml
Nuroc 1950ml

Rufa filter, dat dung dich rita 65°C trong 10 - 15phuit. Chup anh

40.3.6. Chup inh
Day la giai doan cudi ra két qua

Dé filter vao trong cassette. D4t X ray film trong phong téi. Phat trién phim trong 3-4 gi .
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41. PHUONG PHAP TONG HOP cDNA

41.1. Md diu

¢DNA 1a DNA dufoc bd sung do qua trinh chuyén méa nglfo’c tit RNA, ¢6 thé thuc hién
reverse transcriptase ding RNA nhu template.

41.2. Phuong phap
| Téng hop primer cDNA ngau nhién theo cac budc sau
1. Nung 2yl poly ( A) + mRNA trong 2 phiit, nhiét d¢ 72°. Chii y dé ngay vao dd
2. Tron 10 phan 1ing nhu sau :

10x PCR buffer 20ul
28mM MgCl, 25ul
100mM DTT 2ul
25mM dNTP 4yl

0,4uM randome hexamer S5ul
40 U/ pl RNase 2ul

3. M&i miu cda poly(A)+ mRNA, chudn bj theo phan ting sau : thém 17,5 pl cua méi phan
ting va 0.5l ciia AMVRtase(7,5U/ul ) t6i 2l ctia dung dich dun néng poly (A)+ mRNase

4. Chudn bi déi ching

Mot phan uing cho AMV Rtase
Mét phan 1ing khong 6 poly(A) mRNA

5. U trong 1 gitr & nhiét do 42°C
6. U trong -20°C
41.3. Phin @ng va hoa chit can dung
Poly (A) + mRNA
10X PCR buffer
25 mM dNTP
0,4uM random Hexamers
28mM MgCl,
40U/ pl Rnasin
7,5 U/ul AMV Rtase
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42. NHAN BAN VO TiNH cDNA BJI RT-PCR

42.1. M& diu

Phlf(mg phap nay trude tién phai ly trich RNA, nhan ban vé tinh va khuyéch
mRNA cua vi khudn, nghién ciiu Northen blot, in-situ hybridization va bao quan nuclea:

Phuong phap RT-PCR (reverse transcription): dugc ap dung dé nghién ciiu mR

cua mét té bao don. Trong phuong phap nay ‘ching ta tap trung vao RT-PCR va k¥ th
cloning san phdm PCR.

Trude hét, ching ta phai ¢6 sé ligu v& ma di truyén cta mRNA muc tiéu, tir d6
thuét cloning méi ¢6 thé phat trién dugc.

42.2. Chuyén mi nguigc

RT la néi dung nghién ciiu ddu tién cta thi nghiém. Thanh cong giai doan nay
thudc vao chit lugng RNA va tinh chit cac enzyme stt dung cho RT.

1. Ly trich RNA (RNA thudng ¢6 trong té bao sinh vat séng) Nhidu tic gia dung RI
téng dé ap dung RT. Tuy nhién, phan tf mRNA chi chiém 1-5% téng sé RN
chién lutge sit dung mét cach ngdu nhién phai tranh cac phan ti tRNA, rRNA

2. Kiém tra chét Iugng RNAs

3. Tong hop cDNA

4. Tong hgp ss-cDNA

5. PCR trén ss-cDNA

Chu ¥ chién lugc thanh céng ctia RT bao gém

(a) RT-PCR cta chuéi ma di truyén duoe biét (nRNA). PCR thic hién primer (A 1
2} v6i doan primer dé khuéch  dai mRNA. A 1dinh vi phin 5, A 2 dinh vi phan 3.

(b) RT - PCR chua biét ma di truyén doan 3’

(c}) RT- PCR chua biét ma di truyén doan 5. Chién lucc cta Bva2 C phdi hop
khuyéch dai mRNA dan dén tao thi vién cDNA.

Mbi lan khuéch dai cDNA chiing ta cAn phai nhan ban vo tinh.

42.3. Cdc phuong phdp thyc hién cac giai doan trén
4231. Téng bpjt: ss~cDNA( Single - stranded cDNA)
1. Hoa tan RNA trong 18ul niide
2. Lam néng mau nhiét d¢ 90°C trong 5 phuit
3. Ly tdm, d4t miu ngay vao d4
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Mb Chon vectd
mRNA DNA
* \ 4
¢DNA cit DNA
Methylate lién két DNA | \me
Cione DNA
Néi DNI va vector
DNA VT R.coli
Thu vién céc tinh trang
/ \
Dy i %2 han
Thanh loc '
clone

Hinh 41.1. Céc giai doan thiét ldp cDNA hay genomic DNA thit vién
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4. Dé 3pmdl primer thém 10x RT buffer
5. Tron cac thanh phén sau trong tube
10x RT buffer
S5pug/ ul BSA
5U/u RNAsin
350mM mercaptoethanol
100mMdATP
100mMd TTP
1mMdCTP
100mM dGTP
200mM Sodium pyrophosphate

2,5ul
1l
Tul
2ul
0,511
0,51
2,5ul
0,5ul
1pl

Thém vao 2l (v 32 P) dCTP (400ci/ mmol) va 1 ul AMV. Tron vl RNA dun chay, u 45 phiit

trong nhiét d6 42°C

v 6. Tao chét ss-<DNA, thém 1mM dCTP véindng do (0,511 100 mM dCTP)

7. ) mau véi nhiét 4o 42°C trong 30 phuit.

42.3.2. Téng hop ss-<DNA khong qua déng vi phong xa

1. Hiba tan RNA trong 18pl nude
2. Lam néng mau nhi¢t 49 90°C trong 5 phut
3. Ly tam, d4t mau ngay vao da
4, Dé 3pmol primer thém 10x RT buffer
5. Tl;én theo phan ting nhu sau
10x RT buffer
5ug/ul BSA
5U/n RNAsin
350mM mercaptoethanol
100mMdATP
100mMd TTP
1mMdCTP
100mM dGTP
200mM Sodium pyrophosphate
Nude cht
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2,5ul
1pl
1l
2ul
0,5ul
0,5u
2,5ul
0,5ul
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6. Tron RNA néng chay / primer tron vao 1pl AMV, 1 trong nhiét do 42°C, thoi gian
30 phuit “

7. Dy tri -20°C

42.3.3. Phuong phdp PCR dung trong ss-cDNA

1. Tron mdi phan iing nhu sau

10x PCR buffer 5ul

25r;1M dNTP 0,5ul
Primer 1 (100ng/ pl trong nudc) xb pl
Primer 2 (100ng/ plnudc) xbpl
Tag polymerase 1-2U
Nudec cat 45 pl

2. Chuan bi mét loat tube 0,5ml theo sau :
- 5pl nuidic
-5ulRT
- 54 RNA
- 5pl san pham ss<DNA
- 5pl ctia dung dich (100 ng DNA/1ul)

3. Thém 45 pl chuén bi dung dich bude 1
4. Phui trén tube 1 giot dau
5. Thiét ké chuong trinh cho mdy thermalcycler véi chu ky sau

Budc Chu ky Nhiét 46 Thdi gian
C)
1 93 3phit
2 30-40 94 30 giay
55 30 gidy
72 1 phut |

6. Phan tich miu trén dién di
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42.3.4. Xdc dinh hoat déng phong xa trong ss-cDNA
Chuan bi resin

Pat 1vol, 0,5M Triscryl GF trong 0,1x TE

Bo resin {théng qua ly tAm 50g / 7 phiit)

Bé supernatant va 14p lai giai doan 3 va 2 hailan -

IS

Pé resin trong tube 0,1x TE, huu tri¥ - 4°C

42.3.5. Sdp xép cDNA
1. Dit trong tube ( 0,5ml) trong 2ml tube voiresin
Ly tAm trong 2 phiit véi 700g ,
Resin dé day vao tube 0,5 trong 3-5 mm ti miéng
Chuyén cot micro téi 1,5ml tube
Ly tam 700g trong 5 phuit
Pém phéng xa trong o6t (T) va danh gia (T)
Tinh khéi ( M ) ctia ss-c DNA theo cong thifc
M = (I/T) x Téng sé dCTP trong phan ting) x 4

SR B A A i

Néu tinh toan theo phuong phap A ta cé:
M (ng) = (I/T) x 330 b,

42 4. Cic héa chit va phan ding cho cac phuong phap trén
42.4.1. Phan iing cho muc A
10mg/ ml acetylated bovine serum albumin

5unit Rnasin. Rnasine cung cdp nong d¢ 40u/pl hoa tan 5U/ ul trong RT buffer

350 mM b Mercaptoethanol, nong 4o 14,4 M tao dung dich 350mM dung dich, tron 504

v 1950 pl clia nuide cét .

10x RT buffer : 100mM tris HCl pH = 8,3 ¢ 42°C, 80 mM KCl, 16mM MgCl,
100mM dung dich ANTP

1mM dCTP

20mM pyrophosphate

(x 32P) d Ctp, 400 Ci/ mmol

AMV

Primer
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42.4.2. Phan iing cho muc C
7ag polymerase
10x PCR buffer
100mM dATP, 100mM dGTP, 100mM dCTP, 100mM dTTP

42.4.3. Phan ing cho muc D
0,5 M Trisacryl GRF
0,1 xTE (ImM tris - HCl pH 7,6, 0,1mM EDTA pH 8,0)
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43. CAI DAT PHAN TU DNA TU DNA CUA BO GENOME

43.1. M8 dau
Muén tién hanh k§ thuat nay trudc tién phai phan cit DNA mét phén va toan phén.
Mot k¢ thuat khong kém phan quan trong la dung dung dich sucrose, giip DNA ¢6 kich
thuide ti 5 - 60 kb ¢6 thé dién di qua cac dung dich nay.
43.2. Phuang phap sucrose
Vit liéu va dung dich
DNA duge phan cét bing enzyme tifong ing
STE buffer
10% va 40% dung dich sucrose
0,9% gel agarose
TE buffer
Sucrose gradient marker
" Beckman SW -28 hojc SW -41 tiiong duong
Phlfmg phap
1. Bét dAu cit DNA (xem phén cit DNA)
2. Chudn bi 10% t&i 40% sucrose trong SW 20 tube hosic SW 41 tube (12ml gradient)
3. Lam nong DNA t6i 65°C trong 5 phit |
4. Can than khi dung dich DNA tran ra
5

: Ly tam 113.000 rpm & 20°C trong 16-24 gid, tiy thudc vao plamid hay cosmid ma thay
déi thoi gian

6. Chon DNA va cho chay trén gel 0,9% agarose

7 Két tia vdi cdn va chia ra 4 tube chifa 180ul sucrose/ DNA, thém 320 pl nidc va Iml con
" cho méi tube, t trong nhiét dd - 20°C trong mét dém

8. Phéihop cac DNA két tua trong 100ml TE / sucrose

9. Luu tr@ dai han
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44. PHUONG PHAP LAM TINH KHIET SAN PHAM PCR
THONG QUA DICH MA IN-VITRO

44.1. M& diun

Ngudi ta thuong dé bi sai sét khi ding he théng dich ma in-vitro. Khi dung phuong
Phap nay, yéu cau sit dung primer ¢6 ma di truyén day du cho phien dich va sao chép.
Thém vao d6, qua trinh khuéch dai san phdm doi hoi primer duge ding phai chia ca diu
hiéu dich va sao chép.

Tin hi¢u phién dich trén té bao prokaryotic va eukaryotic thé hién khdc nhau. Trong
phién dich prokaryotic, tin hiéu diu tién cga Shine- Dalgarno sequence (AGGA), wdc
khoang 9bp, khai déu 1a (ATG) cita gen.

