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Linh vwe k§ thuét dwgc dé cap

Séang ché dé cap dén linh vuc sinh hoc phan tir. Sang ché @& xuét cac gen méi ma
hoa protein diét loai gdy hai. Cac protein ndy va trinh tu axit nucleic ma hoa ching la hitu
dung trong viéc didu ché ché phdm diét loai gdy hai va trong viéc san xut cy chuyén

gen khang loai gdy hai.

Tinh trang ky thuét ciia sang ché

Cay trong chuyén gen duoc thiét ké dé tao ra doc t6 diét con trung chiét xuét tir vi
khuén Bacillus thuringiensis (Bt) dugc trdng trén hon 58 triéu hecta trén toan thé gisi
vao nim 2010 (James C (2010) Global Status of Commercialized Biotech/GM Crops:
2010. ISAAA Brief No. 42. Ithaca, New York: ISAAA). Loi ich cua ciy trong Bt bao
gdm giam st dung chit diét con tring c6 hai va dan ap theo ving mot sb loai gy hai
noéng nghiép chinh (Carriére va cong su (2003) Proc Natl Acad Sci U S A 100: 1519—-
1523; Cattaneo va cong su (2006) Proc Natl Acad Sci U S A 103: 7571-7576; Huang va
cong sw (2005) Science 308: 688-690; Wu (2008) Science 321: 1676-1678; va
Hutchison va cdng su (2010) Science 330: 222-225).

Con trung hit nhya cdy, bao gbm rép ving, rudi tréng, rép ciy va bo xit, nbi bat 1a
c4c loai gdy hai ndng nghiép chinh. B canh nira gdy ra thiét hai truc tiép bang cach an
trén canh ddng, va trong mot sd trudng hop thiét hai gian tiép bang cach truyén virut thuc
vat. Quan ly hién tai gan nhu chu yéu dua trén viéc 4p dung chét diét con trung hoa hoc
theo nhom. Trong khi viéc phat trién cdy chuyén gen bidu hién doc t6 dan xuit tir Bt da
tao ra sy bao vé cdy hiéu qua chéng mot sb loai gay hai con trung, doc t& Bt ban trén thi
trudmg thé hién tinh doc thip d6i v6i con trung hut nhya cay.

Dugc phét hién dau tién chi 1a c4c loai gdy hai phu hodc thhr yéu, cac con trung
nay tr¢ thanh loai gay hai dAu tién mot phan do thay dbi thuc tién nong nghiép, nhu ting
stt dung céc giéng cay chuyén gen va chon loc theo nhom khéng loai gdy hai dau tién, va
giam &p dung chét diét con trung hoa hoc.

Mot s6 loai rép cay (Lygus spp.) la loai gdy hai nong nghi€p chinh, bao gbm rép
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ciy phuong ty, Lygus hesperus Knight, rép cdy, Lygus lineolaris (Palisot de Beauvois),
va rép xanh hai cdy, Lygus elisus. L. hesperus va L. lineolaris 13 loai gy hai chinh cua
khoang rong cc cdy ndng hoc va lam vuon trén toan nude My va Canada (Esquivel and
Mowery (2007) Environ. Entomol. 36:725-730; Wheeler A.G., Jr. Biology of the Plant
Bugs (Hemiptera: Miridae): Pests, Predators, Opportunists. Comstock Publishing
Associates; Ithaca, NY, USA: 2001; Scott D.R. (1977) Bull. Entomol. Soc. Am. 23:19—
22; Young O.P. (1986) Ann. Entomol. Soc. Am. 79:747-762). Lygus spp. dugce bao céo
13 an hai 117 cdy khong trdng va hon 25 cdy dugc trong.

Bo xit bao gdm t5 hop cac loai gy hai quan trong nhét, tac dong dén 12 cay trong
chinh trén toan thé gidi (McPherson J.E., McPherson R.M. Stink Bugs of Economic
Importance in America North of Mexico. CRC Press; Boca Raton, FL, USA: 2000). Hon
50 loai lién quan nhét ctia bo xit gy hai cho cay trdng bao gdm cdy &n qua, rau, cdy qua
hach, cay léy sgi, va ngll cdc. Céc loai quan trong va dong dao nhét bao gém bo xit xanh,
Acrosternum hilare (Say); bo xit xanh phuong nam, Nezara viridula (L.); va bo xit nu,
Euschistus servus (Say). Thiét hai do bo xit gdy ra ¢ cdy bong ciia My udc tinh 64 triéu
USD niam 2005 va 31 USD triéu nim 2008, trong khi gy thiét hai ¢ déu nanh, Glyxin
max L. Merrill, 1én dén 13 triéu USD (Reay-Jones F.P.F. (2010) Environ. Entomol.
39:944-955).

Rép ving 1a tdc nhan &n hai libe duy nhét va 1a mot trong sd con tring gy thiét
hai kinh té quan trong nhit ctia nén nong nghiép on d6i (Blackman R.L. (2000) Aphids
on the Worlds Crops, An Identification and Information Guide, John Wiley & Sons; New
York, NY). Rép viung gdy thiét hai kinh t& chinh 1én hau hét tit ca cay trong, va chiém
dén phan 16n trong 13% séan luong nong nghiép wde tinh bi mét do cac con trang gy hai
(van Emden H., Harrington R. Aphids as Crop Pests. CABI Publishing; London, UK:
2007. p. 717; Faria C.A., Wackers F.L., Pritchard J., Barrett D.A., Turlings T.C. High
susceptibility of Bt maize to aphids enhances the performance of parasitoids of
lepidopteran pests. PLoS One. 2007;2:¢600).

Hai loai gy hai chinh cta cdy lua, rdy nau hai lta (BPH), Nilaparvata lugens, va
rdy xanh hai 14 lGa, Nephotettix spp., gy ra thiét hai sinh Iy nghiém trong cho cay lda, va
déng vai trd 13 vecto cla virut gdy bénh tungro ¢ lua quan trong vé kinh té, virut giy
bénh Iun xodn 14 va virut gy bénh lin xodn 14 lta (Mochida va cdng su (1979) Some

Considerations on Screening Resistant Cultivars/Lines of Rice Plant to the Brown
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Planthopper, Nilparvata Lugens (Stal) (Hom., Delphacidae). Los Banos, Philippines:
IRRI, pp. 1-9; Saxena, R.C. & Khan, Z.R. (1989) Agri. Zool. Rev., 3,97 132). Mot trong
c4c han ché chinh d6i v6i viéc lam tang san luong lua & Dong Nam A 13 riy nau hai lta
(BPH) ma gdy ra “chay rdy” va déng vai trd lam vecto cho céc bénh do virut. Mot vai
nhan t8, bao gdm kha ning phat trién strc khéng clia riy nau dbi v6i chat diét con trung
thong thuong, va su mAt can bing sinh thai trong mbi quan hé dong vat an hai-cay bi hai

& rudng lua do sy lam dung chéit diét con tring, gy ra sy hdi sinh cia BPH.

Ban chit k§ thuit ciia sang ché

Céac ché phém va phuong phép dé tao ra hoat tinh diét loai gy hai cho vi khuén,
cdy, té bao cdy, md va hat dugc d& xuét. Cu thé 13, phuwong phap diét hodc kidm so4t quin
thé loai gy hai canh nira, dédc biét la quén thé rdy giy hai, dugc dé xuét. Phuong phap
bao gbdm viéc cho loai gay hai canh nira tiép xtic v6i lugng co6 hiéu qua diét loai gy hai
ctia polypeptit chira doc t6 diét bd canh nira, déc biét 1a doc t6 diét rdy. Theo nhidu
phuong an khéc nhau, dc t6 diét bd canh nira chira tinh ty axit amin néu 6 SEQ ID NO:3
hodc 4, hodc cac bién thé hodc cac doan cia ching c6 hiéu qua diét loai gy hai. Theo
mdt s phuong an, phuong phép bao vé cay hoac té bio ctia n6 khoi quan thé loai gy hai
canh nira, dic biét 13 rdy gay hai, bao gdm viéc biéu hién & cay hodc té bao clia no axit
nucleic ma hoa SEQ ID NO:3 hodc 4, hoéc bién thé hodc doan cta chung, trong do6 axit
nucleic lién két hoat dong véi gen khéi dong c6 kha néng dinh huéng biéu hién cla axit
nucleic & té bao cay.

Séng ché con bao gbm phuong phép lam ting san luong & cdy bao gbm viéc trong
trén canh ddng cdy hodc hat cia n6 da két hop 4n dinh vao bd gen cla nd cAu trac ADN
chtta axit nucleic lién két hoat dong véi gen khoi dong c6 kha nang dinh hudng biéu hién
ciia axit nucleic & t& bao cly, trong d6 axit nucleic ma héa SEQ ID NO:3 hodc 4, hodc
bién thé hodc doan cua ching ¢ hiéu qua di¢t loai gdy hai.

Céc ché pham va phuong phép theo sang ché 13 hitu dung dé tao ra céc co quan c6
strc khang hodc kha ning chiu loai gy hai. Cac co quan va ché phim nay bao gbm céc co

quan dugc mong muon cho cac muc dich nong nghiép.
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M6 ta chi tiét sang ché

Sang ché dé xuét phwong phép dé diéu chinh strc khang hodc kha nang chiu loai
gdy hai & cdc co quan, déc biét la cay hodc t€ bao cay. Thuat ngit “strc khang” dé chi loai
gay hai (vi dy, con trung) bi giét khi an vao hodc tiép xtc khac v6i polypeptit theo sdng
ché. Thuét ngit “khéa ning chiu” d8 chi sy 1am suy yéu hodc gidm su di chuyén, an hai,
sinh s6i, hodc chirc ning khic cla loai gdy hai. Phuong phép lién quan dén viéc bién ddi
céc co quan Vi trinh ty nucleotit ma héa protein diét loai gy hai theo sang ché. Cu thé
13, trinh tu nucleotit theo sang ché 13 hitu dung dé tao ra cdy va vi sinh vat c6 hoat tinh
diét loai gy hai. Céc phuong phap dugc mo ta & déy la hitu dung dé kiém soat hodc diét
quan thé loai gy hai canh ntra va d8 tao ra ché phdm c6 hoat tinh diét loai gdy hai chéng
lcai gy hai canh ntra.

Thuét ngit “ddc t6 diét loai gy hai” hodc “protein diét loai gay hai” @& chi doc td
mA ¢6 hoat tinh ddc khang mot hodc nhiéu loai gay hai canh nira, bao gbm, nhung khong
giéi han &, Lygus spp., nhu rép cdy phuong tay (Lygus hesperus), rép cay (Lygus
lineolaris). va rép xanh hai cdy (Lygus elisus); tép vung, nhu riy xanh hai dao (Myzus
persicae), rdy mém hai bong (Aphis gossypii), rdy hai anh dao hodc riy den hai anh dao
(Myzus cerasi), rdy hai dau nanh (dphis glyxins Matsumura); rdy nau (Nilaparvata
lugens), rdy xanh hai 14 lta (Nephotettix spp.), rdy lung tring (Sogatella furcifera) va ry
néu nho (Laodelphax striatellus); va bg Xit, nhu bo xit xanh (Acrosternum hilare), bo xit
nau (Halyomorpha halys), bo xit xanh phuong nam (Nezara viridula), bo xit hai lua
(Oebalus pugnax), bo xit rung (Pentatoma rufipes), bo xit chau 4u (Rhaphigaster
nebulosa), va bo canh hinh khién Troilus luridus. Protein diét loai gy hai chura trinh ty
axit amin suy tir trinh tu nucleotit ¢6 chiéu dai déy du dugce boc 16 & day, va trinh tu axit
amin ma ngén hon trinh tu co chiéu dai déy du, hodc 1a do st dung diém bét diu xudi
dong thay thé, hodc do qua trinh tao ra protein ngén hon c6 hoat tinh di¢t loai gay hai.
Qua trinh c6 thé xay ra & co quan ma protein dugc biu hién trong d6, hodc ¢ loai gay hai
sau khi dn phai protein.

Theo cac phuong an cu thé, protein dit loai gy hai chira protein AxmiOll néu &
SEQ ID NO:3 hoic 4, cling nhu céac bién thé va cac doan cta chung.

Do d6, sang ché dé xuét phuong phéap diét hodc kiém soat quin thé loai gy hai
cénh ntra bao gém viéc cho loai gdy hai tiép xtc, hodc phoi loai gy hai ra, ché phém

chtra doc td diét loai gy hai theo séng ché.
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Phan tir axit nucleic phan lap, va cac bién thé va cic doan cua ching

Mot khia canh cua sang ché dé cép dén phan tir axit nucleic phan 18p hogc tai tb
hop chira trinh ty nucleotit ma héa protein diét loai giy hai va polypeptit hodc phén hoat
tinh sinh hoc cuia chiing, cling nhu phén t axit nucleic du dé dung 1am mAu do lai dé xac
dinh phén tir axit nucleic ma héa protein v6i cac ving tuong dong trinh tu. Cling bao
gbm trong ban md ta nay 14 trinh ty nucleotit c6 kha nang lai voi trinh ty nucleotit theo
sang ché duéi cac didu kién nghiém ngit nhu dugc xac dinh & déu do trong ban mo ta
nay. Nhu dugc st dung & ddy, thudt ngr “phan tir axit nucleic” bao gdm phan tt ADN (vi
du, ADN ti t hop, cADN hozc ADN b gen) va phén tir ARN (vi du, mARN) va chét
tuong tu cia ADN hodc ARN dugc tao ra bang cach st dung cac chét turong tu nucleotit.
Phan t axit nucleic c6 thé 12 mdt soi hodc hai s¢i, nhung t&t hon 13 ADN hai sgi.

Trinh tu axit nucleic (hoic ADN) “phén 1ap” hogc “tai t8 hop” duge st dung & day
d2 d& cap dén trinh tu axit nucleic (hodc ADN) ma khong con ¢ trong moi truong tu
nhién ctia no, vi du & trong ong nghiém hodc & té bao vi khuén tai tb hop hodc t& bao chu
cta cdy. Theo mot s6 phuong 4n, axit nucleic phan lap hodc t4i td hop khong c6 céc trinh
tu (tét hon 13 trinh tu ma héa protein) ma tao canh tu nhién axit nucleic (cu thé 1a, cac
trinh ty ndm & cic d3u 5' va 3’ clia axit nucleic) trong ADN b gen clia co quan ma tir doé
axit nucleic dugc dan xuét ra. Theo cac muc dich cla sang ché, “phan 1ap” khi dugc su
dung dé d& cap dén phan tir axit nucleic khong bao gbm nhiém sic thé phan 1ap. Vi du,
theo nhiéu phuong 4n khéc nhau, phén tir axit nucleic ma hoa ndi ddc td delta phan 1ap ¢6
thé chira it hon khoang 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0,5 kb, hodc 0,1 kb trinh tu nucleotit
ma tao canh tu nhién phén tir axit nucleic trong ADN bd gen cua t€ bao ma tir 46 axit
nucleic duge dan xuét ra. Theo nhidu phuong 4n khéc nhau, protein noi doc té delta ma
co ban khong co6 vét liu té bao bao gdbm ché pham protein co6 it hon khoang 30%, 20%,
10%, hodc 5% (theo khéi luong kho) protein khong noi ddc td delta (con goi 1a “protein
13n tap chat™).

Trinh tu nucleotit ma hoa protein theo sang ché chira trinh tu néu & SEQ ID NO:1-
2, va céc bién thé, cac doan, va cac phan bd sung cta ching. Thuat ngit “phan bd sung”
dé chi trinh tu nucleotit ma bd sung du cho trinh ty nucleotit dua ra sao cho n6 c6 thé lai

véi trinh tu nucleotit dua ra dé tir do tao thanh sg¢i kép 4n dinh. Trinh ty axit amin twong
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tmg cho protein diét loai gdy hai dugc ma hoéa bai cac trinh tu nucleotit ndy dugc néu 6
SZQ ID NO:3 hoic 4.

