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Linh vuc k§ thuit dwoc dé cap

Sang ché thudc linh vuc ky thudt gen thuc vat, cu thé 1a d& cap dén
protein IPA1 lién quan dén céu tric thuc vat, gen ma héa né va phuong phéap
lai tao cdy chuyén gen bang céach st dung né.
Tinh trang ky thuit ciia sang ché

Céu tric thuc vat cla cdy lia bao gdm cac tinh trang nhu sb lugng chdi
gbe, goc chdi gbe, kidu bong va chiéu cao cdy. Céu tric thuc vat tot 1a yéu td
then chdt gitp tdng ning suat lua. Pa sb cac cy trong dung trong san xuét hién
nay 13 cac giéng lta lan chta gen ntta [un SD1. C4c gidng lua lun ¢6 nhidu wu
diém so v6i cac gibng lGa than cao truyén théng, do d6 “cudc cach mang xanh”
dau tién da duge thiét 1ap va ning suét laa da tdng 1én nhiéu. Tuy nhién, viéc
tang ning sudt hon nita bi han ché boi cic nhuoc diém vén c6 cia cac gidng
lta lin, bao gbm sb luong chdi gbe khong sinh san nhiéu hon, bong nho hon va
chi sb dién tich 14 16n hon, hién tuong che bong 14 nghiém trong va mtrc do
quang hop trén tan 14 gidm va cac nhuoc diém khac. D& khic phuc cac nhugc
diém vé ning suét han ché cia hiu hét cac cdy trong hién nay cling nhu dap
Uing nhu ciu lvong thyc cla con ngudi, cac nha lai tao thudce Vién Nghién ctru
Lua gao Quéc té (International Rice Research Institute) da dua ra khai niém
kiéu hinh méi cua cdy lta va cdc dic didm chinh ctia kiéu hinh méi nay 1 sb
lwong chdi gbe it hon, khéng c6 chdi gbe khong sinh san, bong 1én hon, sb
Iugng hat trén mot bong nhiéu hon, than cing va map va c6 kha ning chéng
do.

S6 lugng chdi gbc clia cdy lua 1a tinh trang néng hoc quan trong trong
san xuit lua gao. Sb luong chdi gbe sinh san trén mot don vi dién tich quyét

dinh sb lugng bong, ma dén lugt minh né 14 mdt trong ba yéu t6 quan trong dé
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quyét dinh ning suét lta cho mdi don vi dién tich. Do vay, viéc kiém soét hop
Iy qua trinh dé chdi cta cay lba va vide gidm dén muc i thiéu sb lwong choi
gbc khong sinh san 1a cuc ky quan trong trong san xuét lda.

S6 luong hat trén mot bong Ita 1a mét yéu t& quan trong khac dé xéc
dinh ning suat la. Pic diém dién hinh cta hiu hét cac gidng cho ning suét
cao hién dugc sit dung trong san xuét 13 su gia ting dang ké s luong hat trén
mot bong. Sy gia tang s6 lugng hat trén mot bong cht yéu 14 do nhiéu nhanh
cudng cdp mot va nhanh cubng cip hai trén mot bong va cic hat phat trién day
hon. Viéc gia tang sd luong hat trén mot bong 14 rat quan trong trong lai tao cac
giéng cho ning suét cao. Khéi lugng ctia 1000 hat Ita 1a yéu t& quan trong thir
ba dbi véi ning suét la, 1a ddu hiéu phén anh truc tiép vé& muc do tich luy chét
kho t6t hay toi va mirc do chéc cta hat gao va lién quan mat thiét dén kich
thudc cua hat lua.

Kha ning chéng d6 ludn 12 mot khia canh ma céc nha lai tao lda cho 13
cuc ky quan trong. N6 déng mot vai trd rit quan trong trong viée 1am én dinh
ning suét la va 1a yéu té han ché dé gia tang tiép theo ning suét lta, mic du
n6 khéng truc tiép lam ting ning suit laa. Cac gidng Ita lin c6 kha ning
chéng d tang do chiéu cao ciy giam va vi vdy dam bao viéc san xut lta gao
6n dinh va khién cho ning suét lta c6 thé ting, so v&i cdc gidng lua than cao
truyén thdng. Vi viy, viéc gia ting kha ning chdng db hon niva cta cay lua la
yéu t6 quyét dinh dé gia ting hon nita ning suét laa. Lién quan dén van dé nay,
muc dich ctia cdc nha lai tao ludn ludn 1a ning cao tinh trang cta than va dé lai
tao dugc gidng c6 than map va ctmg hon va kha ning chéng d6 cua ching la
cao hon.

Céc dic tinh co ban ctia kiéu hinh cdy lta méi duge dé xudt boéi Vién

Nghién ctru laa gao qudc té 1a sé luong chdi gbe it hon, than map hon va bong
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16n hon. Cac nghién ctru m6 phong da goi ¥ ring ning suét cla gidng theo kiéu
hinh méi tang khoang 25% so véi cac gidng hién c6 vao mua kho & vung nhiét
ddi. Piu quan trong 1a giéi thich co s& di truyén va co ché phan tr cia viéc tao
choi gbe, su phét trién cua than va bong nhim c6 dugce gidng lta co ning suét
cao hon. Hién nay, chua c6 thong bao vé céac gen c6 thé thay ddi mot cach co
hé théng kiéu hinh cta cdy lGa néi chung dé tao ra cac dic tinh kidu hinh mai,
inéc du nhiéu gen lién quan dén ning sut lua d& duoc tach dong.

Bin chit k¥ thuit ciia sang ché

Muc dich ctia sang ché 1a nhim thu duoc protein lién quan dén cdu trac
thuc vat va gen mé hoa né.

Protein lién quan dén cAu trac thuc vat theo sang ché ¢6 tén la IPA1, thu
dugc tr cdy la (Oryza sativa L.), 1a protein dugc thé hién trong phan 1) hodc
2) duéi day:

1) protein chira trinh ty axit amin nhu SEQ ID NO: 1 néu trong phan
danh muc trinh tu; va

2) protein lién quan dén cdu tric thuc vat thu duoc tir trinh tu axit amin
nhu SEQ ID NO: 1 néu trong phin danh muc trinh tu bing céch thay thé
va/hoac lam khuyét doan va/hoic bd sung mot hoic nhiéu géc axit amin.

Dé tao diéu kién thudn loi cho viéc tinh ché IPA1 néu trong phén 1), dau
tdn cling amino hodc dau tin cung carboxyl clia protein bao gbm trinh tu axit
amin nhu SEQ ID NO: 1 néu trong phan danh muc trinh tu c6 thé duge bd sung
cac nhan nhu duoc liét ké trong Béang 1.

Bang 1. Trinh ty cua dudi

Duoi S6 gbc Trinh tu
Poly-Arg 5dén6 (thuongla5) | RRRRR

(SEQ ID NO: 8) (SEQ ID NO: 8)
Poly-His 2 dén 10 (thuong 1a 6) | HHHHHH
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(SEQ ID NO: 10) (SEQIDNO: 11)
FLAG 8 DYKDDDDK
(SEQID NO: 12)
Strep-tag II 8 WSHPQFEK
' (SEQ ID NO: 13)
c-myc 10 EQKLISEEDL
(SEQID NO: 14)

IPA1 nhu néu trong muc 2) néu trén c6 thé dugc téng hop theo cach nhan
tao; hodc thu dugc theo cach khac béng cach biéu hién gen ma hda né trong vi
sinh vat. Gen ma hoa [PA1 nhu néu trong muc 2) néu trén ¢ thé thu duoc nho
viéc 1am mét hodc bd sung cac codon cho mot hodc nhiéu géc axit amin trong
trinh tw ADN tir 124 cip bazo dén 1377 cip bazo & dau tan cing 5° cia SEQ
ID NO: 2 trong ph?m danh muc trinh ty vi/hodc nho mot hodc nhidu dot bién
sai nghia ctia ciip bazo va/hodc nhd viée bd sung cac dudi nhu néu trong Bang
1 vao diu tin cung 5” va/hodc dau tan cung 3’ cua nd.

Gen ma hda protein li€n quan dén cAu tric thuc vat nhu néu trén (dugc dat
tén 14 gen IPA1) ciing thudc pham vi ctia sang ché.

Gen mi héa protein lién quan dén cdu tric thuc vat nhu néu trén cu thé 1a
mdt trong sb cic gen dugc md ta trong cac muc tir 1) dén 5) sau:

1) trinh ty ma héa né nhu dugce liét ké cod chiéu dai tir 124 cdp bazo dén
1377 cdp bazo & du tin cing 5’ ctia SEQ ID NO: 2 trong phan danh muc trinh
tu;

2) trinh tu nucleotit ciia n6 [a SEQ ID NO: 2 trong ph?m danh muc trinh tu;

3) trinh tu nucleotit cia ADN di truyén nhu duoc liét ké c6 chiéu dai tir 1
cip bazo dén 7229 cip bazo & diu tan cing 5’ ciia SEQ ID NO: 3 trong phin
danh muc trinh tu;

4) gen ma dugc lai véi gen & ph?m 1), 2) hodc 3) trong cac diéu kién
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nghiém ngdt va ma hoa protein da néu; va

5) gen ddng nhét véi gen trong cac muyc 1), 2) hodc 3) véi mic do hon 90%
va ma hoda protein nay.

SEQ ID NO:2 trong ph?m danh muc trinh tu chira 1624 bazo; khung doc
mé (open reading frame - ORF) ctia né 14 tir bazo 124 dén bazo 1377 & diu tan
cung 5’ va n6é mi hoéa protein IPA1 c6 trinh ty axit amin 1a SEQ ID NO: 1 trong
phén danh muc trinh tu.
| Cac diéu kién nghiém ngit néu trén cé thé st dung 0,1xSSPE (hoac
0,1xSSC) va dung dich SDS 0,1%, lai & 65°C va rira mang trong dung dich thir
nghiém lai héa ADN hodc ARN.

Céc doan mdi dé khuéch dai gen IPA1 véi chidu dai ddy du hodc phin bét
ky ctia né ciing thudc pham vi clia sang ché.

Catxet biéu hién, vat truyén tai to hop, dong té bao chuyén gen va vi khuin
tai td hop chira gen mi hoa protein lién quan dén kiéu hinh néu trén ciing thudc
pham vi ctia sang ché.

Vit truyén biéu hién tai t hop chtra gen IPA1 ¢6 thé dugc xdy dung bing
cach st dung cac vét truyén biéu hién thuc vat hién c6. Vat truyén biéu hién
thuc vat néu trén bao gém vat truyén Agrobacterium nhi thé va vat truyén dung
dé ban pha thuc VAt va cic vit truyén twong tw, nhu pCAMBIA3301,
pCAMBIA 1300, pB11121, pBinl19, pCAMBIA2301, pCAMBIA1301-UbiN
hodc cac vat truyén khac thu duogec tir vat truyén biéu hién thuc vat.

