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(57) Sang ché dé cap dén protein dot bién ALS cua lta cho phép cay trong c6 kha nang

khang thudc diét co. Sang che con dé cap dén axit nucleic, gen ma hoa protein, catxet biéu

hién, vecto tai t6 hop hodc té bao chira axit nucleic hodc gen, phuong phap thu va nhan
dang cay trong c6 kha ning khang thude diét co, phuong phap kiém soat co dai va bao vé
cdy trong. Protein ndy c6 ngudn gdc tir cdy laa dot bién khang thudc diét cé khang ALS, va
dugc so sanh véi trinh ty ALS trong b gen lua kiéu dai, trinh tu protein cua protein dot
bién tai cac vi tri Prol71 va /hoic Asp350. Theo sang ché, ching minh bang cac thi

nghiém phun thudc diét c6 khang ALS ° ‘Imapapic” Ién cac canh dong, cay lua giai doan 3-

4 la c6 chira protein ALS c6 kha nang khang thudc diét co duge boc 16 trong sang ché van

song, phat trién va hinh thanh hat binh thuong sau khi dugc sir dung voi 3,3 mL dung dich

Imazapic/1 L nuée (10 1an ndng do str dung duoc khuyén nghi), trong khi toan bo cay lua

kiéu dai giai doan 3-4 14 da chét sau 30 ngay khi str dung v6i 1 ml dung dich Imazapic/3 L

nuée (1 1an so véi ndng do sir dung duoc khuyén nghi).
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Linh vue k§ thuat dwoc dé cap

Sang ché thudc linh v protein cdy trong va cdy trong c6 kha ning khang thube
diét cd, va cu thé 12 lién quan dén protein dot bién ALS cta laa va gen tao diéu kién cho
cdy trong c6 kha nang khang thude diét co, va cac ting dung ciia chiing, cu thé hon, sang
ché lién quan dén protein dot bién tong hop axetolactat (ALS) ¢6 thé cung cap cho thuc
vat, ddc biét 1a Iha véi ddc tinh khang thudc diét co khang ALS. Sang ché boc 16 trinh
tur protein va cac ing dung clia ching trong linh vuc cay tréng c6 kha niang khang thubc
diét cd. Sang ché con dé cap dén axit nucleic, gen ma hoa protein, catxet biéu hién, vecto
tai to hop hodc té bao chira axit nucleic hodc gen, phwong phap thu va nhan dang ciy

trdng, phuong phap kiém soat c6 dai va bao vé cay trong.
Tinh trang k§ thuit ciia sing ché

C6 dai 12 yéu t6 bét loi han ché niang sudt cao va 6n dinh trong sin xuét nong
nghiép. So vdi cac phuong phap truyén théng dua vao bién phap canh tac, lam cé thi
cdng va co hoc thi str dung thube diét co héa hoc 1a phuong phap hiéu qua, don gian va

kinh té d€ kiém soat co dai.

Sinh téng hop céc axit amin mach nhanh (valin, leuxin va isoleuxin) trong thuc vét
va vi sinh vat doi hoi phai ddng xuc tac bdn enzym bao gdbm tdng hop axetolactat (ALS),
axit ketol reductoisomeraza, dihydroxyavid dehydrataza va chudi amino
axittransaminaza mach nhanh. ALS 1a enzym chinh trong giai doan dau cia qua trinh
sinh tong hop, xtic tic 2 phan tir axit pyruvic dé tao ra axit axetolactic va cacbon dioxit
trong qué trinh tdng hop valin va leuxin, va xuc tic 1 phén tir axit pyruvic va 1 phén ti
axit o butanol dé tao ra 2-axetaldehyt-2-hydroxybutyrat va cacbon dioxit trong qua trinh
tong hop isoleucxin. Thubc diét co khang ALS we ché tdng hop cac axit amin mach
nhanh bing cach trc ché hoat dong ALS & thyuc vat, diéu ndy giy hai cho qua trinh tong
hop protein va can tr& qué trinh téng hop ADN trong giai doan phén chia té bao, vi vay
qué trinh nguyén phan ctia té bao thuc vat bi dimng lai & pha S (giai doan tong hop ADN),
giai doan G1 va pha M cua giai doan G2, va qua trinh tbng hop ADN b can thi€p. Do

-2



36233

d6, cac té bao khong thé hoan thanh qua trinh nguyén phan va thuc vat ngimg phat trién,
cudi cing dan dén cai chét ciia timg cay.