Phan &t axit nucleic ma 1a cdc doan clia cic trinh ty nucleotit ndy ma hoa protein
diét loai gay hai ciing dugc bao ham trong sang ché. Thuat ngit “doan” dé chi phan ctia
trinh tu nucleotit ma héa protein diét lodi gay hai. Doan trinh tu nucleotit c6 thé ma hoéa
phf?m hoat tinh sinh hoc ctia protein diét loai gdy hai, hodc c6 thé 1a doan ma c6 thé dugc
diung lam mau do lai hodc doan mdi PCR st dung cac phuong phap dugc boc 10 dudi
day. Phan tir axit nucleic ma 1a cac doan trinh tu nucleotit ma hoa protein di€t loai gay
hai bao gdm it nhat khoang 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100,
1200, 1300, 1350, 1400 nucleotit lién k&, hogc dén sb lugng nucleotit c6 mét & trinh tu
nucleotit chidu dai ddy di ma héa protein diét loai gy hai dugc boc 10 & day, phu thudc
vio muc dich sir dung. Thuat ngit nucleotit “lidn k&” @ chi cac gdc nucleotit ma lién
ngay voi gbc khac. C4c doan trinh tu nucleotit theo sang ché s& m3 héa cac doan protein
ma giit hoat tinh sinh hoc cua protein diét loai gy hai va, vi vy, gitt hoat tinh diét loai
gdy hai. Do d6, cac doan hoat tinh sinh hoc ctia polypeptit dugc boc 16 ¢ day cling dugc
bao gdm. Thuat ngir “gift hoat tinh” nghia 1a doan nay s& co it nhét khoang 30%, it nhét
khoang 50%, it nhét khoang 70%, 80%, 90%, 95% hodc cao hon hoat tinh diét loai gay
hai ciia protein diét loai gy hai. Theo mdt phuong 4n, hoat tinh diét loai gy hai 1a hoat
tinh diét bo canh cimg. Theo mdt phuong én khac, hoat tinh diét loai gdy hai la hoat tinh
diét bo canh vay. Theo mot phuong an khac, hoat tinh diét loai gy hai la hoat tinh diét
giun tron. Theo mot phuong an khac, hoat tinh diét loai gdy hai la hoat tinh diét bo hai
canh. Theo mot phuong an khéc, hoat tinh diét loai gay hai 1a hoat tinh diét bo canh nira.
Phuong phap dé do hoat tinh diét loai gy hai la d& biét trong linh vyc. Tham khdo, vi dy,
Czapla and Lang (1990) J. Econ. Entomol. 83:2480-2485; Andrews va cong su (1988)
Biochem. J. 252:199-206; Marrone va céng sw (1985) J. of Economic Entomology
73:290-293; va Sang ché M§ sb 5,743,477, va Heong va cOng su (2013) Research
methods in toxicology and insecticide resistance monitoring of rice planthoppers, tdi ban
Ién thix 2, Los Bafios (Philippines): International Rice Research Institute, tit ca céc tai
liéu nay duogc két hop vao day bang cach vién din toan bd.

Poan trinh ty nucleotit ma hoa protein diét loai gy hai ma ma héa phan hoat tinh
sinh hoc cua protein theo sang ché s& m3 hoa it nhat khoang 15, 25, 30, 50, 75, 100, 125,

150, 175, 200, 250, 300 axit amin lién k&, hoic dén téng s axit amin c¢6 mit & protein
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diét loai gay hai chidu dai day du theo sang ché. Theo mét sé phuong 4n, doan nay 1a
doan phan cét protein phén giai. Vi du, doan phan cét protein phan giai co thé c6 phan cit
cut dau tan ciing N hodc déu tan cing C c6 it nhét khoang 30 axit amin, it nhit khoang 40
axit amin, it nhit khoang 50, it nhét khoang 100 axit amin, khoang 120, khoang 130,
khoang 140, khoang 150, hodc khoang 160 axit amin so v4i SEQ ID NO:3 hodc 4. Theo
mot s6 phuong 4n, cac doan dugc bao gbm & day thu duge tir viéc loai bo vung tinh thé
héa déu tan cing C, vi dy, bang cach phan giai protein, hozc bang cach chén ma két thuc
vao trinh tu ma héa. Theo mot sd phuong 4n, cac doan bao gbm & day thu duoc tir viée
loai bo peptit tin hi€u d4u tan cung N (vi dy, SEQ ID NO:4). Phan cét cut dAu tan cing N
¢6 thé con chira gbc methionin & cac dau N.

Protein diét loai gdy hai dugc uu tién theo sang ché dugc ma héa boi trinh tu
nucleotit du twong déng véi trinh tw nucleotit néu & SEQ ID NO:1-2, hodc protein diét
loai gdy hai du tuong ddng v6i trinh ty axit amin néu & SEQ ID NO:3 hodc 4. Thuat ngit
“du twong dong” d8 chi trinh ty axit amin hodc nucleotit ma co it nhét khoang 60% hodc
65% twong dong trinh tu, khoang 70% hodc 75% tuong ddng trinh tu, khoang 80% hodc
85% tuong ddng trinh ty, khoang 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99% hoic tuong dong trinh ty cao hon so v6i trinh ty tham khao bang cach st dung mot
trong cac chuong trinh sip thing hang trinh tu dwgc mo ta & day su dung cac thong sd
tiéu chudn. Chuyén gia trong linh vuc hiéu ring cac gid tri ndy co thé duogc didu chinh
phu hop d8 xac dinh sy tvong ddng tuong Umg cua protein duwgc ma hoa bdi hai trinh ty
nucleotit bﬁng cach xem x€t suy bién m3, tuong tw axit amin, dinh vi khung doc, va
tuong tu.

Pé xdc dinh phan trim tuong ddng cua hai trinh ty axit amin hodc cua hai axit
nucleic, céac trinh tu dugc sip thing hang @8 so sanh t6i wu. Phan trim tuong dong gifra
hai trinh ty 1a ham cta sd lugng cac vi tri trong ddng c6 chung gifta cac trinh tw (cu thé
13, phan tram twong ddng = sb cac vi tri tuong dbng/téng sb vi tri (vi dy, céc vi trf trung
13p) x 100). Theo mdt phuong 4n, hai trinh tu c6 chidu dai gidng nhau. Theo mdt phurong
4n khéc, phan trim tuong dbng duoc tinh toan qua toan bo trinh tw tham khao (cu thé 1a,
trinh tu duoc bdc 16 & day 1a bt ky trong sé SEQ ID NO:1-3). Phin trim tuong dong
gifta hai trinh tu ¢ thé dugc xac dinh bang cach st dung cac k¥ thuat tuong tu voi cac ky
thuat dugc mo ta duéi day, co hodc khong cho phép cac chd tréng. Khi tinh toan phan

trim tuong ddng, cac diém bt c3p co ban chinh xac dugc tinh. Chd trdng, cu thé 13 vi tri
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trong sép hang khi gbc c6 mit & mot trinh tu nhung khong c6 mét & trinh tu kia, dugc coi
13 vi tri ¢6 cac gbe khong twong dong.

Viéc x4c dinh phén trim tuong ddng gitta hai trinh ty c6 thé dugc thuc hién bing
c4ch st dung thuat toan. Vi du khong giéi han cua thuét toan toan hoc dugc dung dé so
sanh hai trinh tu 13 thuét toan cta Karlin and Altschul (1990) Proc. Natl. Acad. Sci. USA
87:2264, duoc cai bién thanh Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA
90:5873-5877. Thuét toan nay dugc két hop vao chuong trinh BLASTN and BLASTX
cta Altschul va céng su (1990) J. Mol. Biol. 215:403. Nghién ciru nucleotit BLAST c¢o6
thé duoc thuc hién bing chuong trinh BLASTN, diém = 100, chiéu dai tir = 12, dé thu
duogc trinh ty nucleotit twong ddng v6i phén tir axit nucleic kiéu diét loai gdy hai theo
sang ché. Nghién ctu protein BLAST c6 thé duoc thuc hién bang chuwong trinh
BUASTX, diém = 50, chidu dai tir = 3, d thu duoc trinh tu axit amin tuong ddng véi
phan tir protein diét lodi gy hai theo sang ché. Dé thu dugc sip hang bi trbng dé so sanh,
Gapped BLAST (trong BLAST 2.0) co6 thé dugc sit dung nhu md ta trong Altschul va
cong sw (1997) Nucleic Acids Res. 25:3389. Tuy y, PSI-Blast c6 thé dugc st dung dé
thuc hién nghién ctu 1dp ma xac dinh méi lién hé khoang cach giita cac phan tir. Tham
khao Altschul va ¢dng su (1997) ¢ trén. Khi s dung cac chuong trinh BLAST, Gapped
BLAST, va PSI-Blast, cic thong s6 mic dinh cta cac chuong trinh tuong ung (vi du,
BLASTX va BLASTN) c6 thé duoc st dung. Su sap hang cling c6 thé duqé thuc hién thu
cong bang cich kiém tra.

Vi du khong gi6i han khac cua thuat toan toan hoc dugc sir dung dé so sanh cac
trinh tu 12 thuat toan Clustal W (Higgins va cdng su (1994) Nucleic Acids Res. 22:4673-
4680). ClustalW so sanh cac trinh tu va sép hang toan bd trinh tu axit amin hoic ADN,
va do d6 c6 thé tao ra dit liéu bao dam khoang trinh tw cla toan bd trinh ty axit amin.
Thuét toan ClustalW duge sir dung trong mot sb goi phan mém phan tich ADN/axit amin
ban trén thi trudong, nhu md dun ALIGNX cua Vector NTI Program Suite (Invitrogen
Corporation, Carlsbad, CA). Sau khi sdp hang cac trinh ty axit amin bang ClustalW, phan
tram tuong ddng c6 thé dugce danh gia. Vi du khong gi6i han cua chuong trinh phan mém
hitu dung dé phan tich sip hang ClustalW 1la GENEDOC™. GENEDOC™ (Karl
Nicholas) cho phép danh gid su tuong tu va tuong ddng axit amin (hodc ADN) giita
nhiéu protein. Vi du khong giéi han khac cua thuét toan toan hoc dugc st dung dé so

sanh cac trinh tu 13 thuét toan cia Myers and Miller (1988) CABIOS 4:11-17. Thuét toan
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nay dugc két hop vao chuong trinh ALIGN (phién bén 2.0), 12 mot phan cia Go6i phan
rém GCG Wisconsin Genetics Software Package, Phién ban 10 (duoc mua tir Accelrys,
' Irc., 9685 Scranton Rd., San Diego, CA, M¥). Khi st dung chuong trinh ALIGN dé so
sénh trinh tw axit amin, bang gbc khdi lugng PAM120, diém phat chiéu dai chd trong
bang 12, va diém phat chd trbng bang 4 ¢ thé dugc st dung.

Trir khi ¢6 quy dinh khac, GAP Phién ban 10, ma st dung thudt todn cua
Needleman and Wunsch (1970) J. Mol. Biol. 48(3):443-453, s& dugc sir dung dé xac dinh
su tuong dong hodc twong tu bang trinh tu cach st dung céc thong s6 sau: % tuong dong
va % twong tu ddi véi trinh tw nucleotit sir dung Khéi lugng GAP bang 50 va Khéi lugng
Chiéu dai bang 3, va ma tran tinh diém nwsgapadn.cmp; % tuwong dong va % tuong tu
ddi v6i trinh ty axit amin st dung khéi luong GAP bang 8 va khéi lugng chiéu dai bang
2, va chuong trinh tinh diém BLOSUMS62. Cac chuong trinh twong duong cling c6 thé
dwoc st dung. Thuat ngit “chuong trinh tuong duong” dé chi bat ky chuong trinh so sanh
tr'nh tu ma, dbi véi bét ky hai trinh tu can so sanh, tao ra sy sép hang c6 céac bét cap gbc
nucleotit twong ddng va phén trim twong ddng cla twong ddng trinh tu khi so véi sap
hang twong tmg dugc tao ra boi GAP Phién ban 10.

Séang ché con bao gbm phan tir axit nucleic bién thé. “Cac bién thé” cla trinh ty
nucleotit ma hoa protein diét loai gay hai bao gdm céc trinh ty ma mi héa protein diét
loai gy hai duge boc 10 & ddy nhung hoi khac do su suy bién ctia mi gen cling nhu trinh
ty du twong dong nhu théo ludn & trén. Céc bién thé alen xay ra trong tw nhién c6 thé
dugc xac dinh bing cach st dung cac ky thuét sinh hoc phén tir da biét, nhu phan Gng
chudi polymeraza (PCR) va k¥ thuét lai nhu m6 ta dué6i day. Trinh tu nucleotit bién thé
con bao gf‘)m trinh tu nucleotit din xuét nhan tao ma duoc tao ra, vi du, béng cach 4ot
bén diém dinh vi nhung vAn ma hoa protein diét loai gy hai dugc bdc 10 trong sang ché
nau dugc dé cap dudi dy. Protein bién thé theo sang ché ¢6 hoat tinh sinh hoc, tuc 1a
chung tiép tuc sé hitu hoat tinh sinh hoc mong mudn cda protein ty nhién, tic 1a, hoat
tinh diét loai gdy hai. Thuat ngit “gitt hoat tinh” nghia 1a bién the & c6 it nhét khoang
30%, it nhat khoang 50%, it nhét khoang 70%, hogc it nhat khoang 80% hoat tinh diét
loai gy hai cta protein tu nhién. Phuong phap dé do hoat tinh diét loai gy hai la da biét
trong linh vuc. Tham khao, vi du, Czapla and Lang (1990) J. Econ. Entomol. 83: 2480-
2485; Andrews va cong sw (1988) Biochem. J. 252:199-206; Marrone va cong su (1985)
J. of Economic Entomology 78:290-293; va Sang ché My s 5,743,477; va Heong va
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cdng su (2013) Research methods in toxicology and insecticide resistance monitoring of
rice planthoppers, tdi ban IGn thir 2, Los Bafios (Philippines): International Rice
Research Institute, tit ca cac tai liéu nay duoc két hop vao day bang cach vién din toan
bo.

Chuyén gia trong linh vuc hiéu ring c4c thay ddi khac c6 thé dugc dua ra bang
cach dot bién trinh tu nucleotit theo séng ché tir @6 din dén thay ddi trong trinh ty axit
amin cta protein diét loai gdy hai dugc mé héa, ma khong lam thay dbi hoat tinh sinh hoc
cla protein. Do d6, phan tir axit nucleic phan lap bién thé c6 thé dugc tao ra bang cach
dua vao mot hodc nhiéu viéc thé, thém, hoic loai nucleotit trong trinh tu nucleotit twong
tmg dugc boc 1§ ¢ day, sao cho mot hodc nhidu viéc thé, thém hodc loai axit amin duge
dira vao protein dugc ma héa. Cac dot bién c6 thé duoc dua vao bing cac ky thuét tiéu
chuin, nhu dot bién diém dinh vi va dot bién trung gian PCR. Trinh ty nucleotit bién thé
nay cling dugc bao gdm trong sang ché.

Vi dy, thé axit amin bao toan co6 thé dugc thuc hién & mot hodc nhidu gbc axit
amin khong co ban, du bao. Gdc axit amin “khong co ban” 1a gbc ma co thé thay thé tir
trinh tu kiéu dai ctia protein diét loai gay hai ma khong lam thay ddi hoat tinh sinh hoc,
trong khi gbc axit amin “co ban” cin cho hoat tinh sinh hoc. “Viéc thé axit amin bao
toan” 1a viéc trong do gbc axit amin dugc thay bdi gdc axit amin c6 mach bén twong tu.
Céc ho cua géc axit amin c6 mach bén tuong tu dugc xac dinh trong linh vyc. Céc ho nay
bao gém axit amin c6 mach bén bazo (vi du, lysin, arginin, histidin), mach bén axit (vi
duy, aspartic axit, glutamic axit), mach bén phan cuc khong tich dién (vi du, glyxin,
asparagin, glutamin, serin, threonin, tyrosin, xystein), mach bén khong phan cuc (vi du,
alanin, valin, leuxin, isoleuxin, prolin, phenylalanin, methionin, tryptophan), mach bén
mach nhanh béta (vi du, threonin, valin, isoleuxin) va mach bén thom (vi dy, tyrosin,
phenylalanin, tryptophan, histidin).

Thé axit amin ¢ thé duge thuc hién trong ving khong dugc bao toan ma van gift
chirc nang. Nhin chung, viéc thé nay c6 thé khong dugc thuc hién dbi véi cac gbe axit
amin bao toan, hodc ddi véi cac gbc axit amin ¢ trong mo tip duoc bao toan, khi céc gbc
nay la can thiét cho hoat tinh ctia protein. Cac vi du vé goc ma dugce bao toan va co thé
cAn thiét cho hoat tinh ctia protein bao gdm, vi dy, cac gbc twong ddng gifta tAt ca protein
c6 trong sap hang cua cac doc t6 twong tu hodc lién quan véi trinh tu theo sang ché (vi

dv, cac gbc ma tuong ddng trong sap hang cla protein tuong ddng). Céac vi du vé gbc ma
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duoc bao toan nhung co thé cho phép thé axit amin bao toan va van gitt dugc hoat tinh
bao gbm, vi du, gbc ma chi ¢6 thé bao toan gilta tAt ca protein chira trong sip hang cua
ddc td twong tu hodc lién quan dén trinh tu theo sang ché (vi du, gbc ma chi ¢6 thé bao
toan gifta tAt ca protein chua trong sap hang cua protein twong ddng). Tuy nhién, chuyén
gia trong linh vuc ¢o thé hiéu rang cac bién thé chirc ning c6 thé c6 sy thay thé dugc bao
toan it hodc khong dugc bao toan trong cac gbc dugce bao toan.

Tuy y, trinh tu nucleotit bién thé c6 thé duoc thuc hién bang cach dua vao cac dot
bién mét cach ngﬁu nhién doc theo tAt ca hodc mot ph?m trinh ty ma hoa, nhu b?mg cach
gay dot bién bio hoa, va dot bién tao thanh c6 thé dugc sang loc kha nang tao ra hoat tinh
diét loai gy hai dé x4c dinh céc dot bién ma giit duge hoat tinh. Sau khi gdy dot bién,
protein dugic ma hoa co thé duoc biéu hién bang céach tai tb hop, va hoat tinh cta protein
& thé dwoc x4c dinh bang cach st dung cac k¥ thuét thir nghiém ti€u chudn.

