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Muc tiéu: giip sinh vién biét vé cdc thanh twu ciia cong nghé sinh hoc trong BVTV

Trong hon thap ky qua, nho thanh tuu to I6n caa cong nghé gen, nguoi ta da
chuyén thanh coéng nhitng gen phan l4p tir sinh vat nay vao nhitng sinh vat khac dé tao
ra co thé bién doi gen mang cac dac tinh mong muén. San pham bién do6i gen dang dem
lai nhitng loi nhuan kinh té khdng 16 cho nhiéu quéc gia. O My, hién nay ¢ téi 1.300
cdng ty Cong nghé sinh hoc véi doanh thu hang nim dat khoang 12,7 ty d6 la. Trong sb
cac san pham tao ra (co lién quan dén bién doi gen), san pham y duoc chiém téi 75%,
trong khi san pham ndng nghiép chi chiém 3%. Tuy nhién, sy dau tu md rong quy mo
nghién ctru va khai thac san pham nong nghiép bién do6i gen ngay cang ting.

Niam 1996, toan thé gidi chi c6 1,7 triéu ha trong cay bién d6i gen, nhung dén
nam 2004 dién tich cay trdng bién doi gen toan cau tang 1én gan 48 lan, dat ti 81 triéu
ha, trong d6 hon 1/3 dién tich nay 13 & cac nudc dang phat trién. Hién nay, cd khoang
20 qudc gia san xuat cay trong bién doi gen vai dién tich tir 50.000 ha trg 1én. My la
quéc gia hang dau tréng cay bién d6i gen véi dién tich trong ndm 2004 13 47,6 triéu ha
(chiém 59%). Tiép dén la Argentina: 16,2 tri¢u ha (20%), Canada: 5,4 triéu ha (6,7),
Brazil: 5 triéu ha (6%), Trung Qudc: 3,7 triéu ha (4,6%). O chau A, cay trong bién doi
gen chu yéu 1a bong, dugc trong nhiéu & Trung Quéc, An Do, Philippines va Indonesia
(trich tir Tran Thi L&, 2006).

C6 4 loai cay trong bién do6i gen dugc thuong mai hda manh nhat. Do 1a: dau
tuong khang thudc diét co dat dén dién tich 48,4 triéu ha (chiém 60% tong dién tich cay
trong bién d6i gen nim 2004), ngd khang thudc diét cé va khang sau dat dién tich 19,3
triéu ha (chiém 24%), béng khang thudc diét ¢ va khang sau dat dién tich 9 triéu ha
(chiém 11%) va cai dau khang thudc diét co dat dién tich 4,3 triéu ha (chiém 5%). Néu
so sanh dién tich trong cay bién doi gen vai tong dién tich cay trong cung loai & quy mo
toan cau thi ddu twong bién doi gen chiém 56%, bong bién ddi gen chiém 28%, cai dau
bién d6i gen chiém 19% va ngd bién doi gen chiém 14%. Ngoai 4 loai cay trong bién
d6i gen chinh da dugc thuong mai hoa rong rai noi trén, con c6 hang loat cac cay trong
bién d6i gen khac nhu khang ndm, khang virus, chin cham... ciing di va dang duoc phd
bién (trich tir Tran Thi L&, 2006).

Khang ndm __ |
4% Pac tinh

néng hoc 4%

Khang thudc

diét c6 28,9% Khang virus

10,1%

Khang cén
trung 24 3%
Khac 7,2%

Chét lvong
san pham
21.4%

29



Hinh 3.1. Ty 1& (%) cia cac loai cay bién doi gen dwgc dwa vao sian xuit.

Thuce vat bién d6i gen da mang lai nhitng dic tinh tot cho cay trong. Cho dén nay
gen dugc chuyén vao thuc vat nhiéu nhat l1a gen khang thubc diét co va khang con tring.
Vi viy, da lam giam mot luong dang ké thudc diét co va trir sau duoc sir dung trong
ndng nghiép.