ALS duoc st dung nhu 1a dich trong axetolactat synthetaza (ALS) (ciling dugc biét
dén nhu 13 axit axetohydroxy synthaza, AHAS; EC 4.1.3.18) chét wc ché thudc diét c6
gay ra cai chét ctia co dai bao gdm chii yéu 13 loai hop chit nhu sulfonylurea (SU),
imidazolinon (IMI), triazolopyrimidin (TP), pyrimid502thio (hodc oxy) -benzoat (PTB)
hoic pyrimit va sulfonylamino-carbonyltriazolinon (SCT). Téng hop axetolactat, ton tai
trong qué trinh sinh trudng ctia thue vat, ¢6 thé xvc tac axit pyruvic thanh axit axetolactic
véi tinh dédc hiéu va hi€u qua xtc tac cao, do do dan dén sinh téng hop cua céc axit amin

mach nhanh.

Thubc diét c6 khang ALS c6 déc tinh chon loc manh, phé kiém soét c6 dai rong,
ddc tinh thap, hiéu qua cao va hién nay da duoc str dung rong rii. Tuy nhién, nhiing
thudc diét ¢6 nay ciing gdy doc té bao cho cdy trong néi chung khong ¢ kha nang khang
thudc diét co, didu nay han ché rat 16n dén thoi gian va khéng gian sit dung. Vi du, cin
phai str dung thube diét c6 mot thoi gian trude khi tréng cdy dé tranh nhiém doc t& bao
cho cay tréng. Viéc trong céc gidng cay khang thudc diét cd ¢6 thé 1am giam doc tinh té

bao cua cay trong va mé rdng pham vi ung dung cta thuoc diét cd.

Hién tai, cac vi tri d6t bién duoc biét dén cua céc chét @re ché khang ALS cuda lua
bao gébm Gly 95, Ala 96, Trp 548 va Ser 627. Mtrc khang thudc diét c6 ciia dot bién
ALS c6 lién quan dén vi tri dot bién axit amin ALS, va cfing lién quan dén loai axit amin
sau dot bién va sb luong axit amin bi dot bién.

Hién tai, chua xé4c dinh duoc co ché hoat dong cta thudc diét co khéang ALS, do
d6 rét khé du doan trude cé hay khong céc dot bién & cac vi tri axit amin khac cia
protein ALS c6 thé san sinh chit khang thubc diét cd, va chi c6 thé phét hién ra vi tri
méi khang thubc diét co ctia protein ALS qua khdo sat va thuc nghiém lau dai va tich
cuc cila cac nha nghién ciru va mot sé may mén.

Ban chét ky thuft ciia sang ché
Muc dich ctia sang ché: van dé k¥ thuét thu nhit can duoc giai quyét boi sang ché

14 d& xut protein cho phép cay trong c6 kha niang khang thudc diét co.

Van dé k§ thudt can duoc gidi quyét tiép theo boi sang ché 1a d& xuét axit nucleic
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ma hoa protein va catxet bi€u hién, vecto hodc t€ bao.

Vén @ k¥ thuét cn duoc giai quyét tiép theo béi sang ché 13 dé xuit phuong phép

dé thu dugc cdy trong c6 kha ning khang thudc diét cé va tmg dung ciia chiing.

Vén dé k§ thuat can duoc giai quyét nira boi sang ché 14 dé xuét phuong phap dé

xéc dinh xem cdy trong thu dugc bang phuong phap ciia sang ché hay khong.