Gen khoi ddu tang cudng, gen khoi ddu co dinh, gen khéi ddu dic hiéu mo
hodc gen khoi diu cam ung bit ky, nhu gen khdi dau virut kham sup lo
(cauliflower mosaic virus - CAMV) 35S va gen khéi dau ubiquitin (pUbi) va
cac gen khéi dau tuong tu, & dang mgt minh hodc két hop véi cac gen khoi dau

thue vat khac, c6 thé duge thém vao nucleotit khoi dau phién ma khi st dung
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gen IPA1 dé xay dung vat truyén biéu hién tai t& hop. Ngoai ra, cling ¢6 thé su
dung mt viing ting cudng, bao gdm ving ting cudng dich ma hodc vung tang
cudng phién ma khi st dung gen theo sdng ché dé xay dung vt truyén biéu
hién thuc vat, cic viing ting cudng nay 1 ma khéi diu ATG hodc ma khéi dau
trong ving lién k&, nhung chiing phai gidng v6i khung doc cua trinh tw ma hoa
dé dam bao dich ma dung toan bo trinh ty. Géc cua tin hiéu diéu khién dich ma
néu trén va mi khéi dau c6 sd luong 16n; chung c6 thé 1 ty nhién hoic téng
hop. Ving khéi dau dich ma ¢6 thé thu duoc tir ving khoi dau phién ma hodc
gen cAu tric.

Dé tao didu kién thuan loi cho viéc x4c dinh va sang loc té bao thuc vat
hodc thuc vat chuyén gen, vat truyén biéu hién thuc vat dugc st dung c6 thé
dugc céi bién nhu bd sung céc enzym tao ra su doi mau trong qua trinh biéu
hién thuc vat hodic cic gen khién cho cac hop chit phat sang (gen GUS, gen
GFP va gen luciferaza va v.v.), gen khang thudc khang sinh (khang
gentamyxin, khdng kanamyxin, v.v.) hodac gen khéng» cac tac nhan hoéa hoc (nhu
gen diing cho tic nhan chdng bénh gi sit) va cic gen twong tu.

Cu thé 13, vat truyén bidu hién tai td hop néu trén c6 thé 1a vat truyén biéu
hién tai t hop duoc tao ra bing cach cai xen gen ma hoa protein lién quan dén
kiéu hinh nhu néu trén vao vi tri da tach dong cua vat truyén biéu hién thuc vat
pCAMBIA1300.

- Mot muc dich khéac cua séng ché 1a @& xuit phuong phap lai tao thuc vat
chuyén gen.

Phuong phap lai tao thuc vat chuyén gen theo sang ché bao gdm budc dua
gen IPA1 ma hoéa protein lién quan dén kiéu hinh nhu néu trén hoic ADN hé
gen vao thuc vat dé tao ra thuc vt chuyén gen; thuc vat chuyén gen néu trén co

sO luong choi gbc it hon, thdn cing va map hon, sO lugng bong va nhanh
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cuéng nhiéu hon va sb luong hat trén mot bong nhiéu hon so véi thue vat dich
néu trén.

Gen IPA1 mi hoa protein néu trén lién quan dén kiéu hinh nhu néu trén
duogc dua vao thuc vat dich nho vat truyén biéu hién tai tb hop nhu néu trén.

Vit truyén biéu hién thuc vit mang gen IPA1 ma hoa protein lién quan dén
kiéu hinh theo sang ché c6 thé duoc bién nap vao té bao hodc mo thuc vat theo
cac phuong phép sinh hoc thdng thudng nhu Ti plasmit, Ri plasmit, vt truyén
virut thuc vat, bién nap truc tiép ADN, tiém luogng rAt nho, su tai nap béng
dién, phuong phép qua trung gian Agrobacterium va v.v.. Thuc vat chu da duoc
bién nap (thuc vat dich) 1a thuc vat hai 14 mam hoic thuc vat mot 14 mam, t6t
hon 12 cay Ita, t6t hon nita 1a gidng lua Nipponbare.

Mot muc dich khac clia sang ché 1a dé xuét phuong phap lai tao thuc vat
chuyén gen. Phuong phap nay bao gdm budc dua vat truyén can thi€p vao thuc
vat dich dé thu duogc thuc vat chuyén gen; thuc vat chuyén gen néu trén co sb
luong éh@)i gdc nhidu hon nhiéu, than giy hon, sé lugng nhanh cudng cAp mot
it hon va sb lugng hat trén mdt bong it hon so vai thuc vat dich néu trén; vat
truyén can thiép nay 14 vat truyén tai td hop thu duoc biang cach cai xen tuin tu
trinh trr nucleotit duoc liét k& nhu SEQ ID NO: 4 néu trong phan danh muc
trinh tu va trinh tw nucleotit dugc liét ké nhu SEQ ID NO: 5 néu trong phan
danh muc trinh ty vao vi tri gitta BamHI va Kpnl va vi tri gitta vi tri Spel va vi
tri Sacl trong vat truyén pTCK303. Thuc vat dich 1a thuc vat hai 14 mam hodc
thuc vat mot 1a mém, t6t hon 1a cay lua, t6t hon nita 12 Ri 22.

SEQ ID NO: 4 1a m6t manh c6 chiéu dai tir 1014 cip bazo dén 1623 cip
bazo ciia SEQ ID NO: 2 va SEQ ID NO: 5 14 trinh tu bd trg nguoc chiéu cua
SEQ ID NO: 4. P khing dinh duoc ring khong c6 trinh tu tuong ddng nao

khac véi SEQ ID NO: 4 va 5 trong hé gen cdy lua khi phan tich so sanh toan bo
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bd gen.

Gen IPA1 da tinh trang c6 thé diéu khién s luong chdi gbc va su phat trién
cua than va bong dugc phan 13p bang cach ap dung phuong phép tach dong dua
trén ban dd gen, va chirc ning clia gen ndy dugc khing dinh thong qua thu
nghiém bd trg chic nang.

Thtr nghiém nay da ching minh dugc ring sb lugng chdi gbe cua cay lua
gidm, thén tr6 nén mip va cimg, sb lugng bong va nhanh cudng tdng 1én va sd
luong hat trén mot bong ting sau khi gen theo sang ché dugc bidu hién qua
mirc & cdy laa; chidu cao cdy giam, sb luong chdi gbe tdng, than tr6 nén gy va
sd luong bong va nhanh cubng gidm sau khi gen theo sédng ché méat chuc nang
hodc hoat tinh ctia gen nay bi giam, diéu do goi ¥ ring gen nay cé thé didu
khién cu trac thuc vat cla cdy lua. Do vy, gen IPA1 tao ra cOng cu manh dé
lai tao mot gidng lta véi kidu hinh méi bang cach ap dung phuong phép lai tao
c6 su trg gitip cua gen ddnh ddu phén tt va biang cach ap dung k¥ thuat di
trﬁyén, nhd d6 tiép tuc tdng ning suit lua, va gen ndy c6 y nghia quan trong vé
mit Iy thuyét va c6 tiém nang ung dung 16n.

M0 ta viin tit cic hinh vé

Hinh 1 thé hi¢n kiéu hinh ctia cdy lta, bao gdm Shaoniejing (SN) véi
s6 lugng chdi gbc it va gidng lta Indica thong thuong TN1.

Hinh 2 13 so dd thé hién viéc tach dong dua trén ban do gen cta gen
IPAT. Hinh 2a va 2b 1a c4c hinh v& thé hién phuong phap phén tich QTL va
dinh vi bing céch sit dung BC,F,. Hinh 2¢ thé hién ban db dinh vi chinh X4c;
s6 nim bén duéi nhan biéu thi c4 thé tai tb hop; Hinh 2d thé hién gen du dodn
khoang 78kb, va miii tén thé hién gen dw doan; Hinh 2¢ 1a so dd thé hién chu
tric clia gen IP41 theo sang ché, hop rong mau tring thé hién vung chua dich

ma ¢ dau tdn cing 5’ va 3°, hop mau den thé hién mdt exon, dudng nam ngang
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thé hién mot intron va ddu hoa thi mau dé thé hién vi tri dich miARN156. Su
thay ddi bazo phia trén hop thé hién dot bién bazo trong vét lidu Shaoniejin. S&
& trong ngodc don thé hién vi tri dot bién bazo.

Hinh 3 thé hién biéu dd trinh tu ciia cADN (SEQ ID NO: 2) va protein
(SEQ ID NO: 1) ctia gen IPA1, nucleotit mau xanh da trdi thé hién ving chua
ma héa 5’ va 3°, trinh tu protein dugc gach chan la mién cu trac SBP, diu hoa
thi mau d6 thé hién vi tr dich miARN156 va chit cai mau do thé hién dot bién
nucleotit & vat liéu Shaoniejing va su thay ddi axit amin do dot bién.

Hinh 4 thé hién ban dd vét truyén gIPA1 va phan tich théng ké v& kiéu hinh
va tinh trang néng hoc clia cdy lta chuyén gen trong thir nghiém bd trg chirc
nang. Hinh 4a thé hién ban dd vét truyén gIPA1; Hinh 4b thé hién kiéu hinh cua
cdy Iua chuyén gen gIPA1; Hinh 4c thé hién muc d6 bidu hién cua IPA1 dugc
xac dinh béi phuong phap RT-PCR; Hinh 4d thé hién so sanh vé& mit théng ké
clia c4c tinh trang néng hoc lién quan dén vat liéu chuyén gen gIPA1 nho thu
nghiém T, d4u hoa thi don thé hién tinh trang quan trong va du hoa thi kép thé
hién tinh trang rit quan trong; Nipponbare 13 mau d6i ching kiéu dai va gIPA1
1a thuc vat chuyén gen trén Hinh 4b, 4c va 4d.

Hinh 5 thé hién so sanh kiéu hinh va cic tinh trang ndng hoc cta cdy lia
chuyén gen thu dugc bang cach can thiép bing ARN, Hinh 5a thé hién kiéu
hinh ctia ciy laa chuyén gen thu duoc bing cach can thiép bang ARN; Hinh 5b
thé hién muc d6 biéu hién ctia IPA1 trén thuc vat chuyén gen xac dinh dugc boi
phuong phap RT-PCR; Hinh 5c¢ thé hién so sanh céc tinh trang néng hoc lién
quaﬁ dén cay lua chuyén gen thu duoc bing cach can thiép bing ARN nho thir
nghiém T-test va d4u hoa thi kép thé hién tinh trang rat quan trong; Ri 22 thé
hién mau dbi chimg khong chuyén gen va IPA1-ARNi thé hién thuc vit chuyén

gen trén cac Hinh 5a, 5b va 5c.
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M5 ta chi tiét sang ché
Cac phuong 4n néu duéi day duge dua ra nhéﬁn minh hoa rd hon séng
ché, tuy nhién sdng ché khong giéi han & cdc phuong an nay.
Céc phuong phép néu trong céc vi du dudi day déu 1a cac phuong phép
thong thudng, trir khi cé quyvdinh khéc.

Céy lua trong céc vi du néu duéi day thu dugc nhd phuong phap trong
laa sau: (1) cAy 10a trén canh ddng: hat ltia dwoc ngdm trong nude trong 2 ngay,
tiép theo dwoc chuyén vio budng nudi cdy & 37°C @ thic déy su nay mam cla
hat Itia trong 3 ngdy, sau d6 hat lda ¢6 mam mau tring d&qc gieo vao rﬁét lubng
@8 tao ra ma va ma duge cy trén canh ddng khi 6 4 14.