Trong Eukaryotic, tin hiéu phién dich diu tién thé hién chudi ky tuf khong c6 trong
chiic nang phién dich 1a 5 - GCC (A/G) CC - 3,

Déu hiéu cudi cta phién dich doan sao chép aita géc 3 ¢6 chia codon (TAA, TAG
hodc TGA), day la yéu chu phién dich c6 hicu qua. San phdm PCR ding trong phién dich
thuong yéu cdu tinh khiét.

5au day la cdch chuan bj lam tinh khiét san ph4m PCR cho phién dich:

C6 rat nhidu loai cAn san phim phién dich. Phin chd yéu la DNA khéng o6 thé nhan
ban vé tinh. Diéu ndy cn nang cao gen tit thu vien cDNA. Khuéch dai san phdm c6 thé
quyét dinh nhanh chidu dai cia protein duoc san xuét ra. Tit san phim protein, template
phién dich duoc thé hién véi sn phdm PCR. Tuy nhién, didu nay con phu thuée nhidu vao
yéu t6 tinh khiét cila héa chét, thao tic ky thuét trong qua trinh thyc hién. Céc enzyme
phén cit protein thudng rit phuc tap. Tuy nhién, néu két hop nhidu yéu té trén nhu
(hda chit, k¥ nang trong thi nghiém...) duogc thuc hiép tét cho phép phién dich in-vitro khd
nang cung cdp théng tin nhanh trong triong hop dot bién dé chiing minh hi¢u qua quan
trong cua protein.

44.2. Phuong phap

44.2.1. Tinh khiét sin phim PCR cho phién dich

Thém 7,5M ammonium acetate trong phan iing PCR

Két tua DNA bling thém 1 vol isopropanol va u trong 10 phiit nhiét 46 25°C
Pellet cua DNA duioc ly tdm va bo supernatant

Ll A s

Hoa pellet trong 100! cta 0,3M Sodium acetate va thém 2,5 vol cdn. U trong nhiét
d9 -20°C trong phuit

168



5. Pellet ctia DNA dugc ly tim 10 phut vdi van t6c 13,000rpm. Sau khi ly tam bo
supernatant va ngam trong cdn 70%

6. Phoi kho pellet va ly tAm trong 10 phiit pha 10-100 pl TE
7. Po n&ng do DNA

42.2.2. Phan vng E.Coli 8§ 30 cho phién dich /sao cheép
1. Chuén bi phan ting 0,5 tube d&t trong d4, thém cac thanh phan sau:
20u] premix
1-14p! san pham PCR
1p! amino acid dugc danh diu dong vi phong xa
1pl phage RNA
NuGe cho du 35ul
2. Thém vao 15ul 530 trdn trong tube
3. Ly tdm trong 10 giay
4. U trong nhiét d6 37°C trong 60 phiit. Miu dé trong da cho t6i khi ding cho téng
hgp san phdm
42.2.3. Chuin bj RNA cho sao chép
1. Phan 1ing chia thanh phén sau:
20ul cua 5x dung dich sao chép
12ul rfNTP
63ul chita 3-4 pg san phdm PCR (xem lai A)
5ul chita 75 unit Rnasin ribonuclease, 0,5 yeast, 175 unit RNA polymerase
2. Tron vau &nhiét do 37°C trong 2- 6 gid
3. RNA sao chép theo phan ting sau 1-10pl ctia 1:10 cia phenol va ethanol)

422 3 Truong hop lvia ni
1. Lam néng RNA trong 67°C, 10 phuit va dé vao da ngay tic khic
2. Phan iing sau
25ul nhan lda mi duge ly trich
1pul (40 U) Rnasin rionuclease
4pl phan ung 1M amino acid
2.5ul radiolabelled amino acid
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2ul RNA ( 0,2-1. pg) temlate
0-7 ul 1 M potassium acetate

nuclease tu do duige dita vao thé tich 50 ul

3.UJ phén wng phién dich 25°C trong 60 phiit. San phém duigc dat vao da

4224, Siia soan phin ing phin tich SDS- PAGE

G

Djt 5pl phan ung phién dich, thém 20ul acetone va trén, dat vao da
Pellet protein bdi ly tam trong 10 phuit

B6 supernatant va phot pellet

Hoa tan pellet trong 20l ciia SDS va dun néng 100°C trong 2 phut
Load miu vao gel polyarcrylmide

Sau khi chay dién di boi SDS-PAGE, ¢é dinh acrylamide gel trong 20% methanol,
10% acetic acid trong 30 phut

7. Sau khi ¢é dinh, ngam gel trong isotopic trong 30 phit, rtfa gel

b

8. Phoi khé gel va chyp anh

42.2 5. Phuong phip Immunoprecipitation cia san phim phién djch

1.

=N

B4 10 pl phan ing phién dich chia radiolabelled protein, thém 40pl acetone dé két
tua protein

Pellet két tiia protein dimg dé xac dinh immunoprecipitation

Bé 10p! tharth phin ciia phan tng phién dich, thém 40ul dung dich cot (ndi)

Thém 1-10j ctia polyclonal antisera ctia tho va u trong phong 1 gidr

Pellet, té bao S. aureusly tam trong 2 phut vdi van téc 13.000rpm

Sau khi antibody dugc néi, thém vao 10ul té bao S aureus, dé 50pl phan iing
antibody, t trong 4°C trong 30 phuit

Ly trich immunoprecipitates boi ly tam pellet hai Jan 1 ¢i 400pl dung dich néi.
Phan tich immunoprecipates béi SDS -PAGE va chup anh

44.3. Cic phan iing va héa chit cin thiét
44.3.1. Phin ung cho phiong phip A

7,5 M ammonium acetate

isopropanol

0,3M sodium acetate

Anhydrous ethanol

TE buffer : 10mM Tris HCL 0,1 mM EDTA

70% con
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44.3.2. Phin ung cho phuong phip B _ _

Trén 87,5mM Tris acetate pH 8, 476 mM potassium glutamate, 75mM aminonium
acetate, 5SmMDTT, 20 mM magnesium acetate, 1,25mM médi amino acid, > mM ATP, 1,25
mM méi CTP, TTP, GTP, 50mM phosphoenolpruvate 9 trisodium salt 0 2,5mg / ml E. coli
tRNA, 87,5 mg/ ml polyethylene glycerol '

50pg folinic acid, 2,5 mMc AMP

Radiolabelled amino acid (355) methionine &10 mCi/ml

T7,SP 6, hofic T3 RNA polymerase, khoang 20-40ul

530 extract

DNA template

44.3.3. Phin ung cho phuong phip C

3x buffer phién dich : 400mM hepes KOH, pH7,5, 10 mM spermidine, 200mM DTT,
va 60 mM MgCl,, 80 mM MgCl,

rNTP : 25mM méi rATP, rCTP, rGTP, rTTP

Rnasin, ribonuclease 9 20-40 unit/ ul

Yeast inorgnanic pyrophosphate

T7,SP 6, T3 RNA polymerase

DNA template

- 44.3.4. Phdn ing cho phitong phip D

Ly trich lia mi

RN asin ribonuclease (20-10unit/ pl)

Amino acid dung dich chifa 1mM méi amino acid
Amino acid dugc danh diu bing déng vi phong xa
1M potassium acetae

mMRNA template

44.3.5. Phin wing cho phitong phip E
Acetone
4x 5DS (50mM tris HCl pH 6,8, 100mM DTT, 2% SDS, 10% glycerol, 0,1%
bromophenol blue)
Gel (20% methanol, 10% acid acetid)
Isotopic enhacing fluor

44.3.6. Cic phin ing cho phuong phip F
Acetone
Biding buffer (20mM tris-HCl, pH 7,9 200 mM NaCl, 1 mM EDTA, 1mM DTT)
Polyclonal antisera
Formalinized Staphylococcus aureus
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45. PHUONG PHAP LAl PHAN TU PROBE CO DANH DAU
BIOTIN, KHONG DUNG PHONG XA

45.1. M& diu

Tuong tic gitta biotin va avidin dugc biét nhiéu. Avidin, mot hé thong glycoprotein,
véi kich thude cin ban 68.000 Da ly trich tit tring, manh nhit 14 néi cac biotin, vitamine véi
4K d ctia 10 - 15 /M. Méi phéan ti avidin duoc gén chat véi bén phéan tf biotin. Sy gén
Avidin - biotin c6 phan dng rht manh. Can lvu ¥ tranh dung hé théng biotin - streptavidin.
Streptavidin 1a mdt protein clia Streptomyces avidinii, Streptavidin ¢6 trong lugng phan i
14 60.000 va bén biotin. Streptavidin gidng nhif avidin gén chat véi biotin, nhung thudng
x4y ra sy 6 bat loi nhidu hon avidin.

Biotin chifa phén tif nucleotid, quan hé trong viéc phién dich hodc danh dau primer
mét cich ngdu nhién. Sau khi lai biotin DNA dugc danh déu, phan ta nay sé tach noéi cot
ctia streptavidin, ma ndi nay vén la alkaline phosphate. Kha ning tach trong thuc khuan
thé thong qua Southem blot, véi biotinylated probe 1a hién thyc.

CAu triic héa hoc ctia biotin va hai biotin nucleotide (hinh 45.1)

X

NH N
2
HO-C~{Cil),
3
a) Biotin
NI!R!\'II
Q H
NH—(Cl,), — NH-C 1T, S
N ) l
TN
1 o o o
CH,—O=P—O—P—O=F--O"
] 1 1
_? [0 o o
OH
b Biotin-7-dATP
0
B
N ONIE
Q Q
NE—(CH ) ~NIL- € —¢CIT N1 C= (Ol ‘
Y |
NN q o (?
] i1 |
g CHy=-0—P—0=¥ AR Al $
11 L3
('}' o o
Ooft

Hinh 45.1: Céu tric hoa hoc cia biotin va hai biotin nucleotide
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45.2. Phuong phap
45.2.1. Chay dién di

1.

4.
3.

Chuén bi agarose gel 0,8-1,% pha trong 0,5 X TBE buffer (thé tich tity vao kich thudc cia
gel)
Néau cho gel chay hoan toan, chd y diing dé lon con, pha1 nhin gel that trong, lam ngudi

vdi nhiét dé 50°C trude khi cho gel vao khay. Chi y tranh bot khi, chuén bi luigt trude
khi d6 gel vao khay.

Ly mot tAm parafilm va dat 6x loading buffer trén thm parafilm. Thém vao miu DNA
(5u1). Chu ¥ phai sdp xép thii'tyf dé tranh nham 1an DNA

Tach DNA trén dién di, cho chay 10 git qua dém vdi 20V
Sau khi dién di xong, mau duge nhug¢m véi Et-Br va chup hinh UV

45 22 Gel cho Southern blot

Tlong thai gian di chuyén gel dé gay, cén than

‘1.

‘e

2
3.

Dat gel trén mét hop va rifa vdi nude cat trong 10-15 phuit, di chuyén nuiée ra khoi gel;

Dé 0,25M HCI va l4c trong 10-15 phiit (chi ¥ mau cua gel). Rifa voi nuidc cat

Dat gel rita trong buffer (0,4M NaOH), va lic nhe cho tdi khi ddi mau xanh 14 cay sang

xanh dam.

45.2.3. Xép gel

1.

Dung dich (0,4M NaOH, alkali buffer) dugc ding trong khay. Chu4n bj hai tdm gidy
Whatman 3MM

be gel tranh bot khi, chung quanh bao boc gidy parafilm dé bao vé dung dich chay
quanh gel

C4t ting tdm gidy Hybon N + véi kich thudc bing kich thudc gel va ghi nhan cén than.
Dé trén mit gel. Néu bot khi xudt kién, dang pipetman 14y nhe bot khi ra

4. Cat gidy 3MM theo kich thiide gel

5. Giy nhap thdm nuge duge day trén gel, s6 luong nhiéu khoang mét gram gidy
6.
7
8
9

Dat mot qua can hodc thuy tinh ning 1 kg, qua dém

. Ly gel ra, 14y giAy Whatman filter
. Rita filter trong dung dich 2XSSC trong 10 phuit, dat filter trong hop, chuan bj cho lai
. Chii ¥ trong trudng hgp chufa lai thi phai c6 dinh trong ti 80°C trong 2 gio

10. Boc ny lon tAm filter va dé trong ta 4°C
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45.2.4. Chudn bj bude lai diu tién (prehybridization)

1. Dung dich

f . .