Thong qua cac nghién ctru 14u dai va tich cuc, cac tic gia da tién hanh sang loc l4u
dai va lién tuc trén céc cdy dot bién EMS cta lta kiéu dai 13 hat giéng lta indica truyén
théng dong nang sut thap Hefei, hat giéng lua indica truyén théng R89, kiéu dai Jiahua
No. 1, va tim the‘iy mot loat cac protein dot bién ALS, bao gém mot sb protein dot bién
ALS da biét va cac protein d6t bién ALS méi duoc d& cip & trén, khong nhay cam véi
thudc diét cé khang ALS, do d6 cho phép cdy trdng c6 kha ning khang thube diét c6
ALS. Ung dung ctia sang ché trong nhan giéng cay trong ¢ thé duoc sir dung dé canh
tac cho thuc vat c6 kha nang khang thudc diét co, dic biét 14 cay trdng, va Gng dung
protein va gen mi hoa protein trong cdy chuyén gen hoic khong chuyén gen nhu ltia va
cAc ciy tuong tu cling dugc phat trién.

Céc giai phap k¥ thuat: dé giai quyét cac van d& k¥ thuét néu trén, céc giai phap
k¥ thuat sau ddy duoc sir dung trong sang ché: dé xuit protein dot bién ALS cua lua cho
phép cdy trong khang thudc diét co, trinh tw axit amin ctia protein dot bién ALS c6 bat
ky mot hoac nhiéu dot bién sau: dot bién tuong ng v4i axit amin thir 171 va/hodc axit

amin thtr 350 ctia protein d6t bién ALS cua lda.
Protein ddt bién ALS cta laa cho phép cdy tréng khang thudc diét ¢ bao gdm:

(a) trinh tyr axit amin duoc thé hién bing trinh tr ¢6 ma nhan biét SEQ ID NO: 2,
SEQ ID NO: 8, hoac SEQ ID NO: 12; hodc

(b) protein thu duoc (a) bang cach thay thé vi/hoic x6a va/hodc thém mot hodic

nhiéu axit amin vao trinh tu axit amin trong (a) va ¢6 hoat tinh tong hop axetolactat.
Thube diét co 14 loai thude diét c6 imidazolinon.
Sang ché con dé xudt axit nucleic hodc gen ma hoa protein.
Axit nucleic hodc gen gen mi hoa protein bao gém:

(a) ma hoa protein;
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(b) lai véi trinh tu nucleotit dwgc x4c dinh trong (a) dudi cac diéu kién nghiém ngit

va ma héa trinh ty nucleotit chira protein c¢6 hoat tinh téng hop axetolactat; hogic

(c) trinh tu nucleotit duoc thé hién bing trinh ty ¢6 ma nhan biét SEQ ID NO: 1,
SEQ ID NO: 7, hoic SEQ ID NO: 11.

Céc didu kién nghiém ngit 1a cac didu kién lai héa nghiém ngit ctia viéc rira mang
¢ 65°C trong 15 phtt trong dung dich 0,1xSSC (saline-sodium citrate: Salin natri Xitrat)
va 0,1% SDS (sodium dodecyl sulfat: natri dodexyl sulfat).

Sang ché ciing dé xuét protein ALS cho phép cdy trong khang thudc diét co, axit
amin thtr 171 trong trinh ty axit amin dwoc thay ddi tir prolin thanh histidin va axit amin
thir 350 dugc thay ddi tir axit aspartic thanh axit glutamic. Hién tai, khéng ¢ bo céo
nao cho thiy cac vi tri Pro171 va Asp350 ctia protein ALS ctia cac gidng lua thude dong

ning suét thip Hefei dot bién ddng thoi.

Tét hon 13, protein theo khia canh thir nhét ctia sang ché c6 ching dot bién véi cac
vi tri Pro171 va Asp350 bi dot bién ddng thoi, ngoai ra dé sang loc d6t bién ciy trdng
hoic phwong phép khuéch dai cling duwoc mb ta trong cac phwong 4n cia sang ché, véi
diéu kién 14 trinh ty protein da biét, ngudi ¢6 hidu biét trung binh trong cing linh vuc
k¥ thuat c6 kha ning diéu ché protein v6i thay thé, thém hoic x6a axit amin con lai bing
céch thay ddi trinh tu gen ma hoa protein da biét va dua trinh tw gen ma héa vao vecto.
Céc phuong phép 14 tit ca cac phuong phap thong thudng. Trong cic phuong an thuc
hién cta sang ché, trinh ty axit amin cua protein ALS c6 kha nang khang thube diét co
theo sang ché duogc thé hién béng trinh ty ¢6 ma nhén biét SEQ ID NO: 2. Protein duoc

xac dinh 12 tdng hop axetolactat khong nhay cam véi thude diét cé imidazolinon.