3.1. Cay trong khang thuéc diét cé

Trong san xuat ndng nghiép co tinh chuyén mdn hda cao thi viéc str dung cac loai
thudc diét co dai 1a diéu rat can thiét nham dam bao ning suét cay trong. Tuy nhién, viéc
lam dung mot s6 thudc diét co co doc tinh cao di va dang gay ra cac hau qua nghiém
trong ddi véi mdi truong, hé sinh thai va sirc khoe con ngudi. Gan day, nguoi ta da t6ng
hop dugc mot s6 hop chat chi ton tai trong tu nhién mot thoi gian ngan, nhung lai tiéu
diét toan bo cay cdi. Cac hop chat nay duoc goi 1a thude diét co khong chon loc.

Bang phuong phap sir dung dot bién, nguoi ta da phan lap dugc mot s gen tao
cho cay trong c6 kha ning khang céc loai thudc diét co noi trén. Viéc chuyén cac gen
nay vao ciy da nang cao tinh chon loc va hiéu qua kinh té caa thuéc diét o ciing nhu
lam giam anh huang cua thude dbi vai quan thé sinh vat trong dat. That vay, khi chua
co loai cay trong bién d6i gen khang thudc khong chon loc, nguoi ta phai phun nhiéu
lan trudc khi gieo hat nham loai bo hoan toan mam méng cé dai. Nhung khi nguoi néng
dan gieo trong loai cay bién doi gen thi ho doi cho cay tréng va co dai cing phét trién
dén mot mirc do nhat dinh, s& tién hanh phun thuoc mot lan 1a ¢6 thé dam bao loai bo su
xam lan cua co dai. Dong thoi viéc phun thudc khi ma cay trong da phat trién s& lam
giam thudc diét co tham vao dat, 1am giam nguy co gay hai d6i véi méi truong.

Khang thudc diét co nhan tao 1a dic diém thuong duoc st dung nhiéu nhat cho
den nay o thuc vat bién doi gen.

Diéu nay c6 nhiéu nguyén nhan:

- Thtr nhét 12 tao ra thyc vat bién d6i gen loai nay twong ddi don gian.
- Thir hai, c6 dai 12 mot van dé 16n nhat trong néng nghiép, 1am giam ning suat tir 10-
15%.

Vé co ban phan biét loai thudc diét co chon loc véi loai khong chon loc. O licu
lugng nhat dinh loai khang chon loc ¢6 tac dung doi véi thuc vat ¢6 dac diém sinh ly va
hinh thai nhat dinh. Vi du: thuéc nhém nay gom co: atrazin, bromoxynil, 2,4-D. Téac
dung cua thuoc diét co chon loc:

_Atrazin: Lam ngung su van chuyén dién tir trong hé thong quang hoéa 11 ¢ luc
lap (can thict doi vaoi quang hop cua thyc vat). Ngé khéng man cam véi atrazin.

Bromoxynil: Dinh chi sy van chuyén dién tir trong hé thong quang hoa 11 cua
lap thé, lam chét cdy hai [& mam.

Glyphosate (Round up®): Lam ngirng hoat dong enzyme EPSP-synthase va qua
d6 kim ham su tong hgp cac amino acid thom.

~ Phosphinothricin (PPT) con goi la Basta: PPT la d6ng phan dang L cua san
pham tong hop glufosinate. PPT ¢0 cau truc twong tu glutamic acid, gan khéng thuan
nghich véi enzyme glutamatsynthase, gay doc do tich lay NH3.

2,4-D: Auxin téng hop nay gay hai cho sy phat trién cua cay hai 14 mam, phan
I6n cay mot 14 mam khoéng man cam.
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Mot s loai thudc diét co chon loc ton tai lau trong dat, vi vay né lam nhiém
nguon nudce.

Nguoc lai, thuéc diét co khdng chon loc nhur glyphosate hodc phosphinothricin
(PPT) ddc doi vai tat ca cay trong.

Uu diém cua hai loai thudc diét co nay la phan giai rat nhanh trong dét thanh
nhitng chat khéng hai.

Thoi gian ban hity ciia Basta trong dat chi 10 ngay va Round up tir 3 d&én 60 ngay.
Thoi gian ban hay la khoang thoi gian ma 50% chat nay bi bién d6i va phan giai.