Thanh phin Nong d6

50% formamide Formaide 5ml
5X 55¢ 20x55C 2.5ml
5X PM sodium phosphate 100x PM 0.5ml
pH 6,5

=
0.2mg/ ml sheared caft 2mg/ml DNA 0.1ml
thymus DNA
25.mM sodium phosphate | 1M 0.25
Nuide 10ml B

2. D4t mang loc trong hop nho du dé mang loc ndm

re-hvbridization /cm? trén bé mat tAm loc. U trong 24 gits, nhiét 46 42°C
P Y g1y

-

%3, Chu#n bi 10ml dung dich lai

trong khay. Theém 20-1 00! dung dich

45.25. Lai
1. Dung dich
Thanh phin Néng d6 |
45% formamide Formaide 4.5ml
5X S5¢ 20xS5C 2.5ml
1X PM sodium phosphate | 100x PM 0.1ml
pH 6,5
0.2mg/ ml sheared caft 2mg/ml DNA 0.1ml
| thymus DNA
20mM sodium phosphate 1M 0.2
Nugc 10ml

4. Ngay khi sif dung, lam nong b
probe ¢6 néng do 0,1- 0,5ug/ml.
Sau khi dun bé vao dé ngay tdc kh

5. Pat mang loc trong dung dich lai 42°C trong 14-16 gio

174

iotin - labeled DNA nhtt mét phén tif probe. S6 higng
Dit tube c6 DNA probe trong che dun sbi, 10 phut
dc. Yéu cAu probe phai la sgi DNA don



6. Chuén bi dung dich ra.
Méi giai doan dit dung dich trong khay plastic va rita
7. Ruta mang loc sau khi lai dé loai bd probe khong lai
8. Ruta mang loc trong 250 ml 2x S5C 0,1% SDS trong 3 phiit, nhiét do trong phong
9. Rita lai v6i 250m! 2 x SSC 0,1 % SDS 3 phuit, dé nhiét-dé trong phong
10. Rifa mang loc trong 250 ml ctia 0,25 x SSC, 0,1 %SDS trong 15 phuit & 50°C
11. Rita lai mang loc trong 250 ml ctia 0,16 x SSC, 0,1 %SDS trong 15 phuit & 50°C
12. Ngam mang loc trong da ¢6 chiia 2x SSC trong vong 1 phuiit
13. Phoi khé

45.2.6. Tich Biotin label probe I cho phin iing Chromogenic
Gan Streptavidin va biotin label

Akaline phosphate thém vao, tach biotin label probe

Blocking membrane (khéa mang loc)

1. Chuén bj va filter buffer

2. Buffer 1: 0,1 M Tris -HCl, 0,15M NaCl, pH = 7,5

- Buffer 2: 3% BSA trong buffer 1, diing 3g BSA / 100ml buffer 1. Chuin bj BSA chia alkaline
phosphatase va kiém tra c4n than

Buffer 3 : 0,1 M tris, 0,1M NaCl, 50 mM MgCl,. pH 9,5

Lam cac giai doan trén trong phong lai. Ngam 1 phuit trong hop. Khi buffer 1 phu toan bo
tAm membrane, ngam 5 phuit, phoi kho

~ 3. Dung kep ldy membrane chita buffer 1 vao hép va chua buffer 2, trong 1 gi¢r trong
65phuit

4. Bo membrane tit buffer 2, tiép tuc phoi khé nhiét d¢ 80°C trong 20 phuit.
Ap dung hé théng t4 nguoi
5. Néu membrane khd, nhiing 10 phiit buffer 2. U trong 1 gid trong 65°C

6. Tie khdc ding 7pl streptavidin -alkaline phosphatase trong 7ml buffer 1. Dat SA-AP
trong hép plastic

7. U membrane trong SA-AP trong 10 phut
8. Dung kep ldy membrane b6 vao dung dich buffer 1, lic nhe trong 15 phut
9. B4 buffer 1, thém 250 ml buffer 3. U trong 10 phut nhiét dé trong phong
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10. Thém 33yl nitroblue tetrazolium (NBT) dung dich 7,5ml buffer 3 tr6n nhidu lan. Thém
25ul ctia 5 bromo 4 chloro-3 indolyphosphate (BCIP), tron nhe. Dé chit nhuom di tham
membrane. Thém dung dich NBT trong 75mg/ ml NBT trong 70% dimethylformamide.
Dung dich BCIP la 50mg/ml BCIP trong dimethylformanie

11. Pé membrane trong dung dich nhuom, u trong nhiét do t4i, phat trién mau va trong
thoi gian la 30 phut dén 3 gio. U thai gian 3 gio. DNA chi xuét hién mét mit tAm
membrane

i 12. Khi bang xuét hién, va phat trién mau, rifa 20mM Tris va 0,5 mM Na, EDTA, pH7.5
13. Phoi khé membrane trong khéng khi, dé xac minh bang, thém 20mM Tris va 0,5mm
a, , FDTA, pH 7,5. Sau khi quan sat bang, phaoi kho. Luu trd membrane tranh anh
sang.
45.3. Dung cu va hoa chét cin thiét
- NaOH ,
- SSC buffer : (175,3g NaCl, 88,2g sodium citrate, 800ml nudc pH = 7) trong, 1 lit
- TBE buffer (54g trizma base, 27,5 borid acid, 20m1 0,5M EDTA pH = 8, trong 1 lit)
- Qua can
- Gidy
- Whatman
- Khay dung
- bién di

176



46. KY THUAT CHUYEN VI KHUAN THONG QUA DIEN DI

46.1. M& diu

Phuong phép nay phuc vu cho thiét lap ngan hang cDNA v6i cic vecto plasmid,

cosmid, YAC hay BAC.

46.2. Dung cuy

N w e

Ecoli DH 10B

0,1em Cuvettes (kinh loc séng khiic xa)
2% X gal

LMP agarose

LB chda 12,5ul/m] choramphenicol (2% bacto tryptone 0,5% bacto veast extracts,
10mM NacCl)

SOC : 2% bacto tryptone, 0,5% bacto veast extracts, 10mM NaCl, 2,5 mM KCL 10mM
MgCl, 10mM MgSQ,, 20mM glucose.

Dung dich lanh : LB, 6mM K,HPQ,, 13,2 mM KH,IP’Q,, 1,7mM citrate, 0,4 mM MgSO,,
6,8mM (NH,), SO, 4,4% glycerol, 12,51tg/ ml chloramphenicol

46.3. Phuong phap
1.
2.

L4y nhe nhang té bao dua vao da

L5 ml polypropylene tube, trén 40ul té bao & thé treo véi 1l dung dich ndi, tron déu
trong 1 phut

Cho chay dién di 1.25KV, 800 V, néu dung Tcm cuvettes

Chuyén té bao vao dién lanh. I.&c nhe tranh bot khi.

Fhém 1ml SOC vao cuvette

Chuyén té bao vao 5ml polypropylene tube, 1 37°C trong 45 phuit, lac 225rpm.

fhém 10ul IPTG; 40pl X gal thém 500ul cta té bao chuycn téi LB, chita 12,5ug/ml
chloramphenicol thém té bao trén mat dia petri

- Nhit cac colonies ttf dia, va chuyén dén microtiter ¢6 chia 60 dung dich lanh. U &

nhiét d6 37°C trong 38- 48 giv, tri¥ miu trong - 80°C
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47. CHUAN Bl VECTO DUNG TRONG PHAN UNG
PHAN PHOSPHORYL HOA

47.1. M§ dau

Trong thiét lap ngan hang gen cDNA, chung ta th.lfc‘mg st dung nhieu phuong phap
Aé cit va nbi cic DNA vecto. Tuy nhién dé tién st dung, chiing toi xin khuyén cdo phuong
phap don gian sau day :
47.2. Vat li¢u

Hind 11l cit DNA (hinh 47.1)

50mM CaCl,

Agarose

HK phosphatase

T 4 ligase

HMW phan cit DNA mot phan
Cat DNA

(b} ]

Cisaved ). DNA
Add phanol or EDTA

or heat ot 70°C for 15 minuies

Hinh 47.1: Phin ot i DNA (Tambda DNA Ia thue khudn thé)
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. Cac phuong phap tién hanh. Lim tinh khiét vectd DNA va phan cAt vai 10 lan sd
ng Hindlll hoac phén ting phan cAt. "

hém vao cac thanh phan sau:

Lam tinh DNA 250ul
Nudc cét 15
10x TE buffer 25ul
Hind 11 10ul
Téng 6 300p1

U 37°C trong 2 gio. Sau 45 phuit phan cat, tao 1yl phan ting dé cat va chay bang minigel
Thém vao 250l chloroform : isoamy] alcohol (24:1) 1Ac tube 2 phuit.
Ly tam 10.000 rpm, trong 5 phut.
. Supernatant dudc loai bé-vao tube mdi. Rifa copellet & Zan 70%, ba 1an. Phoi kho DNA
frong 45 phuit
. DNA dugk dua vao 22ul TE buffer. Thém 1/10 thé tich 3M Sodium acetate thém 2 lan thé

tich.con lanh. U & - 20°C trong 2 gid, Két tia va cit vecto DNA. Lam 4m dung dich nhiét
do6 30°C trong 10 phuit. 5ul cia HK phosphatase thém vao phan ting.
7. U trong nhiét do 30°C trong 1 gio. Chuyén vao tube 65°C trong 15 phut trong
phosphatase
8. Them s lugng, tuong, dviong chroroform: isosamyl alcohol (24:1) dao tube vailan
9. Ly tam tube va bo supernatant vio tube mdi. Théem 2x cdn. U trong nhiét d¢ - 20°C trong,
3gio.
10. Ly tam trd lai. Pellet cia DNA dugc hoa tan trong TE buffer. Cudi cing nong do vecto
DNA 1a 10ng/ ul. 20ul duoge dy tri - 80°C
11. Kiém tra vectd bai sd néi va chuyén, ba phan ing 1néi duoe thibt lap dé xét nghiem
vects DNA duige phan phosphoryl héa

Thanh phan Khéng o phin Phan Phan phosphoryl
phosphoryl hoa phosphoryl héa héa + chen

10x ligation

LEUff er
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"_J 1 lLigase 0,5 pl 0,5ul 0,5ul

Nuidc cét 7,5ul 7,5l 1 6,5u1

Tong s6 10u] 10ul | 10pl

U trong 16°C trong 10 gi¢r. B6 8 il chay 15 agarosé gel va 2l cho chuyén gen.
Két qua tot nhit thuc hién.

Két qua tét nhét thyc hién véi nhidu miu chuyén by ndi va khong ¢ phan phosphoryl
héa hong phan tng A, khoang 4- 5% chuyén trong phan ting B va 80-90% chuyén voi
mau tring va kém 20% chuyén mau xanh dém vdi phan ting C.

12. Phéan ting néi vecto véi trong lugng phan tit cao cua DNA (HMW) : Can cic thanh phan
sau:

Vecto DNA 1-2 pul (10-20 ng vecto DNA)
Phéan cit mot phan HMW DNA xu (150- 200ng HMW DN A}

Trén cho tt, i trong nhiét d6 56°C trong 15 phuit. Lam mat trong nhiét trong phong, thém
cdc thanh phan nhu sau :

10x buffer ndi 10ul

T 4 Ligase 20121
Nudc Xul
Thé tich 100p]

Néi & nhiét do 16°C trong 18 git. Khi chdm diit ndi, tron TE buffer ¢ nhiét do 4°C trong 48
gid va thay déi buffer vai lan cho t6i khi thé tich gia tang 1/3.