Vi du thuc hién sang ché
Vidu 1. Phdt hién gen

Hat gidng Shaoniejing v6i sb lIugng chdi gbe it hon, than climg va bong
16n va giéng lta Indica thong thuong TN1 (Oryza sativa L.) duoc trong theo
phuong phép canh téc trén déng rudng nhu néu trén va hinh thai hoc cia cay
Ita trudng thanh duge thé hién trén Hinh 1. ADN dugc phan lép tir 14.

| Phan 1dp ADN hé gen cua cay lua:

ADN hé gen duogc phan 14p bang cich 4p dung phuong phap CTAB da
duge lam thich tng (Mou Z, He Y, Dai Y, et al. Deficiency in fatty acid
synthase leads to premature cell death and dramatic alterations in plant
morphology. The Plant Cell. 2000, 12, 405-418.) tir 1a Ita. 100mg 14 lua dugc
gom lai va 1am lanh trong nito 1éng va duge xay thanh bot trong mot cbi nhd co
duong kinh 5cm, dugce chuyén vao 6ng ly tdm dung tich 1,5ml dé phan lap
ADN va ADN thu duge dirge hoa tan vo 100p MQ 0.

Viée tach dong dua trén ban dd gen dugc thuc hién theo cac budc sau:

1. Lap ban db so bo cuagen IPA1
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Pé phan 18p gen IPA1, quén thé 1ap ban dd trude tién dugc xay dung
bang céch st dung Shaoniejing va TN1. Tiép theo, viéc phén tich QTL va lap
ban dd dugc thuc hién béng céch st dung cé thé BC,F, cua quén thé phan tach
nay. Két qua l4p ban dd cho thdy IPA1 duoc sap xép chu yéu gifra hai gen danh
dau RM149 va RM1345 trén nhidm sc thé 8 va khoang cach di truyén lin luot
la 2,1cm va 1,8cm (Hinh 2a va hinh 2b).

2. Lap ban dd chinh x4c cta gen IPA1

Pé thu hep hon nita ving x4c dinh thudc gen dich, 5500 c4 thé thuc vat
c6 kiéu hinh gin v6i TN1 dugc chon tir qudn thé phan tach BC,F, dé tién hanh
1ap ban db chinh xA4c. Ddng thoi, nghién ctru vi tri phén biét trong ving 14p ban
dd nho trinh ty cta hé gen gitra cdy lta Indica va cay lta Japonica bang cach st
dung 93-11 va Nipponbare dugc cong bb dé khai thac cac gen dénh ddu STS va
SSR mé&i. Mot ca thé thuc vat c6 gen duge trao ddi véi gen dich duogc sang loc
trude tién bang cach sir dung cac gen danh ddu RM149 va RM1345 va sau d6
cac ca thé thuc vat d3 duoc trao dbi gen ndy dugc sang loc béng cach sur dung
mdt gen danh d4u phan tr méi dé phat hién ra ring céc gen danh d4u phén tu
M3 va M6 duoc lién két chit ché véi gen dich khi tién hanh lap ban do chinh
xéc. Cac thé tii td hop 5 va 3 lan luot duoge xdc dinh. Cubi cung, locut IPA1
dugc 1ap ban dd chinh xac trong doan khoang 78kb nim giita gen danh diu M4
va M5 (Hinh 2c¢ va hinh 2d).

3. Xéac dinh va phan tich trinh ty clia cac gen dugce xem xét

Viéc du doan gen dugce xem xét duge thuc hién trén doan 78kb va tién
hanh so sanh trinh ty gitta cac vét liéu TN1 va Shaoniejing. Két qua chi ra rang
mdt dot bién diém tir C thanh A xdy ra & exon thr ba cia gen OsSPL14
(LOC_0s08239890) trong vat liéu Shaoniejing. Tuy nhién, khong c6 dot bién

nao trong vung tuong tu cta vét liéu Nipponbare va Zhonghuall va cac vat
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lidu tuong twr. Bing cach phan tich sdu hon, cac tac gia sang ché da phat hién ra
ring vi tri dot bién dugce dinh vi & vi tri dich cia miARN156 va vi vay né c6
thé anh hudéng dén sw diéu hoa ctia miARN156 trén OsSPL14 (Hinh 2e). Trén
co s¢ thong tin néu trén, gen nay duoc xac dinh la gen dugc xem xét. Trong co
s¢ dit liéu KOME ¢6 mot trinh ty cADN véi chidu dai ddy du tuong tng cua
gen dugc xem xét nay 1a AK107191. Viéc phan tich trinh tu protein da chi ra
rang gen dugc xem xét nay chtra mot mién SBP bao toan (protein gin két gen
khéi ddu SQUAMOSA) (Hinh 3).
Vi du 2. Thu nhdn va kiém tra thuc vat chuyén gen
1. Thu nhan thuc vét chuyén gen

(1) Xay dung vt truyén biéu hién tai t6 hop

(a) Tach dong gen

Mot manh ADN chtra gen IPA1 (Viéc phén tich trinh tw da chi ra ring
trinh tu hucleotit cia manh da dugc chuén bi nay la SEQ ID NO: 3 néu trong
phin danh muc trinh tw) duoc khuéch dai tr ADN hé gen cua Nipponbare
(Cong ching c6 thé co duogc tai lidu nay tir Vién Di truyén va sinh hoc phat
trién, Vién Khoa hoc Trung Quéc (Institute of Genetics and Developmental
Biology, Chinese Academy of Science) va tai liéu nay dugc néu trong tu liéu
phi séng ché: Lin H, Wang R, Qian Q, et al. DWARF27, an iron-containing
protein required for the biosynthesis of strigolactones, regulated rice tillers bud
outgrowth. Plant Cell 2009, 21, 1512-1525). Méanh gen chuén bi nay duoc phan
cit béi Kpn I va Xba 1 dé thu duoc manh ADN hé gen cubi cing chtra IPA1 véi
chidu dai ddy du (trinh tu nucleotit dugc liét ké 1a 1 cip bazo dén 7229 cip
bazo tinh tir d4u tan cing 5° ctia SEQ ID NO: 3 néu trong phan danh muc trinh
tu).

Trong ADN hé gen dugc liét ké 1a tr 1 cé@p bazo dén 7229 cap bazo cua
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SEQ ID NO: 3, tir 1118 cdp bazo dén 1566 cip bazo 14 exon tht nhét, tir 1567
cip bazo dén 3996 cip bazo 1a intron thir nhit, tir 3997 cip bazo dén 4130 cip
bazo la exon thit hai, tir 4131 cdp bazo dén 4232 cap bazo la intron thir hai va
tir 4233 ciip bazo dén 4903 cip bazo 14 exon thir ba.

Trinh ty nucleotit cia cADN tuong tng v6i ADN hé gen duoc liét ké 1a
tir 1 ciip bazo dén 7229 cip bazo ciia SEQ ID NO: 3 duogc thé hién l1a SEQ ID
NO: 2 néu trong phﬁn danh muc trinh ty. SEQ ID NO: 2 nay c¢6 1624 cap bazo;
khung doc m& (ORF) ciia né 1a tir bazo 124 dén bazo 1377 & diu tan cing 5° va
né ma hoa protein IPA1 ¢6 trinh tu axit amin 1a SEQ ID NO: 1 néu trong phan
danh muc trinh ty.

Bang 2. Trinh tu cta cdc doan moi

Tén cta cac doan moi | Trinh tu cla cac doan moi (theo chiéu tir dau tdn cung

5’ dén déu tan cing 3°)

oIPA1IF AGGTACCGCAATGTAGAGCCACGTAGGCAAG
(SEQ ID NO: 15)
oIPA1IR AGGGCCCGCTTACCAGCTATTGGTTACACATATT

(SEQ ID NO: 16)

Vi trf phan cit enzym Kpn I duge bd sung vao diu tin ciing 5° cta doan
mdi gIPA11F va vi tri phan cét enzym Apa 1 duge bd sung vao dau tan cung 5’
ctia doan mdi gIPA11R.

(b) Xay dung vt truyén biéu hién

Manh cudi cling ctia ADN hé gen chita gen P4/ v6i chidu dai ddy du
thu duge & bude (a) dwoc cai xen vao vi tri nim gitra vi tri Kpn I va vi trf Xba [
cta vét truyén pCAMBIA1300 (mua duoc tir cong ty Cambia) dé thu dugc vat
truyén biéu hién tai t6 hop gIPA1 (Hinh 4a) va da khing dinh ring viéc xay

dung nay 1a dung.
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(2) Thu nhén cdy laa chuyén gen

Plasmit gIPA1 dugc bién nap vao Agrobacterium tumefaciens dong
EHAOS5 (Cong chung c6 thé c6 dugce vat liéu nay tir Vién Di truyén va sinh hoc
phat trién, Vién Khoa hoc Trung Qudbc (Institute of Genetics and
Developmental Biology, Chinese Academy of Science) va vat liéu nay da dugc
thong béo trong tu liéu phi sdng ché: Lin H, Wang R, Qian Q, et al. DWARF27,
an iron-containing protein required for the biosynthesis of strigolactones,
regulated rice tillers bud outgrowth. Plant Cell 2009, 21, 1512-1525) bang cich
tao 16 bang xung dién dé sang loc cac ching Agrobacterium tumefaciens tai to
hop chtra plasmit gIPA1 tai td hop.

M6 seo cta Nipponbare dugc gdy nhiém ching Agrobacterium
tumefaciens tai t& hop chtra plasmit gIPA1 tai td hop, dugc nudi cdy & 25°C
trong béng t6i trong 3 ngdy va md seo va thuc vat chuyén gen c6 tinh khéang
duoc sang loc trén moi truong chon loc chira 50mg/L hygromyxin. Cay khang
hygromyxin dugc lam thich nghi trong béng rAm va cdy trén canh dong dé thu
duogc thue vat chuyén gen thé hé T,. Hat giéng thudc cdy thé hé T, duge thu
hoach va dugc trong theo phwong phép tréng trén canh ddng nhu néu trén va
thu dugc thuc vat chuyén gen T1 véi gen gIPA1 di duogc bién nap theo phuong
phdp phét hién phan tr thong thuong.

Nipponbare dugc bién nap bing vit truyén réng pCAMBIA 1300 dé thu
duoc cdy dbi chimg vé6i vt truyén rdng theo phuong phép thu nhén thuc vét
chuyén gen T1 véi gIPA1 da duoc bién nap.