Str dung céc phwong phéap nhu PCR, lai, va phuong phép tuong tu tuong Gng voi
cic trinh tu diét loai gly hai co thé duogc xac dinh, céc trinh tu nay c6 sy tuong dé)ng co
bén voi trinh tu theo sang ché. Tham khao, vi dy, Sambrook and Russell (2001)
Molecular Cloning: A Laboratory Manual. (Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY) va Innis, va cong su (1990) PCR Protocols: A Guide to Methods and
Applications (Academic Press, NY).

Theo phuong phép lai, toan bd hodc mot phén trinh tu nucleotit diét loai gy hai
c6 thé duogc st dung dé sang loc cADN hodc ngén hang gen. Cac phuong phap dé cu
tric cADN va ngan hang gen nay thuong la da biét trong linh vuc va dugce bdc 19 trong
Sambrook and Russell, 2001, & trén. Cai dugc goi 1a mau do lai c6 thé 1a cac doan ADN
b6 gen, cac doan cADN, cac doan ARN, hodc oligonucleotit khac, va c6 thé dugce danh
déu bing nhom c6 thé phét hién duge nhu 32p_ hogc chit danh diu c6 thé phat hién duoc
khac, nhu cac ddng vi phong xa khac, hop chat huynh quang, enzym, hodc nhan t6 dong-
enzym. Céc miu do cho lai c6 thé duge tao ra bang cach danh déu oligonucleotit tong
hop trén co sé trinh tu nucleotit ma hoa protein diét loai gy hai da biét dugce boc 10 ¢
day. Suy bién cac doan mdi duge thiét ké trén co s& nucleotit bao toan hodc cac gdc axit
amin trong trinh ty nucleotit hogc trinh tu axit amin dugc ma hoa cling ¢o thé dugc dung.
M&u do thuong chira ving trinh tu nucleotit ma lai duéi cac diéu kién nghiém ngat voi it
nhit khoang 12, it nhét khoang 25, it nhét khoang 50, 75, 100, 125, 150, 175, hodc 200

nucleotit lién tuc cta trinh tw nucleotit ma hoa protein diét loai gy hai theo sang ché
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hodc doan hoc bién thé ciia chiing. Céc phuong phép tao ra mau do dung cho lai thuong
13 da biét trong linh vuc va dugce boc 10 trong Sambrook and Russell, 2001, ¢ trén dugc
két hgp vao day bing cach vién dan.

Vi dy, todn bo trinh ty diét loai gy hai duogc boc 10 & day, hodc mot hodc nhiéu
phan ciia chung, c6 thd duge st dung 1am miu do ¢6 kha nang lai dac hiéu V@i cac trinh
ti gibng protein diét loai gdy hai va cdc ARN thong tin twong ung. Pé thu dugc lai dic
hiéu dudi cac diéu kién khac nhau, mau do nay bao gém c4c trinh ty ddng nhét va tét hon
12 c¢6 chidu dai it nhét khoang 10 nucleotit, hodc c6 chiéu dai it nhit khoang 20 nucleotit.
Céc mAu lai c6 thé dugc sir dung dé khuéch dai trinh tu diét loai gy hai twong Ung tir co
quan dugc chon bang PCR. K§ thuét nay c6 thé dugc st dung dé phan 13p trinh ty ma
héa bd sung tlr co quan mong mudn hodc 1am thir nghiém chin doan dé xac dinh sy c6
mit cta trinh tw ma héa trong co quan. K§ thuét lai bao gdm lai sang loc ngén hang ADN
trai mong (ban hodc cum; tham khao, vi du, Sambrook va cong sy (1989) Molecular
Cloning: A Laboratory Manual (tai ban 1an tht 2, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, New York).

Do d6, sang ché bao gbm cac mau do lai, cling nhu trinh tu nucleotit c6 kha nang
lai v6i tit ca hodc mot phr:in cta trinh tu nucleotit theo sang ché (vi dy, it nhét khoang 300
nucleotit, it nhat khoang 400, it nhét khoang 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, hoic dén chidu dai dy d ciia trinh tw nucleotit duge bdc 10 & day). Viée
lai cta céc trinh tyr nay co thé duoc thuc hién dudi céc diéu kién nghiém ngat. Thuét ngi
“c4c diéu kién nghiém ngit” hodc “céc diéu kién lai nghiém ngt” @ chi cac diéu kién
ma & d6 mau do s& lai véi trinh tu dich cta nd dén murc do 16n hon trinh tu khac (vi du, it
nhit gip 2 14n trén nén). Céc didu kién nghiém ngit 1a phy thugc trinh tu va s& khac nhau
trong cdc hoan canh khac nhau. Bing cich kiém so4t sy nghiém ngdt cta viéc lai va/hodc
cac diéu kién rira, cc trinh tu dich ma bd sung 100% cho mau do c6 thé duge xac dinh
(do cung loai). Tuy y, cac diéu kién nghiém ngit ¢ thé dugc diéu chinh dé cho phép mot
sb 151 bat cip trong trinh tu @& cho mirc tuong dong thip hon dugc do (do khéc loai).
Thong thuong, mau do c6 chidu dai it hon khoang 900 nucleotit, t6t hon 1a c6 chiéu dai it
hon 450 nucleotit.

Thong thuong, cac diéu kién nghiém ngit s& la cac diéu kién ma trong dé ndéng do
mudi it hon khoang 1,5 M Na ion, thuong nam trong khoang ndng do tir 0,01 dén 1,0 M
Na ion (hodc mubi khac) & d6 pH nam trong khoang tr 7,0 dén 8,3 va nhiét do bang it
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nhat khoang 30°C ddi v6i mau do ngin (vi du, nam trong khoéng tir 10 dén 50 nucleotit)
va it nhét khoang 60°C dbi v6i mAu do dai (vi du, 16n hon 50 nucleotit). Céc diéu kién
nghiém ngit con co thé thu dugc bing cach thém cac chét gy bt 6n dinh nhu formamit.
Céc diéu kién nghiém ngat thip vi du bao gbm lai v6i dung dich dém nam trong khoang
tir 30 dén 35% formamit, 1 M NaCl, 1% SDS (natri dodexyl sulphat) & 37°C, va rua
trong khoang tu 1X dén 2X SSC (20X SSC = 3,0 M NaCl/0,3 M trinatri xitrat) & nhiét do
ndm trong khoang tir 50 dén 55°C. Céc diéu kién nghiém ngit vira phai vi du bao gbm lai
trong khoang tr 40 dén 45% formamit, 1,0 M NaCl, 1% SDS & 37°C, va rira trong
khodng tir 0,5X dén 1X SSC & nhiét d6 nim trong khoang tir 55 dén 60°C. Cac didu kién
nghiém ngat cao vi du bao gbm lai trong 50% formamit, 1 M NaCl, 1% SDS & 37°C, va
rira trong 0,1X SSC ¢ nhiét do nam trong khoang tir 60 dén 65°C. Tuy y, dém rira c6 thé
chira khoang tur 0,1% dén 1% SDS. Thoi gian lai thuong it hon khoang 24 gid, thuong
nam trong khoéng tir 4 dén 12 gio.

Tinh dic hiéu thuong 12 ham rira sau khi lai, cac yéu td quyét dinh 1a d6 manh cua |
ion va nhiét dd cua dung dich rira cubi. Dbi v6i lai ADN-ADN, T c6 thé 14y xap xi tir
phuong trinh Meinkoth va Wahl (1984) 4nal. Biochem. 138:267-284: T = 81,5°C + 16,6
(log M) + 0,41 (%GC) — 0,61 (% tao ra) - 500/L; khi M 1a ty 1& chét cua cation hoa tri
mdt, %GC 13 phin tram cla guanosin and xytosin nucleotit trong ADN, % tao thanh Ia
phén trim cua formamit trong dung dich lai, va L 1a chiéu dai cua vt lai trong cdp bazo.
Tm 12 nhiét d6 (dudi dd manh cuia ion va pH dugc xac dinh) tai d6 50% trinh tu dich bd
sung lai véi mau do bét cap tdi wu. Tm gidm khoang 1°C cho mdi 1% 151 bét cip; do do,
Tm, lai, va/hodc cac diéu kién ria co thé dugc didu chinh dé lai cac trinh tu d6 tuong
ddéng mong mudn. Vi dy, néu trinh tu 1a >90% tuong ddng dugc yéu cAu, Tm c6 thé giam
10°C. Thong thuong, cic diéu kién nghiém ngat dugc chon bang khoang 5°C thap hon
diém néng chay nhiét (Tm) d6i véi trinh tw cu thé va phan bd sung ctia n6 tai do manh cla
ion va pH dugc xac dinh. Tuy nhién, cac didu kién rat nghiém ngit c6 thé st dung lai
vi/hodc rira & 1, 2, 3, hodc 4°C thép hon diém nong chay nhiét (Tw); céc diéu kién
nghiém nggt vira phéi co thé st dung lai va/hodc rira & 6, 7, 8, 9, hoac 10°C thép hon
didm néng chay nhiét (Tm); céc diéu kién c6 tinh nghiém ngat thdp c6 thé sir dung lai
va/hodc raa & 11, 12, 13, 14, 15, hodc 20°C thép hon diém néng chay nhiét (Tm). ST dung
phuong trinh, lai va ché phim rira, va T, mong mudn, chuyén gia trong linh vuc hiéu

rang cic bién thé trong tinh nghiém ngat cia qué trinh lai va/hodc dung dich rira von da
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dugc md ta. Néu mirc @9 16i bét cip mong muén tao ra Tm 12 thdp hon 45°C (dung dich
n-r6¢) hodc 32°C (dung dich formamit), duge vu tién la lam tang ndéng d6 SSC sao cho ¢6
thé st dung nhiét do cao hon. Huéng din duy nhét cla lai axit nucleic dugc tim thy
trong Tijssen (1993) Laboratory Techniques in Biochemistry and Molecular Biology—
. Hybridization with Nucleic Acid Probes, Phan I, Chuong 2 (Elsevier, New York); va
Ausubel va cong sw, eds. (1995) Current Protocols in Molecular Biology, Chuong 2
(Greene Publishing and Wiley-Interscience, New York). Tham khao Sambrook va cong
s (1989) Molecular Cloning: A Laboratory Manual (tai ban lan tht 2, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, New York).

Protein dugc phan lap va cac bién thé va cac doan cla chung

Protein diét loai gy hai ciing duoc bao gbm trong sang ché. Thuat ngit “protein
diét loai gdy hai” dé chi protein c6 trinh ty axit amin néu ¢ SEQ ID NO:3 hodc 4. Cac
doan, phﬁn hoat tinh sinh hoc, va cac bién thé cta ching cling duoc dé xuét, va co thé
droc st dung dé thuc hién phuong phap theo sang ché. "Protein phan 1ap" hodc “protein
tai t6 hop” dugc st dung @& dé cap dén protein ma khong con & trong moi trudng tu
nhién cua no, vi du trong 6ng nghiém hodc & vi khudn tai td hop hodc té bao chi cta cay.

“Céac doan” hodc “cac phan hoat tinh sinh hoc” bao gdm cac doan polypeptit chira
trinh tu axit amin du tuong ddng véi trinh ty axit amin néu & SEQ ID NO:3 hodc 4, va
thé hién hoat tinh diét loai gdy hai. Phin hoat tinh sinh hoc cia protein diét loai gay hai
¢6 thé 1a polypeptit ma c6 chidu dai, vi dy, 10, 25, 50, 100, 150, 200, 250, 300, 350, hodc
nhidu hon axit amin. Phan hoat tinh sinh hoc nay c6 thd dugc tao ra bang cac k¥ thuat tai
td hop va duge danh gia v& hoat tinh diét loai gy hai. Phuong phap dé do hoat tinh diét
lcai gay hai 1a da biét trong linh vuc. Tham khao, vi dy, Czapla and Lang (1990) J. Econ.
Entomol. 83:2480-2485; Andrews va cong su (1988) Biochem. J. 252:199-206; Marrone
vo cong su (1985) J. of Economic Entomology 78:290-293; va Sang ché My s
5,743,477; va Heong va cong su (2013) Research methods in toxicology and insecticide
resistance monitoring of rice planthoppers, tdi ban lan thir 2, Los Baiflos (Philippines):
International Rice Research Institute, tit ca cdc tai liéu nay dugc két hop vao day bang
céch vién din toan bo. Nhu dugce sir dung & day, doan bao gém it nhét 8 axit amin lién k&

néu & SEQ ID NO:3 hodc 4. Sang ché bao gém cac doan khac, tuy nhién, doan bét ky

-15-



36693

trong protein ¢ chidu dai 16n hon khoang 10, 20, 30, 50, 100, 150, 200, 250, 300, hodc
nhiéu hon axit amin.

Thuat ngit “cac bién th&” @& chi protein hodc polypeptit c6 trinh tw axit amin ma
c6 it nhét khoang 60%, 65%, khoang 70%, 75%, khoang 80%, 85%, khoang 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99% tuong déng v6i trinh tu axit amin cua
bét ky trinh ty néu & SEQ ID NO:3 hodc 4. Cac bién thé con bao gdm polypeptit duge ma
hoa boi phan tir axit nucleic ma lai v6i phan tir axit nucleic néu & SEQ ID NO:1-2, hodc
phin bd sung cua ching, dudi céc diéu kién nghiém ngat. Céc bién thé bao goém
polypeptit ma khac vé trinh ty axit amin do viéc gay dot bién. Protein bién thé dugc bao
gém bdi sang ché 14 hoat tinh sinh hoc, tirc 1a ching tiép tuc s& hitu hoat tinh sinh hoc
mong mubn ctia protein ty nhién, tirc 1a, gitt duge hoat tinh diét loai gy hai. Theo mot sb
phuong an, cac bién thé c6 hoat tinh cai thién so véi protein ty nhién. Phuong phap dé do
hoat tinh diét loai gay hai la da biét trong linh vuc. Tham khao, vi du, Czapla and Lang
(1990) J. Econ. Entomol. 83:2480-2485; Andrews va cong sw (1988) Biochem. J.
252:199-206; Marrone va cong sw (1985) J. of Economic Entomology 78:290-293; va
Séang ché My sb 5,743,477; va Heong va cOng su (2013) Research methods in toxicology
and insecticide resistance monitoring of rice planthoppers, tdi ban lan thir 2, Los Bafios
(Philippines): International Rice Research Institute, tt ca cac tai liéu nay dugc két hop
vao day bang cich vién dan toan bJ.

Gen vi khuén, nhu gen axmi theo sang ché, s& hitu khé thuong xuyén ma khoi dau
methiorin da gin v&i khoi d4u cua khung doc mé. Thudng thuong, khéi dau dich ma &
m5t hodc nhiéu trong sb cac ma khoi dAu nay s& dan dén véc tao ra protein chirc nang.
Céc ma khoi dau nay c6 thé bao gdm ma ATG. Tuy nhién, vi khuén nhu Bacillus sp. con
nhan dién ma GTG 12 ma khéi dau, va protein ma khdi diu dich m3 & ma GTG chira
methionin & axit amin dau tién. Trong cac truong hop hiém, dich ma trong hé vi khuén c6
thé khéi dlu & mi TTG, mac di trong trudng hop nay TTG mé héa methionin. Hon nira,
khong thudng xuyén xac dinh theo cdch suy dién 13 cdc ma ndy dugc st dung tw nhién
trong vi khudn. Do d6, cAn hiéu rang viéc st dung mot trong $6 cac ma methionin thay
thé c6 thé con din dén viéc tao ra protein diét loai gy hai. Protein diét loai gdy hai nay
duoc bao gdm theo sang ché va co6 thé dugc st dung trong cac phuong phép theo sang
ché. Ciing can hiéu ring, khi dugc bidu hién & cdy, can phai thay thé ma khoi du thay

thé thanh ATG dé dich ma ding.
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Theo nhiéu phuong 4n khac nhau cia sang ché, protein diét loai gay hai chira trinh
tr axit amin suy tir trinh tu nucleotit ¢6 chidu dai diy da dugc bdc 16 ¢ day, va trinh tu
axit amin ma ngin hon trinh ty ¢6 chidu dai day da do st dung diém bit dau xudi dong
thay thé.

Céc khang thé ddi véi polypeptit theo sdng ché, hoic dbi voi cac bién thé hodc céc
doan cua chung, cling dugc bao gdm. Phuong phép tao ra cac khang thé 1a d3 biét trong
Ifah vuc (tham khao, vi dy, Harlow and Lane (1988) Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY; Sang ché My $6 4,196,265).

Do d6, mot khia canh theo sang ché d& cap dén khang thé, phan ttt lién két khang
nguyén mach don, hodc protein khac ma lién két dic hidu v6i mot hodc nhiéu trong sb
céc protein hodc phan tir peptit theo sing ché va céc chit tuong dong cla ching, cic
dung hop hogc cac doan. Theo phuong 4n dugc uu tién dic biét, khang thé lién két dic
biét v6i protein c6 trinh tu axit amin néu & SEQ ID NO:3 hodc 4 hogc doan cta ching.
Taeo mdt phuong an khéc, khang thé lién két dic biét véi protein dung hop chira trinh ty
axit amin dugc chon tir trinh ty axit amin néu ¢ SEQ ID NO:3 hodc 4 hodc doan cua
crung.