Pé cho c6 két qua tét hon, vecto vi HMW DNA c6 thé theo ti 16 1: 5

Thi du :

Kich thuce  (bp) 50kb 100kb 200kb 300kb 300kb 500kb 600kb
Vecto (ng) 10 10 10 10 10 10 10
HMW (ng) 6,7 13,5 27,0 40,5 54,0 67,5 81,0

47.4. Chuin bi té bao competent

Cic dung cu va phan iing can thiét
E ColiDH 10B
10% glycerol
Nito long,
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Moi truong LB
May ly tAm
Phuong phap
1. U thé tich 1/100 dung dich LB cy qua dém

2. Trdng té bao & nhiét do 37°C v&i may ldc ABS 600 udc 0,9 (két quéa thuc hign té bao
mini tog phase)

3. Thu hoach té bao, Iv tam lanh trong 15 phtit voi van toc 400rpm

4. Di chuvén chat supernatant

5. Pellet dugc dat trong 10% glycerol. Ly tAim nhu giat doan 3

6. Pellet trong 0,5 1it, 10% glycerol. .y tdAm nhut giai doan 3

7. Pellet trong 0,251it 10% glycerol

8. Cuébi ciing thé tich 1,5 ml trong 10% glycerol. Néng da té bao 1-3 x 10" té bao/ ml
9

. 'I'é bao hoat dong tét trong 6 thang.
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48. CHUAN B| VAT LIEU BAN DAU
CHO CAY CHUYEN GEN

48.1. M& dau

Ky thuat thong thuong la chudn bi ph6i non hodc phéi tritdng thanh dé chudn bi

~ chuyén nap gen vao. Thudng vi khudn va nim dé phét sinh trong moi trudng nay, do 46 dé
dang tap khi phoi phat trién. Do d6 méi trudmg luén luén phai duge thanh trung ¢ nhiét d6
160-180°C trong 2 - 4 giér

48.2. Nubi ciy té bao soma (Truong hop ciy lua)

1.

N G ke w N

Béc vo hat gao va rifa trong cdn 70% trong 1 phiit va rifa trong 45% chlorox (5-25%
Na hypochlorite véi 1 - 2 giot Tween) trong 20 - 30 phtt

Rita hat vdi nuidc cbt 5 1an )

U hat trong méi triong (MS) Murashige and Skoog vdi 2mg 24D /1

Dé moi trudng trong 661

Sau 3-4 tudn, tich mé seo tit phoi va ti trong méi tridng MS cho chiing phat trién
U trong t6i 27°C

Chy mo6 seo sau 3 - 4 tudn

48.3. Tao mb seo théng qua phdi mam

© Phtiong phap :

1.
2.

w

SR

Chon bong sau khi trd 7 - 10 ngay
Chon hat dang ngam sifa va ria trong cbn 70% vdi thoi gian 90 giay.

Rifa hai 1an trong 1 - 2 giof Tween trong 20 - 50 phuit. Rika tiép tyc trong nudc cAt hat
1an

Téch phéi cdn than
Nubi ciy phéi trong méi trudng MS va git trong t6i 27°C
4 - 4 tudn, tdch mo seo ra moi trudng mdi

4 tun, chon phéi tit mo seo (embryogenic calli)
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48.4. Mbi trudng va héa chit cin thiét

Bdng 1. M6i truong

T Thanh phin MS (mg/l) | N6 (mg/l)
1 Muéi khoang
2 Amonium nitrat
3 Amonium sulfat
1 Boric acid
5 Calcium chloride
6 Cobalt chloride 6H-O 0,025
7 Cupic sulfat. 5H,O 0,025
8 Ethylene diamine tetraacetit acid, 2NaH,O 37,26 37,26
9 Ferrous sulfate. 7H,O 27.8 27.8
10 Magiesium sulfat 180,7 90,35
11 Manganese sulfat 16,9 3,33
12 Molybdic acid (Na, 11,0) 0,25
13 Potasium iodide 0,83 0,8
14 | Monobase potasium phosphate 400,0
i5 Potasium nitrat 1900,0 2830,0
16 Zinc sulfate.7H,O 8,0 15 ]
17 | Céc chéat hitu co va vitamine
18 Glycine 2,0 2,0
19 Thiamine HCI 04 1,0
20 Myo Inositol 100,0 100,0
21 Pyridocine HCI 0.5 0,5
22 Nicotinic acide 0,5 0.5
Ciéc chét kich thich sinh trudng
23 24D 0,5 0,5
24 Napthalene acetic acid 1,0 1,0
25 Belzyl amino purin 0,5 05
26 Glucose 60 60
27 Agar 8,0 8,0
28 | pH 5,8 5,8
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49. PHUONG PHAP NUO!I CAY TUI PHAN

49.1. M3 ddu

Céng nghé nudi cdy moé ra doi md ra mot buidec mdi vé cai tién gidng ciy trdng va
nhéan gidng vé tinh. N6 con la phuong tién givp cho cac nha chon giéng it ngin giai doan
chon lgc. Cy mé sang tao ra nhiing bién di di truyén théng qua ky thuat nusi cay in vitro,
thé hién sy bién di té bao s6 ma. Trong phan nay chiing t6i muén dé cap dén ky thuat nuoi
cAy tii phén, tao dong don bdi kép, nhim rit ngdn qua trinh déng hop td cda cip alen myc
tiéu.
49.2. Phuong phap

Phuong phap dugc gici thiéu da c6 két qua thanh cong trén cay lia.

Hat lai F1 dugc gieo lam hai dgt cach nhau 1 thang tréng trong nha huéi.

Bong liia non dugc thu khi khodng cach tit géc 14 dong dén g 14 thi nhét ti 5 - 10cm
va xtt Iy lanh 100°C trong 10 ngay. Hat phén lic nay ¢ giai doan cudi don phan va thich
hop cho nuéi cay (hinh 49.1) '

Thii phén dugc tach ra khoi vo trau, xit ly ¢én 70 dé trong 1 phuit va 0,1% HgCl, trong
15 phiit va ria sach nhiéu lan bing nudc cat tiét tring (hinh 49.2). Tiii phén ctia cic cay
trong trong dot dau sau dé duge nudi trong moéi tridng N6 cé bod sung kich thich sinh
trudng theo 2 nghiém thiic (hinh 49.3)

1.0,5mg/ 124 D + 1,0 mg/L NAA + 0,5mg/L BAP (nén N6)
2.05mg/ 12,4 D +1,0mg/L NAA + 0,5mg/L BAP (nén MS)
Thi nghiém bd tr ba 1an l4p lai, mdi binh ciy 20 hat lda = 120 tdi phén
Vat liéu dé trong t6i 25°C

Mé seo hinh thanh duwdng kinh 2 - 3mm dugc tdi sinh trong méi truéng MS cd bd
sung (Img/ 1 BAP, Img/1 NAA) & 25°C va 12 gi¢r chiéu sang. (hinh 49.4)

Cay tai sinh dugrc nhén v6 tinh trén méi trudng MS c6 b6 sung 2mg/1 BAP

Mot nita sé cay trong ciing dong dugc cdy trén mdi tridng MS khéng chit kich thich
sinh trudng (hinh 49.5)

Cay c6 bo ré phat trién dugc trong trong moéi truong dinh dudng Yoshida
(hinh 49.6)

Cidc dong cho hat 1ép duge giif trong phong duge xif ly colchicine & ndéng 46 0,05%
trong 10 gi¢r hodc trong téi 5 gid.
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49.3. Mdi trudng va hda chit cin thiét

Bing 1: M6i trudng

TT Thanh phin MS (mg/1) N6 (mg/1)

1 Muéi khoang

2 Amonium nitrat

3 Amonium sulfat i |
! Boric acid i

5 Calctum chloride _!j

6 Cobalt chloride 6H,O 0,025

7 Cupic sulfat. 5H,0O 0,025

8 Ethylene diamine tetraacetit acid, 2NaH.0O 37,26° 37,26 1

9 Ferrous sulfate. 7H,O 27,8 27,8

10 Magiesium sulfat 180,7 90,35

11 Manganese sulfat 16,9 3,33

12 | Molybdic acid (Na,.H,0) 0,25 :
13 Potasium iodide 0,83 0.8

14 Monobase potasium phosphate 40,0

15 Potasium nitrat 1900,0 2830,0

16 Zinc sulfate.7 H,O 8,6 1,5

17 | Céc chét hitu cd va vitamine o

18 Glycine 2,0 2,0

19 Thiamine HCl 0.4 1,0 -

20 Myo Inositol 100,0 100,0

21 Pyridocine HC 0,5 0,5

22 Nicotinic acide 0,5 0,5

Céc chét kich thich sinh truong

23 24D 0,5 0,5

24 Napthalene acetic acid 1,0 1,0 B

25 Belzyl amino purin 0.5 0,5

26 Glucose 60 60

27 Agar 8,0 8,0
g pH 5,8 5,8
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Hinh 49.2: Bong lua tach ra dé ldy tui phin

Hinh 49.3: Béng phdn dupc nudi trong moi truong MS

Hinh 49.4: Tach mé seo
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Hinh 49.5: Cay trong moi truong tai sinh

o

Hinh 49.6: Nuéi trong dung dich dinh ducng

e
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50. PHUGNG PHAP CUU SONG PHOI MAM

50.1. M4 dau

Trong nudi ciy tii phan, ddc bigt trong tridng hop lai gida liia trong x lia hoang ¢o
bo genome khac nhau, ciiu séng phoi mam la k¥ thuat rat can thiét dé tao con lai hitu thuy
phat trién binh thuomg. Thi dy lua hoang O officinalis ¢6 genome 1a CC lai vdl lua thuomg
¢6 genome 1a AA. Do genome khdc nhau, nén viee lai theo phuong phap ¢6 dién st khong

thanh cong. Phéi mam sé bi chét néu khong cé mot kv thuat dic bict dé cuu sdng no.
50.2. Phuong phap

Lai gitia hia tréng x lua hoang, mudi ngay sau khi thy phan, tich phoi.

Hat lda hic ngam sia bit diu ldy va md lay phoi.

Kiém tra trén kinh hién vi dé kiém chiing lai ma"mjt khong bj tén thuong

-

Mam diioe tach ra khéi vé trau, xii ¥ con 70 do trong | phiit va 0,1 % HgCl, trong 15
"bhut va rita sach nhiéu lan bang nude ct tict trang. MAm cua cac cay trong trong dot dau
sau dé duge nudi trong moi trddmg Né co bd sung kich thich sinh trudng theo 2 nghi¢m
thiic, ¢6 thé thém nhidu nghiém thite tiy theo thiét ké cia nha nghién elu,

I. 05mg/ 124 DI+ 1,0mg /LNAA + 0,5mg/ L BAP (ni-‘.‘n NG)

. 05mg/124D+1,0mg/LNAA+05mg/ L BAP (nén MS)

Thi nghiém bé tri ba lan lap lai, méi binh ciy 20 hat lia = 120 tui phan
Vat ligu dé tr(-mg tdi 25°C

Mo seo hinh thanh dudng kinh 2 - 3mm dudc tai sinh trong moi truong MS co bo
sung tmg/ 1 BAP, Img/1 NAA) & 25°C va 12 gidr chiéu sang.