Sang ché con dé xudt axit nucleic hodc gen ma hoa protein theo khia canh thir nhét
clia sdng ché. Theo sang ché, axit nucleic c6 thé 1a ADN hodc ARN, trong 36 ADN dugc
ru tién. Dya trén tién dé& da biét cua trinh tu protein hodc trinh tu axit nucleic dugc ma
hoa, théng qua mdi quan hé twong tmg véi codon thong thuong va tin sb biéu hién cia
vat chi, ngudi c6 hidu biét trung binh trong cling linh vire k¥ thuat c6 kha nang thu duoc
va tdi wu hoa axit nucleic ma hoa protein theo khia canh thir nhét ctia sang ché sir dung
phuong phép phén Gng chudi polymeraza (Polymerase Chain Reaction: PCR), ADN tai
t6 hop hodc téng hop nhan tao. Sau khi thu duge axit nucleic, axit nucleic ¢6 thé dugc

nhén 1én trong vecto, bién nap hodc chuyén nhiém vao trong cic té bao twong ung va
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sau d6 dugc ting sinh qua cac té bao chi théng thudng, tir d6 lugng 16n axit nucleic c6
thé duoc tach chiét. T8t hon 13, trinh tu nucleotit ciia axit nucleic & khia canh thi hai
ctia sang ché duoc thé hién béng trinh tw ¢6 ma nhén biét SEQ ID NO: 1. Cu thé, trinh
tuw ADN ctia sang ché ¢6 duge bang cach thay dbi nucleotit thir 512 ctia trinh tu gen ALS
cta Ita kiu dai 14 hat gidng lua indica truyén thdng dong nang suit thip Hefei thay dbi
tir nucleotit C sang nucleotit A va thay dbi nucleotit thir 1050 tir nucleotit T thanh

nucleotit A.

Ngoai ra, voi laa kiéu dai 12 hat gidng lua indica truyén thdng dong nang suét thap
Hefei trude khi dot bién, trinh tu nucleotit ALS ctia dong ning suit thap Hefei kiéu dai
nhay cam v&i thude diét cé khang ALS dugc thé hién bang trinh t ¢6 ma nhan biét SEQ

ID NO: 3, va axit amin duoc thé hién bang trinh tu ¢6 ma nhan biét SEQ ID NO: 4.

Sang ché con dé xuat catxet bi€u hién, vecto tai to hop hodc té bao c6 chira axit
nucleic hodc gen néu trén.

Ngoai ra, sang ché con dé xuat cac ung dung protein ALS véi tinh khang thudc
diét cd, axit nucleic hodc gen va catxet bicu hién, vecto tai to hgp hodc t€ bao trong khia

canh khang thudc diét c6 cia cy trong.

Cay tréng & trén bao gdm nhung khéng giGi han & cdy lua, cdy thubc 14, cdy

Arabidopsis thaliana, cdy bong, v.v..

Sang ché con dé xuét phuong phap dé thu duge cdy trong c6 kha nang khang thudc

diét c¢6, phuong phéap bao gdm cac bude sau day:

1) tao kha ning cho cdy chtra axit nucleic hoic gen dugc mo ta trong sang ché;

hoidc
2) cho phép cay biéu hién protein.

Phuong phap néu trén bao gdm céc bude chuyén gen, lai tao, lai hdi quy hodc nhan
gidng sinh dudng.

Sang ché con dé xuét phuong phép x4c dinh cdy tréng, trong d6 cdy trong 1a cay
¢6 chira axit nucleic, cdy trong biéu hién protein hodc cy trong thu dugc bang phuong

phap, cu thé phwong phap bao gbém céac bude sau:

1) xéc dinh xem cdy trdng c6 chira axit nucleic hoic gen hay khong; hodc
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2) xéc dinh xem cdy trdng c6 biéu hién protein hay khong.

