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LOI NHA XUAT BAN

Khoa hoc ky thudt tir Idu d3 duwoc xdc dinh fa mot fuc luong
sdn xudt quan trong. Nho Ky thudt tién bo ma san xudt phat frién.
cudc song ctia loai nguor khong nging diroc cai thién va nang cao.
Trong san xudt noéng nghiép, nho tng dung khoa hoc ky thudt.
nhit 1a tng dung cong nghé sinh hoc trong lai tao giong cdy trong.
vat nudi, trong sén xuat phan bon, vacxin phong bénh. thifc dn gia
stic. thude tri siu, xir Iy chat thii bdo vé moi truong. Dac bict
trong lai tao gidng cdy 1réng, var nudi, viéc img dung cong nghé
sinh hoc vai thap ky qua dd tao ra si thay doF Ion tix thot dai giong
lai (theo phuong phip di truyén Mendel, dat phéan 1) sang thoi dai
dilng giong theo phuong phip di truyén phan tr (goi tar la giong
cong nghé sinh hoc). Nho cong nghé sinh hoc phan . con nguoi

di tién tr cudc “cdch mang Xanh” sang cuoc “cdch mang gen
CADN”

Nhim gop phdn giip ban doc hiéu thém vé nguyén ly vd
phirong phdp thao tic gen trong tao giong cdy trong, san Xudt thic
an gia sic, vacxin phong bénli, thudc trir sdu va bdo vé mof truong
ciing nhu mot 6 thinh qud cua ung dung cong nghé sinh hoc
rmng doi song, Nha xudt bin Noéng nghiép cho xudt ban tiép
quyén Il “Cong nghé sinh hioc doi voi cay trong vat nuoi va bdo v¢
moi triomg”. Sich chuyén khdo do Tién si Lé Thanh Hoa va Gido
sur Tiéin sT khoa hoc Pdi Duy Ban dong chu bién.



Hy vong cudn sdch s€ gitlp ich ban doc tiép can nhiing vén dé
ky thuat moi ing dung trong nong nghiép va khai thdc tai ngu yén
bao vé moi sinh.

Tran trong gidi thiéu cung ban doc va mong nhin dupc nhiéu
 kién dong gop bo sung cua cdc ban.
NHA XUAT BAN NONG NGHIEP
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1.1. Khai niém chung
1.2. Cac tiéu chudn vacxin va qua trinh dap (mg mién dich
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223, Vacxin chfa khang nguyén & protein dugc san xuat
bang cong nghé gen

2.2.4. Vacxin téng hop

*

Nhiing tién bo vé khoa hoc va k¥ thuét trong Iinh vuc vi sinh
vat hoc, mién dich hoc, va sinh hod protein néi chung, cling nhu
trong linh vuc k¥ thuit gen va cong nghé sinh hoc néi riéng da cho

(*)Vién Cong nghé Sinh hoc.



phép ching ta ti€n xa hon, di sau hon, va img dung c6 hiéu qua
hon nhimg thanh tyu d6 trong nhicu nganh céng nghé mdi. trong
dé ¢6 cong nghé san xuat va dng dung vacxin. Mot trong nhiing
huéng méi d6 1a hudng nghién ctu va Ung dung cong nghé sinh
hoc phén tir dé thir nghiém, san xudt va nghién cifu céc loai hinh
vacxin mdi: vacxin bing k¥ thuat tdi t hop gen, hay ndi cich
khdc, vacxin bing cong nghé gen. Nhitng vacxin tao ra bang cic
phuong phdp nay duoc goi la vacxin thudc thé hé mdi, nham phin
biét véi cac loai vacxin trude diy duge tao ra bang cic phuong
phép cé dién.

Nhiéu loai vacxin thé hé méi da va dang thyc su dugc dua vao
s dung c¢é hiéu qua, gép phdn to 16n trong cong cudc phong
chong bénh tat cho dong vat va ngudi. Trong phén viét nay ching
t6i xin gidi thiéu 2 phan chinh:

1. Khii niém vé cdc loai vacxin va mién dich néi chung

2. Huéng chién luge tao vacxin va phan loai vacxin

I. KHAI NIEM VE VACXIN VA MIEN DICH NOI CHUNG

Vacxin, 'di & bdt ki dang t6n tai nao, cho di dé la vacxin
nguyén thé, tic 11 vacxin chifa nguyén ven ca 1€ bao vi sinh vat (vi
khudn hay virus chang han), hay vacxin phan tit, tifc 1a vacxin don
thuan chi chita nhitng thanh phan protein ¢6 tinh kich thich mién
dich, déu mang mot chic ning chung 12 tao mién dich cho co thé
ngudi v dong vat, phong chong lai cic bénh truyén nhiem va
nhiéu tic nhan gay hai khac.

Trong vong 100 nam nay, vacxin di gép phan cé tinh chat

quyét dinh trong viéc ddy 1l va ngan chan nhiéu loai bénh nguy
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hi€ém, din dan thanh todn mdt cach hoan toan mot s& bénh, vi du
nhu bénh dau mua, do virus dau gy ra, von 1a ndi kinh hoang trén
thé€ gidi trong vai thé ky gan diy. Vacxin duge st dung trong moi
linh vire nhén y va thi y, cho moi lifa tuéi con ngudi vi dong vat
nudi, chong lai hau hét nhiéu loai bénh ma con ngudi va dong vat
méc phai. Vacxin duge nghién ciu tao ra va duge san xudt bing
cdc nguyén i khdc nhau, cling nhu duge s dung theo nhiéu
phuong thitc khac nhau. Viéc cai tao cac loai vacxin hién ¢é, kham
pha tao nén cdc loai vacxin mdi, dang la muc tiéu phan ddu cia
céc nha khoa hoc. Vacxin thé hé méi bang cong nghé gen ra ddi
(goi vin 1at la vacxin CNG), dé chinh 13 hé qua clia su nd luc bén
bi ctia cac nha khoa hoc.

1.1. Khai niém chung

NGi dén vacxin, phai néi dén yéu 6" quyét dinfr tinh mién dich
ciia ché pham duoc chon lam vacxin d6. Yéu 16 quyét dinh tinh
mién dich chinh 12 thanh phdn protein dic biét ¢6 trén bé mat cla
tac nhan gay bénh, hay trén bé mat clia ché pham vacxin ctia chinh
tac nhan gy bénh dé. Thanh phan dac biét ¢6 ban chat 1a protein
nay duge goi 1a khdng nguyén (antigen), do mot gen hay mot so
gen clia vi sinh vat quyét dinh tong hgp nén. Nhimg gen chiu trich
nhiém vé viéc san xuat thanh phin protein ¢6 tinh kich thich mién
dich duge got 14 gen khing nguyén. V& nguyén li, khi gen khiang
nguyén duge tich ra, va ghép vao mot hé théng vector thich ting
nao d6, thi gen nay s€ hoat dong nhu khi dang ton tai trong hé gen
cta vi sinh vt chll, va sin pham protein clia gen nay ciing c6 thé
c6 chitc nang nhu cii, tic 12 ¢6 thé 6 tinh kich thich mién dich.
Tuy nhién, trong thuc t€, hé théng ti€p nhan gen khdng nguyén va
t€ bdo chi st dung dé biéu thi sdn xudt protein cla gen khang
nguyén d6 phai dugc lya chon phu hgp, mdi ¢6 thé thu duge
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protein ¢6 tinh kich thich mién dich nhu protein nguyén gdc. Rat
nhiéu trudng hop, protein thu nhan duge khong c¢6 tinh kich thich
mién dich nhur mong mudn, do céu tric 3 chiéu ctia né bi thay déi
trong qua trinh san xudt, do d6 ché phdm nay khong duoc goi la
vacxin theo diing nghia nhu ¥ mudn ban dau. Protein tai t6 hop
nay vin ¢ thé cé tinh khing nguyén va mién dich, nhung khong
con 1a vacxin chong lai tic nhan gay bénh cin phong triy,

Nhu vay, tinh kich thich mién dich la do thanh phan protein
dac biét 6 trén bé mat khdng nguyén dam nhiém, va protein nay
do gen khang nguyén chiu trich nhiém san xudt. Gen nay dudc
chon lya dé sit dyng véi muc dich Jam vacxin CNG. Chung dugc
phan lap khoi hé gen vi sinh vat chi, dugc thiét k€ thém cac thanh
phdn quan trong khac va san pham thu duge clia ching dugc dung
lam vacxin. Nhifng vacxin dugc tao ra bing k¥ thuat gen nhut thé
ndy, dugc goi 1a vacxin tai t6 hop gen, hay van tat 1a vacxin CNG.
Thanh phdm vacxin thuoc loai nay duge col 1a vacxin thudc thé he
méi.

Db thé ndo chang nifa, vacxin c¢é dién hay vacxin thé hé méi
(dai di¢n Ia vacxin CNG), néu duge dinh nghia vé géc do mién
dich, thi vacxin phai la cac ché phdm sinh hoc cua vi sinh vat hay
t& bao, chita chinh tac nhan gay bénh hay cdc san phim clia ching
(k& ca vat liéu di truyén nhu ADN hay ARN cla ching), néu duge
fam giam doc lyc hay vo doc bing cac phuong phdp i, hod, hay
sinh hoc (d61 véi vacxin ¢6 di€n), hoac cac phuong phép sinh hoc
phén tir (d6i véi vacxin thé hé méi), lic d6 ching khong con kha
nang gay bénh d6i vdi doi tuong dugc hudng vacxin (1 ngudi va
dong vat), nhung khi dua vao cd thé bang cac phuong phap khac
nhau, déu c6 kha nang kich thich co thé€ sinh mién dich thudc cic
loai hinh nhu mién dich dich thé (humoral immunity) hay miér
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dich qua trung gian t€ bao (cellular-mediated immunity). Co thé
chiu sy kich thich clia khang nguyén, di cAm ¢ng san xuat mot
loai protein mai 6 chitc nang bao vé va 14 thanh phédn tham gia 140
nén mién dich cho co thé, goi la khdng thé (antibody). Trong
mién dich thudc loai hinh dich thé, loai protein nay hoa tan vao
trong hé tudn hoan hay trong dich thé clia co thé, nén chiing ¢6 tén
goi \a khdng thé dich thé. Tuong W phu vay, trong €0 thé c6 mién
dich trung gian & bao. thi khang thé khong phai 1a chai hoa tan,
ma 1a chinh céc t&€ bao ciia hé mién dich cam tng kbang nguyen
ma thanh, cho nén khang thé loai nay dugc goi la khdng thé € bao.
chiing khong phai 12 chiat hoa tan ma 1a thanh phén hiu hinh. Co
ch¢ tao mién dich cing A loai trir khdng ngyen clia khang the €
bao cha loal hinh mién dich nay rat khac Joai hinh mién dich dich
the.

Sau khi tiép nhan khang, nguyén, co thé c6 thé cam (mg hinh
thanh hodc mién dich dich thé, hoac mién dich € bao réng biét,
hodc cd hai loai hinh mién dich cling Ite. Vo1 mot cd thé da duogc
mién dich, khi vi sinh vat gay beénh that su xam nhap vao, ching
s& khong thyc hién duoge qué trinh gay bénh va nhanh chéng bi
loai tris khoi ¢o thé. Co ché loal trir tac nhan gay benh va vo higu
ho qué trinh sinh beénh chinh la sy két hop gitia cac loai khang thé
v6i khang nguyén ma cu {hé 1a gitta khang thé dich thé, hoac
khang thé t€ bao (do vacxin trude dé da kich thich sinh ra va ton
tai trong co thé), véi cai goi 1a khing nguyén {udn c6 trén bé mat
chia téc nhan gay bénh. SU két hop khdng thé-khing nguyén nhu
thé nay chinh la co ché loai trix tac nhan gay bénh, bao vé co the.

Nhur vay vacxin 1a ché& phim sinh hoc hoac ban sinh hoc, dugc

con ngudi tao ra va dua vio co thé dé gay mien dich. tap duot cho
co thé thuc hién qué wrinh dap (mg mién dich chéng lal tic nhéan
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gay bénh, khi chung tham nhap vio nhiing 14n sau d6. Trong tu
nhién, khi ngudi va dong vat bj bénh khong chét ma qua khéi,
trong co thé ciing ¢6 thé hinh thanh mién dich. Mot diéu hét siic
luw ¥ v tinh dac hiéu clia mién dich. Khong phai vacxin nio ciing
gay mién dich chung chéng lai moi téc nhan gay bénh. Vacxin tao
ra c6 ngudn géc tir tic nhan gay bénh nao chi ¢6 tac dung tao
khéng thé cho mién dich chdng lai chinh tac nhan gay bénh d6.

1.2. Cac tién chuan vacxin va qua trinh dap timg mién
dich

Mot vacxin phdi ¢6 du 3 tieu chuan chinh: an toin, v6 tring
vd ¢0 hi¢u fuc. An toan la tiéu chuan danh gid khi sir dung vacxin
trén chinh déi twgng duge hudng, tic 1a vacxin khéeng duge pay
bénh hay gy phan 1ing cé hai. Vé tring titc 13 vacxin chi chia
duy nhat mét hay mot vai loai dwoc chon lam vacxin ma khong bi
nhiém tap céc loai khdc. Diéu quan trong nhat 13 vacxin phai ¢6
hiéu luc, tic 1a vacxin phai kich thich sinh mién dich cho co thé.
Tinh hiéu hee, thuc chat 1a mdc do biéu hién gay mién dich cua
khing nguyén. Vacxin ¢é hiéu luc cao hay thap, tifc 13 néi dén
mic d6 gay mién dich cha vacxin d6. Do vay trong ching vi sinh
vat lam vacxin nhuge doc, diéu c6t y&u la vacxin phai an toin va

oo

¢6 higu luc, nén gen “doc™ tic 1a gen gay bénh phai bi bién déi
hoac bi xod hoan toan dé ddm bio an toan, nhung gen khing
nguyén van dugc tén tai dé sdn xuét protein khang nguyén kich

thich mién dich.

Trong co thé di ti€p nhan vacxin, mién dich duogc tao ra chinh
la su huy dong toan bo A¢ thong mién dich tham gia, bao gdm #é
thong mién dich trung vong va hé thong mién dich ngoai bién,
cling nhu sy tham gia clia nhiéu loai £ bdo o6 thim quyén mién
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dich khdc. P6 chinh 1a s phéi hgp nhip nhang cla hé thong tuy
xuong nham tao ra cac loai t€ bao nguén, réi tir 46 chuyén hod
thanh cdc t€ bdo ¢6 thdm quyén mién dich bao gém &€ bao
lymph6-B va lymphe-T, dai thuc bao va mt s6 t€ bao chuyén biét
khdc. Ddp tng mién dich ¢on duge hd trg va tham gia ciia hach,
lach, cdc mo lymphé dudng mot, dudng hod hap, cling nhu cic €
bao tua (dendric cells), cic t€ bao gidi thiéu khdng nguyén
(antigen presenting cells hay cdn goi 13 APC) va mét s6 thanh
phan khdc.

Ca hai qud trinh mién dich ma co thé thu nhan dugc: mién
dich dich thé va mién dich trung gian t& bo, chinh 13 he qué ciia
su ti€p nhan Khang nguyén, hoat hod, biét hod va s tham gia ciia
cdc t€ bao lympho-B va lympho-T. Khang thé dich thé, thuc chat
bao gébm cdc loai globulin mién dich, luu hanh trong hé tuan hoan
va cac chat dich co thé. Mot loai khac, khang thé 1€ bao, chinh 1a
loai t€ bao ¢6 thdm quyén mién dich lympho-T di duge bien déi,
biét ho tré thanh 1€ bao gy doc, ¢6 tic dung tiéu diét khing
nguyén. Ngoai ra mot s6 t€ bao ¢ thaim quyén mién dich khic,
dac biet 1a lymphé-T, sau khi dugc biét hod, con ¢ kha nang san
xudt mot s& chat dich ngoai bao, ¢é tic dung kich thich va diéu
hoa phan ing mién dich, ching duge goi la cic lymphokin, dac
trung la cic loai cytokine (gém cdc loai inter-leukine, nhu IL-1,
IL-2...), va cdc yéu t6 gay hoai tir 1€ bao. Chiing tham gia trg gidp
dac luc va ting cudng qud trinh ddp ¢ng mién dich.

Tom lai vacxin 1a yéu t6 khdi phét cua qua trinh dép tng
mién dich, va khdng nguyén i thinh phdn co ban clia vacxin.
Khang nguyén, nhu da giéi thiéu. d6 ciling chinh 13 thinh phin bé
mit cha tdc nhan gay bénh. D€ tao duge mién dich, khang nguyén
phai c6 nhimg déc tinh va phit hgp véi nhimg didu kien co ban.
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Trudc hét, khang nguyén phai 1a “chét la” d6i v6i co thé, theo
ding nghia ciia né. Khdng nguyén cé thé 1 mot protein hoan toan,
hodc chi 1a mot polypeptit nhé chia nhém hoat dong gém 10-12
axit amin c6 hoat tinh khdng nguyén, hoac 1a mot nguén gen tao
san phdm khéng nguyén ngay tai co thé déi tuong dugc hudng
vacxin. Bing co ché dac biét nao dé chua dugc kham phd, co thé
da phan biét duge dau 1a chat la dé tao mién dich chong lai, va dau
12 thanh phan cdu tao cha chinh co thé, ma khong tdc dong dén.
Nhu vay vacxin khong 1a gi khac, ma phai 1a mot ché pham c6
mang khdng nguyén hoac var lieu di truyén san xuédt khdng
nguyén dé.

I1. HUGNG CHIEN LUGC TAO VACXIN VA PHAN LOALI
VACXIN

C6 thé phan dinh 2 hudng chién luge tao nén vacxin: dé la
vacxin tao nén theo cong nghé ¢é truyén, hay cdn goi la vacxin ¢
dién (classical vaccine) vi vacxin tao nén bing cong nghé sinh hoc
phan tr, hay con goi 13 vacxin thé€ hé méi: vacxin CNG
(genetically engineered vaccine). C6 thé néi vacxin ¢é dién duge
tao ra bang cach gidn ti€p, con vacxin thé hé méi duge tao ra bang
cdch truc ti€p tadc dong vio hé gen cha d6i tugng duge chon lam
vacxin.

Vé tinh chét sinh hoc clta vacxin, ching ta ¢6 thé phéan biét 3
loai : vacxin v hoat (bang céc yéu t6 i, hod), vacxin “song” (bao
gom vacxin vé déc va nhuge doc), va vacxin phan tir (bing k¥
thuat gen). Hai loai ddu dugc tao ra bang cong nghé cd truyén la
chinh; loai thit 3, chi duoc tao ra bang k¥ thuat gen.



V¢ ngudn cung cap khang nguyen, xét dudi géc do tao mién
dich cho co thé, vacxin c6 thé duge gom vao mot s6 nhém sau day
(Hinh 1):

Qua vat chil khong cam thu
¢host range mutants}
Vacxin | o| INhay cdm nhiét do
nhucc doc (temperature-sensitive mutants)
Vacxin .| Vacxin Thlfc]l]auc‘lng T:;et dc’" H:a)p
song Vo déc (cold-adapted mutants
— Xo gen doc 7
Vacxin {deletion mutants)
nguyén doc

Téi 18 hop gen (vacxin vector -

truyén va vacxin axit nucleic)
Vacxin (recombinant vaccines)
Vacxin
nguyén thé
: Tinh ché tir ngudn vi sinh va1 cha
Vacxin trong Lhién nhién
v hoat —
Vacxin San xuat, tinh ché bang *
phan tir k¥ thuat gen
Chura protein khdng nguyén
tong hop bang k¥ thuat gen

Hinh 1: So d6 phan loai vacxin dya vao nguyén ly san xudt va hudng sit
dung cdc loai vacxin dé (Chi tié1 xem trong bai). Ghi chi: Dav 1 sao (*) gi6i
thiéu loai hinh vacxin ma trong qué trinh 1o gidng vi san xudt cé sit dung ky
thuat gen. Dau 2 sao (**) 1a loai vacxin cudng déc véi loai ndy nhung duoe sit
dung rhu mot loai vacxin vo doc cho loai khic.
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2.1. Nhom vacxin cung cip khang nguyén song duoc nhan lén

Pay la nhém vacxin chida céc loai vacxin “song” theo ding
nghia cia nd, nghia la ching cé kha nang nhan lén, tao cho co thé
ngudn khdng nguyén tén tai lau bén trong co thé. Cha yéu cb 2
loai vacxin chinh: vacxin séng v doc (live avirulent vaccine) va
vacxin song nhuge doc (live attenuated vaccine).

2.1.1. Vacxin séng vé déc

Vacxin song vd doc chimh 1a cdc ching vi sinh vat vo doc
dugc chon loc tir trong qudn thé vi sinh vat ¢d trong tu nhién.
Chiing hoan toan khong con hay chi con tinh gay bénh rat yéu dai -
v6i déi tugng duge hudng vacxin, nhung van ¢6 kha nang tao mién
dich rét 16t cho co thé. Thong thudng vacxin vé doc duge chon tir
nhimg bi€n chung cua vi sinh vat ciing loai, cing thich dng véi
loai vat chi. Chidng thuong khong gay bénh déi véi moi Ida tudi,
hoac gay bénh rit yéu, hoac chi gay bénh nhe ¢ 1da wéi nay, ma
khong gay bénh & 1ra tdi khac, nén duge coi 12 vo doc khi ding
lam vacxin cho dong vat hoac ngudi & lita tudt tuong mg. Rat
nhiéu loai vacxin st dung cho déng vét duge chon loc theo phuong
phép nay.

2.1.2. Vacxin séng nguyén doc

Tinh v6 doc nhu gidi thiéu & trén cdn hiéu theo ding nghia
ciia dac tinh thich ing va gay bénh cla loai vi sinh vat duge chon
lam vacxin doi véi doi tugng duge hudng vacxin. Mot loar hinh
vacxin khdc duge chon loc va sir dung khd lau d&i, tam got 1a
vacxin “nguyén doc”, va cé doc lyc véi loai nay nhung an toan
hon d6i véi lodi khdc. Thuc chit ching duge xé€p la vacxin “vé
doc” déi véi loai la doi tugng duge hudng vacxin, vi ching duge
phén 1ap tir loai khdc va hoan toan khong hay c6 tinh gay bénh rat
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yéu. Tuy nhién, déi vdi loai thich ing ma ching vi sinh vat duge
phan 14p dé lam vacxin, thi ching vin giit nguyén tinh cuong doc,
c6 nghia 1a c6 tinh gay bénh rit cao.. Vi du dién hinh nhat 1a
vacxin diu maa dung cho ngudi. D6 1a ching virus giy bénh dau
cha bo (vaccinia virus) duge chon loc dé lam vacxin chéng lai
bénh dau mila & ngudi. Mac diy la virus cudng doc gay bénh & bo,
nhung ddi vdi ngudi, virus ndy tao nén mién dich rat manh va bén
viing, tuy nhién clng c6 thé ¢é nhing phan ing nbe khi ding
vacxin. Cing nhd st dung vacxin nady mot ciach bén bi trong sudt
vai thé ky qua, ma ngay nay bénh dau mita da hoan toan duge
thanh todn trén trai dat.

2.1.3. Vacxin séng nhugc doc

Thudc Ioai hinh vacxin nay 1a tat ca cdc loai, ma thuc chat
ban than chiing vin ¢6 kha nang thich g va nhan lén trén dsi
tuong hudng vacxin, cung cdp ngudn khang nguyén lau dai va tao
mién dich vitng bén cho ¢o thé. Trude d6, khi lua chon lam vacxin,
chdng van chinh 1a nhing vi sinh vat gay bénh, nhung qua mot
qua trinh 1au dai bi tac dong cua cong nghé tao vacxin theo 161 ¢6
truyén hay bang ki thut gen, nén tinh cudng doc (tic 1a mic do
bi€u hién kha nang gay bénh) ciia chiing bi gidm siit hodc mat hin,
va tré nén yéu, di diéu kién dé lam vacxin. Ngudi ta goi chiing 1a
vacxin nhuge doc. Qud trinh nay duoc goi 1a nhuge doc hod
(attenuation). C6 thé liét ké & day mot s6 loai vacxin tao ra theo
cdc phuong phap 1i, hod va sinh hoc, ké ca bing phuong phap sinh
hoc phan tlr, nhu di gidi thieu & Hinh 1. Phuong phap tao vacxin
nhugc doc theo 161 ¢6 truyén 1a aing tdc dong nhiét do (néng hay
lanh) hodc nudi cdy trong moi trudmg khong thich hgp qua nhiéu
ddi dé 1am yéu tinh gay bénh ctia chiing vi sinh vat lam vacxin.
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Ngay nay, vacxin nhuge doc con duge tao ra bang cdc phuong
phép hién dai ¢6 su can thiép cla ki thuat gien.

Vacxin nhuge doc dugce tao ra qua tac dung li-hoa

Tlr xa xua ¢6 nhiéu loai vacxin dugc tao ra bang cich dung
cdc hod chdt dé xir Ii. Nhitng vacxin nay tuy c6 thé la nhuge déc,
nhung khéng dam bao tinh an’toan khi sir dung, do vay ngay nay
da khong con dung nifa.

Vacxin van con duge tao ra va sir dung 1a vacxin nhuge doc
bang cach xit 1i nhiét d¢. D6 1a viéc chon lua va x(r I nhilg ching
nhay cam véi nhi¢t 46 (temperature-sensitive mutants). Cac chiing
nay khong hoac khé tim thay diéu kién thich hop & cdc diéu kién
nhiét 6 bat thuong, va do vay. sau khi thich timg, chiing mat kha
nang gay bénh ma van con gilt tinh kich thich mién dich.

Mot hudng khéc 12 lam thich g mot 6 chung gdy bénh &
diéu kién nuoi cdy lién tuc véi nhiét do thap (25'C) dé tao vacxin.
Vacxin loai nay duge goi 12 vacxin thich dng diéu kién lanh (cold-
adapted mutants).

Vacxin nhuoge doc tao ra bang phuong phap tiép truyén
co dién

C6 truyén nhat va 12 phuong phdp tao vacxin ¢6 hiéu qua nhat
cho dén ngdy nay la phuong phép tiép truyén chung vi sinh vat
chon lam vacxin qua moi trudng khong hoac it cam thu, nhu tiép
truyén qua moi trudng t€ bao, qua trimg cé phoi hay ngay trén
dong vat khong hoac it cam thu. Nguoi ta goi qud trinh tao vacxin
nhu thé 12 phuong phdp tiép truyén cd dién va vacxin duge goi la
vacxin séng nhugc doc ¢d dién.

Qud trinh tiép truyén nhu thé duge thuc hién théng thudng la
tir hang chuc dén hang tram ddi 1ién tuc trong moi trudng khong
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hodc it cam thy, nghia 13 méi trudng da khong cung cdp diéu kién
t6i wu d€ thuc hién ddy dui chu ky song ciia ching, do vay vi sinh
vét phai c6 sy bi¢n doi dé thich ing. Chinh trong qua trinh bién
déi thich (ng d6, da c6 su thay déi nhat dinh trong hé gen cla
chiing dé biéu hién tinh gay bénh, va déi v4i vat chli méi su thich
ing gdy bénh ngdy cing manh dén lén va chinh tinh gdy bénh
thich ving trén déi tugng méi d4 tao nén bénh If dac trung, ma qua
d6 cdc nha san xuat vacxin ldy lam tiéu chuin dé danh gid trong
qud trinh san xuat vacxin sau nay.

Vacxin séng, tdi t6 hop cé vecto din truyén

D6 1a loai vacxin ¢6 2 thanh phdn chinh: mot thanh phan 1a
doan ADN chifa gen khéng nguyén dua t bén ngoai vao va mot
thanh phan khdc 1a ban than hé gen ciia vecto. Hé gen cila vecto
lam nhiém vy tiép nhan va biéu thi gen ciia gen khing nguyén
trong nhilng diéu kién Ihué}n lgt (xem phan sau).

Théng thudng mot vacxin séng, tdi t8 hop ¢6 vecta din truyén
thuong dya trén hé gen cta mot loai virus nao dé (cu thé 1a virus
Dau hay virus Adeno) di duge cat bo nhiing gen doc va duge ghép
vao d6 mot hay vai gen khdng nguyén l&y tir nhimg sinh vat khic.
Khi gay nhiém vio co thé, gen khang nguyen nay duge dan truyén
vao nhimg loai t¢ bao thich dng tao diéu ki¢n cho khidng nguyén
dugc t3ng hop va dam bao ngudn khang nguyén lau bén gay mién
dich cho co thé.

Vaexin axit nucleic

Chi yéu 1a vacxin ADN dang duge thix nghiém. Mot s6 ¢
niém s¢ dung ARN 1am vacxin, nhung do qua phiic tap nén hdu
nhu khong duoe chdp nhan. Thuc chat vacxin ADN chinh Li SU su
dung ADN cua plasmid tdi t6 hop chia gen khing nguyén ma gen
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khang nguyén dé duge 1ay tir mét vi sinh vat nao d6 va duge ghép
viio vecto din truyén va biéu thi gen (1a cdc loai plasmid) da dugc
thi€t k€ phll hgp. Plasmid tdi t6 hop gen khdng nguyén dugc
chuyén nap vao t&€ bao chii thich ing. Té bao chu tiép nhan
plasmid tai 6 hgp gen khing nguyén dugc nuéi cay va ADN cla
plasmid tdi t6 hgp chita gen khdng nguyén dugc tach chiél, tinh
khié€t va st dung nhu la mot vacxin, Khi sur dung lam vacxin,
ngudi ta chi pha loing ADN cua plasmid ¢é chita hé thong gen
khang nguyén niy va tiém vao co thé. Bang mot co ché chira duge
ching minh cy thé, ADN hén hop ndy cam tng nhap gen vao t€
bao co thé va ngudn gen khdng nguyén ludn tuén dugc san xuit ra
dé tao nén mién dich lau bén cho co thé (xem gidi thiéu & phan
sau).

2.2. Nhém vacxin ¢6 nguon khang nguyén khong nhan lén

D6 chinh 1a cdc loai vacxin vo hoat, vacxin chifa protein
khing nguyén tinh ché, vacxin chifa protein khidng nguyén san
xudt bang cong nghé gen, hoidc vacxin chita nhém quyét dinh
khdng nguyén téng hop nhan tao.

2.2.1. Vacxin vé hoat

Vacxin vo hoat (inactivated vaccine) hay trude day con goi la
vacxin chét (killed vaccines), chinh 1a ch€ phdm chita chinh tic
nhan gay bénh nhung di bi vo hoat (giét chét) bang cdc phuong
phap khac nhau, chi y&u 1a 1y hoc va héa hoc. Sau khi bi v hoat
trong cdc diéu kién thich img va trd thanh vacxin, trén bé mat cua
ching van cdn gilt nguyén protein cdn hoat tinh sinh hoc cia
khdng nguyén. Cic nhém axit amin van gilt nguyén cau triic, va do
vay van gilt nguyén tinh kich thich sinh mién dich. Tinh mién
dich, tuy khong 1au bén, vi ngudn khing nguyén l1a cd dinh va it
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din do khong duge nhén 1én nhu trudng hgp vacxin sdng, nhung
mot sO vacxin vo hoat van ¢6 tdc dung nhéat dinh dGi véi mot so tac
nhéan gay bénh.

2.2.2. Vacxin chira protein khdng nguyén tinh ché

Mot s6 i sinh vat, trong quz’i trinh nhan lén va gav bénh co
thii ra moi trudig mot sé thanh phin protein ¢4 thé thu nhan dé
lam khdng nguyén cda vacxin, vi du nhu khdng nguyén bé mat
HBsAg (Hepatitis B surface antigen) ctia virus viém gan B chang
han. Céc thanh phén protein nay dugc chat loc tir d6i tuong dang
nhiém bénh do virut viém gan B, dugce tinh ché va sir dung nhu la
mot vacxin. K¢ thuat sinh héa protein cho phép chit loc va tinh
ché protein khdng nguyén véi lugng I6n. Tuy nhién, muodn su dung
lam vacxin, cdn thiét phdi ¢6 nhimg loai chdt bd trg thich hop, néu
khong céc loai enzym cét protein sé dé diang phd huy ching, trude
khi ching kich thich mién dich. -

2.2.3. Vacxin chira khdng nguyén la protein sdn xudt bang
cong nghé gen

Ciing tuong tu nhu trén, thanh phan vacxin chinh Ja protein
khdng nguyén tinh ch&, nhimg khéng phai tir nguén cung cap cé
trong tu nhién, ma duge sin xuat bang cong nghé gen. Gen khang
nguyén cla déi tugng dugce cat ghép vao hé thdng vecto thich hop
vai mot loai vi sinh vat diing trong céng ngh¢ gen, nhu vi khuan E.
coli, nim men Saccharomyces hay virus ¢oén trung (baculovirus
chang han). Khi nuéi cdy loai vi sinh vét di dugc tdi 16 hop gen
khdng nguyén trong moi trudng thich Ung, thi protein khdng
nguyén dugc tong hop véi lugng 16n. K§ thuat héa sinh protein

19



cho phép d& dang sin xuat va tinh ché céc loai protein nay lam
thanh phan dé€ sir dung 1am vacxin. '

2.2.4. Vacxin tong hop

Vacxin téng hop (synthetic vaccine) 1a loai chi chita duy nhat
mot doan ngan polypeptit khing nguyén hay con goi 1a niom
quyét dinh kbdng nguyén. Nhém nay cé thanh phédn vao khoang 8-
12 axit amin, ndm & noi ndo dé trén bé mat protein khang nguyén.
Do vay nhém nay con dugc goi 1a epitope. ¢ vai trd quyét dinh
tinh khang nguyén ciia mot loai vacxin. Sau khi duge téng hop,
muén lam vacxin, chiing phai dugc gan vao cic gid d6, do la cac
hat polyme ¢6 kha nang hap phu cao. Ngoai ra ching con dugc su
dung véi nhiing loai chit bd trg t6t, mdéi c6 khd nang la vacxin
duoc.
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GEN CHUYEN VI (TRANSPOSON),
VAI TRO CUA CHUNG TRONG DI TRUYEN
VACHON GIONG SINH VAT

TS Lé Thanh Hoa ©’

1. M@ dau
2. Khai niém v& hién tugng chuyén vi va gen chuyén vi
2.1. Hién tuong chuyén vi, cac tiéu phan ADN chuyén v
2.2. C3u tric cd ban clia cac tiéu phan va ¢o ¢hé qua trinh
chuyén vi
2.2.1. Cau truc
2.2.2. Thanh phan tham gia qua trinh chuyén vi
2.2.3. Co ché& hinh thanh cla qua trinh chuyén vi
3. Hau qua ctia su chuyén vi gen
3.1. Cac trudng hop cb thé xay ra
3.2. Qua trinh chuyén vi tdo nén su da dang sinh hoc va bién
d5i loai

1. M6 dau

Khoa hoc ngay nay di cho phép chiing ta bi€t rat 16 1a tdt ca
moi sinh vat sdng trén trdi dat déu thyc hién qud trinh di truyén va
tao nén thé hé méi, nho vai trd cia mot loai axit ¢d tén goi la
deoxyribonucleic (ADN). ADN 13 vat chdt mang théng tin di
truyén c6 trong tat ca, cai goi la hé gen (genome) cia co thé don
blo hoic vi sinh vét ha déng, nhu virus, vi khuan... hoac trong hé
nhiém sic thé (chromosome) cua t€ bio clia dong, thuc vat bic cao.

Su sép xép thif tr cdc nucleotit trong chudi ADN dai diang dac

(*)Vién Cong nghé Sinh hoc
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clia nhiu nhiém sic the, (& ngudi 6 23 cap) tao nén cc ving cd
gidi han, c6 chitc nang nhat dinh dugc goi 1 gen. Gen la mot day
nucleotit ¢6 khd ning ma hod va sinh ¥ng hop chudi axit amin
hay goi 1a polypeptit. San phim cla gen rat da dang vé cau triic,
chitc ning va hop nhat tao nén tinh dac thu riéng cho timg loai
sinh vat, ké cé vi sinh vat. *

Mot gen hay mot 1 hgp gen thong thudng 1a chudi ADN
dugc gi6i han bdi 2 vimg bien. Mot bo phan gébm vai chue
nucleotit nim & ddu cha gen goi 12 viing khdi dong (promotor), ¢
tic dung thic ddy hoat déng cla gen. Mot bo phin nam & cudi
gen, €6 tac dung dinh chi su hoat dong clia gen goi la ving dinh
chi (terminator).

Trong co thé ngudi, dong val, thuc vat va cdc sinh vat ha
dang, c6 tir vai tram dén vai tram nghin cdc bo phén ciu thanh goi
1a gen. Gen quyét dinh tinh di truyén ca loai goi la di truyén kiéu
gen (genotype) va san phdm clia ching, qua qué trinh tuong tic
vGi mai trudng, quyst dinh tinh dj truyén ki€u hinh (phenotype).
Khéng phéi gen nao ciing hoat dong, nghia 14 déu c6 kha nang tao
nén san phdm, va khéng phai gen nio ciing on dinh, nghia 12 vimg
bén trong suét thoi gian t6n tai clia c4 thé va tign hod ctta loai. Chi
¢6 30% tong s6 gen trong mot c4 thé hoat dong, s6 con lai & trong
trang thdi kim him hay hoan toin cam lang. Trong s¢ nhimg gen
hoat dong, c6 nhiéu gen chiu su kiém so4t cuc ky chat chg, nhung
cling c6 khong it gen thay déi va thodt khdi su diéu tiét nao dé clia
co thé. Ching 1a nhitg phan tir kém viing bén, hodc dé chuyén déi
Vi tri.

Mot trong nhimg phat hién cuc ky quan trong clia cdc nha di
truyén hoc 12 su chuyén dich vi tri cia mot s6 gen trong cuing mot
nhiém sic thé (goi 12 gen truyén doc), tham chi ¢é nhitng gen
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chuyén tir nhiém sic thé ny sang nhiém sic thé khic (goi 1a gen
truyén ngang). Sy chuyén dich vi trf (thuat o goi Ia chuyén 1)) cia
chiing nhu vay da gay nén nhiéu hau qua di truyén nghiém trong,
ma the h¢ ti€p theo phai ganh chiu. Hau qua d6 c6 thé rat nhe
nhang, khéng phuong hai 16n dén su di truyén giong lodi. Tuy
nhién sy chuyén vi clia gen, ciing ¢6 thé 1a tai hoa Ién dan dén sy
bi€n di ve loai & mic d¢ cao, hodc ¢6 thé din dén sur tiéu diét cua
mot loai. Ciing cin phai néi ring, khong phai su chuyén vi clia gen
va sur sap x€p lai hé gen déu c6 tac dong x4u, ma vai tro chuyén vi
cla gen lai ddn dén su di truyén cla gidbng, cta loai tao nén su tién
hod theo huéng tién trién (progressive evolution).

Vay gen chuyén vi la gi ? Thé nao la su chuyén vi ? Co ché& va
hau qud cla sy chuyén vi gen trong cong tic di truyén, chon giéng
va lai tao lodi néi chung, va déi véi cay tréng néi riéng 7

Ngay tir nhitng nam 1947-1949, Bacbara Mac - Klintée, nha
di truyén thuc vat ngudi My, di quan sat va nghién ciu hién tuong
thd vi, xay ra trong nhiing thi nghiém vé ng6. Nam 1947, trong thi
nghié¢m lai tao ng6 thuc nghiém, ba quan sat thdy ¢6 hién tugng la
xdy ra d6i voi sy di truyén ctia gen sic 6 (pigment), gen quyét
dinh tao sic mau cda hat ngo. Khi lai tao ngd c6 hat mau tring véi
ngd ¢6 hat mau vang, ngoai su xust hién ngo lat phan ly tinh trang
theo qui luat Men-den, d4 ¢6 nhiéu bip ngé ma trong hang hat clia
chiing c6 chen 14n nhiéu hat khong mau (do hau qua khong ¢6 su
hoat dong ctia gen sic t6) hoac hat mau tim, hodc hat mau 16m
dém tim, mau héng khac nhau, hoac tham chi ¢6 nhiéu hang ¢6
nhimg hat ¢6 d6 cang hat khac nhau (do su hoat dong khong déu
céia gen tao tinh bot). Nhiing hién tuong di truyén kiéu nay, khong
thé gidi thich theo qui luat di truyén thong thudng duge, vi qui luat
do chi xay ra véi cdc gen quyét dinh tinh trang dinh vi ¢& dinh trén
nhiém sic thé. Vay diéu gi da xay ra? Ba ket luan moét cach chic
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chén, di c6 nhiéu gen rai chd, va chuyén dich dén vi tri khdc, ¢ gay

phlrong hai dén gen quyét dinh sic 16, hoac gen téng hop tinh bot

-» do vay cic gen ndy di khong hoan thanh dugc chie nang

clia mmh Nhu vay, nhiing gen dé da “nhdy” tir noi nay sang noi

~ khic, trong qua trinh lai tao, giita the h¢ bo me va the hé con cdi.

Chung Ia nhitng “gen nhdy c6c” (jumping genes), theo cdch goi

clia ba Bacbara Mac-Klintdc thai d6. Yéu t6 ngoal canh, dac biét

la nhiét 46, c6 1& 1a nhan 15 tich cuc tao cho ching “nhay c6c™ mét
cach thuan loi.

Thye ra sy “nhdy céc™ hay thuat ngit ngay nay goi la “chuyén

I (transposition), khong phai chi lién quan dén sy dich chuyén
clia mot doan ADN ¢6 chidu dai vai tram dén vai nghin nucleotit
xdc dinh cho I gen, mi ¢6 thé 1a su chuyén vi tri ctia ca mot 3 hop
dai hang chuc nghin nucleotit (cé thé dén 40.000 nucleotit), trong
d6 ¢6 rit nhiéu cdc gen khic nhau dinh vi.-Dé théng nhat thuat
ngit biéu thi hién tuong méi nay trong di truyén, cdc nhd khoa hoc
did goi ching la cac tiéu phin dé chuyén vi (transposable
elements), ma thong thlrdng duge goi tat 13 cdc transposon hay gon
hon 14 “gen chuyén vi”, mac di thanh phan cua phan doan ADN
chuyén vi chita nhiéu gen hoac c6 khi khong chita gen. Chiing Ia
dai dién cua nhém cdc loai ADN trong hé gen duge goi 1a ADN
“ich ki) (selfish-DNA), mot bo phin khong thé thiéu duge clia
qud trinh ti€n hod & mitc do phan tir. (Xin xem nhu'ng chuyén muc
vé vin dé nay cha ciing tic gid).

Tir ddu ma sinh ra nhimg phan- doan ADN c6 kha nang
chuyén vi ndy, va tai sao ching tam th&i ndm im trong nhiém sic
thé cho dén timg thoi diém nhat dinh, va vi sao, cho dén ldc nao
thi chiing lai thyc hién su dich chuyen Nhimg diéu kién nio quyét
dinh thoi diém dich chuyén clia ching ? Chiing phai ¢6 cdu tric
nhu the nao dé thich hop vdi su chuyén dich vi tri 7 Su chuyén vi
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néi riéng trong mot nhiém sic thé hoac gilta cac nhiém sac thé voi
nhau nhut di n6i, va si chuyén vi néi chung, vi du nthu d6i véi gen
ung thur ciia virus vao t€ bao (co ché nhép gen gy ung thu) ¢6 tuan
theo quy luat nao khong ?.

Ngay nay ngudi fa di lam sdng to nhi€u van dé xung quanh
hién tuong ndi trén, dac biét k€ tir khi céu triic ciia ADN duge
cong bo bdi Watson va Crick vao nam 1953. Hién tuong chuyén vi
ma dién hinh déu tién do ba Bacbara Mac-Klintc phat hién ¢ ngod
di dua ba dén vinh quang. nhén gidi thudng Nobel nam 1983.

Trong khuon khé chuong nay, ching t6i xin gidi thiéu nhimg
nét co ban nhat ciia hién tugng chuyén vi gen néi chung va tam
quan trong cia hién tuong nay xay ra trong qua trinh di truyén.
chon giéng cay tréng néi rieng. Hiu dugc va van dung nguyen 1y
chuyén vi. ching ta con ¢6 thé udc dodn duge va tham chi ngan
ngira dugc su bung né cia gen chuyén vi trong cong t4c lai tao va
bao quan di truyén ciy trong, dac biét la gidng cay qui.

2. Khai niém vé hién twong chuyén vi va gen chuyén vi

2.1. Hién twong chuyén vi, cdc tiéu phan ADN chuyén vi

Chuing ta biét ring ADN 12 1 chudi xofn kép bao gom hai soi
bé sung cho nhau theo timg cap nucleotit. C6 1at ca 4 loai nucleotit
13 Guanin (G) ; Adenin (A) ; Thymin (T) va Cytozin (C). Ching
dugc gan vio mot soi 1am khung 12 dudng riboza di khir oxy, hay
cdn goi deoxyriboza va lién két thanh sgi ADN nay qua cau noi
axit photphoric (H,P0,). B6 lién két bao gém 1 phan tir G hoac A,
hoac T, hodc C ; dudng deoxyriboza va axit photphoric, dugc £0i
1a 1 nucleotit. Cac nucleotit két lai véi nhau theo hudng 5 >3
nghia 12 cau néi axit photphoric (hay con goi 1a cu néi photpho-
diexte) cfia nucleotit trude duge gan vao gdc cic-bon s6 5 (got la
5°) chia nucleotit sau, rdi géc cac-bon s6 3 (got la 3°) clia nucleotit
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nay ti€p tyc gan vao ciu ndi axit photphoric, cif nhur vay kéo dai ra
mai. :

Hai soi don ADN xoan lai tao nén chubi xodn kép ADN theo
coch€bd xung : A-T:;vaG-C, nghia la gita Adenin cua sgi
nay v6i Thymin cia soi kia, ¢6 2 cdu néi hydro va gifta Guanin va
Cytozin clia 2 soi ¢6 3 cdu néi hydré. Hai soi bd xung nhau nay
déu ¢4 trinh tu nucleotit lién két chay theo chiéu 5° - 3’ va nhu vay
ching chay nguogc chiéu nhau. Vidu :

SAGTCCTCAAGT
3TCAGGAGTTCS

ADN la vat chat mang thong tin di truyén. bdi vi ching 1a
thanh phan chinh ¢6 trong nhiém sic hé t& bao (d6i voi dong vat
da bao) hay trong hé gen clia vi sinh vat don bao, chiu trich nhiém
trong tong hop cac thanh phan co ban cho & bao hoat dong. Bat
luén dai hay ngan, don gidn hoac phitc tap, ADN ciia tat ca moi
loai déu ¢6 cau tric nhu da néi & trén, ma trong dé ¢6 timg phan
doan nhét dinh, ¢6 ciu tric hop 1y tao nén timg don vi di truyén
duge goi la gen. Gen la mét don vi ADN riéng biét ¢6 ving khéi
dong (promoter), ving téng hop san phdm, ving két thic
(terminator). Daéi khi nhiéu gen tap hop theo nhau, chiu mot su
kh&i dong chung va mot sy két thic chung. S lién két nhiéu gen,
cung chung khéi dong va két thiic, duge goi 1a t6 hgp gen, hay con
goi la operon.

Nhu vay gen la don vi di truyén quyét dinh su téng hop san
phdm n2o dé cho co thé. San pham dé c6 thé tham gia vao céu triic
(vi du nhu : soi co, xuong...) : cling c6 thé 12 san phdm tao hinh
déng, hay lién két (vi du nhu mau sic).
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Su hoat dong tao san phdm ctia mét gen hay t3 hop gen, ngoii
viéc phu thugc vao viing khdi dong promter clia gen dé, con bi chi
phdi béi cdc ti€u phan ADN cé cu trdc dac biét, goi 12 cc ving
kich hoat (enhancer). Cic vang kich hoat, c6 do dai ngan khic
nthau (tlr vai tram dén vai chuc nghin nucleotit), nim ké can hoac
cich xa gen hodc t6 hop gen, ma_chiing kich thich hoat déng.

Trong mét gen hoat dong. trinh ty nucleotit dugc sap xép theo
cdc bd ma (codon), cir 3 nucleotit (1 bé ma) ma hod cho mot axit
amin, cd thé cho dén bd ma cudi cling, goi 13 ma két thic. Ma khoi
phat thong thudng & hé gen dong vat bac cao 12 ATG, mi hoa cho
axit amin la methionine (Met) va mi két thic thuong 1a TGA:
TAG va TAA. Hé gen clia dong vat bac thap hodc hé gen ty-lap
thé clia cdc loai c6 thé sit dung them GTG 1am mi khdi phat hay
mot s6 mi kKhdc dé két thac mot gen va TGA khong phai 1a ma két
thdc ma la ma héda cho tryptophan.