Cay tai sinh duge nhan vo tinh trén méi trwomg MS c6 bo sung 2mg/1 BAP

Mot nifa sé cay trong cung dong duoe tao ra trén moi truomg MS khong chat kich

thich sinh truong.
Cay c6 bo ré phat trién duoc trdng trong méi truong dinh duidng Yoshida

Cac dong cho hat 1ép duige gid trong phong dutge xtt Iv colchicine & nong dé 0,05%
trong 10 g hodc trong tdi 5 gid.
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50.3. Hoa chit va dung cu can thiét

Mai truong :

T Thanh phin MS(mg/1) N6( mg/1) )
1 Mudi khoang
2 Amonium nitrat |
|3 Amonium sulfat |
4 Boric acid
5 Calcium chloride
6 Cobalt chloride 6H.O (4,025
7 Cupic sulfat. 5H,O 0,025 |
8 Ethylene diamine tetraacetit acid, 2 NaH-O 37.26 37,26 |
9 Ferrous sulfate. 7H.,O 27,8 27,8 |
10 Magiesium sulfat , 180,7 90,35 !
11 Manganese sulfat 16,9 3,33 R
12 Molybdic acid Na,.H,O 0,25
13 Potasium iodide 0,83 0,8
14 Monobase potasium phosphate 400,0
|15 Potasium nitrat 1900,0 2830,0
16 Zinc sulfate.7 H,O 8,6 1,5
17 Cac chit hiu co va vitamine
18 Glycine 2,0 2,0
19 Thiamine HC] 04 1,0
20 Myo Inositol 100,0 100,0
21 Pyridocine HCl 0,5 0.5
22 Nicotinic acide 0,5 0,5
Céc chét kich thich sinh truong
23 24D 0,5 0,5
24 Napthalene acetic acid 1,0 1,0
25 Belzyl amino purin i 0,5 0,5
26 Glucose 60 60
27 Agar 8,0 8,0
28 pH 58 5,8
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51. CAY TAI SINH VA DUY TRI CAY TAI SINH

51.1. M& dau

Cay tai sinh 14 mgt yéu t6 co ban cyc ky quan trong trong cdy mé va chuyén gen.
Trong qué trinh chon loc cac md seo dé chuyén gen,  ma khéng ¢6 cay tai sinh thi vigc
chuyén gen khong con gia tri.

D61 véi cay tai sinh thanh phan co ban chung 1a mudi cho méi trudng N6, MS hoic
R2. Bé sung vdi 3% sucrose hodc maltose, 1-3mg kinetin/1 Img NAA (napthalene acetic
acid)/ lit voi 0,8% agar

Tiy thudc vao kiéu gen ciia cay tréng chiing ta phai bd sung va cai tién moi truong
cho phit hgp.
51.2. Phuong phap
51.2.1. Cdy tai sinh ’

1. Chuyén mé seo (khong phai tht cd mé seo) tGi moi trudng tai sinh MS véi 2mg kinetin/ 1
valmg NAA/I

2. Giif moi trudng anh sang trong 16 gi¢r véi 3000lux, & dieu kién nhiét dg 26°C

" 3. Chuyén mét khéi ligng nhé mé seo tdi moéi trudng MS ma khéng c6 hormone dé phat
trién ré, Giit mau trong moi trudng 16 gio trong anh sang 3000 lux & 26°C.

51.2.2. Trong va quan ly, theo doi cdy tii sinh

1. Chuyén cay non c6 hé thdng ré ddu tién trong éng nghiém sang khay c6 chita dung dich
Yoshida. Puc 16 tAm x8p tao cho cay tiép xic véi dung dich.

2. Chuyén cay ra nha luéi & diéu kién nhiét 46 21/29°C (9-10 giG/ ngay va 14 - 15 gio/
Ban dém).

Hat c6 thé dy tri trong bao dung vdi silicagel. Dy tr@ 8 - 10°C

3. Pdnh sé tiing cay, thay moi tridng 1 - 2 tudn/ 1an

4. Cho vao bé mét sé Iugng phan khi cay c6 hé théng ré du tiép nhan phan
5. Cot bong khi cay tro

6. Thu béng khi hat chin

7. Phoi khd

8.

9.

Dénh gia cay tréng
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51.3. Méi trudng

Béng1:Chuin bj méi trutng N6

Binh dung Thanh phin Stock $6 Iuong can Néng do
dung dich G/1 ) (mg/1)

A KNO, 141.50 20 2830.0
MgSO, | 18.5 10 185.0
MnSO, 4 H,O 0.44 4.4
ZnSO, 7 H,O 0.15 1.5
(NH,), S0, 46.0 463.0

C KH. PO, 10.0 10 100.0
K1 0.08 0.8
H,BO, 0.16 1.6

D CaCl, 2 H,O 16.6 10 166.0
| E FeSQO, 7 H,O 2.78 10 27.8

Na, EDTA 3.73 37.3

Vitamine Mg/100ml
Nicotinic acid 100 0.5 0.5
Pyridoxine HCl | 100 0.5 0.5
Thiamine HCl 100 1.0 1.0
Glycine 100 2.0 20

Hormol 24D 10 20 20

Sucrose/ 30000.0

maltose

agar 8000.0

pH 5,6-5,8
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Bang 2: Mbi tnidgng MS (Murashige va Skoog. 1962}

Binh dung Thanh phin Dung dich S6 lugng Néng d6
Stock G/1 can (mg/1)
M$S] NH,NO, 82.5 )20 1650.0
KNQO, 95.0 | 1900.0
T MS 1 MgSO, 7 H.O 37.0 10 370.0
MnSO, 4 H.O 223 223
ZnSO, 0.86 8.6
CuS50, 5 H.O (.0025 0.025
| MS 111 CaCl, 2 H.O 140 10 440
KI 0.083 . 0.83
Coll, 6 H.O 0.0025 0.025
ES_I\ KH,I’O, 17.0 10 170.0
- 4_l;_l*‘:(} 0.62 6.2
Na.Mo O, 2H.O 0.025 0.25
MSV FeSO, 7 H,O 2.785 10 2785
Na, EDTA 3.725 37.25
Vitamine Mg/100ml
Nicotinic acid 100 0.5 0.5
Pyridoxine HCI 100 0.5 0.5
Thiamine HCl 100 1.0 1.0
Glycine 100 2.0 2.0
Hormol 24D 10 20 2.0
Myo-inositol 100.0
Sucrose/ 30000.0
maltose
agar 8000.0
pH 5,6-5,8
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Bing 3: Chuin bj dung dich (Yoshida 1996)

( Binh dung Thanh phin Dung dich $6 higng can
(g 10/) 4 1it chuén bi (ml)
A NH,NO, 914.0 5
B . NaH,PO, 2 H,O 403.0 5
C K,S0, 714.0 5
D CaCl, 886.0 5
E MgSQ, 7 H,O 3240.0 5
F MnCl, 4 H,O 15.0
(NH,). Mo, 0,,.4H,0 0.74
H,BO, 9.34
" 7nS0, 7 H,0O 0.35
CuSO, 5 H,0 0.31
FeCl, 6 H,O 77.0
Citric acid (monohydrate) 119.0
pH 5.0

Ch ¥ hoa riéng ting loai. Phéi hop vdi 500ml H,50,, tac thé tich trong 10 lit véi nudc cét.

Murashige T.

Tai li¢éu tham khio

Skoog F.1962. A Revised medium for rapid growth and biossays with tobaco
tissue cultures. Physiol. Plant 15: 473-497

Yoshida S, Forno DA, Cock JH, Gomez KA. 1976 Routine procedure for growing, rice pla!*lts

in culture solution. In; Laboratory manual for physiological studies of rice. Los banos : IRR]

61-66
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52 CHUAN B] CHO CAY LUA CHUYEN GEN

52.1. Gidi thiéu

Muén chuyén gen cAn phéi qua céc budc nub6i cdy mo, tao mo seo va chuyén mo seo
qua mdi truong <6 vi khudn dé chuyén gen hoic chuyén tryc tiép bing sing ban gen.
Trong cai tién giéng thong qua phudng phép ciy mo, cay trdng riit ngan thdi gian chon tao
gibng. Difa trén co sq trén, viéc tao mot té bao song va phat trién trén moi trudng in vitro 1a
cAn thiét. Cé nhiéu phuong phap chuyén gen, ¢ day ching 31 chi giéi thiéu mot vai
phitong phap théng dung dang phd bién tai Vién nghién cttu Iia Quéc té ciing nhu tai Vién
hia BBSCL.

52.2. Tréng va quan ly cay

(;éch lam:

_ Pha v& mién trang hat va 1am sach hat: Dé hat trong tt'll &m (50°C trong 3 - 5 ngay)- Ly hat
* ya khoi ti va dé vao dia petri sach v6i gidy loc trong 24 gid vGi nhiét do 27 - 29°C.

“Frdng hat trong chiu va cé nuéc, dAt day du

- Sau 21 ngay ciy sang chau bon phan N,P,K

- Gif cay trong nha ludi va bao vé sau bénh

- Sif dung phol dé tao callus, hodc bong

52 3. Chudn bj nudi cdy té bao soma
Céch lam
Diing hat dé tao callus
. Boc vo hat va ria trong con 70% trong 1’ va ngam trong 45% chlorox (5-25% Na -
hypochlorite) véi1 -2 giot Tween trong 20 - 30°.
- Ngam hat trong nudc cAt 4 1an
- Hat duigc dua qua nudi trong moi trudng MS véi 2mg 2.4 D
.U trong toi véi 27°C
- Sau 3 - 4 tudn, tach tit phoiva chuyén sang moi triong moi
- U trong t6i 27°C
- Chy m6 seo trong 3 - 4 tuén

52.4. Quan Iy cdy trong nha kinh
_ Cham séc va bao vé cay, bon phan, nudc cho cay
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53. CHUYEN GEN BANG VI KHUAN AGROBACTERIUM

53.1. M& dau

Vi khudn Agrobacterium tumefacien 1a vi khudn séng trong dat gay ra nét sn trén
cay. Nét san 1a nhing khéi u, phat trién khéng binh thudong (Datta.1997)

 Co ché: Plasmid nay goi la Ti (tumor inclucing) plasmid. M6t doan nhé cua Ti
plasmid dugc biéu thi trong hinh 53.1.

Mién T

$X auxin jt cytokinin

Onc gene

Ti Plasmid

‘ Midn Virulence

Vi trf 1p lai

Hinh 53.1. Ban dé di truyén cia Ti plasmid

T-DNA s& chuyén vao té bao va di vao trong nhan, ving T, san xudt cytokinin, ¢6
kich thich 24 bp. T-DNA ¢6 gen “onc” san xuét ra phytohormones. Dang hinh nguyén thay
cila A.tumefacien co thé phan ra cac 16p nhut: octopine, nopaline, succinamopine, hodc L.L
succinamopine.

Sau day 1a phuong phap chuyén gen ctia IRRI (Datta, 1997)

53.2. Chudn bi vat lid¢u

Cay lda thi nghiém sé duge stf dung mo seo va phoi non (hodc phéi trudng thanh).
Céc mé seo ¢6 kha ning sinh phoi duge chon va tach nhé 1 - 2 mm, nudi cdy trén moi
truémg N6 hodic MS trong thoi gian 4 ngay trude khi chuyén sang moi truong nudi cay vi
khuén.
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Ciy vi khuidn Agrobacterium

Vi khudn difge tén trii trong glycerol 5%

1.

5.

Chuin bi méi truéng cdy trong dung dich AAM hoac dung dich l6ng trong moi
truong LB, bé sung thém 50 mg kanamycin/1 va 50 mg hygromycine/1 -

U va lc hai ngay trong nhiét d6 28°C

Chuyén 5ml ctia dung dich cAy vao 25 ml dung dich AAM hoac DD LB (c6 chia
50 mg kanamycin/1 va 50 mg hygromycine/1}

T moi truong AAM, chuyén sang lai méi truémg AB, diéu chinh liéu lugng tuong
duong véi ndéng do cua antibiotics

Gi trong nhiét d6 28°C trong hai ngay

Cb.uyé}:l gen

1.