Céc khang thé theo sang ché c6 thé dugc st dung dé do dinh tinh hozc dinh lugng
protein hogc phén ti peptit theo sang ché, hodc do céc bién ddi sau dich ma cuia protein.
Nhu duge st dung ¢ ddy, khang thé hoic peptit dugc ndi la "lién két dic biét" voi protein
hoi#ic phén tir peptit theo sang ché néu lién két nay khong bi tc ché mdt cach canh tranh

béi su c6 mit cia cac phan tir khong lién quan.

Céc bién thé dugc bién ddi hodc cai thién

Phaét hién ra ring trinh tu ADN cua protein diét loai gy hai cé thé dugc thay thé
bang nhiéu phuong phép khic nhau, va cac su thay thé nay c6 thé xay ra trong trinh tu
ADN ma hoa protein c6 trinh ty axit amin khéc trinh ty ma duoc ma hoa boi protein diét
lcai gay hai theo sang ché. Protein nay co thé dugc thay thé theo nhiéu cach khac nhau
bao gém thé, loai, cit cut, va chén axit amin cia mot hodc nhiéu axit amin néu & SEQ ID
NO:3 hodc 4, bao gém dén khoang 2, khoang 3, khoang 4, khoang 5, khoang 6, khoang 7,
khoéang 8, khoang 9, khoang 10, khoang 15, khoang 20, khoang 25, khoang 30, khoang
35, khoang 40, khoang 45, khoang 50, khoang 55, khoang 60, khoang 65, khoang 70,
khoang 75, khoang 80, khoang 85, khoang 90, khoang 100, khoang 105, khoang 110,
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khoang 115, khoang 120, khoang 125, khoang 130, khoang 135, khoang 140, khoang
145, khoang 150, khoang 155, hodc nhidu hon thé, loai hodc chén axit amin. Cac phwong
phép cho cac thao tac nay thuong 1a da biét tronng linh vyc. Vi du, trinh ty axit amin cac
bién thé cua protein diét loai giy hai c6 thé duoc didu ché bang cac dot bién trong ADN.
Viéc nay cung 6 thé duoc thir hién boi mot trong mot s6 dang dot bién va/hoic tién hoa
dinh hudéng. Theo mot s6 khia canh, thay dbi dwgc ma hoa trong trinh ty axit amin s€ co
ban khong anh hudng dén chtc niang cua protein. Cac bién thé ndy s& c6 hoat tinh diét
loai gay hai mong mudn. Tuy nhién, cAn hiéu ring kha ning cua protein di¢t loai gy hai
d4 tao ra hoat tinh diét loai gay hai c6 thé duoc céi thién bing cach sit dung cac k thuét
nay cho cac ché phim theo sang ché. Vi du, c6 thé biéu hién protein diét loai gy hai
trong té bao chu ma thé hién ty 1é khong hop nhét bazo cao trong sao chép ADN, nhu
XL-1 Red (Stratagene, La Jolla, CA). Sau khi nhan gidng & cac chung nay, c6 thé phan
1ap ADN (vi du béng cach tao ra ADN plasmit, hodc béng cach khuéch dai béng PCR va
tach dong doan PCR tao thanh vao vecto), nudi cly cac dot bién protein diét loai gay hai
trong chung khong gay dot bién, va xac dinh gen dugc dot bién c¢6 hoat tinh diét loai gy
hai, vi du b%mg cach thuc hién thr nghiém dé thir hoat tinh diét loai gdy hai. Thong
thuong, protein dugc tron 1An va duoc st dung trong cac thir nghiém &n vao. Tham khao,
vi du Marrone va céng sw (1985) J. of Economic Entomology 78:290-293. Cac thu
nghiém co thé bao gé)m viéc cho cay tiép xuc v6i mot hodc nhiéu loai gy hai va xac dinh
kha ning sdng sét clia cdy va/hodc chét & loai giy hai. Céc vi du v& dot bién ma tao ra
doc t6 tang duge tim thdy trong Schnepf va cong s (1998) Microbiol. Mol. Biol. Rev.
62:775-806.

Tuy y, thay dbi co6 thé dugc thuc hién cho trinh tw protein co nhiéu protein & dau
amin hodc carboxy ma co ban khong anh hudng hoat tinh. Thay ddi nay c6 thé bao gdm
cheén, loai, hoac thay thé duoc dua vao bé“mg cac phuong phap phén tir hién dai, nhu PCR,
bao gém khuéch dai PCR ma thay dbi hoic mé rong trinh tu ma hoa protein do chira cac
trinh ty ma hoa axit amin trong oligonucleotit dugc str dung trong khuéch dai PCR. Tuy
y, c4c trinh tu protein duge thém ¢ thé bao gdm cAc trinh tw ma hoa protein toan bo, nhu
cac trinh ty thudng duge st dung trong linh vuce dé tao ra dung hop protein. Protein dung
hop nay thuong dugc st dung dé (1) 1am ting biéu hién protein mong mudn (2) dua vao
vung lién két, hoat tinh enzym, hodc epitop dé tao diéu kién cho hodc 1a tinh ché protein,

do protein, hodc st dung thir nghi¢m khac da biét trong linh vuc (3) chét tiét dich hoic
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dich ma protein vao co quan dudi té bao, nhu khong gian chit bao cua vi khudn 4m
Gram, hodc ludi ndi bao cua t& bao nhan chuin, chhungs thudng tao ra glycosyl hoa
protein.

Nucleotit v trinh tu axit amin bién thé theo sang ché con bao gbm cac trinh ty dan
xuét tir cac qud trinh tai td hop va dot bién gen nhu tai t6 hgp ADN. V6i céc qua trinh
nay, mot hodc nhidu ving ma héa protein diét loai gy hai khéc nhau c6 thé duoc st dung
d8 tao ra protein diét loai gdy hai méi c6 céc ddc tinh mong mubn. Theo cach ndy, ngan
hang polynucleotit tai tb hop duogc tao ra tir quén thé polynucleotit trinh ty lién quan bao
gbm ving trinh ty ma c6 sy tuong ddng trinh ty co ban va co thé 12 tai t6 hop clng loai
trong éng nghiém hodc trong co thé. Vi du, st dung nghién ctru nay, cic mo tip trinh tu
ma hoa vung mong mubdn ¢6 thé duge sip xép lai trat tw giita gen diét loai gy hai theo
sang ché va cac gen diét loai gdy hai da biét khac dé thu duge gen mdi ma héa protein co
d#c tinh cai thién mong mudn, nhu 1am ting hoat tinh diét loai gy hai. Cac chién lugc dé
sép xép lai trat ty ADN nay la da biét trong linh vyc. Tham khao, vi dy, Stemmer (1994)
Proc. Natl. Acad. Sci. USA 91:10747-10751; Stemmer (1994) Nature 370:389-391;
Crameri va céng su (1997) Nature Biotech. 15 :436-438; Moore va cong su (1997) J. Mol.
Biol. 272:336-347; Zhang va cong sw (1997) Proc. Natl. Acad. Sci. USA 94:4504-4509;
Crameri va coéng sw (1998) Nature 391:288-291; va Sang ché My sb 5,605,793 va
5,837,458.

K§ thuat hoan dbi va sp xép lai trat tu mién 12 mdt co ché khac dé tao ra protein
diét loai gay hai duoc cai bién. Cac ving c6 thé duge hodn dbi gifra protein diét loai gay
hai, tao ra vét lai hodc doc t6 kham c6 hoat tinh diét loai gy hai hoac phé dich cai thién.
Céc phuong phép tao ra protein tai t6 hop va thir nghiém ching vé hoat tinh diét loai gay
hai 13 da biét trong linh vuc (tham khdo, vi dy, Naimov va cong sw (2001) Appl. Environ.
Microbiol. 67:5328-5330; de Maagd va cdéng su (1996) Appl. Environ. Microbiol.
62:1537-1543; Ge va cong sw (1991) J. Biol. Chem. 266:17954-17958; Schnepf va cong
sw (1990) J. Biol. Chem. 265:20923-20930; Rang va cong sw 91999) Appl. Environ.
Microbiol. 65:2918-2925).

Céc vecto
Trinh tu diét loai gdy hai theo sang ché ¢6 thé dugc dé xuit trong cat-xet biéu hién

dé bidu hién & cdy mong mudn. Thudt nglr “cat-xet biéu hién cua cdy” d€ chi clu trac
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ADN ma c6 kha néng tao ra biéu hién cta protein tir khung doc m¢& & t€ bao cdy. Thong
tkuwong chung chira gen khoi dong va trinh ty ma hoéa. Thuong thudng, cac cAu tric ndy
s& con chira vung khoéng dugc dich mé 3'. Cac cAu tric ndy c6 thé chtra “trinh tu tin hiéu”
hodc “trinh tu din” dé tao diéu kién cho viéc van chuyén peptit ddng dich ma hojc sau
dich ma dén mot sb c4u tric ngoai t& bao nhét dinh nhu lap luc (hodc lap thé khac), luéi
61 bao, hodc bd may Golgi.

Thuét ngit “trinh ty tin hiéu” d8 chi trinh ty da biét hodc nghi ngd tao ra van
chuyén peptit dbng dich ma hodc sau dich md qua mang té bao. Trong céc té bao nhan
chudn, thuong cé sy bai tiét vao bd may Golgi, v6i mot sb glycosyl hoa thu duge. Cac
doc td diét con tring cua vi khuén thudng duge tbng hop 1a protoxin, ma hoat hoa thiy
phan trong rudt cla con trung dich (Chang (1987) Methods Enzymol. 153:507-516). Theo
mot sb phuong 4n cua sang ché, trinh ty tin hiéu nam trong trinh ty ty nhién, hodc c6 thé
duoc din Xuat tir trinh tu theo sang ché. Thuat ngit “trinh tu din” dé chi trinh tu bit ky
ma khi dugc dich m, tao ra trinh ty axit amin du dé phat dong van chuyén déng dich ma
mach peptit dén co quan dudi t& bao. Do d6, n6 bao gdm céc trinh tu din nhim dén van
chiuyén va/hodc glycosyl hoa bing cach di qua vao ludi ndi bao, di qua khong bao, plastit
bao gbém lap luc, ty thé, va tuong tu.

Thuat nglt “vecto bién dbi gen cua cay” dé chi phan tr ADN ma can cho sy bién
dbi gen hiéu quéa cia té bao cay. Phan tir nay c6 thé chira mot hodc nhidu cat-xet biéu
hién cta cay, va co thé duoc td chtrc thanh nhiéu hon mot phan t& ADN “vecto”. Vi du,
c4c vecto hai ky 1a vecto bién ddi gen clia cAy ma sur dung hai vecto ADN khong lién ké
dé m3 hoa tit ca cic chirc nang dong vai tro cis va trans cAn d8 bién ddi gen cua té bao
cdy (Hellens and Mullineaux (2000) T vends in Plant Science 5:446-451). “Vecto” dé cap
dén chu trac axit nucleic dugc thiét ké dé chuyén giita céc té bao chu khac nhau. “Vecto
biéu hién” dé cap dén vecto co kha ning hop nhét, tich hop va biéu hién trinh tw ADN
khac loai hodc cac doan & té bao ngoai. Cat-xet s& bao gbm céc trinh ty didu bién 5'
va/hodc 3' lién két hoat dong véi trinh tu theo sang ché. Thuat ngit “lién két hoat dong”
dA chi lién két chic ning gitta gen khoi dong va trinh ty thi hai, trong d6 trinh tu gen
khai dong khéi dong va trung gian cho phién ma trinh tw ADN tuong (g voi trinh tu thir
hai. Thong thudng, lién két hoat dong nghia 1a trinh ty axit nucleic duge lién két 1a lién

k3 va, khi cin tham gia vao hai ving ma hoa protein, lién ké va trong cung khung doc.
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Cat-xet c6 thé chira thém it nhit mot gen bd sung d8 dbng bién dbi gen vao sinh vat. Tuy
y, (cac) gen bd sung co6 thé duoc cho trén nhiéu cat-xet biéu hién.

Theo nhiéu phuong 4n khac nhau, trinh tu nucleotit theo sang ché lién két hoat
dong v&i gen khoi dong, vi du, gen khoi dong cua cay. “Gen khoi dong” dé cap dén trinh
ty axit nucleic ma thuc hién chirc ndng dinh huéng phién mi cua trinh ty ma hoa xuoi
dong. Gen khéi dong cung véi trinh tur axit nucleic diéu bién phién ma va dich ma khac
(con goi 12 “trinh tu kiém soat”) 1a can thiét dé biéu hién trinh ADN mong mudn.

Cat-xet biéu hién nay co6 nhidu diém gi6i han dé chén trinh tu diét loai gy hai
dudi sy diéu bién phién ma ctia ving didu bién.

Cat-xet bidu hién s& bao gdm theo hudng 5'-3' clia phién ma, vung khoi dAu phién
ma va dich ma (cu thé 13, gen khoi dong), trinh tu ADN theo sang ché, va ving két thic
phién ma va dich ma (cu thé 13, ving két thic) chirc nang & cay. Gen khéi dong c6 thé ty
nhién hodc twong tu, hodc bén ngoai hodc khéc loai, v6i vat chu cdy va/hodc voi tinh tu
ADN theo sang ché. Ngoai ra, gen khoi dong co thé 13 trinh ty tw nhién hodc tuy y la
trinh tu tdng hop. Khi gen khéi dong la “tu nhién” hodc “cling loai” v6i vét chu cay,
nghia 1a gen khoi dong dugc tim thiy & cay tu nhién ma gen khéi dong duge dua vao.
Khi gen khéi dong “& ngoai” hodc “khac loai” v6i trinh ty ADN theo sang ché, nghia 1a
gen khoi dong khong ty nhién hodc gen khoi dong xay ra trong tu nhién dbi véi trinh tu
ADN lién két hoat dong theo séng ché.

Ving két thuc co thé tu nhién c¢6 ving khoi dau phién md, c6 thé 13 tu nhién ¢
trinh tu ADN lién két hoat dong mong mudn, c6 thé 13 tw nhién voi cdy chu, hodc co thé
dwoc chiét xut tr ngudn khéc (cu thé 13, bén ngoai hodc khac loai véi gen khoi dong,
trinh tw ADN mong mudn, vét chu cay, hodc két hop bét ky cua ching). Cic ving két
thac thich hgp duoc 14y tir Ti-plasmit cua 4. tumefaciens, nhu vung két thuc octopin
syntaza va nopalin syntaza. Cling tham khao Guerineau va céng sw (1991) Mol. Gen.
Genet. 262:141-144; Proudfoot (1991) Cell 64:671-674; Sanfacon va cong su (1991)
Genes Dev. 5:141-149; Mogen va cong su (1990) Té bao cdy 2:1261-1272; Munroe va
cong su (1990) Gene 91:151-158; Ballas va cong su (1989) Nucleic Acids Res. 17:7891-
7903 va Joshi va cong su (1987) Nucleic Acid Res. 15:9627-9639.

Khi thich hop, (cac) gen cd thé duge tdi wru hoa @8 tang biéu hién trong t€ bao chu
chuyén gen. Tirc 13, cac gen co thé dugc tong hop bang cach s dung cac md uu tién té

bao chu dé cai thién biéu hién, hodc 6 thé dugc tong hop bang cach sir dung ma véi tan
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sudt st dung ma wu tién vt chu. Thong thuong, ham lugng GC cia gen s& tang. Tham
k1o, vi du, Campbell and Gowri (1990) Plant Physiol. 92:1-11 dé ban vé viéc str dung
ma vu tién vat chi. Cac phuong phép la da biét trong linh vuc tbng hop gen uu tién cay.
Tham khio, vi du, Sang ché M sb 5,380,831, va 5,436,391, Cong bd don Séng ché My
Sf’) 20090137409, va Murray va cdéng su (1989) Nucleic Acids Res. 17:477-498, duogc két
hop vao ddy bang cach vién dan.

Theo mét phuong an, protein diét loai gy hai nhim dén lap luc dé biéu hién. Theo
cach ndy, khi protein diét loai géy hai khong dugc chén truc tiép vao lap luc, cat-xet biéu
hién s& con chira axit nucleic ma hoa peptit chuyén tiép dé huéng protein diét loai gay hai
dén cac lap luc. Céc peptit chuyén tiép nay 1a da biét trong linh vyc. Tham khao, vi dy,
Von Heijne va cong sw (1991) Plant Mol. Biol. Rep. 9:104-126; Clark va cong su (1989)
J Biol. Chem. 264:17544-17550; Della-Cioppa va cong sw (1987) Plant Physiol. 84:965-
958; Romer va cong su (1993) Biochem. Biophys. Res. Commun. 196:1414-1421; va
Shah va cong su (1986) Science 233:478-481. '

Gen diét loai gdy hai dugc nhém dn lap luc c6 thé duoc tdi wu hoa dé biéu hién
trong lap luc d8 tinh sy khac nhau trong viéc st dung ma giita hat nhan cua cdy va co
quan té bao nay. Theo cach nay, axit nucleic mong mudn c6 thé dugc tong hop bang cach
st: dung ma wvu tién lap luc. Tham khao, vi du, Sang ché M§ sb 5,380,831, dugc Két hop

vio day bang cach vién dan.