Khi t€ bao phan chia, ADN c6 trong nhiém sac thé ciing duoc
nhén lén theo co ch€ bo sung. Chudi ADN xoan kép duoc bung ra
lam thanh 2 sgi dé 1lam khuon va dé téng hop nén cdc soi don
ADN méi, réi céc soi don nay lai xo4n lai tao nén chudi kép phan
chia cho cic € bao con. T¢ bao phan chia theo 16i truc phan, nén
ADN clia nhiém sic thé cung phan chia déng déu cho 2 1€ bao con
va cit the tiép tyc.

Mot di€u cin chd ¥ 1a, trong quad trinh phan bao. ADN con bit
budc phai giong hoan toan ADN me. Néu ¢6 16i nio Xay ra trong
su nhén lén cia ADN thi phai duge slra chita ngay nho mot s6 men
dac bi¢t theo mot co ché dac biét, ngudi ta goi hoat déng nay la su
stfa chita ADN (DNA - repair). Gi4 st nhu khi phan chia, & mot té
bao con nao dé, ¢ mot doan ADN bén ngoai “nhay”™ vao, réi hoa
nhap vao nhiém sic thé clia né, va ADN ngoai lai d6 duge siia
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chita nhap vao hé gen cia né cot nhu 1i clia minh, va nhu vay, wr
lic nay trd di, thé hé con nay da khong con gidng thé hé me nita.

Bang 3: Nhom gen chuyén vi dién hinh thuong gdp trong
cdc loai dong, thuc vat

Cén trie

Ciac gen
trong tiéu
phan
chuyén vi

Cach thiic
chuyén vi

Vi du dién hinh*

il

1. La doan
ADN, mi hai
ddu ¢ cau iric
lap doi  xing
nguoc

Cha gen
{ransposas
e {men
xuc 14c
chuyén vi)
vi mot so
gen khic

Dich chuyén nhu
la ! phan doan
ADN, trong qua
trinh nhan lén caa
t¢ bao

- Tiéu phan P
trong rudl dam
( Prosophila)

- Tiéu phin AC-
DS (ngd)

-Tiéu phan TN,IS,
(E. cofiy

2. La doan
ADN, ma & 2
diu cdé ciu tric
lap doéi ximg
Xuoi

Mi hoid
cho men
sac ,chép
ngugc O
retrovirus

Dich chuyén trong
qud trinh sao chép
ir  ADN  sang
ARNtt do chinh
promoter cua ban
thin gen nay

- Tiéu phin Copia

-Tiéu phin Ty cla
nam men

- Tiéu phian THE-1

- Tiéu phin bs-1

3. La doan
ADN, ma & dau
5 bi cut, con &
cudi dau 3 thi
c6 dudi Adenin
(goi la poly-A)

Ma
cho
5320
nguge

hod
men
chép

Dich chuyén trong
qui trinh sao chép
tr  ADN  sang
ARN, ¢6 gia thiét
cho ring do
promoter cla cdc
gen xung quanh
kich hoat

- Tiéu phan P cilia
rudi dam
{ Drosophiila)

- Tiéu phén 11 cla
nguvi

- Tiéu phin CIN4
clia ngd

Ghi chif : *P6 dai cia tiéu phin chuyén vi tir 2.000 nucleotit -
12.000 nucleotit, méi mot nhém cé nhiéu dai dién, ma & day chi

liét k& mot vai vi du tiéu biéu.

Trong hé gen cha t&€ bio ndi chung, rdt nhiéu cic phan doan
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ADN dic biét ¢6 do dai ngin khédc nhau, cé kha nang tich ra réi
nhap vao mét vi tri nao dd. nam trong cling mot nhiém séc (hé
hodc mot nhiém sac thé nao d6 khdc véi né. Su chuyén déi vi i
cla timg phan doan ADN nhu thé nay dugc goi 12 hién twong
chuyén vi (transposition). Cdc phan doan ADN c¢6 kha nang di
chuyén nhu th¢ nay dugc goi. la cdc tiéu phian chuyén vi
(transposable elements hay transposon). Cdc tiéu phan chuyén vi
nhu the nay ¢6 thé 12 nhimg phan doan ADN v6 nghia, khong chia
nhimg gen hoat dong. Nhung rat cé thé ching bao gém 1 hay
nhiéu gen hoat dong manh, téng hop nhiéu sin phdm cé chiic ning
I6n véi co the. Diéu co ban can quan tam

« Néu tieu phan chuyén vi 1a ADN v6 nghia, chuyén dén i
dinh vi ¢ noi ciing khong phai 1i gen c6 hoat dong, thi néi chung
khong cé gi xay ra ca.

* Néu chiing chuyén dén va gin vao & gilfa mot gen dang
hoat dong nae d6, ching ¢6 the lam gidn doan gen néi trén va gen
dé bi vo hoat.

« Néu tiéu phan hoat dong lai 13 mot hay nhicu gen hoin
chinh va sau khi chuyén vi, ching lai dugc tai hoat dong, thi su
chuyén vi nay c6 hau qua to I1én trong di truyén.

Do su phét trién cta cong tic lai tao gidng, loai, nén hién
tuong chuyén vi cia cdc gen va 6 hop gen dugc quan tam rat oo,
Ngay nay, dé tién nghién ciu ngudi ta cé xu huéng goi tat ca cic
tiéu phan chuyén vi ¢6 chda nhimg gen hoat dong 13 transposon.
Nhu véy transposon c6 thé Ia mot hay nhiéu gen chuyén vi. Bang 3
thdng ké 3 nhém gen chuyén vi dién hinh x4y ra trong w nhién.

Nhu vdy cdc tiéu phan chuyén vi phai 1a nhimg phan doan
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ADN c6 céu triic kha déc trung, ma trude hét 1a chita cc cdu tric
lap & hai.phan cusi cita n6. Trong 3 nhém néi trén, ching ta chi
quan tdm nhém thir nhat, vi cic thanh vién trong nhém nay da
duoc nghién citu k¥, trong dé tiéu phin chuyén vi AC-DS ¢6 vai
1rd rat quan trong trong di truyén chon giong, lai tao ngo.

Thuc chat mi ndi, tdng todn bo do dai cha cic ti€u phén
chuyén vi, chi€m khoang 10% do dai ADN cia hé gen va ludn
luén c6 mat trong hé gen chd thdi co 1a hoat dong. D6 1a con s6
khong nhod va nguy co gay dot bién di truyén 1a rat I6n. Van dé la’
& ché: khi nao, va véi diéu kién cin thiét ra sao dé ching c6 thé
tién hanh qué trinh chuyén vi. Cho dén nay, ngudi ta thay rang chi
¢6 1 trong 10° the hé t& bao, méi ¢6 nguy co bing nd sur chuyén vi.

Chiing ta cin phan biét c¢é hai su chuyén vi : chuyén vi “%an”
va chuyén vi “#d7" C6 thé khai niém nhu sau

e Su chuyén vi “/47" ¢6 thé hiéu ném na la cdc tieu phan
chuyén vi sau khi dich chuyén va dinh vi vio mot noi nao d6 trong
hé gen. nhumg van nam “im lang”, khong gay nén bt ky mot tac
dong di truyén nao d6i véi thé hé mdi. Sy “im lang™ cta ching ¢6
thé bén vitng, nghia 1a ching nam yén mai mai cho dén hang tram
nghin thé hé ti€p theo. Chiing cling c6 thé kém bén vimg, va trd
nén hoat dong, vi rat ¢6 thé dén mot thoi diém nao dé trong mot
thé hé ti€p theo, chiing lai dich chuyén vi dinh vi vao mot noi ma
¢6 thé gay anh hudng 16n vé di truyén.

e Su chuyén vi “o7” 1a biéu hién cua su anh huong vé di
truyén ngay lap tirc sau khi tiéu phdn chuyén vi thuc hién xong
qua trinh chuyén vi. Ching gay dit doan cia mot gen dang hoat
dong nao dé hodc san pham téng hgp cla gen chuyén vi gay r6i

30



loan hoat déng clia thé€ hé méi v.v... Biéu hién su bung né cla
chuyén vi “#r67" 1a rit da dang va hau qua cia chiing gay ra cling
rat phic tap.

at - g k4 -’ . A7 - ~ e - N
2.2. Cdu tritc co bdn cua cdc tiéu phdn va co ché qud trinh
- -
chuyén vi

2.2 1. Cau trife

Trong phén nay ching 16i chi xét dén cau triic clia cic phan
chuyén vi nhém 1, ¢6 lién quan dén gen chuyén vi AC-DS clia ngo
ma thoi.

Trudc hét, vé cau tric, tiéu phan chuyén vi clia nhém 1 phai 12
phan doan ADN c6 gi6i han bdi 2 dau la cdc cdu tric lap d6i xtng
nguoc (inverted repeats). D6 12 mot doan ngan ctia ADN (tir 5 - 40
nucleottt) ¢6 (rinh tu sap x&p nucleotit doi xung nguge lal véi nhau
(Hinh 1).

Hinh 1: Minh hoa mét phan doan ADN ¢6 cdu triic lap doi ximg
nguoe.
Ghi chi 5" -> 3" chieu chay cla chuéi ADN. G: Guanin: T:
Thymin ; C: Cytosin ; A : Adenixa. Gi6i han giifa cdc vach doc la
phan doan ADN c6 kha ning chuyén vi.

Nhu vay & diay doan CTGGAC da ¢6 d6i xing nguoc lai véi
GTCCAG, va do vay xét vé cdu tric, rat ¢6 thé phan doan ADN
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gi61 han bdi 2 c4u tiic lap d6i ximg nguoc nay (gitra cac vach doc)
1a mot tiéu phan chuyén vi. Nhu di trinh bay & trén, giéi han giia
2 dau cdu tric ap d6i xting nguoc nay 1a mot doan ADN cé do dai
ngin khac nhau (vao khoang 400 - 40.000 nucleotit), ¢ khi nang
thuc hién qud trinh chuyén vi. Trong viing ¢6 céu tric nhu vay, c6
thé s& khong cé bat k¥ calr tric gen nao. nhung ciing ¢é thé c6
nhiéu gen khac nhau dinh vi.

2.2.2. Thanh phan tham gia qud trinh chuyén vi

Tiéu phan chuyén vl ngoai su phuy thude vao cau triic co ban
dac biét nhu da néi. vi trf 1i€p nhén chuyén vi & noi méi vi men
XUc tdc chuyén vi (transposase) ciing ¢4 vai tro rat quan trong.

Hau hét néu khong 13 1l cd. cdc tiéu phan 6 khi nang
chuyén vi déu ¢6 chita gen transposase ma san pham cua chiing ta
men transposase xtc ti€n cho qud trinh chuyén vi. Luong men
transposase trong t& bao binh thudng cd rat i1, trung binh chi cé di
dé xic tac chuyén vi clia 1 gen trong s6 107 1 bio phan chia.
Nhitng thi nghiém cho thay rang. khi chi déng dua gen tdi t6 hop
men transposase vao € bao bang k¥ thuat gen, thi trong su phan
chia cta cdc thé hé ti€p theo, s6 t€ bao thuc hién chuyén vi gen
xay ra nhiéu gdp hang trim dén hang nghin lan. Nhu vay gen cdu
tric v men san phdm cla transposase ¢6 vai trd quan trong thic
ddy sy chuyén vi.

Mot van de khd quan trong méi dugc phat hién gn day giai
thich kha rd v€ su hoat dong clia men transposase (vi du déi véi
transposon ¢6 tén goi 12 Tn10 clia vi khudn E. cofr). Trong cau tric
promoter cua gen nay c6 ddy nucleotit GATC ma & d6 Adenin d
duge methyl hod, tie 12 gan théem géc -CH,. Cling tuong tu sgi bé
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sung, gc metyl cling duoc gin vao Adenin, do vay 2 nucleotit di
duge metyl hod. M6t khi d3 bi metyl hod, pomoter khdng hoat
dong dugc. Khi ADN bat ddu thuc hién chu k¥ nhan lén, bung ra
thanh 2 s¢i 1am khuon, thi day nucleotit nay ciling ducc téng hop
theo ding quy luat. Tuy nhién, Adenin trong soi méi da khong bi
metyl hod, boi thi€u men metylaza, do vay promoter ctia gen san
Xuat men transposase dd hoat dong, vd men duoc sin xuat ngay
lap tic, dii dé xvic téc cho qua trinh chuyén vi.

Do vay mét s8 ti€u phan chuyén vi, ¢6 xu huéng chon ding
thdi diém nay dé dich chuyén vi tri. Tuy nhién khéng phii qud
trinh chuyén vi ndo ciing gidng nhau nhu da gi6i thiéu. Chiing chi
giong nhau duy nhat d6 [a ¢ sy tham gia dic luc cla men
transposase.

2.3. Co ché hinh thanh ciia qud trinh chuvén vi

Trude hét qud trinh chuyén vi hoan chinhi chi xay ra khi c6
mot Vi tri nao d6 & trén mot ving ADN khdc ti€p nhan tiéu phan
chuyén vi. Ngudi ta goi noi tiép nhan d6 1a v; ur7 tiéh nhan chuyén
V7 (target site). Vi tri ti€p nhan chuyén vi bao gém 5 - 12 nucleotit,
thue t&€ khong c6 gi dac biét so véi trat ty nucleotit & noi khéc. Tuy
nhién ngudi ta nhan thdy, téng s nucleotit Adenin va Thynin (A +
T) c6 vé nhiéu hon so véi G + C.

Nhén biét vi tri nay 13 vai tro clia men transposase, hay néi
cdch khdc, dé 1a noi men nay bam vio va tién hanh cat tao khe hd
cho transposon ti€p hop. ADN cda vi tri ti€p hop khong bi cét
phing, ma bi cit so le tao nén dau 16i (hinh 2) & tai noi khac
tranposon ciing bj cit r&i, nhung bi cit phang. ciing bing men
transposase.
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€6 2 trudng hop xay ra, dé I3 qué trinh chuyen vi don gidnva
qua trinh chuyén vi phite tap.

- Trong qda trinh chuyén vi don gian : Transposon duoc cit
13 ri chuyén dich dén v tri nhan. Nhu viy thyc chit ching chi
chuyén dich tir v trf nay sang vi tri khiac ma khong ¢ su nhan lén
vé 56 luong. ]

- Trong qué trinh chuyén vi phirc tap: tai vi tri cat transposon,
ching dugc men ADN - polymeraza t6ng hop thém | phién ban
khac, va chuyén dich dén vi tri ti€p nhan. Nhu vay & day tai viing
ADN cho transposon, khong ¢6 sy bién déi nao chi duy nhat & vi
tri ti€p nhan ¢6 them 1 phién ban.

Du th€ nao, qud trinh chuyén vi xay ra, phai tuan tha 2
nguyén tic sau :

- Transposon phat ¢6 2 doan c4u tric lap déi xing nguoc &
cung 2 déu.

- Tai vi tri ti€p nhan, doan ADN duoc cit so le, dé tiép nhan
transposon, sau dé duoc han gan lai. Do vay | vi tri tiép nhan ban
ddu tr¢ thanh 2, sau qua trinh chuyén vi (duplication of target site)
(xem Hinh 2). Nhu vay sau khi xdy ra qud trinh chuyén vi, bao gidy
cling ¢6 sw nhan doi clia vi tri ti€p nhén.

R& ring qué trinh chuyén vi chinh la mot sy tdi t6 hop ADN,
¢ sy hoat dong clia men transposase d€ phan biet Vi sir 6 hop
ADN biang ky thuat gen, c6 sy tham gia clia cdc enzym han ché
(restriction enzymes), ngudi ta £01 qud trinh chuyén vi gen la quéd
trinh tdi t6 hop dic hieu diém (site-specific recombination).
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A ) Transposon

v

Transposon

B.

5 3
C. Transposon

3 5

5 N N .
0. Transposon

3 5

Hinh 2: Co ché hinh thanh qué trinh chuyén vi va nhin déi ciia vi tri
ti€p nhan.

A. Vi tri ti€p nhan bi cit so le; transposon bi cit rdi .
B. Sy ti€p nhan transposon vao vi tri ti€p nhan .

C. Qu4 trinh ti€p nhan transposon tao nén 2 vi trf ti€p nhan chua
han gén.

D. Sy han gan tao nén ving gen mdi 6 transposon va suf nhan doi
ctta 2 vi tri ti€p nhan.

3. Hau qua cia su chuyén vi gen

3.1. Cdc truomg hop c6 thé xdy ra

Khi c6 dii diéu kién thi qua trinh chuyén vi s& xay ra, va thé
hé tiép theo phdi gnh chiu hiu qua vé di truyén. N6i chung, cé
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nhiéu tinh hudng khdc nhau, nhung ching ta ¢6 1€ chd ¥ dén ba
trudong hop :

- Transposon “nhdy” vao nim trong cau tric gen clia mot gen
khdc trong cling mot nhiém sac thé hoic khac nhiém sac thé.

- Transposon dugc tiép nhan vo vi tri canh mot gen hay td hop
gen khic trong ciing mot nhiém sic the hoac khic nhiém séc thé.

- Transposon 1a mot gen hoat dong dugc truyén dén vi tri méi
(Hinh 3).

5'!
Transposon
3 -3
| Transposon E
Gen Gen Gen Gen
Gen Transposon Gen

Hinh 3: Transposon chita mdt gen chuyén dén nim xen vao gen
khic (vi du Gen2). Khi chuyen vi dén, transposon cat dit Gen2
trong cling mot nhidm sic thé hoac c6 the & nhiém sac the khiéc.

Trong ca 3 trudong hop ndi trén, it nhi€u dan dén hicu qua di
truyén nhét dinh. Hau qua di truyén do transposon tao nén dugc

36



goi 12 sy dét bién do chuyén vi (transposon mutagenesis). Su dot
bién chuyén vi cé thé it hay nhiéu, nhe hoac tram trong tuy thude
vao vi tri ma transposon chuyén dén, ciing nhu su bing nd clia gen
ma né mang theo. Hau qua cé thé luge. t6m nhu sau:

- Thit nhat, rdt gian don 13 nd cat dit sy lién tuc cia mot gen
{vi du Gen2 & Hinh 3) 1am cho gen d6 khéng hoat dong. Néu gen
dé la gen quan trong, vi du gen tao mdu sac, thi sau qua trinh
chuyén vi, gen d6 bi vo hoat, mau sic khong duoc tao ra.

- Thit hai, n€u gen duge mang theo trong transposon hoat
dong va tao sin phdm, thi san phim nay s& dnh hudng dén su didu
hoa gen clia ving lan can, tham chi d6i véi he théng diéu hoa gen
cta ca sinh vt néi chung. )

3.2. Qua trinh chuyén vi tao nén su da dang sinh hoc va
bién doi loai

Mot trong nhimg nét dic trung cla quan hé chuyén vi 1a mét
khi duge dinh vi vao noi méi, thi sy tuong tdc giita transposon véi
viing k€ cén c6 thé xay ra, va tao nén nét dac trung di truyén méi.
Nét dac trung nay tir thdi diém d6 thuoc vé thé hé tiép nhan
chuyén vi, do d6 vé lau dai da tao nén dang sinh hoc khdc biét.

Ciing c4n nhac dén 1a chi mot phan triéu trudng hop ¢6 xay ra
dot bién chuyén vi (transposon mutagensis) do vay cé thé tim
thdy, lic nay chi ¢6 thé c6 mot nhanh bi dot bién theo hudng khic,
s6 con lai tuan thu theo quy luat di truyén vén ¢6 tit b6 me.

Su dot bién chuyén vi duge quan sat ddu tién khi lai tao ngd
va lién quan dén di truyén sé lugng. Nhiém séc thé thudong xdy ra
chuyén vi, déu chita cic cdu tric ADN lap dai ngin khic nhau,
giifa chiing ¢6 thé hinh thanh nén céc tiéu phan chuyén vi.



Mot nét khdc cha dot bién chuyén vi 1a ching c6 thé xay ra
ngay trong dong t¢€ bao mam (germ line), ma qud trinh biét hod
ti€p theo phdi chiu hau qua. Ngudi ta goi hién tugng ndy 12 di
truyén lai thiéu nang (hybrid dysgensis). Di truyén lai thiéu nang,
s& cho céc c4 thé lai khong mong mudn hoac ngoai ¥ dinh lai tao.

Tuy nhién sy dot bién chuyén vi khong phii liic nho ciing tao
ra bic tranh 4m dam vé di truyén va lai tao. Pac biét d&i véi thuc
vat, qué trinh chuyén vi, ma phan lén 1a chiu tic dong khéi phat
cua nhan t§ nhiét do, con dén dén sy thich tng cia ching d6i véi
moi trudng. Chi qua su chuyén vi, sy chuyén doi gen ting phé mdi
nhanh chong va kip thdi tao san phim d6i phé véi méi trudng.

D6i véi dong vat, dac bigt déi véi vi sinh vat, qud trinh
chuyén vi ¢6 tc dung to 16n bao vé ching khéi huy diét. Cu thé 1a
tinh khang thu6c khdng sinh ctia mot s6 loai vi khudn. Céc gen san
xudt men khing khing sinh, rat d& chuyén vi tir vecto nay sang
vectd khic, va chuyén nap vao t€ bao vi khudn, dé chiing céng
sinh chdng lai khang sinh.
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VIKHUAN €O DINH NITG PHAN TU
V1 HIEU KHI AZOSPIRILLA

TS Nguyén Ngoc Diing ™
1. Lich st nghién c(tu
2. M6t 56 dac diém dac trung
3. Nghién ciiy di truyén
4. Sinh thai hoc
5. Nghién clu Uing dung tai Viét Nam

ES £

#

Azospirilla 12 nhém vi khudn duoc nghién ctu nhiéu trong
cdc thap ky gén day. Chung mang thong tin di truyén c6 dinh nite
phan tlr va ton tai phong phu trong viing ré cay ho hoa thdo, dac
bi¢t cdc cay ngii coc. Ngoai ra ching cdn ¢é kha ning sinh tng
hop cdc chat diéu hoa sinh trudng thyc Vat.

1. Lich sir nghién cu

Lan ddu tién vio nam 1922, vi khuin Azospirilla duoc
Beijerinck phan lap tr d4t cit nghto nito & Gorssel. tinh
Gelderland, Ha Lan va dat tén 1a Azofobacter spiriffum, khoang
mét nam sau d6 duge d6i ten 1a Spirillum lipoferum. Déu nhimg
nam 60 cia thé ky 20, vi khudn nay dugc Becking phan lap lai tir
nhi¢u nguén méu khac nhau va kha nang ¢6 dinh nito phan tir clia
né duge khang dinh nhd st dung "“N,. Su quan tam nghién ctu vi

! Vien Cong nghé Sinh hoc.
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khudn nay thuc sy dugc chi ¥. vao nhimg nam 70, Doebereiner da
miéu ta su phan bd phong phi cia vi khudn ndy trong ving ré cy
c6 nhiét d6i, dac biét & Brazin va tic dung clia né lén sinh trudng
cla thuc vat. Dura vao cac dic diém sinh 1y sinh hod va lai axit
nhan, Tarrand va cong su, 1978, di xép nhém vi khudn nay vao
mot chi méi gém hai loai: Azospirillum lipoferum va Azospirillum
brasilense. Cing v6i thoi gian cic loai A. amazonense (1983), A.
halopraeferens (1987) va A. irakense (1989) duoc cong bo.

2. Mot 56 dac diém dic trung

Vé hinh thédi vi khudn Azospirilla ¢6 dang cong nhe va la vi
khuian gram am. Tuy vay hinh ddng d6 s& thay ddi khi diéu kién
moi trudng thay déi; ching han nhu trong moi trudng dich thé
chita pepton va succinat, t&€ biao chi ¢6 mot tién mao don cuc,
nhung khi sinh trudng trén méi trudng rdn, bén canh tién mao don
cuc, t€ bao con cho chu mao. Trong moi trudng dich thé, tuy theo
loai, t€ bao s€ mat kha nang van dong khi thai gian song kéo dai.
Su da-dang hinh thdi 1€ bio nhu vay cling x4y ra vdi cdc ching

" Azospirillum duge phan lap tir chau thé song Héng. Krieg va
Doebereiner cho rang hién tugng nay lién quan t6i sy kiém héa
moi trudng khi co chit malat bi oxy héa. Bang cdch st dung céc
moi trudng khic nhau, Becking di chitng minh sy da dang hinh
thdi t€ bao & Azospirillum lién quan téi thanh phdn moéi trudng.

Mot théng s& quan trong dé phéan biét cic loal Azospiriliuma
kha nang sit dung cdc dudng 1am ngudn cdcbon. Chéng han nhu
chi ¢6 céc loai A. amazonense va A. irakense mdi ¢6 kha nang su
dung saccharose trong diéu kién ¢6 nitd lién két hay nito phan ti,
céc lodi Azospirillum con lai khéng ¢ kha ning dong hod ngudn
cacbon nay ngay ca trong diéu kién ton tai nito lién ket. Trong
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di€u kién nito phan tir la nguon nito duy nhat, cic loai A,
brasilense va A. halopraeferens khéng cé khé nang sir dung dudng
glucose; trdi lai cdc lodi con lai ¢6 kha nang sir dung dudng don
nay lam nguén cdcbon. Cic nghién ctu vé qda trinh déng hod
cacbon & nhém vi khudn nay cho ring nguyén nhan sir dung
dudng khdc nhau 1a do kha nang thu nhan qua mang t& bao hoac
do c6 sy khic nhau trong chu trinh chuyén hod trao déi chat
cdcbon. Ching han nhir ¢4 haj loa A. lipoferum va A. brasilense
déu ¢6 enzym glucokinase, nhung chi ¢6 lodi A. ipoferum méi 6
kha ning chuyén van dudng nay qua mang (€ bao. Theo tai lieu da
coéng bé cho thay & céc ching A. brasilense dugc nghién ciru déu
ton tai cdc enzym can thiét cho chuyén hod dudng fructose theo
chu trinh Embden-Meyerhoff- Parnas vi chuyén hoa gluconat qua
chu trinh Entner-Doudoroff.

Dai véi Azospirillum céc mudi hiru co malat, succinat vi
pyruvat la ngudn cdcbon vi I3 ngudn nang lugng hitu hiéu nhat.
Trong moéi trudng v6 dam véi SU €6 mat clia mot trong cdc mudi
dd néu lam nguén cicbon sinh trudng cha t&€ bao dién ra véi t6c do
nhanh hon so véi moi trudng chita axetat hay galactose; déng thoi
kéo theo nhu cdu 6xy cao hon.

Mot théng s6 quan trong dé€ phan biét cac loaj Azospirillum |a
nhu cau dai v6i biotin. D& ¢é thé sir dung nito phan tir 1am nguén
dam trong diéu kién khong cé nito lién két, sur ¢4 mit cha biotin
trong moi trudng d6i v6i A. lipoferum va A. halopraeferens 13 bit
bubc. Mot s6 dac tinh mang tinh dac trung lodi, nhu A.
halopraeferens can nhu cdu cao mudi NaCl cho sinh trudng; thigu
mudi hoac néng do6 thap t€ bao sé khong sinh trudng hoic sinh
trudng yéu.

Mot dac diém co ban clia vi khudn Azospirillum 13 kha nang
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¢6 dinh nito phan tir. Giéng nhu & céc vi khufn ¢6 dinh nito phan
tr khic, hoat dong nay c6 su tham gia clia hé enzym nitrogenase.
Theo Ludden va cong sur, 1978, bén canh hai cau 1 thuong c¢é cta
mQt hé enzym nitrogenase: mot 1a dinitrogenase reductase hay
thuong dugc goi Fe-Protein va thit hai 13 dinitrogenase hay duoc
8oi Mo-Fe-Protein, 6 Azospirilium ¢6 thém ciu tir thit ba véi chitc
nang hoat hod cau tr Fe-Protein; né gidng nhu & vi khuin
Rhodospirilfum rubrum.

€8 dinh nito phan tir 13 mot qiia trinh doi hoi rat nhidu nang
luong, nén & vi khudn c6 dinh N, t6n tai nhiing co ché diéu hod hét
stic chiit ch&. Mot co ché diéu hoa lien quan dén hoat dong cia cdc
gen nif va thudng duge goi la co ché diéu hoa di truyén. Dén nay
co che di€u hoa nay duge 1am séng td khd chi tiet & Klebsiella
preumoniea. Cac co ch€ dicu hoa khdc lién quan t6i diéu hoa hoat
tinh enzym nitrogenase. Céc chat diéu hoa dugc nghién citu nhiéu
la cdc hop chat nito lién két, dac biét 12 amon va néng do oxy.
Theo Ludden va Roberts, 1989, khi ¢é mat amon trong moi
trudng, ciu i dinitrogenase reductase & R. rubrum sé bi lam bién
dang bdsi viéc gan ADP-ribose vdo géc arginin & vi trf 101, lam
cho n6 bi bat hoat. Qud trinh nay duoc goi 13 su ADP- ribozyn hoa
cau tir dinitrogenase reductase do enzym dinitrogenase reductase
ADP-ribosyltransferase, viét tait DRAT, thuc hién. Nguge lai, khi
amon sach khoi moéi trudng g6c ADP-ribose 1ién bi tach khoi ciu
tr dinitrogenase reductase nhd enzym glycohydrolase hoat hoa
dinitrogenase reductase, viét tit DRAG (dinitrogenase reductase-
activating glycohydrolase). Tham gia vao qud trinh hoat hoa nay
cdn cdn ¢ MgATP va Mn™. Khi dinitrogenase reductase trd lai
hoat dong binh thudng c¢6 nghia khi dé hai cau tir clia nitrogenase
s& & trang thdi tuong duong nhau. Co ché diéu hoa hoat tinh
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nitrogenase ndy con duge goi 13 co ch€ didu hoa sau sao ma hay
con duge goi la co ché “dong-mé”. Mot ca ché diéu hox nhu vay
cing xdy ra & mot s& lodi vi khudn Azospirillum nhat dinh. Burris
va cong s, 1991, cho biét hé théng didu hoa bdi DRAT va DRAG
chicé & A. lipoferum va A. brasilense, khon g ¢6 6 A. amazonense.
Tuy vay gen draT va gen draG cé thé bidu hién & A. amazonense
khi cdc gen ndy duge dua vao t€ bao clia né va 1am cho t€ bio thé
hién co ché diéu hoa hoat tinh nitrogenase.

Trong diéu kién tén tai nito lién két, Azospiriflum 1a vi khuin
sinh truong hi€u khi; trdi lai khi nito phan tir 12 nguén dam duy
nhat thi sy ¢6 dinh N, chiu su téc dong ciia oxy va chi xdy ra & dp
lyc oxy thap. Chinh vi vay Azospirillum duoc x€p vao nhém vi
khuan c& dinh nito phan ny vi hi¢u khi. Hartmann, 1983, nhan thay
ring khd ning chéng chiu OXy cua Azospmﬂum mang tinh dac
hi¢u ching hoéc loai. Tac gia ciing cho rang kha nang chéng chiu
OXy 8 A. brasilense ¢6 thé lieh quan téi ham luong va cdu triic ciia
cdc hop chat carotenoid cla 1€ bao, bdi cic thé dot bien cha A.
brasilense Sp7 ¢6 kha nang 16ng hop cao carotenoid da sinh truong
vd ¢6 dinh N, 16t hon & dp sut Oxy khong khi cao hon so véi
ching hoang dai. Nhu da duoc cong bo, khi xir 1y véi NNNG,
ching phén lap Azospirillum sp. Mat2-1b ciing cho nhiing thé dot
bi€n chéng chiu 6xy cao hon so véi chung hoang dai, mac di
nhimg thé dot bién nhu viy khong thé hién lién quan t6i séc 16
carotenoid. Trong mot s6 chiing phén lap ¢6 nguédn géc tir chau thd
song Hong, ching han chiing Mat2-1a, t€ bao sé két vén véi nhau
khi tang t6c d6 lac, mac di ching dugc sinh truéng trong méi
trudng chita amén. Gidi thich hién tugng nay, 6 tic gia cho rang
d6 1a mét hinh thife ch6ng chiu 6xy clia t& bao, nhdr két vén lai véi
nhau ma t€ bao han ché duge sy tham thau cha 6xy hoa tan.
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Mot s6 thong s6 nhu pH, nhiét do, néng d6 musi NaCl, lien
.quan t6i sinh trudng va cd dinh nito phan U clta Azospirilfum da
dugc cong bd. V€ anh hudng gid tri pH méi trudmg khong ¢6 su
khdc nhau giita cic két qlia dd cong bd véi két qhia thu duge & hai
ching phan l4p tiéu biéu Arm2-2 vid Mai2-1; ching déu sinh
truong 6t nhat & pH 7,2. Hai chiing nay dat sinh trudng cuc dai &
30°C, tuong duong véi sinh trudng clia céc chiing 6 ngudn goc 6n
déi. Gibng nhu dic diém cla hai lodi A. fpoferum va A.
brasifense, cic ching phan lap sinh trudng t6t nhat trong moi
truong khong chita NaCl.

Mot dac diém dang chi ¥ khic cha nhém vi khudn
Azospiriffum 13 kha ning sinh t8ng hop cic chat diéu hoa sinh
trudng thuc vat. Bac tinh nay ciing da duoe xée dinh & céc chung
phan lap bang céc phuong phdp khac nhau nhu anh huéng cua dich
nudi loai bo sinh khéi ién sinh truéng mam lda hoac xdc dinh truc
1i€p bang phuong phdp Hda hoc. _

Ngoai nhiing dic tinh di néu & trén, mot s6 dac diém khéc
nhu khé nang bai ti€t amoén, kha nang phan nitrat héa, khir hydro
phan tir, chéng chiu mudi va van chuyén dién tir qua mang cuia
Azospirillum da dugc dé cap téi.

3. Nghién citu di truyén

Nh ti€n khai cdc phuong phip cong nghé gen nhu k§ thuat
nhin dong gen, ban d6 hod phan doan ADN bang enzym gidi han,
lai ADN-ADN, gay dot bién diém bing céc thé transposon va doc
trinh ty nucleotid, ngudi ta da thu duge nhimg tién bo déng ké
trong viéc lam sang t6 mot sG dac diém riéng chia Azospirilium.
Gidng nhu & cic vi khudn c¢§ dinh nito phan t& khic, &
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Azospirillum mét s6 lugng 1dn cong b vé di truyén chi yéu lién
quan t6i hién tugng c& dinh nito phan i, dac biét lién quan t6i 8
chic, chic nidng cla cac gen n/f Dén nay chi ¢6 hé gen mi hod
nitrogenase cua Kicbsiella pneumonize méi dugc lam sing 9.
Theo Amold va cong sy, 1988, hé gen nay bao gédm 20 gen khdc
nhau dugc 16 chite thinh 7 don vi sao ma nam lién ké nhau trén
nhiém sic thé v6i do 16n 24 kbp. Trong s d6 chi cé cac gen nif
HDK ia nhimg gen cé chiic nang sao ma cic protein tao nén
enzym nitrogenase, chinh vi viy nhiing gen nay dugc goi 1a gen
céu tric; gen aifH ma hod cdu ti Fe-Protein va gen nifDK mi hod
ti€u phan Mo-Fe-Protein. Cdc gen con lai lién quan 16t didu hoa va
t0ng hop diy du gen nitrogenase.

Bang cich sit dung cdc gen nif ciia vi khudn K. pneumoniae
lam céc mau do va ky thuat lai ADN, su ton tai cdc gen cdu triic
niDK & Azospirilfum d& duge xdc dinh va sau d6 di dugc nhan
ban bang k¥ thuat nhan dong. St dung thé Tn5 Iam tic nhan gay
dot bién di€m, phuong phap phan tich bé trg di truyén va phwong
phip phén tich san pham gen cho thdy cic gen m/HDK cla A.
lipoferum va A. brasilense cung dugc t6 chiic trong moét don vi sao
ma- operon. Kich thugc va trat tu sdp xép cha cdc gen n/HDK cha
Operon nay 6 Azospiriffum gidng nhu cla K. pneumoniie. De
Araujo va cong su, 1988, Sing va Klingmueller, 1988, Galimand
va cong sy, 1988 cho thay ring cdch operon mi hod protein ciu
tric khoang 10 kbp la cic gen 2/ va nif US. Nhiéu tic gia d3
ching minh cho thiy cac gen nifA va nifB & Azospirillum nim
cach khd xa cic gen nif khic. Ngodi cdc gen di néu cdc gen nif
con lai & Azospiri/lum chua duge biét t6i, mac dii nhitng viing
ADN ké canh cum gen m/HDK da duge nhan gidng va phan tich
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bing cdc k¥ thuat di truyén khédc nhau. Nhu viy 13 rang céc gen
nif & Azospirillum khong duoc t8 chic thanh chudi céc operon
nam lién ké nhau nhu & K. preumoniae, ma dugc phan bd cach xa
nhau trén nhiém sac thé.

Da dang di truyén & Azospirilium 13 van dé duoc quan tam
nghién ctu, dac biét su da dahg do dai phan doan ADN duoc tao
b&i enzym gi6i han. Bang k¥ thuat nay, ¢6 tac gid cho thay c6 su
phan nhém khic nhau d6i v8i mot ching vi khudn Azospirilium.
Chéng han nhy mot chiing nao d6 timg duoc xép vio loai A.
fipoferum theo phuong phép kinh dién, nhung bang phuong phip
phan tich su da dang d¢ dai phan doan ADN né lai duoc xép vio
cum vi khudn thude loai A. brasilense. K§ thuat nay cho phép
nhan dién sy khac nhau vd m6i quan hé ho hing giita cdc ching
cuia mét loai hay mot nhém.

K&t qud xdc dinh theo cdc phuong phdp kinh dién hon 50
ching Azospirillum duge phan lap tir ré lda va dat lia déng bing
s6ng Hong cho thiy da s6 chiing duge xép va nhém A. fipoferum,
s6 it thugc loai A. brasilense, chi cé ching Arm2-2 ¢é dac tinh
néng khic véi dac tinh cna céc loai da duge cong bo. Trén co s&
dd, 15 chung phan lap dai dién cho tap hop ching Azospirillum
déng bing soéng Hong duge phan tich da dang d6 dai phan doan.
Trong s6 d6 trir cdc ching QO1-1a, QO1-1b va QO2-1 ¢é nhing
dac tinh cla loai A. brasilense va ching Arm2-2, da s6 cdc ching
con lai ¢6 nhiéu dac tinh clia lodi A. lipoferum. Sau khi tach chiét
ADN téng s& tix cdc ching phan lap vd ADN dugc xir 1y véi cdc
enzym phan doan khac nhau, cic phan doan ADN dugc tich trén
dién di agarose 0,8 %, ti€p d6 duge 1am bién tinh bsi dung dich
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NaOH va chuyén 1én mang lai dé lai-véi cic miu dd khac nhau.
Mot méu do 13 phan doan 4 kbp duge tao bdi Xbal/Hindll tir
plasmid pKK3535 chita gen 23S-ADNr v& gen 5S-ADNr v6i mot
phan tARN;,; clia operon 7B cla £. cofi va mot phin ciia gen zer
tir vecto pBR 322. Méu db thit hai 13 san phdm nhan ban gen 16S-
ADNr tu A. brasilense Sp7 sit dung cap mdi ¢6 vi tri 8-27 v 1540-
1528 cia 16S-ADN ribosom(ADNK) tir £, cofi..Cic mau dd duoc
danh dau boi digoxigenin. Trong trudng hop DNA téng s& dugc
xu 1y véi EcoRl ket qua tin hiéu lai cho thiy c6 nhiing phan doan
nho hon 1kbp. Diéu dé ching té ngay trén gen 16S-ADNr va 23S-
ADNr hoac viing ké canh cdc gen ndy ton tai vi tri nhan biét doi
vGi L£coRI & tat cd cdc ching duge phan tich. Trai lai mot biéu
hién wong tr nhu vay da khong x4y ra khi ADN téng s6 dugc xi
Iy v6i Sall, hay c6 thé néi cdch khdc, trong pham vi gen 16S-
ADNr va 23S-ADNr cla cd¢ ching duge phan tich khong tén tai
cde vi trf nhan biét déi véi Sall, triy cdc ching SS-IT1-3, DA9-3b va
DA10-2. Vi & hau hét cac chiing khong 6n tai vi tri cat cia Sall
trong pham vi operon ARNr nén & day 14 mét cich dé dua ra du
dodn s6 operon ARNr clia mdi mét ching. Diéu déng quan tam 1a
s6 dai & cdc ching A. halopraeferens Aud (5 dai), A. amazonense
Y1 (5 dai) va A. irakense KBC1 (4 dai) déu it hon 6, trong khi dé
tdt ca cdc ching phan lap va hai ching A. ipoferum Sp59b va A.
brasilense Sp7 cho 6-8 dai. Két qui dé phédi chang phan dnh tinh
dac trung loai, néu vay céc chiing phan lap s& khong thudc vao cac
loai c6 s6 dai thip.

Mau phan doan ctia cdc ching phan iap QO1-1a va QO1-1b,
Matl-4 va Mat2-1b ciing nhu mu cap Arm2-2 va Gil-1 thé hién
nhur nhau v6i tat cd enzym phan doan hoac mau do da dugc sit
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dung. Su gidng nhau & cap QO1-1a va QO!-1b d& hidu bdi QOI-
1b 12 mot dén xudt ctia chiing QO1-1a, né chi khic & ché kha nang
hdp thy c6ngd do. Trdi lai cic ching cfia hai cap con lai fa nhimg
chiing duge phan lap mot cach ngéu nhién, nén cé thé ly gidi su
déng nhét nhu sau. Ddi véi cdc chiing Matl-4 vi Mat2-1b ching
dugc phan lap ur cdc vi tri khdc nhau trén cung mot thia rudng,
nhu vay c6 nghia ching chi la mét ching nhung dugc phan 1ap hai
lan. Riéng & cip ching con lai c6 sir khdc nhau vé dia ly: ching
Arm2-2 duge phan 1ap tir dat canh déng Nghia Do, huyen Tir Liém
va theo phuong phdp mo hinh mam lda, con ching Gl1-1 duoc
phan 1ap tir mau dat Phi Thuy, Gia Lam. Hai dia diém nay céch
nhau bt song Hong. nhung cé chung nguén nudc tuéi, va nhu vy
hai chling ndy c6 cling nguén géc. Didu d6 ¢6 thé duoe xem [a
can nguyén cho s dong nhal cita hai chiing nay.

Cap chiing Mat2-1a va Mat2-1b la nhitng bién thé xuit hién
dong thoi khi duoc cdy ria trén moi trudng rin tr mot khudn lac
ban dau. Khdc vdi cap QO1-1a va QO1-1b, méu cit ciia hai chang
nay cho su khic nhau, dac biét khi cit vai Sa/l va lai véi mau do [a
phin doan chita gen 23S-ADNI: chi ¢6 2 trong s6 6 dai thé hién su
trong duong, trong trudng hop xir 1y véi Asd véi miu do 23S-
ADNr cho 3 trong t6ng s6 6 dai ¢6 d6 dai nhu nhau. Trdi v6i man
do dugc tao boi Safl hoic Psd, su da dang d¢ dai phan doan ADN
tir hai ching nay dugc tao bdi EcoRI cho s6 doan cé do dai gidng
nhau nhi¢u hon. Cu thé trong téng s6 16 phan doan cta ching
Mat2-1a va 18 phan doan cia ching Mat2-1b cho tin hiéu lai véi
mau do 165-ADNr ¢6 t6i 15 phan doan c¢6 do dai bing nhau; véi
mau do [a gen 23S-ADNT, trong téng s& 7 phan doan & Mat2-1a va
9 phan doan & Mat2-1b cho 6 dai c6 d6 16n bang nhau. Ngoai ra
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v6i miu do 1a gen nifH, da dang do dai phan doan & hai ching nay
hodn toan giéng nhau. Do khong ton tai vi tri cat Safl trong pham
vi operon sao ma cac ARNr, nén sy khac biét 16n hon vé da dang
d6 dai phan doan xdy ra khi cit véi Sall cang chitng 16 & ching
Mat2-1a da x4y ra nhiing sy sap xép 16n hon ¢ ving bao quanh cdc
operon nay. '

Hai chiing phan lap DA9-3a va DA9-3b ¢o ciing nguén goc
mot ching ban déu, chi khac nhau vé hinh thai khuan lac trong
qiia trinh bdo quén. Trong 9 phin doan cho tin hién lai gitta ADN
xir 1y v6i EcoRI véi mau do 23$-ADNr & mbi mét chiing chi ¢6 1
dai khdc nhau; v&i mau do 1a gen nif khong cho su khac nhau.
Méu phén doan hoan toan giéng nhau khi xir 1y ADN véi BamiH]
va lai véi mau do 1a gen 23S-ADNr. Su thay déi nho & cap chiing
nay c6 thé [a do dot bién diém tac nén.

Vé dja 1y, hai chiing QO1-1 va QO1-2 ¢ cung vi tri, chi khac
nhau & khoang céch so véi bé mat ré: QO1-1 ti dit bam ré, QO2-1
tir bé mat ré liia rira sach dat. Tuy khoang céch coi nhu khong ¢6 ¥
nghia, nhung gilta ching vin c6 su khac nhau, mac du su khac
nhau nhu vay khong 16n, béi cé 10 phan doan trong tdng s6 14
phén doan cua QO1-2 va 16 phan doan ciia QO1-1 dugc xac dinh
bang nhau trong truong hop xir 1y ADN vdi EcoR] va lai vai mau
dd 13 gen 16S-ADNr.

Tém lai, trit cac ching Arm2-2, Gli-1 va cdc cap ching
Matl-4 vd Mat2-1b, QO1-1a va QOI-1b, 9 chiing con lai mbi
chimg cho mot mau phan doan khac nhau. Mau phan doan nhu vay
khong cho biét méi quan hé ho hang giita cac chiung v6i nhau hay
gifia chiing véi cdc ching tiéu biéu cla cac lodi Azospirillum da
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biét. D€ xdc dinh m6i quan hé ho hang va lam 6 mdi quan hé dé
gilta cdc ching da néu, két qla lai giita cdc mau dd la gen 16S-
ADNr va 23S-ADNr v6i cac phan doan DNA téng s6 qua xi 1y véi
£coRl duge chuyén sang dang ma tran nhi phan 0-1, tiép d6 véi su
trg gidp clla mdy tinh duge phan tich va trinh bay dugi dang cay
pha he (Hinh 1). Cay phd hé cho thdy, chi ¢ ching SS-1I1-3 cé
quan h¢ ho hang gan nhat v6i ching A. /ipoferum Sp59b, lap nén
mot nhém riéng, mac di he s6 tuong quan giita hai chiing nay
chua dugc 50%. Lién ké nhém nay 1a nhém ciia céc ching Matl-
4, Mat2-1a va Mat2-1b. Cich xa nhém thit nhit hon mot it la
nhom cha cdc chimg DA6-2-2, DA9-3b, DA6-3, DAID-1 va
DA10-2. Trong nhém thit ba nay, chimg DA10-1 vd DA10-2 ¢6
quan h¢ ho hang gdn nhat, xa dan 1 cic ching DA6-3, DA9-3b vi
DA6-2-2. Chung DA2-3-1 lap thanh mot nhém riéng va cé quan
hé véi ching A. Zipoferum SpS57b xa nhit so véi cic ching vira néu
trén. Phan nhanh k& ti€p ctia cAy pha hé din t6i mot loai
Azospirillum khde- A. brasilense. Lap nén nhém nay gém céc
ching A. brasilense Sp7, QO1-1a, QO1-1b va QO1-2. Két qua cay
pha h¢ mot 14n nita khang dinh két luan duoc rit ra tir nghién ciru
cdc dac diém sinh Iy sinh hod cdc chiing phan lap 1 s6 dong céc
chiing ¢é nhiéu dac diém ctia loai A. Jipoferum.

Ching Arm2-2 va Gli-1 lap thanh mot nhém riéng. Vi trf cha
ching trong cay pha hé cho thidy méi quan hé khd xa d6i véi cic
chiing phan 1ap khac va cdc chiing ca céc lodi Azospirillum da
biét. Tuy vay, so vdi cdc chiing A. amazonensse Y1 va A. irakense
KBCI, ching van c6 m&i quan hé gin hon véi cdc ching A.
lipoferum Sp57b va A. brasilense Sp7. Vi mot méi quan hé nhu
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vay cho phép néi rang rét c6 thé cac ching Arm?2- 2 va Gl1-1 la dai
dién cho mét loai Azospiriflum mdi.
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Alipaoferum SpSvb
SS1I-3

Mt -4

Mat 2-1b

Mat 2-1u

OA 6-2-2

_’"“““_"_“‘“‘“"‘ DA 9-36
DA 6-3a
|—‘j‘: DA 101
DAl-2

0A 2-31

A. brastiense Sp?
Q012

QO t-1b

Q0 1-1a

|Arm 2.2
IGL 1-1
+ A amazroaense Y1

A frakense KBCI

Hinh 1: Cay pha hé cic chling phan lap va cic loai Azospinifium.