Dé san xuit cay chuyén gen khang thudc diét co, nguoi ta can nhitng gen khang
ma hoa cho protein, nhiing protein nay hozc lam bat hoat thudc diét co, hoic thay ddi vi
tri tac dong cua thudc trong té bao, 1am thudc khdng con gay hai. Co ché khang thuéc
diét co khong chon loc Basta va glyphosate duoc giai thich nhu sau:

Basta la thuéc diét co khong chon loc duoc str dung trong hon 50 quéc gia,  nhung
duogc sir dung rat c6 gisi han, vi né gy doc & cdy trong va co dai nhu nhau. Gan day,
rat nhiéu loai cay trong bién doi gen duoc tao nén va da duoc thir nghiém trong hon 100
thi nghiém dong rudng, trong d6 nhiéu loai da duoc dua ra thi truong. Nhitng gen khang
dugc phén Iap tir vi sinh vat hoac tir thuc vat khang trong tu nhién. Tur cay linh lang thao
(Medicago sativa) mot gen khéng man cam véi Basta duoc phan 1ap va tir vi khuan dat
Streptomyces hygroscopius va S. viridochromogenes 2 gen bar va pat dugc phén lap,
nhitng gen nay mé hoda cho enzyme phosphinothricin-acetyltransferase. Enzyme nay lam
mat doc tinh cua thudce bang acetyl hoa, gan vao mot gdc acetyl. Bé st dung cho thuc
vat, nhitng gen tir vi khuan duoc bién d6i va duoc diéu khién boi promoter CaMV 35S
nham dat duoc sy biéu hién gen thudng xuyén trong tit ca cac mo. Bang cach nay cay
linh lang thao, ca chua, ngd, lGa, Ga my va ddu twong khang thudc diét c6 dugc tao nén.

Thudc diét ¢ glyphosate dinh chi dic hiéu enzyme 5-enolpyruvylshikimate-3-
phosphate-synthase (EPSP-synthase). Day 1a enzyme cén thiét trong thuc vat dé tong
hO’p amino acid thom (phenylalanin, tryptophan va tyrosin), mot s6 vitamin va cac hop
chat co nguon g6 thir cip. Enzyme nay khong c6 & nguoi va dong vat, vi vay glyphosate
khong doc ddi voi ngudi. Glyphosate duoc phan giai trong dat nho vi sinh vat va khdng
dé lai san pham doc hai nao.

Khéng glyphosate cé thé do nhiing co ché khéc nhau:

- Thtr nhat trong cay c6 su biéu hién manh mé& cua enzyme ctia EPSP-synthase dui sy
diéu khién cua promoter CaMV-35S va ddng thoi tao nén mot enzyme oxidoreductase
cua vi khuan. Nho enzyme oxidoreductase ma thude bi bat hoat va vai mot lugng 16n
EPSP-synthase duoc tao nén thi luong thudc con lai khdng thé gay hai ¢ cay bién doi
gen (Hinh 3.2). O day 2 gen can thiét, trong d6 gen oxidoreductase 1a khong co trong
thuc vat.
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Hinh 3.2. Hiéu qua khang thudc diét cé sau 15 ngay phun thuéc.

Mot kha niang thi hai 1a sit dung EPSP-synthase cuia vi khuan. Tir vi khuan
Agrobacterium tumefaciens (loai CP4), EPSP-synthase vi khuan duoc phan 1ap va do su
thay ddi trinh ty amino acid nén enzyme nay khong con man cam vai glyphosate va vi
vay duoc sir dyung trong nhiéu cay trong thuong mai.

Thi ba 1 xuét hién mot dang dot bién EPSP-synthase cua cay trong ¢ kha ning
khang glyphosate (Hinh 3.3).

Tinh khang khdng chon loc duoc sir dung dbi vei nhidu cay trong bién doi gen,
nhu cdy bong, khoai tay, ngo, dau twong, thuoc la va lta mi.

Bang viéc str dung cay trong khang thudc diét co, lwong thudc diét ¢ duoc sir
dung giam di dang ké, vi thuoc dugc dung theo yéu cau va trong pham vi nho hon.