2. X4c dinh kiéu hinh cta thuc vét chuyén gen
(1) Xé4c dinh mtrc do biéu hién cta gen IPA1 nh RI-PCR
ARN tbng sd cta cdy lua duogc phan 14p tlr thuc vat chuyén gen va cay

ddi ching Nipponbare biang cach sir dung TRIZOL (mua dugc tir Invitrogen
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Company) va viéc phién ma nguge duge thuc hién bang cach sir dung kit phién
mé nguge (mua duge tir Cong ty Promega) dé thu dugc cADN. Su biéu hién
cua gen IPA1 dugc phat hién nho PCR b%mg cach st dung cac doan mdi
IPAIRTIF va IPAIRT1R (Trinh ty cia manh dd dugc khuéch dai 1a vung tr
681 cip bazo dén 1362 cip bazo clia diu tan cing 5° ctia SEQ ID NO: 2). Gen
Ubiquitin duge khuéch dai dé 1am chét chuin ndi béng cach st dung cac doan
mdi UbiRTF va UbiRTR va trinh tu ciia cic doan mdi ndy dugc liét ké trong
Bang 3. Két qua niy da chi ra ring mirc do biéu hién ctia IPA1 ting & thuc vét
chuyén gen (Hinh 4c).

Bang 3. Trinh tu ctia cac doan moi

Tén ctia cac doan moi | Trinh tu cua cac doan moi (theo chiéu tir ddu tan cung
5° dén dau t4n cing 3°)
[PAIRTI1F CGGTCGACTAGCTGCATCTGTTGG
, (SEQ ID NO: 17)
IPAIRTIR CATCGTGTTGCTGGTTTGGTCGAAG
(SEQ ID NO: 18)
UbiRTF CCCTCCACCTCGTCCTCAG
(SEQ ID NO: 19)
UbiRTR AGATAACAACGGAAGCATAAAAGTC
(SEQ ID NO: 20)

(2) Bic diém kiéu hinh cta thuc vat chuyén gen

Thuc hién thdng ké kiéu hinh trén céc thuc vat chuyén gen T, voi glPA1
da duoc bién nap, cy laa déi chung Nipponbare va cdy ltia d6i chirmg chira vat
truyén rdng, va 10 ca thé cdy duoc l4y ra tir mdi vat liéu nghién ciru. Két qua
da duoc thé hién trén Hinh 4b va Hinh 4d (kiéu hinh ciia cay lua déi ching
chira vét truyén rdng 1a gidng vdi ciy lua dbi chirng Nipponbare trén Hinh 4b

va 4d, khong dugc thé hién trén phr?m hinh v§), trong do sb lugng chdi géc
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gidm (trung binh tir 11,9 xudng 6,7), sb lugng nhanh cubng cp mot tang 1én
dang ké (trung binh tir 10,8 1én 15,5), s luong nhanh cubng cép hai cling tang
Ién dang ké (trung binh tir 21,9 1én 25,6), than tré nén mép hon (duong kinh
ciia nhanh thr ba tdng trung binh tir 0,35cm 1én 0,47cm) va sb luong hat trén
mot bong ting dang ké (trung binh tir 117,1 1én 135,7) khi so sanh thuc vat
chuyén gen T1 dugc bién nap gen gIPA1 vé6i ciy da dugce bién nap bing vat
truyén rdng va Nipponbare.
Vi du 3. Thu nhan va kiém tra thye vat chuyén gen
1. Thu nhan thuc vét chuyén gen

(1) Thu nhan ménh can thiép

Viéc khuéch dai nho PCR duogc thuc hién béng cdch st dung ci@p doan
mdi ARNilF/ARNIIR va cdp doan mdi ARNi2F/ARNi2R trong Bang 4 va s
dung dong cADN v6i chiéu dai ddy du (s AK107191) trén co s& dir lidu
KOME lam khuén méu (c6 thé mua dugc tr Genome Resource Center,
National Institute of Agrobiological Science, Japan), va tién hanh xac dinh
trinh ty d6i véi sén phém thu duge. Trinh tu nucleotit ciia manh gen thu duoc
bang cach khuéch dai nho s dung hai cip doan mdi dugc lan luot thé hién
trong SEQ ID NO: 4 va SEQ ID NO: 5 trong phan danh muc trinh tu.

Bang 4. Trinh ty cta cac doan moi

Tén cla cac doan mo6i | Trinh ty ctia céc doan moi (theo chiéu tir dau tan cung

5° dén dau tan cung 3°)

ARN can thiép IF AGGATCCCCAGCCATGGGATACTACTACC
(SEQ ID NO: 21)

ARN can thiép IR AGGTACCCAGCATTAACACTGATACTTAAA
(SEQ ID NO: 22)

ARN can thiép 2F AACTAGTCAGCATTAACACTGATACTTAAA
(SEQ ID NO: 23)
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ARN can thiép 2R AGAGCTCCCAGCCATGGGATACTACTACC
(SEQ ID NO: 24)

PAu tan cung 5’ cua doan moi xubi chidu va nguoc chiéu ctia ARN can
thiép 1 14n luot duge thém vao cic mdi ndi BamHI va Kpnl va dau tan cing 5°
ctia doan mdi xudi chidu va ngugce chidu ciia ARN can thiép 2 lan luot dugc
thém vao cic mdi ndi Spel va Sacl.

SEQ ID NO: 4 12 mt manh c6 chiéu dai tir 1014 c¢dp bazo dén 1623 cip
bazo ctia SEQ ID NO:2 va SEQ ID NO: 5 1a trinh tu bd trg nguoc chidu cia
SEQ ID NO: 4. Pi khang dinh dugc ring khong c6 trinh tu nao khéc tuong
ddng v6i SEQ ID NO: 4 va 5 trong hé gen ciy laa khi phan tich bang cach so
sanh trinh ty toan bo hé gen.

(2) X4y dung vit truyén can thiép

San phdm di duoc khuéch dai bing cich st dung cdp doan mdi
ARNi1F/ARNiIR dugc phén cit & céc vi tri BamHI va Kpnl va BamHI va
Kpnl cua vat truyén pTCK303 mang gen khoi dau Ubiquitin (Cong ching c6
thé c6 duge vét lidu nay tir Vién Di truyén va Sinh hoc Phaét trién, Vién Khoa
hoc Trung Qudc (Institute of Genetics and Developmental Biology, Chinese
Academy of Science) va vat liéu nay dugc bao céo trong tai lidu phi sang ché
Wand Z, Chen C, Xu Y, et al. Mot vat truyén thiét thuc dé 1am giam mdt cach
hiru hiéu muc d biéu hién gen & cdy lua (Oryza sativa L.). Plant Mol. Biol,
Rep. 2004, 22, 409-417) dugc cai xen dé thu duoc vat truyén 1; san phém thu
duoc nho khuéeh dai béng cach st dung cap doan mdi ARNi2F/ARNi2R duge
phan cit boi Spel va Sacl, va cdc manh thu dugc dugce cai xen vao vat truyén
nhim thu duogc vi tri Spel va Sacl cua vit truyén 1 va sau do thu duoc vat
truyén bidu hién tai td hop (nghia 13 vét truyén can thiép IPA1-ARNi). Céc

manh dugc cai xen de tao ra cau truc cdp toc sau khi bi€u hién.

-18-




23245

(3) Thu nhan thuc vét chuyén gen

Vit truyén can thi¢p IPA1-ARNi duoc bién nap vao Agrobacterium
tumefaciens dong EHAOS bing phuong phap ban pha bang dién dé sang loc
ching Agrobacterium tumefaciens tai to hop chua vat truyén can thiép IPA1-
ARNI.

Céc hat trudong thanh cda vat liéu Ri22 chira gen dot bién diém duoc boc
v, khit triing va gieo vao moi trudng cam tng seo. Mo seo duoc trdng tir manh
nay sau ba tudn nudi cdy. M seo trong thoi ky dau c6 su phat trién manh mé,
mau vang nhat va roi ra dugc chon dé st dung lam thu thé coa qué trinh bién
nap.

Mb seo ciia cdy lua Ri22 dugc gdy nhiém bing chung Agrobacterium
tumefaciens tai t6 hop chtra vat truyén can thiép IPA1-ARNi va tiép theo duoc
nudi cdy & 25°C trong bong tdi trong 3 ngdy va md seo va thuc vat chuyén gen
khang lai chung nay dugc sang loc trén mdi truong chon loc chtra 50mg/L
hygromyxin. Céc cdy lta khang hygromyxin dugc lam thich nghi trong bong
ram va tiép theo duoc céy trén canh dc‘”)ng dé thu duoc thuc vit chuyén gen thé
hé T,. Hat chuyén gen cua thé hé T, dugc thu hoach va tiép theo dugc tré)ng dé
thu duoc thuc vat chuyén gen thé hé T1 v6i gIPA1 da dugc bién nap.

Ri22 dugc bién nap bing vit truyén rdng pTCK303 dé thu dugc cdy lta
déi ching chira vat truyén rdng theo phuong phap thu nhin thuc vat chuyén
gen thé hé T1 dugc bién nap béng IPA1-ARN can thiép.

2. Phat hién thuc vat chuyén gen

(1) X4c dinh mirc d6 biéu hién ctia gen IPA1 bang phuong phap RT-PCR

ARN tong s ciia cdy lta duge phan l4p tir cdy lha chuyén gen va cy
lta d6i ching Ri22 bing cach sir dung TRIZOL (c6 thé mua duogc tir Invitrogen

Company) va thuc hién phién mi nguoc bang cach sir dung kit phién ma ngugc
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(cé thé mua dugc tir Promega Company) dé thu dugc cADN. Mirc do biéu hién
cia gen IPA1 dugc x4c dinh theo phuong phap PCR bang cach sir dung céac
doan moi IPAIRTIF va IPAIRTIR. Gen Ubiquitin dugc khuéch dai dé ding
lam chét chudn ndi bing cich st dung UbiRTF va UbiRTR va trinh tur cila cdc
doan mdi nay duoc liét ké trong Bang 3. Két qua nay chi ra ring mirc do biéu
hién ctia IPA1 giam trong thuc vét chuyén gen (Hinh 5b).
(2) Phat hién kiéu hinh ctia thye vat chuyén gen

Thuc hién viéc théng ké kidu hinh trén thuc vat chuyén gen thé hé T, véi
céy IPA1-ARNi da dugc bién nap, cay laa déi chimg Ri22 va cdy lta d6i ching
chira vat truyén rdng va 10 c4 thé cay dugc 14y ra tir mdi vat lidu nghién ciru
ndy. Két qua dwoc thé hién trén Hinh 5a va Hinh Sc (kidu hinh cta cdy déi
chirg chira vat truyén rong - khong dugc thé hién trén Hinh vé - 1a gibng véi
cdly dbi ching Nipponbare trén Hinh 5a va Hinh 5¢), trong d6 chiéu cao cay
giam (trung binh tir 115,7cm xuéng 91,2cm), sb luong choi géc tdng dot ngot
(trung binh tir 3,7 1én 23,3), sb lugng nhanh cubng cip mot giam dang ké
(trung binh tir 15,2 xudng 6,2), sb lugng nhénh cudng cép hai cling giam dang
ké (trung binh tir 57,5 xudng 9,7), sb lwong hat trén mot bong giam déng ké
(trung binh tir 259,6 xudng 54,6) va than tr& nén gy hon (duong kinh cia
nhanh thtr cip giam trung binh tir 0,68cm xudng 0,29cm) khi so sanh thuc vt
chuyén gen T1 chira IPA1-ARNi da dugc bién nap bing ciy dbi chimg chura

vét truyén rong va cay lta dbi chung Ri22.
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YEU CAUBAO HO

1. Phuong phap lai tao thuc vét chuyén gen bao gdm bude dua vat truyén can
thiép vao thuc vat dich dé thu dugc thuc vat chuyén gen c6 céc kiéu hinh thay
déi so véi thuc vt dich,

trong d6 vat truyén can thiép dugc xay dung bing cach 1an luot cai xen
axit nucleic thtr nhét chtra trinh tw nucleotit cta SEQ ID NO: 4 va axit nucleic
thtr hai chta trinh ty nucleotit cia SEQ ID NO: 5 vio trong vat truyén nho d6
cho phép hinh thanh céu triic cdp téc khi bidu hién; va

trong d6 cac kiéu hinh thay ddi bao gbm chiéu cao cdy giam, s6 luong
chdi gbc nhidu hon, than gay hon, sb luong nhanh cudng cdp mot it hon va sé
lugng hat trén mdi bong it hon.
2. Phuong phap theo diém 1, trong d6 vat truyén la pTCK303, trong do axit
ﬁucleic thr nhét dugc cai xen gilta vi tri BamHI va Kpnl, va trong d6 axit
nucleic thir hai dugc cai xen gitta vi tri Spel va Sacl.
3. Phuong phap theo diém 1, trong d6 thuc vat 1a thuc vat mot 14 mam.