Bién dbi gen & cay

Céc phuong phép theo sang ché lién quan dén viéc dua cAu trac nucleotit vao cdy.
Thuit nglt “dua vao” dé chi viéc 1am cAu trac nucleotit c6 mit & cdy theo cach sao cho
céc hat cdu trac di vao bén trong cla té bao cta ciy. Cac phuong phdp theo sang ché
khong doi hoi st dung phuong phap cu thé dé dua cu tric nucleotit vao cdy, chi can céc
hat c4u tric nucleotit di vao bén trong cua it nhét mot té bao cla cdy. Phuong phap dua
ctu tric nucleotit vao céy 1a da biét trong linh vuc bao gdm, nhung khong gidi han ¢, cac
p-uong phap bién dbi gen 6n dinh, cac phudng phéap bién d6i gen chuyén tiép, va cac
phuong phap qua trung gian virut.

Thuat nglt “cay” dé chi toan bd cdy, bd phén cta cay (vi dy, 14, than, 1&, v.v.), hat,

té bao cdy, cdy con, phoi va thé hén con cua cy. Té bao cay c6 thé duge phan biét hodc
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khong phan biét (vi du thé san, té bao nudi ciy huyén phu, thé nguyén sinh, té bao 14, té
bao ré, té bao libe, phén hoa).

“Cay chuyén gen” hogc “cay bién dbi gen” hodc ciy hodc té bao hodc mod “bién
dbi gen 6n dinh” dé cap dén cay ma duge két hop hotic dugc tich hop trinh ty axit nucleic
hodc cac doan ADN ngoai sinh vao té bao cay. C4c trinh ty axit nucleic nay bao gbm cac
trinh tu ngoai sinh, hodc khong c6 mat ¢ cay khong bién ddi gen, cling nhu céc trinh tu
ma c6 thé 13 ndi sinh, hodc c¢6 mit & cdy khong bién ddi gen. Thuat ngit “khéac loai”
thuong dé cap dén trinh tu axit nucleic khong phai noi sinh véi té bao hogc mot phan cia
bd gen tu nhién ma ching c6 mgt trong do, va dugc thém vao té bao bing cach giy
nhidm, chuyén nhiém, vi nhiém, dién di, chiéu anh, hojc tuong tu.

Cay chuyén gen theo sang ché biéu hién mot hozc nhidu trong s céc trinh tu ddc
td méi dugc boc 10 ¢ day. Theo nhidu phwong an khac nhau, cdy chuyén gen con bao
gdm mot hodc nhiu gen bd sung dé& khang con tring (vi du, Cryl, nhu céc thanh vién
ctia cac ho CrylA, CrylB, CrylC, CrylD, CrylE, va CrylF; Cry2, nhu céc thanh vién
ctia ho Cry2A; Cry9, nhu céc thanh vién cla cac ho Cry9A, Cry9B, Cry9C, Cry9D,
Cry9E, va Cry9F; v.v.). Chuyén gia trong linh vuc s& hiéu ring cay chuyén gen c6 thé
chira gen bat ky mang dac diém nong héa mong mudn.

Su bién dbi gen cia t€ bao cay c6 thé thu dugc bang mot trong s6 vai k¥ thuat da
biét trong linh vuc. Gen diét loai gay hai theo sang ché c¢6 thé duoc bién dbi dé thu dugc
hodc tdng cudng bidu hién & té bao cdy. Thong thuong cAu tric ma biéu hién protein nay
c6 thé chita gen khéi dong dé din hudng su phién ma gen, ciing nhu ving khong dich ma
3" @& cho phép két thic phién mé va qua trinh polyadenyl hoa. Té chic cia cAu tric ndy
1a da biét trong linh vyc. Trong mot s6 trudong hop, co thé hitu dung dé thiét ké gen sao
cho peptit thu dugc duoc tiét ra, hodac néu khong duge nhim dich trong té bao cay. Vi du,
gen cO thé duoc thiét k& dé chira peptit tin hiéu dé tao diéu kién cho viéc chuyén peptit
dén Iuéi nodi bao. Cling cd thé duogc uu tién 1a thiét ké cat-xet biéu hién cua cdy chua
intron, sao cho xir Iy mARN cua intron can cho viéc biéu hién.

Thong thudng “cat-xet biéur hién cta cdy” nay s& dugc chén vao “vecto chuyén
gen cua cdy”. Vecto chuyén gen cta cdy co thé chtra mdt hodc nhidu vecto ADN can dé
thu dugc bién dbi gen ctia cdy. Vi dy, thong thudng trong linh vuc nguoi ta sit dun vecto
chuyén gen clia cdy ma chira nhiéu hon mdt manh ADN lidn ké. cac vecto nay thuong

dugc dé cap trong linh vuc 13 “vecto hai ky.” Vecto hai ky cling nhu céac vecto ¢6 plasmit
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trg gitip thudong dugce st dung d2 bién d@bi gen dugc trung gian boi Agrobacterium, khi
kich thude va su phtc tap cla cac doan ADN cin dé thu duge su chuyén gen hi€u qua 1a
kha 16m, va no c6 loi dé tach biét cac chirc nang trén cac phan tir ADN riéng biét. Vecto
hai ki théng thudng contain chira vecto plasmit ma chtra céc trinh tw dong vai trd cis cin
dé chuyén T-ADN (nhu mép trai va mép phai), gen d4nh diu chon loc ma dugc thiét Kké
d8 c6 thé biéu hién & té bao ciy, va “gen mong mén” (gen duge thiét ké dé c6 kha ning
bidu hién & té bao cdy ma thé hé cay chuyén gen mong muén). Ciing c6 mit trén vecto
plasmit ndy la cic trinh tu can dé sao chép vi khuin. Trinh ty déng vai tro cis dugc sap
hang theo cach dé cho phép chuyén hi¢u qua vao té bao cy va biéu hién trong d6. Vi dy,
gen dénh d4u chon loc va gen diét loai gay hai nam gitta mép trai va mép phai. Thuong
thuong vecto plasmit thit hai chira yéu td déng vai tro trans lam trung gian chuyén T-
ADN tir Agrobacterium sang t& bao cy. Plasmit nay thudng chira cac chirc ning tinh doc
(gen Vir) cho phép géy nhidm té bao cdy bang Agrobacterium, va chuyén ADN bang
céch phan cit & céc trinh tw mép va chuyén ADN trung gian bdi virut, nhu dugc hiéu
trong linh vuc (Hellens and Mullineaux (2000) Trends in Plant Science 5:446-451). Mot
s6 loai ctia chiing Agrobacterium (vi du LBA4404, GV3101, EHA101, EHA105, v.v.) c0
thé duge sit dung dé bién dbi gen & cdy. Vecto plasmit thir hai khong can dé bién ddi cay
bang cac phuong phap khac nhu chidu anh, vi nhiém, dién di, polyetylen glycol, v.v.
Thong thuong, phuong phap bién d6i gen & cdy lién quan dén viéc chuyén ADN
khac loai vao té bao cdy dich (vi du phdi non hodc truong thanh, nudi ciy huyén ph, thé
san khong phén biét, thé nguyén sinh, v.v.), tiép theo ap dung mirc ngudng t6i da chon
lgc thich hop (phu thudc vao gen danh déu chon loc) dé lay té bao cay duge bién ddi gen
ra khoi nhém khéi té bao khong bién dbi gen. Manh chy thuong dugce chuyén sang kho
méi ¢6 cung mdi trudng va duge nudi cdy theo c4ch thong thuong. Sau do, té bao dugc
bién dbi gen dugc phén biét thanh cac chdi sau khi dit 1én mdi trudong rethé hé dugc bd
sung v6éi muic ngudng t5i da chét chon loc. Sau do6 cac chdi duoc chuyén dén moi truong
tao r& chon loc dé 14y chdi da dam ré hodc cay non. Cay non chuyén gen sau d6 duoc
nudi thanh cdy truéng thanh va tao ra hat sinh san (vi du Hiei va cong su (1994) The
Plant Journal 6:271-282; Ishida va cdng sw (1996) Nature Biotechnology 14:745-750).
Manh cdy thudng dugce chuyén sang kho méi c6 cling moi truong va dwoc nudi cay theo
cach thong thudng. Mo ta chung vé cac k¥ thut va phuong phap 8 tao ra cdy chuyén
gen duogc tim thdy trong Ayres and Park (1994) Critical Reviews in Plant Science 13:219-
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239 va Bommineni and Jauhar (1997) Maydica 42:107-120. Vi vat liéu chuyén gen chira
nhidu té bao; ca cac té bao bién dbi gen va khong bién dbi gen déu c6 mit & manh bét ky
ctia dich thé sin hodc mo hoic nhom té bao dugc nhim dén. Kha ning diét cac té bao
khong bién dbi gen va cho phép té bao bién ddi gen ting sinh tao ra nudi chy cay bién dbi
gen. Thuong thuong, kha ning loai té bao khong bién dbi gen 1a gi6i han cho viée 14y lai
té Be‘lo cay bién d6i gen va tao thanh cong cay chuyén gen.

Céc nguyén tic bién dbi gen cling nhu cac nguyén téc dé dua trinh ty nucleotit vao
céy co thé khac nhau phu thudc vao loai ciy hodc té bao cay, cu thé 13, mot 14 mam hoic
hai 14 mdm, dugc nhim dén bién dbi gen. Viéc tao ra cay chuyén gen c6 thé duoc thuc
hién bing mot trong sb vai phuong phap, bao gdm, nhung khong giéi han &, vi nhiém,
eiectroporation, chuyén gen truc tiép, dwa ADN khéc loai béi Agrobacterium vao té bao
cay (bién ddi gen duge trung gian boi Agrobacterium), pha huy té bao cdy voi ADN bén
ngoai khac loai dugc ge“'m vao hat, thac déy ban hat, bién dbi chum sol khi (Pon sang ché
M5 duge cong bd sb 20010026941; Séng ché My sb 4,945,050; Cong bd don qudc té s6
WO 91/00915; Don sang ché My duge cong bd sb 2002015066), bién dbi gen Lecl, va
céc phuong phap trung gian-truc tiép khong qua hat khéc dé chuyén ADN.

Phuong phap bién dbi gen cua lap luc la d@ biét trong linh vyc. Tham khéo, vi du,
Svab va cong sw (1990) Proc. Natl. Acad. Sci. USA 87:8526-8530; Svab and Maliga
(1993) Proc. Natl. Acad. Sci. USA 90:913-917; Svab and Maliga (1993) EMBO J.
12:601-606. Phuong phap gin lién v6i siing bén gen cia ADN chira gen dénh d4u chon
loc va nhdm ADN dén bd gen plastit thong qua tai t5 hop cling loai. Ngoai ra, bién dbi
gen plastit ¢ thé thu dugc bing cch chuyén hoat tinh cta chuyén gen duong plastit cdm
bing cach biéu hién wu tién md cia ARN polymeraza hudng plastit v& mé héa hat nhén.
Hé nay dugc bdo cdo trong McBride va céng sw (1994) Proc. Natl. Acad. Sci. USA
91:7301-7305.

Sau khi cdy ADN bén ngoai khéc loai vao té bao cay, sau d6 ap dung murc ngudng
tdi da chon loc thich hgp trong moi truong @8 diét cac té bao khong bién ddi gen va tach
va tang sinh céac té bao dugc coi 1a bién dbi gen ma sbng sot tir xu 1y chon loc bang cach
chuyén din sang mdi truong mdi. Bing cach dua qua lién tuc va thit thach v@i chon loc
thich hop, nguoi ta xac dinh va ting sinh cac té bao da bién ddi gen bang vecto plasmit.
Céc phuong phép phén tir va sinh hoa ¢6 thé sau d6 dugc st dung dé x4c nhan sy c6 mat

ctia gen khac loai duge cdy mong mudn vao bo gen cia cay chuyén gen.
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Céc té bao duoc bién ddi gen c6 thé dugc nudi 16n thanh cdy theo phuong phap
thong thuong. Tham kha, vi du, McCormick va cong su (1986) Plant Cell Reports 5:81-
84. Cac ciy nay sau do co thé dugc nudi, va hodc 1a dugc thu phén v6i cing chung dugc
bién dbi gen hogc ching khéc, va lai thu duogc co biéu hién co ban cla dic tinh kiéu hinh
mong mudn d3 x4c dinh. Hai hodc nhiéu thé hé co thé dugc tréng dé dam bao réng biéu
hién cua dac tinh kiéu hinh mong mubn duge duy tri va di truyén 4n dinh va sau do céc
hat gidng dugc thu d8 dam bao thu dugc bidu hién cla dic tinh kiéu hinh mong muén.
Theo céach nay, sang ché @ xuét hat giéng bién d6i gen (con goi 1a “hat gidng chuyén
gen”) ¢ chu tric nucleotit theo sang ché, vi du, cat-xet biu hién theo sang ché, dugc két

hop 6n dinh vao bd gen clia chung.

Dénh gid sy bién déi cay

Sau khi dua ADN bén ngoai khéc loai vao té bao cay, su bién ddi gen hodc tich
hop gen khac loai trong bd gen cia cdy duoc xac nhan bing nhiéu phuong phap khac
nhau nhu phén tich axit nucleic, protein va cac chét chuyén héa lién quan dén gen dugc
tich hop.

Phan tich PCR 13 phuong phép sang loc nhanh céc té bao bién d6i gen, md hodc
chdi déi v6i su co6 mit cua gen tich hop & giai doan sém hon truée khi trong sang dht
(Sambrook and Russell (2001) Molecular Cloning: A Laboratory Manual. Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY). PCR duoc thuc hién bing cach st
dung cac doan mdi oligonucleotit dgc hiéu cho gen mong mudn hodc nén vecto
Agrobacterium, v.v.

Bién dbi gen & cay co thé duoc xac nhin bing phan tich diém Southern blot clia
ADN bd gen (Sambrook and Russell, 2001, ¢ trén). Thong thuong, téng ADN duoc chiét
tir phan bién ddi gen, tu hoai bing cac enzym gi6i han thich hop, chia doan trong agaroza
va duoc chuyén dén nitroxenluloza hoic mang ni-long. Mang hodc “diém” sau d6 dugc
do béng, vi du, doan ADN dich 32p duoc danh dau déng vi phong xa dé x4c nhan su tich
hop ctia gen dugc dua vao trong bd gen cua ciy theo céac k¥ thuat tiéu chuén (Sambrook
and Russell, 2001, ¢ trén).

Theo phén tich diém Northern blot, ARN dugc phén 1ap tlir cdic mo cu th& cta phan
bién d6i gen, dugc chia doan trong formaldehyt agaroza gel, va tao didm 1én chét loc ni-

16ng theo cac quy trinh ti€u chun ma thuong duge dung trong linh vuc (Sambrook and
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Russell, 2001, ¢ trén). Bidu hién cia ARN dugc ma hoa béi gen diét loai gdy hai sau do
duge thir bang céch lai chét loc v6i mau do phong xa dAn xuét tir gen diét loai gy hai,
bing cac phuong phap da biét trong linh vuc (Sambrook and Russell, 2001, & trén).
| Céc thlr nghiém diém sinh hoa, Western blot va tuong tw co thé duoc thuc hién
trén cay chuyén gen dé x4c nhan sy c6 mit cia protein dugc ma hoa bdi gen diét loai gay
hai bing cac quy trinh tiéu chuin (Sambrook and Russell, 2001, & trén) st dung cac

khéng thé ma lién két véi mot hodc nhidu epitop c6 mat trén diét loai gy hai.

Hoat tinh diét loai gdy hai & cdy

Theo mot khia canh khéc cua sang ché, co thé tao ra cdy chuyén gen biéu hién

protein diét loai gy hai ma c6 hoat tinh diét loai gy hai. Cac phuong phip dugc mo ta &

tr3n bang vi du c6 thé dwoc st dung dé tao ra cay chuyén gen, nhung cach ma trong d6 té
bao cay chuyén gen duge tao ra khong gi6i han sang ché. Cac phuong phép da biét hoic
dlxoc mo ta trong linh vye nhu bién @i gen trung gian boi Agrobacterium, bién ddi gen
bing phuong phap bén gen, va phuong phap trung gian khong qua hat co thé dugc st
dung tuy theo vt thi nghiém. Cay biéu hién protein diét loai gy hai co thé duoc phan 1ap
bing phuong phap thong thuong dugce mb ta trong linh vuc, vi du bién dbi gen cua thé
sén, chon loc thé sin dugc bién d6i gen, va lai tao ra cdy sinh san tir thé san chuyén gen
ndy. Theo quy trinh nay, ¢ thé sir dung gen b4t ky 1am gen danh du chon loc mién la
biéu hién cla né trong té bao cdy tao ra kha nang xic dinh hodc chon loc céac té bao bién
i gen.