-

© @ N oo W

Ly tam vi khudn trong méi trudng long khoang 30 phiit, bé méi trudng va ldy
vi khudn, dé vi khudn vao dung dich 20ml MgSO, (10mM) trong éng nghiém
50 ml

Dung pipete lay 2,7 ml MgSO, dtia vao mot éng nghiém khac va cho thém 300ul vi
khuén trong dung dich MgSO, (10mM)

Po nf‘mg do

Ly tam dé thu vi khudn trong 20mL MgSO, téc d6 3800rpm trong 30 phit, loai b
supernatant

Pellet ctia vi khudn dua vao dung dich léng N6- AS, qui mé cudi cung khoang 02D
L4y mo seo tif phoi dua vao vi khudn trong dia petri

D4t dia petri trong 10 phuit

Dé cdiing trong 20 phiit .Duing pipete ldy vi khuén ra khoi m6

Dit mo seo trong mdt gidy loc va chuyén mé nay vao méi truing rdn N-6 -AS
Giit chiing trong ti 25°C trong ba ngay

Rufa va chon loc

1.

2
3.
4.
3.

Rita phoi hai lan v6i nudc cAt chifa 250mg cefotaime 1 dé di chuyén vi khudn
Chuyén mé seo vao gidy va rida

Dat mot vai mo seo trong dung dich nhuém GUS, dé kiém tra phéan ting ciia GUS
Gid md seo trong GUS qua dém, nhiét 49 37°C

Kiém tra hién dién va sb lugng cua diém mau xanh trén mo seo

6. Cdc mo seo sé duge chuyén sang méi triong dinh dudng cho cay tai sinh
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53.3. M6i truong

Méi tritong, AB
Thanh phin $6 lugng (g 500mi/1) |

Stock 1 |
K.HPO, 30.0 |
NaH,PO, 10.0
StocklIl
NH,Cl 10.0
MgS0, 7 H,O 3.
KCl 1.5
Ca,(l 0.1 !
FeSO, 7H,O 0.025 ;
Stock 111 |
Glucose 5.0 !
Agar 15.0 ;

Thanh tring ba dung dich trén riéng biét vdi nhau

Cho 25 ml stock 1 va Il vao 450 mi cta stock II

- Thém 50 mg/1 hygromycin va kanamycin
Moéi triong AAM
Thanh phin S6 lugng (mg/l)
Da lugng

CaCl, 2 H,0 150.0

MgSO, 7 H,O 250.0

NaH,PO, H,O 150.0

KCl 2950.0

Vi lugng

KI 0.75

H.BO, 3.0

MnSO, H,O 10.0

ZnS0O, 7 H,O 2.0

Na,MoO, 2H,0 0.25

CuS0, 5 H,O 0.025

CoCl, 6 H,O 0.025

Thanh phan sit

Na, EDTA 37.3

FeSO, 7 H,O 27.3
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Vitamine

Nicotinic acid 0.5
Pyridoxine HC] 0.5
Thiamine HCl 1.0
Glycine 2.0
Inositol 100.0
Chét khac

L-glutamine 876.0
Aspartic acid 266.0
Asginine 174.0
Casamino acid 500.0
Sucrose 68.5g/1
Glucose 36g/1
Acetosyringone 200uM
pH 5-2

Tron chung cac thanh phan trude khi chinh pH. Loc.

© Méi truong N6-AS

Thanh phan A2S061 liigng (mg/L)
Macronutrients (N6)
KNGO, 2830
CaCl,2 H,O 166
MgS0, 7 H,0O 185
KH, PO, 400
(NH,). SO, 463
Micronutrients
KI 0.8
H.BO, 1.6
MnSO, 4 H,O 44
Vitamine (as MS) 1.5
Fe EDTA (as MS)
Chét khac
Inositol 100
24D 20
Sucrose 30,000
Glucose 10,000

198




Gelrit or 2,000
Agarosae 5.750
Acetosyringone ZOOMIM
pH =5.2

Loc, trudc khi hép vO trung

Dung dich { N6-CH)

Thanh phin S6 higng (mg/1)

Da Iugng nhu N6
Vi higng nhu N6
Vitamine (N6)
FeEDTA (nhu Né6)

Chit khic
‘Inositol , 100
» Casamino acid 1000
'2,4D 20
Cefotaxime 250
Hygromycin 50
Sucrose 30,000
Gelrite 2000
pH=58

Loc, trude khi hap vé tring

Hinaiil

Xbal Hinal EcoRl  Xbal R ECoR}
35.12 ko 50540 5.65 kb I S
_// e weelL_Tnos] npte [ros]| 385 |1a]nos| 355} noefass| e i e
PN +—— BR - - -

Hinh 53.2. Pfas.rmd' pTOK 233 chda LBA LM bao gdm ving Vir B, Vir C, Vir {; gene
dupe ding cho chuyén gen

Tai liéu tham khao

Swapan K. Datta, Lina B. Torrizo, ].Tu, Noerman P.Oliva, K. Datta (1997). Production and
molecular evaluation of trangenic rice plants.

199



54. CHUYEN GEN TRUC TIEP VAO TE BAO TRAN
VA THE TRANSIENT

54.1. Md& dau

Sy thé hién cta “transient” ctia “reporter” la phuong phap phén tich kiém tra sy thé
hién gen muc tiéu trong té bao cay. “Reporter gene” ap dung duoc la B-glucuronidase
(GUS) va chloramphenicol acetyl transferase (CAT). Mit khac hygromycm
phosphotransferase (HPT) ciing thuong duoc dung dé chon loc do vy, né con duge goi la
“selectable marker”. Hau hét plasmid vector chifa nhiéu gen, vi thé enzyme dé cdt 1IPT thi
Anth huiéng dén cac tinh trang nong hoc cia déi tugng nghién ciiu.

54.2. Phudng phap (IRRI, 1995)

54.2.1. Chuyén tryc tiép protoplast (t€ bio trin)

Thuyic hién nhtf cdc thuc hién ph?m trucc

Néng d6 3x 10°ppts/ ml trong dung dich MaMg

Hoa tan 0,5ml aliquot vao 12ml tube

Thém plasmid 9 pGHI dung 10pl pipetman, lic 6ng nghiém
Thém vio 0,5 ml 405 PEG, lic va 1 10 phuit nhiét d6 trong phong

o G e W

Thém 6m! P 1 m va ¢ 12/24 gi¥ trong t6i
54.2.2. Ly trich protoplast cho transient
1. Ly tam Pellet protoplast 9 800rpm trong 5 phuit, lay supernatant
2. Chuyén supernatant vio éng nghiém 1,5ml
3. Pellet protoplast
4. Thém 150 ul dung dich ly trich
5. Lam lanh trong nito long, rung 5 phut

7. Bé 60 pl supertanant cho GUS va dénh gid nong d protein

54.2.3. Xic dinh protein vi transient cho GUS
1. Po ndng d6 protein ly trich, 200 lan
2. GUS, thém 50ul ly trich tir 500ul chudn bi, lam 4m dung dich, 1t trong 37°C vaingay

3. Ditng phan tng, 1dy 100ul trén va thém 900ul buffer. Mau du tri@ & nhiét do 4°C
trong t6i
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4. Kiém tra két qua huynh quang dudi mdy chiéu UV, do két qua huynh quang trén
fluorimeter c6 d¢ dai séng 9 365 nm, 445nm). Diing 10nM t6i 100iMMU (4- methyl
umbelliferone 0, tinh muc d¢ hoat déng GUS (nM -4MU/ phiit)

54.2.4. Transient GUS
1. Rua protoplast, thém 2m! WS trong 2 phuit
2. Cay protoplast nhu phuong phap phan trén
3. Nhuém dung dich 12, 24, 48 gi¢ va mét tudn. Kidm tra mau
| 54.2.5. Transient HPT
1. Rita protoplast,
2. Thém 3ml dung dich P 1
3. U tube trong téi
4. Ly trich protoplast 12, 24, 48 girva 1 tudn
5 HPT
. 54.2.6. Ly trich protoplast
‘ 1. Dung dich protoplast trong éng nghiém 1,5ml
2. Ly tam 10,000rpm trong 5 phuit
3. Loai bo P1
4. Thém méi éng nghiém 0,5ml HPT buffer
5. Dét trong nito long, Dy triz - 20°C

Tai liéu tham khao

- IRRI 1995. Training course on transformation of rice and molecular analysis of transgenic
rice plants. Laboratory manual. 53 paper
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55. CHUYEN GEN TRUC TIEP QUA TE BAO TRAN

55.1. M& ddu

Té bao tran 13 méi trudng ma gen DNA ngoai lai chuyén vao bing phitong phap vi
tiém. Vi thé, sit chuyén nay <6 kha nang tao ra mot khéi hiong 16n té bao va nhan, nho
bao tai sinh ra nhiéu thé hé.

Sif dung té bao trdn bao gom té bao phéi (ECS) dau tién duge thiét 1ap ti cac mo seo
san xudt ra cac hat chin, phéi mam, i phén va phat trién cac bao tif, hodc phoi. Thiét 1ap
ECS thay déi tiy thuéc vao kidu gen. Thi du kiéu gen cua loai hinh japonica thuong dé
dang chuyén hon la indica.

Chuyén nap gen vao té bao tran bang phuong phap polyethylene glycol (PEG) cing
dugc phé bién (Datta va ctv 1990). C6 mot didu quan trong trong chuyén gen theo phtiong
phép nay doi hoi kha niéng phat trién mo seo that tét, cay cé kha nang tai sinh va viéc chon
lifa calli rét ky ludng. . |

_ Chiing ta phai xdc dinh “selectable marker” 12 gen khang hygromycin trong truong
ng nay. Hi¢u qua chon loc céc calli, noi gen chen vao tiy thuée kha ndng marker chon loc,
b vi hang triéu té bao, ching ta chi chon duge vai té bao khang vdi hygromycin, ching
minh noi c6 gen chuyén nap vao.

55.2. Phuong phap
55.2.1. Thiét Iip ECS trén lia

1. Chuyén 1 g phdi vao trong mot lo tam gidc voi thé tich 125ml chifa 25ml té bao trong
méi truong (AA) chi y loc that ky hodc R-2 duge thanh tring.

" 2. U trong tit lc ¢ 120rpm trong t6i, nhiét d6 28°C

3. Chy lai méi lan 4-5 ngay véi chon tiép tuc cac té bao chit, mat do nho, cing nhém
v@i nhau.

4. M6t dong té bao duoc thiét 1ap

5. Chuyén ECS vio moi triemg R2 hodc moi trudng AA S - 4 ngay trudc khi ly trich té
bao tran

55.2.2 Ly trich té bio trin
1. Chuyén 2-2,5g ECS (3-4 ngay tudi) vao mot dia sau (10cm)
2. Cho phép té bao tap trung bén dudi, bo moi truong
3. Thém viao mau 10ml enzyme / tegram/ té bao

4. U va tron trong t61 ¢ 30°C trong 2 gio, nhiét do 25°C, lic trong 2 gic
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5. Thém titong duong mot sé luong dung dich rifa va trén enzyme protoplast
6. Tron qua hai 1dn 50um rdi 25um
7. Chuyén qua filter va 6ng nghié¢m ly tdm 50 ml. Cho ly tam trong 10 phait & 800rpm

8. Rifa pellet qua hai Idn va xdc dinh té bao trén biing mot haemocytometer

55.2.3, Chuyén qua té bio trén bing PEG
1. U va ly trich té bio trdn trong ti & 4°C t&i thidu 30 phiit
2. Ly tAm té bao tran ¢ 800 rpm trong 10 phuit
3. Treo té bao tran trong dung dich MaMg 3-4 x 10° protoplast/ ml
4. 0,5 ml té bao tran & chung quanh day éng nghiém 12ml

5. Thém DNA (10ug plasmid DNA +40 yg calf thymus DNA) vao mébi 6ng nghiém, si
dung micropipette 10pul

6. Thém 0,5ml PEG (9 - 40%) va lic. U nhiét do trong phong, trong 10 phut

7. Thém 2ml dung dich nfa va rifa t tit, chdm, sau 2 phiit. Cho thém lan nifa 5ml
dung dich dé rita lai, sau khi rifa hai phuit.