4. Phuong phép theo diém 3, trong do thuc vat 1a céy laa.
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DANH MUC TRINH TU

<110> INSTITUTE OF GENETICS AND DEVELOPMENTAL BIOLOGY, CHINESE ACADEMY OF
SCIENCES

<120> Phuong phép lai tao thuc vat chuyén gen

<130> CGGNARL102214

<160> sO LUONG 24

<210> SEQ ID NO 1

<211> CHIEU DAI: 417

<212> LOAI: PRT

<213> SINH VAT:oryza sativa

<400> TRINH TU: 1
Met Glu Met Ala Ser Gly Gly Gly Ala Ala Ala Ala Ala Gly Gly Gly
1 5 10 15

Val Gly Gly Ser Gly Gly Gly Gly Gly Gly Gly Asp Glu His Arg Gln
20 25 30

Leu His Gly Leu Lys Phe Gly Lys Lys Ile Tyr Phe Glu Asp Ala Ala
35 40 45

Ala Ala Ala Gly Gly Gly Gly Thr Gly Ser Gly Ser Gly Ser Ala Ser
50 55 60

Ala Ala Pro Pro Ser Ser Ser Ser Lys Ala Ala Gly Gly Gly Arg Gly
65 70 75 80

Gly Gly Gly Lys Asn Lys Gly Lys Gly Val Ala Ala Ala Ala Pro Pro
85 90 95

Pro Pro Pro Pro Pro Pro Arg Cys Gln Val Glu Gly Cys Gly Ala Asp
100 105 110

Leu Ser Gly Ile Lys Asn Tyr Tyr Cys Arg His Lys Val Cys Phe Met
115 120 125

His Ser Lys Ala Pro Arg Val Val Val Ala Gly Leu Glu Gln Arg Phe
130 135 140

Cys Gln Gln Cys Ser Arg Phe His Leu Leu Pro Glu Phe Asp Gln Gly
145 150 155 160

Lys Arg Ser Cys Arg Arg Arg Leu Ala Gly His Asn Glu Arg Arg Arg
165 170 175

Arg Pro Gln Thr Pro Leu Ala Ser Arg Tyr Gly Arg Leu Ala Ala Ser
180 185 190

Val Gly Glu His Arg Arg Phe Arg Ser Phe Thr Leu Asp Phe Ser Tyr
195 200 205

Pro Arg Val Pro Ser Ser Val Arg Asn Ala Trp Pro Ala Ile Gln Pro
210 215 220

Gly Asp Arg Ile Ser Gly Gly Ile Gln Trp His Arg Asn Val Ala Pro
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225 230 235 240

His Gly His Ser Ser Ala Val Ala Gly Tyr Gly Ala Asn Thr Tyr Ser
245 250 255

Gly Gln Gly Ser Ser Ser Ser Gly Pro Pro Val Phe Ala Gly Pro Asn
260 265 270

Leu Pro Pro Gly Gly Cys Leu Ala Gly Val Gly Ala Ala Thr Asp Ser
275 280 285

Ser Cys Ala Leu Ser Leu Leu Ser Thr Gln Pro Trp Asp Thr Thr Thr
290 295 300

His Ser Ala Ala Ala Ser His Asn Gln Ala Ala Ala Met Ser Thr Thr
305 310 315 320

Thr Ser Phe Asp Gly Asn Pro Val Ala Pro Ser Ala Met Ala Gly Ser
325 330 335

Tyr Met Ala Pro Ser Pro Trp Thr Gly Ser Arg Gly His Glu Gly Gly
340 345 350

Gly Arg Ser Val Ala His Gln Leu Pro His Glu Val Ser Leu Asp Glu
355 360 365

Val His Pro Gly Pro Ser His His Ala His Phe Ser Gly Glu Leu Glu
370 375 380

Leu Ala Leu Gln Gly Asn Gly Pro Ala Pro Ala Pro Arg Ile Asp Pro
385 390 395 400

Gly Ser Gly Ser Thr Phe Asp Gln Thr Ser Asn Thr Met Asp Trp Ser
405 410 415
Leu

<210> SEQ ID NO 2

<211> CHIEU DAI: 1624

<212> LOAI: ADN

<213> SINH VAT:oryza sativa
<220> DAU HIEU:

<221> TEN/CHIA KHOA:CDS
<222> VI TRI: (124)..(1374)

<400> TRINH TU: 2
ttccgtectcect ttcctctete ttectectctee ccecctetectg gaggagagag aggagaagag 60

gagggggggc cgcgccaaga gccacgcgeg ctacagtctc cttcccacce gcgaccgega 120

gca atg gag atg gcc agt gga gga ggc gcc gcc gcc gcc gcc ggc ggc 168
Met Glu Met Ala Ser Gly Gly Gly Ala Ala Ala Ala Ala Gly Gly
1 5 10 15

gga gta ggc ggc agc ggc ggc ggt ggt ggt gga ggg gac gag cac cgc 216

Gly Val Gly Gly Ser Gly Gly Gly Gly Gly Gly Gly Asp Glu His Arg
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cag
Gln

gcc
Ala

agc
Ser

ggc
Gly
80

ccg

Pro

gat
Asp

atg
Met

ttc

Phe

gga
Gly
160

agg
Arg

tct
Ser

tac
Tyr

cca
Pro

cct
Pro
240

ctg
Leu

gcg
Ala

gcc
Ala
65

gga
Gly

ccg
Pro

ctg
Leu

cat
His

tgc
Cys
145

aaa
Lys

agg
Arg

gtt
val

cca
Pro

ggc
Gly
225

cat
His

cac
His

gca
Ala
50

gcg
Ala

999
Gly

ccg
Pro

agc
Ser

tcc
Ser
130

cag
Gln

cgc
Arg

ccg
Pro

ggt
Gly

agg
Arg
210

gat
Asp

ggt
Gly

ggt
Gly
35

gca
Ala

ccg
Pro

ggc
Gly

ccg
Pro

999
Gly
115

aag
Lys

cag
Gln

agc
Ser

caa
Gln

gag
Glu
195

gtt
Val

cgg
Arg

cac
His

20

ctc
Leu

ggc
Gly

ccg
Pro

aag
Lys

ccg
Pro
100

atc
Ile

gct
Ala

tgc
Cys

tgc
Cys

acc
Thr
180

cat

His

cca
Pro

atc
Ile

tct
Ser

aag
Lys

ggc
Gly

tcc
Ser

aac
Asn
85

ccg
Pro

aag
Lys

ccc
Pro

agc
Ser

cgc
Arg
165

cct
Pro

cgc
Arg

agc
Ser

tcc
Ser

agt
Ser
245

ttc
Phe

ggc
Gly

tcg
Ser
70

aag
Lys

ccg
Pro

aac
Asn

cgc
Arg

agg
Arg
150

aga
Arg

ttg
Leu

agyg
Arg

agc
Ser

ggt
Gly
230

gca
Ala

ggc
Gly

ggc
Gly
55

tct
Ser

999
Gly

cg9
Arg

tac
Tyr

gtc
Val
135

ttc
Phe

cgc
Arg

gca
Ala

ttc
Phe

gta
Val
215

ggt
Gly

gtg
Val

23245

aag
Lys
40

act
Thr

tcc
Ser

aag
Lys

tgc
Cys

tac
Tyr
120

gtc
Val

cac
His

ctt
Leu

tca
Ser

aga
Arg
200

agg
Arg

atc
Ile

gcg
Ala

25

aag
Lys

ggc
Gly

aag
Lys

ggc
Gly

cag
Gln
105

tgc
Cys

gtc
Val

ctg
Leu

gca
Ala

cgc
Arg
185

agc
Ser

aat
Asn

cag
Gln

gga
Gly

-29-

atc
Ile

agt
Ser

gcg
Ala

gtg
Val
90

gtg
Val

cgc
Arg

gcc
Ala

ctg
Leu

ggt
Gly
170

tac
Tyr

ttt
Phe

gca
Ala

tgg
Trp

tat
Tyr
250

tac
Tyr

ggc
Gly

gcg
Ala
75

gcc
Ala

gag
Glu

cac
His

ggc
Gly

cct
Pro
155

cat
His

ggt
Gly

acg
Thr

tgg
Trp

cac
His
235

ggt
Gly

ttc
Phe

agt
Ser
60

ggt
Gly

gcg
Ala

999
Gly

aag
Lys

ctc
Leu
140

gaa
Glu

aat
Asn

cga
Arg

ttg
Leu

cca
Pro
220

agg
Arg

gcc
Ala

gag
Glu
45

ggc
Gly

ggt
Gly

gcg
Ala

tgc
Cys

gtg
Val
125

gag
Glu

ttt
Phe

gag
Glu

cta
Leu

gat
Asp
205

gca

Ala

aac
Asn

aac
Asn

30

gac
Asp

agc
Ser

gga
Gly

gcg
Ala

ggc
Gly
110

tgc
Cys

cag
Gln

gac
Asp

cgc
Arg

gct
Ala
190

ttc
Phe

att
Ile

gta
Val

aca
Thr

gcc
Ala

gcg
Ala

cgc
Arg

cca
Pro
95

gcg
Ala

ttc
Phe

cgc
Arg

caa
Gln

cgg
Arg
175

gca
Ala

tcc
Ser

caa
Gln

gct
Ala

tac
Tyr
255

264

312

360

408

456

504

552

600

648

696

© 744

792

840

888



agc
Ser

aat
Asn

tcg
Ser

acc
Thr

acc
Thr
320

agc

Ser

ggt
Gly

gag
Glu

gag
Glu

cct
Pro
400

tct
ser

ggaactgaag aacctcatgc tgcctgccct tattttgtgt tcaaattttc ctttccagta
tggaaaggaa attctaaggt gactggcgat taatctccct gtgatgaata ataatgcgcg