4. Sinh thai hoc

Pén nay da cé nhiéu cong trinh d€ cap t6i su phan bd cla
nhém vi khuan nay. Vé mat dia 1y, vi khuin Azospirifium c6 mat &
nhiéu ving khdc nhau trén trdi dat, tir mién nhiét déi cho téi 6n
déi. Chiing t6n tai phong phii trong viing ré ciy ho hoa thao, dac
biét viing ré cay co nhiét déi, cay lda nude, ciy ngd va cay lda mi.
Ngoai ra Azospiriflum con duge tim thdy trong ving ré cay khoai
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ty, cay ca chua, cay sén cii va cay duo‘ng xi. Bang cdc phuong
phép khac nhau ngum ta da khang dinh ring vi khusin nay cé thé
khu tri bén trong ré cay ctia mot s cdy thudéc ho hod thao, dic
biét trong tang vo ciy va ca mo gb (xylem).

Su ton tai phong phi trong viing r& chiing to t6n tai mot moi
quan hé¢ tuong tic gilta vi khuén nay va cay chii nhat dinh. Msi
quan hé tuong téc nay dugc coi 1d mét dang cong sinh so khai va
dugc goi 12 su hoi sinh. Pay 13 van dé duogc nhiéu nha vi sinh vat
hoc quan tam nham lam sdng 16 nhitng co ché& c6 lién quan. Trudc
hét khd nang din du hod hoc doi véi vi khuin ndy boi dudng, axit
amin va axit hiu co cling nhu su din du bgi oxy di dugc kiém tra.
Bén canh d6 su két bam, qu4 trinh khu trd va qud trinh xam nhiém
1é cay ciing nhu su phat tdn t& bao vi khuin Azospirillum sau khi
xam nhiém ré da duoc nghien citu. Cic két qua thu duge doi
nghich nhau dugc coi 14 bang ching chimg minh cho su khic nhau
trong moéi quan hé juong tic giffa thuc vat va vi khudn
Azospiriffum. C6 ¥ kién cho ring cdc qud trinh nay lién quan t6i di
truyén, bdi su hién dién mot s6 gen lién quan 61 qud trinh tao nat
san & Rhizobium duge phat hién & nhilng chiing Azospirillum nhat
dinh.

Trong méi quan hé tuong tac hoi sinh cay chu déng vai trd
the cung c&p ngudn cdcbon cho vi khuin Azospirifium. DS 1a céc
hop chat do ré bai tiét ra, nhu dudng, cdc axit amin, axit hifu co.
Ngoai ra con c6 cdc san pham trao déi chat khic do ré tiét ra, nhu
biotin, cic enzym va cdc chit kich thich ¢é tac dung truc ti€p hoic
gidn ti€p 1én sinh trudng va ¢ dinh nito phan tir cta vi khudn
Azospiriflum. Nguoc lai vi khudn nay gay nén nhlmg hiéu iing
khdc nhau lén cay chi, chang han lam gia tang b re, 1am tang s6
nhdnh va bong, va lam tang san luong hat clia cac cay dugce xu 1y
nhu lda nudce, 1da mi, cay ngo.
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Mot hiéu tng khdc & cay lta duge quan sat khi xu 1y v6i ché
pham Azospiriflum trong diéu kién déng ruong thoi gian qua la
cho hat chin sém hon t5i 3 ngay. Ngoai ra theo tai liéu da cong bg,
Azospirillum ¢dn 6 tac dung lam bi€n dang hoac lam phan nhanh
16ng ré, lam thay déi cdu tric t€ bao ré ciing nhu 1am gia tang t6c
dd phén b6 proton qua mang t€ bao va lam gia tang tdc do phan
chia t€ bao dinh ré.

Mot diéu tra vé su phin bo cua vi khuan Azospir//fum & déng
bang séng Hdng cho thay, trong téng s6 50 miu dit ur cdc tinh Ha
N6i, Ha Tay, Nam Binh, Lo Cai ¢6 t6i 48 mau duong tinh vdi vi
khuin nay, chi ¢6 1 miu dit luan canh & Séc Son, Ha Noi (trong
s6 3 mau) va 1 méau d4t luan canh & Sa Pa, Lao Cai (trong s6 2
mau) khong thé hién su ¢é mat cia Azospirilium. Miu dit am tinh
¢ Soc Son duge phan tich vao mua kho, dat khong ngip nudec va
duoc tréng cay thudc 14. S& luong vi khuan Azospirilfum & dat Séc
Son dao dong kha 16n, tir khodng mét tram cho t61 hang chuc
nghin don vi khudn lac trén 1 gram dat kho. So véi dat trong lia
ngap nude, mat d6 vi khudn Azospirifiurm dat hoang dai ngap nuée
ludn thap hon; trdi lai, mat do cha nhém vi khuén nay trong ving
1é cay lia tréng va ré cay lda moc hoang dai tuong duong nhau.
Giong nhu cic két qia duge cong bs, mat do vi khuan
Azospirillum trong viing ré cay lia & dong bing song Hong cao
hon nhiéu 1an so vé6i viing dat bao quanh, c6 thé dat t&i 10°t€ bio
trong 1 gram ré kho. Ty lé gifta vi khudn Azospirillum va vi khudn
di dudng tong s& khd thép; & cay lda tréng cé gid tri trong khoang
0,25% - 1,7% va & cAy lua song hoang dai 12 0,006% - 0,4%.

Hoat tinh ¢6 dinh nito phan tir cia mét s6 ching phan lap
trong diéu kién hoi sinh véi cay hia CR203 trude hét cho thdy céic
ching nay khong thé khir axeetylen thanh etylen khi khong cé
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mam lda va cho hoat tinh khi khéc nhau, ching han cho hoat tinh
4427+ 150 nmol C, H, v6i ching Gl1-2, 1230+154 nmol C, H, véi
ching Mat2-1a, 103+59 nmol C, H, v6i ching Da2-3-2 / 1mam
Ida/ 10 ngay. Két qua xac dinh hoat tinh ¢6 dinh nito phan tir hoi
sinh gilta mot chiing phan lap v6i céc giong lda khac nhau cho
thdy cling c6 su khac nhau. C$ ¥ kién cho rang hién tugng nay lién
quan t6i tinh trang di truyén giong lua.

5. Nghién ciru ving dung taj Viét Nam

Nhieu thi nghiém nghién citu tng dung vi khudn
Azospirillum cho céc cay luong thuc thuoe ho hoa thao trong cic
diéu kién khic nhau di khang dinh ¥ nghia nong nghiép cha nd.
Ngdy nay, nhiéu nuéc trén thé gidi, trong dé c6 ca nudc phét trién
nhu Cong hoa Phdp da cho phép s&r dung vi khudn Azospirilium
vao san xudt nong nghiép. O Viét Nam di c6 céc co s khic nhau
ti€n hanh nghién cu va img dung nhém vi khudn niy vio san xust
ché phidm 1am tang nang suét cay lia, nhu Bo mén Vi sinh vat hoc,
Vién Khoa hoc K§ thuat Néng nghiép Viét nam. Sau day la két
qia nghién citu anh hudng ché phdm hai chiing Azospirilium Sp.
Mat2-1b va DA9-3a 1én nang suat Itia ctia Phong Vi sinh vat dit,
Vién Cong nghé Sinh hoc, Trung tim Khoa hoc Tu nhién va Cong
ngh¢ Qudc gia & mot s6 dia diém thude chau thd song Hong (xem
bang). Ngoai anh hudng lén nang suat hat, viéc x{r Iy m4m ma véi
ch& phdm Azospirillum cho thdy cay ma cimg chic va 16n hon,
chong chiu rét t6t hon néu ma gap rét dam kéo dai (dudi 10°C).
Nhu dd duge d€ cap, lia chin sém hon tir 3-5 ngay so véi cay lia
khong dugc xit 1y véi ché phdm Azospirilium.
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Bang 1: Anh hudng ché phdm hai ching Azospirilum sp.
Mai2-1b va DA9-3a lén ning sudt lita

. Giong | Dien | San
Nam Pia diém Thei vu lda tich lugng
. (m*) (%)
1991 | Vinh Ngoc. Dong Da, Ha | Chiem | CR203 360 107
N1 -
Pai Mo, Tir Ligm. Ha . « 360 109
Noi
An Khanh. Ho#i Bxre. Ha “ “ 30 100
Tay :
1992 “ “ Nép 30 119
- “ CN., 30 117
“ “ Vi4 30 110
Pong Ngac. Tir Liém. Ha " CR203 360 111
Néi “ Nép 360 106
1993 “ CR203 360 116
Hoang Lién, Tl Liém. u Nép 360 115
Ha Noi
i “ CR203 | 10000 125
Trung Van, Tir Liém, Ha “ “ 360 119
Noi.
bong Ngac. Tir Liem. Ha “ Nép 260 117
Noi
1995 - « | CR203 | 360 105
Thuy Phurong, Ti Liem. e Nép 360 106
Ha Noi
“ . CR203 | 10000 121
Trung Van, Tir Liém, Ha Mita - 360 117
Noi
Dong Ngac, Ttr Ligm, Ha o " 360 108
Noi '
Thuy Phuong, Tir Ligm, N Nép 360 108
Ha Noi ]
. Cll\liiém CR203 | 7200 108
1la ,
Kim Phy. Yén Son, ! Bgo\ 14000 125
. thai lin
Tuyén Quang .
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SINH HOC bOC TO CA NOC TETRODOTOXIN
TS Lé Quang Hudn ™

1. Qua trinh nghién cru vé Tetrodotoxin
2. Sy phan bd clia tetrodotoxin trong cac loai sinh vat bién
2.1. Phan bé cda doc 16 tetrodotoxin
2.2. Cac loai ca néc thuong gap
3. Tinh chat cla tetrodotoxin
3.1. Tinh chat Iy hoc
3.2. Tinh chat ho4 hoc
3.3. Boc tinh cla tetrodotoxin
3.4. Ngudn géc sinh hoc clia tetrodotoxin
4. Tac dung dugce ly clta tetrodotoxin
. Ca néc va sy nhidm ddc khi &n ca néc
8. Cac nghién c(tu sinh hoc phan tif vé ca néc
6.1. Kich thudc hé gen tda cé néc
6.2. Kiéu nhan (Karyotype)
6.3. Kiéu 1ap lai trong trinh tuf nucleotit clia hé gen ¢4 néc
7. Cac ddc¢ t6 sinh hoc bién
- Nhimg két qua nghién cltu vé ca néc tai Viét nam
9. Phu luc minh hoa

on

[#]

ES *

1. Qua trinh nghién cttu vé Tetrodotoxin

Ca noc (fetraodontidae) da duge biét t6i tlr xa xua, ching da
xudt hign & nhitng bic tranh khic trong cic ngoéi mo cha céc
Paragon Ai Cip vao thé ky thit V truéc cong nguyén va chic chin

(*)Vién Cong nghé Sinh hoc.
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rang ngudi Ai Cap c6 di bi€t cd néc 1a dong vat cé char doc
(Abbott va cs, 1977).

Iwao Tani trong chuyén khao cudi cling clia minh v& su xuat
hién déc t8 trong cac loai ca fefraodontidae, da tém tat mot vai tdc
phdm cd vé chat doc cia ca Fugu (Tani, 1945). Tham khéo dau
tién cha tac gia 1a bai viét tir triéu Dai Han (202 B.C.-A.D.220)
dugce dich 13 “Gan cé salmon giét mot ngudi. Tir salmon trong tac
phdm Trung Hoa ¢ dai c6 nghia 13 Fugu. Trong luan 4n cua
Chaun Yanfang viét vao triu dai vua Sui (A.D. 581-681) * Nghién
cifu ngudn gc clia benh tar” da dua ra nhimg bing chitng déng tin
cay vé chdt doc cé trong gan, triing va nodn clia mot s6 loai cd ma
qua mé ta thi dé la Fugu.

Kaempfer E. trong tic phdm néi tiéng ctua minh “Lich sur
nuwée Nhat, 1727 dua trén kinh nghiém nhiing nam lam béc si clia
minh tai dai st quan Ha Lan va cung dién Hoang Gia Nhat Ban tr
1620-1692 da dua ra mot vai chi tiét vé chat doc cia ba loai cd gol
12 “Furube” (theo tiéng Nhat), hodc “Blazer” (theo tén goi cla
ngudi Ha Lan). Ching duge x&p vao loai c¢d doc va néu an ca con
thi khong tranh khoi cai chét (Kaempfer, 1906).

Tetrodotoxin (TTX) 12 mot doc 6 than kinh manh l4n dau
tien duge tdch chist tir cdc loai ¢4 néc vao nhiing nam 50 cha thé
ky 20 du6i dang mau tho chita 0,2% TTX (Yokco va cs., 1950,
Tsuda va cs., 1952, Goe va cs, 1953 ; Kao, 1966;. Sau d6 TTX
dugc xdc dinh trong cic loai dong vat bién khédc: cdc loai ky
nhong thudc ho Taricha (1966), ca bong Gobius grifu:ger (1973},
cdc loai éch nhai thuoc ho Arelopus & Costa Rica (1975), Bach
tudc tua xanh Hapalochlaena maculosa (1978), ba loai phdc tic
Charonia saulize (1981) ; Babylonia japonica (1981) ; Tatufa
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lissostoma (1982), sao bién Astropecten polyacanthus (1983): cua
bién Atergatis floridus (198.3).

Néam 1964, Mosher H.S. va cs. di nghién citu cdu triic phan t
cha tetrodotoxin vi dé «xudt cong thic phan ur Ia
C, H;O4N;.1/2H,0. Nhitng thap nién cudi ctia thé ky 20 nhiéu nha
khoa hoc trén thé gidi, dic biét 1acac nha khoa hoc Nhat Ban dé
c6 nhiéu cong trinh nghién ctru vé tinh chat hod hoc. 1y hoc, tac
dung dugc 1§ ciing nhy qué trinh sinh téng hop TTX, dang chﬂ'}’r
nhit 1a cdc cong trinh nghién cdu cha Goto, Fuhsman, Mosher,
Fischer. |

Nhu vay van dé ngd doc cd néc do doc 16 TTX da duge cic
nha khoa hoc trén th€ gidi quan tdm, nhi€u cong trinh nghién citu
da duge tién hanh tir nhimg nam 50 ciia thé ky trude nham muc
dich khai théc sit dung TTX, dong thdi ngan ngira, han ché va diéu
tri cdc trudmg hop ngd doc do an cé néc.

2. Su phan bé cua tetrodotoxin trong cic loai sinh vt
bién

2.1. Phén b cta doc té tetrodotoxin

Nhiém doc t6 than kinh tetrodotoxin xay ra sau khi an cic
loai ¢4 néc khdc nhau. Thit cd néc duge xem 12 loai thuc phdm
ngon, ¢4 gia tri & Nhat Bin. Mén an nay phai do dau bép duoc dao
tao dac biét va ¢é gidy chiing nhén cia chinh phn vé viéc ché bién
thit ¢4 néc khong nhiém doc. Mac dit ¢6 nhiing bién phdp phong
nglra nhu vay, song hang nam van ¢é nhiéu trudng hop ngé doc do
an thit ¢4 néc duge théng bdo. Nhiém doc thudng xay ra sau khi
an thit ca néc do nhimg ngudi khong chuyén ché bién. Luong doc
0 thuong khong rd rang bdi vi cd néc ¢b ham luong TTX rat khdc
nhau. Ngé doc din t6i tlf vong khi an khoang 30-40gam cd néc
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doc. Lugng doc té gay tr vong la 1-2mg TTX tuy theo trong Iugng
co thé, '

Tt tetrodotoxin dugc goi theo tén cba ho ca nde
tetraodontidae, cac 10ai ¢d trong ho nay thuong cé 4 rang, 2 rang
ham trén va 2 rang ham dudi tao thanh cdc tdim. Mot diéu nghich
1y 12 rat nhiéu tai liu cong bd da khing dinh Ia ca noc khong t6ng
hop tetrodotoxin ma doc 16 ndy lai duge 1dng hop bdi cdc loai vi
khudn lién quan t6i céc Joai cd née nay. TTX con duge goi la
anhydrotetrodotoxin 4-epitetrodotoxin, tetrodonic acid.

TTX dugc tim thay trong cdc loai 6c bién (gastropod
mollusc), trong trimg ctia mot s 1odi sam bién (horseshoe crabs),
éch (Atelopid frogs), sagiong (newts Taricha), trong da va ndi tang
cia mbt s6 loai cd bién (porcupine fish, globefish, balloon fish,
blowfish, sunfish. toadfish), bach toc tua xanh (blue-ringed
octopus) vi mot & loai ky giong(salamanders), cua bién (red-eyed
Xanthid) (xem Phu luc minh hoa).

Cic loal cd néc duge phan loai thudc cac ho (Family)
Tetraodontidae; ho Tricdontidae va ho Diodontidae, thudc bd
(order) Tetraodontiformes, nhung chi ¢ cia ndéc thudc ho
Tetraodontidae 1a cé chita doc 16 Tetrodotoxin. C4 ndc thudc hai
ho sau (Triodontidae va Diodontidae) khong chita doc 6
tetrodotoxin.

2.2. Cac lodi ca noc thuong gdp
Bo: Tetraodontiformes

Ho: Tetraodontidae

Amblyrhynchotes honkenii (Bloch 1785)
Amblyrhynchotes rufopunctatus (Li 1962).
Arothron carduus (Cantor 1849).
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Arothiron diadematus (Ruppell 1829).

Arothron gillbanksii (Clarke 1897).

Arothron hispidus (Linnaeus 1758),

Arotfiron immaculatus (Bloch & Schneider 1801 ),
Avrothiron leopardus (Day 1878).

Arothron caeruleopuncratus (Matsuura 1994)
Arothron firmamentum (Temmipck & Schlegel 1850)
Arothron hispidus (Linnaeus 1758)

Avrothron immaculatus (Bloch & Schneider 1801)
Arothron inconditus (Smith 1958)

Arothiron manilensis (de Proce 1822).

Arothron mappa (Lesson 1830)

Arothron meleagris (Bloch & Schneider 1801)
Arothron nigropunctatus (Bloch & Schneider 1801)
Arothron reticularis (Bloch & Schneider 1801)
Arothron stellatus (Bloch & Schneider 1801)
Canthigaster amboinensis (Bleeker 1865)
Canthigaster bennetti (Bleeker 1854)

Canthigaster callisterna (Ogilby 1889)
Canthigaster compressa (de Proco 1822)
Canthigaster coronata (Vaillant & Sauvage 1875)
Canthigaster epilampra (Jenkins 1903)
Canthigaster investigatoris (Annandale & Jenkins 1910)
Canthigaster jactator (Jenkins 1901)

Camthigaster janthinoptera (Bleeker 1855)
Canthigaster leoparda (Lubbock & Allen 1979)
Canthigaster margaritata (Ryppell 1829)
Canthigaster ocelficincta (Allen & Randall 1977)
Canthigaster punctatissimus (Gynther 1870)
Canthigaster rivulata (Temminck & Schlegel 1850)
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Canthigaster rostrata (Bloch 1786)

Canthigaster smithae (Allen & Randall 1977) -
Canthigaster solandri (Richardson 1844)
Canthigaster tyleri (Allen & Randall 1977)
Canthigaster valentini (Blecker 1853)
Chelonodon faticeps (Smith 1948)

Chelonodon patoca (Hamillon 1822)
Chelonodon pleurospilus (Regan 1919)
Colomesus psittacus (Bloch & Schneider 1801)
Contusus brevicaudus (Hardy 1981).

Contusus richef (Frominville 1813)

Ephippion guttifer (Bennett 1831)

Feroxodon multistriatus (Richardson 1854)
Guentheridia formosa (Gynther 1870)
Lagocephalus gloveri (Abe & Tabeta 1983)
Lagocephalus inermis (Temminck & Schlegel 1850)
Lagocephalus lacvigatus (Linnaeus 1766)
Lagocephalus lagocephalus (Linnaeus 1758)
Lagocephalus lunaris (Bloch & Schneider 1801}
Lagocephalus sceferatus (Gmelin 1789)
Lagocephalus spadiceus (Richardson 1845)
Omegophora armilla (Waite & McCulloch 1915)
Sphoeroides angusticeps (Jenyns 1842)
Sphoeroides annulatus (Jenyns 1842)
Sphoeroides dorsalis (Longley 1934)
Sphoeroides greeleyi (Gilbert 1900)

Sphoeroides kendalli (Meek & Hildebrand 1928)
Sphoeroides lobatus (Steindachner 1870)
Sphoerotdes maculatus (Bloch & Schneider 1801)
Sphoeroides marmoratus (Lowe 1838)
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Sphoeroides nephelus (Goode & Bean 1882)
Sphoeroides pachygaster (M¥ller & Troschel 1848)
Sphoeroides parvus (Shipp & Yerger 1969)
Sphoeroides sechurac (Hildebrand 1946)
Sphoeroides spengleri (Bloch 1782)

Sphoeroides testudineus (Linnagus 1758)
Sphoeroides trichocephalus (Cope 1870)

Takifugu chinepsis (Abc 1949)

Takifugu exascurus (Jordan & Snyder 1901)
Takifugu niphobles (Jordan & Snyder 1901)
Takifugu oblongus (Bloch 1786)

Takifugu pardalis (Temminck & Schlegel 1850)
Takifugu porphyreus (Temminck & Schlegel 1850)
Takifugu radiatus (Abe 1947)

Takifugu rubripes (Temminck & Schlegel 1846)
Takifugu stictonotus (Temminck & Schlegel 1850)
Takifugu vermicularis (Temminck & Schlegel 1850)
Takifugu xanthopterus (Temminck & Schlegel 1850)
Tetraodon duboisi (Poll 1959)

Tetraodon fluviatilis (Hamilton 1822)

Tetraodon leiurus (Bleeker 1851)

Tetraodon fineatus (Linnacus 1758)

Tetraodon mbu (Boulenger 1899)

1etraodon miurus (Boulenger 1902)

Tetraodon nigroviridis (Marton de Proce 1822)
Tetraodon pustulatus (Murray 1857)

Tetraodon schoutedeni (Pellegrin 1926)
Torquigener brevipinnis (Regan 1903)

Torquigener hicksi (Hardy 1983 )

Torquigener hypselogeneron (Bleeker 1852)
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Torquigener pallimacuiatus (Hardy 1983)
Torquigener parcuspinus (Hardy 1983)
Torquigener pleurogramma (Regan 1903)
Torquigener tuberculiferus (Ogilby 1912)
Torquigener whitleyi (Paradice 1927)
Tylerius spinosissimus (Regan 1908)

3. Tinh chat cua tetrodotoxin
3.1. Tinh chdt Iy hoc

TTX 12 mot chat rin két tinh mau tring. Sam mdau & nhiét do
rén 220°C nhung khéng néng chay (Mosher, 1987). TTX it hoa
tan trong nudc va khong hoa tan trong cdc dung moéi théng thuong,
ngoai trir cdc dung moi axit, khong bén trong méi trudng kiém va
axit manh (Goto, 1965). TTX thé hién tinh bazo yéu pK,=8,76.

TTX khong hidp.thu 4nh sdng héng ngoai vdi A=1690-
2000cm’’, khong hap thu véi budc séng trén 220nm. Cic din xuat
quan trong cha TTX la: Cic dén xuét quinazolin, tetrodoic axit,
anhydroepitetrodotoxin, nortrodotoxin, anhydrotetrodoic axit.

3.2. Tinh chdt hod hoc

TTX (C,,H,;0N;.1/2H,0) 12 mot bazo yéu (pK,=8,76), dang
tinh thé hydrobromide tan trong nudc va cé thé thu lai bing su
tuong tac véi amonia. Ca 2 axit: tetrodoic axit, anhydrotetrodoic
axit déu ¢6 thé thu nhan tr TTX bang sy tuong tac vdi dung dich
5% Ba(CH),.

TTX ¢6 cdu triic ludng tinh. Ciu tric nay phi hop véi cdc tinh
chat 1y, hod ciaTTX, né giai thich kha nang kém hoa tan trong
nude cia TTX.
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Tetrodotoxin

3.3. Poc tinh cua tetrodotoxm

Tetrodotoxin (TTX) 1a mot trong s6 céc phan tit ¢é kha nang
phong toa cac kénh ion natri nhay cam trong & bao. TTX c6 cau
triic phirc tap véi nira guanidinium. lon guanidinium c6é thé xam
nhap vao t& bao thong qua kénh Na*. Poc tinh cha TTX cao hon
déac tinh clia noc doc ran cap nong 1210 lan, noc doc cua nhén doc
tir 10 dén 100l4n va doc hon cyanua khoang 10 000lan

3.4. Nguén goc sinh hoc cua tetrodotoxin

Cac nghién citu mdi day clia David Berkowitz va llona Kryspin
Sorensen da chimg minh ngudn goc vi sinh vat clia TTX bai vi :

« C4 néc nuoi khong tao doc 16 TTX néu khong cho ching
an cdc mo ca née khéc cé chira doc t6.
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o Bach tuoc tua xanh tim thdy trong viing bién ciia Uc tich tu
TTX trong tuyén nudc bot dic biét va tiém doc t6 vao con méi qua
céc vét can, loai bach tuoe nay ¢tita cac vi sinh vat dng hop TTX.

» Cua bién thu thap & viing bién nay cling chita TTX.

Diéu 1o réngo 12 vi sinh vt bién ¢é sy séng cong sinh hang
triéu nam vé trude véi cac lodi cd noc, cac loai déng vat bién di
thiic ddy dot bién diém trong céc thu thé kénh ion natri 1dm cho
cdc loai ¢4 néc va dohg vat bién nay mién dich déi véi TTX. Su
thich tng nhu vay ciing xay ra d6i vdi cac doc t6 khic nhu
saxitoxin, ciguatera... Cic chlng vi sinh vat c6 kha nang tdng hop
dac t6 TTX va anhydrotetrodotoxin thuoc mot s6 ho Vibrionaceae
g.v., Pseudomonas sp., and Photobacterium phosphoreumn. Nhimg
khdm ph4 nay da kich thich su nghién ciiu co ché phan tir cla su
phong toa kenh ion Na*, ban chat phan t&, nhimg thay ddi vé cdu
triic cla cdc thu thé tiép nhan TTX trén kénh Na* clia cdc dong vat
bién mang TTX nhung lai mién dich d6i v6i doc té nay.

4. Tac dung duge 1¥ cua tetrodotoxin

Lin ddu tién con ngudi st dung dugc liéu giau doc 15 TTX dé
chita bénh (trimg cd puffer fish) duge ghi trong tai liéu y hoc
Trung Qudc tir nam 2838-2696 trude cong nguyén. Triing ca néc
duoc xdc nhan nhu mét ducc liéu phong ngira c6 hiéu qua va diéu
tri cac trang thai xo cing déng mach va viém co (Murtha, 1958).
Tuy nhién ciing xdc nhan rang tic dung diéu tri clia trimg c4 phu
thudc vao néng d6 sir dung va trang thii co thé clia ngudi bénh,
ding s lugng triing ¢4 16n s& gay tir vong.
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Khi dgc t6 ¢4 néc hay doc 16 cha sa gidng tiem vao dong vit
gay ra sy co co, lam giam huyét 4p va té liét, sau dé ngimg thd.
Déi véi chuét bach thi nghiém thi cai chét ¢6 thé xay ra trong
vong 30 gidy sau khi tiém mot lugng 16n, tham chi doc 8 tiém
dudi da manh nhu tiém tinh mach. D6i véi chudt ddu hiéu ddu tién
ctia sur co co 1a ddng vé loang choang, 1o déo va nhay dat nguoc.

TTX Ia mot trong nhimg chat gdy nén manh nhat da dugce biét
: Su nén mira xay ra d ché sau khi tiém vao finh mach mat lidu <
0.3ug/kg (Ray, 1965). Nhimg liéu cao 1-5ug/kg tiém cho meéo,
ché géy ra su giam huyét 4p trong vai giay sau dé co bip bit dau
giam va mat phan ng khi kich thich giay than kinh van déng ciia
no, cudi cling 1a su ngung thd va ce cing toan than (Hwang va cs,
1988 ; Takata va cs, 1965; Narahashi va cs, 1964).

TTX véi liéu thap (0,1-10ug/lit) 1am can trd su truyén cic xung
dong than kinh trong &ch khi tiém truc tiép vao than kinh va ngan can
su kich thich than kinh bang nguén dién (Saito va cs, 1984).

5. Ca néc va su nhiém doc khi 4n ca née

Hién tuong ngd doc cd néc & ngudi di duge thuyén trudng
James Cook mé ta k¥ trong nhat trinh cla chuyén di vong quanh
the gi6i lan thit 2 ciia minh ngay 8/9/1774. Ngudi ddu bép di kiém
duge mot con cd, day 1a mot loai cd mdi nén dugc mé t& rat ky
trudc khi chudn b bita 16i. Thuyén trudng ghi “R4t may cho ching
101 Ja viéc gidi phdu va mé td mat qud nhiéu thdy gian, kéo diar mai
dén dém nén chi dem ndu dupc gan va budng trimg. Mr. Forster
(nha nr nhién hoc cia doan thim hiém) va 16f chi an rat it. Pén
khodng 3-4 gio sdng ching to1 bf co ciing fai, rd rov cdc chi, cd
cdm gidc tay bf chit diit va chan dang tir lanh cdng budc vio dong
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Iia. T6i hau nhu mat hét nhan thifc va khong thé phan biét gitta
mot vat ndng va mot vit nhe. Trong tay 10i mot binh nudc diy va
mot chiéc 16ng chim I nhur nhau. C4 hai chiing torf déu non va sau
d6 m6 hoi va ra. Sing hom sau phdt hién mot trong s6 lon an bo
Iong cd d4 chét. Khi nhing nguoi dia phuong (ving 1an ddo
Caledonia) thdy ching toi phot cd ndy ho di vo cing ngac nhién
va cho biét ¢d nay khong an dugc™

Vin dé ngo doc do an cé née fa nguyén nhan gay tr vong 8
nhiéu viing trén thé gidi: & Nhat Ban, nam 1957 c6 176 trudng hop
bi ngd doc trong d6 ¢6 90 ngudi bi chét (Halstead, 1965, Harada,
1979). Tir nam 1974 dén 1983 & Nhat Ban c6 646 nguti b ngd
doc cd née, trong d6 ¢6 179 ngudi bi tir vong. Nhiéu trudng hop
ngd doc do dn cd ndc da xay ra & vung bién New England (Sievers,
1969) hoac & mot s& dia phuong thudc ving bién Mién Trung Viét
Nam. Dic biét rong thdi gian gan day hién tuong ngd doc do an
cd n6c khong chi xay ra & cdc ving ven bién Viét Nam ma con
xay ra ¢ cac ving nii xa xo6i nhu Tﬁj! Nguyén, tham chi ngay ca
trén dia ban Ha Nai do an c4 néc khé hodc tuoi.

Ngudi bi ngd doc do an cd néc thudng thay nhing triéu chimg
khdc thuding sau 2-14 gid, tuy theo tang ngudi, s¢ luong c4 an va
loAi cd an phai. Trudng hop ngd doc nang triéu chimg xudt hién
sau khoang 30 phiit : nan nhan thudng bi & moi, té ludi, cam gidc
kién bo & ddu ngén tay, ngén chan, tiép theo [a nén mua, dau
chodng véng, dau dén kho chiu & viing tran va trong long con mat
déng tir gidn nd, tay chan bi té ligt, da tim ngat, nhiét do co thé
giam v tut huyét 4p. Trong vong 2 git néu khong ciiu chita bénh
nhan hoan toan & bai, cimg him dudi, tuy ngudi tinh tdo va bénh
whan chi bat tinh, mé man ngay treée khi chét. Nguyén nhan chinh
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14 do t liét ho hip. Ty 1¢ tir vong do ngd doc ca ndc 1én t6i 60%
trong vongl-24 gid sau khi an phai c4 néc doc. Néu bénh nhan qua
duoc 24 gid thi huy vong ¢d thé citu song (D6 Tat Lai. 1991,
Ogura, 1971).

6. Cac nghién ciru sinh hoc phén tir vé cd néc

Cic nha nghién cdu di hoan thanh viéc xdc dinh trinh ty hé -
gen ngudi cling véi viéc hoan thanh ban thao trinh tu toan bd hé
gen c4 néc. Mac db hé gen cd née vé co ban chira cung cdc gen va
cdc trinh ty diéu khién gi6ng nhw he gen ngudi, nhung hé gen ca
néc mang cic gen va cac trinh ty diéu khién v6i khoang 365 triéu
baza so v6i 3 17 bazo trong hé gen clia ngudi. Diéu nay duge goi la
“Junk DNA”, céc gen tim ducc va cac trinh ty diéu khién trong h¢
gen ca néc c6 thé dé dang thuc hién chic nang hon rat nhi¢u so
véi cac gen, cdc trinh diéu Khién trong co thé ngudi. Cac thong
tin niy c6 thé sir dung dé nhan dién cac y&u t6 tuong dong trong
hé gen ngudi. Trinh ty phic thiao hé gen cd ndc la nhimg cong bo dau
tién vé hé gen dong vat.

6.1. Kich thudc hé gen ctia cd noc

Nam 1968, Hinegardner R. da xdc dinh ham luong ADN
trong t€ bao cha hon 300 loai ca khdc nhau va da nhan thdy rang
céc loai ¢4 néc Tetraodon ¢6 ham luong ADN trong méi t€ bao rit
thap, khoang 0,8 picogram. Luong ADN c6 thé tuong duong véi
380 Mb (mega bazo). Céc nghién ciu gan day clia Lamatsh va cs.
cho thay Tetraodon c6 ham lugng ADN khoang 0,7 picogram
tuong duong véi hé gen don boi 350 Mb. Céc két qua nghién ciu
nay cho thdy rang Tetraodon cé hé gen nho nhat trong 0 cac dong
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vat ¢6 xuong song, hé gen cha Tefraodon nhd hon hé gen cua
ngudi khoing 8 lan.

6.2. Kiéu nhan (Karyotype)

Hé gen clia Tetraodon duge cau tao bdi 21 cap nhiém sic thé.
Duya vao két qua do cap nhiém sic thé & giai doan metaphase,
ngudi ta da xac dinh duge kich thudc cla nhiém sac thé trong
khoang tir 3Mb dén 11Mb. Nhur vay cap nhiém sic thé 16n nhat ciia
Tetraodon van con nhé hon cap nhiém sic thé nhé nhat clia ngudi.

6.3. Kiéu lap lai trong trinh tw nucleotit ciia hé gen cé néc

Su lap lai trong trinh tur nucleotit clia Zetraodon dugc phan
tich chi tiét trén trinh ty Khoang 50Mb ctia ddu BAC. Hai trinh tux
ti€u vé tinh (satellite) di dugc xdc dinh, mot trinh tu Iap ¢4 kich
thudc 118bp da duge x4dc dinh trong viing trung tam (centromeres)
va mot tidu vé tinh (satelite) kich thuc 10bp dinh vi trong phia
cdnh ngan clia 10 cap nhiém sic thé nho. Sau day 1a cic kiéu lap |
lai khéc nhau trong hé gen cla Tetraodon.

Bdng tong hop cdc kiéu ldp trong trinh tu nucleotit ciia hé
gen Tetraodon '

TRNA (18S-5.85-28S va 55) 0.77 %
Tiéu hanh tinh (Microsatellites) 321 %
118 bp centromeric satellite 0.34 %
10 bp subtelocentric satellite 0.54%
Hanh tinh nho (Minisatellite) 0.41 %
(%fn’éiiﬁfb‘fg 311:1;2:?3;?“ e 0-90 %
Tdng cong 617 %
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7. Céc doc to sinh hoc bién

Mot s6 déc 18 manh trong cdc loai déng vat bién ding chi iy
c6 thé ké 16i nhu sau -

o
O OH ;
. QO OH +
1. Tetrodotoxin H = NH
| Rent g N 2
: HO H

2. Saxitoxin

3. Brevetoxin




4. Ciguatoxin

5. Maitotoxin
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6. Palytoxin

8. Nhifng két qua nghién citu vé c4 néc tai Viét nam

O Viét nam van dé nghién ciu doc 16, tach chiét va tinh che
TTX tir cac lodi cd née va nhiing dong vat bién da dwoc tien hanh
trong phong thi nghiém clia ching t6i tir nhimg nam 90 cta the ky
truGe duéi sy lanh dao cia GS.TSKH Lé Xuan Tg. Muc tiéu cia
cdc nghién ctu nay 12 khai thc nguén doc t6 TTX tir gan, ndi tang
cla céc loai ¢4 néc danh big duge tai cac viing bién Mién Trung
Viét nam dé sir dung trong y hoc.
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Chiing t6i da xay dung duoc quy trinh tich chiét doc 16 TTX
phil hgp va da xdc dinh dugc ham luong doc to trong cic loai cd
née khic nhau duge danh bat tai ving bién Mién Trung Viét nam.

Cic loai ca néc c6 him lugng doc 16 cao theo két qua nghién
cifu cuia chiing 161 (Lé quang Hudn va cs, 1993 ;1994 ; 1995 : L&
Xuan Td va cs, 1994) dé 13 cé ndc sélé xanb ( Tetraodon
sceleratus), ca noc thu (7. ocelatus), ¢a néc mi (T, stellatus). ca
néc vang (7. xanthopterus).

Csc loai ¢4 néc duge danh bat voi huong 1¢n vio mila Xuan va
mila ha, tic 1a tir thang 2 dén thang 8 hang nam tai cic tinh Mién
trung Viét nam, dac biét la ving bién tinh Khanh Hoa.

9. Phu luc minh hoa
Cac loai dong vat bién chita doc to tetrodotoxin

Red-eyed Xanthid i ’}Terrodnridée

Blue-ringed octopus Atelopid frogs
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& F .. P - ” -~ - -
Anh cia mét 56 lodi cd néc chita doc 1o tetrodotoxin

Arothron diadematus Sphoeroides spengleri
(Ruppell 1829) (Bloch 1785)

Arothron manilensis

Arothron mappa
(de Proce 1822) (Lesson 1831)
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Arothron meleagris A. nigropunctatus
(Lacepede 1798) (Bloch & Scneider)

A.steﬁarus Sphoeroides annulatus
(Bloch & Scneider 1801) (Jenyns 1842)

Fugﬁ rubripes Tetraodon nigroviridis
(Bloch & Scneider 1801);
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5 Y AW RN - . PR Mt
Tetraodon lineatus Tetraodon mbu
(Annie Komarisky) (Ian Smith)

Canthigaster jactator Chelonodon laticeps
(Vincent B. Hargreaves)

PSR A E o

Diodon holocanthus (Vincent B. Hargreaves)
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SINH HOC PHAN TU CITIA_PLA_SMID
PHAN GIAI CHAT POC HUU CO
VA DE KHANG I-ON KIM LOAI

TS Lé Thanh Hoa ™

1. Gidi thiéu vi khudn Pseudomonas putida va plasmid phan
giai chat §éc hiu ¢o

2. Céc phuong thitc phan giai chat déc hitu co ¢ cac plasmid
phan giai tham gia

3. Cdché phan t clia qua trinh phan gidi chat déc hitu co

4. Plasmid cla su dé khang i-on kim loai

B

Ciing nhur nhiéu loai vi sinh vat, vi khudn 13 mot loai vi sinh
don bao, trong d6 hé gen ctia ching chifa nhiéu gen chiu trich
nhiém téng hop nhiéu loai san phdm khdc nhau cho qud trinh
song, sinh trudng va phdt trién clia ching. Diéu hét siic dac biét la
c6 rit nhiéu gen cuc k¥ quan trong clia vi khuén lai khéng nim
trong hé gen clia chiing ma dinh vi trén nhitng vong ADN tach
biét, nim rii rac trong nguyén sinh chat cia vi khudn goi 1a cic
plasmid. Plasmid 12 mo6t phan tir ADN ¢6 cau tric kheép lai thanh
vong tron doc Iap, ¢ kha nang ton tai va nhan len mét cach doc
lap v6i hé gen cha t€ bio chd va tuong tdc hoat dong mot cach
vilng bén véi t&€ bao chi. Giita ching va hé gen t€ bao chu cb
nhitng sy trong tdc cong sinh chi phdi 1an nhau. Do vay plasmid

(*}Vién Cong nghé Sinh hoc.
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ctia loai vi khugn n2o chi thich ting v6i loai vi khudn d6 (xem sach :
“Sinh hoc phin t cia plasmid : bin chét vi tng dung’ cla L&
Thanh Hoa, 2002). Nhiéu dac tinh sinh hoc quan trong cla vi
khudn lai hoan toan do plasmid cong sinh trong vi khudn dam
nhiém.

1. Gié6i thiéu vi kKhudn Pseudomonas putida va plasmid
phan giai chit doc hiru co

R4t nhidu vi khudn trong nhém Pseudomonas c6 kha nang
t6n tai, sinh trudng, va phét trién trong moéi trudng ¢6 nhiéu hgp
chit hitu co ma phan 16n lai rét doc ddi véi céac loal vi khudn
nhém khic, bdi ching ¢6 kha ning phan giai cdc hop chét hitu co
doc thanh nhitmg co chét cin thiét cho chu trinh sdng cla chiing.
Nhimmg vi khudn nay cé vai tro cuc ky quan trong trong sur triét dé
hoa chu k¥ cacbon trong tu nhién va dong thoi 1a nhimg nhan 0
hét siic 1gi hai bio vé& moi trudng va tao diéu kién song cho loai
khac. ’

Hop chit hitu co doc bao gém nhiéu loai hinh din chat cla
cacbon hydro thom thai ra wr cdc x{ nghiép cong nghiép nhu
toluen, xylen, xalixylat, naphtalen, alkyl-benzen, octan, camphor,
axit micotinic, hodac dugc ding trong nong, lam nghiép bao gom
cic din chat clo nhu cic chit diét co; 2-4D (2.4-
dichlorophenoxylacetic axit), hodc p-chlorophenyl néu khong
duoge phin gidi s& gay 6 nhiém moi truong rt nang né, anh hudng
rat 1on dén siic khoé cia ngudi va dong vat.

Vai trd phan gidi hgp chat hitu co la cla phan 16n cac enzym
do hé gen cha vi khudn san xuét. Tuy nhién, hau hét cac enzym
duoc cdc gen c6 trong hé gen chia vi khudn t6ng hop chi phan giai
dugc nhitng hop chat hiru co thong thudng, khong hoac rat it doc.
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Nhitng hop chét hifu co doc, hoic ¢6 cdu triic phic tap lai do mdt
6 enzym phan giai, san phdm ctia mot s8 plasmid céng sinh trong
vi khudn san xuat.

Dién hinh nhat Ia vi khudn Pscudomonas putida va ho hang
clia loai vi khuéin nay trong gidng Pseudomonas. Loal vi khudn
nay song, ton tai va phat trien mot cach binh thuding trong moi
truomg chda hop chat hiu co doc v6i ham lugng 1at cao nhu
toluene, xylen, octan, camphor, naphtalene, xalixylic, va axit
nicotinic. Céc hop chdt nay véi mot ham luong rit nho ciing du
giét chét cdc vi khudn thong thuong.

Trong vi khuan Pseudomonas putida, c6 chita mot hay mot s0
plasmid c6 céc gen san xuat cdc enzym phan cat va chuyén déi céc
hop chat néi trén sang cac don chat v doc théng thudng khac nhu
acetaldehyde pyruvat, va acetat. Nhimg don chét hitu co nay ti€p
tuc tham gia vao chu trinh chuyén hod caa chinh vi khuan chu,
hodc lam cd chat hitu co cho cac loai vi khudn thong thuong khac,
m3 khong hé ¢6 tic dong gay hai nao. Nhiéu plasmid, cing ldc co
chita dén 10 gen san xudt 10 enzym hoat dong tham gia phén gial
va trao déi chat v6i cac hop chat noi trén.

Tén clia plasmid, thong thudng duoc dat theo chiic nang phéan
gidi cdc hop chat hitu co chinh cha chiing. vi du, plasmid TOL cha
toluen, SAL cha xalixylat, NAH cla naphtalen, CAM cua campho
v.v... Trong mdt s6 ching vi khudn, c6 thé chi tén tai duy nhat
mot plasmid nao do. v6i mot hay mot vai gen san xudt enzym
phan gidi, cling c6 thé 6n tai nhiéu plasmid c6 nhicu gen khic
nhau, phan gidi cdc hgp chat hitu co khéc nhau. Trong trudng hop
trudc, ngudi ta goi d6 12 vi khudn chia plasmid don loai, va trudng
hop sau 12 vi khudn chita plasmid da loai (Bang 1).
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Hinh 1: Céc plasmid vi khudn nhém Pseudomonas v san pham phan gidi cdc
hop chat hitu co doc : Plasmid TOL: SAL: NAH: ASL phan giai chat hiu co
doc thanh vé& déc qua trung gian catechol: plasmid OCT: CAM va NIC phan
giai céc hop chat wong g octan. camphor, va axit nicotinic thanh cdc san
phdm khong gay hai mét cdch truc tiép.
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Bang 1: Mot s6 plasmid phdn gidi hop chdt hitu co déc va dé
khdang i-on kim loat

K# higu Kich
Teén Vi khudn chu ching thude | D61 wrong phan
plasmid (kbp) huy
SAL Peevudomonas putida R1 60 salicylate
SAL Pseudomonas putida R} 72 salicylate
SAL Pseudomonas putida PpG2100 83 salicylate
NAH Prseudomonas putida PpG7 . 83 naphtalene
NIC Pseudomonas putida PpG25 ) ? nicotine-
nicotinate
TOL Pseudomonas putida mt-2 113 Jtoluene/xylene
pKF439 | Pseudomonas putida KF439 138 [|toluene/
salicylate
QCT Pseudomonas putida PpGo6 ? n-octane
CAM FPsevdomonas putida * PpGl 225  |camphor
XYL Pseudomonas putida Pxy 15 xylene
WWO Pseudomonas putida mt-2 176  jxylene/toluene
XYL-K | PFseudomonas putida P;(y 135 ixylenefioluene
pIP1 Variovorax paradoxus JMPL16 88+ 3 |2.4-D; dalapon
- (Alcaligenes paradoxus)
plP2 Ralstonia eutropha IMP363 227 £6 |2,4-D; thuy
ngan
pIP3 Ralstonia eutropha IMP364 91+3 |2.4-D:thuy
ngan
pIP4 Ralstonia eutropha IMP134 76 £ 2.5 2,4-D; thuy
ngan |

Ghi chu: 2.4D: 2,4-dichlorophenoxylacetic axit: kbp: kilobazo (1000 bazd).
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2. Céc phuong thic phan gidi chat doc hitu co c6 cde
plasmid phan giai tham gia '

Céc plasmid TOL, SAL, NAH, ASL chuyén cdc hop chit
mach vong halogen nhu toluen. xylen, xalixylat, naphtalen va
alkyl-benzen sulfonat thinh catechol va din chat, réi ti€p tyc phan
gi&i thanh don chat thudmg, vo doc 1a acetaldehyt va pyruvat. Ban
than hé gen cha chinh vi khuvan Pseudomonas putida cling c6 gen
san xuat enzym phén giai catechol, nhung ching chi hoat déng khi
can thiét, va phdi cdn c6 su ¢ mat cha mot ham luong Ién
catechol d€ cam Gng t8ng hop men catechol-1-2-oxygenaza dé
phan cat catechol & vi tri ortho-hydroxyl. Trong trudng hop néu vi
khuédn c¢6 chia plasmid TOL, thi plasmid nay s& nhin nhiém vu
phan gidi toluen va dén chat toluen thanh cac don chit vé ddc qua
trung gian catechol, ma khong cén dén su ¢6 mat san clia catechol
moi trudng dé cdm dng gen téng hop enzym nhu di trinh bay &
trén (Hinh 1). Vi tri phén cit catechol cia enzym do plasmid san
xudt 1a & vi tri meta. ]Eféng con dudng phan cat meta, luong
catechol cé bao nhiéu s& bj phén cat bay nhiéu, do vay khong con
di dén ham luong cén c6 dé kich ing hoat dong téng hop men ciia
hé gen vi khudn chi, tao diéu kién phan cit theo con dudng ortho
nhu vi khudn £, putida khi khong o6 plasmid ddm nhéan (Hinh 2).

Cac th€ heé vi khusn ti€p theo ciing nhém hoic ké ca vi khudn
khdc nh6ém, déu c6 thé sir dung co chat d4 phan cat, d€ thuc hién
chu ky song clia minh, do vay, su chuyén déi co chit trong thién
nhién dugc luan héi thue hién, khéng con su & nhiém meéi trudng
V61 cée hop chat hitu co doc.

Plasmid phan giai trong ty nhién théng thudng 1A nhimg
Plasmid ti€p hop va ¢6 phan tir luong rat 16n, bién dong tir 50x10°
dén 200x10° Chiing thugc loai plasmid khong twong hop nhém P
(imcompatible plasmid P), va chinh.méi mot thanh vién trong
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nhom ciing d6 ky tuong téc v&i nhau. Mitomycin-Cla moét loai téc
nhén diét trir rat hiru hiéu, béi vi chat nay ngédn can sy nhén lén
clia plasmid, va do vay plasmid s& bi lam sach khoi vi khudn sau
mot vai the hé phan chia clia € bao vi khudn duge nusi trong moéi
trudng ¢ mitomycin-C.