Gly — Ala
Thay dbi cau
triic enzyme

Té bao chat

Phe, Trp, Tyr Phe, Trp, Tyr

Hinh 3.3. Dot bién xay ra trong EPSP-synthase lam cho cay khéang thudc diét
c6 glyphosate. Su két hop cua glyphosate vao enzyme EPSP-synthase & loai hinh binh
thuong d4 1am mat hoat tinh xdc tac va han ché su di chuyén cua enzyme nay vao luc
lap. Dang EPSP*-synthase (ma hoa boéi ShkG*-dang dot bién) c6 hoat tinh thap voi
glyphosate va van thé hién hoat tinh khi c6 mat cua thude diét co nay.
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~ Nam 1996 va 1997 & My, khi sir dung cay khang thudc diét co da lam giam lugng
thuoe dung twong ng 1a 26% va 22%. Rua troi dat giam 90%, do dat khong phai cay
sau, dong thoi nang suat tang 1én 5%.

Mot van dé kho khan trong viéc st dung cay blen dol gen la sy lan truyén tinh
khang qua hat phan dén nhiing cay ho hang. bé gial quyét van dé nay viéc tao cay bién
d6i gen 1a dya vao su thay ddi cac gen trong lap thé. Vi gen lap thé ¢ phan Ién thyc vat
di truyén theo té bao chat, vi vay tinh khéng thuoc diét co khong thé lan truyén dwoc qua
hat phan.

EPSP-synthase hoat dong & trong lap thé. Nhung gen ma héa cho enzyme nay lai
cO mit ¢ trong nhéan. Protein duoc dich ma & ribosome trong té bao chat va do ¢ trinh
tu dich cta lap thé nén duoc van Chuyén vao co quan tr nay. Cay thudc la khang
glyphosate da dugc tao nén bang cach bién nap gen ma héa cho EPSP- -synthase c6 ngudn
goc tu cay da yen thao. Gen nay dugc chén vao DNA cua lap thé. Lap thé cling co
ribosome nén tong hop truc tlep EPSP-synthese. Bang cach nay viéc van chuyén gen
qua hat phan & phan 1én cay trong di khong xay ra.
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3.2. Khang cbn trung gay hai

CAc ton that trudc thu hoach gay ra bai céc loai sdu pha hoai 1a mot trong cac
nguyén nhan chu yéu lam giam nang suat cay trong, dac biét 1a ¢ cac nudc nhiét doi co
nhiét @6 cao, am do6 lon, thich hop cho su phat trién sau bénh nhu & nudce ta.

Con trung gay hai cay trong ¢ hai khia canh:
- Tha nhat 12 gian tiép truyén céac tac nhan gay bénh khac nhu virus, vi khuan hodc nim.
- Tht hai 14 truc tiép an hai cac co quan cua cay trong.

Bién phéap hitu hiéu duogc sir dung rong réi hién nay 1a phun thudc trir sdu hoa
hoc. Viéc st dung thudc trir sdu 1am anh huong dén méi trudng sinh thai, do du lwong
con lai tich liy trong chudi thirc dn va mat khac thudc trir sau gy doc khong dic hiéu
ddi vai tat ca dong vat. Vi vay, su phat trién nhitng cdy trong chuyén gen khang sau c6
y nghia lon.

O day dé cap dén mot loai toxin ty nhién, dugc tao ra trong vi khuan Bacillus
thuringensis va chi gay hai & mot sé loai con tring nhat dinh, khdng hai déi véi cac
dong vat khac va con nguoi. Toxin nay dugc goi la Bt-toxin.

B. thuringensis 1a mot vi khuan dat tao bao tir. O qué trinh tao bao tur xuat hién
nhitng vo tinh thé chira -endotoxin. O céc loai B. thuringensis khac nhau nguoi ta da xac
dinh dwoc hon 100 loai toxin khac nhau, 1a nhitng protein vai khéi lugng phan tir khoang
130 kDa. Trong rudt cén tring -endotoxin dugc bién doi thanh dang doc t6 hoat dong
va tich lily trong té bao thuong bi rudt. Viéc tao bao tir trong mang dan dén sy phan giai
tham thau nhiing té bao nay va lam cho cén tring chét.