cccttgaact caattaattg ctgtgccgca tccatctatg taactctcca tgaattttta

ggc
Gly

ctc
Leu

agc
Ser

cac
His
305

acc
Thr

tac
Tyr

ggt
Gly

gtg
Val

ctt
Leu
385

999
Gly

ctg
Leu

caa
Gln

cct
Pro

tgt
Cys
290

agt
Ser

agc
Ser

atg
Met

cgg
Arg

cac
His
370

gct
Ala

tcc
Ser

ggt
Gly

cca
Pro
275

gct
Ala

gcc
Ala

ttt
Phe

gca
Ala

agc
Ser
355

cct

Pro

ctg
Leu

ggc
Gly

agc
Ser
260

ggt
Gly

ctc
Leu

gct
Ala

gat
Asp

cca
Pro
340

gtg
vVal

ggt
Gly

cag
Gln

agc
Ser

tct
Ser

gga
Gly

tct
Ser

gcc
Ala

ggc
Gly
325

agc
Ser

gcg
Ala

cct
Pro

999
Gly

acc
Thr
405

tct
Ser

tgt
Cys

ctt
Leu

agc
Ser
310

aat
Asn

ccc
Pro

cac
His

agc
Ser

aac
Asn
390

ttc
Phe

tca
Ser

ctc
Leu

ctg
Leu
295

cac
His

cct
Pro

tgg
Trp

cag
Gln

cat
His
375
agt
Gly

gac
Asp

23245

999
Gly

gca
Ala
280

tca
Ser

aac
Asn

gtg
Val

aca
Thr

cta
Leu
360

cat

His

cca
Pro

caa
Gln

cca
Pro
265

999
Gly

acc
Thr

cag
Gln

gca
Ala

ggt
Gly
345

cca
Pro

gcc
Ala

gcc
Ala

acc
Thr

ccg
Pro

gtc
Val

cag
Gln

gct
Ala

ccec
Pro
330

tct
Ser

cat
His

cac
His

cca
Pro

agc
Ser
410

gtg
Val

ggt
Gly

cca
Pro

gca
Ala
315

tcc
Ser

cgg
Arg

gaa
Glu

ttc
Phe

gca
Ala
395

aac
Asn

ttc
Phe

gcc
Ala

tgg
Trp
300

gcc
Ala

gcc
Ala

ggc
Gly

gtc
Val

tcec
Ser
380

cca
Pro

acg
Thr

tagaggctgt tccagctgcc atcgatctgt cgtcccgcaa

agtatcagtg ttaatgctgt

<210> SEQ ID NO 3

<211> CHIEU DAI:
ADN

<212> LOAI:
<213> SINH VAT:oryza sativa

7335

-30-

gct
Ala

gcc
Ala
285

gat
Asp

atg
Met

atg
Met

cat
His

tca
Ser
365

ggt
Gly

cgc
Arg

atg
Met

ggc
Gly
270

acc
Thr

act
Thr

tcc
Ser

gcg
Ala

gag
Glu
350

ctt

Leu

gag
Glu

atc
Ile

gat
Asp

cca
Pro

gac
Asp

act
Thr

act
Thr

ggt
Gly
335

ggt
Gly

gat
Asp

ctt
Leu

gat
Asp

tgg
Trp
415

ggcgagtcat

936

984

1032

1080

1128

1176

1224

1272

1320

1368

1424

1484
1544
1604

1624



<400> TRINH TU: 3

gcaatgtaga
tcccaaccca
tttgtcagaa
ggctcgtcegg
gccgccactg
gctcagcggc
gtggcgttgg
cgacagcgcce
gctgctcgte
tgggctgccec
gcctgcecgga
gtgggggaag
acacttatac
ggtataacaa
ccaatgacat
ttttaagtgg
ttgtgtgtgt
ctccccectet
cgcgctacag
cgccgcecgcec
cgagcaccgc
cgcggcagca
gtcctcgtcet
gggcgtggee
gtgcggcgeg
gcattccaag

cagcaggtca

gccacgtagg
gcttcgtgtg
agaaaagaac
agtaggggcg
cgtggggctce
gccgecgtcet
cggggcccegce
gcttggcgct
gccgegtggg
caccgccgag
gcacgctgcc
ggtgagattt
tgtgggtgca
tttgctagga
ctccactcga
tttttaaggg
gtcgctcget
cctggaggag
tctectteece
gccgeccggcyg
cagctgcacg
ggcggceggceg
tccaaggcgg
gcggcggcege
gatctgagcg
gctcccegeg

ctctctcact

caagtcgctt
accaagtttg
ctccgegaga
ctcggggtat
gccggagtag
tccgggcaga
gtgtggctac
gccgcecgtcet
ccgctccacce
ctctgccgeg
atggccgcecce
tttatattat
gtgtcattta
cgcattgcta
ttttctecgge
cggagagaga
gggcttcgcece
agagaggaga
acccgcgacce
gcggagtagg
gtctcaagtt
gcactggcag
cgggtggtygg
caccgccgcec
ggatcaagaa
tcgtegtege

cacctcgcca

23245

gcgtggagga
gccacacggg
aacaagaaag
ggggctcggce

gggcgctcgg

gctctcgaag
gcagctccgg
tcecgeecgege
cggttggagg
ccgttcgecg
tggagaagac
ctatgggtcc
gagttcccaa
ctgcccttgt
gcgcgtgtga
gagagagaga
acctttccgt
agaggagggyg
gcgagcaatg
cggcagcggce
cggcaagaag
tggcagtggce
acgcggcgga
gccgceccgecg
ctactactgce
cggcctcgag

ttgctgatgt

-31-

gagaggggag
ccaaacgaac
cgagagaggg
ggaggctcge
ggagcctccc
ctcgcectcece
tgctgcgcect
cgctggacgce
aggagaggcg
gtgctgccga
acgagagaat
cattataaat
accacctatg
accctgctat
gggtgtgagg
gggcaccgca
ctcttteccte
gggccgegee
gagatggcca
ggcggtggtg
atctacttcg
agcgcgagcg
gggggcaaga
ccgcggtgece
cgccacaagg
cagcgcttct

caccactgct

tggggaccgt

ctcagcaact
agagaaagga
tggagtaggg
gagatccgcce
tcgecgegeceg
ccaccgtcga
cgccagatct
gcgccgcegcet
gctccgcecge
taggtggagg
tttctaaacc
ttgcagctgt
aagaagataa
ataattttta
ctacttctac
tctettetet
aagagccacg
gtggaggagg
gtggagggga
aggacgccgce
ccgcgccgec
acaaggggaa
aggtggaggg
tgtgcttcat
gccagcagtg

tttgctttgce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tttgcttgcet
ttagtgctag
ttgttactac
tgcactgtca
tgaéacttcc
agtgttaata
tactccttta
cataagattc
tagttaatta
gtaagaatgg
gtctttgtgt
gttatctata
tagcatagtc
gcatttgtta
atatctgccc
tactagcaac
cattttccta
cttccgtagg
tcttgtgaaa
catttcatgt
ttttecctatt
aagtaagaga
ctagcccaca
aaaccaacaa
aaatgtacct
gttgttagag
ggccaaatta
ttatttagga

gaagctacta

ctccctcectce
tacatgtgtt
tcgttttact
agtggtgtgt
tgcatttcat
ttttgactgg
tatggttgag
ctctgtgtta
gccattagcect
gagagagaag
tgcaagatat
gatccttact
caagttccaa
cttttattta
ctcttgtaat
acttagggcc
aggatttttt
attgcattcc
ctttcetttg
gttttcaatt
cctatgtttt
aacatactag
aatatctttg
tttctgttgc
gtccaaattc
acttggttca
ctacaaatga
cggaggtagt

tcatttcctt
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tttcacctat
gttattgttg
ataggttttt
gtgggacctt
Ctatttttat
tgcttatgag
tgatgtgact
gtaagagcca
ataaaattcc
ttggctaaag
gcaactccta
actactgagc
cgcctcgeca
atagtttgtc
agtctatgga
cctttgaaat
cctatagagc
tatgatcaat
ttgagtgtat
cctgtaggat
tcctatcectg
agaatatgta
ccttgtactt
cttatatatc
atagctagaa
gacttttggt
gaattcataa
aattgttgtt

tatggtcaaa

ctctcttgtt
tgccgttttg
aaggtttatg
tcctgctaaa
ctttgattgt
atttttaagt
tgcctgtctg
ctgtttattt
gttgatgttg
ctgttgcttt
ctatgctgtg
atactaccac
gttgttcata
tcattagctg
tagcttggac
ggaggattag
cctttgatte
tccataggaa
cttgtggtat
tggaaaaaca
cgtttcaaag
gtagtatttc
acttcatacc
tagtgtcttc
atagctttat
tatgttgagg
aaatgtcaag
agagacttgg

ttactaacaa
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tatttgcttc
tcttttgggt
agcacggcca
acaagctgat
gttgggagta
tggtaggttg
cctgcctgece
gtactggtgc
caagcttagc
gtagtttgta
acttgagctc
ttctgtatgg
atctatacta
acaagcatat
tgtttgatgc
caaaggaatt
atagaaagag
aataagcaag
aatcaaaggg
tacaacttca
gggcccttaa
tacattccat
agttccccce
gtactaatat
ttaggacgga
ctactatcat
attttatgat
ttcagacttt

tgagtattca

ttgttcttgt
tattgtgttg
ccacattaga
ttcaactctc
ctacactagt
atgaggaaaa
tgccgetttg
ttactctact
aatggccacg
ctatatatgt
aaggttttca
tagcatatgg
ccacttctgt
gcctgttttg
tttaattttt
ttggaggatt
gataggaaaa
aggttagacc
Ctcttctctc
attcctacgt
ggatgaaggg
atttgtagca
ttttcagagc
atctgttcca
agtaataact
ttcctttacg
tgttgtagct
tggttacgtt

taaaaatgtc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



aagattttat
tcattataaa
gatggataac
tgaatgatta
ttatttatgg
ttgtagtaat
ttttgacctg
taagcatata
taatttgctc
ccttctgttg
atctatccat
ccaaggaaaa
gcaaacccct
aggctcttgt
tgtgttgttt
ggatttctcc
aggcgatcgg
tagtgcagtg
gccaccggtg
cgccaccgac
ccacagtgcc
tggcaatcct
aggttctcgg
ctcacttgat
gcttgctctg
caccttcgac
atcgatctgt

tattttgtgt

aattgagctg
agccagatgg
catctagtgt
cagtcttcct
gtgtaattat
accatcttta
agctacggtt
aaagttgcectt
gccatgcectce
cttcaaaaac
gattctctgt
cgcagctgcc
ttggcatcac
tttctttgca
gttgcgattc
tacccaaggg
atctccggtg
gcgggatatg
ttcgctggee
tcgagctgtg
gctgccagcec
gtggcaccct
ggccatgagg
gaggtgcacc
caggggaacg
caaaccagca
cgtcccgceaa

tcaaattttc
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tgccagtgcet
accattagct
ttgtgtactg
ttcacatggt
gaaaggcact
ggatgacaag
tgctatgttt
gcattgtgca
gttttgcttt
tcagtcactg
tcacataata
gcagacgcct
gctacggtcg
tcttgtgtgt
ttgatccaga
ttccaagcag
gtatccagtg
gtgccaacac
caaatctccc
ctctctctet
acaaccaggc
ccgccatggce
gtggtggtcg
ctggtcctag
gtccagccce
acacgatgga
ggcgagtcat