3. Co ché phan tir cia qua trinh phan giai chit doc hiru co

Mot dic tinh cd biét cha cac plasmid TOL, SAL, OCT, va
NIC 12 hé gen cta ching c¢6 khi ning tu phan cit thanh 2 hay
nhiéu vong plastid doc 1ap va c6 kha nang nhan 1én doc 1ap. Nhu
vay céc plasmid phan gidi tu nhién cé hé gen chita vimg mdm c6
nhiéu diém mam, dé quyét dinh st nhan lén trong cdc plasmid
“anh em”. Khi phan chia tir plasmid ti€p hgp me ban ddu, sé ¢6
thém 1 plasmid thugc loai ti€p hgp vd moét hay nhiéu plasmid
khong tiép hop. Do vy ké tir lic d6, ¢6 2 huéng hoat dong tiép
tuc, mot hudng theo con dudng cla plasmid ti€p hop nhu trudc.
Con huéng khac thudce loai plasmid khong ti€p hop. Cac plasmid
khong ti€p hgp cé nguon gdc tir plasmid TOL va SAL ¢é kha nang
nhap vao hé gen cua 1 loai plasmid niao dé khéng thuéc ho hang
than thudc (phan doan plasmid TOL c¢6 kha nang nhap gen cé
phan tir lugng 16n dén 40x10%). Plasmid TOL ciing c6 thé phan cit,
dé chi giit lai moét plasmid gon nhe hon, va loai bd nhitng phan
doan hé gen c6 phan tlr lugng dén 30x10°. Cho dén nay ngudi ta
dat cau hoi, bang co ché tu cét ra va nhap vio nhu thé nay, liéu ¢6
phai dé ]a phuong thic tr chon loc dé€ ¢ mot thé hé plasmid hoan
chinh trong ty nhién hay khéng ? Su phén cit ty "gdt bd" nhimg
phan khong cdn thiét dé tao ra plasmid méi nhu thé nay thudng
xay ra khi méi trudng ¢6 nhimg tin hiéu cdm (ng méi ddi véi
plasmid & th& hé dé. 47
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Hinh 2: Phén gidi toluene (TOL) cla vi Khudn Pseudomonas putida thong qua
vai trd cha plasmid bang con dudng meta vd ortho. Vi khuin P. putida chita
plasmid TOL c6 tén goi la pWWO c6 kha nang phan gidi TOL bang phan (ng
6xy hod nhém CH, cla toluene thanh rugu, aldehyr va axit do cdc enzym riéng
biét 12 xylene mono-oxygenaza (san phdm cta gen xyIAM), benzyl-alcohol
defgydmgen&za (gen xylB). va benzylaldehyt dehydrogenaza (gen xy/C}). San
phdm benzoate lic nay duoc chuyén tiép dé phan giai thong qua con dudng
meta cé sy tham gia clia cdc san pham cdc gen xyIX'YZL, xylE. x¥iFKIQ, qua
trung’gian catechol dé tao nén axit tricarboxylic (TCA) tham gia chu trinh
chuyén hod chat hitu co (chy, trinh Krebs). Trong trugmg hop khong tham gia
con dudng phan gidi mefa, benzoate dugc phin gidi bang con dudng ortho do
cdc enzym 1a sin phim cilia cdc gen ctia hé gen vi khudn 12 benABCD. catA
{catechol 1,2-dioxygenaza). catBCD va catFJ dé tao nén axit tricarboxylic
(TCA).

Vé co ch€ phan tir, xin gidi thiéu qud trinh phan giai toluene
c6 sir tham gia clia plasmid va san phdm clia hé gen ciia vi khuén
chii (Hinh 2). Qu4 trinh phan gidi toluene (TOL) ciha vi khuén
Pseudomanas putida thong qua vai trd ciia plasmid dugc thic hién
bing con dudng meta va ortho. Vi khudn P. putida chita plasmid
TOL ¢6 tén goi 12 pWWO (Bang 1) ¢6 kha nang phan gii toluene
bang phan ting 6xy hod nhém CH, cia toluene thanh ruou, aldehyt
va axit do cdc enzym riéng biét 1d xylene mono-oxygenaza (san
phdm ctia gen xy/AM), benzyl-alcohol dehydrogenaza (gen xylB),
va benzylaldehyt dehydrogenaza (gen xyIC). San phdm benzoate
lic nay dugc chuyén tiép dé phan giai thong qua con dudng meta
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cé su tham gia cla cic san phim céc gen xy/XYZL, xylIE,
xyIFKIQ, qua trung gian catechol dé tao nén axit tricarboxylic
(TCA) tham gia chu trinh chuyén ho4 chat hitu co (trong chu trinh
Krebs ndi chung cha t& bao) dé tiép tuc bi€n thanh cdcbonic va
nudc. Trong truong hop khong tham gia con dudng phan gidi mera,
benzoate dugc phan gidi bang con dudng ortho do cic enzym la
san phdm cla cic gen cla hé gen vi khuan chil 1a benABCD, catA
(catechol 1,2-dioxygenaza), catBCD va catFJ dé tao nén axit
tricarboxylic (TCA) (Hinh 2) va cédc san pham vo déc.

Mot vai plasmid phan giai nhu TOL va NAH c6 hoat phé
thich tng 1€ bao chd kh4 rong va do vay chiing c¢6 kha nang tiép
hop v6i ca vi khudn E. coli va chuyén giao hé gen sang vi khuén E.
coli. Vi khudn E. coli sau khi 1i€p nhan plasmid TOL tr& thanh
chiing vi khudn E. coff c6 khd nang phan gidi toluen va dan chat
toluen (goi 1a E. col{TOL")). Ching c6 khi nang sir dung toluen
va xylen nhu 12 nguén cacbon dé thuc hién chu k¥ s6ng, tuy mirc
d6 sinh trudng phét trién cta vi khudn E. co/{TOL*) cham hon
nhiéu so v6i vi khudn Pseudomonas(TOL"). Nguyén do 1a cdc gen
hoat dong tham gia qua trinh phéan giai toluen va xylen, c¢é mirc dé
san Xuadt enzym phan gidi kém hon rit nhiéu so vdi vi khudn
Pseudomonas, vi trong t& bao vi khudn E. coli khong c6 diéu kién
161 wu cho plasmid phan gidi nhu trong t€ bdo vi khudn chl
Pseudomonas.

4. Plasmid cia su dé khang i-on kim loai

Nhiéu loai plasmid ¢6 trong hé vi khuidn dudng rudt ¢ kha
nang hinh thanh s dé khdng déi véi cac ion kim loai nhu arsen,
bac, coban, dong, niken, thily ngan va tellurium. Cdc loai plasmid
clia vi khuan Sraphylococcus lai c6 su dé khang d6i véi arsen,
bismut, cadmium, ddng, chi, thiy ngan va k&m. Ho hang plasmid
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clia vi khuan Pseudomonas c6 kha nang dé khéng crom, thity ngan
vatellurium (Bang 1 va Hinh 2).

Nhu vay, plasmid dé khang thiy ngan I3 tuong d&i phd bién.
C6 khodng 25% plasmid khédng thuéc tiép hop c6 trong hé vi
khudn dudng rudt va 75% plasmid clia Pseudomonas acruginosa
dé khéng véi ion thity ngan: Nhiéu plasmid ciia 2. aeruginosa phan
1&p tir bénh nhan ¢ xu hudng chita gen khang ion thily ngan hon
la gen khang thudc.

Co ché dé khdng ion thity ngan 13 plasmid san xuit men
reductaza, men nay khir ion thiy ngan (Hg™) rdt doc thanh thiy
ngén v6 tinh (Hg"). Loai nay khong tan trong nuéc va rit dé bay
hot nhanh chéng. Néu vi khuan khiang thiy ngan duge nuéi cay
trong moi trudng 16ng c6 i-on thiy ngan, thi ching ¢6 thé chuyén
doi thuy ngan hod tan thanh thuy ngan vo tinh, va luong thity ngan
ndy ¢d thé thu nhan duge sau khi ching bay hoi va ngung tu.

Plasmid khang thiy ngan con hoat dong theo co ché can tr&
sur hap thu i-on thity ngan. Cic gen san xuit enzym reductaza va &
hgp gen san xudt cdc thanh phan trong hé théng chuyén van qua
mang, chiu su kich ting cha ion thily ngén. Su dé khdng thiy ngan
1a do céc gen ¢4 trén tiéu phan chuyén vi 750/ chiu trach nhiém.
Co ché hoat dong dé khdng céc ion kim loai khéc clia plasmid con
biét rét it.

Cédc chung vi khudn & nhimg ving md ¢ kim loai nang,
thudng c6 chita plasmid dé khang, phan giai cdc i-on kim loai gitip
chiing ton tai. Dan cu sdng trén ving dat khoing san, thong
thuong trong hé vi khuan dudng mét, ciing ¢é plasmid khing ion
kim loai. Loai vi khudn chita plasmid khdng kim loai biét dén
nhiéu nhat 13 Pseudomonas aeruginosa.
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Ciing tuong tu, gia sic sit dung thic an giu vi luong, vi du
nhu dong, hodc chin tha ving dat giau kim loai nang, ciing 6 he
vi khudn chia plasmid khéng ion kim loai.

* e

%

Hién nay, bing cic con dudng k¥ thuat gen va tii t6 hop gen,
rat nhi€u ching vi khuan thuoc giéng Pseudomonas (dic biét 1a P
putida) va ho hang da dugc chuyén nap vao chdng nhimg plasmid
da gen (chia phi€u gen san xudt enzym phan gidi cac hop chat
khac nhau) hay chifa nhiéu plasmid trong cling mét vi khudn. Bing
con dudng cong nghé sinh hoc chon lgc, rdt nhiéu ching vi khudn
tii té hop mang plasmid phan gidi d duoc san xuat va sir dung cé
hiéu qua trong cong cudc loai trir hop chit hitu co doc va kim loai
nang — céc loai chat thai nguy hi€ém ngay nay clia nén kinh t€ cong
nghiép & moi nude trén thé gidi. Sy phan dau vi méi trudng trong
sach, khéng doc hai chi ¢6 thé dat duge qua viée tan dung va tang
cuong hiéu qua sir dung cdc loai plasmid phan gidi da gi6i thiéu &
trén.
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VAITRO CUA CONG NGHE SINH HOC
TRONG CONG TAC CHON TAO GIONG NGO

TS Bai Manh Cuong ™

Phan gidi thiéu : Cdng nghé sinh hoc (ing dung chi thi phan td
trong nghién clu tao gidng
Phan thir nhat : Chi thi phan tir (ng dung trong chon tao gidng
ngo '
1. M& d4au
2. (mg dung chi thi phan t{ trong chon tao gidng ngd
2.1. C4c chi thi chiu han
2.2. Chi thi phan 1 trong du doan wy thé lai
2.3. M6t s6 (mg dung khac cda chi thi phan tir
3. Thao luan

Phan gisi thiéu:
CONG NGHE SINH HOC UNG DUNG CHI THI PHAN TU
TRONG NGHIEN CUU TAO GIONG

Vao nhiing thap nién cusi cling cha th€ ky 20, v6i sir phat
trién manh mé ctia cong nghé thong tin, co khi ché tao, hoa chit,
vat licu mdi da hé tro, thic ddy cong nghé sinh hoc (CNSH) phit
trién manh mé, nhanh chéng tré thanh moét trong nhitmg miii nhon
phat trién kinh t& clla cdc nude phdt trién. Hi¢n nay CNSH duoc
xem nhu 1a huéng khoa hoc cong nghe dugc wu tién dau tu phat
rién ¢ hau hét cic nude trén the 2idi. Theo s& lieu clia hiép hoi
sinh hoc th€ gidi (1999) thi gid trj san pham ctia CNSH dat vi
khodng 280 ty USD trong d6 gid tri san phim trong linh vuc giong

(*)Vién nghién ctru Ngo.
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ciy trong dat khodng 100 ty USD, dy dodn dén nam 2010 s& dat
khodng 1000 1y USD.

Qua nhimg s6 liéu trén mot 14n nita ching ta thdy dugc tam
quan trong cia CNSH déi véi su phat trién nong nghiép, trong dé
bao gém linh vuc giong cy trdng. Trong linh vyc gidng cay trong
thi ng6 1a mét trong nhitng cdy quan trong chi sau lia mi va lda
nude, do vay, cdy ngd da nhanh chéng trd thanh déi tugng nghién
ciu, dng dung cha CNSH. Trén thé gidi, nhiing thanh tyu CNSH
vé ciy ngo tap trung vao cdc linh vue saw:

Céng nghé chuyén gen: Mac dii vin dé nay cé nhiéu y ki€n
khdc nhau, xong thuc t€ cho thdy trong tdng s6 dién tich trdng cay
chuyén gen (2001) 14 52.6 triéu ha, thi dién tich trong cac giong
ngo dugc chuyén gen 1a 8 triéu ha, ding thit 2 sau dau tuong 18
triéu ha, du dodn dén nam 2005 thi dién tich trong giong ngd duoc
chuyén gen tang lén 15 — 18 triéu ha. Céc giéng ngo duge chuyén
gen tap trung chil yéu vao cdc gen khang thude diét co, con tring,
vi khudn, bénh. Gid tri san phdm cay chuyén gen néi chung dat
khoang 25 ty USD viao nam 2010.

Ut diém clia cong nghé nay 12 trong mot thdi gian ngén ¢
thé tao ra dugc mot s6 tinh trang chdt lugng mong mudn ma
phuong phap truyén thong khong lam duge, tuy nhién chiing ta
c4n nhén thic mat trdi cha cong nghé nay.

Sir dung chi thi phan tir trong danh gia da dang di truyén phan
nhém wu the lai, chon loc sém mot s6 tinh trang chat lugng mong
mudn.

Véi két qua nghién citu CNSH vé cay ngo trén thé gidi da
chimg minh ring CNSH ¢4 vai trd 16n trong cudc cach mang tao
pi6ng ngd lai & the ky 21, trg gidp cho cdc nha chon giong danh
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gid chinh xdc nguén nguyén liéu, rit ngan t6i da thoi gian tao
giéng, tiét kiém kinh phi nghién citu, déng thdi mo ra nhing
hudng phat trién méi trong nghién cifu chon tao giéng ngo nang
suat cao.

- Nho c6 chi thi phan tir ma cdc nha chon gidng xdc lap mot
céch nhanh chéng pha he cta 1ap doan nguyén liéu, dua trén két
qud d6 c6 thé phan nhém uu the lai va dy dodn dugc nhimg t8 hop
¢6 wu the lai v& nang sudt, ¢6 thé néi nhd phuong phdp nay ma
giam dugc ddng ké thoi gian va chi phi nghién ciftu, déng thovi ddnh
gid mot cich tuong ddi chinh xdc nguén nguyen liéu tham gia vio
qua trinh tao gidng lai. Phuong phdp nay hién nay dang duoc dp
dung phd bién & cdc nudc phat trién.

- Xéc dinh h¢ thong chi thi phan ti lién quan dén mot s6
tinh trang chong chiu (chiu han, bénh...), 1ap ban d6 gen cta mét
s6 tinh trang s6 lugng, dd hé trg cho cdc nha chon gidng chon loc
s6m mot s6 tinh trang mong muén ma khong bi anh hudng bai yéu
t6 méi trudng. Nang cao hiéu qua chon loc, tao ra hudng nghién
ctiu mdi, d6 1a chon loc tinh trang theo chi thi phan tir.

Nuoi cdy té bao: Cong nghé nuoi cay t& bio duoc dp dung
rong rdi trong chon tao gidng ngod 1a cong nghé tao ddng thuan tir
nuoi ciy bao phan. Cong nghé ndy phdt trién manh & My, Trung
Qudc, Thuy S§, An D9..., cdc nude & khu vy Dong Nam A ciing
bat dau nghién citu nhu Thdi Lan, Vit Nam, Philippine...

Mot trong nhilng uu viét cha cong nghé nay i trong mot thoi
gian ngan tao ra dugc nhiing thé dong hop tir ( don boi kép), gidm
dugc 172 thoi gian tao dong thudn so véi phuong phép tao dong
truyén théng. Pay 1a mot trong nhitng cong nghé ¢6 nhiéu trién
vong & thé ky 21.
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Chiing 01 s€ timg budc trinh bay vd§i ban doc mot s3 thanh
tuu, ting dung CNSH vé cay ngd trén the gidi cﬁng nhu trong nudc
thudc céc Iinh vuc trén. .

Phan thir nhat :
CHI THI PHAN TU UNG DUNG
TRONG CHON TAO GIONG NGO
1. Mé& dau

Nhu chiing ta d3 bi€1 moi sinh vat séng t6n tai trén trai dat
phat trién qua cdc thé he 1a nhd ¢d vat chat di truyén ma co s& 1a
céc phan tit ADN (axit deoxyribonucleic). Tap hop cdc phan ti
ADN tao nén hé gen dic trung cho mdi loai sinh vat goi Id
genotype. Gen dudi tdc dong cla moi trudng hinh thanh nén
phenotype. Nhimg dac trung don 1¢ ciia phenotype goi la tinh trang
hay chi thi hinh thai.

Sy lién quan giita tinh trang va gen lan ddu tién duge G.
Mendel phit hién nam 1865 khi tién hanh céc thi nghiém lai dau
Hoa Lan. C)rlg dd dua ra khdi niém gen dé chi vat chat di truyén va
dong thoi chi ra rang nhiing tinh trang trén Ia do gen qui dinh, 14n
dau tién xac dinh duogc mai quan hé giita tinh trang véi gen, véi su
kham pha nay da dat nén mong cho di truyén chon giong dua trén
co sd gen thong qua cdc tinh trang hinh thdi (chi thi hinh théi).

Ké tir nam 1953 v6i su phat minh cia James Watson va
Francis Crick tim ra cdu tric phan tdt ADN mdé ra ky nguyén méi
cho di truyén chon gidng dua trén cdc chi thi phan tir.

Chi thi phan tr bao gém:

Chi thi sinh hod (biochemical marker), chi thi nay dugc phét
hié¢n nh¢ phuong phdp izozyme dua trén nguvén 1y gen qui dinh
sinh t6ng hop protein va protein 12 san phim cia gen nhu vay néu
phat hién ddnh diu duge cac phan tr protein s& xdc dinh duoe gen.
Song phuong phap nay con han ché nhu thudtng xuyén bi anh
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hudng bdi mét truding, mot san pham protein ¢6 thé do nh1eu gen

tham gia téng hop va protein 1a sén phdm trung gian gilta gen va
chi thi hinh thai.

Chi thi di truyén (genetic marker): chi thi dugc phét hién
thong qua phuong phdp ddnh dau céc doan olygonucleotit, c6 thé
chia ra 1am 3 nhém phuong phép:,

* Nhém 1 : phdt hi¢n cac chi thi di truyén dya t=in nguyén
ly lat ADN, dai dién cho phuong phap nay 1a phuong phip RFLP.

¢ Nhém 2 : phat hién cdc chi thi di truyén dua trén nguyén
1y nhan ban gen. Phuong phdp RAPD, SSR, DAFs, AFLP, SCAR....

* Nh6m 3: phat hién cdc chi thi di truyén dua trén nguyén
1y xac dinh trinh tu xdp x&p cia cdc nucleotit.

Hién nay phuong phap nay dang duge dp dung rong rii trong
linh vuc chon tao gidng ngo.

Nhu viy v6i su phdt trién cla sinh hoc phan tr da dem lai
nhiing thanh wu to 16n cho di truyén chon giéng, chang ta da tién
tir chon gidng dua trén chi thi hinh thdi dén chon gidng dua trén
chi thi phéan tir. phuong phap ndy hda hen sy tién bo vuot bac
trong cdi tién nang sudt cay trong, vat nuoi.

2. Ung dung chi thi phan tir trong chon tao giong ngé
2.1.  Cdc chi thi chiu han

Chon rac gidng ngod chju han nhim ddp dng ngay cang tot
hon ddi véi sy bign doi clia moi truong 13 mot trong nhitng hudng
dugc cdc nha fao giong wu tién. Sinh hoc phan tir da giltp cdc nha
tao giong xdc dinh dugc mat so chi thi phan 1l dac trung cho tinh
chiu han, trén co sé dé xdc dinh chinh xdc ngudn nguyén liéu chiu
han déng thoi tang hiéu quéa qud trinh chon loc hop tir. Sau day ia
mot 86 chi thi chiu han (Bang 1 va bang 2).
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Béng 1: Mot s6'chi thi phdn ti chiu han

biac diém| Diéu | Phuong | Nhifm | Chi thi Nhém | Ngubn
kién phip | sicthé | phantlr | lien két
Tung b RFLP 1 UmC119 159 Pl
phan* | nude 3 UmC50 46 Pl
4 Bnl5.7] 38 Pl
-6 Csu60 86 P1
9 Bnl14.28 125 P2
10 Csul5b 6 P1
Han RFLP 1 UmC53hb 83 Pl
toan UmC!19 145 Pl
phin 2 Bnl6.29¢ 131 P2
4 Bnl5.71b 59 Pl
5 UmC84b 7 P2
6 Csub0 - 86 P1
9 Csu25b 100 P2
Han RFLP 1 UmC53b 83 Pl
mét UmC119 145 Pl
phédn , 2 UmC53a 17 P2
UmC150b 163 P2
4 Bnl5.71b 60 Pl
5 UmCl147a 9 P2
8 UmC89 103 P2
9 CsulQ%b 103 P2
Khoidng | Du RFLP 1 Csu20 201 Pl
cdch tung| nudc 2 BnlX6.29¢ 138 P2
phin tung 6 Csu60 90 P2
rau 10 Csu86 61 P2
Han RFLP | Csuz0 203 P1
todn pA Bnl6.29¢ 134 P2
phén 5 UmC68 147 Pl
6 Csullta 76 P2
8 UmCi20A 76 P2
10 UmC182 101 P2
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Han | RELP 1 [ UmCI74b| 206 Pl
mot 2 Bnl6.29¢ 130 P2
phin 5 UmC68 147 Pl

6 Csull6e 79 P2
8 UmC120a 75 P2
10 Npi223b 43 P2
¥Taf ticu tham khdo: LM Ribaut et al 1996
Pac | Piéu | Phuong | Nhiém | Chithi Nhém | Ngudn
diém | kién phip | sicthé | phantir | lién két
Chiéu |Duinu6c| RFLP 3 m47 | 2.4(13.3)| F,,
dai 6 m98 (11.9)
bip** 8 m126
Han RFLP 1 mlé 1.4(3.5)
toan 2 m28 (8.h
phan 5 m86 | 4.3 (5.0)
6 m98 (10.1)
7 m105 (4.9)
8 ml26 5.0(4.2)
Khoi |[Ponusc| RFLP 3 ma4 2.6(3.3)
luong 4 mb63 2.4(6.2)
bap 5 m78 | 2.4(5.7)
8 ml26 8.3(5.2)
Han RFLP 2 m24 2.6(5.2)
10an .28 1.3(6.1)
phan 4 mb66 3.8¢(7
8 mldl 1 3.8(5.2)
Khai |PDunude| RFLP 3 m47 3.6(7.5)
luong 5 m8i 3.6(5.5)
hat/bap m&3 7.5(5.1)
m86 | 1.3(1.3)
Han RFLP 2 m28 | 2.3(6.6)
toan 4 mob6é 5.8(10.5
phin m78 5.8(6.3)
9 ml40 5.8 (9.0)
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Dac | Diu | Phuong | Nhiém | Chithj 1 Nhém | Ngudn
diém | kién phip | sic thé lién két
S6 [Dtnudc| RFLP 2 m28 | 4.3(5.4)
“}:‘-":fg 4 mé66 | 1.2(11.1)
a .
bép 5 m86 | 1.2(8.3)
6 ml0l | 6.0(8.1)
Han | RFLP 2 28 43(5.4)
toan 4 66 | 1.2(11.1)
phédn
5 86 12 (8.3}
9 140 | 6.0(8.1)
** Nguon C Frova et al 1998
Ning |[Pinuse] RFLP i UmC133] 168 P2
sudt 2 Csul33 86 Pl
hap**% 8 UmC30a | 134 2
10 Npi223b 48 P2
Han i UmC119| 154 P2
to?{n Bnl6.29b | 229 Pl
phén 4 UmCl123 14 P2
7 [Bnll507b] 74 Pl
10 | Npi223b 59 P2
Han mot { UmC53b 82 Pl
phan 4 UmCl04a| 114 Pl
6 Csuillb 57 Pl
10 UmC64 60 P2
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Bang 2 : Mot s6'chi thi vé ham lugng ABA ¢ ld ngo trong diéu
kién han (***%)

Piéu | Phuong | Nhiém | Chithi |Nhém két Ngudn
kién | phdp | sdc thé lién
han (CM.%)
Piéu | RFLP | UmCl1 86-12 22.9% 53,54
kién 2 Csul33 22-30 - 321
han Csul(09a | 78-96 22.7

4 UmC193d| 4-8 12.8

6 |UmC38a| 82-108 124
UmCl32a| 94-118  16.7
7 Asg8 12 23.4
UmCl16a| 44-70 17.0
9  |Bnll4.28a| 72-96 19.2
10 | Csu86 | 48-72 14.9
Csud8 | 150-162  19.5

4% Nouon: R.Tuberosa et al 1998

2.2. Chi thij phan tir trong dy doin uu thé lai

Mot trong nhimg néi dung nghién ctu cia chuong trinh tao
giong ngd lai 13 du dodn wu thé lai clia cdc dong tr phdi. Phuong
phdp danh gid va du dodn uu thé lai truyén théng cac dong nr phéi
thutng dua trén mot s§ ddc diém hinh théai, dang noi nhii, su cach
biét dia ly, thong tin pha hé, danh gid qua lai (Hallauer va cong su
1988). Hién nay, nh& sy phat trién cha cdc phuong phép sinh hoc
hién dai nhu iozyme (Goodman va Stubar 1983, Price va cong su
1986), phuong phap RFLP (Restriction Fragment Length
Polmorphism) (Burr va cfng tic 1993), Godshalk va cong tic
1990, Berker va cong tic 1995...), phuong phip RAPD (Ramdom
Amplified Polymorphism) (Welh va Mc. Clelland 1990, William
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1990...) da trg gitip mot cach dic luc cho céc phuong phap ddnh
gid uu th€ lai truyén théng. So véi céc phuong phap dy dodn wu the
lai truyén thong céc phuong phap trén ¢6 nhidu wu diém:

- Rdt ngan thoi gian danh gié.

- Danh gid chinh xdc khodng cich di truyén va nhém wu the lai.

- C6 thé dy dodn duoc cap lai wu t.

D¢ gbp phdn nhanh chéng ing dung cdc phuong phip du
dodn wu thé lai trén trong viéc danh gid wu the lai cia mot s6
nguén nguyén lieu tai Viét Nam, chéng to6i xin tran trong gici
thi¢u mot s& cong trinh nghién ciiu cha mot s6 tic gia dé tham
khao (Bang3).

Bang 3 : Tom tdt mot s6 cong trink nghién citu du dodn wu thé
lai

Nam Téc gia Phuong Not dung
N.ctiu phdp
1989 |Lee. Met al RFLP |Xic dinh m6i lién két giita RFLPs
vGl mot s tinh trang nong hoc cia
mét 56 dong tu phdi va con lai.

1991 |L.W.Dudlay et/ RFLP [Xdc dinh khoang cach di truyén,
al phan nhém wu thé lai trong chuong
irinh tac gidng ngo.

1991 |A.EMelchinge| RFLP |Da dang di truyén vé mdi quan hé

retal gira cic dong tr phoi cha USA

duge thé hién bdi RFLP.
1992 |Monica RFLP (Xic dinh khoang cdch di truyén va
M.Menmer phan nhém wu thé lai clia nguén

ngé da va ring ngua & chau Au,
1991 (J.S.C.Smith va| RFLP |Phan nhém uwu thé lai tdp doin
0.S.Smith nguyén liéu DK va mot sé ngudn
nguyén liéu khic cia My. Xdc dinh
pha hé va chudn dodn cap lai uu tu.
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1997

L.L.B.Lanza et
al

RAPD

Jdu dodn cap lai don wu ti cha cdc

Xdac dinh khoang cdch di truyén va

dong ty phdi duge tac ra tr nguén
BR 106 va BR105.

1998

P.Ajmone
Marsan

AFLP,
RFLP

Xdc dinh khoang cdch di truyén,
moi twong quan gitta khoang cich
di truyen v6i sy hinh thanh cap lai
wu td clia mot s& ngudn nguyeén Jiéu
thug¢c 2 nhém Lancaster va lowa
stiff stalksynthetic.

1998

A E.Melchinge
I

AFLP,
RFLP

Xdc dinh khodng cdch di truyén cia
mot 54 cap bd me va du dodn uu the
lai ctia cdc dong F3, kiém tra théng
qua lai thir mot s6 dong ngo dd va
rang ngua nhiét dai.

1998

LPejjc et al

Phan tich so sdnh k&t qua x4c dinh
khoang céch di truyén, phan nhém
uu th€ lai ca 3 phuong phap dinh
gid vu theé lai RAPD, SSR, AFLP
trén  nén nguyén lieu nhém

Lancaster va Jowa.

2.3. Mot s6 itng dung khéc ca chi thi phan tir

Trong nhimg phén trude ching t6i da trinh bay ng dung chi
thi phan tir trong vigc ddnh gi4 ngudn nguyén liéu chiu han, chdn
dodn uu the' lai, ngoai ra céc chi thi phan ti con duge dp dung 1ong
rdi trong viéc xay dung ban dé lién ket gen, xdc dinh qua trinh tai
t6 hop cla céc alen, mic do bién déng di truyén cia cac thé he,
nang cao chi s6 chon loc d6i véi mot s6 tinh trang s6 luong {Bang

4).
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Bang 4 : Mt 56 cong trinh ing dung cua chi thi phdn ti

‘Nam | Técgia | Phuong |
nghién phap Noi dung

cifu

1989 {Eric RFLP  Xay dung ban dé di truyén Mendel
S.Lander d6i v6i mot s¢ tinh trang 56 luong.

1996 |Hasham RFLP -X&y dung ban dé di truyén tinh trang
A S.agram s0 luong cho tinh chéng han & ngs.
aetal

1997 B.Y.Linet | RAPD Xic dinh 4 RAPD chi thi trén nhiém
al sac thé B.

1996 |V.H.Beau RAPD, |[So sinh bin dé RAPD va RFLP chi
mont et al RFLP  |thi & quan thé F,.

1990 |Russell Chi thi |Hiéu qua chon loc mot s6 dic diém
Lande et al] phan o _|s6 luong dua trén chi thi phan tir.

1992 |Charles W.| RFLP, |[Sirdung chi thi phan tir trong viéc nhan
Stuber et al] izozym  |biét céc yeu 16 dj truyen déng gép vio

uu the lai cla cdc dong 1u phoi.

1993 |M.Heunet| RAPD [Hé s6 di truyén cia RAPD G F),
al '

1994 {L.D.Strom | Chithi |So sanh chon loc truyén thong véi
berg et al phan tir chon loc chi thi phan tir & thé he

F,.S,. dot vai 2 quén thé (FRMo 17 x
BSn) va FRB 73.

1995 |Rita Hogan| RFLP [Xay dtrng co s phﬁn loai nguyén liéu
—~ Mumm va xdc dinh gid tri cila phuong phap
va RFLP trong phan loai nguyén liéu
J.W.Dudley ngo

1996 |C.Gourmet| RAPD |Nhan bi&t cic chi thi RAPD rén
vi A Lane nhiém sdc thé B & ngo.

RayBurmn

1997 J.S.C SSD va  |So sdnh su di truyén cna SSRs voi
Smithetal! RFLP |RFLPs trong chon loc pha hé.

1997 |R.Bernado | RFLP |[Xic dinh sy déng g6p RFLPs clia bg
et al me d&i véi con lai F, va trong lai tich

lu§.
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3. Thaoe luan

Trén day [a mot s6 thong tin vé fing dung chi thi phan tir trong
chon tao giéng ngé. mic dit chua day di song c6 thé khing dinh :

1. C6 the sir dung mot s chi thi phan tir trong viéc danh gid,
chon 1(_)6Il’l_IC ti€p nguodn nguyén li¢u chiu han, hoac gi4n ti&p qua
chi thi kha nang téng hop, tich 1§ ham lugng axit abscisic (ABA)
& 14 ngd thong qua phuong phip RELP.

2. Co6 thé sir dung mot s6 phuong phiap RELP, RAPD, SSR...
trong viéc dénh gia uu the lai, x4y dung ban dé di truyén. chon loc
sOm cdp lai 16t vk mot $6 tinh trang chéng chiu khdc.

3. Tuy nhi¢n viéc tng dung c4c phuong phép nay trong chon
tao gidng ngd néi riéng va gidng cdy trdng vat nuodi ndi chung
ciing con mot s6 han ché can nghién citu khic phuc:

- Hau het cdc tinh trang kinh ¢ quan trong déu do da gen
quy dinth. ’

- Sy bi€u hién wu thé tai phu thuéc vao méi trudmg.

Hién nay phuong phdp chon loc dya trén chi thi phan tir ¢6 vai
trd h6 tro cho phuong phép chon loc truyén théng, 1am sng tb hon
mot s§ nguyen 1y di truyén, méi quan hé gen - tinh trang, thic ddy
va nang cao t6i da chi s& chon loc déi véi mot s6 tinh trang s6
luong gép phan nang cao hiéu qua phuong phép chon loc truyén
thong.
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NGHIEN CUU VA UNG DUNG MAM BENH
VISINH VAT TRONG PHONG TRU/
SAU HAI CAY TRONG

Téng Kim Thudn
1. Cac mam bénh vi sirh vat diét con tring
2. Vi khudn diét con tring
3. N&m diét cén tring
3.1. Déc tinh phan loai mot 6 ioai ndm diét con tring
3.2. Ung dung ndm gay dich bénh tu nhién trén canh déng
3.3. Ung dung ndm chéng lai con tring gat
3.5. Ung dung ndm chéng [ai s&u hai rau trong nha kinh
3.6. Ung dung ndm chéng lai sau hai & hé théng ring va
trén canh déng mé
4. San xust cac cha pham vi sinh vat diét con triing
5. Ung dung cong nghé gien vao viéc nang cao chit lugng cac
chling vi sinh vat diét con tring

6. Tinh hinh nghién ctu' m&m bénh vi sinh véat diét cén tring &
Viét Nam

1. Cac mam bénh vi sinh vat diét con tritng

Hang nam, con tring gay tén that rat 16n cho mia mang va
cay rimg. Vi vay viéc ddu tranh véi con tring gay hai bdo vé cay
¢di, mia mang 12 mot viec hét siic quan trong dé nang cao ning
suat cay tréng. Pau tranh sinh hoc la s& dung cic co thé song nhu
la c4c tac nhan kiém sodt con tring. Hudng sir dung vi sinh vat dé

(*) Vién Cong nghé Sinh hoc.
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phong trr sau hai bao vé ciy trdng dic biét phat trién sau nam
1945. O céc nuée trén the giGh, rat nhiéu loai thudc trir sau vi sinh
da dugce san xudt véi qui mé 1én va duge sir dung rong rii trong
cong tac phong trir sau hai cho hang triéu hecta cay uong.

Mam bénh con tring bao gém nhitmg vi sinh vat cé kha nang
gay bénh, lam yéu, gay chét cén tring. Cic mam bénh nay thudc
cdc nhém sinh vat khdc nhau nhu virus, vi khuan, nam soi,
nguyén sinh dong vat vi tuyén tring. Lich sir nghién ctru mam
bénh con tring bat ddu tr nim 1835, khi & thanh phd Lodi,
Agostino Bassi quan sat thdy mét loai bénh do ndm tring gay ra &
con tam. Nam 1870 Pasteur phan lap duoc bao tr ndm gay bénh
tim gai va cliu nghé nuéi tam cta Phdp héi dy khoi nguy co diét
vong. Metchnikov nam 1879 st dung ndm Metarhizium anisopliae
dé kiém sodt sau hai. De Herelle quan sét thay hang loat chau chau
chét bdi vi khuan Anisoplia acridiorum. Céc théng tin vé céc vi
sinh vat gay bénh con trifig phan 14p tir sdu hai duge rat nhiéu tic
gia trong va ngodi nudc dé cap dén [1,2,3,4,5,6,7,8,9,10,11]. Danh
sdch cac giong vi sinh vat quan trong dugc coi 1a mam bénh diét
cOn trung dugce liét ké sau day:

Vi khudn: Bacillus thuringiensis, B. subtilis, B. cereus.
B. polillae, Pscudomonas aeruginosa, Serratfa marcescens va
Streptococcus faecalrs.

Nam méc : FEntomophaga, Entomophthora, Aschersonia,
Verticillium, Normurea, Hirsutella, Metarhizium anisopliae,
Beauveria bassiana va Paecilomycss farinosus.

Virus: Nhiéu loai virus dd dugc sir dung dé diét trir sau hai.
Ching thudmg thudc vé 3 loai: virus da dién nhan (Nuclear
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polyhedrosis NPV), virus thé hat (Granujosis virus GV) va virus
da dién dang 1€ bao chal (Granulosis virus G Viva Pox virus.

Visinh vat gay bénh & diéu kién thudn loi s& gay bénh va jam
thay doi vé 1ap tinh va ciu tric co thé clia cén trung. Ching sinh ra
mot 56 triéu ching chung nhu mat cam gidc ngon miéng. ngimg
an, ia chay, t¢ liét timg phan. non mita, roj loan chiic nang, 1o do,
cham chap, té liét toan bo va chét. Dai véi con tritng bi ndm tan
cong c6 nhiing triéu ching dac trung nhu sau: toan bd bé mat con
tring dugc bao boc bdi hé soi v bao tir kho, lic diu hé $oi mau
tring, sau d6 trd thanh xanh hoac nau, hodc 4nh vang, wy timg
loai ndm gay bénh. Thi du: mau tring bot dic trumg cho nam B.
bassiana, mau xanh ld cay xam dac trung cho ndm M. amisoplize,
mau vang dic trung cho nam faecilomyees. Con tring bi vi khudn
tan cong thi c6 nhimg dic tinh sau: nglng an, yéu, mit phuong
hudng, hap hoi vi chét. Virus ciing gdy mot s6 thay ddi trong cg
thé con tring nhu v triing bi hidm bénh chuyén thanh mau tring,
nhot nhat va mém nhiin. Su hiéu bigt vé cdc trieu chdng thay déi
hinh thdi do vi sinh vat gay nén cho phép chiing ta nhan bi¢t so b
nhing cén tring bi bénh dé dé dang phan lap cic mam bénh.
Mu6n phan 1ap cdc vi sinh vat diét con tring trude hét can thu thap
cac mau sau bi vi sinh vat k§ sinh. Néu sau chél hang loat va cé
tinh chét Idy lan nhur mot dich bénh thi ¢6 nhidu kha nang la chét
do vi sinh vét. Can cht ¥ phan 1ap vi sinh vat tir ¢6n tring mdéi chét
hoac t6t nhat 1a dang mac bénh ma chua chét. Lam nhur vy s€ han
ch€ duoc viée 1an 1on vé6i cdc vi sinh vat hoat sinh.

2. Vikhuin diét con tring
D¢ phan loai vi khudn gay bénh con triing, ngudi ta cit con

tring nhiém bénh thanh nhimg 14t nhé, dat trong dta Petri ¢6 moi
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truong dinh dudng hodc nghién ching trong c6i s, réj phan lap
theo phuong phip pha loang t6i han. Say 2-3 ngly, quan sit cic
khudn lac va tach ching sang éng thach nghiéng dua trén dac
diém mau séc, kich thude, hinh déng. Dé ki€m tra lat xem ching
¢6 ding 13 loai vi khusn g4y bénh khéng, phdi Iam tiey ban,
nhuém don, nhuém Gram, nhudm bao tir va tinh thé ddc (6 roi tién
hanh cic thi nghiém sinh 1§ sinh hod, c4c tip huyét thanh khdc
nhau. Loai vi khudn diét con tring duoc nghién céu nhidu I3 3
thuringiensis. Phé tac dung diét con tring cla B thuringiensis
ngay cang dugc md rong. Nam 1901, ngudi ta méi phdt hién B
thuringiensis c6 phé tic dung diét con tring thugc bo canh vdy
(Lepidoptera), sau dé vao cusi the ky 20 phét hién chiing ¢6 kha
nang diét cdc loai con trung khic: nam 1977- 2 cinh {Diptera),
nam 1983- canh cing (Coleoptera), ndm 1988 diét giun tron ky
sinh dong vat, thue vat va diét ve, vét, va digt kien. Trong loai B
thurigiensrs, ngudi ta chia ra rat nhiéu thu (variety) khic nhau. Su
phan chia nay cin cit chi Yéu vao cdc dac diém khac nhau vé kha
nang hinh thanh enzyme, cau tric tigh thé, khé ning gay bénh cho
cac loai con tring va dac tinh huyét thanh hoc. Can cir vio khang
nguyén tién mao, ngudi ta chia lodi B thurigiensis ra lam 12 tip
huyét thanh hoc khac nhay.

Hién nay, trén the gidi di phat hién duge dudi 50 loai vai 70
thi B. thurigiensis theo phan loai tip huyét thanh. Trop g ngan hang
gien the gidi hién nay c6 140 gien trong 22 ho tinh thé doc Cry va
9 gien trong 2 ho Cyt da duge cong b6, B thuringiensis dugc gap
nhiéu trong dat, trong sau chét, trong i4 cay. Chiing ¢6 4 dang tinh
thé : hinh thap, hinh tron, hinh vuong va khong xac dinh. Tuy
thude vao timg chiing ma chiing chita céc dang tinh thé khic nhay.
Mot 56 ching sinh ra 2-3 tinh the ¢6 hinh dang khéc nhau, mot s3
khéc chi c6 mot tinh thé duy nhat.

113



Cac loai vi khuén gay bénh cén tring thuong gap dugc mé ta
dudi day:

B. thurigiensis. Gram duong, hi€u khi, chuyén dong, hinh
que, hinh thanh bao tit chita doc 16 gay doc cho con tring. Hinh
déng khuan lac to, khéng nhin, mau tring. Ching c6 thé moc trén
mdi trudng nhan tao va nudc-thit.

B. aeruginosa: Gram duong, hinh que, chuyén dong, hicu khi
va ky khi khong bat budc. Khudn lac ¢6 mau xanh luc hoac xanh
- duong.

B. popiliae: Gram duong, ky khi, hinh que. Khong moc trén
mot trudng thach dinh dudng va nude luoc thit.

3. Nam diét con trung

Ngay sau khi thu thap dugc con tring bi nhiém bénh ném, cat
nh6 chiing thanh timg lat réi dit trén méi truong thach Czapek
hodc thach khoai tay dé cho he soi phét trién va hinh thanh bio ti.
Tach céc chung ndm thuan khiét sang 6ng thach nghiéng réi tién
hanh phén loai. Phan loai dua trén cdc dac diém hinh théi sgi nim,
kiéu phat sinh bao tif, co quan phét sinh bao tlr, hinh dang mau sic
khudn lac, cling nhu mot 56 tinh chét sinh Iy sinh hod khac.

3.1. Ddc tinh phdn loai va co ché ldy nhiém ciia ndm diét
con trung

_ Trong cdc loai nim gay bénh con trung, ngudi ta thudng chii
¥ dén céc loai duge mo ta dudi day:

N. rileyr 1a loai nam gy bénh nghiém trong cho mot s6 sau
hai va rép dau twong. Vat chi bi nhiém ndm lic dau duge bao phi
mot 16p soi trang, sau d6 chuyén thinh mdu xanh 14 cay nhat.
Nhiét do nuoi cdy t5i wu 13 25°C. Khudn lac sau 7 ngay nudi cdy
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trén moi trudmg Czapek ¢6 kich thuée nho, dudng kinh tiy 1,0-1,5
c¢m bdm chat vao mat thach. Bao tir kho, sdp x€p thanh chudi hoac
don I€. Dau cudng sinh bao tir khong c6 bong. Cudng $inh bio tir
xap xép long 1éo trong dém nim hodc don 18. Bao tir dinh duge sip
X€p mot cich khdc nhav tréh thé binh thanh chud; phan ly. Thé
binh ¢6 ¢6 rat ngan. Cudng sinh bao tir mang nhiéu nhanh va vong'
thé binh chit

N. viridulus: Tuong ty nhu M, anisopliae vé hinh thai va mau
sac bao tir. Bao thuong dai, hinh elip t6i hinh tru, 1 t& bio xanh
nhat. Khudn lac mau xanh i4 cay nhat, mat min. Sau 7 ngay nuoét
cay trén moi trudng Czapek c6 kich thudc 0,6-1,0cm. Sinh trudng
to1 uu & 28°C

M. anisopliae: Bao tir trong chudi dai kho, cudng sinh bao tir
khéng c6 bong. Thé binh sap X€p mot cdch khdc nhau. Cudng bao
tir dan chat vao nhau trong dém ni&m hinh g6i. Bao tir trong cot
théng dimg. Khudn lac ¢6 mau bot xanh. Sqi hé nam trén bé mat
con tring ¢6 mau tring dén mau héng. Bao tir hinh tru, mau xanh
luc. Ky sinh trén nhiéy loai ¢6n tring.

B. bassiana: He sgi nim trdng hoac mau nhat, mit khuén lac
¢6 dang bot trang. Gia bao tir tran khong phan nhénh, thudng
hop lai thanh cum & goc tao thanh bao tir trin theo kidy hop truc.
Bao tl cum & g, trong suét, khong vich ngan, hinh tring hoic
hink elip don déc trén céc mau nhd & phin ngon cia gig bio 1ir
trdn. Phan ngon phat trién thanh hinh zich zac rat dac g, Ky
sinh trén tam va mot s6 con trung,

Verticillium lecaniy K¢ sinh trén rép dau. Vat chi bi nhiém
ndm dugc bao phii bai mot 16p soi trang dén tring x4m. Khuin lac
trén moi trudng Czapek sau 7 ngay nudi cdy cé kich thudce 2,0-2,5
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cm. Mat khudn lac kho, 16ng min nhung, mau tim x4m. Thé binh
dai, ménh, khong bong, moc so le hodc d6i Ximg trén cudng sinh
bao tir, dam nhanh vong hoac thing ding. Bao tir rieng r&, mot té
bao, dugc sinh ra trén thé binh, thudng hinh thanh ddu nhdy dang
giot. Bao tif hinh elip dén tru ngén, d6i khi hinh trimg. Nhiét do
sinth truéng 6i vu 13 28 C.

FPacecilomyces javanicus : Bao tit kho, tao chudi dai. Cuéng
sinh blo tif khéng bong, mang 1 bé thé binh, sap xép long iéo
trong dém ndm hodc don [€. Thé binh hinh chai, ¢6 cd dai, phan
nhanh khic thumg hodc thing ding. Bao tir xap sép theo chudi
dai, hinh tring, mau xanh nhat. Nhiet 6 t6i wru 13 28°C. K¢ sinh
trén bo xit, rép dau.

Aschersonia taitensis: Bao tir sinh ra trén thé binh & dang giot,
khong phan chia, c6 dang hinh thoi. Cudng sinh bao tir sdp xép
trong dém nam hinh bén cdu. Bao tir trdn khéng miu, nhiéu vach
ngang. Ky sinh trén cén 'trl‘mg.