Sang ché con dé xuit protein ALS cho phép cay trdng khang thudc diét co va axit
amin tht 350 trong trinh ty axit amin duoc dot bién tir axit aspartic thanh axit glutamic.
Trinh tu axit amin cda protein ALS dugc thé hién b%mg trinh tu ¢6 ma nhén biét SEQ ID
NO: 8. Cu thé, trinh ty ADN theo sang ché 14 trinh ti gen ALS ctia gidng lua kiéu dai 12
hat gibng lua indica truyén théng R89 c6 nucleotit thir 1050 dwgc thay ddi tir nucleotit
T thanh nucleotit A va trinh tw nucleotit dugc thé hién b%mg trinh ty ¢6 ma nhan biét

SEQ ID NO: 7.

Trinh ty nucleotit cia ALS cua lua kiéu dai 13 hat giéng lta indica truyén théng
R89 ciia sang ché duoc thé hién bang trinh ty ¢6 ma nhan biét SEQ ID NO: 9, va trinh

tur axit amin duge thé hién bing trinh ty ¢6 ma nhan biét SEQ ID NO: 10; va

Sang ché con d& xuit protein ALS cho phép cdy trong c6 kha ning khang thudce
diét c6 va axit amin thtr 171 trong trinh tu axit amin chi dwgc thay ddi tir prolin thanh
leuxin. Trinh tu axit amin ctia protein ALS dugc thé hién b%tng trinh ty ¢6 ma nhén biét
SEQ ID NO: 12. Cu thé, trinh tw ADN theo sang ché 14 trinh tu gen ALS cua laa kiéu
dai v6i hat giéng laa japonica truyén thdng Jiahua No. 1 ¢6 nucleotit thir 512 dugc thay
d6i tir C thanh T va trinh tw nucleotit dugc thé hién béng trinh tw ¢6 ma nhan biét SEQ
ID NO: 11.

Trinh tu nucleotit ALS cta lta kiéu dai Jiahua No. 1 cta sang ché duoc thé hién
béng trinh tu ¢4 ma nhén biét SEQ ID NO: 13, va trinh tu axit amin dugc thé hién béng

trinh tw ¢6 ma nhan biét SEQ ID NO: 14.

Sang ché con @& xuit phuong phap kiém soét ¢6 dai, trong d6 phuong phép bao
gdm viée st dung lidu thube diét ¢6 hiéu qua cho dit trong, trong do cac loai cy trong
c6 chira axit nucleic hodc gen, hoac catxet biéu hién, vecto tai td hop hodc t€ bao va

thudc diét co 1a thude diét co imidazolinon.

Sang ché con d& xuat phuong phéap bao vé ciy trong khoi thiét hai do thudc diét ¢6
gdy ra, trong &6 phuong phap bao gdm viéc sir dung lidu thube diét ¢ hiéu qua cho
ving dét trdng trot, trong d6 cay trdng c6 chira axit nucleic hoic gen hodc ciy tréng
dugc dua vao catxet biéu hién hodc vecto tai td hop, va cac cdy dugc dua vao tao ra

protein khang thudc diét ¢6 va thube diét ¢6 14 thube diét cé imidazolinon.
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Sang ché con dé xuit chét bao vé thude diét co chira protein dot bién ALS.
Hiéu qua dat dugc cta sdng ché
So véi cac k¥ thuat da co, sang ché cé nhitng vu diém sau:

1) Hiéu qué cta sang ché dugce chimg minh bing cic thi nghiém phun thude diét
c6 khang ALS “Imazapic” 1én cac canh ddng, cdy lta giai doan 3-4 14 chita protein ALS
khang thudc diét cé duoc bdc 16 béi sang ché van sinh trudng, phat trién va hinh thanh
hat binh thuong sau khi phun 3,3 ml dung dich Imazapic/1 L nudc (10 14n ndng do sir
dung duoc khuyén nghi), trong khi toan b cay lua kiéu dai giai doan 3-4 14 da chét sau
30 ngay khi phun 1 ml dung dich Imazapic/3 L nude (1 14n ndng d6 st dung dugc khuyén
nghi).