ctttccagta

aagtgtgtca
tttatgtgta
ttattttaag
gtccttttgt
aggagagttg
aaatcttgtt
ggcttgcatc
ttgcttgttt
ctgagtcaac
cacagcagca
tgacaggttc
tgcaggtcat
actagctgca
ttgttggtaa
agagcatcgc
cgtaaggaat
gcacaggaac
atacagcggc
tccaggtgga
tctgtcaacc
tgcagccatg
gggtagctac
gagcgtggceg
ccatcatgcce
agcaccacgc
ttggtctctg
ggaactgaag

tggaaaggaa
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ctatctgatg
ggacacctgc
cccgacatct
tgtgttagga
ctgctttatc
ctgagttagc
atgcagatct
taccttgatt
agccaaattt
gtggatagga
cacctgctgce
aatgagcgcce
tctgttggtg
ctactggttg
aggttcagaa
gcatggccag
gtagctcctc
caaggtagcet
tgtctcgcag
cagccatggg
tccactacca
atggcaccaa
caccagctac
cacttctccg
atcgatcctg
tagaggctgt
aacctcatgc

attctaaggt

ccataatgca
cgtccaatta
cacaactcca
atagcatttt
ttgatgggat
atgggctgcec
attaggataa
catgtaggag
agatgatgta
ttcagaatca
Cctgaatttga
ggaggaggcc
gtatcatcag
cattcgctgé
gctttacgtt
caattcaacc
atggtcactc
cttcttcagg
gggtcggtge
atactactac
ccagctttga
gcccctggac
cacatgaagt
gtgagcttga
ggtccggceag
tccagctgcece
tgcctgcect

gactggcgat

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980

5040



taatctccct
tccatctatg
acttctgcectc
attctggtgce
ccttcectgg
cccttcectgac
gccatactga
cttaagattt
atcagttcga
gcatgctctc
ggaggatgat
gatttgcaga
ttctgtgatg
tgtttgctgg
tgagagcact
gacagaggga
gtcattgcaa
gtgatcagca
aaaccatcat
aatcaaaaat
gattggaaaa
gcagatcadt
ggacttttca
ataccatatg
aagbtgccgc
tgattcgcag
agttaattca
acatgtatga

caaatcatta

gtgatgaata
taactctcca
gatatgttat
cgggttgtcc
ttgtgacaaa
gctgttatac
agagaaaaca
tgtacaattt
agggcgtgtg
tgcaccagtg
ccatgttggc
caagtggaga
atagatactc
gttgttgctt
gagcactgaa
gagagcccac
cataattgac
aacagtgatt
tgcattgaag
atcagtgcca
cagaaatgta
tgttccattg
agagctgtag
cagaactgta
aagagaatta
tataggtccc
tcaaaatatt
taaggacaag

ctgaacaaga

23245

ataatgcgcg
tgaattttta
ttctcttatg
ttaccacaga
agctccaacc
tacttttaag
tgctttcagg
atatatgtac
ttcatgtaaa
gtgttctgtt
agcttcttca
gcagtgatat
catggaattt
caatttcgtc
acttttgctg
ataaatggcc
atcatgctaa
atggatctta
atagatccca
tcctaaacac
taattgcttt
acacgactct
caagggctcc
aactcttcct
tcatttctaa
aaaatatcgt
agaccattag
attctgaagc

ttcctgcact

cccttgaact
agtatcagtg
ttgttcatca
agattcagtt
ttttcactte
cctgtatgtt
gtttgatgca
ctgctctgct
gtgagaccac
gatgcctttg
ctctgaaaaa
attctacaat
tgcatcaagc
ccaattgatt
tcagcaggca
aaagaggaca
acagtggtgt
atgtcacatg
gcaacaggtg
agtactacca
ggcgccatct
ttttcactgt
tttgaagcct
gaagctttcc
cattgagatg
ttacagcaac
tactacagtc
tccagtgcat

tacagaatca

-34-

caattaattg
ttaatgctgt
tgaatctttt
tcggttggeg
tcggcctgta
tccagcctte
ttgtgtactt
gctgagtatt
atgcacagcg
atgggctgge
taaaagagaa
aaaacattac
atctcttgtt
ggtcaccttt
atgcacctca
catacagtgg
aaccatatgt
caagatttga
tatgatgtat
acttgaacag
gcttatcatt
gaggagaggce
tctacatgga
agttccaccc
tgatactgaa
ttgcaaatcc
tacaaatacc
caggaatcca

tcacctgttg

ctgtgccgca
attgtcgagg
tctgcttatt
agagtaaaca
tttgatcttc
caggtgaagg
tacaagtgta
gtaggaaaga
tggatttgca
tgaggtgaga
gaaatgttca
caccttgctt
ttccagccac
ggttgtgact
tccatgtcac
cactgatgca
tagctagcect
cacagttgta
tgctagaatg
ttatcaccgt
atcatatgtc
accttgattt
ggagcagagc
ttgtagcecttt
atgtgaaagg
tgcatgatac
ccttaactga
acgcagtatg

taacaaggac

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



cattctttgt
catttgccaa
gcatggaaga
catgatatgg
cacataaaca
aaccgcaata
cctgcaagaa
gatttctcag
aagtatattc

caatagctgg

tgccccagac
tgcttctgcet
tgctataaaa
taatcacaga
ctagtactat
aaggcaatag
taaacacagg
ataaaaaagg
ataattcaaa

taagc

23245

acagcgaatt
gattcatact
gatcacccta
ttcccaacag
gtagagctga
tagtgttcat
tcaatctcgt
aagtctagac

gttcgagcta

<210>
<211>
<212>

SEQ ID NO 4
CHIEU DAI:
LOAI: ADN

610

<213>
<400>

ccagccatgg
gtccactacc
catggcacca
gcaccagcta
ccacttctcc
catcgatcct
gtagaggctg
gaacctcatg
aattctaagg
tcaattaatt
gttaatgctg

TRINH TU: 4

gatactacta
accagctttg
agcccctgga
ccacatgaag
ggtgagcttg
gggtccggcea
ttccagctge
ctgcctgecce
tgactggcga
gctgtgccge

SINH VAT:oryza sativa

cccacagtgc
atggcaatcc
caggttctcg
tctcacttga
agcttgctct
gcaccttcga
catcgatctg
ttattttgtg
ttaatctccc
atccatctat

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

SEQ ID NO 5
CHIEU DAI:
LOAI: ADN
SINH VAT:oryza sativa

610

<400> TRINH TU: 5

cagcattaac
aattaattga
ccttagaatt
catgaggttc
cagcctctac
aggatcgatg
ggagaagtgg
tagctggtgce

actgatactt
gttcaagggc
tcctttecat
ttcagttcca
agagaccaat
cgtggtgctg
gcatgatggc
gccacgctcc

aaaaattcat
gcgcattatt
actggaaagg
tgactcgect
ccatcgtgtt
gggctggacc
taggaccagg
gaccaccacc

aatggtcatc

gaaaagggga

tttaaaatgc
taatgccgtc
agcttatttc
cgcgcagctt
cctttcagca
aagaatatga

tttccattgt

cgctgccage
tgtggcaccc
gggccatgag
tgaggtgcac
gcaggggaac
ccaaaccagc
tcgtccecgea
ttcaaatttt
tgtgatgaat
gtaactctcc

ggagagttac
attcatcaca
aaaatttgaa
tgcgggacga
gctggtttgg
gttcccctgce
gtgcacctca
ctcatggccc
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ttcatttggc
caatgcgtcc
agagaaaacc
cagtaggcag
cagaatgaag
agccaatata
aaatttgcag
aggaaagaat

cacaacataa

cacaaccagg
tcecgecatgg
ggtggtggtc
cctggtccta
ggtccagccc
aacacgatgg
aggcgagtca
cctttccagt
aataatgcgc
atgaattttt

atagatggat
gggagattaa
cacaaaataa
cagatcgatg
tcgaaggtgce
agagcaagct
tcaagtgaga
cgagaacctg

ccaggacatt
aattttaaaa

aaagatccaa

taggggcatg

ctgaccttgc
ttttgcaaat
tcttgcataa
gtgcaaacat

tatgtgtaac

ctgcagccat
cgggtagcta
ggagcgtggce
gccatcatgc
cagcaccacg
attggtctct
tggaactgaa
atggaaagga
gcccttgaac
aagtatcagt

gcggcacagc
tcgccagtca
gggcaggcag
gcagctggaa
tgccggacce
caagctcacc
cttcatgtgg
tccaggggcet

6840

6900

6960

7020

7080

7140

7200

7260

7320

7335

60
120
180
240
300
360
420
480
540
600
610

60
120
180
240
300
360
420
480
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tggtgccatg tagctacccg ccatggcgga gggtgccaca ggattgccat caaagctggt 540
ggtagtggac atggctgcag cctggttgtg gctggcagecg gcactgtggg tagtagtatc 600

ccatggctgg

<210>
<211>
<212>
<213>
<220>
<221>
<222>

LOAI:

<400>

ttccgtctcect
gagggggggc
gcaatggaga
agcggcggcg
aagaagatct
agtggcagcg
ggcggagggyg
ccgcecgceccge
tactgccgcce
ctcgagcagc
ggaaaacgca
acccctttgg
agaagcttta
ccagcaattc
cctcatggtc
agctcttctt
gcaggggtcg
tgggatacta
accaccagct
ccaagcccct
ctaccacatg
tccggtgage
cctgggtccg
ctgttccagce
atgctgcctg
aggtgactgg
attgctgtgce
ctgt

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

LOAI:

<400>

VI TRI:

SEQ ID NO 6
CHIEU DATI:

1624
ADN

TRINH TU: 6

ttecctetcete
cgcgccaaga
tggccagtgg
gtggtggtgg
acttcgagga
cgagcgccgce
gcaagaacaa
ggtgccaggt
acaaggtgtg
gcttctgcca
gctgccgcag
catcacgcta
cgttggattt
aaccaggcga
actctagtgc
cagggccacc
gtgccgccac
ctacccacag
ttgatggcaa
ggacaggttc
aagtctcact
ttgagcttgce
gcagcacctt
tgccatcgat
cccttatttt
cgattaatct
cgcatccatc

SEQ ID NO 7
CHIEU DAI:

417
PRT

TRINH TU: 7

SINH VAT:oryza sativa
DAU HIEU:
TEN/CHIA KHOA:CDS

(124)..(1374)

ttctctctcece
gccacgcgcg
aggaggcgcc
aggggacgag
cgccgccgceg
gccgccgtcece
ggggaagggc
ggaggggtgc
cttcatgcat
gcagtgcagc
acgccttgca
cggtcgacta
ctcctaccca
tcggatctcc
agtggcggga
ggtgttcgct
cgactcgagc
tgccgectgcece
tcctgtggcea
tcggggccat
tgatgaggtg
tctgcagggg
cgaccaaacc
ctgtcgtccc
gtgttcaaat
ccctgtgatg
tatgtaactc