Cho dén nay ngudi ta da phat hién ra xdp xi 700 loai thuoc 90
giong la ndm diét con trung. Nhitng loai nam so1 nay c6 nhiéu uu
diém trong viéc san xuat sinh khéi 16n, pham vi vat chi rong,
tiém nang gay dich bénh tu nhién cao, nhiét do, do dm sinh trudng
t6i uu va chinh vi vy c6 tiém nang 16n cho viéc phaét trién thanh
nhiing tic nhan ki€m sost con tring. Tuy nhién, chi ¢6 mét s6 loai
ndm trong s6 700 lodi ndi trén ¢ thé phat trién thanh yéu 16 kiém
sodt sinh hoc nhu Entomophaga, Entomophthora, Aschersonia,
Verticillium, Normurea, Hirsutella, Metarhizium, Beauveria va
Faecilomyces. Nhimg con tring thude d6i tuong kiém soat ciia
nam 12 mudi (Culicidae), 1€p (Aphidae), bo chét (Delphacidae), bo
tri (7hysanoptera), bo 14 (Cecadellidae), bo canh cing
(Coleoptera), rudi trang (Alevrodidae), con tring bd cdnh vdy
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(Lepidoprera). Khong giong nhu céc loai vi sinh vit gay bénh cho
con tring ma can phai an vao trong bung 16i méi gay bénh nhu
virus, vi khuin, nguyén sinh dong vat, ndm gay bénh thuong théng
qua Idp vo kitin clia vat chii. Vi vy, ndm c6 kha nang lay nhiém
hdu khap tat ca cdc nhém sau bénh chinh, bao gom rat nhiéu loai
con tring phd bién va gay hai nghiém trong trong bod con tring
canh déu Homoptera. Chinh kiéu lay nhiém théng qua 16p vo kitin
nay gidp ndm ky sinh & ca giai doan khong sit dung dinh dudng
nhu nhong, tring cta nhiéu loai cén tring? Ngoai ra, nam con la
nhimg mam bénh chon loc dsi véi phdn 16n bo cinh ciing
Coleoptera. '

Ngoai trir mét s trudmg hop, thi nhimg mim bénh 1a vi
khuan, virus, va nguyén sinh déng vat khong lay nhiém d6i véi
nhiing c6n tring canh cing. D€ tao bao tir, ndy mim va dé Xuyén
qua I6p v6 kitin, cdc ndm gay bénh con tring doi hdi mot do Am |
nhi¢t do nhat dinh. Chinh diéu nay han ché viéc dng dung chiing
nhu cic tic nhan ki€m so4t sinh hoc, dac biét & cic hé théng cay
trong trén cdnh déng mé. Didu nay con la mot diéu khé khin,
nhung edc kién thiic vé hé théng mam bénh vét chi khdc nhau da
m& rong. Chién luge méi déi véi viéc (ng dung va dva nam bénh
vilo cdc quin thé sau bénh va cho viéc thao téc cdc dich bénh tu
nhién cuc bd da xay ra, cdc chu ky dich bénh dugc nay sinh. Cdc
dic tinh sinh hoc, sinh thai hoc va tap tinh hoc ctia cdc loai sau hai
va cdc diéu kién vi khi hau lién quan da duge cdc nha bénh 1y hoc
con trung va cdc nha vi sinh hoc nghién ciu k§. Nhiing 56 gang
mdi day trong nghién citu m& rong ng dung ciing nhdn manh tim
quan trong vé viéc lua chon va phét trién nhiing ching c¢é tiém
nang gay dich 16i da, ki€m'tra cdc yéu t6 nhu kha nang tao bao tir
trén vat chu da chét, kha nang lan truyén, t6c do xam nhép va sy
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phét trién in Vivo, nhiét do va do 4m 16 wu va tinh én dinh trong
mai trudng. Nhiing loai cong viéc ndy dén dan thay thé€ cho cic
thir nghiém tuyén chon nhanh dya trén cic tieu chudn don 18 nhur
hi¢u ing gay bénh (LC,).

3.2. Ung dung ndm df?’ gay dich bénh tu nhién trén cinh
dong

Nghién citu mo ta cdc hé théng mam bénh- vat chil di duoc
cong b6 trong nhimg nam gin day. Nguoi ta dac biet chi y dén
nhém nam Entomophthora vi khi nang lay lan ciia ching. Su phan
b3 cua mam bénh ndm Ervpia, Conidiobulus v Entomophthora
dét véi rép gay hai ngii cée trong moéi lién quan d6i véi céc yéu t§
nhu théi gian gieo tréng, mat do vat chii va nhiét 49, ham luong do
am da duoc nghién ciu.

Gay dich bénh tu nhién cho quén thé sau hai thudc bo canh
phin Lepidoptera trén d4u ruong la doi tugng cita nhiéu nghién
cliu. Vao dau vu trén canh déng dau tuong bénh nam phdt trién véi
mat d9 cao trén vat chi. Tir nhitng § dich nay ¢6 thé san xugt dich
nudi c&y ma ¢é thé lay lan nhanh trén c4nh déng. Dich bénh nr
nhién trén sau hai do nhém ndm Dewvterom yces gy ra ciing 1a doi
tugng nghién ctiu trong nhitmg nam gin day. Nguoi ta da lap mo
hinh dich bénh ndm B. bassiana trén sau hai ngii céc chau Au. Cic
y€u t6 anh hutdng, giai doan au tring va dich bao t ndm duoc x4c
dinh trong qua trinh phit trién dich bénh. Tinh dn dinh tu nhién
trén moi trudng cdnh déng 1a yéu 16 quan trong trong viéc lan
truyén dich bénh qua mila déng va sy nhan Ién cha céc mdm bénh
con tring. Davust va Pereia da thong bdo vé su song sét dai ngay
chia bio th ndm B bassiana trén xéc bo canh ciing & cénh déng dau
diia trong diéu kién dugc bao vée khoi dnh sang mat troi va mua
8i6. Cic kién thiic vé benh con tring, dich bénh véi su gitp d& cha
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hé théng phan tich m6 hinh mé phéng da lam tang nhanh Kién
thtrc cha chiing ta vé vai tro coa nam gay bénh trong viéc diéu hoa
quan thé con triing wy nhién trong céc hé sinh thdi cay nong nghiép
khéc nhau. Nhimg kién thitc nay dua dén viéc kiém soét c6 higu
luc con tring thong qua viéc thao tic hé théng vat chi- mam bénh.
Bio tir trdn clia cdc ndm gay bénh rdt dé san xust v6i s6 lugng 16n
trén cac co chét ran khic nhau nhu gao hoac rom ra, hon nita cdc
bao tir nay dé thu hoach va 6n dinh trong thoi gian dai dudi diéu
kién bdo quan binh thudng. Ban chét d& v& cla bao tr da kich
thich cdc nha khoa hoc nghién citu tiém nang mg dung cic xic
chét hodc ¢on tring tuoi nghién nat, hodc ndm trén 14 thuc vét noi
ma su hinh thanh bao tir ¢6 thé xuat hién dudi cac diéu kién thich
hgp clia moi trudng.

Gin day, cac nha ndm hoc & Trung tam kiém sodt con tring
USDA di quan sét thdy rang khudn lac ndm diét con tring thudc
gidng Enthomophthora c6 khd nang s6ng sét qua vai chu trinh
hydrrat hoa tao bao tir (qua dém dm) va khir nudc/ngh (giai doan
kho, ban ngay). Dua trén nhitng quan st d6, Mc Cabe va Sobe da
hoan thién mot hé thdng mdi dé san xuat cic hé soi nim song kho
ma ¢6 thé bao quan & th lanh trong mot thoi gian dai. Hé sgi ndm
dugc san xudt trong moi trudng duge thong khi, thu bang loc va
x4y kho véi chat bao vé. Sau khi nghién soi ndm thanh nhiing hat
¢6 kich thudc nho, vat lieu duge phun 1én 14 cay, ching tic dung
v6i nuée tu do tao nén su hinh thanh bao tir sau 5 ngay dém. Mac
ddu viéc san xudt bio tif ndm dugc thyc hién & qui mé ldn va sy
bao quan mam bénh di duge thuong mai hod, nhung khong phai
cho 4t ci céc loai n&m. Viéc san xudt vi bdo quan s6 lugng 16n
cdc bao tir ndm bénh tir cic chi nhw: Nomurea, Hisutella va
Culianomyces con gip nhiéu khé khan. Vi vay, viéc san xudt hé
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SQ1 ndm c6 thé mang lai nhidy loi ich trong mot s he théng kiém
S04t ¢on tring. Qu4 trinh san Xudt sgi ndm kho dugc ing dung
thanh cong dsi véi vai loaj nam Hyphomyces bao g0m Bauveria,
Metarhizum, Paecilom yees, Culicinomyces va Hirsutella, Sur
chudn bi hé soi nim kho nay sinh ra nhitng vadn dé can quan tam
nhut: tao cong thite mai (bao gém viéc gin nhing hat Ién vao 14
cdy), viéc bao vé chiing trach khoi cdc y€u t5 chong d6i clia méi
trudng. Nghién ctu bao nang soi nam Hyphomycetes trong alginat
Natri v6i cdc chat bao vé d¢ tranh khéi tia UV vi hinh thanh cic
¢ong thitc d€ bao quan hodc nang cao higu luc clia bao tir tran nam
Hyphomycetes 1a VI€C rat can thigt. N guoi ta da x4c dinh chat pha
lodng khé hitu ich trong viéc hinh thanh bio tir nam Metarhizium,
Tinh doc hai cta cac bao tr dugc hinh thanh véi dan xuat ddu
thom I6n hon cic bao tr khong duge tron véi dau thom. Chat
bentonit duge dé nghi sir dung nhu 13 chat bao ngoai nam
Beauveria dé bao ve chiing khoi su phan giai sinh hoc clia cic vi
sinh vat dat.

3.3. Ung dung ndm chong lai con tring dat

N&m Metarhizium vy Beauveria duge ing dung chéng lai sau
hai trong d4t va hai ré cay. He sinh thdi dat 13 moi trudng ¢6 do 4m
cao va nhiét do trung hoa dugc bao v& khoi sy chicu Xa clia mat
troi duge coi nhu tiém nang cho sir ting dung phong trir bang vi
sinh vat. Nhiéu loai dt chda cic chdt khdng ném duge sinh ra b
hé vi sinh vat ty nhién, hé déng vat dat, dich tiét tir rd thuc vat v
cac chat hitu ¢6, v6 co ¢ nguén géc khac nhau. Cic bao tir mang
nhay ctia nam Reauveria bi phan huy béi cc vi sinh vét déi khang
va nguyén sinh dong vat trong vong 3 tudn, con sy song sét cla
bao tir trdn c6 thé 1au hon v phu thuée vao tinh chdng chiu clia
céc chiing ndm. Bao tir trén clla ndm Metarhizium song s6t hon 21

120



thang trong dat, trong khi bao tlr cta nhiing ching khdc chi song
duge qua ¢ 6 thang. Phuong phép ing dung dich nudi cdy nam
trong nhiéu loai dat khdc nhau da duge nghién céu. Hi¢u ing nam
Beauveria chéng lai con tring dit d6i véi 4 loai dat véi ti 1é sét—
cét khac nhau bi han ché trén mat d4t khi dét khong béo hoa nudc.
Diéu nay dugc coi nhu nguyén mhan that bai cla viéc su dung
Beauveria chong lai 4u tring bo da Melofontha & chau au. Pé khic
phuc khé khan nay, ngudi ta da dua cac bao tr vio dat & cac do
sau mong mudn dé diét sau hai ré cam chanh.

3.4. St dung ndm chéng lai séu hai rau trong nha kinh

Cay tréng trong nha kinh moc & céc diéu kién do am va nhiét
d6 duoc ki€m sodt va dugc bdo vé tranh khoéi sy chi€u xa cua mat
trdi nén rit thich hop cho viéc ting dung dich ném gay bénh chong
lai sau hai. Cic ching Verricillium va Aschersonia dugc nghién
" cifu va hoan thién dé phong, trir buém dém va cic loai rép & nha
kinh. Céc cong thic thwong mai cla thuSc diét sau tir ching niam
V. lecanii da kiém soét dugc cdc lodi sau hai nay. Géan day, nguoi
ta di imng dung cong nghé sinh hoc dé nang cao hiéu luc cha 2
lodi ndm c6 ¥ nghia quan trong trong hé thong quin 1y sau hai
t8ng hop nay. K&t qua nghién ciu cla mot s6 tdc gid chimg minh
rang, khi nang cao nhiét do va do 4m irong nha kinh bang phuong
phdp nhan tao ¢6 thé nang cao hiéu qua diét sau cta 2 loai ndm
nay. Ngoai 2 loai ndm néi trén, ndm Beauveria va Paccilomyces
ciing duoc st dung dé phong trir sau hai trong nha kinh.

3.5. Ung dung ndm chong lai sau hai & hé thong ring va
trén canh dong mo

Phong trir sau hai trong rimg VA trén cdnh déng md 1a mot su
théch thiic 16n d6i véi viéc tng dung ndm gay bénh con tring, bdi
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vi cdn ¢6 nhiéu van dé khd khan nhu: khéng thé dy bdo duge céc
diéu kién do 4m , nhiét do va tia bitc xa mat trdi. Tuy nhién, viéc
tuyén chon duge nhimg ching ndm t6t, viéc hoan thién cdc ché
phim diét sau ciing nhu cic chién luoc tng dung téng hop chat
ch€ hon véi sinh thai hoc va sinh hoc sau bénh da dem lai nhiing
thanh cong nhat dinh trong linh vuc nay. Tai Brazil nim M.
anisopliae dugc tng dung trén 100.000 ha dé chOng lai rép mia.
Mac dau viéc sir dung thudc trlr sau hod hoc ciing dem lai hiéu qua
<ao do6i vdi loai rép hai mia nay, nhung nim M. anisopiiae thich
hop hon vi ching khong anh hudng dén cac lodi ky sinh ¢é ich
trén séu duc mia.

Nam B. bassiana dugc sit dung réng rii & Trung Quéc dé
chdng lai sau duc than ngé Ostrinia furmacalis va sau rém thong
Dendrrolimus punctatus trén mot dién tich 16n. K&t qua cho thay,
viéc phun bao tlt nAm B, hassiana vao than ngd non nang cao ti lé
tlt vong clia au tring 6i 80% va nang sudt ngd ting hon 14% so
vdi d6i chung. Tiém nang ndm B bassiana chéng lai bo cinh ciing
hai khoai tdy dugc dédnh gid qua mot loat nghién ciu & M. Két
qua cho thdy viéc phun bao tif ndm trén 14 dé diét sau ciing mang
lai hi¢éu qua nhu la phun thudc trir sau hod hoc. Viéc img dung
ndm diét con triing nhur thudc trix sau vi sinh hodc gay dich bénh tyu
nhién d€ ki€m sodt con trung hai lta nuéc mang lai két qua rat kha
quan. Cdc nghién ciru gdn day tdp trung vao viéc tuyén chon cic
ching ndm ¢6 kha ning gay dich hai [6n hon va hoan thién cdc
cong thifc va chién luge ting dung d€ san xudt cdc ché phim lay
nhiém ban ddu. Ngudi ta da tng dung chiing ndm Erynia radicans
cla Izrael vao tic nam 1979 d€ tmg dung nim chong lai bénh dom
¢o linh ling do quan thé rép vimg gy ra. Nghién citu ching £

122



radicans nhuy mét mam bénh cha bo con tring nhiéu chin nhu 13
mot bang hiing hén vé viéc lay nhiém ném & qui mé nho ciing ¢6
thé gay neén dich bénh lan rong trong mia mua d6i véi khoaj tay,
déuy, co linh lang. Sy 14y nhiém cla quén thé ndm Nymphal trong
khu vyc trong khoai tay tang tir 3% dén 93% trong 12 ngay. Két
qua tuong ty dugc quan st thay & New York vao nam 1986 sau
viéc phun s6 lugng nhé s¢i ndm E. radicans kho & cac vuon trong
¢6 linh lang.

4. San xuat cic ché pham vi sinh vat diét con tring

Phan 16n cic mdm bénh cén tring déu c6 thé san xudt trén
qui mo6 coéng nghiép 1én. Trén thi trudng c6 rat nhiéu loai thuéc vi
sinh diét con tring dudi cdc tén goi thuong pham khac nhau. Cic
san pham duogc liét ke & Bang 1. Cic thudc vi sinh diét con tring
¢4 cdc céng thic hinh thagh khdc nhau. Ching ¢6 thé duoc st
dung cho mdi nhu cdu va theo méi tinh huéng. Thi du: chéng lai
sau hai bd canh vdy, ngudi ta c6 thé sit dung dich huyén phi 16ng,
nuéc dam dac hodc bot 4m. DE kiém sodt quan thé sau duc than
mia, ch€ pham dang hat dugc sit dung c6 hiéu qua. Bot 4m c6 thé
1a su lya chon t6t cho sau hai vudn rau. Tén cac cong thitc thude vi
sinh, tén mim bénh vi tén thudc thuong mai dugc trinh bay ¢
Bang 2.

Khong gidng cédc chat di¢t sau hod hoc, tinh khang thudc trir
sdu vi sinh cha cén tring khong thudng xuat hién bdi vi thude diét
s&u vi sinh 1a cdc san phdam sinh hoc. Tuy nhién cing da ¢é mot s6
thong tin v tinh khdng thudc vi sinh cla con triing (Bang 3).
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Bangl: Cdc sdn phdm thuong mai ciia mém bénh con tring

S4n phim
Vi khudn
Agritol
Bactobacterium
Bacilase
Bactospeine
Baktucal
Bakthane
Bathurin
Bloasp
Biolep
Biospore
Biotrol
Dendrobacillin
Dipel
Parasporeine
Plantiab
Sporeine
Thuricide
Doom
Japademic
Milky spore

Virus

Gypchek

Lecont virus
Neocheck-S
SAN-404

TM Biocontrol
Vinon
VPN-80
VPN-82
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Mam bénh

B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
B. thuringiensis
Brthuringiensis
B. thuringiensis
B. thuringiensis
B. popillac

B. popillae

B. popiliae

Virus da dién nhan

Virus
Virus NPV
nt

nt

nt

nt

nt

Vat chit

Lepidoptera
nt
nt
nt
nt
nt
nt
nt
nt
nt
ot
nt
nt
nt
nt
nt
nt

Popilia japonica

nt
nt

Buom ngai dém

Sau théng
Sau thong
Sau do
Budm dém
Buém dém
Virus
Sau khoang



Ndm

Boverin B. bassiana
Collego Colletrotrichum
Devine Phytophthora
Mycolal V. lecanii
Mycar Hirsutella
Vetalec V. lecanii

Leptinotarsa
Aeschynomena
Morreniaodorata
Aphids
Phyllocopierate
Aphids

Bang 2: Céc cong thitc thudc diét sau sinh hoc

Céng thirc San pham
Dich nudc Dipel2

Dich nhi hoa Dipel 4L, 8L
Dich dam dac Foray cobit
Dang hat Dipel 10G

Bot 4m Baldirhos

St dung ngay Doom

Dich huyén phit Agrovir

Mam bénh
Bt var kurstaki
Bt vartenebrrionss

Br iraclesnis
B. poptilae

Bang 3: Tinh khdng thuéc ciia cén tring doéi véi ché phdm vi

sinh
Sdu hai Mam bénh Tinh khing thudc
Flodia Btk Khang thuse
- Culex sp B.t isrealensis nt

Heliothis virescens Brk nt

Plutelia xylostelia Bk nt

Preris brassicae GV nt

Lymentria dispar NPV nt



5. Ung dung cong nghé gien vao viée nang cao chit lugng
cac ching vi sinh vat diét sau

Virus 14 loai diét sau hai tiém nang. Chiing dac trung cho vat
chii va ¢ mot s6 tinh chit uu viet dé cé thé rd thanh cong cu 6t
nhét cho viéc kiém soat con tring. Tuy nhién cdn ¢6 mot han ché
chli yéu khi st dung virus viio viéc chéng con triimg 12 thoi gian
pha Lag qud dai gilia thoi gian Ung dung va su chan an cla con
trung. Mot bién phép dé khac phuc diém han ché& nay 1a dung k¥
thuat phan tir ¢€ gan 1 gien vio ba gien clia vi rus AcNPV ma hod
enzyme hoc mon JHE dé€ it ngan thdi gian chén an cha cén tring.
Mot cach tiép can khac déi véi AcNPV i loai bo gien Egt ma hod
enzyme ecdysteroid UDP- glycosyl transferase. Sy biéu hién gien
egt ngan chan viéc 16t xdc va gay nén viec dinh dudng kéo dai &
¢6n tring. Khi loai bd gien d6 virus trd nén tiém nang hon. Mot
kha nang nita 12 gin gicn doc t8 Bt vio virus AcNPV. Viéc nay
lam tang gid tri LC,, clia chiing.

Chit luong clia cac mam bénh ndm co thé duge nang cao
bing k¥ thuat dung hop t€ bao tran. Mot thi dy 1a thé dot bién tu
dudng cla B.bassiana, B. brongniatrii va B, amorpha duge Xt ly
véi enzyme xymolase hoic novoenzyme dé dat dugc su dung hop.

Chat luong cha Bthuringiensis duge nang cao bang mot so
phuong phdp. & Nhat Ban mot thit B.thuringiensis dugc cai bién
gien di tro nén hiéu qua hon chdng lai sdu tam nhung khong doc
hai d6i véi con tam.

Cic phuong phéap cong nghé gien duge tng dung trong viéc
san xuat cay thuc vat chuyén gien. Cic gien mé hod protein tinh
thé doc (8 ctia B. thuringiensis dugc gin vao thuc vat dé thuc vat
c6 thé tu san xudt cic doc t6. Cic gien tinh thé doc to,
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glucoprotein d dugc phan 1ap va nghién ctru timg phén. Gien nay
duoc tich va dua vao thuc vat thong qua hé théng trung gian Ti
plasmid cha vi khudn Agrobacterrium. Cling bang phuong phap
ndy, cAy thudc 14 chuyén gien co thé gay chét téi 75-100% sau
Manduca sexta va ciing gy nén sy chdn an va nang cao ti lé 1
vong cua sau Heliothis zea, H. virescens va Spodoplera cxigua. Rat
nhiéu cay thuc vat khac ciing dang duoc chuyén gien nhu ¢a chua,
bong, rau cai, lua, khoai tay, tdo va lac. '

6. Tinh hinh nghién citu mam bénh vi sinh vat diét con
trung ¢ Viét Nam

Viéc nghién cte mam bénh vi sinh vat & Viét nam dugc bat
ddu tir nhimg nam 1970. Vién Cong nghé Sinh hoc, Vién bao v¢
Thuc vat, Vién Sinh hoc Nhiét d6i Thanh phd Ho Chi Minh cing
nhu céc Tram du bdo sau hai cha Bo Lam nghiép la céc co quan
nghién citu vé mam bénh con triung & Viet Nam. Céc thanh tyu dat
dugc trong nhimg nam gan day chii y&u trong viéc phan lap, dinh
tén, nghién ctu sinh 1§ sinh hod cac ching vi sinh vat, thir kha
nang diét sau ciia ching trong phong thi nghiém, 4p dung k¥ thuat
gien vao viéc tuyén chon nhanh cac chiing Bt ¢6 higu lyc di¢t sau
cao v phd rong, hoan thién cdc phuong phap san xuat sinh khoi
ién, tmg dung chiing chong lai sau hai bong, rau va cdc cay tréng
khdc trong nha kinh va & mot s6 viing thi nghiém lua chon.

Viéc phan lap, tuyén chon va hoan thién cic mém bénh vi
sinh vat diét con trang rat can thiét cho viec phét trién thude ter
sau vi sih. Khi hau nhiét déi gid mba va hé théng cay trong nong
nghiép & Viét Nam cung ¢dp mot ngudn vi sinh vat phong phi cho
viéc phat hién phitng mém bénh nim méi cé tinh gay benh cao va
phd vat chu rong.
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Mic di da c6 s6 lugng 16n céc ching B.thuringiensis duge
phan 14p vA rat nhiéu nhém gien mi hod tinh thé protein doc t6
duge tich dong va xdc dinh dic tinh, sy ddnh gid cdc chung
B.thuringiensis méi duoc phan lap van dugce coi trong. Nhi€u loai
sau hai man cam cao v§i B.thuringiensis numg phin 16n khong
mén cam. Chinh vi vay tiép tuc phéan lap va xdc dinh dac tinh clia
cdc ching B.thuringiensis mdi va ¢6 hiéu luc cao 1a viec lam rat
cin thi€t. Nghién cifu tinh da dang cta B.thuringiensis & Viét nam
chi ra ring chi s6 xuat hién trong dit Viét Nam cao hon nhiéu so
v6i cde nuée Pong Nam chau A. Hon 60% s6 mau dat dugc phan
tich chita B. thuringiensis. Cac ching B thuringiensis phan lap &
Viét Nam c¢6 hinh ddng tinh thé doc 16 khdc nhau: hinh thoi
{(83%), hinh cdu (9,1%), hinh tam giac (1,9%), hinh vudng (5,7%)
[7]. Mot s6 chung B rthuringiensis phan lap ¢ dat Viét Nam ¢é
hiéu luc diét du tring bd cdnh phin (Cnaphalocroisis medinalis,
Spodoptera litura) va du’trung bd hai cinh (Aedes acgyptr) kha
cao.

Céc nha khoa hoc Vién Cong nghé Sinh hoc, Trung tam Khoa
hoc Tu nhién va Cong nghé Qudc gia da st dung céac k¥ thuat PCR
khéc nhau d€ xdc dinh gien ma hod tinh thé protein hoac dé tuyén
chon céc gien dic trung cta B. thuringiensis [8]. Cic gien duge
quan tam nhiéu 1a gien Cryl, boi vi chiing ¢ hiéu luc gay doc cho
hdu hét cdc loai sau hai quan trong déi v6i nong nghiép, bao gom
sau hai béng, sau xanh, buém ngai dém... Gien CrylVa cua
B.thuringiensis var israclensis VN6 dugc tach dong va bi€u hién
trong t€ bao E.colf bing hé thong biéu hien PKK. Cic t&€ bao E.
colf ti t6 hop nay biéu hién protein ¢é tinh doc cao doi v6i du
trung mudi Aedes aegypii.
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Tinh gay doc chdng lai du tring mudi cha B.thuringiensis
Israelensis phan 13p ¢ Viét Nam dugc tuyén chon dua trén hinh
dang ctia céc tinh thé doc 16, thanh phan protein vi cic gien Cry [8).

Mot s6 chiing B.thuringiensis phan lap tir sau hai dau tuong
Viét Nam c6 hiéu luc cao déi véi nhiéu loai sau an 14, sau to, sau
do. Chiing ¢6 tinh thé thap d6i, trong luong phén tir protein doc 16
la 130 KDa, gi6ng nhu ching Bt chuan HDi va déu ¢5 kha nang
di¢t con tring cdnh vay. Két qua xdc dinh su da dang cua cic gien
Cry cho thdy chiing ¢6 mang gien Cryla, CrylAb, CryAc va CryV.
Nhur vay ching c6é kha nang diét sau hai dau tuong ci 2 nhém con
tring cdnh vay Lepidoptera vi cdnh cimg Coleoptera. Ké1 qua xéc
dinh gien Cry tring hgp véi két qua thir hieu Iuc diét sau ciia
chiing [5].

Véi muc dich phat hién, khat thdc va cung cip thong tin vé
cdc loai ndm gay bénh con tring méi, nhidu téc gia Viet Nam d
phan lap va thudn khiét ‘dugc cdc 1oai nam Beawveria bassania,
Metarhizium anisopliae, Paecilomyces spp- ¢4 hiéu luc diét méi,
diét sau hai cao tir cac mau khdc nhau [9,10,11]. Két qua diéu tra
mam bénh vi sinh vat trén sau hai dau tuong & dong bang song
Hong va tinh mién niti Hoa Binh, Viét Nam tir nim 1995-2000 ciia
Vién Sinh thdi Tai nguyén Sinh vat v Vién Cong nghé Sinh hoc
cho thay, mdi sau hai chinh hién hanh hoic tiém 4n it nhit 1 mam
bénh. Nhicu loai sau hai thuéc bo cdnh phan Lepidoptera chita dén
4-5 mam bénh. V& 1y thuyét méi mam bénh dugc nghién ciru déu
c6 thé phat trién thanh mot loai thudc trir sau vi sinh Vit an toan vi
c6 tith chon loc cao trong hé théng kiém ché sau hai. Thanh phan
mam bénh vi ndm trén sau hai dau nwong phong phd hon mam
bénh 1a vi khuan. Mam bénh vi nim gém céc loai N, rileyi, N.
virridulus,  N. - atypicola, Beauveria bassania, Metarhizium
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anisopliae, Paecylomyces japanicus, Verticillium lecani. Con
mam bénh vi khuin chi ¢6 B thuringiensis. CAc mam bénh vi nim
phin b6 theo mot qui fudt nhat dinh trén siu hai dau tuong. Nam
Nomurea rileyi, N. viriduius, N. atvpicola chi gap ¢ con trung bo
canh vay Lepidoptera va lan ddu tién dugc md td ¢ Viét Nam {4.5].
Cac loai ndm nay cling duoc phan lap (i sdu xanh hai daa tuong o
M§¥, Brazil va Dai Loan. Cic loai nAim Beauveria va Metarhizium
gap & hau hét cdc loai siu hai va con iriing trén dau tuong. Riéng 3
loai ndm Paecylomyces spp., Verticillium lecanii, aschersonia spp.
thi chi gap & cac loai bo xit, rép dau va rdy tring.

G ving déng bing song Hong, viec phun thudc trir sau héa
hoc nhiéu 1an (4/5 trong mot vu) lam giam 1inh da dang sinh hoc
cha c4c ¢on trling va vi sinh it ¢d ich trén dau tuong. Két qua
diéu tra sau hai dauw tuong & Hoa Binh cho thdv, ching khong
nhiéu nhu & déng bang song Hong, nhung thanh phén vi sinh vat
c6 kha nang diét sau lai phong phi va da dang hon [5]. Trén sau
hai dau tuong viing Bac Ninh, Ha Tay, Ha Noi chi phat hién thiy
nam Nomurea rileyi, Beauveria bassiana. Metarhizium anisopliae,
Enthomophtora, con o ving Hoa Binh, ngoai nhimg loai nim néi
trén, con phat hién thdy mot s& loai méi nhu AN, wiridulus, N.
atypicola, Paecylomyces spp.. Verticillium lecanii.

Ngoai cac nghién citu co ban, cdc nha khoa hoc Viét nam con
ti€n hanh céc nghién cu dng dung cdc ché pham thudc trir sau vi
sinh s&n xudt trong va- ngoai nudc dé phong trir sau hai cay trong.
Bao tlt ndm Metarhizium anisopliac va Beauveria bassiana dugc su
dung dé diét sau rém thong, méi cay vai thiéu (Coprotermes
formosaus), bo ha khoai lang (Cylas formicariusy va bo dira
(Brontisa spp) & diéu kién canh déng. Cdc tac gia chi ra rang phun
bao tir ndm M. anisopliae vi Paecilomyces vao dat, ¢é thé lay
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nhiém téi 66,3-70,3% quin thé moi Coptotemes formosaus sau 3
ngay lay nhiém {9]. Nhiéu ching B thuringiensis ¢ cic tip huyét
thanh khdc nhau phan lap & Viét Nam duge sit dung dé chong lai
sau cudn 14 Craphalocrosis medilalis, sau 1o Plutella xylostela hai
bap cai thu dugc kél qua rdt kha quan. Vién Sinh hoc nhiét dét
thanh phd Hé Chi Minh sit dung virus da dién nhan AcNPV véi su
bd sung cic san phdm hitu co sinh hoc ¢6 thé nang cao ty I¢ 1
vong cia sau hai tir 10-40%. Céc nha khoa hoc thuge tram du bdo
sau hai tinh Thanh Ho4 da cong b6 két qua st dung virus NPV dé
phong trir sau rom théng Dendrrofinus punciatus [11].

Nghién cifu bénh Iy cén tring trén thé gidi di cd nhing budc
phdt trién nhanh trong nhing nam gdn diy. Nhin lai lich sd phar
trién cia moén khoa khoc bénh Iy con trang cd ¥ kién cho ring
chiing bat ddu tir viéc phan 13p vi sinl vat tir sau chét. tir dal. nude.
vd thir hoat tinh diét sau cta ching dén viéc phdt wrién cong nghé
sdn xuat sinh khoi 1on va dua ra cdc thudc thuong phim. Nhing
tién b6 trong linh vuc cong nghé sinh hoc di mo rong khdi niém
vé bénh Iy con tritng. Neudr ta cho rang, giai doan diau ticn bit diu
tr viéc phan loai vi sinh vat, khd nang st dung ching trong viéc
kiém sodt cén tring. nghién ctfu doc (6 ciia ching, xdc dinh phd
var chi. khd nang khdng ctia con trong doi vor mam bénh. kiém tra
tinh an toan , phdt trién cong nghe sin xuat sinht khol [0n, chudn
hod cdc coéng thifc sdn phim. hoan thién va nang cao liéu luc cua
cdc ching thong qua ky thuat gien, phdt trién cdc cdy thue vat
chuyén gien va cudi cing Id hi¢u qua kinh 1€ cia viéc kiém sodt
con triong bang vi sinh val.
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Hinh 1. Nomurea rifeyi phan lap tir Lepidoptera.

1. Sau khoang chét bai nhiém nam N. rifeyi.

2. Co quan phat sinh bao tr cia nam N. rifeyi.

3. Khuan lac V. rifeyi trén moi truong MPA sau 7 ngay nuoi cdy.
4. Hinh déng bao tr ndm N. rileyi.



Hinh 2. Verticillium lecanii phan 1ap tir rép dau.
5- Co quan pht sinh bao tlr ciia V.lecanii
6- Khuin lac ctia V.Jecanii trén moi trudng MPA sau 7 ngay.

7 8

Hinh 3- Nomurea viridulus phan 1ap tir Lepidoplera.
7- Hinh ddng bao tir ciia N. viridulus.
8- Co quan phat sinh bao tir cia . viridulus
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VACXIN THUOC THE HE MGI
BANG CONG NGHE GEN

TS Lé Thanh Hoa "

1. Vacxin t4i t6 hop c6 vecto din truyén

1.1. Vacxin tai t6 hgp vectd dan truyén Sa/monella
1.2. Vacxin tai t6 hop vectd truyén sit dung virut dau
2. Vacxin axit nucleic (vacxin ADN)
2.1. Khai niém
2.2. Uu diém d#c trung ctia vacxin ADN
3. Vacxin phi hop véi cong nghé chuyén gen thuc vat

* *

*

Vacxin thé hé méi hay vacxin bing cong nghé gen la cdc ché
pham duge ding 1am vacxin, gdy mién dich cho ngudi v déng
vat, dugc tao ra va san xudt thong qua céc thao téc vé ky thuét gen.
D6 1a cdc loai k¥ thuat lién quan dén cit, ghép, ndi, phin lap, din
truyén, biéu thi... cic doan axit deoxyribonucleic, va cdc gen 1lr cd
thé nay sang c4 thé khdc. C6 thé liet ra cdc loai vacxin sau day :

- Vacxin x6a gen
- Vacxin phén tl hay vacxin dudi nhém (t8ng hop)
- Vacxin téi t6 hop vectd truyén

- Vacxin chifa axit deoxyribonucleic

(*)Vién Cong nghé Sinh hoc.
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Loai vacxin x6a gen (deletion mutants) dd duge gidi thiéu so
bo & phdn trudc. Loai vacxin phan t&r hay dudi nhém bao gém
vacxin chifa protein khang nguyén san xuélt bing céng nghé gen va
vacxin téng hop ciingduge diém qua. va khong 13 d6i tuong dudc
dé cap dén & phan nay. Chiing toi xin dugc gi6i thiéu 3 loai hinh
vacxin ¢6 uu the 16n, dang va s€ duge dng dung rong rdi. Ching
dai dién cho huéng chién lugc méi chia cong nghé vacxin va 1a the
hé chia nhitng vacxin mdi nhat: dé 13 vacxin tdi t6 hop vecto
truyén, vacxin ADN va vacxin sdn xuat bing cong nghé chuyén
gen ¢ thuc vat.

1. Vacxin t4i t6 hop c6 vecto dan truyén

D6 1a loai vacxin dugc tao ra bang k¥ thuat gen dua vao mot
loai vectd nao d6, chi yéu 1a vi khuan hodc virut thong dung. Tat
nhién, vé nguyén 1y, loai vi sinh vat 1am vecto dan truyén phai la
loai théng dung cho nhiéu loai,va phai gidm déc hoac v6 doc bang
cdch cét bo hoac x6a di mot hay nhiéu gen doc bang k¥ thuat gen.
Péng thdi mudn trd thanh vacxin, loai vi sinh vit lam vecto dé
phai dugc ghép vao mot hé théng biéu thi bao gébm mat bo phan
lam promoter khot dong manh va mot hay vai gen khdng nguyén
ma chiing ta cdn d€ lam vacxin. Do vay loai vacxin nay dugc goi
van tat 1a vacxin tdi t6 hgp vecto din truyén (recombinant vectoral
vaccines)

Vé mat cau triic, cdn phan biét 2 thanh phan chinh ciu triic
nén vacxin téi t6 hop vecto din truyén:

- D61 tuong 1am nhiém vy vecto dan truyén: 1a cdc loai virus
va vi khudn don gian dd bi cit bd gen nhiing gay bénh (gen doc)
va tinh gay bénh duge giam dén mét mie do nao dé ma déi tuong
hudng vacxin chiu dung duge (tdc 1 nhuge doc bing phuong phép
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sinh hoc phan tr), nhung ban than chiing van duy tri dugc chu ky
song cha minh trong co thé. vi do vay duy tri duge nguén khing
nguyén ngoai lal ma ta ghép vao.

- D6i tuong duoc tdi 16 hop vao: D6 1a mot he théng duoc
ghép vao vecto c6 cdu triic gém 2 bod phin, mét bo phéan 1a gen
khdng nguyén cé tit mot loai vi sinh vat hay tdc nhan gay bénh nao
d6, va mot bo phan khac la promoter khoi dong duge gan vao
trude gen ndi trén. Tt ca cdc thao tdc nay déu sir dung k¥ thuat
gen dé tao ra sin phim. Gen khdng nguyén s& chiu su diéu hoa clia
ving promoter naly d€ san xuit protein khang nguyén ma chiing ta
can, duy tri nguén khdng nguyén dé tao mién dich.

V1 vectd dan truyén 1a loai vi sinh vat song, nén ching vin
nhén kén duge, do vay ngudn gen khang nguyén va sin pham gen
khdng nguyén luon luon duoce san xuat ra, do vay mién dich sé rat
ldu bén va ddm bao.

Tuy rhién, loai hinh vacxin nay van chua thue su an toan do
vi sinh vat 1am vecto tuy bi cit bd mot s6 gen doc, tinh gay bénh
€6 bi giam nhung khong hoin toan v cé thé gay phan img phu.
Hién nay loai vacxin nay chi dugc sir dung han ché va d6i véi mot
s6 bénh nhat dinh ma thoi.

Ve nguyén 1y, tdt cd moi gen khéng nguyén déu c6 thé duge
ghép vao h¢ thong vecto truyén 1 mot loai vi sinh vit nao dé. Déi
vOi vi sinh vat ¢ du tiéu chudn lam déi twong vect, ¢6 thé sit
dung vi khudn nhu : vi khuan Sa/monellz, vi khuin Lao..., hoic
virus, nhu virus dau (vaccinia virus) hoac virus adeno...

Trong phén viét nay, ching téi chi xin gisi thiéu 2 loai vecto
chinh dugc st dung hién nay la : vi khuin Sa/monelia
typhimurium va virus dau (vaccinia virus)
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L1. Vacxin tdi t6 hop vecto din truyén Salmonella

Céc loaj vi khudn 13 loai vi sinh vat khd thong dung duge
chon 1am vecto truyén gen khing nguyén boi ching ¢6 loi thé la
dé sir dung qua dudng tiéu hod. Mot trong cdc loai d6 1a vi khuin
Salmonella, da duge 1am nhugc doc bing k¥ thuat gen, khong con
tinh gay bénh nhung vin cé kha nang xam nhap qua dudng tiéu
héa va tén tai trong hé lympho tiéu héa (GALT = gut-associated
lymphoid tissue} trong mang Payer, trong lach v.v.. ma tu dé
ching cé kha nang tang trit va phan phat khdng nguyén cho hé
mién dich clia cg thé.

Hai loai vi khudn théng dung ciia hé tiéu hod duge chon lam
vecta la E. coli va Salmonella typhimurium. V& nguyén 1y, tat ca
moi loai gen khang nguyén déu cé thé ghép vio hé gen cia ching,
va nhd chiing phan phéi trong co thé. DI nhién. trong qud trinh
sinh trudng va phat trién cla vecto chi, gen khdng nguyén do
chung mang theo ciing dugc nhéan 1én va tong hop protein khang
nguyén, cung cap nguén khang nguyén bén vimg cho co thé tao
mién dich.

Mot 1gi the khdc ciia vecto vi khuan dudng rudt 1a bén canh
tao dugc mién dich dich thé néi chung va mién dich qua trung gian
t€ bao (trong nhiing diéu kién thich hop nhat dinh), chdng la y&u
t& thudn loi khong gi thay thé duge trong sy hinh thanh mién dich
niém mac (mucosal immunity), mot leai hinh mién dich duge dé
cap dén hién nay va ¢6 tdm quan trong 19n trong mién dich dudng
ho hap, tiéu héa va sinh duc. Khdng nguyén ti€p nhan qua dudng
tiéu héa, dac biét 1a khang nguyén qua vectd dén truyén, cd diéu
kién ti€p xuic voi mot loat cac co quan hé lympho chiu trach nhiém
vé mién dich niém mac, nam rai rac trong hé hé hap, tiéu hod, sinh
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duc... dé ching tao mién dich, san xuat khang thé, cha yéu
khdng thé tiét dich IgA, mot loai globulin mién dich niém mac.

Su hoat déng nhip nhing cia hé mién dich niém mac
(mucosal-associated lymphoid tissue = MALT), bao gém hai hé
thong, dé 12 GALT (gut-associated lymphoid tissue), mot hé théng
mé lympho trong hé tieu hod, va LALT (lung-associted lymphoid
tissue), mot hé théng mo lympho trong hé ho hap. Dit vacxin vio
bang dudng tiéu ho4, su phan phéi khdng nguyen vén déng déu
trong c¢d hai he thong (MALT) va do vay khang thé tiét dich IgA
van dugc san xudt trén bé ma niém mac caa ca hé hé hép, tiéu hoa
va sinh duc. Vacxin chita gen khing nguyén phong bénh dudng ho
hép, ti€t niéu, sinh duc...vin ¢6 thé dua vio co thé qua dudng tiéu
héa, nham phong chong cdc loai bénh cuc bo ciia céc hé ho hap,
sinh duc néi riéng,

Uu the cha vacxin vecto truyén sir dung vi khuin dudng ruot,
truGe hét [a Salmonelia, 1a ching dé thao tac, dé sir dung, dé nhan
lén va dé phan phéi nguén khdng nguyen cho co thé. Mot khi da
duge tdi t6 hop, gen khdng nguyén dugc cdy vio vecto vi khudn dé
dan truyén thi viéc nuoi cay vi khudn t4i 3 hop ciing khong phitc
tap, va do vdy dam bao viéc ti€p giéng, nhan giong va san xuét
loat hinh vacxin nay d€ ing dung.

Do wu the da n6i, vi khudn Sa/monef/a nhugc doc bang cong
ngh¢ gen, dang dugc huéng vio viéc tao ra va sir dung lam vecto
chuyén gen virut cic loai, trudc hét 1a phong chéng virut dudng ho
hdp. Gen khéng nguyén virut cam ciing da dugce cét ghép vao
Salmonella, d¢ sit dung nhu 13 mot vacxin cho uéng phong bénh
clim.

140



Trén moét 56 thanh qud dat duge. nhiéu loai vacxin ti & hop
thong qua vectd truyén 13 vi khuin dudng rudt ciing nhanh chéng
dugc nghién ciu vi tng dung, trong dé ¢6 huéng nghién ciu
vacxin phong chéng bénh sét rét, ky sinh tring dudng h6 hap va
tiéu héa, hoac nhiéu loai vacxin phan tlr khéc.

Ve nguyén 1y va thuc sy da dugc dng dung, vi khuin
Salmonella typhimurium, sau khi xéa gen aroA hodc gen cya, hoac
gen ¢zp, hoac gen thyA v.v... vin gili nguyén cdc dac tinh sinh
hoc, sinh trudng va phat trién nhu vi khusn ban dau, nhing chiing
khong con gay bénh duoc nita. Nhiing gen gay bénh niy bi cit bo
hoac xod hoat tinh bing k§ thuat gen, tao ra nhimg ching
Salmonella nhuge doc phian wr (molecular based attenuated
strains). Khi 16 hop gen khing nguyén cing v6i hé théng khoi
dong da dugc thiét k& kém theo, duge ghép vio mét ching
Salmonefla nhuoc doc, thi ching nay tiép nhan gen khiang nguyén
dd, trG thanh ching vi khudn t4i 16 hop chita gen khing nguyén, va
trd thanh vacxin vi khuan vecto truyén.

Hién nay, Salmonefia duoc sit dung lam vecto truyén céc loai

gen khang nguyén cla virus cﬁm, virus viém gan B, virus sot xuat
huyet, vi khudn gay benh dudmg rudt, vi khuan 1a, lien ciu khuan,
ky sinh triing s6t rét v.v... vi nhiéu loai khic.

Khai thdc hé théng mién dich niém mac, v6i ting dung vecto
vi khuan dan truyén gen Iim vacxin, thuc sur da gép phén to 16n
trong chién lugc vacxin va mién dich phong chéng bénh & ngudi
va dong vat.

1.2. Vacxin tdi t6 hop vecto tru yén sit dung virus dau

Virut dau (vaccinia virus) ngay nay khong con duoc sir dung
lam vacxin phong chéng bénh dau mua nita, béi vi bénh dau mila
thuc sy dd duge x6a sach trén toan tidi dat. Do c6 nhi¢u dac tinh
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thuan loi cia mot loai virus lam vecto dén truyén gen khang
nguyén, nén virus dau ngdy nay dang duofc huéng vao si dung

Vviing Vi tri cé't'cﬂa
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Hinh 1: So d6 tao vacxin i t6 hop vecto truyén st dung virus diu. Vecto tiép
nhan Ia piasmid ¢6 chia vi tri cit cua enzym han ché, duge cat va ndi gen
vacxin vao tré thanh vecto tdi t6 hop. Khi song nhiém ciing virus dau, va gay
nhiém t€ bao thich tng. gen khang nguyén (vacxin) dugc truyén sang virus ddu
tai vi trf clia gen thymidine kinaza (TK). cét dit gen nay (TK-). T¢ bao nhiém
duoge nuok cdy d€ chon loc virus diu tai 16 hop ¢6 chiia gen khang nguyén, va
vacxin tdi 6 hop ¢é vecta truyén 1a virus dau dirge san xuat vdi khoi hrgng Ién.
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trong cong nghé¢ san xuit vi iing dung vacxin bang k¥ thuat gen.
Virus dau tai 16 hop (rccombinant vaccinia virus) dugc sir dung
lam vecto truyén vacxin, san xudt mot s6 chét ¢6 hoat tinh sinh
hoc cao, va nhiéu muc dich nghién citu vé sinh hoc phan t&r, mién
dich v m6i quan hé virus - t€ bao. Vacxin virus dau lam vecto
truyén dugc nghién citu. rong rii phong chong nhiéu bénh truyén
nhiém hiém ngheo, dic bigt 1 hudng vacxin phong chéng ung thu.

C6 1€ trong linh vuc virus hoc, virus dau néi chung va dau
mua (variola virus) néi riéng, duge nghién citu sau sic nhat. bac
biét khi Et-uét Gieno st dung virus dau bd (vaccinia virus) nhu la
mot loat vacxin chéng bénh diu mila cia nguol vao nam 1798. thi
that su, ho hang virus dau di duge céc nha khoa hoc dé ¥ nghien
citu trong 200 nam lich sir di qua.

Ciing 12 mot loat virus chita ADN, nhung virus dau lai thuc
hi¢n sir nhan 1én tao virus dau mdi trong nguyén sinh chat t& bio
bi rhiém, do vy cic qué trinh tdng hop protein phuc vu cho viée
tao vo boc ctia virus nay ciing dé dang thuc hién trong nguyén sinh
chat véi mot miic do cao. Virus dau la loai ¢6 kich thudc 16n, 300-
400 nm, ¢6 hinh vién gach, ¢é axit deoxyribonucleic 2 soi lam
nhan, va bao boc nhan 1a v protein goi 1 capxit. Pac biét virus
dau c6 2 the ben (lateral bodies) ndm ép vio nhan, gol 1a thé bén
trdi va bén phii. Virus dau ¢6 hé gen gém 200 nghin nucleotit,
trong d6 ¢6 hon 100 gen hoat dong, san xudt cac loai men ADN,
ARN polymeraza va nhiéu san phdm protein khdc. La loat virus
thich ig t€ bao thuong bi, do vay virus dau c6 thé sir dung cdc
loai méi trudng ¢6 nguén gdc thuong bi dé nusi cay, vi du nhu
mang nhung niéu (CAM = chorio-allantois membrane) cia phoi,
hogc moi trudng € bao nhan tao, hodc chinh déng vat séng thich ing.
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Thanh qua nghién cdu vé virus dau bd ngdy nay di cho phép
chiing ta tin dung loai virus nay v6i muc dich lam vecto truyén
vacxin. Chung ta di c6 ban d6 gen chi tiét clta virus ndy. va do vay
vi tri clla cic gen dd dugc biét twdng tan nén ¢b thé thao tic cit -
noi — ghép chinh xdc cic gen ngoai lai vio vi tri thay thé mot s6
gen clla chiing. Mot dac tinh tuyét i khéc ca virus dau [a tuy hé
gen clia ching chi ¢6 200 nghin nucleotit, nhung c6 kha ning tiép
nhan mot hoac nhiéu gen ngoai lai (gen vacxin) ¢é 16ng do dai dén
hang chuc nghin nucleotit (d&n 25 nghin nucleotit). Do vay ching
l& vecto 1y tudng dé tao nén vacxin da gid, chita mot ldc nhiéu gen
khang nguyén tao mién dich phong chéng nhiéu loai bénh khic
nhau,

Vé nguvén tic. dé tao vacxin ding virus dau lam vecto, ngudi
ta thuong ghép cic gen khdng nguyén vao nhiing ving “khong
gen” (non - coding region) trong hé gen virus dau, do vay cdc
viing c6 gen hoat déng cta ching van bao tn va gitip ching thue
hién chu k¥ nhan lén, ddng thai nhimg viing gen “méi” chia cic
gen khang nguyén ciing dugc hoat hda va san xudt khdng nguyén.
Nguon khang nguyén ludn ludén duoc nhan Ién, theo cling v6i su
ton tai clia virus vecto chil, s& luén luén dam bao cho hé mién dich
tao mién dich.