‘ 8. Ly tdm (800rpm) trong 10 phiit dé chuyén té bao trin

' 55.24. Cdy vio té bio trén

Thém 0,4 ml cda dung dich P 1 trén 1-1,5 x 10° pellet protoplast
Mang chting trong 35mm dia petri.

Thém 0,6 ml dung dich APM (néu chiy va duy tri 45°C)

U trong phong 1 gio

R R N

Cit agarose trong 4 doan va chuyén hat t6i 5cm dia petri chita 5ml méi truong P 1
vGi té bao chdi. U méi trudmg trong tdi vdi nhiét do 27°C va lic (30rpm)

6. CAy chuyeén cdc hat (beads) 4-65 ngay va lap lai thay thé 2ml dung dich vdi moéi
treong Pl

7. Sau 7-10 ngay, loai bd t& bao chéi va mé cla hat trong moi triong P1, 1 trong tdi
va lic nhe

55.2.5. Chon va chuyén thé hé

1. CAy cac hat trong méi triong P 1 chita 25mg hygromycin BL/ 2 tudn sau khi
chuyén

2. U trong téi & nhiét do 25°C va ldc nhe trong hai tudn
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3. Chuyén Iin tht hai vao méi tridng P1 chifa 25mg hygromycin /lit. Gill trong t6i
25°C trong hai tuin Khong Kc

4. Chuyén hat trong méi trdong véi nong do thép octmoticum (3ml P1 + 2ml dung
dich R 2), 1t trong 2 tun, khong lic

5. Chuyén hat trong moi trudng agarose (0,3%) vdi si chen loc. Chuyén coloni cta té
bao phoi kich thude 1,5 mm diameter t6i P 2, Thém 0,5% va 8% agarose. U trong 2—
3 tuén

6. Chuyén phéi phét trién t6i méi trudng tai sinh (P3) trong 50ml, u trong 12 gid,
nhét do 25°C

7.Cay tai sinh va nhan nhanh thé hé (xem phan tai sinh cay)
55.3. M6i trudmg va hoa chit cin thiét

Sau day 1a cac héa chét cin thiét diing trong cac m6i trudng khac nhau. Chii y cac héa chét
trén sau khi pha, phai thanh tring trudc khi sit dung.

_Bdng 1: Thanh phin méi trudng AA cho té bio

. Thanh phéin $6 higng
Méi vé co {(mg/1)
CaCl, 2 H,O 150
Natll, PO, H.O 150
MgSO, 7H,0 250
FeSO, 7 11,0 27.8
Na, EDTA 37.3
KCl 2950
MnSO, H,O 10
7nSQO, 7H,O 2
H,BO, 3

-1 CusO, 5§ H,O 0.025
CoCl, 6 H.O 0,025
KI : 0.75
Na,Mo O, 2 H.O 0.251
Vitamine
Nicotinic acid 1
ThiamineHC] 10
Pyridoxine HCI 1
Myo inositol 100
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Amino acid

Glutamine 876
Aspartic acid 266
Glycine 7.5
Arginie 174
Sucrose/ maltose 20.000 J
Hormones
24D 2
| pH=56-58 B
Bing 2: Mbi triong R 2
Stock Thanh phén S6 lugng Stock S6 higng
(mg/1) (mg/) (m)
tit stock
R 2 Micro NaH, PO, 2 H,O | 240 2,400 100
KNO,
MgSO, 7 H;O 4044 40,440
(NH,}, SO, 247 2,470
CaCl, 2 H,O 330 3.300
147 1.470 R
R2/ Micro | MnSO, H,O 0.50 500 1
ZnSO, 7 H,O 0.50 500
H,BO, 0.50 500
CuSO, 5 H,O 0.05 50
Na,MoO, 0.05 50
R 2. vit Nicotinic acid 05 50 10
Pyridoxine HCl 0.5 50
Thiamine HCl 1.0 100
Glycine 2.0 200
Iron stock Na, EDTA 37.3 3.730 10
‘FeSQ, 7 H,O 27.8 2.780
24D 1 20100/ m] 5
Sucrose/ maltose 30.000 30.000mg

Tao thé tich 1 lit nude cit, pH = 5,6, loc
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Bdng 3: Chuén bi dung dich té bao trin

'Thanh phin P 1(mg/1) P 2 (mg/l) P 3 (mg/])
(NH,), SO, 330.0 463.0 -
KH.PO, - 400.0 170.0
KNO, 4044.0 2830.0- 1800.0
NH,NO, 1650.0
CaCl, 2 H,O 147.0 166.0 440.0
MgSO, 7 H,O 247 185.0 370.0
Na, EDTA 373 37.3 37.3
FeSO, 7 H,0O 27.8 27.8 27.8
NaH, PO, 2 H,O 240
MnSO, 4 H,O 0.5 14 22,3
H,BO, 0.5 1,6 6.3
ZnSOH.O 0.5 1.5 8.6
KI 0.8 0.83
CoCl, 6 H,O 0.025
CuS0O, 5 H,0O 0.05 0.025
Na,MoQO, 2 H,O 0.05 0.25
Thiamine HC] 1.0 1.0 1.0
Nicotinicacid 0.5 05 0.3
Pyridoxine HCI 0.5 05 0.5
Glycine 2.0 2.0 2.0
Myo inositol 100 100 100
Kinetin 20
NAA 1.0
24D 2.0g/1 2.0g/1
Sucrose* 136.92g/1 60.0g/1 30.0g/1
Maltose™ 144,12g/1 60g/1
Agar 8.0g/1
Agarose 3-6g/1
pH 5,6 5,8 5,8

* Chif ¥ 0 thé thay thé sucrose hay maltose
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Pha dung dich

Enzyme dung dich (lOOml) 4¢ cellulase Onozuka RS, 1,0 g Maceroz:yme R-10, 20 mg
Pectolyase Y 23, 0,4 M manitol, 6,8 mM CaCl,. Dy tr@ trong -20°C

Agarose Medium Protoplast (APM) : (30mi) : 600mg agarose hoa trong 30ml P1 (thay thé N
6 vdi maltose/ sucrose)

MaMg (dung dich chuyén gen) (100mi : 0,31 g MgCl, 2H,0, hodc 0,01 ¢ MES va 7,28g
~mannito]

Dung dich agarose mém (100ml) : 0,3 agarose, 6g surcose hodc 6g maltose hoa trong Pl
dung dich.

Dung dich PEG (40%,. 200ml) : 80 g PEG MW 6000 hoa v6i 4,72 g Ca(NO,) 24 H;,0 va 14,57g
manitol trong nudc cit. Dung dich hoa tan bdi dun ndéng trong microwave, chia ra hai
phin. Thé tich ctia dung dich 200ml cho mét phén, pH 10 bot KOH phan 1

Cuéi cting pH 8,2 v6i phén 2. Ly tam PEG, loc trén ng nghi¢m 10ml c6 chita 508 ml va dyf
" trid trong -20°C.

Tai liéu tham khao

Datta SK, Peterhans A, Datta K, Potrykus . 1990 Genetically engineered fertile indica rice
recovered from protoplast. Bio Technology : 8: 736-740
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56. CHUYEN NAP GEN BANG THIET Bl BAN GEN
(MICROPROJECTIBLE BOMBARDMENT)

56.1. M& diau

Viéc chuyén gen 6 lién quan dén clhuic ndng cia gen bén ngoai chen vao genome va
anh hudng dén chiic ning genome ciia cay dugc chuyén. Théng qua nhiéu thé hé con lai,
chiing ta md&i ghi nhén dugc hién tigng nay.

Phuong phap bin gen ¢ nhiéu thuat ngi¥ nhuw: biolistic, bombardement. Day la
phitong phap chuyén gen truc tiép vao co quan cay tréng (Biu va Lang, 2000).

Hién nay ngudi ta c6 ba dung cu bén khéc nhau. Diém khac chu yéu 1a phuong tién
diéu khién microprojectile, bing tungsten hay béng vang.
56.2. Cac dung cu can thiét cho bin
Héa chét can thiét trong méi trudng (xem Ch{ tiét bén dudi)
Plasmid C:%l.n thiét
Dung cu bin gen
B6 phéan ban gen
Can )
May do pH
Tu cy |
N&i h4p tiét tring
- Tu lanh -20°C, -70°C
56.5. Phuong phap
Chudn bj 0 DNA vdi ving (b6t ving cuc mjin)
Phuong phip
1. Can 40mg vang trong éng nghiém
Chudn bj 40 DNA trong ti vé trang
Chuén 1ml ctia 70% cdn, rung trong 20giay

2

3

4. Ly tAm méu trong 11.000rpm trong 5 phuit

5. Can than di chuyén cdn va thém 1ml nudc ct, rung 5 phuit
6

Ly tdm & téc d6 11.000rpm trong 5 phuit
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7. Them vao 400yl vdi 50% dung dich glycerol/ nifée cat va rung nude. éng nghié¢m
phai dugu phit parafin cin than

8. Bo6 100pl glycerol véi vang 970 trong éng nghlém méi, thém vao 25pl ( 91,0pg/ul
plasmid DNA). Tron k¥

9. Thém pl calcium chloride lanh (2,5M) va tron

10. Thém vao 50 pl spermidine (0,1M) va trén déu

11. Thém 1ml cdn & 70%, ly tim vén téc 11.000rpm trong 5 phiit va bo supernatant
12. Thém 1ml, 100% cdn va trén, ly tam ¢ 11,000rpm trong 5 phuit

13. Thém 40yl cdn 100% v sonicate, dé trong water bath 5 gidy

14. Gitt éng nghiém trong d4, ldy 5ul aliquot lam kho trude khi bin

15. Tiét triing Macrocarrier va rifa cbn 70% véi gidy

16. Khi ngiing st dung phai lau sach dung cu bén,

17. Lau con trude khi su dung

“. Bin gen

© 1. Chon hat non hay mo seo trong moéi trudng MBS bd sung véi 0,2M sorbitol va 0,2M
mannitol, DNA duge phu lén cde vi dan vang, cac vi dan phu vdéi DNA dugc bén vao
mo6 muc téu (md seo hay md non) bling thiét bi bdn gen, nha ap lyc ludng khi helium.
BIOLISTIC PDS 1000 véi khoang cach Scrm.

Maéi truong bdn gen 1a N6 -0,5D. Sau khi bin xong s& d4t dia vao u trong t6i & nhiét do
25°C trong hai ngay trude khi nhudém GUS va ba ngay tride khi chon méi truong chita
10mg/LPPT.

Nhuém GUS

1. Hoat dong ctia GUS quyét dinh trén mé dhu tién ca cay trong 48 dén 72 gi¢r sau khi bdn
gen,

2. Ding 5 brom dchloro-3indoyl § -D glil.curonide (X-Gluc) duge thiét ké bai Jefferson va
ctv (1987)

3. Miu duie bén gen duge cdy 1 trong phan iing dung dich chita 1mM X-Gluc trong 50mM |
buffer phosphate, pH 7,0 & nhiét do 37°C, qua déem.