SINH VAT:oryza sativa

ccctctectg
ctacagtctc
gccgecgecg
caccgccagce
gcagcaggcyg
tcgtcttcca
gtggccgegg
ggcgcggatce
tccaaggctc
aggttccacc
ggtcataatg
gctgcatctg
agggttccaa
ggtggtatcc
tatggtgcca
ggcccaaatc
tgtgctatct
agccacaacc
ccctceegceca
gagggtggtg
caccctggtce
aacggtccag
agcaacacga
gcaaggcgag
tttecctttce
aataataatg
tccatgaatt

gaggagagag
cttcccaccc
ccggcggcgyg
tgcacggtct
gcggcggceac
aggcggcggyg
cggcgccacce
tgagcgggat
cccgcegtegt
tgctgcctga
agcgccggag
ttggtgagca
gcagcgtaag
agtggcacag
acacatacag
tcccectecagg
ctcttctgtc
aggctgcagc
tggcgggtag
gtcggagegt
ctagccatca
ccccagcacce
tggattggtc
tcatggaact
agtatggaaa
cgcgcccttg
tttaagtatc

aggagaagag
gcgaccgcga
agtaggcggce
caagttcggc
tggcagtggce
tggtggacgce
gccgccgecg
caagaactac
cgtcgccggce
atttgaccaa
gaggccgcaa
tcgcaggttce
gaatgcatgg
gaacgtagct
cggccaaggt
tggatgtctc
aacccagcca
catgtccact
ctacatggca
ggcgcaccag
tgcccacttc
acgcatcgat
tctgtagagg
gaagaacctc
ggaaattcta
aactcaatta
agtgttaatg

Met Glu Met Ala Ser Gly Gly Gly Ala Ala Ala Ala Ala Gly Gly Gly

1

5

10

15

Val Gly Gly Ser Gly Gly Gly Gly Gly Gly Gly Asp Glu His Arg Gln

20

25

-36-

30

610

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1624



Leu

Ala

Ala

65

Gly

Pro

Leu

His

Cys

145

Lys

Arg

Val

Pro

Gly

225

His

Gly

Leu

Ser

His

305

Thr

His
Ala
50

Ala
Gly
Pro
Ser
Ser
130
Gln
Arg
Pro
Gly
Arg
210
Asp
Gly
Gln
Pro
Cys
290

Ser

Ser

Gly

35

Ala

Pro

Gly

Pro

Gly

115

Lys

Gln

Ser

Gln

Glu

195

Val

Arg

His

Gly

Pro

275

Ala

Ala

Phe

Leu Lys

Gly Gly

Pro Ser

Lys Asn
85

Pro Pro
100

Ile Lys

Ala Pro

Cys Ser

Cys Arg
165

Thr Pro
180

His Arg

Pro Ser

Ile Ser

Ser Ser
245

Ser Ser
260

Gly Gly
Leu Ser

Ala Ala

Asp Gly
325

Phe

Gly

Ser

70

Lys

Pro

Asn

Arg

Arg

150

Arg

Leu

Arg

Ser

Gly

230

Ala

Ser

Cys

Leu

Ser

310

Asn

Gly

Gly

Ser

Gly

Arg

Tyr

Val

135

Phe

Arg

Ala

Phe

Val

215

Gly

Val

Ser

Leu

Leu

295

His

Pro

Lys

40

Thr

Ser

Lys

Cys

Tyr

120

Val

His

Leu

Ser

Arg

200

Arg

Ile

Ala

Gly

Ala

280

Ser

Asn

Val

23245

Lys

Gly

Lys

Gly

Gln

105

Cys

Val

Leu

Ala

Arg

185

Ser

Asn

Gln

Gly

Pro

265

Gly

Thr

Gln

Ala

Ile

Ser

Ala

Val

90

Val

Arg

Ala

Leu

Gly

170

Tyr

Phe

Ala

Trp

Tyr

250

Pro

Val

Gln

Ala

Pro
330

-37-

Tyr

Gly

Ala

75

Ala

Glu

His

Gly

Pro

155

His

Gly

Thr

Trp

His

235

Gly

Val

Gly

Pro

Ala

315

Ser

Phe

Ser

60

Gly

Ala

Gly

Lys

Leu

140

Glu

Asn

Arg

Leu

Pro

220

Arg

Ala

Phe

Ala

Trp

300

Ala

Ala

Glu

45

Gly

Gly

Ala

Cys

Val

125

Glu

Phe

Glu

Leu

Asp

205

Ala

Asn

Asn

Ala

Ala

285

Asp

Met

Met

Asp

Ser

Gly

Ala

Gly

110

Gln

Asp

Arg

Ala

190

Phe

Ile

Val

Thr

Gly

270

Thr

Thr

Ser

Ala

Ala

Ala

Arg

Pro

95

Ala

Phe

Arg

Gln

Arg

175

Ala

Ser

Gln

Ala

Tyr

255

Pro

Asp

Thr

Thr

Gly
335

Ala

Ser

Gly

80

Pro

Asp

Met

Phe

Gly

160

Arg

Ser

Tyr

Pro

Pro

240

Ser

Asn

Ser

Thr

Thr

320

Ser



Tyr

Gly

Val

Met

Arg

His

Ala Pro

340
Ser Val
355

Pro Gly

370

Leu
385

Gly

Leu:

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

Ala

Ser

Leu Gln

Gly Ser

SEQ ID NO

CHIEU DAI:

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN
DAU HIEU:

TEN/CHIA KHOA: d&u
(1)..(6)

VI TRI:
THONG TIN

TRINH TU:

Arg Arg Arg Arg

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO

CHIEU DAI:

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN

TRINH TU:

Arg Arg Arg Arg

1

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>

SEQ ID NO

CHIEU DAI:

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN
DAU HIEU:

23245

Glu
350

Ser Pro Trp Thr Gly Ser His

345

Arg Gly Gly Gly

Ala Gln Leu Pro

360

His Glu Val Ser Leu Glu

365

His Asp

His Ala Phe Ser Glu Leu Glu

380

His His

375

Pro Ser Gly

Ala
395

Pro Ala Ile Pro

400

Asn Pro Pro

390

Gly Gly Arg Asp

Thr
405

Phe Gln Thr Ser Asn Thr Met

410

Asp Asp Trp Ser

415

8
6

Trinh ty nhan tao
KHAC: M6 ta& Trinh tu nhan tao: Peptit tdng hop
hiéu khac
KHAC: Trinh tu ndy cé thé& bao gém 5 dén 6 gbc
8
Arg Arg
5
9
5
Trinh ty nhan tao
KHAC:M& ta Trinh tu nhan tao: peptit tdng hop
9
Arg
5
10
10
Trinh ty nhan tao

KHAC:M& ta Trinh ty nhan tao: peptit tdng hop

TEN/CHIA KHOA: ddu hiéu khac

VI TRI:

(1

) .. (10)

-38-



<223> THONG TIN
<400> TRINH TU:

His His His His
1

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN
<400> TRINH TU:
His His His His
1

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN
<400> TRINH TU:
Asp Tyr Lys Asp
1

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN

<400> TRINH TU:

Trp Ser His Pro
1

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO

LOAI: PRT
SINH VAT:
DAU HIEU:
THONG TIN

<400> TRINH TU:

CHIEU DAI:

CHIEU DAI:

CHIEU DATI:

CHIEU DATI:

23245

KHAC: Trinh tu nay cé thé bao gém 2 dén 10 gbc
10

His His His His His His

5 10

11

6

Trinh tu nhan tao

KHAC:M& td Trinh ty nhan tao: peptit tdng hop
11
His His
5
12
8

Trinh ty nhan tao
KHAC: M& t& Trinh tu nhan tao: peptit tdng hop
12
Asp Asp Asp Lys
5
13
8

Trinh ty nhén tao

KHAC:M&6 ta Trinh tu nhan tao: peptit tdng hop

13
Gln Phe Glu Lys
5
14
10
Trinh ty nhan tao
KHAC:M6 td Trinh tu nhan tao: peptit tdng hop

14

-39-
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Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu

1 .

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 15

CHIEU DAI: 31

LOAI: ADN

SINH VAT: Trinh tu nhan tao
DAU HIEU:

THONG TIN KHAC:M& tad Trinh tu nhan tao:

TRiNH TU: 15

aggtaccgca atgtagagcc acgtaggcaa g

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 16

CHIEU DAI: 34

LOAI: ADN

SINH VAT: Trinh ty nhan tao
DAU HIEU:

THONG TIN KHAC:M6 ta Trinh ty nhan tao:

TRINH TU: 16

agggcccgct taccagctat tggttacaca tatt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 17

CHIEU DAI: 24

LOAI: ADN

SINH VAT: Trinh tu nhan tao
DAU HIEU:

THONG TIN KHAC:M6 tad Trinh tu nhan tao:

TRINH TU: 17

cggtcgacta gctgcatctg ttgg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 18
CHIEU DAI: 25

LOAI: ADN
SINH VAT: Trinh tu nhan tao

DAU HIEU:

THONG TIN KHAC:M6 tad Trinh tu nhan tao:

TRINH TU: 18

catcgtgttg ctggtttggt cgaag

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 19

CHIEU DAI: 19

LOAI: ADN

SINH VAT: Trinh tu nhan tao
DAU HIEU:

-40-

doan mdi tdng hop

doan méi tdng hop

doan méi téng hop

doan méi téng hop

31

34

24

25



<223>

<400>

23245

THONG TIN KHAC:M6 ta Trinh tu nhan tao:

TRINH TU: 19

ccctccacct cgtcectcag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 20
CHIEU DAI: 25

LOAI: ADN
SINH VAT: Trinh ty nhan tao

DAU HIEU:

THONG TIN KHAC:M& ta Trinh tu nhan tao:

TRINH TU: 20

agataacaac ggaagcataa aagtc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21
CHIEU DAI: 29

LOAI: ADN
SINH VAT: Trinh ty nhan tao

DAU HIEU:

THONG TIN KHAC:M6 ta Trinh tu nhan tao:

TRINH TU: 21

aggatcccca gccatgggat actactacc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22
CHIEU DAI: 30

LOAI: ADN
SINH VAT: Trinh tu nhan tao

DAU HIEU:

THONG TIN KHAC:M6 ta Trinh tu nhan tao:

TRINH TU: 22

aggtacccag cattaacact gatacttaaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 23
CHIEU DAI: 30

LOAI: ADN
SINH VAT: Trinh tu nhan tao

DAU HIEU:

THONG TIN KHAC:M6 ta Trinh tu nhan tao:

TRINH TU: 23

aactagtcag cattaacact gatacttaaa

<210>
<211>

SEQ ID NO 24
CHIEU DAI: 29

-41-

doan mdi tdng hop

doan mdi tdng hop

doan mdi tdng hop

doan méi tdng hop

doan méi tdéng hop

19

25

29

30

30
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<212> LOAI: ADN

<213> SINH VAT: Trinh tu nhan tao

<220> DAU HIEU:

<223> THONG TIN KHAC:M& td Trinh tu nhan tao: doan mdi tdng hop

<400> TRINH TU: 24

agagctccca gccatgggat actactacc

-42-