Ve nguyén 1y, ngudi ta phai cat bo mot s6 gen “doc” trong
virus dau, cling nhu cdt bd mot gen hoat tinh nao dé (vi du gen
Thymidine kinaza = TK) ciia ching dé khong ché ching khong
thuc hién nhan lén ngoai ¥ muén con ngudi. Sau khi thiét k& he
théng gen khdng nguyén vao virus dau nay, ching ta cé mét loai
vacxin cé vecto virus diu dan truyén. Dé Jam vacxin, that su cdn
¢6 mot qué trinh khdc phdc tap hon, d6 14 hé théng lai virus dau -
thuc khudn thé. He thong lai nay cho phép chuvén giao 3 lai
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ngudén gen ARN - polymeraza dugc cung cdp tir thue khuin thé,
dam bao hoat dong séng cla virus. Khi ciing song nhiém (irans-
infection), hay néi cach khdc khi dwa vacxin hén hgp lai tao nay
vao cd thé, gen ARN - polymeraza tir thuc khudn thé s& chuyén
nap vao virus diu. va tir d6 virus dau vacxin chira gen khdng
nguyén madi hoat dong. thuc hién cac qua trinh sao chép, trong do
c6 viéc san xudt protein khing nguyén (Hinh 1).

Hoat déng theo nguyén ly ndy 1a cdc loai vecto da duoc
nghién ciu va bude ddu st dung bao gém sin xudt thu thé CD cua
virus HIV, men tyrozin kinaza gin mang t€ bao, cc epitope khing
nguyén., muc dich san xuat khdng thé don dong, nghién ciiu virus
— 1€ bao, nghién citu ion qua mang, cic receptor truyén xung than
kinh v.v... Hién nay mot 6 vacxin ding trong thi y nhu vacxin dai
cho dong vat hoang di di duoc nghién citu sén xuat, sir dung virus
dau 1am vecto truyén gen. Hudng tao vacxin HIV ciing s& st dung
virus dau mang gen gp/20. gpl/60 hodc gen env cia HIV, nhim
tao vacxin gay mien dich.

Moéi lo ngai 16n nhat 1 khi sit dung 1am vectd truyén gen, virus
dau, tuy la nhuge doc nhung van con song, va do vy cé khd ning trao
d6i gen trong tu nhién d¢ trd nén “doc”, va ¢é thé tdi gay bénh dau.
Trong khi bénh dau mua thuc su da bi day [0i hodn (oan, viéc on tai
mot virus dau séng van 1a méi nguy co cho loai ngudi.

VE gbc do lam vacxin tdi 16 hop nhuge doc séng, virus dau
lam vecto ¢ vu the 1én vi chiing cé kha ning kich thich cd 3 loai
hinh mién dich: mién dich dich thé, mién dich qua trung gian 1€
bao va ca mién dich ni¢ém mac (trong nhiéu diéu kién thich hop).
Loi the ti€p theo la mién dich ¢6 virus dau tham gia thuong kéo
dai, bén lau, hoat phé mién dich rong, thich tng nhidu loai,
phuong phdp vacxin don gian va tuong déi an toam, gid thanh
vacxin khong cao.
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2. Vacxin axit nucleic (vacxin ADN)

2.1. Khdi niém

Khi dua axit deoxy-ribonucleic (ADN) clia mét loai plasmid
vecto ¢6 chita gen khdng nguyén vao co thé. thi rat ky la, gen
khdng nguyén d6 lai 1éng hop ra protein khdng nguyén va kich
thich co thé sinh mién dich chong lai protein do gen khang nguyen
kich thich sinh ra.

Hién nay ¢6 rat nhiéu loaj plasmid, trong d6 vé chirc nang ¢é
thé phan biét fam 2 loai: loai plasmid ¢6 vai 1o dén truyén gen goi
1a plasmid vecto dén truyén (cloning vector) va loai plasmid ¢é vai
trd bi€u thi gen goi 13 plasmid vecto bidu thi (expression vector).
Plasmid vecto dan truyén cé thé khong diam duong duoc vai trod
cua plasmid vecto biéu thi, nhung plasmid vecto biéu thi ¢é cdu
triic va chifc ning phitc tap hon plasmid din truyén va cé tic dung
kiém dung ca hai vai trd néi tren.

Flasmid J4 gi ?Plasmid c6 trong thién nhien 12 loai hoang da,
ching 12 nhiing vong ADN khép kin, ton tai trong t€ bao chii theo
161 cong sinh, c6 kha nang tu nhan 1én khi t€ bio phan chia va
thong thudng, plasmid thuong cuu mang nhitng gen san xudt
nhiing san phidm qui hi€m trg gitp 1€ bio chi: nhu gen khang
thude khdng sinh cila vi khudn duong ruot, gen san xuat doc 16,
gen chéng chiu kim loai nang, hay gen phan hay hop chat hi co
doc trong moi trudng...

Plasmid ¢ tinh thich tng cong sinh vat chii va do c6 kich
thudc gon nhe, chi khoang vai nghin dén vai chuc nghin nucleotit,
lai ¢6 kha ning doc 1ap nhan lén, nén ching 14 loai 1y tudng duoc
chon lam vecto dén truyén gen vao € bao va thiet k& lam vecto biéu
thi gen trong t€ bag thich ting trong céng ngh¢ sinh hoc ting dung,.

Plasmid dung lam vecto phai 1a mét hé thong dugc thiét k€ lai
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hé gen ma trude d6 chiing c6 ngudn géc tir mot loat plasmid nao
dé ¢6 trong thién nhién. Plasmid nay dugc goi 1a plasmid nguyén
thuy. Hau hét cdc plasmid si dung trong cong nghé gen bat ngudn
tir plasmid k¢ hiéu pBR322 va pUC ciia vi khudn E. cofi. Cic hé
thong plasmid thiét k& sau dugc cai tién hon, thich ing hon véi
muc dich sir dung va bat dau tir mot hé théng plasmid té tién trude do.

Trong plasmid vectd, ¢é 3 thanh phan: mot ving chiun trich
nhiém khoi dau cho sir nhidn 1én cla plasmid goi 12 viing mam, ky
hiéu ori, mét vung goi la ving chon loc, chita mot hay nhiéu gen
khéng lai mot hay vai loai khdng sinh nao d6 (vi du: ampicilin,
kanamycin chang han) giip cho qui trinh chon loc trong cong
nghé gen, va mot viing khéc, goi 13 ving téi t6 hop, chita mot day
nucleotit bao gém nhiéu vi tri cit cha cdc enzym gidi han, duge
thi€t k& nam xen gifta mot gen nao d6 (vi du: gen 3- galactosidaza
chidng han). Ving téi t6 hop dugc dat dudi su diéu hoa clha mot
promotor nao dé.

Khi ghép gen khiang nguyén hodc gen cho san pham protein
nao d6 vao ving tai t6 hgp thi promotor s& khéi dong va plasmid
cung 1€ bao chi s€ san xudt protein.

Mot y dinh tdo bao nay sinh trong nhilng nam dau 90 1a ding
ADN cua mét plasmid tdi t6 hgp chiia gen khiang nguyén lam
vacxin bang cdch tiem mot lugng it ADN tinh khiét nay vao sau
trong co bap. K&t qua bat ngd 1a déi tugng duge tiém ADN thuin
khiét nay lai dugc mién dich. Phuong thiic gdy mién dich Kiéu méi
nay béng axit nucleic dugc goi l1a “mién dich di truyén hoc”
{(genetic immunisation). Tén cia loal vacxin méi nay ddu tién
duge goi la “vacxin k¥ thuat gen”, sau dé nim 1994, t6 chitc Y t&
thé¢ giéi (WHO) théng nhat goi tén 14 vacxin axit nucleic bao gém
ca vacxin chita ADN va vacxin chita ARN, tuy nhién, vacxin ADN
thong dung hon va dang duge nghién cifu sit dung nhiéu hon.
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Nhu vay vacxin ADN la mét loai hinh vacxin dac biét thuac thé
hé mdi nhat, d6 chinh [a axit deoxyribonucleic clia mot plasmid vectc
bi€u thi, dugc téi 16 hop gen khing nguyén véi mot hé théng promotor
manh, duge tao ra bang cong nghé gen. Vacxin ADN ¢6 wu thé [én
hon vi gon nhe va phuong thic gdy mién dich don gidn v vi vacxin
chi chita ADN thuan khiét, nén raf bén véi nhiét do.

Sau khi tao dugc plasmid vecto tdi té hop cé mang gen khing
nguyén, viéc san xuit mot lugng f6n ADN clia vacxin nay rit dé
dang. Khi chuyén nap (transformation) plasmid vecto tai t8 hop
nay vao t€ bao chu thich émg, vi du nhv E co/i ndim men
Saccharomyces cerevisiae hodc vi sinh vat thich tng, thi chi sau
mot thoi gian ngdn nudi cdy, chiing ta ¢ thé tich chiét, tinh khiét
mét lugng 16n ADN dé Jam vacxin.

ADN vacxin duge bao quan hét sitc dom gian. Chung ton tai
hang nam & -20°C. Trong th&i gian mang di tiém vacxin, khong
can thiét phai bdo quan trong déu kién lanh, vi ADN rat bén, ngay
ca & nhiét 4o phong (25°C) chdng 16n tai vai thing.

Khi str dung lam vacxin, ADN vacxin tinh khiét nay dugc hoa
vao moéi trudng dém don gian nhir nuée mudi sinh 1y (NaCl 0.9%)
hoac PBS (phosphate buffer saline), réi tiém moét luong nhé (0.2 -
0,5 ml) vao bap co 1a duge. Ngoai ra, ¢6 thé sir dung phuong tién
co hoc khidc la sing ban gen (gene shot gun) dé€ dua ADN vacxin
vao co thé.

Sau khi vio co thé, viéc 1iép xiic, thu nhan ADN vacxin nay
nhu thé nao, co ch€ sinh mién dich ra sao vin con chua sdng to.
Ngudi ta chi bi€t chac chin la gen khdng nguyén cé trong ADN
clia plasmid tai t6 hgp di dugc nhan 1én, san xuét khing nguyén
va kich thich co thé sinh mién dich
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2.2. Uu diém ddc trung cua vacxin ADN

Kha ning biéu thi cia gen khing nguyén rat manh, thdi gian
san xudt protein khdng nguyén rat lau, do vay nguon khang
nguyén duy tri 1au, va cho mién dich t6t, ngay ca véi co thé bi
thiéu nang mién dich. Thuén loi nay cho phép khong can thiét phai
dua vacxin nhiéu lan, cd tinh chat “nhic nhd”, cho nén viéc su
dung vacxin nhu vay 1 thuin tién. Néu dua thém mot lan vacxin
nita vio co thé thi mién dich cuc k¥ t6t. Ngudi ta cling lo ngai, liéu
ngudn khang nguyén hién dién lau trong co thé c6 thé s& lam cho
co thé hinh thanh hién tuong “dung nap mién dich” (immunity
tolerance), va hién tugng twr mién dich (auto-immunity). Trong
nhiéu nam thir nghiém vacxin ADN, cho dén nay, chua thay co
nhimg thong bao vé cdc hién tugng trén do vacxin loai nay sinh ra.

Do cé nguén khdng nguyén lau bén, nén vacxin ADN c6 kha
nang kich thich loai hinh mién dich qua trung gian t€ bao. Uu thé
an toan cha vacxin ADN hon han so véi vacxin tdi 16 hop cé vecto
truyén (12 virut hay vi khuén séng cé gidm doc) 1a & chd khong cé
hién tugng trao déi gen dé “lai doc”, mac dit co thé lic duge
hudng vacxin c6 thé bi tap nhiém nhiéu vi sinh vat cung loai.
Vacxin ADN ciing gép phén tao mién dich 16t d6i véi co thé bi
suy gidm mién dich, hay méc cdc ching bénh suy nhuge. Do vay
vacxin ADN cé thé sir dung cho bét ky déi tugng nao, cho du bi
suy nhuoc, nhiém bénh, hay thiéu nang mién dich.

Vacxin ADN cuc k¥ bén véi nhiét do, nén khong doi hoi diéu
kién bao quan lanh nhu céc loai vacxin khdc. Trong thai gian sk
dung, ciing khong can thiét phai bdo quan lanh nghiém ngit. Diéun
nay c6 ¥ nghia 16n déi véi cac nude nhiét d6i, ngheo va cdn nhiéu
vacxin, 1i€t kiém vé kinh € va thuan lgi khi sir dung. _

Ngoai' nhitng wu diém chinh di néu, vacxin ADN cdn c6
nhiéu wu viét khac. Mét trong nhimg lgi thé 13 c¢6 thé tao vacxin
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ADN da_gid mét cich don gidn bang cach tron nhiéu loai ADN
‘plasmid cé mang cdc gen khdng nguyén khic nbau, réi tiém cho
co thé. Hn hop vacxin ADN khéng gay tdc hai cho nhau.

U the tiép theo a c6 thé tdi t8 hgp mot plasmid mang nhiéu
gen khdng nguyén hoac gen quyét dinh di€ém quyét dinh khédng
nguyén (hay epitope) dé tao nén'vacxin ADN da chiic nang, gay
mién dich cho nhiéu bénh.

Vacxin ADN hita hen mot loai hinh vacxin méi va moét
phuong thitc gdy mién dich méi cho dong vt va ngudi. Cho dén
nay vacxin ADN chi méi dugc thir nghiém trén mo6 hinh déng vat
ma chua duge phép tham do trén ngudi.

Mot vin dé 18n cha vacxin ADN 1a co ché tao mién dich con
chua dugc sang 16, d6 1a litu gen khing nguyén ¢6 nhap vao
(integration) trong hé gen cla ngudi va dong vat khong ? Néu bi
nhép gen, cg thé chic s& chiu mét hau qua di truyén nhét dinh
trong cic thé he ti€p theo.

Hién nay c6 nhiéu loai vacxin ADN khéc nhau dang dugc thir
nghiém, trong d6 c6 vacxin ADN chita gen HBsAg cla virus viém
gan B va vacxin ADN chua céc gen khiang nguyén clia virut suy
giam mién dich méc phai & nguai HIV.

Nhu vay thue chidt vacxin ADN 12 mot loai hinh vacxin hoan
toan méi, dang dirgc coi 1a ¢é trién vong 16n, ddc biét c6 thé gidi
quyét mét s6 b€ téc trong qud trinh nghién ciu tao vacxin déi véi mot
s6 vi sinh vat va k¥ sinh tring gay bénh hiém ngh&o va nan giai.

3. Vacxin phoi hgp véi cong nghé chuyén gen thuc vat

Cong nghé sinh hoc phan tir thuc vat cho phép ching ta
chuyén nhiéu gen quy gi4 vao hé gen thuc vat, tao nén the hé thyc
vat ¢6 uu thé mang cdc gen dé dé san xudt nhidu san pham c6 loi.
b6 la cac loai gen chong chin han, gen nang cao chat lugng san
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phdm, gen chiu bénh, gen khang con triing gay hai v.v... Cic gen
nay duge phan lap, duy tri va cit - néi - ghép vao loai plasmid Ti,
mot loai plasmid dan truyén gen @ thuc vt.

Plasmid Ti 1&2 mot loai plasmid 18n, ¢ nhiéu viing gen phiic
tap, trong dé ¢6 vung gen goi 1a T-ADN. s} day c6 cac gen gay
khé&i u goi 13 ond™® va nhiéu thanh phin khic. Dac trung cua T-
ADN la viing nay nam giifa giéi han cta 2 chudi bén c6 cau tric
déi xing, va sau khi dugc chuyén nap vao vi khuan Agrobacterium
tumefaciens dé vi khuin nay mang vao thuc vat qua cdc vét thuong
cua cdy, thi T-ADN ¢6 kha nang téach ra va nhap vao hé gen cua té
bao thuc vat.

Logi dung dac tinh nay, ngudi ta thiét k&€ lai hé gen cia
plasmid Ti, dic bét 1a viing T-ADN. Cac gen khéi u oncd™ bi cit
bd va gai vao d6 1a chudi ADN chita nhiéu diém cét clia enzym
han ché, dé tao nén viing tai 18 hop. O viing tii t& hop nay, ching
ta dé dang gai vao dé bat ky gen ngoai lai ndo ma chiing ta cin
dua vao thuc vat.

Hé thong plasmid Ti va vi khudn Agrobacterium tumefaciens
dugc st dung rat hitu hiéu nhim chuyén gen ngoai lai ¢é gid tri
vao thuc vat, Mot khi gen ngoai lai nao dé duge nhap vao thuc vat,
thi hé¢ gen thuc vat coi né nhu }a mot gen hoat dong cua ching, va
gen nay san xudt san phdm tuong tmg ma ching chiu trich nhiém.

Xudt phat tix nguyén 1y trén, ¥ dinh gai mot hay nhiéu gen
khdng nguyén cla vacxin dong vat va ngudi vao hé théng plasmid
Ti va A. tumefaciens da duoc thuc hién. Sau khi chuyén gen, thuc
vat thé hé mdi da ti€p nhin mot ngudn gen vacxin tir vi sinh vit
hodc ngudn gen san xuat protein ¢6 hoat tinh sinh hoc nae dé. Khi
nudi trong, thuc vat chuyén gen (transgenic plant) ¢cé mang gen
vacxin hay gen san xudt protein hoat tinh cao ¢é nguén géc dong
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vat, da ti€n hanh san xuat san phdm va chifa trong cdc thanh phan
co thé clia chiing. Néu chit loc, tinh ché ching ta s& thu dugc san
phdm protein d6. Néu sir dung nguyén ven, dong vat va nguot “an”
loai thuc vat nay, vé nguyén ly, s€ ti€p nhan dugc ngudn vacxin va
do vy c6 dugc mién dich.

Uu thé cha thuc vat chuyén gen dé sin xuat vacxin va hoat
chat c6 hoat tinh sinh hoc cao, la chiing dé& nuoi tréng, thoi gian
gieo trong ngan, san luong cao, vi do vay cho chiing ta mot lugng
san phdm 16n. Néu diing ching lam vacxin, thi phuong thic dua
vacxin lai don gidn, dong vat va ngudi chi can “an™ nguén thuc vt
¢6 vacxin, 14 ¢6 thé c6 mién dich.

DA nhién c6 mét s6 van dé can phai duogc gidi quyét. Vin dé
thit nhdt 1a phai chon loai thuc vt nao d6 dé dé dang thao tic dua
gen vacxin vao, lai vita “ngon miéng” dé con ngudi va dong vat
thich “an” chiing, néu chiing ta muén sir dung theo 161 vacxin cho an.

Van dé thit hai 12 nén chon loai khing nguyén nio dé ghép
gen vao thuc vat, dé sau khi tiéu thu, chiing khong bi men cia he
tiéu héa phan hity, dam bdo con t6n tai dé kich thich mién dich, vi
¢6 1€ chi qua con dudng tiéu héa méi dé dang tiép nhan thuc vat ¢6
nguon vacxin dong vat nhu thé nay.

Vin dé thit ba, 1a néu ding thuc vat chuyén gen dé san xuit
khdng nguyén lam vacxin phan ¥, hay san xuit cdc hoat chat cé
hoat tinh sinh hoc, thi phai chon loai d€ tréng, ning suit cao. d&
thu hoach, ch€ bién, bao quan va tinh ché nguén vacxin dé gay
mi€n dich cho gia stic va ngudi

Mot trong nhiing loai thyc vat dugc chon dau tién dé chuyén
gen vacxin vao la cdy thudc 14, vi loai cay ndy dé thao tdc bang k¥
thuat gen, dé nhan gidng, dé trdng, nhung loai cay nay khong duge
ngudi va dong vat thich “an”, va lai chiing lai rdt doc, nén coi nhu
chiing chi duge diing vao muc dich nghién ciu, hoac san xudt ché
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phém sinh hoc bang cong nghé gen, hon 1a vao muc dich san xuat
va ing dung vacxin theo phuong phap néi trén.

Khoai 14y va cdc loai cay cho qua dang 1a muc tiéu ducgc chon
d€ chuyén gen vacxin vao. Do dong vat va ngudi thich an, nén cac
loai cay nay c6 lgi the, va vi thdi vu trong ngén, néng suat cao, nén
gid thanh ré va dé sir dung. Chudi 12 cay duoc chi ¥ vi qua chudi
duge va thich sir dung, néu chuyén gen vacxin phong bénh nguy
hiém nhu bénh dai ching han, thi dong vat hoang di, gia stc nuo
vd ké cd ngudi s& duoc mién dich sau khi tiéu thy loai chusi
vacxin nay

M0t 56 cay cho hat, cay thuc phdm, nhu rau, dau, dé ... ciing
1a ngudn ti€p nhan gen vacxin tuy phai vuot qua nhiéu khau ky
thuat kho khén trong cong nghé chuyén gen méi dat ducc hiéu qua.

Rat nhi€u loai gen vacxin da chuyén vao thyc vat thanh cong
va dang timg bude dugc tng dung trong thuc t&. D6 1a gen sén
xuat khdng nguyén bé mat HbsAg cia virut viém gan B, mot bénh
man tinh dé dan dén ung thu ma ngudi hay médc phai. Mot s§ loai
vacxin chuyén gen vao thuc vat clia k¥ sinh triing s6t rét, clia vi khuan
dudng rudt £. coli, clia vi khudn ta... ciing dang dugc thir nghiem.

Tuy con nhicu van dé cin phai ti€p tuc dugc gidi quyét dusi géc
do san xuat va sir dung, nhung thuc vat chuyén gen ding dé san xuit
va cung cdp ngudn vacxin cho dong vat dang [a méi quan tam cia con
nguoi, va dang duoc st dung, dac biét 12 & cdc nude nhiét déi.

Hudng nghién citu, san xuat, thit nghiém va sir dung vacxin
chuyén gen bang thuc vat dang 13 mot linh vue hop tdc chung cta
sinh hoc phén tir vacxin va cong nghé sinh hoc phén tir thyc vat, va
thuc sy s€ m& ra mét hudng méi trong viec tim 10i, phat hién va
ing dung mién dich phong chéng bénh cho ngudi va dong vat.
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VE CAC LIEU PHAP GEN TRONG CHUA BENH

0 B W N

8.
9.

GS.TSKH. Pdi Duy Ban ™
Th.S. Ddi Thi Hing Nga

- Nhiimg khai niém vé diéu tri-gen

. Cac bién phap gen trong chita bénh cho ngudi

. Liéu phédp antisense

- Ligu phap dua mét gen méi vao bir dép cho gen héng héc

- BuUa mét gen méi vao san xudt ra cac chat can thist g8 tiéu

huy t& bao bj bénh

. Chuyén gen vao cac vi khudn, ndm men, v.v... 38 san xust cac

dugc pham quy hiém diéu trj bénh

. Téi t8 hop gen trong tao vaxin thé hé mdi, vacxin phan tir va

vacxin ADN
St dung cong nghé gen trong ¢4y ghép céc co quan
Thay phau thuat bing liéu phap gen

10. Liéu phap gen lymphokin diéu tri ung thu
Tai liéu tham khao

1. Nhimg khai niém vé diéu tri gen

T nam 1953, Watson va Crick di tim ra dugc cdu tric xodn

kép cha phén it di truyén DNA thi tir d6 cing khai sinh nén sinh
hoc phan nr v y hoc phan tir.

Trong y hoc phan tit, 2 nganh y hoc ing dung dugc phat trién,

dola:

"“'Vién Céng ngh¢ Sinh hoc.
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- Nganh chin dodn gen cac bénh, dac biét 1a cic bénh di
truyén, bénh nhiém khuin (xem quyén sich Cong nghé ADN
trong chdn dodn cdc bénh nhiém khudn va di truyén cia téc gia
Dai Duy Ban va Li Thi Cam Van do Trung tam Théng tin tu liéu,
Trung tam KHTN va CNQG xuat ban nam 1996).

- Nginh diéu tri gen cdc bénh : chd ¥ nhit 13 cdc bénh ung
thu, bénh virus, cic bénh di truyén. :

Day ciing 12 hai nganh ctia y hoc dang ditg trudc thém thién
nién ky mdi.

Nganh chin dodn gen déi v6i cdc bénh thi duge phét trién tix
nhilng nam 1980, dac biét nhat tir khi ¢ mdy PCR (phan tng day
chuyén polymerase) phéng dai gen da giGp cho chan dodn dé& dang
mét loat cdc bénh.

Con doéi véi diéu tri gen, cac bénh thi trude hét phai ké dén
nhimg thanh tyu cua Temin, Baltimore (1975) véi su phét hién ra
enzym phién mi ngugc dong (reverse transcriptase) ngudi ta thiy c6
thé diing n6 dé téng hop gen nhan tao, nhat 13 di tr mRNA lén DNA.

R6i 1979 thanh tuu clta Aber, Nathan va Smith vé enzym thuy
phan han ch€ acid nucleic (restrictase), ngudi ta ¢é thé dung né cit
gen va gai gen mdi vao dé tao ra giéng mdi c6 nang suat cao — va
cling tir dé ngudi ta ludn ludn nghi 6i liéu c6 thé sira chita gen,
thay th€ gen bénh bing gen lanh va tao ra mot nganh phau thuat
phan tf — trong diéu tri cia y hoc.

Dicu tri gen trén ngudi chinh thic phi ké tir théng 3-1991,
bac si Stephen Rosenberg & Vién ung thu quoc gia Bethesda,
Maryland, My da thir nghiém trén mot phu ni¥ bi ung thu da bang
céch tr liéu bang gen ddu tién. Ong chich 14y tir mau bénh nhan
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loai lymphocyt T rdi dua vao dé y&u 6 tiéu huy u (tumour
necrosis factor TNF) va hoan tr¢ lai ngudi bénh. Nhimng € bao T
bién déi ndy di sin xudt ra TNF. K&t qua khoi u da thodi hoa
nhung van chua di dé lanh bénh.

Thao tac nay ddnh dau budc khoi ddu clia mot giai doan y hoc
mang nhiéu hy vong, do la giai doan diéu tri gen cho cic bénh.

2. Cac bién phap gen trong chira bénh cho ngudi

Tuy di€u tri gen mdi ra ddi, nhung dén nay da hinh thanh mot
s0 hudng vé liéu phédp gen trong chita bénh cho ngudi nhu sau :

2.1. Ligu phip antisense, antigene.

2.2. Pua mot gen méi vao bu dap cho gen hong héc.

2.3. Dua mét gen mdi vao san xudt ra chat cdn thigt dé tieu
huy t& bao bénh.

2.4. Cdy gen vao cdc vi khudn, ndm men... dé san xudt céc
duge pham mdi quy, hiém sir dung trong diéu tri céc bénh.

(4 loai liéu phdp trén, xem quyén Cong nghé gen va cong
agh¢ sinh hoc tng dung trong y duge hoc hién dai do GS.TSKH.
bii Duy Ban va PTS. Lit Thi Cam Van chii tri - Nha xuat ban Y
hoc - 1994).

2.5. Téi 6 hop gen trong tao vaccin thé hé méi, caccin phan
ir ~ vaccin DNA (xem quyén Céng nghé gen trong sin xuit
vaccin thé' ¢ moi cia GS. TSKH. Déi Duy Ban, nam 1994).

2.6. Slt dung cong nghé gen trong cdy ghép cdc co quan dé
thay thé nhitng b6 phan bi bénh).

2.7. Thay phau thuat bang liéu phap gen.
Céc Ligu phép trén s€ duge trinh bay dudi day.
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3. Li¢u phap antisense, antigene _

Diéu wuj antisense I3 diéy il nguoc huéng con didu tri
antigene 1a diéu ti chong lai gen bing cdch mot chuéi
oligonucleotid tréi buoc ci chugi kép DNA. Thuc chit cia cdc
diéu trj ny 13 lai tao bé sung vao phan tr DNA hay RNA 1am cho
céc gen d6 khéng hoat déng duck.

Thidu : hinh I chi ra cdc kiéu lien ket cha peptid nucleic acid
(PNA) 161 DNA chudi don va DNA chudi kép.

Phuong phap diéu tri gen nay rat hita hen vi dac hieu vi rat 6
g dung trong diéu tri bénh do virus, trong ung thu vi trong céc
bénh di truyén. Bang | gisi thieu mot s6 bénh cé kha nang diéu tr
gen bang k¥ thuat triple-helix..,

Liéu phdp gen bing antisense vi antigene hién nay dang
nghién citu dé chita mot s6 bénh do di truyén, ung thu, virus.

4. Li¢u phap dua mot gen méi vio biy dép cho gen hong hée

Thé gi6i trong nhimg nam qua dd ¢ mot s6 ket qua trong
diéu tri gen loai bénh kiéu nay. Dudi day c6 thé ké ra mot s& thi
du dién hinh :

- Ken Culver & Betherda {(M¥) di bdo cdo chién luge diéu tri
gen cua bénh thigy enzym adenosin deaminase (ADA). Thigu
enzym nay thi chat doc tich ty lai giét t€ bao lymphocyte T va B.
Tré chét ngay nam dau do suy gidm mién dich phdi hop ning. Tac
gia da nghién ctu chita bénh bang cich téch € bao lymphocyt T ciia
bénh nhan dua ra ngoai 1ot gay nhiém bang retrovirus ¢6 mang gen
ADA, sau d6 lai truyén lai t€ bao T d6 vao mdu bénh nhan. Két qua 2
trumg hop da dugc xir 1y kidy nay thdy hiéu gid khang thé duge cai
thién 1 vA cdc bénh nhan di phdt trién hach lympho,
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chudi don va chudi kép

158



/ L]
Vi z
—
= . -
J T &
LT - \ &
\ T z-1 &
S
. 72]
.O—-— \ 1]
e 2 £
x 3
-~
-4 z x '
, B VTS
e
(7
27" %p
1
- 4
a
J
. z
- 4 =0
z
AN @
Q T =
- =
AN 8
z z =
!
L= =
o .‘Z\Vz‘n: .
-
T e
s
(¥ L 7
A,

Hinh 2. So d6 gidi thiéu cdc (:ligo nucleotide hinh thinh xodn ba
(triple-helix). Soi den ddm la soi Oligo nucleotide thir ba duoc tong hop dé
lién két DNA duplex.

{a) va (b} - basctrciplets vé (c) : sir lién ker Oifgonucieotide (sof den dim)
trong rénf cda DNA xoan kép.
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Bang 1. Cdc bénh c6 khd ning diéu tri gen bdng ky thudt

triple helix

Phan loai bénh

Trén cac bénh cu thé

Céc bénh do virus

1. Adeno virus

2. Herpes simplex virus 1 (HSV 1)
3. Herpes simplex virus 2 (HSV 2)
4. Herpes Zoster

3. Cytimegalovirus (CMV)
6. Epstein — Barr virus (EBV)
7. Human paplilloma virus (HPV)

8. Human T ceil lymphotropio virus — | (HTLV-1)
9. Human — imunodeficiency virus (HIV)

10. Influense A

1'1. Influense B

12. Farain fluense

13. Hepatitis A

14. Hepatitis B

Cdc bénh ung thu

15. Lymphoma

16. Leukemia

17. Melanoma

8. Osteosarcoma

19. Carcinomas

20. Prostate carcinoma
21. Kidney carcinoma

22. Bladder carcinoma
23. Breast carcinoma

Céic bénh khdc

L

24. Psoriasis

25. Allergy

26. Inslammation
27. Drug resistance
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- Charles Coutelic & Luan Don (Anh) da diéu tri gen d6i véi
bénh x0 nang (cytic fibrosis) gay r6i loan van chuyén ion clo (Q1)
& phéi. Nguyén nhan do thieu y€u 16 diéu hoa din CI' qua mang
x0 nang. Tac gia di dung adenovirus lam vector dén gen sinh yéu
t6 diéu hod dé - dé dua vio co thé cij thién tinh trang néi trén.

- Marianne Grassman & Michigan (My) da mo ta su diéu tri
gen d6i véi beénh tang cholesterol di truyén.

Ngudi ta thay thicu gen mi hod receptor cita LDL (Low
density lipoprotein) van chuyén cholesterol vio gan dé chuyén
hoa, nén cholesterol ( lai trong mau gay xo vita déng mach - nhat
la dong mach vanh tim dé bi tic mach — gay nén bénh nhéi mdu
cotim. D6 1a bénh nguy hiém. Tic gia da st dung retrovirus mang
gen receptor cua LDL dua vao € bao gan nguoi — va thay ring da
giam duge 25% cholesterol trong mau bénh nhan.

5. Pua mét gen méi vao san xudt ra cac chat can thiét dé
tiéu huy t&€ bao bi bénh

D6 1a trudng hop lieu phap gen bang cac cytokin 1ai t8 hop
thudng dugce dp dung trong didu tri ung thu.

Cac gen cytokin nhu gen IL-2 (interleukin-2) [.-4, TNF
(tumour necrosis fector) vov... dua vio virus daw, réi gay nhiém
cho lymphocyt T tich ra tir mau cac bénh nhan ung thu.

Sau lai dua cdc t¢ bao T da duogc chuyén gen dé viao trong co
the ngudi bénh. Cic 1€ bao d6 tiét ra chc cytokin diét t& bao ung
thu. Day con goi 14 vacxin t& bio song.

Bang 2 dudi day néu céc tic dung ctia céc cytokin khi duge
bicu hién bdi virus tai 16 hop.
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Bang 2. So sdnh cdc chitc phdn di dupc biét cua cdc
cytokin véi cdc hiéu qud ciia chitng khi dwgc biéu hién boi virus

duoc 16i t6 hop
Ciac Cac chite phan cha Hiéu qua mién dich khi
cytokin yéu da dugce biét duoce biéu hién ra trong
’ virus dau tai to hop
1.IL-1y Lam hoat hod cédc Lam ting sy tra 1&i khang -
t€bao T thé tri nhé
2.IL-1B Lam hoat hoa cac
té bao T
3.1L-2 Yéu t6 16n ctia T iam  |Lam yéu sy 1on cua virus lam
hoat ho4 cdc t&€ bao B, | kich thich cdc t€ bao gi€t tu
cdc momocyt va cic 1€ | nhién sdn xudt ra IFN-y
bao giétty nhién
4.IL-3 Yé&u t6 sinh frudng va | Tao mau trong cac dong vat
biét hod t& bao mau bi chiéu xa
5.IL-4 Lam didu hoa tra 101 | Lam tang tinh chat bénh ly
khéng thé, dic biét IgE clia virus
6. IL-5 Lam diéu hoa san xuat |Lam kich thich su tra 161 IgA
IgA dac hiéu khang nguyén
7.1L-6 Pugc bao gdm trong sy | Lam kich thich sy tra 16
chin ciia t€ bao Btdi  |1gGlI dac hiéu khang nguyén,
nhitng t€ bao bai tiet | phuc hoi bo sung cla cic &
khéng thé dac biét 1gGI bao T gitp d&
8. IL-7 Chat hoat hod sém t&
bao B
9.1L-10 |Lam diéu hoa mién dich
trung gian t€ bao
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Bang ‘ttié'p theo)

10. TN-a. { Hoat dong chdng virus | Han ch€ su 16n lén cna virus
invitro, hoat hod t€ bao | tdi 16 hop, cho phép chuot
T doc thi€u t€ bao T chong nhiém
khudn
11. TNF-y | Lam diéu hoa phic hop | Han ché su 16n 1én cla virus
cc phan tit hoa hgp td |  tdi té hgp cho pbép chudt
chic (MIIC) trén cac t€ | khuyét t€ bao T van chdng
bao trinh dién khing duge nhiém khuan
nguyén
12. TGF-B | Uk ché céc chitc phan
ciaté bao TvaB
in vitro lam hoat hoa
trinh&cta T

6. Chuyén gen vio cac vi Khudn, nim men... dé san xuat
cic duge pham quy hiém diéu tri bénh

Ngay nay, nhé phat trién cong nghé gen, ngudi ta dd 1am cho
cdc vi sinh vat — chi véu E. colf va ndm men Saccharomyces
cerevisae — tao ra nhimng thudc hormon, protéin, khang sinh...

Vi cdc chic nang tao ra nhimg san phdm nay khong quen
thudc véi ching nén trudc do cac vi sinh vét phdi duge cdy gen
mang thong tin cdn thi€t dé san sinh ra nhitng chit mong muén
bang phuong phap tdi 16 hop gen. Sau dé chiing duoc nu6i cay va
sinh s6i ndy nd nhanh hon trong nhimg binh lén men : 5 lit, 10 lit
hoac tham chi 100 lit, 500 lit v réi ngudi ta tdch chiét duge céc
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san phdm dé tir vi sinh vt hoac tir moi trudng cdy ching dé Iam
thudc men. '

Hién nay c6 hang chuc cong ty genetech ra ddi va canh tranh
nhau dé san xuat va thuong mai hod cdc san pham néi trén. Ho thu
v€ mot l¢i nhuan kéch sb téi hang ty d6 la cho méi hing trong vai
nam lai day. ]

Vi du doi v6i hormon somatotostatin — ké tir thang 11-1977
tai phong thi nghiém Genetech ¢ San Francisco, giéng vi khuin
dugc mang gen san xuit hormon d6 bang céng nghé gen dau tién
ra doi. Chiing san sinh ra somatostatin dé chifa bénh tuyén yén, chi
cin 100g vi khuan bién ddi gen da tao ra Smg hormon moét céch
nhanh chéng — ma truGe day da phai ding dén 100 tin nio clu dé
chiét xuat hormon dé. ‘

bai véi insulin, sau d6 mot nam ciing do hang Genentech da
san xuét thanh cong bang con dudng tai té hop gen vao vi khudn
E. coli ma trudc diy chiing phai tdch chiét tir hang tram, ngan tan
tuy bo, lon mdéi thu duge vai gam dén chuc gam. D4y l1a thi trudng
to 16n vi ¢6 t6i 5 triéu ngudi bi bénh tiéu dudng trén the gidi phai
dung dén insulin hiang ngay cho dén suét doi.

D6i v6i mot loat nhiing chat khdc nhu :

Somatotropin, interpheron, protein déng mdu yéu t6 XIII,
protein CD4, albumin huyét thanh v.v... cling déu dugc cic cong
ty canh tranh san xuat theo con dudng téi t6 hgp gen. Bang 3 dudi
day néu vi du dién hinh c4c vi sinh vt cdc hing trong san xuat
albumin huyét thanh bang cong nghé néu trén.
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Bing 3. Cac sinh vat duge ding dé san xuit albumin
huyét thanh ngudi bang con dubng tai t6 hop gen.

Cac sinh vat

Céc cong ty (cac hang) tién hanh san
Xuat

1. E.Coli

2. Bacillus subtitis

3. Sacharomyces
Cerevisise

4. Schizosaccharo
myses Pommbe

5. Prchia Pastoris

6. Hanseula
Rolymorpha
Kiuyveromyxes

lactis Aspergillus
niger

7. Aspergillus
nidulans

8. Notingham

9. Nerospora crassa

10. Solanum
tuberosum (Potato)

11. Sus scrofa (pig)

Genetech, South San Francisco, CA, USA.
Upjohn; Kalamazoo, MI, USA,

Genetica, Rhone Poulenc. Paris, France
Genex, Gaithersberg, MD, USA

Genetech. South San Francisco, CA, USA,
Delta, Nottingham, UK Rhone Poulenc,
Paris, France. Green Cro6 corp, Osaka,
Japan. Tonen, Tokyo, Japan.
Skandigenvepex Biotechnika, Stockholm,
Sweden.

Delta, Notingham, UK

Philipps, Mahwah, NJ.USA.
Green Croos corp, Osaka, Japan

Delta. Notingham, UK Rhone Poulenc.
Paris, France Gist Brocades Deift. The
Netherlands

Delta, Notingham. UK

Delta, UK
Tonen, Tokyo, Japan

Mogen international NV. Leiden The
Netherlands

DNX, Princeton. NJ. USA
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7. Tii t6 hop gen trong tao vaccin thé hé méi, vaccin phan
tir va vaccin DNA '

Hién nay phong va chéng mot sd bénh do virus, do vi khuan
va ca bénh ung thu thanh cong nhd vao viéc san xudt vaccin tdi td
hgp gen.

- Mot s6 khdng nguyén virus dé duoc san xudt tr nim men
nhu khing nguyén bé mat cia virus viém gan B (HBsAg) trong
phong va chéng bénh viém gan B nguy hiém cho ngudi ; khing
nguyén glycoprotein cua virus HSV-1, khiang nguyén
hemagglutinin (HA) cta virus ctim, khang nguyén T cua virus
polioma, khdng nguyén gag cla virus HTLV-III v.v...

- Mot s6 vaccin phan tir khac ciing dugc san xuit trong
E. coli, hoac trong virus dau tdi t6 hgp nhu vaccin sét rét, vaccin
dai, vaccin HIV...

- Gan day mdt huéng vaccin méi duge ra doi, d6 1a vaccin
DNA. Nho k¥ thuét sinh hoc phan tir phét trién, két hop véi viec
hiu tudng tan hon vé bénh tat va hé mién dich — ma cic nha
nghién ciru di dua ra thit nghiém loai vaccin nay. Céc thir nghiém
lam sang ddu tién & ngudi mdi bat dau tit nam 1955, v& nguyén
tic, vaccin ndy c6 thé hau hét chong lai bat ky mot bénh ndo ;

Chiing ta biét rang, hién nay nhiéu loai vaccin chi ¢6 tac dung
kich thich hé mién dich dich thé, nghia la chong bénh dua trén
hang rdo khdng thé lvu hanh trong méu vi bach huyét. Cac khéang
thé nay troi néi trong dong mau cho téi khi gap mot protein la vira
van thi ching két hop va lam mat tic dung gay bénh clia khang
nguyén. Nhumng trong qua trinh dé6, ¢6 lic phai theo duéi rugt bat
protein la ngoai xam, nén céc dai thuc bao tham gia céc t& bao nay

b4o cho hé mién dich lymphocyt B va T phdi hop tao ra khdng thé
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nhanh hon théng qua tri nhé nhan biét protein la trude day. Chinh
vaccin dwa cho hé mién dich tri nhd nhu vay. Th€ nhung khi vao
duge trong t€ bao chil, tic nhan gay bénh thoit dugc khoi su chi §
ctia khdng thé. Trong trudng hgp nay phéi huy dong dén hé mién
dich t€ bao va hé nay tiéu diét toan bd ca t€ bao nhiém bénh dé
ngin chin bénh lan rong. Song c6 mét sd tdc nhan gay bénh tinh
quai hon, luon luén thay déi hinh dang bé mat lam khé khan trong
viéc nhan dang dé tin cong. K& d6, dit da duge 1am yéu, vaccin
phai that sy “song” mdi ngan chan liy bénh ding nghia, nhimg
nhu thé thi hiém hoa s& gia tang. Vaccin DNA khong dem lai hi€ém
hoa nhu vay. Li do 14 ching tdc dong bang cdch lam cho céc t€
bao tao ra mhitng protein la ma khong ¢6 tic nhan giy bénh bén
canh. :

Tién s Marget Lin (M¥) da tao ra dugc vaccin DNA dau tién
- d6 1a ban sao phén tr cha gen bén trong goi 1a nucleoprotein. Tac
gid dua gen nay vao plasmid va dua vio vi khudn. Ding vi khudn
sinh séi ndy n& mét luong 16n cdc plasmid mang gen virus cdim
ndy trong mot thdi gian ngan. Sau khi thu hoach duge céc plasmid
d6 nhém tac gia dua chiing vao co thé chudt va hq v6 cling phén
khdi vi dd khdm phd ra duge chudt ¢6 ddp img mién dich manh doi
v6i bénh cim.

Két qua ndy vuot xa sy mong dgi clia nhém nghién ciu. May
con chuét clia ho da that sy mién dich déi véi ca 2 loai cim : Mot
loai c6 tir nam 1934 va loai kia cé nam 1968. Cic virus cim
thudng xuyén ddi 16p 4o khodc ngoai 1am cho hé mién dich khé
nhan dién, nhung phéan tr nucleoprotein tir vaccin DNA, nhd chic
nang gidi phdn xét da t6n tai tvong duong hon 60 nam qua va di
stic nhan ra va t4n cong virus cim.

Hién nay nhiéu nhém nghién ctiu khéc bat chude vaccin DNA
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chéng cim - di bét ddu ché tao vaccin DNA khéc — nhu vaccin
DNA chéng lao, vaccin DNA chOng viém gan B, vaccin DNA
chéng ung thur.

Dau théng 8-1996, tap chi Nature medicine (Anh) dang tudng
trinh 2 nhém nghién ctu ché tao ra vaccin DNA 13y ¢t vi khudn
lao. Khi ho tiém vaccin nay cho chudt nhat, con chuot da duge
mién dich d6i véi lao. Bac si Douglas B.Lowrie, nhi nghién ciy va
phat trién loai vaccin méi nay tai Vién Y hoc qudc gia Anh néi
rang nhiing két qué vira kham phd s€ giip cdc nhi khoa hoc sdn
Xudt mot vaccin cho ngudi chéng lao hitu hiéu hon BCG. Vaccin.
BCG - ding tiém cho ngudi — trén co s& vi khuin séng lam yéu
doc lyc. Ngudi ta hy vong c6 thé s& tao nén stic khdng bénh,
nhung that ra dén nay hiéu qua ciia né khéng chic chén. Trudc
day nhieu vién chifc y t& cong dong tin réng, giika thap nién 80 lac
khong con 12 méi de doa 161 stic khoé con ngudi. The nhung thap
nién vita qua sy tré lai ciia, lao 12 dang sg, bdi nhiéu truong hop lao
¢6 lién quan dén da gia tang clia bénh AIDS trén toan ciu.

Mic di m6i lien quan gita vi khudn Mycobacterium
tuberculosis vi lao 1 mot trong nhitmg van dé duge kham phd sém
nhét, nhung dén nay chéng ta bist tuong déi it vé beénh nay. Mot
50 loai lao khdng thusc khién céc bdc si vit va khi diéu tri lao cho
nhiéu bénh nhan. Theo WHO, 70% bénh nhan lao khang thudc s& -
cheét trong vdng 4 thing va t6 chitc nay bio dong chinh phi cic
nuéce cén ¢6 chuong trinh chéng lao rong 16n, néu khong, 30 triéu
ngudi nia s& chét trong 10 nam téi va 90 triéu s& bi nhiém lao. Tai
MY ¢6 hon 15 trigu ngudi mic lao ngim.

Loat vaccin BCG hién nay ciing ¢é khi khéng tao duge mién
dich chong lao. Vi vay khi thay vaccin DNA chéng lao hiu hiéu ra
doi tién si Lee Reichman — Giim déc Trung tam lao quéc gia
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thudc Trudng y New Jersey tai Newark phdt biéu : “Toi rat vui khi

“thdy loai vaccin mdi ra d&i” va Elisercarz, gido sut mién dich hoc,
Trudng dai hoc California nhdn manh : vaccin tir gen dé& san xuat
hon cdc vaccin chita vi khudn cdn séng — va rat hy vong vaccin
chéng lao loai nay s& ré hon, d& bao quan, d& van chuyén va cho
mic bao vé chic chin hon — s&.ngéin chan dugc bénh lao lay lan
rong. '

- D61 véi vaccin DNA chdng bénh viém gan B, ciing da duge
mot s8 tac gia thao ra. Heather David va cong su & Trudng dai hoc
Ottawa dang tién hanh san xuat vaccin loai nay. Khong giéng nhu
bénh clim, bénh viém gan B tir lau di c6 thé ngita bang dong
vaccin kich thich cdc khdng thé. Nhung viéc ching ngia thi dai
dong, phic tap, ngudi nhan can phai duge tiém ba lan trong 6
thang. O nhiéu noi, viém gan virus B lan tran thanh dich rong Ién,
viéc tiém ching nhu trén to ra rat phién phic. Tién s David hy
vong vaccin DNA chéng viém gan B ndy sé dem dén cho co thé su
mién dich tét va lau dai, déng thdi ciing hy vong ci chita tri cho
ngudi da méic bénh nira.

- Dai v6i vaccin DNA chéng ung thu da ra doi cach day 5 dén
6 nam khi cdc nha khoa hoc nhén ra ring c6 thé thuyét phyc hé
théng mién dich clia co thé phd huy cdc t€ bao ung thu. Néu diéu
ndy x4y ra, hé thong mién dich c6 thé chi tin cong t& biao ung thu
nhu nhitng phan tit ngoai lai. Cic t€ bao ung thu ¢6 16p protein duy
nhit & trén bé mit cha ching va chinh nhitng protein niy duoc sir
dung d€ khoi day siic dé khdng cha hé thdng mién dich.