Trong ndng nghiép sinh théi vi khuan B. thuringensis duoc phun truc tiép trén
d6ng ruong. Tuy nhién, doi véi mot sb cay trong, viéc phun thude trir sau Bt doi khi it
hiéu qua do dic tinh hinh thai caa cdy trong tai thoi diém can phun thude. Vi du: ddi voi
cay ngd loai con tring pha hoai chinh 14 sau duc than Ostrinia nubilalis. Bé phong trur
loai sau nay, nguoi ta phun thudc vao thoi diém sau bat dau no. Nhung do dic tinh khi
hau & mot s6 ving, thoi diém sau bit dau no roi dung vao lic cay di phat trién. Piéu
nay ngan can thudc trir sdu Bt di t6i cAc md, cac bo phan ma siu duc than pha hoai. Mt
khéc, thudc trir su Bt rat dé phan hily trong méi truong ty nhién, dac biét dudi anh sang
mat troi chira nhiéu tia cuc tim. Do vay, ¢ nhitng viing thich hop cho sy phat trién cua
sau dyc than, khién cho thoi ky sinh san cua sau kéo dai, ngudi ndng dan phai phun
thudc nhiéu lan rat tén kém.

Bat ngudn tir cac han ché cua viéc phun thudc trir sdu Bt, cac nha khoa hoc da
chuyen gen Bt vao nhiéu loai cay trong. Lic nay, cay chuyén gen Bt c6 kha ning sinh

tong hop tryuc tiép loai thudc trir sdu sinh hoc. Diéu nay gitp cho viéc phong trir tro nén
hiéu qua hon va giam chi phi mua thudc trir sau cho nguoi néng dan.
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Hinh 3.4. Cay ngo bién doi gen, tao ra Bt-endotoxin (phia trén) va cay ngo
binh thwong bi nhiém sau hai (phia dwéi).

Gen mé hda cho Bt-toxin dwgc bién doi cho pht hop véi thuc vat, dugc dua vao
cac cay trong khac nhau nhu bong, ngd, khoai tiy va ca chua chuyén gen dang duoc san
Xuit thuong mai biéu hién doc té cua Bt dé tao ra tinh khang di vai cac con trung loai
nhai-nghién (chewing insects). Vi khuan B. thuringensis téng hop céac protein -
endotoxin tinh thé dugc ma hda bai cac gen Cry.

Nguoi ta phan biét 4 nhém endotoxin (Cryl dén CrylV), tuy thuoc no doc voi
loai sau nao, doi vai Lepidoptere (buom, Cryl), Lepidoptere va Diptere (ruoi va muoai,
Cryll), Coledoptere (con trung canh ctirng, Cry I1I) va Diptere (Cry IV).

Sau nhiéu thi nghiém déng ruong céc loai cay trdng chtra gen Bt di c6 mat trén
thi trudng véi két qua tét. Vi du: véi viéc sir dung ngd chira gen Bt nim 1996 va 1997
da lam giam luong thudc trir sdu cho ciy ngd & My 10%, ning suit ting 1én 9%, bong
chtra gen Bt ning suét ting 7%. 60% nong dan loai bé hoan toan thudc trir sau.

Mot s6 vu diém cua doc té Bt nhu sau :

- Tinh dic hiéu, mdi protein Cry chi hoat dong chéng lai mot hoic mot vai loi con
trung.

- Sur da dang, nhiéu protein Cry khac nhau di dwoc nhan biét.

- Céc anh huong khong bat lgi hoic bi giam dd dwgc xac nhan trén cac con tring khéng
phai dich hoac cac dich thu tu nhién cua con trung.

- Boc tinh véi dong vat c6 v 1a rat thap.
- C6 thé thodi bién d& dang.

Két qua nghién cau cho thiy diém mau chét 1a gen chiu trach nhiém tong hop
protein tinh the trir sau cua vi khuan B. thuringensis chung kurstaki, chua dac biét bicu
hién rd ¢ cdy trong. Bé nang cao hiéu qua cua doc to, cac nha nghién ciru da cat got bot
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gen chi dé tong hop phan protein c6 hoat tinh chira doc t6 ma khéng can cac phan gen
phu khac. Gen Cry duogc cit bét da biéu hién tong hop protein gap 500 lan so véi gen
nguyén thuy. Hién nay, hon 40 gen khac nhau mang tinh khang con trung da duoc hop
nhét trong cay trong chuyén gen véi mot vai gidng da duoc thwong mai hda & cac nude
nhu My, Uc...