Nhidu chit dénh ddu da duge phat trién dé str dung véi té bao cay, nhu chét khang
chloramphenicol, aminoglycosit G418, hygromyxin, hodc twong tu. Cac gen khac ma ma
héa san phim tha gia vao chuyén héa lap luc ciing c6 thé duoc sir dung lam chit danh
dAu chon loc. Vi dy, cac gen ma c6 kha nang khang chét diét co thuc vat nhu Glyphosat,
bromoxynil, hodc imidazolinon ¢c6 thé dugc dung cu thé. Cac gen nay da dugc bdo cao
(Stalker va cong sw (1985) J. Biol. Chem. 263:6310-6314 (gen nitrilaza khang
bromoxynil); va Sathasivan va cong su (1990) Nucl. Acids Res. 18:2188 (gen khéng
AHAS imidazolinon). Ngoai ra, cac gen dugc boc 10 & day hitu dung lam chit danh du
dé danh gia sy bién ddi gen cua vi khuén hoic té bao cay. Cac phuong phap phat hién su
cO mat clua chuyén gen & cdy, co quan cua cly (vi dy, 14, than, ré, v.v.), hat, té bao cay,

ciy con, phoi hodc thé hé con cua chung 1a da biét trong linh vuc. Theo mdt phuong an,
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s ¢c6 mét cua chuyén gen dugc phat hién bang cach thir nghiém hoat tinh diét loai gy
hai.

Cay sinh san biéu hién protein diét loai gdy hai c6 thé dugc thir nghiém hoat tinh
diét loai gy hai, va cay thé hién hoat tinh tdi wu duge chon dé sinh sén tiép. Cac phuong
phép c6 trong linh vuc @8 ther nghiém hoat tinh diét loai gay hai. Thong thuong, protein
dwoc tron 14n va sit dung trong thir nghiém phé hoai. Tham khdao, vi du Marrone va céng
sw (1985) J. of Economic Entomology 78:290-293.

Sang ché c6 thé duoc st dung dé bién ddi gen ctia loai thyuc vit bét k¥, bao gdm,
nhung khong gidi han 6, cdy mot la mam va ciy hai 14 mam. Céc vi du vé ciy mong mubn
bao gdm, nhung khong gi6i han &, ngd (bap), lta mién, lda mi, huéng duong, ca chua, céy
ho cai, hat tiéu, khoai tay, bong, lua, d4u nanh, ct cai duong, mia duong, thudc 14, l0a
mach, va ciy hat cai dau, Brassica sp., cO linh ling, la mach den, ké, cdy rum, lac, khoai
lang, sén, ca phé, dira, dtra, cdy ho cam chanh, ca cao, che, chudi, bo, sung, bi, xoai, 6 liu,
du du, didu, mic ca, hanh nhén, yén mach, rau, cdy canh, va cay 1a kim.

Cay rau bao gdm, nhung khong gidi han &, ca chua, rau diép, dau xanh, ddu lima,
dau Ha Lan, va cay thudc gibng Curcumis nhu dua chudt, dua vang, va dua luéi. Cay canh
bao gém, nhung khong giéi han &, hoa dd quyén, ta ciu, hoa dam but, hoa héng, hoa tu-lip,
thuy tién hoa vang, dd yén thao, cAm chudng, trang nguyén, va hoa ctic. Tét hon 13, cdy theo
séng ché 13 cay tréng (vi dy, ngd, lua mién, lia mi, huéng duong, ca chua, cdy ho céi, hat
tiéu, khoai tay, bong, liia, ddu nanh, ci cai dudng, mia duong, thudc 14, laa mach, cdy hat

cai dau., v.v.).

Str dung trong kiém soét loai gy hai

Phuong phép thong thuong st dung cac chung chira trinh tu nucleotit theo sang
ché, bién thé ctia chung, trong kidm soat loai gy hai hodc trong k¥ thudt lai cac co quan
khac 1am tac nhan diét loai gy hai 1a da biét trong linh vuc. Tham khéo, vi du Sang ché
My s6 5,039,523 va EP 0480762A2.

Chung Bacillus chira trinh ty nucleotit theo sang ché, hodc bién thé cla chung,
hodc vi co quan ma dugc bién ddi gen dé chua gen diét loai gay hai theo sang ché va
protein co thé duoc st dung dé bao vé cdy va san phim nodng nghiép khdi loai gy hai.
Theo mot khia canh ctia sang ché, toan bd, cu thé 13, cac té bao cua co quan tao ra doc td

(chét diét loai gy hai), khong dung giai, dugce xtr ly béng chit phan (mg ma kéo dai hoat

-28-



36693

tinh cua doc td tao ra trong t& bao khi té bao duoc 4p dung cho moi truong clia (céc) loai
gdy hai dich.

Tuy v, chit diét loai gy hai dugc tao ra bang cach dua gen diét loai gdy hai vao
vat chu té bao. Biéu hién cta gen diét loai gy hai tao ra, mot cach truc tiép hodc gidn
tiép, sur san xuit ndi bao va duy tri chit diét loai gay hai. Theo mot khia canh cua sang
ché, céc t€ bao ndy sau do dugc xtr ly dudi cac diéu kién ma kéo dai hoat tinh ctia doc td
duoc tao ra trong té bao khi té bao duogc ap dung cho moi trong ciia (cac) loai gy hai
dich. San phim thu dugc s& hitu tinh doe ctia doc t6. Chat diét loai gly hai két nang tu
nhién sau d6 c6 thé dugc phédi ché theo k¥ thuat thong thudng dé ap dung cho mdi truong
chira loai gy hai dich, vi du, dht, nudce, va bd 14 cia cdy. Tham khao, vi du EPA
0192319, va céc tai liéu tham khao dugc vién dan trong d6. Tuy y, co thé phébi ché cac té
bao biéu hién gen theo sang ché nay dé cho phép 4p dung vat liéu tao thanh lam chéat diét
loai gy hait.

Céc thanh phén hoat tinh theo sang ché thuong dugce ap dung dudi dang ché phdm
va ¢6 thé duogc 4p dung 1én khu vuc cdy trdng hogc cay dugc xir 1y, dong thoi hodc, lan
luot, v&i cac hop chit khac. Céc hop chit ndy co thé 12 phan bon, chét diét co, ta dugc
dong kho, chit hoat dong bé mit, chét tiy, xa phong diét loai gy hai, dau khong hoat
dong, polyme, va/hodc cac ché phim chét mang kéo dai thoi gian hodc bién thoai sinh
hoc ma cho phép lidu dung dai han cho ving dich cho phép ap dung don cua ché phim.
Ching con ¢o thé 1a chét diét c¢o chon loc, chét diét con tring hoa hoc, chét diét vi rut,
chét diét vi tring, chét diét amip, chét diét loai gdy hai, chat diét nAm, chat diét vi khun,
chét diét giun tron, chét diét loai giy hai than mém hodc hdn hop cua cac ché pham nay,
néu mudn, cling véi cac chit mang nong dung khac, chét hoat dong bé mit hozc ta duoc
thuc ddy ap dung thuong duge st dung trong linh vuc cta ché pham. Chét mang va ta
dugc thich hgp ¢o thé 1a rn hoic 16ng va twong Uing vdi chit thuong dung trong cdng
nghé ché phém, vi du chit khoang t4i tao hodc tu nhién, dung moi, chét phéan r3, chét
thdm udt, chét dinh, chit lién két hodc phan bon. Tuong tu ché phém c6 thé duge didu
ché thanh “mdi” an dugc hoic dugc tao hinh thanh “bay” diét loai gdy hai cho phép loai
gy hai phé hoai hodc @n vao bung ché pham diét loai gy hai.

Céac phuong phap ap dung thanh phan hoat tinh theo sang ché hodc ché phim nong

hoéa theo sang ché ma chua it nh4t mot protein diét loai gy hai tao ra boi ching vi khuin
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theo sang ché bao gém 4p dung cho 14, bao hat va 4p dung cho dét. S6 luong ap dung va
ty 16 4p dung phj thudc vao mat do pha hoat boi loai gay hai twong Ung.

Ché phém c6 thé dugc phéi ché thanh bét, bui, vién dan, hat, bui phun, nhii tuong,
chét keo, dung dich, hodc dang tuong tu, va c6 thé dugc didu ché béng cac phuong phép
tkong thuong nhu sdy kho, 1am kho lanh, ddng nhit, chiét, loc, ly tAm, sa léng, hodc cd
dic moi truong nudi cdy té bao chira polypeptit. Trong tht ca cac ché pham nay ma chira
it nhat mot polypeptit diét loai gy hai nay, polypeptit ¢o thé c6 mat & ndng dd nim trong
khoang tir 1% dén 99% theo khéi lugng.

Loai gy hai canh nira co thé bi diét hodc gidm vé s lugng trong ving dua ra boi
c4c phuong phép theo sang ché, hoiic c6 thé dugce ap dung phong bénh Ién ving moi
truong dé phong nglra sy phé hoai bdi loai gy hai d& thn cong. THt hon 14 loai gy hai an
vao, hodc tiép xuc véi, lugng c6 hiéu qua diét loai gy hai ctia polypeptit. Thuét ngi
“lwong c6 hiéu qua diét loai gy hai” dé chi luong chét diét loai gy hai ma c6 kha néng
gdy ra cai chét cho it nhat mét loai gy hai, hodc 1am gidm déng ké su sinh trudng, pha
hoai, hodc su phat trién sinh 1y binh thudng cla loai gay hai. Luong nay s& thay dbi phu
thudc vao cic tac nhan nhu, vi du, loai gay hai dich cu thé duoc kiém soat, mdi trudng cu
thé, dia diém, ciy, mua, hodc vi tri nong nghiép duoc xur ly, cac diéu kién moi trudng, va
phuong phap, ty 1€, ndéng dd, su dn dinh, va sb luong 4p dung ché pham polypeptit ¢6
hiéu qua diét loai gdy hai. Cac ché phdm con c6 thé thay dbi theo didu kién thoi tiét, sy
cin nhic moi truong, va/hoic tAn suét 4p dung va/hodc muc do trAm trong ctia pha hoai
do loai gy hai.

Ché phém chét diét loai gdy hai duge md ta ¢6 thé duogc thyc hién bing cach phdi
ché hoic 1a t& bao vi khuln, tinh thé va/hoic huyén phu bao tir, hodc thanh phﬁn protein
phéan 14p voi chit mang nong dung mong muén. Cac ché phdm c6 thé dugc phdi ché
truée khi cho ding theo cach thich hop nhur 1am khé lanh, dong kho, sdy kho, hodc trong
chit mang nuéc, moi trudng hodc chét pha lodng thich hop, nhu nudce mudi hodc chét
dém khac. Cac ché phim phbi ché c6 thé & dang vat liéu bui hodc hat, hodc huyén phu
trong dau (thuc vat hodc khodng), hodc nudc hodc nhil tuong dAu/nude, hodc 1a bot thdm
w6t duge, hodc két hop véi bét k¥ vat liéu mang thac thich hop cho 4p dung nong nghiép.
Chéit mang noéng nghiép thich hop c6 thé 12 rén hodc 1ong va da biét trong linh vuc. Thuét
ngit “chit mang ndng dung” bao gbm toan bd ta dugc, thanh phan tro, chét phén r3, chét

hoat dong bé mit, chét dinh, chét lién két v.v. ma thuong dung trong cong nghé chét diét
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lcai gy hai; ching 1a da biét ddi v6i chuyén gia trong linh vuc ché phim diét loai gay
hai. Céc ché phém c6 thé duge tron véi mot hodc nhidu t4 duoc rén hoic 16ng va dugce
didu ché bai nhiéu cach khac nhau, vi du, béng cach tron déng nhét, tron va/hoic nghién
ché pham diét loai gdy hai véi ta duge thich hop st dung céc k¥ thuét phéi ché thong
thuong. Cac ché phim thich hgp va phuong phap ép dung dugc mo ta trong Sang ché My
s6 6,468,523, duge két hop vao day bang cach vién dan.

Loai gy hai canh ntra, bao gdm, nhung khong giéi han &, Lygus spp., nhu Rép
cay phwong tay (Lygus hesperus), r€p cay (Lygus lineolaris), va rép xanh hai cay (Lygus
elisus); rép vung, nhu rdy xanh hai dao (Myzus persicae), rdy mém hai bong(d4phis
gossypii), rdy hai anh dao hoic rdy den hai anh dao (Myzus cerasi), rdy hai diu nanh
(Aphis glyxins Matsumura); rdy nau (Nilaparvata lugens), rdy xanh hai 14 lda
(Nephotettix spp.), rdy lung tring (Sogatella furcifera) va rdy nau nhé (Laodelphax
striatellus); va bo xit, nhu bo xit xanh (Acrosternum hilare), bo xit ndu (Halyomorpha
halys), bo xit xanh phuong tay (Nezara viridula), bo xit hai Ita (Oebalus pugnax), bo xit
rung (Pentatoma rufipes), Bo xit chéu au (Rhaphigaster nebulosa), va bo canh hinh khién
Troilus luridus. Theo mot s phuong 4n, loai gdy hai canh nira 1a riy giy hai, nhu ry

nau.

Phuong phép 1am tdng san lugng cay

Phuong phap 1am tang san lugng cdy duoc d& xuit. Phuong phép bao gdm viéc
cho cat hoic té bio cua cdy biéu hién polynucleotit ma héa trinh tu polypeptit diét loai
gy hai dugc boc 10 & day va trdng cdy hodc hat ctia ching trén canh d6ng bi phé hoai boi
(hodc dé bi pha hoai bédi) loai gay hai ma polypeptit ndy c¢6 hoat tinh diét loai gdy hai.
Theo mot sb phuong 4n, polypeptit Axmi011 duoc md ta & day c6 hoat tinh diét loai gay
hai chéng loai gy hai canh nira, va canh ddng nay bi pha hoai boi loai gay hai canh ntra
nay. Theo nhidu phuong én khac nhau, loai géy hai canh nua la rdy gy hai, nhu rdy niu
(Nilaparvata lugens). Nhu dugc xac dinh ¢ ddy, “san luong” cla cay @& cap dé chat
luong va/hodc sb luong sinh khdi tao ra bdi cay. Thudt ngt “sinh khbi” @8 chi san phim
cua cdy dugc do bét ky. Tang san luong sinh khéi 1a su cai thién bét ky vé san lugng cua
san phdm cay dugc do. Viéc tdng san luong cdy c6 mot s6 tng dung kinh té. Vi du, ting
sinh khéi 14 cay c6 thd 1am tang san lugng cla rau an 14 cho tiéu dung cla nguoi hodc

dong vat. Ngoai ra, ting sinh khoi 1a c6 thé duoc sir dung dé lam tang san lugng cua cac
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san phdm dugc hodc coéng nghi¢p chiét xuit tir 1a. Tang san lugng ¢ thé bao gdm viéc
tang bét ky dang ké v& mit thong ké bao gbm, nhung khong gidi han ¢, tang it nhét 1%,
tang it nhét 3%, tang it nhit 5%, ting it nhét 10%, tang it nhit 20%, ting it nhét 30%, it
nhét 50%, it nhét 70%, it nhét 100% hodc nhidu hon vé san lugng so véi cay khong bidu
hién trinh tu diét loai gy hai. Theo céc phuong an cu thé, san lugng cua cay dugc ting
do khé nang khang loai gy hai cdi thién & cdy biéu hién protein diét loai gdy hai dugc
boc 10 & day. Biéu hién cta protein diét loai gy hai tao ra viéc giam kha ning bi loai gay
hai ph4 hoai hodc an.