Nhom nghién ciu & Sauthampton va Cambridge san xuit
vaccin ndy bang cdch 1dy chudi DNA 1a mit ma cha mét loat
protein trén € bao ung thu va ti t3 hop gen vao plasmid tao ra
vector chuyén gen. Khi tiém vector vao co bap bénh nhan, thi bo
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phin ch¢ tao protein cila t& bao co sé bat dau san xuit ra loai
protein ung thar.

Sur xudt hién dot ngot cia hang triéu phan tir protein ung the
s€ kich thich hé théng mién dich sin xuat hang ty khéng thé chéng
lai chung Céc nha khoa hoc rit hy vong trén co s& nay cdc khéng
thé ciing s& tan cong cac protein bam trén bé mat cla t€ bao ung
thu va vi vay diét luén ung thu & bénh nhan.

8. Sir dung cong nghé gen trong cdy ghép cic co quan

Hang nam tren thé€ gii ¢6 hang van bénh nhan chds duge ghép
cdc co quan ndi tang nhu tim, phéi, than, gidc mac v.v... Tuy vay
cdc nube tién ti€n déu c6 ngan hang cic co quan dé — do nhimg
nguot oy nguyén hién dang. Song s& cung bao gid ciing thidp hon
86 cdu gdp hang chuc lan. Do d6 bon maphia dya vao con st dé
buon bén tré em dé Ky phi tang, hodc dénh cip nhimg phi tang
clia cdc b¢nh nhan méi chét dem ban kigm nhiing khoan tién 16n.

Dé gbp phdn gidi quyét nan khan hiém cac phi tang ghép dé
— cdc nha khoa hoc di nghién citu viée ghép céc noi tang tha vat
vao cho ngudi va di buée dau ¢6 hy vong.

Céch day 90 nam v€ truéc, mot nha phiu thuat ngudi Phap da
ghép than lgn cho bénh nhéan, nhung bi thii loo” va bénh nhan
khong séng dugc. Nam 1910, ngudi ta da thay thin khi cho mot
bénh nhan khéc - nhung ngudi nay ciing chi séng duge cé 30 gid.
Nhimg ndm gin day, ngudi ta vén thuc hién cdc ca ghép noi tang
tha vat cho ngudi, nhung kho kéo dai cudc séng.

Vé mat 1y thuyét c6 thé bl dap sy thi€u co quan ngudi bing
cfy ghép co quan loai vat. Song khé khan 1a & ché co thé ngudi
bénh khong chip nhan b phan duge ghép - ngay ca khi ding noi
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tang clia ngudi d€ ghép cho nhau. Hé théng mién dich ctia ngudi
nhin rdt nhay cam véi vat la va bing mét cich tdn cong dé thai
loai co quan dugc ghép. Vi vay cic bac si méi khi ghép cic co
quan clia ngudi — ngay ca ngudi can huyét — anh em ciing phai
ding thudc vc ché mién dich. Dung néi tang thi vat dé ghép cho
ngudi con nguy hi€ém hon. Dé khac phuc tinh trang khé khan nay,
ngudi ta di ddnh lia hé mién dich. Cdc nha nghién ctu di nghi
dén viéc ao ra gidng vat duge cdy gen ngudi d6 12 lon va chuot.

David White — Gido su mién dich hoc va Hohn Wallword
chuyén gia ghép tim & bénh vién Boston (M§) dd thanh lap tai
Boston mét trung tdm mang tén “Imutran” nhim muc dich cay gen
ngudi vao phoi lon d¢ cho ra doi loai lgn c6 noi tang chép thuan
protein ngudi, va nhimg con lon nay s& duge nuéi va hoan thién
viéc lai tao chiing d€ ndi tang ching c6 thé ghép dugc cho ngudi.

Mot thanh cong dau tién 12 ghép tim. Mot ca ghép tién hanh
dau tién trén th€ gidi thanh cong 14 do gido su Chris Bamard thuc
hién ghép tim lon sang ngudi. Cho dén nay, sau mét nim theo di,
qua tim lon nam trong nguc ngudi van lam viéc t6t, khong c6 su
dao thdi. Hién nay cdc nha bdc hoc M¥ ¢6 trong tay 500 con lon
gidng d€ giti dén cdc trung tam c6 nhu ciu ghép.

Nhu vay viéc ghép gen vao phi tang cdc dong vat dé ghép co
quan cho ngudi la thing lgi trong tAm tay, nhung lic &y nhimng
ngudi yéu nhau liéu ¢6 ddm chap nhan séng véi nhau bang qua
tim lon trong ngudi khong ?

9. Thay phau thuat bang liéu phap gen

Nhur trén ching ta d biét, liéu phdp gen ngiy cang vimg ving
budic vao nén y hoc hién dai - trong diéu tri cdc bénh 15i di truyén,
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cdc bénh tim mach, ung thu v.v... Tuy nhién, gén day cc nha khoa
hoc My con hy vong ring, ngay ca trong nhitng trudng hop bi kich
nhat, nhd 4p dung lieu phap gen, ho vin c6 thé bio vé dugc ngudi
b¢nh d6t véi nguy co tan phé. Tai nhitng noi mach mau bi co thit
— ho dua vao co thé mot loai gen ¢6 thé thuc hién dugc chite ning
t20 ra hop chat thic day sy sinh s6i nhimg mang mach méu phu.
Béng cich d6 cdc nha khoa hoc M di tao ra dugc cic tic pham
“typass” kinh dién timg thuc hién trong ky thuat phiu thuat tim
mach hién dai, song khéng cdn phai phau thuat phuc tap.

Gido sur Jeffrey Isner — Truong dai hoc tdng hop Tuffts méi
day da xi trf liéu phdp gen néi rén cho mot nir bénh nhan trén 70
tudi dugc tang luu luong méu trén 80% & nhitng noi cén thiét. Tac
gid da khing dinh trén tap chi “Lancet” ring : liéu phép gen nay
c6 thé tr& thinh phuong phép diéu tri thay the hiw hiéu mot s§
bénh tim mach trdm trong mot khi moi tan duge t6 ra bat luc.

Ngay nay dung liéu phdp gen, cic bic si dang dua nhimng boc
mot 16p polimer chita ddy doi quan gen vio cic mach mdu nhu
ki€u truéc diy dua nhimg “khinh khi cau day gas” dé md& rong
mang mach mdu. Sau khi 16p polimer chifa gen bidm vao thanh
mach, thi DNA s€ dugc tham nhap vao bén trong, san xuit ra céc
nhan 16 lam gia tang mach mdu. Vi két qua chi vai tuan di xust
hién c4 mang mach mau méi. Nho liéu phdp nay, bénh nhan ddy
lii duge nhimg cam gide dau dén trong chan cling nhu nhimg vét
thuong co bap. Cic nha khoa hoc dang hoan thién phuong phép
nay, diéu d6 md ra mét ky nguyén y hoc mdi.
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10. Liéu phap gen lymphokin diéu tri ung thu va biéu
hién cic lymphokin bang virus tai td hop -

Mot 56 luong Ion cde lymphokin i 16 hop duoc dua ra thi
trirong trong thoi gian gin diy di lam s6ng lai niém hy vong vé
mot gidi phap mién dich cho bénh ung thu. Nhi¢u lymphokin, don
thudn hodc phoi hop, di (6 ra-cd trién vong trén cdc thir nghiém
déng vit vé trén nhilng thir nghi¢ém so bg ¢ ngudi. Pc tinh toan
than cta lymphokin 13 han ché chinh cua loai licu phdp nay,
thudng can tré viéc sir dung lidu di d€ Iam khoi u thodi trien. DE
hiéu 16 khé ning diéu tri chong ung thu ctia cdc lymphokin téi (0
hop, cén c6 nhitng mo hinh phan phoi thuéc mdi c6 thé kich thich
167 da ddp ting chong khoi u tai ché va gidm thiéu doc tinh toan
than. Hién nay nguor ta dé xuat mot liéu phdp gen lymphokin tdc
dung véo & bao khoi u sé tor uu hod viéc phdn phoi lymphokin.
Mot s6 kho khan co thé gip phél khi thuc hién phuong phdp nay
ciing duoe ban luén.

Su phét trién khong ngimg cla bénh ung thu gay ra an tuong
sai 14m vé su ¢6 mat thudng xuyén ctia phic hop thé dich va ddp
ting 1€ bao vat chii khién chiing ta hy vong vé mot bién phdp mién
dich tri liéu diéu tri kho6i ung thu. Phan tich chi ti€t cac tham
nhiém khéi u cho thay nhiing s6 lugng va ty 1é khdc nhau cia t€
bao lympho T déc va tro gitip, t€ bao diét ty nhién, tién than t&€ bao
LAK (1€ bao diét duge kich hoat boi lymphokin), dai thuc bao,
bach ciu uva bazg va bach cau trung tinh. Dac tinh tham nhiém cé
¥ nghia tién luong v duéi nhitmg di€u kién thich hop, cic 1p 1€
bao dugc liét ké & trén co thé diét «& bao khéi u iz vitro truc 1i€p
hoic phu thuoc khdng thé, thudng song song véi hoat tinh chong
khéi u in vitro trong cic nghién cttu cdy chuyén. Do d6, hinh nhu
bénh nhan ung thur c6 mot thit vii khi t€ bao ¢6 thé loai trir khéi u,

173



nhung vi 1Y do nao d6 nhiing t& bao nay da nim ngn trong khi khoi
u phat trién.

Su phong phii céia cdc t& bao lympho tham nhiém khéi u
(TIL) rét khic nhau giita cdc loai ung th, nhung cé dac diém 13
giam ty s6 & bao T tro giiip T doc va gidm hiéu qua nhan ban. Ly
do cla tinh trang té liét chifc nang t& bao T tr¢ gidp va hau qua 1a
giam thai loai khéi u bao gém su gia tang t€ bao T 1ic ché. té bao T
trg gidp khong dép ting do trinh dién khdng nguyen sai léch va cic
chét chdng viém do khoi u tiét ra.

Mic dii nhi€u yéu 16 khdc nhu sy tang sinh nhanh chéng va
mat biéu hign MHC g6p phan ngan can thai tri khai u, tinh trang
té liét chifc nang t€ bao T trg gitip 13 co sd ciia nhidu chién luge
mién dich trj liéu.

Liéu phap mién dich lymphokin

Su nhén ban, bi€u hién vi sin xuit trén dién rong céc
lymphokin tdi t hop gan day da tao diéu kién thuan lgi cho viée
st dung céc t€ bao phan tng phu thuge t€ bao T tro giip. Pac biét,
interleukin 2 (IL-2) t4i t§ hop di dugc dimg dé {am tang t€ bao
LAK in vitro, 1€ bao nay dugc csy chuyén véi liéu IL-2 toan than
cao. Nh& d6 da gidp lam cho khéi u thuyén giam, nhat 13 & u hic
t6 dc tinh di can va carcinom t€ bio than. Cic TIL tang sinh nho
IL-2, bao gom tién than 1€ bao LAK, € bao T d6c va trg gidp, hinh
nhu ¢é doc tinh t€ bao 16n hon t€ bao LAK dai vOi1 khél u ciing
chung nguén géc ma tir d6 chiing dugc chiét xuat va vi thé cé kha
nang tri lieu 16t hon. Nhiéu lymphokin, bao gom IL-1, IL-4, IL-5,
y&u & hoai tt khéi u (INF), yé&u 16 kich thich dong bach ciu hat -
dai thuc bao (GM-CSF) va beta-interferon (IFN-B) ¢6 hoat tinth
hiép dong vdi IL-2 trong cdc he thong san sinh t& bio LAK in
Vitro, m& ra mét huéng cho nhiing thir nghiém lam sang in vivo
cdc phé6i hop lymphokin ¢6 trién vong.
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Trd ngai chinh cla céc phuong thiic chuyén t€ bao TIL hoac
LAK nuéi cay 1a mic dit ¢6 dap tng thuan loi toan bd hoac mot
phén, song viéc khéi bénh hi€m khi xay ra, khién cho viéc str dung
thudng qui liéu phip dér tién, phic tap va t6n thdi gian nay khé
dugc dng h¢. Nhi€u vin d€ ciing ndy sinh tir viéc phai cho 1iép xiic
in vivo lién tuc v&i IL-2 dé duy tri trang thai diét khéi u tich cuc
cha céc t€ bao cdy chuyén. Do thdi gian bén huy in vivo clia cic
lymphokin rit ngan, nén can truyén lién tuc hodc tiém thudmg
xuyén IL-2. Hon nifa, néng d¢ IL-2 cdn dé€ duy tr hoat tinh t& bio
1a doc, gay sot, rét run, giit nuGe va héi ching thost mach nguy
hiém dén tinh mang. Phan phéi IL-2 tai cho lai ¢6 thém nhiing khé
khan cla vi¢c tiép can khoi u vk thudng khong du cho nhitng khoy
u di can sau.

Nhi€u phuong phdp méi nhdm lam tang 1y s6 tri lieu va don
gian hod viéc phan phdi IL-2 bao gém céc bién ddi hod hoc dé én
dinh phan tir, cic ché phdm HL-2 gidi phéng cham, hé théng phan
phoi liposom, va cay ghép t€ bao tiet [L-2 di xir 1y di truyén. Tuy
nhi¢n, khéng ¢6 phuong phap nao trong s6 nay duogc thira nhén la
c¢6 du khd nang cho liéu phdp IL-2 d8i véi ung thy, 13 liéu phap
cin cung c4p lymphokin tai ché lién tuc cho moi khdi u ma chi
giai phéng t6i thi€u vio tuin hoan toan than.

Liéu phap gen lymphokin

It ra 1a vé 1y thuyet, viéc phan ph6i lymphokin cé thé duoc caj
thién nhd mét trong hai phuong phdp tri liéu gen. Phuong phap thi
nhat bao gém chuyén va biéu hién in vitro cdc gen lympliokin
thich hop trong t€ biao TIL truée khi cdy truyén. Cic TIL “nha
thi€t ke” w kich thich da bién ddi di truyén nay cd thé biéu hién
tang doc tinh t€ bao chéng khéi u. Phuong phép nay dua trén kha
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ning khéng chic chan cia TIL t6i ding vi trf khéi u va con chiu
thém mot nguy co la viéc san sinh lymphokin cu thanh niy c6 thé
khién chinh ban than TIL chuyén dang éc tinh.

Mot bién phip thay th€ cho TIL “nha thiét k& l1a licu phip
gen lymphokin hudng 1€ bao u ma, bd qua nhitmg khé khan trong
thuc hanh, chac chan s& 12 mot-hé théng phan phdi lymphokin 1y
tuong. Nhimg lymphokin don thuan hoac cdc ph6i hop lymphokin
duoc Ehon loc theo kha ning kich thich 16i wu cdc TIL, s& diroc tiét
ra & didng vi tri sau khi chuyén gen véi két qua 12 tieu diét ca
nhimg t€ bao ung thu khong tiét interleukin. Mic do bai tiét
lymphokin, ban dau duge ki€ém sodt bang nhiing chat hoat hod gen
phu hop, s€ giam din song song vdi sy phd huy t& bao ung thu va
doc tinh toin than s& duge giam thidu.

Nhitng lymphokin nao ?

Céac lymphokin ¢6 ngdon gée t€ bao T trg gifip bao gém IL-2,
IL-3, IL-4, IL-5, TL-6, IFN-y, TNF, lymphotoxin va GM-CSF.
Tinh da dang cha chdc nang lymphokin lam phifc tap nhing du
dodn vé khé nang chét cla mot khéi u dac hiéu tiét ra mot
lymphokin dac hig¢u. Lagi ich cla bai tiét lymphokin bao gém tang
thu hit t€ bao dap iing t6i khéi u va su tang sinh cla ching, va
hoat hod trang thdi diét khéi u. Tiép dé dong thac lymphokin giai
phéng tir t€ bao phan iing hoat hod s& khuéch dai thém va duy tri
ddp (img viem mién dich tai ché chéng khéi u. Trinh dién khang
nguyén bai dai thuc bao duge cai thién, cling véi cdi thién t€ bao T
trg gidp, cling ¢6 thé din dén ting san sinh khang thé khéi u, lam
tang hon nita hoat dong diét 1€ bao u chia thu thé Fc mang € bao
phan {ing. Gen hoac phéi hop gen lymphokin dac hiéu duge bidu
hién bdi t€ bao u s& xdc dinh thanh phan nao trong dap tng ctia vat
chi duge wu tién khuéch dai.
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Céc nghién ctru v& vai trd clia ty tiét 16 (autocrine) qua trung
gian IL-2 trén ung thu t&€ bao T & ngudi va tinh gay ung thu cua ty
tiét 16 d3 bién déi di truyén (cdc dong t€ bao T chudt sinh 1L-2)
cho thdy su bai tiét IL-2 clia 1€ bao chuyén dang lam gidm kha
nang séng in vitro cha chiing. Dong thdi, bi€u hien ADNc IL-2
trén cic dong t& bao ung thu chudt din dén sy tang sinh cham
hoac dao thai in vitro thong qua khuéch dai cdc nhénh dép dng dac
hiéu (qua trung gian t& bao T) va hodc khéng dac hi¢u ctia vat chi.

Biéu hién ADNc IFN-y & t&€ bao u nguyén bzo thin kinh cdy
ghép trén chu6t 1am tang bi€u hién phic hop tuong thich mo
(MHC) nhém I va tang tinh mién dich chong khéi u dac hiéu rén
chudt nhan.

Trong mot nghién ctu khac méi day, dong t€ bao ung thu
sinh TL-4 tao ra bing cich nhiém chéo véi gen IL-4 cla chudt da
pay dao thai khéi u khi dugge ching déng thoi cho chudt tran véi
cac dong t& bao ung thu khong sinh [L-4 khédc nhau. Su dao thai
nay ¢6 1€ dién ra qua trung gian dai thuc bao va bach cau va acid,
diéu nay hoan toan nam ngoai dy kién theo nhu‘ng hoat dong da
biét ciia [L-4. Hon nifa, khéi u sinh IL-4 phét trién trén chudt diéu
tri bing khang thé khéng IL-4 nhung thodi trién khi dimg liéu
phap khdng thé, dua dén két luan quan trong la san sinh IL-4 tai
¢ché c6 thé gay thodi trién khéi u da cb.

Nguoe véi nhimg hoat dong ¢6 1gi dugc ban luin & trén, mot
56 lymphokin ¢6 thé wu tién gay dc ché ddp ting chong khoi u hoac
lam tang hoat déng cla céc 1€ bao tham nhiém gitp khéi u phit
trién. Cling vay, su kich thich tang sinh tu ti€t 16 hodc can tiét to
(paracrine) clia t€ bao khéi u lymphokin ti¢t ra s€ lam giam hoac
dao ngugc tic dung ¢6 loi. Diéu nay dugc lam rd nhd viée quan st
su san sinh t tiét t6 chia IL-3 va GM-CSF trong bénh bach cau tuy
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tr nhién ¢6 thé do IL-1 gay ra. R rang diéu nay sé gilip chiing ta
6 thém kién thic dé thir timg lymphokin va phéi hop lymphokin
trén mét Ioat cic mé hinh ung thy dé dang bien déi di truyén in
vitro c6 thé cdy ghép tren dorn g Vat.

Phan phéi gen

Néu li¢u phip gen Iymphokin huéng t& bao u [a moét muc tiéu
gid tri trong diéu tri ung thy, thi lam céch nao dé€ khic phuc nhiing
khé khan khi thye hién 7 Mét khéi t€ bao ung thu vira phai cg
100g — 1kg dai dién cho mot quan thé t€ bao dich gom 10" — 10"
t& bao, khién ta khong thé nght dén mot hé thong chuyén gen nio
khdc ngoai virus tdj 8 hop. Trdi véi cac phuong phép tri liéu gen
duoe goi ¥ trude day, nhu thay the gen itc che khdi u, phuong phip
nay khong yeu cau hiéu qua chuyén gen phai dat 100%, mic di
vat trung gian chuyén gen (vector) phai c¢6 kha nang di t6i mét ty
¢ ding ké cdc & bao, ung thu. May mén thay, cic ADNc
lymphokin thudng ¢6 kich thusc phu hop (du6i 1 kilobase) dé dua
dugc vao hdu nir t4t ¢4 cdc vector virus 14j 6 hop.

Vector ‘chuyén gen tdi 18 hop ¢4 thé nhan ién khéng hoan
chinh, nhan lén hoan chinh hodic két hop ca hai. Mac diy an toan,
song nhimg nhuge diém cua viéc nhan ién cdc vector khong hoan
chinh d6i véi ki€ fing dung nay la dang can nhic. Cic vector phai
song in vivo di lau dé chuyén dugc gen cia ching, phii cé s&
luong bing hoic hon s6 t& bao dich (10'' - 10'%), ¢6 thé xam nhép
ca vao nhimg viing khéi u it mach mau va nhan dién duang quan
thé t€ bao dich. -

Cac retrovirus tdi t8 hop khong hoan chinh hién c6 bi bat hoat
bdi bo thé cta ngudi, cho chudn d 161 da [a 10*/ml va ngoai trit su
phu thu¢c pha S clia phién mi nguoc va tich hop, khéng hudng
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vao cic phan nhém t& bao ngudi .déflc hiéu. Nguoi ta ¢6 thé dat
dugc chuin d6 virus cao hon va bign déi 16p vo virus d€ c6 tinh
khéng b6 thé vi tao ra tinh huéng dich, qua trung gian khang thé
don dong (mAb) khing khdng nguyén ung thu. Tuy nhién, that
khé hinh dung ra cdch khéic phuc van dé ti€p can véi nhiing viing
khéi u {t mach mdu, ngoai trir.bang cich sir dung céc virus hoan
chinh nhan lén hoac mang gen lymphokin hozc cung ¢ap céc chic
nang gidp cho vector khéng hoan chinh lan tran. Kha riang gay
ung thu da dugc ching minh cia céc retrovirus di déi véi s giai
phéng tir dich qua trung gian mAB s& xay ra sau vong nhiém diu
tién cang lam ta khong thé tinh dén phuong phap nay. '

Mot he théng chuyén gen bang virus khuyét tat nhan Ién mgj
dugc wrién khai gin day dua trén virus loai adeno (AAV), mot
pavovirus ngudi tich hgp én dinh vao NST € bao chu khong cén
dén adenovirus trg guip cta né. Mic dit vector AAY khong ¢é vo
(do d6 khang dugc bé théy va 6 the dat duge chudn do cao hon
retrovirus, song nhitg khé khan trong viéc hudng dich va t€p can
vung thi€u mach mau thi vin nguyeén.

Céc vector virus hoan chinh ¢6 kha nang khuéch dai in vivo,
do d6 c6 thé nhiém vao mot ty I t€ bao u cao hon, bao gém nhiing
t€ bao & viing thigu oxy va ban hoai tir, bing céch lan truc tiép tir
(€ bao nay sang t¢ bao khic. Can g chinh ctia phuong phap nay
lai 1a yéu cau virus phai nhan dién dac hiéu quan thé t€ bao dich.

Huéng dich bé mat

Pham vi t€ bao chd cia mot virus bi han ché chii yéu bgi su
phén b6 céc thy thé carbonhydrat, lipid hodc protein dac hiéu trén
bé mat € bao, néu mot virus taj ¢ hop va cdc thé he sau cia né c6
duge nhitng dac di€m gin két cia cic mAB dac hiéu khéi u in vivo
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ma khong 1am tdn hai dén sy tham nhap cta virus ciing nhu gy ra
cic tai bi€n khic trong vong ddi clia virus, thi van dé hudng dich
s& duogc gidi quyét phan lon. Song khong may 1a gidi phdp nay
hinh nhw qué xa vdi vi nhiéu 1y do. '

Dinh hudng cdc tiéu phan virus tao tir trudc bing mAb di
thue hién duge in vitro va do'do, ¢6 1& ciling dat dugc in vivo. Tuy
nhién, trir phi phoi thé (ligand) tu nhién bi Gc che hoac bi g& bd
khoi bé mat virus, con thi phuong phdp ndy s& chi don thudn md
rong pham vi t€ bao chi clia virus d€ bao gém ci quén thé t€ bio
ung thu. Di€u nay c6 thé hitu ich d6i véi mot virus dong vat ma
thu thé khong c6 trén 1& bao ngudi song tinh gan keét tang khong
nhat thi€t s& tao diéu kién thuan loi cho virus tham nhap. Hon nira,
gia sir virus tiém ching ban ddu c6 thé huéng dich véi mAb, thi
céc tiéu phén virus duge sdn xudt in vivo sau vong nhiém ddu tién
ciing s& khong tuan theo hudng dén cfia khang thé gin ket vi su
lay nhiém hodc s& ngimg Iai hodc sé lan sang cdc mo dé ti€p nhén
khic khong phii 1a mo6 ung thir va ¢6 thé gay ra nhitng hau qua
nghiém trong cho bénh nhan.

Dé han ché pham vi vat cht cla mét virus i 18 hop va con
chdu cta ng, c4n bién déi nhitmg ving ma hod thich hop trong bo
gen ciia virus. Vi du, tat ca hoac mot phan gen virus ma hod cho
protein gan thu thé (khdng thy thé) s& bj thay (hé, Viéc chuyén
don thudn cdc khéng thy thé tir nhitng virus khéc thudng ching ich
loi gi vi rdt it (n€u c6) virus ¢6 khang thu thé hiru ich d€ dinh
huéng dac hiéu t6i nhitng quin thé khéi u nhat dinh. Gidi phip ly
tudng 12 cic ving gen immunoglobulin ¢é thé bién déi sé dugc
dua vao bo gen virus theo cdch nao d6 dé chiing c6 thé biéu hien
hoat dong trén bé mat virus & ch clia khéng thu thé virus tu nhién.
Sau d6 tinh dac hiéu virus c6 thé dugc bién déi khong ngimg bang
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cach ghép cdc viing mi hod Ig rat dé bién ddi vao cdc ving gen lg
dé bién ddi clia virus. Song cho di ¢6 thé thuc hién duoc sy bién
ddi virus cao do nay, thi lai c6 thém nhiéu van dé nay sinh tir viéc
mét nhitng chitc nang séng con sau khi cic khang thu thé virus tu
nhién bi loai bd. Vi dy, bén viéc gan két thu thé, cdc protein khang
thu thé virus ¢6 thé déng vai trd quan trong trong su xdm nhap cla
virus bang cich 1am thing mang hoac chuyén ché, trong sy van
chuyén va bao géi bo gen virus méi téng hop trong t& bao thianh
céc virion con chdu.

Huémg dich noi bao

Mot thay the cho hudng dich bé mat t€ bao la hudng dich noi
bao : sir dung nhilg virus c6 kha nang hoan thanh vong ddi cla
minh gén lién v6i moi trudng ndi bao cla & bao ung thur. Trong tu
nhién nhi€u virus ¢6 dic tinh nay. Mot s6 pavovirus tu nhan lén -
phu thude pha S (ddng chi ¥ Ja H1 va bién thé cia mot virus nhéd
cla chut hay MVM(p)) cdn hoan thanh véng doi clia chiing hiéu
qua hon sau khi t€ bao dich cia ngudi chuyén dang 4c tinh. Nhiing
virus nay c6 thé gay bénh cho phoi chuét nhung it gay tén thuong .
. mo truéng thanh binh thudng ngoat trir gan va xuong dang t4i tao.

Nguge vdi céc retrovirus ciing phu thudc pha S va vi the ¢6
kha nang huéng khéi u noi bao & moét mic dé ndo dé, cic
pavovirus dugc dé cap & trén ¢6 vé ¢6 kha nang bao vé chong ung
thu. Sau khi nhiém H1 so sinh, chudt déng duoc bao vé khoi nhiéu
loal ung thu tu phét do hod chat hoac do virus. Cling véi tic dung
bao vé chdng ung thu, 1€ bao ngudi vi chugt con cho phép nhiém
H1 hoac MVM phan ly sau chuyén dang 4c tinh in vitro. Hau hét
cdc dong t€ bao ung thu ngudi duge thit nghiém cho dén nay déu
cho phép nhiém bing HI dugc phan lap tir dong € bao ung thu
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ngudt HEpl. Hon nita, MVM cdn lam giam kha ning tao khdi u
cua € bao ung thu Ehrlichs Ascites & chuot ct_ln'g ngudn géc va Hl
1am thodi trién khéi u cha ngudi trén chuot tran ngay cé sau khi
tiém chiing virus & v tri xa khéi u. '

Nhiém virus H1 huyét da duge chimg minh & hat bénh nhan
ung thur vi thanh nién duoc tiém chimg virus nhu mot lidu phdp thix
nghiém, nhung khong thay su thodi trién cfia cic khéi u sarcom
Xuong lan rong clia ho (mac dit moét bénh nhan c6 ting tam thoi
phosphatase ki€m ciia xwong trong huyét turong). Hinh nhu ngudi
ta khong ¢6 tryc ti€p chitng minh sy nhan Ién cia virus trong khéi
u cha'nhiing bénh nhan nay mac du ho cé chuin do khdng thé
" tuong duong véi khi rhesus mang khéi u sau khi tiém ching H1.
Diéu nay tri nguoe véi chusn do khang thé thap sau khi tiém
ching H1 cho khi rhesus binh thudng.

H1 va MVM 1A nhiing icosahedral virus chita b gen ADN
xodn don 5 kilobase véi fihiimg chudi lap hai dddu. 2 yéu 1§ thic
ddy, p4 va p38, qui dinh biéu hién cba hai polypeptid capsid khong
céu triic va 2 polypeptid capsid cdu tric tuong tng (H.2). Protein
khong cdu tric doc t€ bao NSI can cho su nhén lén clia bd gen
virus, cho hoat dong ctia yeu t3 thic ddy p38 va diet 1€ bao. Su han
ch€ hoic dung ting cho tinh trang nhiém virus hinh nhu c6 tuong
quan véi miifc d6 phién ma NSL (hoac doi khi chuyén vi nhan) cho
thdy p4 ¢4 the, it nhat & mic do nao d6, 1a yéu 5 thiic ddy “dac
hiéu cho khéj u”. -

Cdc gen interleukin dva vio ché cha chudi mi hod capsid
dudi sy di€u khién chia yéu 6 thic ddy p38 sé tao ra bo gen 14i td
hop khong hoan chinh s& khuéch dai trong 1€ bao chuyén dung va
gay doc cho t& bao nay (nhd dac tinh biéu hién NSI do p4 dinh
hudng) nhung ciing 1am cho 1€ bao chét san sinh interleukin.
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Bién ddi cic chuéi gin yéu 16 phien ma trong yéu 16 thic day
p4 ¢6 thé lam tang hon niia biéu hién khéc biét trong € bao ung
thu. Véi hiéu bi€t vé cac yéu 16 phién mi ciia mot ung thu dic
trung, chuéi ADN dich ciia cic y&u t§ ndy c6 thé duge them vao
yéu 5 thiic ddy p4 ctd b6 gen virus tai 16 hop, do dé lam cho virus
biéu hién phit hop trong mot qudn thé t€ bao dich dac tha.

Viée bao gbi bo gen virus tdi té hop da khuéch dai thanh
virion trudng thanh cdn dén nhimg protein capsid duge cung cip
bdi cliing nhitng 1€ bao nhiém virus “me” hoang dai. Tir nhing gi
da biét vé bo gen tii t8 hop va khong hoan chinh ctia MVM va
AAV (c6 lién quan gin gui véi nhau), gian dé duge phéc ra & trén
khd don gian, {t chic chin hon 12 khi nang gen interleukin duge
dua vao MVM hoic H1 sao cho gen capsid khong bi ditt doan va
duy tri dugc su nhan 1én hoan chinh, nh& d6 trénh duge viéc phai
dung virus tr¢ gitp. Cho du chdp nhan chién luge nao di nita, thi
virus tdi t6 hop ciing can dugc khuéch dai trude hét trong khéi u in
vivo, khién cdc t€ bao dang chét tiét interleukin va thu hiit cdc t&
bao phdn ing chong khéi u dic hiéu va khong dic hiéu clia vat
chii 16i dé diét cic € bao ung thu khong nhiém hoac khong bit
budc.

Ngudi ta c6 thé 1y luan ring néu tao ra dugc virus gay doc dac
hi¢u cho € bao ung thu, thi lieu phdp gen interleukin I3 thira. Tuy
nhién, cdc quan thé t€ bio ung thu 13 khong déng nhat v viec
hudng dich khong bao giv dat hiéu qua 100%. Ngudi ta cho ring
nhitng t€ bao ung thu trén thoat hodc séng sot sau khi bi virus tédn
cong s€ bi phd huy bdi cdc 1€ bao phin tng clia vat chii duoc g0l
dén trong mét moi trudng giau lymphokin nhan tao.

Khudn kho bai viét khéng cho phép ban luan vé céc van dé an
toan va dao dic lién quan dén loai bién déi virus nay. Muc dich

183



cla bai viét la chi ra tinh kha thi cia lieu phap gen lymphokin diéu
tri ung thur,

Tom lai, liéu phap gen lymphokin huéng © bao ung thu la
mot con dudng méi déy trién vong trong nghién ciu ung thu, tinh
kha thi ciia né tuy thuoc vao su phat trién cha céc vector phil hap
trong phan ph6i va biéu hién gen vi vivo.

BIEU HIEN CYTOKIN BANG VIRUS TAI TG HOP —
MOT CHIEN LUGC VACXIN MOI

Vig¢c kham phd ra hé mién dich dugc hoat hod va diéu khién
bang cytokin giéng hormon di md ra nhiing tri€n vong méi trong
diéu ché vacxin t4i t6 hop. Cic vecto “séng” dung trong vacxin ma
hod cho cytokin ¢6 kha nang tang sit an toin cla vecto trén co s
virus, cho phép tic dong lén dap ting mién dich, tao ra mién dich
bao v¢ hiéu qua.

Cytokin va dap ing mién dich

Cytokin la cic phan tir truyén tin hiéu giita cdc t€ bao, chi
y€u la céc t€ bao cla hé théng mién dich. Cytokin inh huéng
khong nhitmg 1én mifc d6 manh y&u ciia ddp img mién dich ma con
- Xac dinh loai ddp ting mién dich. D4p ing mién dich do tic nhan
truyén nhiém duge xdc dinh, mot phdn bing kiéu loai cytokin do
cac nhém t€ bao lympho T tiét ra. Nhém t€ bao lympho TH1 tiét
cytokin IL-2 va interferon gamma (IFN-8), gay ra dap ing mién
dich t€ bao, déng vai trd quan trong trong viéc chdng lai cac ky
sinh trong t€ bao (vi du : virus), trong khi niém t€ bao lympho T
khdc (TH2) tiét IL-4, IL-5, IL-6, IL-10, phan 16n gidp tao ra dap
ing mién dich dich thé, san xudt chon loc céc khéng thé loaij IgGl,
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IgE, IgA. Cytokin con anh hudng lén qud trinh phét trién clia céc
nhom t€ bao lympho T khdc nhau nay. Vi du IL-4 va IL-8 do cdc
t€ bao nhém TH2 sinh ra tc ché su phat trién clia cdc nhém t& bao
THI, hogc IFN-8, san pham cla céc t€ baec TH1 tic ché dip iing
mién dich dich thé va dap ing mién dich t€ bao. Gi6i han rong céc
ddp img mién dich cé kha nang dugc kiém soét chat ché bdi cic
cytokin t€ bao lympho T sin xuat.

Do vay, viéc sir dung cytokin tdi t6 hop nhim thay déi ddp
ing mién dich da dugc thir nghiém. Tuy nhién, cytokin téi t6 hop
c6 thoi gian ban séng rat ngan in vitro nhiéu khé khan gap phai
khi sit dung lién quan dén doc tinh va viéc huéng cytokin dén noi
¢ phan img mién dich. Ching toi thit nghiém giai quyét nhimg
vin dé trén sir dung c4c virus tdi 18 hop mi hod cytokin. Trong qué
trinh phat trién Zn vitro, virus tdi 18 hop san xust cytokin. Céc
cytokin nay tir cdc t€ bao nhiém virus dugc ra ngoai va tic dong
Ién dép ting mién dich. Trong bai viét nay, chiing t6i ban luan kha
nang chia phuong phap trong viéc diéu ch€ vacxin s6ng an toan, c¢6
hiéu qua dé nang cao mién dich ctia co thé va chi ra chién lwoc
vacxin mdi ndy di gdép phan lam séng t6 vai trd clia cytokin trong
mién dich chéng virus.

Tang cudng sur an toan cia vecto virus song

Vacxin virus tdi t6 hop soéng c6 nhiéu uu di€m vuot toi so v6i
vacxin bat hoat va vacxin ti€u phdn. Mot wu diém quan trong clia
vacxin virus tai t hop 12 khé nang tao mién dich t€ bao manh loai
mién dich cén thi€t dé phong chéng mot s6 tac nhan gy bénh.
Nhi€u virus bao gom andenovirus va herpes virus duoc mé t 1a
vectd ¢6 kha nang dé biéu hién khing nguyén la. Tuy nhién, .
vaccinia virus la virus dugc nghién citu rong rii nhat va 1a vng cir
vién manh nhat.
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Vaccinia dugc sit dung trong chuong trinh toan cdu xda bo
bénh dau mia va vi vy c6 rit nhiéu thong tin dich t& vé su dung
virus nay dé 1am vecto. Chuong trinh xod bd dau mua thanh cong
mot phén bdi mot vii tinh chat cha virus nay. Virus rat bén vimg
khi déng kho & nhiét do thap, gia thanh diéu ché thap, vacxin dugc
dua vio co thé bing k§ thuat gay xudc da don gian. Nhuoc diém
chia vaccinia virus khi ding 1dm vecto trong vacxin cdc khdng
nguyén khic nhau cho cdc ddp tmg mién dich khdc nhau, phan
tmg phu nghiém trong ¢ thé xay ra khi virus vo ¥ dugc dua vao co
thé ngudi c6 hé théng mién dich b Gc ché. Diéu nay c6 the la vén
dé 16n do su gia tang clia s6 ngudi bi suy gidm hé mién dich khi
méc HIV. Nhitng ¢6 géng hién nay nham loai bo dgc tinh cla
virus bao gém loai bé mot s6 gen khong that can thi€t, vi du nhu
thymidine kinase. Tuy nhién viéc giam doc tinh di kém véi viéc
khong mong mudn 12 mat tinh gay mién dich. Cdc virus gay dau
mia khdc gay bénh cho vat chl nhat dinh dang dugc thir nghiém
diing 1am vecto cho vacxin vi o ra an toan khi sir dung trén vat
nuodi thi nghiém. Chiing ta di thiét ke virus tdi t6 hgp mé hod cho
cytokine va chimg t6 khong nhitng cé thé lam giam doc tinh cla
céc virus ma con ¢6 thé kich thich gay ra mét dap ing mién dich
cu thé cdn thiét trong bao vé vat chit mét cach chon loc.

Biéu hién cytokine bang virus vaccinia tai i3 hop

Chiing t6i da thiét k€ virus vaccinia tai t6 hop mi hod cho cdc
cytokine khdc nhau va cho gen haemagiglutinin (HA) clia virus
cim. HA ma hoé trong cdc virus nay déng vai trd gen bdo cdo,
cho phép chiing t6i quan sét ty tao ra mién dich dac hiéu doél véi
protein ciing dugc biéu hién. Cytokine dugc nghién ctfu dén nay
chia ra 1am 2 loai dua trén 4nh hudng clia ching 1én su phét trién
va tinh gay mién dich clia vecto : (1) Loai gy thay d6i qud trinh
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gy bénh virus ; (2) Loai kich thich chon loc ddp tmg mién dich
dac hiéu. Ci hai tinh chat ndy cén thiét cho viéc san xuit vacxin
an toan va ¢d hiéu qua. Anh hudng ciia biéu hién cytokine bang
virus tdi 18 hop lén dap ing mién dich dugc tém tat trong bang 2
d3 néu trén. '

Cytokin thay doi tinh gay bénh ciia virus

Trude khi virus vaccinia ¢6 thé sit dung rong rai lam vecto
cho vacxin, virus ndy can phai duge sira ddi mot s6 dic tinh sinh
hoc dé phong ngira mét s§ ft, nhung déi khi nghiém trong, cdc
hiéu Wing phu quan sat thay khi dung virus ndy 1Am vacxin ngira
bénh dau mira. Nhitg hiéu tmg phu g6m nhiém virus toin than va
hoac nhiém virus & hé than kinh trung wong. Nhimg hi¢u tng
tuong ty duge quan sit thay & chudt bi gidm mién dich khi nhiém
virus. Chuét loai bd thymys thuong thi€u hut € bao Iympho T va
khong ¢6 khd nang tao ddp tng mién dich hay dich thé cé hiéu
qua. Chudt loai bd thymus thudng bi chét sau 10 - 12 ngay tir khi
bi nhiém virus vaccinia. Tuy nhién, virus vaccinia mi ho cho IL-
2, IFN-y hoac TNF bi gidm hoat cuc manh, chuét loai bod thymus
6 kha nang diéu khién qué trinh sinh trudng clia virus nay, virus
tu tc ch€ sinh trudng.

Mot diéu kb4 thi vi 13 mac dii chuét loai thymus bi suy giam
mién dich ching vin ¢6 kha nang chéng d& virus ciim néu chiing
duge tiem chiing trude d6 véi virus vaccinia tai td hop ma hod cho
ca hai protein IL-2 va HA clia virus ctim. Tuy nhimg virus mi hod
cho cytokin néy phat trién rat kém & chuot thuong, vi du chiing c6
s6 lugng thip trong mdu va khong giy ra bénh 1y nao nhu cla
chiing virus dai, c4c virus nay van khong bi mat di nhiéu tinh gay
mién djch. Pdp tng mién dich dich thé va t& bio do virus mad cho
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IL-2 va IFN-8 120 ra tuong t nhy dip tng mién dich do virus d6i
chiing khong chita cdc gen niy gay nén. Co ché suy giam doc tinh
ctia virus vaccinia tdi t6 hop ma ho4 IL-2 duoc thong qua dép ing
vat chii ch6ng virus. Quén thé t€ bao dao phi ty nhién, dudi tic
dung cua IL-2 do virus ma ho4 sin xuit ra IFN-y, chat kim ham su
phdt trién cdia virus. Trdi lai co ché dac thai nhanh virus vacinia
mé hod IFN-y va TNF chua dugc 1am sdng té, mac di trén co s§
cac quan st cia chiing t6i ¢6 thé gia thiét ring nhitng cytokin nay
tac dung truc ti€p lén sinh trudng virus. IFN- -y va TNF dugc biét ¢
hoat tinh chéng virus in vitro va mac di su sinh trudng cua virus
mé cho IFN-y va TNF trong méi trudng nuéi cdy mé khong bi tic
ch€, hoat tinh chéng virus cdc cytokin nay ¢6 thé 1a nguyén nhan
tu kim ham sinh trudng cla virus in vitro.

Cytokin anh huéng 1én dap tmg mién dich ciia khing
nguyén cang biéu hién

IL-5 anh hudng 1én sy phat trién va biét hod cua t&€ bao
lympho B san xuit khéng thé in vitro, ching han nhu 1ang san xudt
IgA, khdng thé dac trung trong mién dich mang nhdy. IgA dugc
coi la hang rao dau tién quan trong chéng d& su nhiém tic nhan
gay bénh vi cdc tic nhan thiét k& virus vaccinia méi cho HA va IL-5
va nghién citu hiéu ing cha virus nay lén mién dich & mang nhiy,
Virus t4i t6 hop ma hod IL-5 khi duoc nhd vio miii d4 lam tang s6
lugng t€ bao tiet IgA 1én 4 dén 8 lan so vdi virus d6i chiing, trong
khi d6 ddp tng IgG khong duge kich hoat. C6 thé két luan IL-5
tham gia qud trinh kich thich chon loc IgA mang nhay. Tuong ur,
¢ chudt duge tiém virus vaccinia ma hoa cho IL-6 véi hiéu gia IgG
dac hi¢u véi HA trong méu duge tang 1én déng ké so véi & chudt
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dugc tiem virus doi ching. Sy tang hiéu gia chl y&u xay ra § tang
sinh téng hop nhém IgGl.

Két luan

Vacxin tdi 18 hop séng c6 tiém nang rét 16n trong tiém ching
vacxin ngudi, dic biét 1a cho cde nuéc dang phat trién. Tuy nhién,
vacxin loai nay dugc xem xét dé cho phép diing rong rii, cac cau
héi vé tinh an todn, dac biét & co thé suy gidm mién dich, va hiéu
qua phai dugc 1am séng 6. K§ thuat thiét k& vecto mé hod cho
cytokin c6 thé gitp gidi quyét nhiéu van dé lién quan v&i dang
vacxin nay. Khéng nhitmg th€, mac di vacxin duge dung kinh dién
dé phong ngtra nhiém bénh, trong mét so trudng hop vacxin c6 thé
diing dé gitip trong chita bénh. Vi du vacxin cung biéu hién mét
lic cytokin vi gen HIV c6 thé sir dung cho bénh nhan HIV duong
tinh. Trén 1¢ thuyét, k¥ thuat nay khong chi c6 uu di€m vé sy an
toan ciia vacxin, nhung coh ¢6 thé gilp vugt qua nhing khiém
khuyét ciia hé mién dich gay ra do nhiém HIV v thay doi ddp (ng
mién dich sang dép ting c6 thé kiém sodt duge bénh.
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UNG THU PHAN TU
VA CAC NGUYEN NHAN GAY UNG THU

GS —TSKH. Pdi Duy Ban
Th.S. Ddi Thi Hang Nga

1. M& dau

2. Cac giai doan sing ung thu

3. Nhimg gen clia dong bién di

4. Sy 18i loan chuyén giao théng tin

5. Omogen va antioncogen

6. Nhitng gen bién di

7. Sy r6iloan clia qua trinh chu ky t6i bao
8. Gen va protein P.53

- Xay dung bd gen va va 'protein RB1

10. Su phosphorin ho4 va chu ky 16 bao
11. Su bién hinh ung thu va chuong trinh chét dinh sin
12. Sy sinh mach va phat trién ung thuy
13. St tao thanh di can

14. Nhiing tac nhan gay ra ung thu

Tai liéu tham khao

w

1. M6 dau

Ung thu ¢6 2 dac diém chinh
(1) Sinh san v6 han do

(2) Di cén di noi khéc
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Nhur vy dai bo phan nhimg bién déi khdc gifa t& bao ung thu
vdi t€ bao binh thudng 1a dac trung vé chat lugng va s6 luong.

Nhirng thay déi chat lugng kéo theo thay déi vé s3 Tugng.
Mot s& nhitng bien déi dic trung dugc trinh bay & bang 1.

Song hinh nhu nhiing thay déi quan trong din dén mat mdt phin
hodc toan bo kha nang dinh két t€ bao bén canh va t€ bao bo me.

Chiing ta c6 thé néi rang : cac t€ bao ung thu mat kha nang tc
ché tiép xiic va ca khi di chuyén nifa.

Dé hiéu can ké duoc vin dé ung thu chiing ta cdn phai hiéu
biét vé co s& phan tif clia n6. Duéi day s€ trinh bay chi tiét vé cdc
van dé nay.

Bang 1 - Mét sé nhitng thay doi kéo theo bién dang ung thu
Nhitng thay doi 6 mang té bao

1. Tang van chuyén cac san phdm chuyén héa.

2. Tang tao ra bong béng mang.

3. Tang hoat dong cic protein mang.

Nhiing thay déi dinh két
1. Giam su dinh két bé mat

2. T6 chic céc sgi hoat dong khéng rd rang
3. Mit cau triic fibronectin bén ngoai

4, San xuét qud nhiéu chat hoat héa plasmingen
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" Nhiing thay d6i trong phdn chia té bao

1. Giam cdc yéu ciu trén cdc y€u t6 tang trudng
2. C6 nhiéu kb nang sinh san khong han ché

3. Cé thé 16n trong sy tri hodn

2. Cac giai doan sinh ung thu

Su bign hinh ung thu rat phic tap va irai qua nhiéu giai doan,
cang ngdy ngudi ta cang thdy rang su bién hinh ung thu tap trung
trén nhitng thay déi cac gen lién quan 161 tang trudng, sinh san biét
héa va sy chét 1€ bao. Qud trinh hinh thanh ung thu cé thoi gian
yén lang dai. Trong thdi gian nay € bao binh thuodng phat trdi qua
hang loat nhitng bién d6i dé hinh thanh ra khuén hinh ung thu.
Nhiing bién ¢6 d6 ¢o thé phan chia thanh 3 giai doan :

Giai doan | Giai doan II Giai doan III
Tién khoi Khéi phat Tién trién

Bi nhiing tic nhan gay | Tap kop nhing | Xay ra sy dicin
ung thu bing héa hoc, | bién di dan dén
vat 1Y hay sinh hoc bi€n hinh ung thu

Giai doan diu - goi la giai doan tién khdi, d6 12 giai doan t&€
bao dung cham phai nhiing tic nhan giy ung thu :

- Tac nhén vat 1y nhu nhiing tia ion héa.
- T4c nhan héa hoc do moi trudng hay thuc phérm.