4. Khip glﬁcuronidase hién dién trong té bao, X-Gluc sé tao mau xanh.

5. Diém mau xanh chiing té c6 sif hoat dong cia enzyme GUS
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Hoat déng cua enzyme GUS (Peng va ctv 1993)

1. Céc calli dugc 1 trong 400 pl dung dich GUS va 100pl supernatant thém vao 1ml cua
1mM 4 methyl umbelliferyl- B -D glucuronide (4-MUG) trong dung dich ly trich, va u
qua dém vdi nhiét do 37°C

2. 200p] aliquots cua phan ting dugc tron voi 1ml 0,2M Na,CO..
3. Phat hién huynh quang fluorescence trong dung dich MUG
~4. Phan iing phat hién trén UV

Chon cdy é6n dinh

1. Ba ngay sau bdn gen, mu dugc chuyén vio méi tridng NBM chita 10mg/1 caa PPT va
trong tdi 25°C trong ba tudn

2. Mau dugc bin gen sé cit thanh nhidu ménh nhé va chuyén sang méi trudng tuoi (6 tuan
sau khi bdn) va 1an thit ba (9 tudn sau khi bén).

. 3. Va thoi ky thit ba chen loc véi 10mg/L PPT.
Thai ky chon loc can phai thit véi hoat dong cua B -D glucuronidase
Hda chit cho GUS hoat dong

XGluc Buffer
100mM Na phosphate
10mM EDTA
1mM X Gluc
1% triton X 100, thém nudc cat
Méi trudong

Mbéi ttong NBS
N6 macronutrients (20X) 50ml/L
B 5 micronutrients (100x) 10ml/L
B5 vitamins (100x) 10ml/L
Fe: EDTA (100x) 10ml/L
2,4 D (0,1 mg/ml) 20ml/L
Sucrose 30g/L
Proline 500mg/ L
Glutamine 500mg/L
Casein Enzymatic Hydrolysate 500mg/L
pH 58
Phytagel 2,5g/L
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TBM cho callus

N6 macronutrients (20X) 50ml/L
B 5 micronutrients (100x) 10ml/L
B5 vitamins (100x) 10ml/ L
Fe: EDTA (100x) 10ml/L
2,4 D (0,1 mg/ml) 20ml/L
Maltose 20mi/L
Proline 30mg/L
Glutamine 500mg/L
Casein Enzymatic Hydrolysate 300mg/L
pH 58
Phytagel 2,5g/L
NBS cho bin gen

N6 macronutrients (20X} 50ml/L

* B5 micronutrients (100x) 10ml/L

", B5 vitamins (100) 10ml/L

" Fe: EDTA (100x) . 10ml/L
2,4 D (0,1 mg/ mi) ' 20ml/L
Sucrose 30g/1
Proline . 500mg/!

~ Glutamine 500mg/ L.

Casein Enzymatic 300mg/L
‘Sorbitol (0,2M) 36,44g/!
pH - 58
Phytagel 2,5g

Méi truong MS cho cdy i sink ** Chd y MS va vitamine gibng nhu cong thie cia
Murasige and Skoog 1962)

MS mubi 4,33g/1
MS/ N6 vitamine (100x) 10m}/1
Tryphan (1g/1) 50ml
Sucrose 30g/1
Kinetin . 2,5mg/1
NAA 1ml/1
pH=57

Agarose 6g/1
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M6i triomg MS cho RE **Chii y MS va vitamine gidng nhu cong thic cia Murashige and
Skoog.1962)

MS mudi 4,33g/1
MS/ N6 vitamine(100x) 10mi/1
Tryphan(lg/1) 50ml
Sucrose 30g/1
pH =57
Agarose 6g/1

Moi truong oy ¢ bao D2
N6 nutrient (20x)i 50ml/1
M5/ N6 vitamine (100x} 10ml/1
Fe: ETAD 10ml/1
Sucrose 30g/1
Tryptophan (1g/1) 50mi/1
Proline 2,3g/1
2,4 D (0,1mg/ ml} 20ml/1
pH=57

Moéi triiong AA
CaCl, 2H,0 10ml/L
KH,PO, (100x) 10ml/L
MgSO, 7 H,O 10ml/L
AA micronutrients ' 10ml/L
AA vitamine 10ml/L
Fe: EDTA 10ml/L
KCl 10ml/L
Sucrose 2,9g/L
GA 3 {0,1mg/ ml) Imi/L
Kinetin 1ml/L
24D - 2ml/L
pH 58

Chu y tit ca moi triiong déu tiét trung tritée khi st dung
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Céc dung dich chudn bi

N6 macronutrients/ 1lit Bao gom:
56,6 g KNO,
9,26 ¢ (NH,), SO,
8,g KH,PO,
3,7 g Mg50, 7 H,O
3,3 g CaCl, 2 H,O

B5 micronutrients/ 1lit
1000mg MnSO, 4H,0
200mg ZnSO, 7 H,O
75mg KI
25mg Na,MoO, 2H,
300 mg H,BO,
2,5 mg CuSO, 5 H;O
2,5 mg CoCl, 6 H;O

B5 vitamin / 1 lit
100mg Nicotinic acid
100mg ThiaminHCl
100mg Pyridoxine HCl
10g Myo inositol
N6 nutrients / 1 1it
56,6g KNO,
9,26g (NH,)}, SO,
8,0¢ KH,PO,
3,7g MgSQ, 7 HO
3,3 g CaCl, 2H,O
60mg MnSQO, H,O
30mg ZnSO,, 7H,O
32 mg H:BO;
16 mg KI

213



MS/N 6 vitamin (1lit)
50mg Nicotinic actd
10mg Thiamine HCl
50mg Pyridoxine HCl
200mg Glycine
10g Myo - inositol

" Fe: EDTA

2,7 g Na, EDTA
2,8 g FeSO, 7H,O
Tryto phan (1lit) 1g
CaCl, 2H,O can (#4g/ lit}
KH,PO, (100x) 1 lit =17 g KH, PO,
MgSO, 7H,0 (100x) 1 lit = 37 g MgSO; 7TH:0
AA micronutrients (100x) 500ml bao gém
846mg Mn SO, H,O
430mg ZnSO, 7 H,0
310mg H,BO,
12,5 ml CuSO, 5H,O
41,5mg K1
AA vitamin (100x) vm 500ml
. 50mg nicotinic acid
50mg thiamine HCl
10mg pyridoxine HCI
10g myoisositol
AA amino acid (20x) cho 500ml
8,85¢g glutamine
2,28 g arginine
750 mg glycine
2,66g aspartic acid
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K1100m! bing 10mg/ lit

CoCl, (0,1g/1) 100m! bing 10mg CoCl, 6 Hzo _

GA 3 50ml 95% cén 5mg

Kinetine (0,1g/1) 10ml bang 10mg kinetine (hoa trong TN HCl)

24D9(0,1g/1) 100mg 2,4 Dichlorophenoxyacetic acid hoa trong 5ml
NaOH “ '

NAA (0,1g/1) 200ml 20mg napthalene

| 56.4. I:Tng dung

Nhiéu cong trinh nghién ctu chuyén nap gen thong qua ban gen dé cai tao cay tréng,
chuyén tryc tiép vao té bao cac cay nhu : cu hanh (Klein va ctv 1987) bip (Klein va ctv 1988)
lia, dau nanh (Wang va ctv 1988) va nhidu cay tréng khac.

Tai liéu tham khao
Bui chi Bitu va Nguyén thi Lang 2000. Di truyén phan ti, Chuyén nap gen, Nha xuét ban
Nong Nghiép 224 trang

Klein, T.M., E.D. wolf, R. Wu and ]J.C. sanford. 1987. High velocity microprojectiles for
delivering of nucleic acid into living cell. nature 327:70-73

Klein, tm., T. gradziel, M.E. Fromm and J.C.Sanford.1988b. Facors inﬂu'encing gene
 delivery into Zea mays cells by high velocity microprojectiles. Bio/ technol 6: 559-563

Peng, J., F. Wen and TK. Hodges. 1993. a rapid method for qualitative assay of both
neomycin phosphotransferase II and B -D glucuronide activities in transgenic plants . plant
Mol Biol rep 11; 38-47.

Wang, Y.C., T.M Kein, M.E.fromm, J.Cao, ].C.sanford and R.Wu. 1988. Transformed fertile
barley plants. Plants physiol 104:37-48
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57. B-GLUCURONIDASE (GUS) DUNG XET NGHIEM
BIEU HIEN TREN CAY CHUYEN GEN

57.1. Gidi thiéu
Gen chi thi thudng ding GUS, ngudn gbe cda gen GUS duoe phan lap it E.coli va
dung dé danh ddu sy biéu hién cia cay chuyén gen (Data, 1997). M6 seo va cay khéng
hygromycin dugc thi nghiém biéu hién GUS ¢ méau xanh duong. |

57.2. Phuong phap

1. Chudn bi dung dich GUS

2. U mau trong mdi triong nhiét do 37°C trong 24 gidr
3. DPém sé miu biéu hién mau xanh duong trén cay

57.3. Dung dich GUS

Thanh phén ’ S8 ligng

X- gluc (mg) 38.9mg
Chloramphenicol 10.0mg
NaH,PO, (1.0M) 5.0ml
Triton X (10%) 1.0m}

‘[ Methanol 20,0%
pH 7,0-8,0

Két qua thé hién GUS trén cay chuyén gen (hinth 57.1)

Hinh 57.1 : Thé hién GUS trén cdy Iia chuycn gen
A: c6 gen Pi-ta , B: gen Pi —ta va avirulent AVR —Pita va C: Pi-ta va virulent avr pita
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Tai liéu tham khao

Datta, § K., Lina B. Torrizo, Jumin Tu, Norman P. Oliva K. Datta. 1997. Production and
molecular evaluation of transgenic rice plants. [RRI, paper 42.
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58. THU NGHIEM HYGROMYCIN PHOSPHOTRANSFERASE

58.1. Gidi thiéu

Sy phat trién cay chuyén gen thé hién thong qua marker chon loc, mét trong nhing
marker dugc chon loc 1a hygromycin phosphotransferas (HPT) ctia vi khuan. Enzyme nay
khang vdi khang sinh hygromycin-B. Ma khang sinh Hygromycin-B la mot khang sinh
aminocyclitol duigc san xuit tit Streptomyces hygroscopicus. Chung ngan can sy tong hap
protein ca hai té bao prokaryotes va eukaryotes (Datta va ctv 1997). -
58.2. Phuviong phap
Ly trich vat liéu

1. Chuén bi vat liéu (14 / callus 100mg)

[ 3]

. Nghién trong nito 1ong
3. Thém buffer 100ul/100 mg mé
4. Tron déu, ly thm trong 5 phut
5. Chuyén supernatant vao trong bng nghiém mdi, ly tam 30 gidy
6. Chuyén supernatant sang bng nghiém mo‘l va dat trong da
Biéu hién
1. Thém vao phan ung trén ddu : 1,0 Wi buffer (10X), 0,5 ul ATP (1,0mM), 0,4 ul 7
ATP, 2,5 ul hygromicin, va 5,6 ul ly trich
2. Tc khic trony ATP, 1 37°C trong 30 phut
3. Nhé 1 pl cho phén tng va tron trén khay

4. Chuyén khay trong chromatography chida 50mM Na formate, pH 5,4, gid thang
cho t6i khi thAim dung dich

5. Gid trong 50 phuit -
6. Phoi kho va phat trién X -ray trong 3 gio qua dém

58.3. Hoa chit

HPT buffer
~ Thanh phin Néng do
0,05M Tris HC] 50ml
(pH?7.0
10% glycerol 100ml
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Assay buffer

Thanh phan _ Liédu lugng

0,5M Tris -maleate _ 500mi
pH 7.0
0,5M MgCl, ] 500ml

Két qua hinh 58.1 biéu hién HPT trén cay chuyén gen

Hinh 58.1: Biéu hign HPT trén cdy chuyén gen (Datta 1990)

Tai liéu tham khao

Datta SK, Peterhans, A. Datta K, Potrykus 1. 1990. Genetically engineered fertile. Indica -rice
recovered from protoplasts. Bio/ technology 8: 736-740

Datta, S K., Lina B. Torrizo, Jumin Tu, Norman P. QOliva K. Datta. 1997. Production and
molecular evaluation of transgenic rice plants. IRRI, paper 42
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