Cay con ¢co thé duge xir Iy bang mot hodc nhidu ché phim héa hoc, bao gbdbm mot
hodc nhiéu chét diét co, chat diét con tring, hodc chét diét nim. Cac ché phém héa hoc vi

du bao gf‘)m: ChAt diét co cho cAy an qud/rau: Atrazin, Bromaxil, Diuron, Glyphosat,

Linuron, Metribuzin, Simazin, Trifluralin, Fluazifop, Glufosinat, Halosulfuron Gowan,
Paraquat, Propyzamide, Setoxydim, Butafenacil, Halosulfuron, Indaziflam; Chét diét con

trang cho ciy #n qué/rau: Aldicarb, Bacillus thuriengiensis, Carbaryl, Carbofuran,

Chlorpyrifos, Xypermethrin, Deltamethrin, Abamectin, Xy fluthrin/beta-xyfluthrin,
Ecfenvalerat, Lambda-xyhalothrin, Axequinoxyl, Bifenazat, Metoxyfenozit, Novaluron,
Chromafenozit, Thiacloprid, Dinotefuran, Fluacrypyrim, Spirodiclofen, Gamma-
xyhalothrin, Spiromesifen, Spinosad, Rynaxypyr, Xyazypyr, Triflumuron,Spirotetramat,
Imidacloprid, Flubendiamit, Thiodicarb, Metaflumizon, Sulfoxaflor, Xyflumetofen,
Xyanopyrafen, Clothianidin, Thiametoxam, Spinotoram, Thiodicarb, Flonicamid,
Methiocarb, Emamectin-benzoat, Indoxacarb, Fenamiphos, Pyriproxifen, Fenbutatin-

oxit; Chét diét nAm cho ciy in qué/rau: Ametoctradin, Azoxystrobin, Benthiavalicarb,

Boscalid, Captan, Carbendazim, Chlorothalonil, B@)ng, Xyazofamid, Xyflufenamid,
Xymoxanil, Xyproconazol, Xyprodinil, Difenoconazol, Dimetomorph, Dithianon,
Fenamidon, Fenhexamid, Fluazinam, Fludioxonil, Fluopicolit, Fluopyram, Fluoxastrobin,
Fluxapyroxad, Folpet, Fosetyl, Iprodion, Iprovalicarb, Isopyrazam, Kresoxim-metyl,
Mancozeb, Mandipropamid, Metalaxyl/mefenoxam, Metiram, Metrafenon, Myclobutanil,
Panconazol, Penthiopyrad, Picoxystrobin, Propamocarb, Propiconazol, Propineb,
Proquinazid, Prothioconazol, Pyraclostrobin, Pyrimethanil, Quinoxyfen, Spiroxamin,

Lru huynh, Tebuconazol, Thiophanat-metyl, Trifloxystrobin; Chét diét cd cho ngii cbe:

2.4-D, Amidosulfuron, Bromoxynil, Carfentrazon-E, Chlorotoluron, Chlorsulfuron,

Clodinafop-P, Clopyralid, Dicamba, Diclofop-M, Diflufenican, Fenoxaprop, Florasulam,
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Flucarbazon-NA, Flufenaxet, Flupyrosulfuron-M, Fluroxypyr, Flurtamon, Glyphosat,
TIodosulfuron, Ioxynil, Isoproturon, MCPA, Mesosulfuron, Metsulfuron, Pendimethalin,
Pinoxaden, Propoxycarbazon, Prosulfocarb, Pyroxsulam, Sulfosulfuron, Thifensulfuron,

Tralkoxydim, Triasulfuron, Tribenuron, Trifluralin, Tritosulfuron; Chét diét ndm cho ngii

cbe: Azoxystrobin, Bixafen, Boscalid, Carbendazim, Chlorothalonil, Xyflufenamid,
Xyproconazol, Xyprodinil, Dimoxystrobin, Epoxiconazol, Fenpropidin, Fenpropimorph,
Fiuopyram, Fluoxastrobin, Fluquinconazol, Fluxapyroxad, Isopyrazam, Kresoxim-metyl,
Metconazol, Metrafenon, Penthiopyrad, Picoxystrobin, Prochloraz, Propiconazol,

Proquinazid, Prothioconazol, Pyraclostrobin, Quinoxyfen, Spiroxamin, Tebuconazol,

Thiophanat-metyl, Trifloxystrobin; Chét diét con tring cho ngii cde: Dimethoat, Lambda-
xyhalthrin, Deltamethrin, alpha-Xypermethrin, B-xyfluthrin, Bifenthrin, Imidacloprid,
Ciothianidin, Thiametoxam, Thiacloprid, Axetamiprid, Dinetofuran, Clorphyriphos,

Pirimicarb, Methiocarb, Sulfoxaflor; Chéit diét cd cho ngd: Atrazin, Alachlor,

Bromoxynil, Axetochlor, Dicamba, Clopyralid, (S-)Dimethenamid, Glufosinat,
Glyphosat, Isoxaflutol, (S-)Metolachlor, Mesotrion, Nicosulfuron, Primisulfuron,
Rimsulfuron, Sulcotrion, Foramsulfuron, Topramezone, Tembotrione, Saflufenacil,

Thiencarbazon, Flufenaxet, Pyroxasulfon; Chét diét con trung cho ngd: Carbofuran,

Chlorpyrifos, Bifenthrin, Fipronil, Imidacloprid, Lambda-Xyhalothrin, Tefluthrin,
Terbufos, Thiametoxam, Clothianidin, Spiromesifen, Flubendiamit, Triflumuron,
Rynaxypyr, Deltamethrin, Thiodicarb, B-Xyfluthrin, Xypermethrin, Bifenthrin,
Lufenuron, Tebupirimphos, Ethiprol, Xyazypyr, Thiacloprid, Axetamiprid, Dinetofuran,

Avermectin; Chét diét nAm cho ngd: Azoxystrobin, Bixafen, Boscalid, Xyproconazol,

Dimoxystrobin, Epoxiconazol, Fenitropan, Fluopyram, Fluoxastrobin, Fluxapyroxad,
Isopyrazam, Metconazol, Penthiopyrad, Picoxystrobin, Propiconazol, Prothioconazol,

Pvraclostrobin, Tebuconazol, Trifloxystrobin; Chét diét co cho ltia: Butachlor, Propanil,

Azimsulfuron, Bensulfuron, Xyhalofop, Daimuron, Fentrazamit, Imazosulfuron,
Mefenaxet, Oxaziclomefon, Pyrazosulfuron, Pyributicarb, Quinclorac, Thiobencarb,
Indanofan, Flufenaxet, Fentrazamit, Halosulfuron, Oxaziclomefon, Benzobixyclon,
Pyriftalid, Penoxsulam, Bispyribac, Oxadiargyl, Etoxysulfuron, Pretilachlor, Mesotrion,

Tefuryltrion, Oxadiazon, Fenoxaprop, Pyrimisulfan; Chit diét cén trung cho lva:

Diazinon, Fenobucarb, Benfuracarb, Buprofezin, Dinotefuran, Fipronil, Imidacloprid,

Isoprocarb, Thiacloprid, Chromafenozit, Clothianidin, Ethiprol, Flubendiamit,
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Rynaxypyr, Deltamethrin, Axetamiprid, Thiametoxam, Xyazypyr, Spinosad, Spinotoram,
Emamectin-Benzoat, = Xypermethrin, Chlorpyriphos,  Etofenprox, Carbofuran,

Benfuracarb, Sulfoxaflor; Chit diét nidm cho lua: Azoxystrobin, Carbendazim,

Carpropamid, Dicloxymet, Difenoconazol, Edifenphos, Ferimzon, Gentamyxin,
Hexaconazol, Hymexaiol, Iprobenfos (IBP), Isoprothiolan, Isotianil, Kasugamycin,
Mancozeb, Metominostrobin, Orysastrobin, Pencycuron, Probenazol, Propiconazol,
Propineb, Pyroquilon, Tebuconazol, Thiophanat-metyl, Tiadinil, Trixyclazol,

Trifloxystrobin, Validamyxin; Chét diét c6 cho bdng: Diuron, Fluometuron, MSMA,

Oxyfluorfen, Prometryn, Trifluralin, Carfentrazon, Clethodim, Fluazifop-butyl,
Glyphosat,  Norflurazon, Pendimethalin,  Pyrithiobac-natri, Trifloxysulfuron,

Tepraloxydim, Glufosinat, Flumioxazin, Thidiazuron; Chéit diét con trung cho bong:

Axephat, Aldicarb, Chlorpyrifos, Xypermethrin, Deltamethrin, Abamectin, Axetamiprid,
Emamectin Benzoat, Imidacloprid, Indoxacarb, Lambda-Xyhalothrin, Spinosad,
Thiodicarb, Gamma-Xyhalothrin, Spiromesifen, Pyridalyl, Flonicamid Flubendiamit,
Triflumuron,Rynaxypyr,Beta-Xyfluthrin,Spirotetramat, Clothianidin, Thiametoxam,
Thiacloprid, Dinetofuran, Flubendiamit, Xyazypyr, Spinosad, Spinotoram, gamma
Xyhalothrin, 4-[[(6-Ch10rpyridin—3-yl)metyl](2,2-diﬂuoretyl)amin0]furan-2(5H)-on,

Thiodicarb, Avermectin, Flonicamid, Pyridalyl, Spiromesifen, Sulfoxaflor; Chét diét ndm

cho bdng: Azoxystrobin, Bixafen, Boscalid, Carbendazim, Chlorothalonil, D(‘Sng,
Xyproconazol, Difenoconazol, Dimoxystrobin, Epoxiconazol, Fenamidon, Fluazinam,
Fluopyram, Fluoxastrobin, Fluxapyroxad, Iprodion, Isopyrazam, Isotianil, Mancozeb,
Maneb, Metominostrobin, Penthiopyrad, Picoxystrobin, Propineb, Prothioconazol,
Pyraclostrobin, Quintozen, | Tebuconazol, Tetraconazol, Thiophanat-metyl,

Trifloxystrobin; Chit diét cd cho dau nanh: Alachlor, Bentazon, Trifluralin,

Chlorimuron-Etyl, Cloransulam-Metyl, Fenoxaprop, Fomesafen, Fluazifop, Glyphosat,
Imazamox, Imazaquin, Imazethapyr, (S-)Metolachlor, Metribuzin, Pendimethalin,

Tepraloxydim, Glufosinat; Chat diét coén trung cho dau nanh: Lambda-xyhalothrin,

Metomyl, Imidacloprid, Clothianidin, Thiametoxam, Thiacloprid, Axetamiprid,
Dinetofuran, Flubendiamit, Rynaxypyr, Xyazypyr, Spinosad, Spinotoram, Emamectin-
Benzoat, Fipronil, Ethiprol, Deltamethrin, B-Xyfluthrin, gamma va lambda Xyhalothrin,
4-[[(6-Chlorpyridin-3-yl)metyl](2,2-diﬂu0rety1)amin0]furan-2(5H)-on, Spirotetramat,
Spinodiclofen, Triflumuron, Flonicamid, Thiodicarb, beta-Xyfluthrin; Chét diét ndm cho
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ddu nanh: Azoxystrobin, Bixafen, Boscalid, Carbendazim, Chlorothalonil, Béng,
Xyproconazol, Difenoconazol, Dimoxystrobin, Epoxiconazol, Fluazinam, Fluopyram,
Fluoxastrobin, Flutriafol, Fluxapyroxad, Isopyrazam, Iprodion, Isotianil, Mancozeb,
~ Maneb, Metconazol, Metominostrobin, Myclobutanil, Penthiopyrad, Picoxystrobin,
Propiconazol, Propineb, Prothioconazol, Pyraclostrobin, Tebuconazol, Tetraconazol,

Thiophanat-metyl, Trifloxystrobin; Chéat diét c6 cho cu cai dudng: Chloridazon,

Desmedipham, Ethofumesat, Phenmedipham, Trialat, Clopyralid, Fluazifop, Lenaxil,

Metamideron, Quinmerac, Xycloxydim, Triflusulfuron, Tepraloxydim, Quizalofop; Chét

diét con trang cho ci cai dudng: Imidacloprid, Clothianidin, Thiametoxam, Thiacloprid,
Axetamiprid, Dinetofuran, Deltamethrin, B-Xyfluthrin, gamma/lambda Xyhalothrin, 4-
[[(6-Chlorpyridin-3-yl)metyl](2,2-diﬂuoretyl)amino]furan-Z(SH)-on, Tefluthrin,
Rynaxypyr, Xyaxypyr, Fipronil, Carbofuran; Chét diét cd cho cai dau: Clopyralid,

Diclofop, Fluazifop, Glufosinat, Glyphosat, Metazachlor, Trifluralin Ethametsulfuron,

Guinmerac, Quizalofop, Clethodim, Tepraloxydim; Chat diét nfm cho cai diu:

Azoxystrobin, Bixafen, Boscalid, Carbendazim, Xyproconazol, Difenoconazol,
Dimoxystrobin, Epoxiconazol, Fluazinam, Fluopyram, Fluoxastrobin, Flusilazol,
Fluxapyroxad, Iprodion, Isopyrazam, Mepiquat-clorua, Metconazol, Metominostrobin,
Paclobutrazol, Penthiopyrad., Picoxystrobin, Prochloraz, Prothioconazol, Pyraclostrobin,

Tebuconazol, Thiophanat-metyl, Trifloxystrobin, Vinclozolin; Chét diét codn trung cho

cadi  diu: Carbofuran, Thiacloprid, Deltamethrin, Imidacloprid, Clothianidin,
Thiametoxam, Axetamiprid, Dinetofuran, B8-Xyfluthrin, gamma va lambda Xyhalothrin,
tau-Fluvaleriat, Ethiprol, Spinosad, Spinotoram, Flubendiamit, Rynaxypyr, Xyazypyr, 4-
[[(6-Chlorpyridin-3-yl)metyl](2,2-diﬂuoretyl)amino]furan-2(5H)-0n.

Cac vi du sau day dugc dua ra dé minh hoa va khong nham gi6i han.

Vi du thwe hién sang ché
Vi du 1. Biéu hién va hoat tinh ciia Axmi011

Gen Axmi011 (SEQ ID NO:1) dugc phén 14p tir ching Bacillus thuringiensis ma
thu dugc tir B suu tap nudi cdy ARS Collection ciia B¢ nong nghiép Hoa Ky, va dugce
md ta trong Cong b6 don Sang ché My 20080070829. Trinh ty axit amin AXMIOI1
(SEQ ID NO:3) ¢6 23% twong dong trinh tu v6i Mtx2.
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Axm011 chidu dai ddy dd, ciing nhu phién ban cét cut cia Axmi011 trong d6 trinh
tu nucleotit mi hoéa trinh ty tin hiéu gia dinh dugc loai va dugc thay thé bing ma dau tan
cung N ma hoéa methionin, dugc biéu hién va dugc thi hoat tinh sinh hoc. Trinh ty axit
amin cho protein Axmi0Ol1 cat cut dugc néu & SEQ ID NO:4. Gen 1a PCR dugc khuéch
dai bang cach st dung Herculase polymeraza voi cac doan mdi két hop doan ndi Notl
trén dau 5' va doan ndi Ascl & dau 3'. San phém PCR dugc khuéch dai ty hoai bang Ascl
va NotI va dugc thit vao vecto pMalC4X dé tao ra plasmit pAX7606. Dong té bao dugc
x4c nhan bing cach tao trinh tu va pAX7606 dugc bién dbi vao té bao kha nap BI21.
Cum t& bao don ctia mdi dong té bao dugc cdy trong mdi truong LB va dugc nudi 16n &
37°C dén pha log, va dugc cam sinh bang 1,0 mM IPTG & 16 °C trong 16 gio. Axmi(O11
tinh ché va Axmi011 cét cut dugc bd sung vao thit nghiém sinh hoc véi cac loai gy hai
con tring duge chon theo phuwong phép tiéu chuin. Coi coc ning va hon 75% ty 1€ chét

duoc chi ra d8i v6i Nilaparvata lugens (BPH) st dung ca Axmi011 va Axmi011 cit cut.

Vi du 2. Vecto hoa gen dé biéu hién & cay

Ving méi hoéa theo sang ché duoc ndi voi gen khéi dong thich hop va trinh tu két
thtic @& biéu hién & cay. Trinh tu nay la da biét trong linh vuc. Céc ky thuét dé tao ra va
x4c nhan cu tric gen khoi dong — gen — gen két thuc ciing 1a da biét trong linh vye.

Theo mot khia canh cia sang ché, trinh tu ADN nhén tao dugc thiét ké va duogc
tao ra. Céc trinh ty nhén tao nay dugc thay thé trinh tu nucleotit so vdi trinh tu cia bd
me, nhung ma hoa protein ma co ban tuong ddng véi trinh tu cia b6 me. Theo mdt s6
phuong 4n, trinh tw ADN nhén tao chira SEQ ID NO:2.

Theo khia canh khac cta sang ché, cac phién ban cai bién ciia gen nhén tao dugc
thiét k& sao cho peptit thu duoc nhim dén co quan té bao cua cdy, nhu luéi ndi bao hodc
khong bao. Cac trinh tir peptit duge biét 12 tao ra sy nhim dich cta protein dung hop dén
co quan té bao cua cdy 1a da biét trong linh vyc. Vi dy, ving d4u tin cung N cla gen axit
phosphataza tir White Lupin Lupinus albus (GENBANK® ID GI:14276838, Miller va
cong sw (2001) Plant Physiology 127: 594-606) 1a da biét trong linh vuc dé tao ra trong
ludi ndi bao sy nhim dich cua cac protein khéc loai. Néu protein dung hop tao thanh
ciing chita trinh tu luu gitt cla ludi ndi bao chira peptit dau tdn cung N-lysin-aspartic
axit-glutamic axit-leuxin (cu thé 13, md tip “KDEL”, SEQ ID NO:5) ¢ dau tan cung C,
protein dung hop s& duge nhim dén ludi noi bao. Néu protein dung hop thiéu trinh tu
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nhém dich ludi ndi bao & dau tan cung C, protein s& nhim dich dén ludi noi bao, nhung
cudi cing s& bi ¢6 1ap trong khong bao.

‘ Do d6, gen ma héa protein dung hop ma chira axit amin ba muoi mbt ddu tan cling
M cia gen axit phosphataza tir White Lupin Lupinus albus (GENBANK® ID
GI:14276838, Miller va céng su, 2001, ¢ trén) duge dung hop vao dau tan cing N cta
trinh tu axit amin theo sang ché, cling nhu trinh ty KDEL (SEQ ID NO:5) ¢ déu tan cung
C. Do d6, protein thu duoc dugc dy bao 1a duge nham dich lwéi ndi bao clia cdy khi biéu
hién & té bao cay.

Cat-xet biéu hién cua cdy dugc md ta & trén dugc két hop véi chét danh déu chon
loc cta cay thich hop dé giup trong viéc chon loc céac t& bao va mo bién ddi, va dugc thét
vao vecto bién dbi ciia cdy. Chung co thé bao gbdm vecto hai ky tir bién dbi trung gian boi
Agrobacterium hodc vecto plasmit don 8 bién ddi sol khi hodc bin gen.