- T4c nhan sinh hoc - nhu virus hay mét s6 vi khuén, ky sinh
trung.

Giai doan nay xay ra su bién déi trong bd gen la chu yéu - 46
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1a nhitng thay déi bién dj va da hinh - ma nhimng san phdm cua
chiing tham gia trong chuyén héa va loai trir cac y&u t6 ung thur.
Nhiing bién ddi di truyén ciing lién quan véi nhimg gen da hinh
ma héa nhimg enzym cita h¢ théng sira chira.

Giai doan hai 12 giai doan khéi phit. N6 bat dau su bién di
dau tién. Céc bién dj tiép theo ¢ thé 1 tu nhién hoic do nhimg tic
nhan di n6i & trén. Ching gay ra hu hai he théng sira chita ADN
clia t& bao.

Nhitng bién di bién t& bao binh thudng thanh ung thu tao ra
dong bién di. Khéng phai tit ca dong bién di thi nhe nhau. Su hu
hai mét vai gen ¢6 thé quan trong hon, vi du nhu gen Ps.. Su hu hai
gen nay gap trong hon 50% céc loai ung thu. O gial doan diu nay
su sai lech vé di truyén rdt ¢6 ¥ nghia. Néu mot bién di tr nhing
dong bién di dugc phan chia, thi thdi gian can thiét dé bicn hinh &
bao ung thu cang ngén. Quj trinh bién hinh dang. 1€ ra kéo dai
muoi hai ndm dén vai chuc nam thi bay gid nit ngdn xuéng con
vai nam. Dac biét thdy r5 trong cic ung thu tudi tré, nhat 1 do
bién di di truyén mot trong nhing gen bi ap ché.

Trong trudng hop khi he théng sita chita khong chinh xac va
bi hu hai, ADN khong duge sira thi t&€ bio cé thé bi loai di theo
chuong trinh chét dinh sén - hien ruong apoptosis. Cic t&€ bio bj hu
hai khong ¢6 kha nang l1am chic phan binh thuomg thi c6 thé bi
loai bé qua hé théng mién dich chia co thé.

Nhung néu nhu hai hién tuong loai trir trén khong dugc bao
dam thi & bao bi bién hinh thanh t¢ bao ung thu. N6 bat ddu phan
chia déng thdi ting trudng ung thu (carcinoma in sttu). Su tang
trudng clia n6 can bang véi su thay déi t& bao. DE bude qua giai
doan khdi phat ung thu, sy di can hay tang sinh manh 1a can thiét.
Su phdt tri€n cdc mach mau trong khéi u 1am cho cic t€ bio nay
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tang nhan cic chat dinh dudng va cdc tin hiéu & bén ngoai. Lic
ndy qué trinh phan chia cdc € bio trong u troi hon qué trinh thay
doi t€ bao. Thém vao dé nhitg y€u t6 duoc tiét ra tao mach ¢6 the
kich thich t€ bao ung thy phat trién.

Giai doan ba 12 giai doan tién trién, Bo gen 1€ bao ung thu try
nén cang ngay cing khong bén. S¢ luong gen cang ngay hién dj
cang nhiéu. C6 sy thay déi & muc d% nhiém sic thé va thay déi ca
s6 lugng nhiém séc thé. Nhijéy t€ bao khong chi ra sur biét héa
thich hgp ; chiing bi bién hinh. Céc t& bao do6 c6 dic tinh rgj loan
trong su kiém tra sinh san thay déi cc dic tinh cla cic protein
dinh két mang € bao (nhiéu Ioai ung thy mat mot s6 cac phan tr
dinh két) va thay déi c4c enzym thiy phan protein & mang (nhu
colagenase [V).

Tir nhitng két qua tren. nguyen nhan lam bién hinh l¢ thuge
vao nhimg thay déi nguyen ligu di truyén t€ bao. Tap hop cic bien
di gay ra 1€ bio kiéu hinh ung thir tao ra dong bién di. Trung binh
dong bién di ¢6 tir 5-8 bien di khong 1¢ thude 14n nhau & cic gen
khdc nhau (chi duy nhat trong ung thu bach ciu co sé bien di nho
nhat). That dang tiéc, cho dén hien nay ngudi ta chi méi nhan biet
duy nhat dugc dong bien di dan dén ung thu ruot gia. Trong mot
sG trudng hop khac Nguoi ta cling ¢4 nhan biét mot s6 nhimg thay
ddi kéo theo dong bien di.

Qud trinh tao thanh ung thu ¢é dic tinh lién tuc mac du trong
mot s6 loai ung thu, tinh chat nhidy giai doan ciia né rit 16 rang.
T& bao don I8 bi bién hinh d4u tiep c6 thé dan dén sy tang trudng
uing thr nam bén canh mot vaj dong € bdo ung thu khic. Con
dudmg bien di chia chiing c6 thé khac mot vai yéu t6. Tinh da dong
cla ung thy thudng 13 nguyén nhan khong hi vong trong diéu tri
ching.
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3. Nhimg gen cita dong bién di

Trong s 40.000 gen quan trong thi ¢ gén 20.000 dugc hoat
héa trong loai t€ bao nay. Dai b6 phdn trong ching 14 nhimg gen
chuyén héa co ban. Truée tién dé 13 nhing gen - ma san phim
protein cia chiing tham gia vio qua trinh sao chép va sira chita
ADN tao cdc bao quan nhu ty lap thé, mang t€ bao ; dich bao
tuong va dich nhan. Phan gen con lai thi biéu hién su dac trung
clia t€ bao ndy. Trong s6 lugng 16n cdc gen duy nhat chi vaj phan
tram gen tham gia vao dong bién di. San phdm cta chiing kiém tra
qud trinh tang trudng, sy biét héa va chét, sur sao chép va sua chira
ADN, su chuyén giao céc tin hi¢u tir méng vao nhan va qué trinh
hoat héa cac gen khiéc.

4. Su roi loan chuyén giao thong tin

Mot € bao & trong tinh trang thu nhdn hang loat nhimg tin
hi¢u tir bén ngoai. Nhimg tin hiéu d6 thi khong chi 1a nhimg tin
hiéu tang truéng ma cdn c6 nhing thay d6i néng d6 céc cation cita
t€ bao nhu natri, kali, canxi, rhimg yéu t§ khir cuc clia mang ¢
bao va cdc yéu 1§ khic. Ching tdc dung truc tiép hoic qua céac
receptor vao bén trong t€ bio. Nhiing théng tin vao dugc bao
tuong, duge chuyén giao sang thong tin thd hai dé chuyén vao
nhén. Théng tin vao nhan lam hoat héa nhiing y&u t& phat hién ma
thich hop cho sy hoat dong cita nhiing gen xéac dinh. D6 1a nhitng
vung gen dién hinh enhancer hay silencer véi promotor bit dau
qua trinh hoat héa gen va sau d§ thi két hop véi nhimg protein
khdc - ufc 1a v6i nhimg yéu t5 cia bo mdy phien ma diéu hoa su
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biéu hién né. D6 13 h¢ théng rt tinh vi va phutc tap can bing Iy
héa quyét dinh qud trinh chuyén héa trong & bao. Sy 16i loan
trong hé théng chuyén giao thong tin thong thudng din dén mat su
diéu hda chuyén héa € bao vi lam tang nhitng tinh khong thyc.
Cudi cling két cuc dan dén mat tinh bén viing di truyén t& bao : dé
12 giai doan bién hinh dj truyén.

5. Oncogen va anti-oncogen

Nghién ctu trén nhiing co ché bién hinh cic virus di dip dén
su tich ra nhimg doan gen — ma khong c6 ching, virus mat dac
tinh sinh ung thur. Ngudi ta goi nhiing doan dé 13 cdc oncogen
(onc). ADN ciia 1€ bio binh thudng chita nhiéu nhifng gen déng
nhét véi cdc gen Onc ciia virus. D¢ phan biét véi cac oncogen cla
virus ngudi ta goi né 13 protooncogen hay oncogen t& bao — hoac
Vi€t tat 1a v-ong (oncogenvirus) va C-onc (oncogen € bao). Hién
nay ching ta biét ¢6 trén 100 oncogen khac nhau. Phan tich sut
bi€n di trong b6 gen t€ bao ung thu da phit hién thay ring s§ dong
cla chiing thi duge khu trd trong protooncogen : Nghién ctru vé
chitc phan céc oncogen t& bao va cic oncogen virus trong qud
trinh bi€n hinh ung thu thi da xdc dinh rang céc san phdm protein
cta nhém gen nay thue t& déng vai trd trong qud trinh chuyén giao
thong tin. Nhiéu nhing protooncogen duoc biét mi hoa nhitng y&u
16 tang trudng va céc receptor cta ching. Nhimg gen khdc ma hos
cac protein lién két véi GTP ¢4 nghia 12 protein G-enzym kinaza
protein bao tuong va nhiing yéu t& phién ma (bang 2).
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Bang 2. Mot s oncogen va chirc phan ciia ching

Chitc phan cha san phdm oncogen
Sca, Sre, yes, fgr, abl,
fps, kit, ros, raf, mos

Protein Kinaza : tyrosin serin / treonin

- Nhimg y&u 16 tang trudng :
PDGF '
FGF

Receptor clia nhiin £ Y€u 16 tang trudn g
EGF
M-CSF
hormon giap trang angiotensin

erb-B

Protein lien ket va; GTP

myb, myc, fos, jun,
ebs, rel, ski

Nhiing y&u 6 phien ma

Nhimg yé&u t6 khic - protein mang ciia
ty thé, va nhan

Cdc oncogen virus c6 nhiéu dic tinh 2i6ng céc oncogen d6 &
1€ bao. Sy dong nhat ciia chiing trong ADN giao dong tir 20 dén
trén 90%. Nhiing bien di cua prooncogen 84y ra cic san phim
protein bién ddi cha né rat £iéng véi chinh cic sin phdm Oncogen
clia virus.



(tumor supressor gene). Hién nay ching ta bi€t c6 gan 20 gen 4p
che : Céc san phdm dai bo phan trong ching déng vai trd chiic
phén chi chét ciia t€ bao nhu qué trinh sinh san vi biét hod. Mot
$6 khdc la nhiing yéu t3 phién mi hay ia nhitng yéu (6 cau iric t&
bao (bang 3).

Bang 3 Nhimg gen 4p ché bién hinh ung thu

Gendp | Sukhu trd Chire phan san pham ciia gen
ché trén nhiém
sic thé
P53 17p13.1 | Yéu t6 phién ma

Chat kiém tra qua trinh phan chia &
t€ bao binh thudng “Linh canh phong

bd gen”
RBI 13q14 | Chat kiém tra qu4 trinh sinh san binh
* | thuong.
Yéu to phién ma
APC 5q21 ? Protein clia bo xuong t€ bao
WTI 11p13 | ? Yéu t6 phién ma
NF1 17q11 Protein bao twong 1am hoat hoa GTP
NF2 22q Protein cia bo xuong 1€ bao
VHL 3p25 ? Chat ttc ché su kéo dai phién ma
MTSI 9p21 Chat fc ch€ enzym kinase cdK4 va 6

6. Nhitng gen bién di

Nhiing nghién cttu duge din ra tr nam truée khi tim thay 161
gen di truyén trong ung thu rudt gia cé tinh chat gia dinh cho dén
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khi tdch dugc nhém gen phi hgp véi nhimg thay déi trong todn bo
gen. '

Gen dau tién cia loai ndv khu trd & nhiém sic thé 2pl5-16.
Chang bao lau ngudi ta biét ring gen nay ma hod protein mah? -
d6 12 mét yéu t6 cia hé théng sau sao chép sira chita nhing 16i cia
cac bazo bi€n mat (mismatch repais, MMR hay replicative errors,
RER) va vai trd clia nd treng hé théng nay 13 dua trén su nhan biét
cua lién két vdi nhitng bazo bién mat do 16i d6. San pham cia gen
bién di khong hodc nhan biét duge trong khoanh khic han ché dan
dén 1am tang 56 bién di trong toan bo bo gen. Hién nay 4 loai gen
do da duoc biet MSH2, MLHI, PMS! va PMS2. Ngoai ra ngudi ta
cling xac nhan s bién di mat trong nhitng gen bién di lam thuan
loi biéu hién su bién di trong gen bién di tiép theo. Didu dé 1am
tang tinh khong bén cta di truyén 1€ bao va lam thuan ldi cho su
bién hinh ung thu.

7. Su réi loan ciia qu4 trinh chu ky té bao

Vong phin chia t€ bao ¢6 4 giai doan : G1, S, G2 va M. Trong
giai doan Gl gbm céc qud trinh, ma cdc qua rinh dé chuan bi cho
t€ bao nhan déi nguyeén liéu di truyén (sao chép ADN). Su-tdng
hep céc enzym va protein chiém chd, chidng tham gia vao viéc tao
phitc hop c6 kha nang sao lai ADN b6 me. Qua trinh sao chép
ADN ty xdy ra trong giai doan S. O giai doan G2 xdy ra su chudn
bi t€ bao di vao phan chia nhr dim dac nguyén liéu di truyén &
dang nhiém sic thé va phan chia vé hai cuc ngugc nhau ciia t€ bao.
Sau su phan chia bao twong va cdc bao quan cia t€ bao, qud trinh
do xay ra chit y€u & giai doan M. M6i trong 2 t€ bao cdn ¢é ding
50 luong nguyén liéu di truyén nhu € bao da phan chia ra né.
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Trong co thé bac cao, vdng t€ bao ciing bi didu hoa rat phitc
tap. Tinh ding dan cia qua trinh nay thi duoc bdo ddm béi su tén
tai it nhat 2 di€m gidi han (hinh 1). Diém ddu dé 1a bién 2idi gilra
giai doan G1 va S. O day trudc hét xay ra sy kiém tra nguyén liéu
di truyén. Phét hién sy hu hai trong ADN lap tic gay ra sy hoat
dong hé thong sita chita ADN va lam dimg vong (&€ bao truée khi
di vao giai doan S. T€ bao bi dinh chi cho dén khi nhimg thiéu sét
trong ADN khong duoc stra chira.

Diém thit hai d6 13 bién gidl gifra giai doan G2 va M, & d6
x4y ra su ki€m tra chia tich nguyén ligu di truyén va tao ra thoi
phan chia trudc giai doan phan chia (M). Trong sy kiém tra tinh
ding dan cha qua trinh vdng t€ bao, cdc san phdm protein cia 2
gen dp ch€ P.53 va RB1 dong mdt vai trd quan trong.

Hinh 1. Vong phan chia t& bao
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8. Gen va protein P53

Gen P53 c6 khoang 20 Kb, khu tré & nhiém sic thé 17p13.1
g6om 11 exon. Exon ddu tién 13 exon khong ma hoa. Trong bo gen
¢6 mot copi don 1é md ra khung doc 393 acid amin. Phan 16n
nhiing bién di dige quan sét trong gen P53 ¢6 dac tinh trong cic
ving ndy. D6 [a nhimg bien di diém toi dén dén thay déi acid
amin ndy thanh acid amin khéc, hay mat di mot doan gen. Nhimg
bién di x4y ra chl yéu & cac exon 5 — 8. Trong nhiing exon nay
nguoi ta phat hién t6i 75% bién di trong gen P53. Nhitng bién di
d6 xay ra trong cdc codon 175, 248 va 273. Trong nhing vi tri d6
ludn ¢6 sy dich chuyén C thanh G hay A.

Sén phdm ciia gen P53 — 1a protein P53 — ¢6 393 acid amin.
Protein d6 ¢6 3 viing khdc nhau : Phén C - tan cta protein chita
nhiéu acid amin kiém khu tri & nhan vi oligome hod.

Phan trung tam (viing 16i) ¢6 acid amin 102-292 chia nhimg
doan ¢4 kha nang lién két protein v6i ADN (viing lién két ADN).
Trong phan nay duoc khu trd nhiéu nhimg bién di diém mang hoat
tinh lién két protein v6i ADN. Mot tram acid amin déu tién ciia
phdn N - tan ciia protein 12 viing phién ma.

Ngudi ta ciing phat hién tinh da dang ciia protein P53. Sy
khéc nhau xay ra trong pham vi codon 21 va 72.

Protein P53 1a chat diéu hoa chi yéu cla vong t€ bao. Sy
tham gia vao ki€m tra tinh nguyén ven cua bd gen xdc dinh vai tro
clia né trong chu ky. Ciing tir d6, protein P53 duoc goi 13 “linh
canh gac phan tir” hay “linh canh gic bo gen”. Tetrame déng. nhat
dugc phosphorin hod 1a dang hoat dong ¢4 tinh chit sinh hoc cha
protein. N6 nhan biét doan ADN nifc 13 bio tén yéu t6 phién ma.
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Két thiic giai doan G1 c6 s6 tuong P.53 khdc nhau tir bao tuong né
vao nhan. Trong trudong hop khi phan tir ADN biéu hién su hu hai,
$6 lugng clia né trong nhéan khac nhau, déng thoi 1am dimg chu ky
1€ bao : Protein P.53 thi duge phosphorin hoa 1& thude vio giai
doan chu ky 1€ bao. Sy phosphorin hod ¢ anh hudng dén kha nang
tao ra homotetrame va boi vy c6 kha nang hoat hod nhiing gen
xac dinh. Miic dé phosphorin hod 161 da dwoc dat 16i 1a & giai doan
M ctia chu ky.

Protein P.53 ¢6 thdi gian ban phan huy 13 10 — 20 phit nhung
khi bi bién di thi kéo dai dén 12 gid. Pa s6 cdc trudng hop bién di,
protein bién di khong mat kha nang tao tetrame véi protein P53
binh thudng, nhung mat kha nang lién két dac biét véi ADN, nhu
vdy khéng c6 kha nang hoan thanh chic phan diéu hoa phién ma.
Tuong ty phdm chat nhu protein P.53 bj bién di, d6 13 c6 mot s&
protein dugc ma hoa qua oncogen virus — chiang han khing nguyén
T caa virus SV40, protein,E6 ctia virus HPV hay protein E,B cla
adenovirus. Cac protein dé dugc lién két véi viing polyme hod cia
protein P53 binh thudng. Su tao thanh heterotetrame clia protein
P.53 va protein cia oncogen virus thi khong lam hoat dong giong
nhu 1a chat diéu hoa phién ma. Bang cdch ¢ mét doan bd sung
vao heterotetrame thi ¢6 su giam s6 lugng P53 binh thudmg trong
t€ bao. P.53 binh thudng cang gidm thi qua su k&t hop hoac véi
protein bt bién di hoac véi protein virus s& dan dén giai phong s6m
su phong b€ sinh san. Khi d6 hiép diu sao chép ADN duge nd o
va sy sita chita ADN hu héng khong xong c6 thé din ra nhimg
bién di. M4t su ki€ém tra sinh san cia t€ bao s& dua dén nhiéu té
bao khong bén vé phuwong dién di truyén véi nhimg bién di va sai
lac nhiém séc thé khéc nhau, cudi cling bién dang t€ bao nhan.
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9. Xay dung bo gen va protein RB1

Gen RBI ¢6 d6 16n gan 180 kilo bazg, khu tri trén thé nhidm
sc 13q14. N6 gém 27 exon trong b6 gen, 6 mot copi duy nhat,
md& ra khung doc gém 928 amino acid :

Su bién di trong gen RBI ¢6 chd y&u & exon 13 - 17. San
phdm cla gen RBI 1a protein pRB hay con goi 1a P110. Protein
nay dugc phosphorin hoi trong chu ky € bao. O dang dugc
phosphorin hod timg phan protein P110 ¢6 kha nang lién ket vgi
nhém nhing yéu t5 phién ma E2F. Trong phiic hop nay ching con
tham gia lam bén cic protein thuéc nhém DP. Su khir phosphorin
hod protein P110 xdy ra & giai doan cuéi ctia ky phan chia. Qua
trinh nay dan den phong thich cic hop chat trong phirc hop cdc
yéu 16 phién ma ciia ho hang E2F va nhu vay 1an huot bét ddu qué
trinh hoat dong phién ma. Tir dau di vao ky S cho dén ky muon
cha G2, P110 duge phosphorin hod, vay nhilng yé&u t6 phién ma
cla gia dinh E2F duoc lien ket trong phic hop. Do dé protein RB
bi khir phosphorin hod 1am dimg chu ky t€ bdo & ky G1, con su
phosphorin ho4 thi di vao kim ham. Trén co s& kha nang dugc lién
ket v6i nhing yéu 4§ phien ma E2F ngudi ta con phéan biét 2
protein duge dac trung sir déng nhat 16n tr pRB. D6 1a plO7 va
P130. Sy ph6i hop protein RB v nhilng y&u t6 phién ma E2F diéy
hoa qua trinh phién ma trong giai doan G1.

Protein RB gi6ng nhu P53 chj ra kha nang lien k&t véi virus
oncogen. Ngudi ta xdc nhan SW tao thanh phic hop voi protein
EIA cta adenovirus, véi khdng nguyén T Ién cda virus SV40 va
protein E7 ctia virus HPV 16. Protein virus dugc lién két trude hat
vdi pl110 chua phosphorin ho4. Su tao ra phie hop nay kim ham
kha nang diéu hoa cia p110 1am hoat hoa qua trinh phién ma3.
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10. Sy phosphorin hos va chy Ky té€ bao

Mot trong cdc qud trinh diéu hoa chuyén hoa chu ky t& bao Ia
su phosphorin céc protein ~ chat diéu hoa chu ky t€ bio. Thicy st
phosphorin protein giai doan S thi khong mé ra viec tong hop
ADN. Su phosphorin cling can thiét & gjai doan phan chia (M).
Trong qué trinh phosphorin, enzym déng vai tro kha quan trong
duoc goi la céc kinase (CDK) - 1¢ thuéc vao chu ky i€ bao. O dang
hoat dong dom gian nhu cic kinase Juén luén ¢6 kém theo protein
diéu hoa - goi 1a cyclin. Nhung c6 it nhit 5 gia dinh cyclin — gém
khoang 10 cyclir khic nhau. Su biéu hién cha né clng lién quan
v6i chu ky ¢ bao. Trong c4c 1€ bao clia dong vat ¢4 vii, gia dinh
kinase (CDK) gom ft nhat 7 thanh vien. Phéi hop véi gia dinh khéc
nhau cyclin tao ra sy phong phi kha nang diéu hoa (bang 4).

Bang 4. Gia dinh kinase CDK va cac cyclin

Loai cyclin Loai kinase Chiic phan cha
phic hop
Cyclin D1, D2 va CDK4, 6 Phosphorin & giai
D3 doan G1
Cyclin E CDK2, 3 Phosphorin & bién
giéi G1/S
Cyclin A, B CDK?2 Phosphorin & giai
doan S va G2
CyclinAvaB CDK1 ciing duge Phosphorin & bign
goi p34 g161 G1/S va G2/M
Cyclin H CDK7 Phosphorin kinase
CDK ¢ tdt ca cdc
L giai doan
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DE hoan toan cé kha nang phosphorin c¢dc protein diéu hoa
trong céc giai doan xdc dinh cia chu ky, phitc hgp cyclin/kinase
CDK cén phii ty phosphorin qua enzym kinase dac biét Ia CAK
(cdk actinating kinase).

Kinase nay ciing c6 tén 13 CDK7 — chi dugce hoat hod sau khi
ket hop véi cyclin H. Ving ¢ téc dong dnh hudng véi protein didu
ho Ia chd phosphorin ctia phitc hop cyclin / kinase CDK. Ngoai ra
phic hop cyclin / kinase CHK duge phosphorin hod qua protein
kinase loai Wee-1/miK-1. Thém vio d6, ngudi ta da tim ra enzym
6 kha nang khtt hoat tinh cia phic hop cyclin / kinase CDK trong
qua trinh khi phosphorin.

Cdc kinase cén phai c6 vaj trd diéu hoa am tinh rdt manh meé.
Su tim ki€m céc chat tc ché cla cic enzym nay (INK) dan dén tim
thay hang loat nhimg protein phén tir thdp ma nhing phan tir nay
khi két hop véi cac kinase CDK thi khéng c6 khé nang phosphorin
phitc hop kinase véi cyclin. Pén nay it ra da ¢ vai gia dinh cia
cdc chat e ché kimase CDK dugce biét (bang 5).

Tuong ty nhu cyclin, cdc chit te che INK téc dung twong hé
v6i nhiéu kimase. Mét s6 chat tc ché INK kim ham céc kinase xdc
dinh mot cich dac hiéu, mot s6 khic khong hé chi ra tinh dac
hiéu.

Chit (e ché ¢6 thé lien ket véi phiic hop kinase/cyclin va kim
ham hoat tinh phosphorin ciia ching, nhung ciing ¢6 thé kim ham
kinase qua tich cyclin véi phitc hon.

C6 s diéu hoa nhiéu bic ciia kinase CDK nhu ;

- Diéu hoa déng thai nhitng chiic phan khdc nhau clia kinase
CDK.
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- Phan biét giita duy tri kéo dai hay tam thdi cha chu ky t&

bio.

- Bdo quén giir gin su két hop giira nhitng con dutng khédc
nhau chuyén van nhiing tin hiéu vao trong t& bao.

Roi loan qud trinh phosphorin cic protein xac dinh nhém
quan trong nhat mat si diéu hoa chu k¥ & bao dan dén két cuc réi
loan sinh sdn va tu do dan dén su bién hinh ung thu thuan loi.

Bang 5. Nhimg chat dic ché kinase CDK va cac dan chat

cua ching
Tén gia dinh cdc chit iic ché& Sy Gc ché té bao —‘
Gia dinh p.16
pl6/INK4a kinase CDK4 va 6
pl5/INK4bh kinase CDK4 va 6
pl8/INK4c kinase CDK4 va 6
pi9/INK4d kinase CDDK4 va 6
Gia dinh p21 Tét ca phiic hop cyclin / CDK
p21, p27, p37
Cac gia dinh khac
p25 p36 — p34
p83 cln — Cdc28
p40 cln - Cdc28

11. S bién hinh ung thu va chuong trinh chét dinh san

Trong co thé da bao, sy tao ra nhilmg t& bao méi kéo theo su
loai bo nhiing t€ bao ¢6 161. Sur loai bd d6 xdy ra theo chuong trinh
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chét dinh sin - con duge goi 1 hién tugng apoptosis. Cic t& bao bi
loai b theo con dudng nay chi xdy ra mot thdi gian gisi han trong
qué trinh phdt trién bao thai. ciing nhu nhiing t€ bao khéng dat day
dii chiic phan — nhur cac t€ bao than kinh. Con dudmg ndy ciing xay
ra & cac t€ bao méu trong su kiém soat binh thudng. Song con
dudng nay loai bo 1€ bao trude hét 1a nhiing t€ bao gia va hu hai.

Tir lau ngudi ta da bi€t rang, cdc t&€ bao duge phan chia chi
mot s6 l4n giéi han. Chéng han cic t€ bao fibroblast phét trién
binh thudng trong nuéi cdy chi phan chia khoang tit 20 ~ 50 lan
tuy theo co thé. Sau dé x4y ra hién tugng apoptosis hang loat.

Pé hiéu co ché chuong trinh chét dinh sén, ching ta chil ¥ sy
két hop gilfa qud trinh apoptosis véi su thay déi trong biéu hién
protooncogen BCL-2. C6 nhiing protoohcogen khdc cling déng vai
rd ndy nhu C-MYC - dé 1a protooncogen kich thich sinh san t&
bao — ngugc lai téc dung clia protooncogen BCL-2. Viy san pham
protein cita gen MYC cho t€ bao 2 con dudng dé lua chon : sinh
san hay huy diét (apoptosis). T€ bao thyc hién bdi mot trong hai
con dudng nay 12 tuy tin hiéu tir ngoai vao. C6 thé san phdm gen
BCL-2 1a mot trong nhiing tin hiéu quan trong nhat clia su song 1€
bio. Hoat dong 16n nhit cua gen BCL-2 lam thuan lot cho 1€ bao
sOng. Su giam hoat dong cla nd ¢6 nghia 1a hudng t& bao di vao
chuong trinh chét dinh san.

Su chi ra vai trd cla cdc oncogen trong apoptosis tir dong dua
dén cau hoi vé su tham gia clia cdc anti-oncogen trong qud trinh
ndy. Ngudi ta biét rang céc san phdm ctia gen P.53 ciing nhu gen
RBI1 12 diéu hoa sinh san t&€ bao. Ngoai ra sn pham gen P.33 con
déng vai trd “ngudi gic cong™ cha b gen t& bao. Hu hai ADN gay
tang hoat tinh cha gen P.53, do d6 tang téng s& lugng protein P.53.
Protein P.53 1a chat hoat hod truc ti€p hodc gidn tiép nhiéu gen,
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qud trinh phan chia 1€ bao bi dimg lai va nhiing co ché stra chifa thi
dugc hoat dong. Déng thoi nguoi ta ciing thay ring protein P53
tryc ti€p hodc gian tiép diéu hod hoat dong gia dinh c4c gen tham
gia vao qué trinh apoptosis. Thuéc vé gia dinh nay ngoai BCL-2
con ¢6 cic gen BCL-Xs, BCL-X1. BCL-N, BAX va MCLI. T¢ bio
hudng vé con duomg apoptosis hay sinh sdn dugc quyét dinh b6t su
I¢ thudc s6 lugng giita céc sin pham gen kéo theo dang dime.
Chang han tao dime dong nhat BCL-2 thi dich chuyén vé huéng
sinh sén trong khi thay protein BCL-2 qua protein BAX thi dich
chuyén theo hudng apoptosis.

Vily do gi d6 san phim gen P53 khong hoan thanh chitc phan
va su hu hai ADN khong duoc sira chita thi 3 X4y ra sy sao chép
ADN hu hai, cuéi ciing dan den 130 ra bien di. Bot vi déng thoi
khéng xdy ra giam hoat déng gen BCL-2 va 1€ bao ciing khong
toai trlt dugc ADN hu hai. Piéu dé din dén tap trung nhanh chéng
nhiing bien di va sai Igc nhiém sic thé 1am & bao hudng dén kiéu
hinh ung thu.

12. Su sinh mach va phat trién ung thu

Su biéu hién dau tién bign hinh t€ bao bink thudmg thanh ung
thu 1a bi bé gdy ché do phan chia. T€ bao bét dau phan chia, kéo
theo sy tang trudng ung thu. Cic t& bao the hé sau tang dan, tich
ra nhiing mach mau gan ddy. Khéi u ldc nay duy tri vao khodng I
triéu t&€ bao (carcinoma in situ). 88 d chi duy tri & miic dy mot thoi
gian vi chiing thiéu dinh dudng, yéu t5 ting trudng va oxy. Tinh
trang nay kéo dai nhiéu nam. Chiing chi tang trudng nhanh va tiép
tuc khi ¢6 dieu kién duge cung cap cho t€ bao ung thu d6 diy dn
chat dinh duémg va oxy. Nhy vay chi ¢6 cdch duy nhat 1a ting
trudng cdc mach mdu.
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3 co thé trudng thanh (ngudi 16n) qua trinh sinh mach khong
xdy ra. Thuc t&€ x4y ra chi trong mot s6 trudng hop bénh hay trong
trudng hop 1am lanh vét thuong. Qud trinh sinh mach trong co thé
thi bi kim hdm béi protein trombosporin. Hinh nhu sy téng hop né
duge di€u hoa bdi protein cta gen P533. Néu nhu proiein P53 bi
gidm cling nhu trombosporin ciing giam thi céc t&€ bao mang noi
mac cla thanh mach ting phan chia. Chang bao lav, lusi mao
mach dugc hinh thanh va xuyén vao khéi u. Dong thoi nguoi ta
ciling quan sat thay cé su kich thich cdc gen ma san pham clia
chiing 1am cho cdc € bao clia u nhanh chéng phdt trién va xam
lan. Cédc san pham dé c6 thé 1a cdc hormon, cdc yéu (6 ting trudng
khidc nhau, va interpheron. Cic t€ bac duge dinh dudng bat dau
phan chia cang manh nhat la tao ra nhiing mach mau bai tict
nhimg yéu 16 ting trudng dé ung thu phat trién va xam l4n.

13. Sir tao thanh di can

Da nhiéu nam ngudi ta biét rang mot trong nhilmg nguyén
nhan chinh cla su diéu tri ung thu khoéng thanh cong la do ung thu
nguyén phat di cin di noi khac.

G cdc mo binh thudng, trén mang bé mat t&€ bio ¢é cac phan
tir dinh két, ching Iam cho cdc t&€ bao gan nhau sdt dugc vao nhau
mot cdch chit ché. Nhitmg phan tr d6 ¢4 tén 12 cadherin.E (phan tr
dinh két). O &€ bao ung thu khi tién trién mat dic tinh dinh két.
Diéu d6 giy ra chimg long tac dung tuong hd gitta cac t€ bao va
dinh vao thé ngoai t& bao. Mot trong 53 t¢ bao ung thu nguyén
phét thoai hod mang co s&, tao ra hang rdo, ma té bao binh thuong
thi khong & tinh trang rach gidn doan nhu vay. T€ bao d6 cd the
tach khoi khoi ung thu nguyén phit, sau dé di theo dong mau hodac
bach huyét dén viing khac clia co thé. Phd thanh mach, t€ bao do
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ra ngedi va khu tri ¢ mét noi méi. Néu nhu hoan c¢anh phat trién
thuin loi véi su ¢é mit cha nhitng yéu 6 tang trudng thi sur sao
chép ADN x4y ra va t& bao bit ddu qud trinh phét trién ung thu thi
phat.

‘Tao ra ung thu thif phat chi can mét lugng khong nhiéu € bao
ung thu nguyén phat. Vao gifia nhimg nim 1980 ngudi ta ¢6 thé
xdc dinh duge t€ bao ung thu nguyén phat ¢6 kha nang hay khéng
tao ra ung thu thit phat trén co s& phan tir. Mot s6 gen — tao ra
nhitng protein ¢6 kha nang hinh thanh di can - di dugc tich ra.
Mot trong gia dinh céc gen d6 124 NM23. Gia dinh gen nay g6m cé
2 gen:

* Gen NM23-HI ma hod protein PM 18.500, va

* Gen NM23-H2 ma hod protein'PM 17.000

Trong cac t€ bao di cdn ¢é miic giam 2 protein nay. Cang di
can mirc protein NM23 cing gidm.

Su giam céc phén tir dinh két — cadherin.E 13 diéu kién lam
tang su di can. Cadherin E 1a protein xuyén mang két hop véi doan
hoat hoa bén ngoai cta bd xuong trén 2 1€ bao bén canh, do d6
lam giam hién tugng 1€ bao di cin. Nhung trong t&€ bao ung thu, su
bi€u hién cadherin gidm han do d6 lam tang kha nang di can ca
t€ bao.

Gen tiang dién hinh lién quan dén khé nang di can 1€ bao ung
thu la gen ma hod enzym colagenase [V ma enzym nay lam thoéi
hod colagen typ IV.

Colagen typ nay chi ¢6 duy nhdt & mang co ban. Khi t€ bao
ung thu két hgp véi mang co ban, thi enzym colagenase IV hoat
dong dén dén gy mang va giai phéng 1€ bao ung thu.

Nhimg thay déi bé mat t€ bao ung thu c6 mot ¥ nghia t6n doi
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v6i kha nang t€ bao ung thu di cin va dic biet tic dung tuong hd
t€ bao ung thu véi mang co ban. '

Phan tir CD44 — loai glicoproteit xuyén mang c6 trén bé mit
lymphocyt, fibroblast va cic & bao bidu moé tham gia tic dung
tuong hé giifa t€ bao véi t€ bao. Cic phan tir CD44 cang tang thi
lam thay déi tinh dinh két cha.minh vi cing lim mat kha ning
chuyén giao nhimng tin hiéu. _

Tinh xam lan clia ung thu ma chi yéu kha nang tao di can ciing
duoc diéu hoa qua mot s6 sin phdm cita gen nhy san phdm dinh ke,
bai tiét va enzym thuy phan ming co ban dé tang di chuyén.

14. Nhirng tac nhan gay ra ung thu

Nhimg tdc nhan duge coi Ia nguyén nhan giy ra ung thu cé
nhiéu loai, nhung hién nay c¢6 thé phan chia thanh 2 loai I6n nhu
sau : loai ty nhién (nature) va [oai hau thanh (epigene) (bang 6) :

Bdng 6. Phén biét ung thu logi ty nhién va loai hdu thanh

Loai tu nhién Loai hau thanh
(do 16i gen tir ldc méi sinh ra)

Ung thy x3y ra & nhitng tré nhd|- Hit thudc 14
mang cdc gen bét thudng licl- Udng ruou

mdi sinh ra, vi du nhu : - Thude phién

| - Thitc n thit

- Neurofibromatosia lién quan |- Thiic an md

dén gen NF2 - Thic &n nhiém aflatoxin
— Nephroblastoma li¢én quan dén |- Nhiém vi khudn va virus
gen Wllvy... - Thudc trir sau

- Cac noi tiét t§
- Céc tia phéng xa tia X va tia UV
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_kh{ic:

Ngudi ta cén phan bi¢t thanh 4 loai nguyé‘n nhén theo kiéu

- Nguyén nhan sinh hoc
- Nguyén nhan vat | y

; Nguyén nhan ho4 hoc
- Nguyén nhan di truyén

Duéi.dﬁy chiing 161 s& gidi thicu céc loat nguyén nhéan nay.

1. Nguyén nhan sinh hoc
L1. Su nhiém k¥ sinh tring

Ngudi ta thiy & viing Chau A va Chau Phi cic ung thu bang
quang, ung thu tryc trang, ung thu gan va dudng mat ¢6 lién quan
t6i bénh ky sinh tring - nhu schistosom va san ld gan.

1.2. Nhi¢m khudn helicobacter - pylori

Ung thu da day ¢6 lién quan dén nhiém khuén helicobacter
pylori. Su nhiém khudn viing mang nhdy da day xdy ra & tudi ré
va gay ra viém hang vi va loét hanh t4 trang. Diéu dé din t6i viem
da day thi€u dudng va loan san duong ruét réi cuéi ciing din dén
ung thu da day. Diéu tri khang sinh c6 thé loai trit su nhiém khudn
va dan t6i lam gidm ty le ung thu.

Song ngudi ta con thiy Helicobacter pylori ¢6 thé gay ra
lymphoma da day (gastric lymphomas). Nhitng thuy lymphoma rat
déc trung cho hinh anh cta viem da day helicobacter. Loai trir st
- nhiém khudn c6 thé Ihm cho lymphoma d6 thodi lui hoic bi mat

di.
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1.3. Su nhiém khudn man tinh

Sy nhiém khudn man tinh gay ung thu thi khong 16 nhung
ngudi ta thdy trong ruét ¢6 vi khuan thuce vat (bacterial flora) ciing
nhu trong bang quang. G day su nhiém khudn man tinh ¢6 thé
duge kém theo béi sy hinh thanh c4c chat nitrosamin gay ung thu.

1.4. Su nhiém virus viém gan B |

Vaccin chéng bénh viém gan B bay git dugc biét 1a loai
vaccin chéng ung thu gan. O cic nuée chau A va chau Phi ung thu
gan dugc biét khdi dau 1A do virus viem gan B, nén khi chung
vaccin nay ciing ¢6 kha nang lam giam ty 1& ung thu gan.

1.5. Nhiém virus papiloma & nguoi

Khi st dung vaccin chdng lai cdc tdc nhan ung thu ciia virus
papiloma, ngudi ta c6 thé loai trir dwgc ung thut ¢ tir cung, ti cung
va am dao, thim chi ca ung thu duong vat, hau mon. Khi ding
vaccin ngudi ta ciing thdy gidm ca ty 1¢ ung thu miéng, thanh quan
va da. Sy mién dich hod véi nhilg doan gen cia loai papiloma dac
hi¢u cling da dugc chi ra & dong vat — cich day khong lau trudce
khi ¢é vaccin xir tri cho ngudi.

1.6. Nhiém virus Epstein Barr (EB)

Ngay nay ngudi ta thay virus EB ¢6 mat & khip noi, nhung
gen cua n6 ¢6 trong bénh lymphoma Burkitt, ung thu vom, héi
ching ung thu leucemia lymphoma t€ bio T truéng thinh,

sarcoma kaposi v.v... Ngudi ta ciing dang tim ra vaccin chéng lai
noé va da thir trén khi.
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1.7. Nhiém virus loai RNA — gdy bénh viém gan C

Nguoi ta thdy virus ndy cling gay ra ung thu gan va su loai trir
né cling khong dé dang.

2. Nguyén nhin vat ly

Nguyén nhan vat 1y gay ung thu bao gém sur phéng xa ion, tia
tr ngoai, va cic trudng tdn s6 thap tir tdn s6 radio t6i tdn s6 cuc
thap dugc san sinh ra do dong dién di qua.

2.1. Phéng xa ion

- Phéng xa ion duge xdc dinh gay ra khodng 4% ung thu, hau
nhu do phéng xa tu nhién tir nhitng radon trong khong khi, tia vii
tru tir khong gian bén ngoai, tir hat phéng xa, d4, dat, nguyén vat
liéu xay dung va tir su phdng xa bén trong cdc nguyén 4 kali, chi,
poloni ¢6 trong thirc an. - |

No6ng d6 radon trong nha c6 thé thay d6i hing tram lan va tia
nay cé the gidm di khi dugc thong gié c6 quat va may diéu hoa
nhigt d6. Ung thu ph6i cla quang dai quén ching dugc gay ra bdi
radon thi chua r3, cdn dang ban cii. '

2.2. Tia cuc tim

Tia cyc tim ciha dnh sdng mat trdi gy ra ung thu melanom va
ung thu t&€ bao nén (basal cell carcinoma) chia da. Truéc day ung
thu da thi ngudi ta cdn nghi téi than, nhya dudmg, héc in. Ung thu
melanom lai dugc tang lén & qudn thé da tring dac biét khi bi bénh
vay nén.

Bay gi® ciing ¢4 bang chimg 1a tia cuc tim ciing lién quan dén
ca bénh ung thrr lymphoma ~ khong phai ~ Hodgkin va leukemia ~
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lymphatic man tinh va diéu d6 c6 the gidi thich dugc bing msi
lién quan gifta tia UV vi hé théng mién dich,

2.3. Song c6 tin s6 radio va céc song tan so cuc thdp

Ung thu ndo xay ra khi thdy ding dién thoai cdm tay. Trong
nha khi & dién thé cao thi c6 kha nang sinh ra truomg dién tir &
miic 0,2uT va c6 khi cdn hon (binh thudng trong nha chi khodng
0,05uT). Trudng dién tir nay c6 thé tang lén gap doi va gay nguy
¢o ung thu leucemia & tré nho. Hién nay ciing da c6 biing ching
rang bénh nghé nghiép chiu mic séng twong tu c6 thé ting nguy
co leucemia va bénh ung thu nio & ngudi 16n.

3. Nguyén nhan hoa hoc

Nguyén nhan hod hoc gay ung thu thi rédt nhiéu, truéc hét cé
thé ké ra : cdc chat trong thydc 14, rugu, céc chat sinh ra trong thiic
an do ndu nudng, cac noi tiét, cic thudc chita bénh, cdc chit ¢6 tron g
moi trudng nghé nghiép, céc thudc trir sau, nudc udng ban v.v...

3.1. Thuoc lg

Thube 14 c6 khoang it nhat 50 chat da dugc biét 1a gay ra ung
thu trén cdc dong vat thuc nghiém, trong dé gém cé chat poloni
hoat  déng phéng  xa, 1-benzen, 2-naphthylamine, 4-
aminobiphenyl, nhimg polycylic aromatic hydrocarbon va céc
nitrosamin. Gén day nguot ta biét ca nicotin cha thude 15 cing gy
ung thur.

Hiit thuéc 14 thuomg gay ra ung thu phéi, méi, miii, hong,
thuc quan, da day, uy, bang quang, than, gan, hau mon v.v...

3.2. Ruou
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Trudc diy ngudi ta cho 1a phu nit uéng rugu dé bi ung thu vil
c6 1€ boi s can thiép clia chuyén hod estrogen, ma cdn ca ung thu
tai, fhyc quan, thanh quan va gan. Vé gan thi dau tién gay xd gan
vi nghién rueu, sau dé chuyén sang ung thu gan. Ruou udng rat it
hang ngay c6 thé 1am gidm ty 1& bénh tim thiéu mau cuc bo 161 40%.

Mot diéu quan trong la rugu va thudc 14 cong hop véi nhau dé
gy ung thu.

3.3. Thikc dn duoc bdo qudn mudi hodc thitc dn ngdm muéi

Thifc an loai nay d& gay ung thu da day, song ngudi ta cling
khong hiéu do muéi hay do nhiém bdn vi khudn. O phia nam
Trung Quéc cd4 mudi ¢b lién quan chat ché véi ung thu vom hong,
dic biét néu dugc an chiing tr lic nho. Ung thu vom con lién quan
dén nhiém virus Epsteine Barr.

3.4. Thitc dn c6 ndni phit trién

Nam Aspergillus flavus dé& phdt tri€n & lac, ¢6 chat aflatoxin
dé gay ung thu gan trong su phdi hop véi virus viem gan B.

3.5. Thitc an mo

Thitc an m& dong vat dé gay ung thu v, truc trang, tién liét
tuyén. .

3.6. Thiic an thit do

Ngudi ta thdy an nhiéu thit do dé bi ung thu dai trang va ung
thu tién liét tuyén.

Thit ¢4 n&u nuéng nhiéu tao ra nhimg chat dé gay ung thu nhu
nitrosamin, heterocyclic amines furan va cédc polycylic aromatic
hydrocarbon.
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3.7. Cdc ché phdm noi tiét t6

Diing mét tiét t& tranh thai ciing c6 thé din dén ung thu, nhu
ung thu tric trang, ung thu v, ung thir biu, ung thu budng trimg v.v...

3.8. Céc duoc phdm si dung diéu tri mét s6 bénh

Céc noi i€t to, cac khang sinh va mot 8 thudc khic sinh ra
nitrosamin diing nhiéu va [au dai déu ¢é kha nang sinh ung thu.

3.9. Cdc chat sinh ra tir nghé nghiép va nhiém bdn

Than, nhua duong, hic in va cic amin thom gay cho cong
nhéan cao éng khéi, cong nhéan 1am dudng dé bi mac ung thu cic loai.

Su dot chay chat thai bd sinh ra dioxin va cdc dan xuat clia
né. Céc chat nay dé gay bién di va sinh ung thu.

3.10. Cdc thudc trir sdu diét co

Céc chat trir sau diét c6 nhiém ban vao dat, thic in ciing déu
14 chat carcinogen. '

3.11. Nuéc uéng nhiém bdn

Nude nhiém trihalomethanes duge gay ra bdi hoat dong clia
chit chlorin va chat ban vé co c6 thé dé gay ung thu bang quang.

4. Nguyén nhan do 16i gen di truyén

M0t loai bénh ung thu xay ra tir lic mdi sinh 12 do khi€m
khuyét cha nhiing gen sira chita DNA. Bang 7 dudi ddy chi ra cdc
bénh d6. Ung thur v va budng tring xay ra mudn hon trong cude
doi thi mang gen BrCa 1| va 2. Ung thu truc trang lién két véi
khuyét tat cia nhiing gen sita chita DNA nhu hMS2 va hML1.
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Bang 7. Ung thu va su nhay cam di truyén

Dang ung thu Vi tri ung thu Gen
- Retinoblastoma Retina RB,
— Polyp adenomatom gia Truc trang, dai trang | APC
dinh
— Céc loai ung thu noi 116t
+ Loai 1 Can giap trang :
Tuyén yén MENI
 Tuy
+ Loai 2 ‘Gidp trang RET
Thuong than }
— Neurofibromatosis : ‘
+ Loai 2 Schwannoma
Menihgioma
— Li-Fraumeni ’ Vi
nao TP,
o t6 chitc mém
- VonHippel — Lindau than
CNS angiomas } VHI
- Nephroblastoma than
WT1

Nhiing ngudi nghién hit ¢6 allel ciia gen CYP (1A1 va 2D6).
lam chuyén hod hydrocarbon thom va debrisoquine dé& bi ung thu
phdi hon. Ngudi du lich tm ning nhét 12 ngudi da tring dé ung
thu da hon.

Sy khidc nhau thuc chit mot vai allet gen 5-o-reductase giita
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ngudi My da den, ngudi My da trang, ngudi Pong Nam A, thi
ciing thay c6 su lién quan khdc nhau dén ty 1&€ mac phai ung thu
tuy€n tién liét, vi 5 alpha reductase-1 enzym tham gia chuyén hod
testosteron — chat nguyén nhan gay ra bénh nay.
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