Loi ich cua cac doc td Bt trong kiém soét con tring da budc ching ta phai c6 cac
phuong thirc quan 1y khac nhau dé lam cham su phét trién cua tinh khang cua cén trung
doi voi Bt, bao gom :

- B4 tri c&c viing bén canh trdng cay bong khong chuyén gen Bt, lam noi tra 4n dé giam
ap luc chon loc hudng téi viéc khang cén trung.

- Trién khai cac gen khang con tring khac nhau (Vi du: protease inhibitors).
- DUNg cé4c loai doc t6 Bt cho cac receptor dich khac nhau.
- Dung céc promoter khac nhau dé diéu chinh su biéu hién cua céc gen Bt.

- Dung cac promoter dic trung mo (tissue-specific promoter), nhu thé con tring c6 thé
an ma khong ton hai dén kinh té trén cac bo phan it quan trong cua thuc vat.

- C6 cac hudng khac dé phat trién tinh khang con triing cho cay chuyén gen dya trén co
so. protease inhibitors, -amylase, lectins, chitinases, cholesterol oxidase, cac virus cua
con trung duwoc tao dong, tryptophan decarboxylase, anti-chymotrypsin, bovine
pancreatic trypsin inhibitor va nhan té uc ché 14 lach.

Di nhién 1a Bt-toxin khong doc cho tat ca moi con triing va trong ty nhién ludn
co kha ndng xuat hién nhiing loai sau khang. Vi vy, phai co chien lugc tiep tuc tao ra
nhitng loai cay trong khang.

Dic biét hira hen 1a chat tc ché serin-protease, kim hdm cac enzyme tiéu hoa
quan trong cua con trung. Nhirng cay trong chira mét lugng 1én protein nay cé tac dung
bao vé trudc su pha hoai cua sau hai.

Ngoai ra, nhiéu phuong phap khac ciing dugc thir nghiém. Vé nguyén tac céc
phuong phap nay dua trén viéc sir dung nhirng protein c6 trong tu nhién dac hiéu chi
gay hai cho con tring. Piéu nay dic biét co y nghia & trong cay lwong thuc va thuc pham
vi n6 khdng chira nhitng chat doc gay hai cho nguoi tiéu dung.

3.3. Khang virus gay bénh

Tuong tu nhu vi khuan, dong vat va nguoi; ¢ thuc vat ciing ton tai mot sé luong
I6n virus. Ngoai ra, ¢ thuc vat con co thé dugc goi la viroide.

Virus chira mot vo protein va trong dé c¢6 ca mang lipid. Vat chat di truyén cua
virus 12 DNA hoac RNA. Viroide khdng cé vo protein va mang ma chi c6 phan trt RNA
& dang vong nho. Sy tai sinh virus va viroide hoan toan phu thudc vao trao doi chét cua
ky chi. Theo quy wdc qubc té tén cua virus duoc goi theo tén thuc vat dau tién ma loai
virus d6 dugc tim ra, sau d6 dén triéu chimg dau tién va thém tir virus (vi du: thubce la-
kham-virus: tobacco-mosaic-virus). Virus thuc vat can sinh vat khac dé truyén tir cay
nay sang cdy khéac. O ddy phan Ién 12 nho con tring, va khi chung mang virus duoc goi
la vector.

Virus thudng duoc coi 1a tac nhan gay bénh nguy hiém. Tuy nhién, quan niém
nay khdng hoan toan chinh xac, vi khi phan tich tirng phan hé gen thuc vat cho thay,
trong cdy trong va cdy hoang dai ton tai s6 lugng lén cac loai virus, trong ching phan
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I6n 1a khéng gay hai. Ngoai ra, virus ¢ thuc vat khdng phai la virus ¢ ngudi va dong vat.
Chi c6 mot sb loai virus gay thiét hai I6n cho mua mang. Vi du loai virus tao ra nhiéu ré
nho & cu cai dudng trong mot sé ving 16n & Piic da gy thiét hai dén 75%.

Triéu chung ¢ thuc vat sau khi virus xam nhiém (thay d6i mau, dang va chét) rat
da dang va phu thudc vao cac yéu té méi truong. Nguoc lai, virus thuc vat cé cau tao
don gian, vi chiing gém mét vo protein don gian va bén trong vo nay chira nucleic acid
mang nhirng gen khac nhau.