Theo sang ché, cat-xet bidu hién gdbm gen nhan tao mad héa Axmi0ll (SEQ ID
NO:2) lién két hoat dong v6i ving gen khoi dong clia gen sucroza synthaza 1 cta Oryza
sativa (Wang va cong su (1992) Plant Molecular Biology, 19, 881-885) hodc ving gen
khoi dong ctia Cauliflower Mosaic Virus 35S transcript (Odell va cong su (1985) Nature
313, 810-812) va trinh tu dan cua gen chét diép luc a/b lién két protein clia Petunia
hybrid (Harpster va cong su (1988) Molecular and General Genetics 212, 182-190). Cac
cat-xet bidu hién con chira ving khong dich ma 3” cua gen nopalin synthaza tir T-ADN
cta pTiT37 (Depicker va cong sy (1982) Journal of Molecular and Applied Genetics 1,
561-573) lién két hoat dong vé6i dau 3° ciia trinh ty AxmiO11.

Vi du 4. Bién ddi gen & lta

Hat lta non, chira phdi ¢ giai doan phat trién dung, dugc thu tir cdy cho dugc
trdng duéi cac didu kién kiém soét t6t trong nha kinh. Sau khi khit trung hat, phoi non
duoc cit md va cam sinh trudce trong mdi trudng ran trong 3 ngdy. Sau khi cam sinh
truge, phdi duge ngdm vai phit trong huyén phtt Agrobacterium tao ra vecto mong
mubn. Sau d6 phdi dugc ddng nudi cAy trén moi trudng rin chira axetosyringon va duogc
u trong bong tdi trong 4 ngay. Mo ciy sau d6 duogc chuyén sang mdi truong chon lgc dau
tién chira phosphinotrixin lam chit chon loc. Sau gin 3 tuén, vay c6 vét sin phat trién
duoc cat thanh cdc manh nho hon va dugc chuyén vao mdi truong chon loc tuong tu.

Nubi cdy phu tiép theo dugc thuc hién khoang mdi 2 tudn. Trong mbi nudi ciy phu, calli
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phat trién hoat tinh dugc cét thanh cac manh nho hon va dugc 1 trén mdi trudng chon loc
tht hai. Sau vai tudn calli r rang khang phosphinotrixin dugc chuyén sang méi truong
t4i sinh chon loc. Cdy con tao ra dugc nudi ciy trén nira MS manh cho dai hét ¢3. Cudi

cung cdy duogc chuyén sang d4t va dugc nudi 16n tronng nha kinh.

Toan bd cac cong bd va don sang ché dugc d& cap trong ban mo ta 1a & mirc do
chuyén gia trong linh vuc ma sang ché @& cap. Toan bd cac cong b6 va don sang ché
dugc két hop vao day béng cach vién dn dén mac dd ndo do nhu 13 riéng ting cong b
hodc don sang ché dugc chira cu thé hodc riéng biét 1a dugc két hop bang cach vién dan.

Mic du sang ché néu trén dugc md ta kha cu thé bang cach minh hoa va cac vi du
dé hibu r5, nhung rd rang 1a cc thay @i va cai bién nht dinh c6 thé dugc thyc hién

trong pham vi cac diém yéu cau bao hd di keém.
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YEU CAUBAO HQ
1. Phuong phép kidm soat quén thé loai gy hai canh nira bao gdm viéc cho quén thé

nay tiép xuc véi lugng co hidu qua diét loai gy hai cua polypeptit bao gdm trinh ty axit
amin néu & SEQ ID NO: 4.
2. Phuong phap kidm soat quan thé riy gy hai bao gbm viéc cho quin thé nay tiép

xtic v6i lwong c6 hidu qua diét loai gy hai cia polypeptit bao gbm trinh ty axit amin néu

& SEQ ID NO: 4.

3. Phuong phéap theo diém 2, trong d6 rdy gy hai nay 1a rdy nau, va cdy la cdy lua.
4. Phuong phép bao vé cdy khoi loai gay hai canh nira, bao gom viéc biéu hién & cay

hodc t& bao ctia né trinh tu nucleotit lién két hoat dong vé6i gen khéi dong c6 kha nang
dinh huéng biéu hién cua trinh ty nucleotit & té bao cAy, trong d6 trinh tu nucleotit nay

dugc chon tir nhém bao gém:

a) trinh tu nucleotit néu & SEQ ID NO: 2; va

b) trinh tu nucleotit ma ma hoa polypeptit bao gbm trinh ty axit amin néu &
SEQ ID NO: 4.
5. Phuong phap lam ting san luong & céy bao gbm viéc trdng trén canh ddng cay

hodc hat ctia n6 da két hop 6n dinh vao bd gen cta nd chu trac ADN chira trinh tu
nucleotit lién két hoat dong vé6i gen khoi dong co kha nang dinh huéng biéu hién cua
trinh tu nucleotit & té bao cy, trong d6 trinh tw nucleotit nay dugc chon tir nhém bao
gbm:

a) trinh tu nucleotit néu & SEQ ID NO: 2; va

b) trinh tu nucleotit ma ma hoa polypeptit bao gbm trinh ty axit amin néu ¢
SEQ ID NO: 4;
trong d6 canh ddng bi phé hoai boi loai gy hai canh nira.
6. Phuong phép theo diém 5, trong d6 loai gy hai la rdy ndu gay hai, va trong do céy
la cay lua.
7. Phuong phéap theo céac diém 4-6, trong d6 cdy con chira mot hodc nhiéu trinh tyu

nucleotit ma héa mot hodc nhidu doc to diét con tring bo sung.
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8. Cay hoic té bio cdy chira trinh tu nucleotit néu & SEQ ID NO:2, trong d6 trinh tu
nucleotit ma héa polypeptit bao gbm trinh ty axit amin néu & SEQ ID NO. 4.

9. Cat-xet bidu hién chira trinh tu nucleotit néu & SEQ ID NO:2, trong do6 trinh ty
nucleotit ma hoa polypeptit bao gbm trinh ty axit amin néu ¢ SEQ ID NO. 4.

10.  Axit nucleic bao gdm trinh ty nucleotit néu & SEQ ID NO:2.
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DANH MUC TRINH TU

<110> Sampson, Kimberly

Lehtinen, Duane
van Vliet, Adri
van Rie, Jeroen
Portz, Daniela
<120> Phuong phdp kiém soat quan thé loai gay hai canh nua va qudn thé
rdy gay hai, phuong phép bdo vé cay khoi loai gay hai canh ntta va phuong

phap lam t&ng san lugng & cay

<130> APA13-6053

<160> 5

<170> PatentIn phién ban 3.5

<210> 1

<211> 957

<212> ADN

<213> Bacillus thuringiensis

<400> 1

atgaataaaa aacctatggt agcgttgata ttagccactt cgattggtat accttgtaca 60
tttacacctg gaagtgcatt agcagcagaa aatattcaga ctagtgttaa tgaaaatgta 120
aaagttggta ttacagatgt tcaatctgaa ttgaataaga taggagacta ttattatagt 180
aataacttag caaatacgac tataaaacct cctcatcatt gggattatac acttaaaaaa 240
aatcctgata aagttggaac aaatttggat tttagtatta ctggtactgc tagtaaacta 300
aattatgata gtgtaactcc tatatacatt gggcataatg aatttaataa tgattcagat 360
cagcctcaaa aatttacaac ttctaaattt actaaagctg taacagaggg aacaacaagt 420
accgtaacaa atggatttag attaggaaat ccaggtttaa acttatttac tattccatta 480
attttaagtg atggtatgaa aattaatgcg gaatttaact cttctacttc agaatctcaa 540
caaaaatcgg aaacaaaaac aatagaagca tcacctcaaa acatagaagt tccagcacat 600
aszaaaatata aagtagatgt tgtattggaa caaacaagct attgggcaga tgttacattt 660
acaggtgaag gaattaatct taatactact ataaatgcaa ctggaataca tactgggcat 720
atgggaatgc aggagtcaag aaaattttct tggaacaaaa ataccattga attatttaat 780
ggactaaaac aagagcaaaa aaataatata catgggatta aatttagtaa tgggaaaatg 840
aatgcaaacg gaacaggtaa agttgaaggt atttttggta gtaatctagt tgtaaaggta 900
aatgatgtta cagatccatt aaatcctatc ctagtaatga ctaaaagttt aaaataa 957
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<210> 2
<211> 876
<212> ADN
<213>

<220>
<223> gen

<400> 2

atggcggaga
cagagcgagc
atcaagccgc
aacctggact
atctacatcg
agcaagttca
ctgggcaacc
atcaatgcag
atcgaggcct
gtgctggagc
aacaccacca
aagttcagct
aacaacattc
gtggagggca

aaccccatcc

<210> 3
<211> 318
<212> PRT

<213>

<400> 3

Met Asn
1
Ile Pro

Gln Thr

35

Ser Glu
50

Bacillus

Lys

Cys

Ser

Leu

Trinh tu nhadn tao

36693

tdng hop ma hoéa AxmiOll

acatccagac
tgaacaagat
cgcaccactg
tctccatcac
gccacaacga
ccaaggccgt
ccggcctcaa
agttcaacag
cgccgcagaa
agaccagcta
tcaacgccac
ggaacaagaa
atggcatcaa
tcttcggcag
tggtgatgac

Lys
5
Thr
20
Val

Asn

Pro Met

Phe Thr

Asn Glu

Lys Ile

ctccgtcaat
cggagattat
ggactacacc
cggcaccgcce
gttcaacaat
cacagaaggc
cctcttcacc
cagcacctca
catcgaggtg
ctgggctgat
cggcatccac
caccattgag
gttcagcaac
caacctggtg

caagagcctc

thuringiensis

vVal Ala

Pro Gly

Asn Val

40
Gly Asp
55

Leu
Ser
25

Lys

Tyr

gaaaatgtta
tattattcaa
ctcaagaaga
agcaagctga
gattcagacc
accaccagca
atccccctea
gagagtcagc
ccggcgcaca
gtcaccttca
accggccaca
ctcttcaacg
ggcaagatga
gtgaaggtga
aagtga

Ile
10
Ala

Leu
Leu
vVal

Gly

Tyr Tyr

-42-

aggtgggcat
acaacctggc
acccggacaa
actatgacag
agccgcagaa
ccgtcaccaa
tcctcectctga
agaagagcga
agaagtacaa
ccggcgaggyg
tgggcatgca
gcctcaagca
acgccaatgg

atgatgtcac

Ala Thr

Ala Ala
30
Ile Thr
45
Ser Asn

60

Ser

Glu

Asp

Asn

cacagatgtg
caacaccacc
ggtgggcacc
cgtcaccccc
gttcaccacc
tggcttccgg
tggcatgaag
gacaaagacc
ggtggatgtg
catcaacctg
agaatcaagg
ggagcagaag
caccggcaag

agatcccctce

Ile
15

Gly
Asn Ile
Val Gln

Leu Ala

60
120
180
240
300
360
420
480
540
600
660
720
780
840
876



Asn

65

Asn

Ala

Asn

Lys

Gly

145

Ile

Ser

Gln

Leu

Ile

225

Met

Glu

Ile

Glu

Asp
305

Thr

Pro

Ser

Glu

Phe

130

Phe

Leu

Glu

Asn

Glu

210

Asn

Gly

Leu

Lys

Gly

290

Pro

<210>
<211>
<212>
<213>

<220>
<223>

Thr

Asp

Lys

Phe

115

Thr

Arg

Ser

Ser

Ile

195

Gln

Leu

Met

Phe

Phe

275

Ile

Leu

4

291
PRT

Trinh ty nhan tao

Ile

Lys

Leu

100

Asn

Lys

Leu

Asp

Gln

180

Glu

Thr

Asn

Gln

Asn

260

Ser

Phe

Asn

Lys

Val

85

Asn

Asn

Ala

Gly

Gly

165

Gln

val

Ser

Thr

Glu

245

Gly

Asn

Gly

Pro

Pro

70

Gly

Tyr

Asp

val

Asn

150

Met

Lys

Pro

Tyr

Thr

230

Ser

Leu

Gly

Ser

Ile
310

Pro

Thr

Asp

Ser

Thr

135

Pro

Lys

Ser

Ala

Trp

215

Ile

Arg

Lys

Lys

Asn

295

Leu

His

Asn

Ser

Asp

120

Glu

Gly

Ile

Glu

His

200

Ala

Asn

Lys

Gln

Met

280

Leu

val

36693

His

Leu

Val

105

Gln

Gly

Leu

Asn

Thr

185

Lys

Asp

Ala

Phe

Glu

265

Asn

val

Met

Trp

Asp

90

Thr

Pro

Thr

Asn

Ala

170

Lys

Lys

Val

Thr

Ser

250

Gln

Ala

val

Thr

phién ban cit cut cta Axmilll
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Asp

75

Phe

Pro

Gln

Thr

Leu

155

Glu

Thr

Tyr

Thr

Gly

235

Trp

Lys

Asn

Lys

Lys
315

Tyr

Ser

Ile

Lys

Ser

140

Phe

Phe

Ile

Lys

Phe

220

Ile

Asn

Asn

Gly

Val

300

Ser

Thr

Ile

Tyr

Phe

125

Thr

Thr

Asn

Glu

Val

205

Thr

His

Lys

Asn

Thr

285

Asn

Leu

Leu

Thr

Ile

110

Thr

Val

Ile

Ser

Ala

190

Asp

Gly

Thr

Asn

Ile

270

Gly

Asp

Lys

Lys

Gly

95

Gly

Thr

Thr

Pro

Ser

175

Ser

val

Glu

Gly

Thr

255

His

Lys

val

Lys

80

Thr

His

Ser

Asn

Leu

160

Thr

Pro

Val

Gly

His

240

Ile

Gly

val

Thr



<400>

Met Ala Glu

1
Ile

Ser

Tyr

Ser

65

Ile

Lys

Ser

Phe

Phe

145

Ile

Lys

Phe

Asn
225
Asn
Gly

vVal

Ser

Thr

Asn

Thr

50

Ile

Tyr

Phe

Thr

Thr

130

Asn

Glu

val

Thr

His

210

Lys

Asn

Thr

Asn

Leu

290

Asp

Asn

35

Leu

Thr

Ile

Thr

Val

115

Ile

Ser

Ala

Asp

Gly

195

Thr

Asn

Ile

Gly

Asp

275
Lys

Asn

val

20

Leu

Lys

Gly

Gly

Thr

100

Thr

Pro

Ser

Ser

vVal

180

Glu

Gly

Thr

His

Lys

260
val

Ile

Gln

Ala

Lys

Thr

His

85

Ser

Asn

Leu

Thr

Pro

165

val

Gly

His

Ile

Gly

245

val

Thr

Gln

Ser

Asn

Asn

Ala

70

Asn

Lys

Gly

Ile

Ser

150

Gln

Leu

Ile

Met

Glu

230

Ile

Glu

Asp

Thr

Glu

Thr

Pro

55

Ser

Glu

Phe

Phe

Leu

135

Glu

Asn

Glu

Asn

Gly

215

Leu

Lys

Gly

Pro

Ser

Leu

Thr

40

Asp

Lys

Phe

Thr

Arg

120

Ser

Ser

Ile

Gln

Leu

200

Met

Phe

Phe

Ile

Leu

280

36693

Val

Asn

25

Ile

Lys

Leu

Asn

Lys

105

Leu

Asp

Gln

Glu

Thr
185

Asn.

Gln

Asn

Ser

Phe

265

Asn

Asn

10

Lys

Lys

val

Asn

Asn

90

Ala

Gly

Gly

Gln

vVal

170

Ser

Thr

Glu

Gly

Asn

250

Gly

Pro

Glu

Ile

Pro

Gly

Tyr

75

Asp

val

Asn

Met

Lys

155

Pro

Tyr

Thr

Ser

Leu

235

Gly

Ser

Ile

Asn

Gly

Pro

Thr

60

Asp

Ser

Thr

Pro

Lys

140

Ser

Ala

Trp

Ile

Arg

220

Lys

Lys

Asn

Leu

val

Asp

His

45

Asn

Ser

Asp

Glu

Gly

125

Ile

Glu

His

Ala

Asn

205

Lys

Gln

Met

Leu

val
285

Lys

Tyr

30

His

Leu

Val

Gln

Gly

110

Leu

Asn

Thr

Lys

Asp

190

Ala

Phe

Glu

Asn

Val

270

Met

vVal

15

Tyr

Trp

Asp

Thr

Pro

95

Thr

Asn

Ala

Lys

Lys

175

vVal

Thr

Ser

Gln

Ala

255

val

Thr

Gly

Tyr

Asp

Phe

Pro

80

Gln

Thr

Leu

Glu

Thr

160

Tyr

Thr

Gly

Trp

Lys

240

Asn

Lys

Lys
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<210> 5
<211> 4
<212> PRT

<213> trinh tu nhan tao

<220>

<223> peptit nhim dén ludi ndéi bao
<400> 5

Lys Asp Glu Leu
1
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