‘ Phan 16n virus chira nhitng gen ma héa cho vé protein, cho sao chep thong tin di
truyén cua no (tir DNA hoac RNA) va mot gen cho su di chuyén bén trong thuc vat tir
te bao nay dén té bao khac.

Thudng ton tai nhitng chang virus ho hang vaéi mic d6 gay bénh khac nhau. C6
nhiing chung khdng gay triéu chung, c6 doc tinh thap, trong khi d6 c6 nhitng chung gay
trigu chuang hai rat nang, duoc goi 1a virus c6 doc tinh cao. Da lau nguoi ta biét rang,
néu tiém ching trude d6 véi loai virus doc tinh yéu thi & trong cay xuat hién tinh mién
dich dbi véi loai virus ho hang doc tinh manh hon. Sy tai sinh cua virus bi ngirng hoac
la giam rat manh, duoc goi 1a bao vé chéo (cross protection) (Hinh 3.5).

Nguoi ta loi dung hiéu qua trén dé tao cay bién d6i gen khang virus. Dau tién
nhitng gen ma héa cho protein vé cua virus duoc dua vao thuc vat va biéu hién dudi sy
diéu khién cua promoter CaMV 35S. Thuc té cho thay nhitng cay nay sau khi nhiém
virus khdng xuat hién triéu ching. Theo co ché nay nhiing tinh khang co ban vai nhiéu
loai virus khac nhau duogc tao nén.

Nhiéu phuong thirc dugc sir dung dé kiém soat su xam nhiém virus bao gom céac
xur ly héa hoc dé giét cac vector virus, chuyén vao cay trong cac gen khang tu nhién tir
cac loai lién quan, sir dung cac phuong phap chan doan hién dai nhu PCR va dua ra
nhitng chi dan thich hop dé dam bao nhan gidng cac vat liéu khoi dau sach virus (vi du:
hat, cu...).
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Hinh 3.5. Thi nghiém vé bao vé chéo. Bén trai: Cay thudc 14 duoc xt 1y voi
TMV yéu, sau d6 duoc lay nhidm véi TMV doc tinh va két qua la cay khong gay bénh.
O gira: Cay thudc 14 khong dugc xir Iy véi TMV yéu, xuat hién triéu ching bénh sau
khi xt ly vé6i TMV doc tinh. Bén phai: Cay bién ddi gen, chira cic gen ma hoa cho
protein vé cua TMV, khang duoc su lay nhiém

Tuy nhién, phuong phap chu yéu dé khic phuc tinh trang trén la khai thac tinh
khang xuat phét tir cac tdc nhan gay bénh. Chang han, sir dung cac trinh tu c6 ngudn gbc
tir virus dugc biéu hién trong cac cay chuyén gen dé tao ra tinh khang dbi voi cac virus
thuc vat. Huéng nay dua trén co s cac nghién ctu vé su gy nhiém (inoculation) hay
xam nhidm (infection) & thuc vat, duoc khoi dau véi cac chung virus nhe tao ra kha ning
bao vé chong lai sy gay nhiém tlep theo vaéi cung chang virus hogc cac virus cé lién
quan gan giii. Tinh khang bat ngum tir tac nhan gay bénh nhu vay can sy bién nap thuc
Vit voi c4c trinh tu ¢6 ngudn goc tir virus. Tinh khang vat chi xuat hién tir hai co ché
khac nhau: (1) Su bao vé duoc dan xép thdng qua biéu hién cua céc protein virus ty
nhién hoic da duogc bién d6i (vi du: protein vo, replicase, va replicase khiém khuyét).
(2) Su bao vé dugc dan xép & mic d6 phién ma (RNA-mediated resistance), doi hoi sy
phién ma cia RNA hoic tir cac trinh ty hoan chinh hoic tirng phan c6 nguén goc tir
virus dich (bao gdm cac gen cho protein vo, replicase, replicase khiém khuyét, protease,
protein van dong...).

Mot duong hudng khac tao ra cay trong khang la dya trén viéc su dung nhing
gen khang (c4c gen R) ton tai & mot sé thuc vat tu nhién. Nhimg gen khang nay di xuét
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