2) Hoat tinh enzym ALS cia lua chuyén gen chtra gen ALS ciia dot bién khang
thude diét co dong ning suét thap Hefei cao hon 4,7 14n so véi hoat tinh enzym ALS cia
kiéu dai, va hoat tinh enzym ALS cua cay thudc 14 thé hé sau chua gen ALS cua dot bién
khang thubc diét cé dong ning suit thip Hefei cao hon 5,2 14n so v&i hoat tinh enzym

ALS cua kiéu dai.

3) X4c dinh hoat tinh enzym ALS dugc thyc hién trén dong ning suit thip Hefei
dot bién ciia sang ché va cdy dot bién khang thude diét cé cia CGMCC No. 12265 trong
don patent Trung Qudc s6 201610226003.6, va hoat tinh enzym ALS cua dong niang
suat thip Hefei d6t bién theo sang ché duoc phat hién cao hon 18% so véi CGMCC No.
12265.

4) Hoat tinh enzym ALS ctia Itia chuyén gen chira gen ALS d6t bién khang thubc
diét c6 s6 2 va sd 3 clia sang ché cao hon 4,96 dén 5,25 14n so vé6i hoat tinh enzym ALS
ctia kiéu dai va hoat tinh enzym ALS ciia cdy thudc 14 chuyén gen thé hé sau chira gen
ALS d6t bién khang thubc diét co sb 2 va sd 3 cta sang ché cao hon 5,84 dén 6,3 14n so

vé6i hoat tinh enzym ALS ctia kiéu dai.

5) Xéc dinh hoat tinh ctia enzym ALS dé thuc hién trén cac dot bién khang thudc
diét ¢6 sd 2 va sb 3 cua séng ché va cay dot bién khéng thude diét ¢ cia CGMCC No.
12265 trong don patent Trung Qudc s 201610226003.6, va cac hoat tinh enzym ALS
clia cac dot bién s6 2 va s 3 theo sang ché duoc phét hién cao hon 15,7% dén 18,6% so

v6i CGMCC No. 12265.
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Mo ta van tat cac hinh vé

Fig.1 14 dot bién lta khang bénh thu dugc bang cich sang loc véi thudc diét co

Imazapic;

Fig.2 1a két qua dién di ctia khuéch dai gen ALS bing PCR; trong d6 A. giéng thtx
nhét 12 Marker; trong lugng phan tir Marker tir trén xuéng dudila s kb, 3 kb, 2 kb, 1 kb,
750 bp, 500 bp, 250 bp va 100 bp, giéng thir hai 1a ADN ciia lta dong ning suét thap
Hefei kiéu dai, giéng thtr ba 1a ADN cia dot bién khang thudc diét ¢é va kich thudce
doan dich 1a 2091 bp; va B. giéng thtr nhét 1a Marker; trong luwong phan tir ctia Marker
tir trén xubng dudi 1a 5 kb, 3 kb, 2 kb, 1,5 kb, 750 bp, 500 bp va 250 bp, giéng th hai
12 ADN cua lua kiéu dai R89, giéng thir ba 12 ADN cua d6t bién khang thudc diét co
R89, giéng tht tw 14 ADN ctia ltia kiéu dai Jiahua No. 1, giéng thtr nim 13 ADN dot bién
khang thudc diét co Jiahua No. 1 va kich thudc doan dich 14 2091 bp;

Fig.3 minh hoa cua xac dinh gi4 tri d6 hép thu dbi véi viée e ché hoat dong cta

enzym ALS cuia kiéu dai va dot bién khéng thube diét ¢ vé6i thude diét cd Imazapic;

Fig.4 14 so dd minh hoa xic minh bing thity phan biang hai enzym BamHI/Sacl
thanh vecto biéu hién ctia gen ALS chira dot bién khang thudc diét cé; trong d6 A. giéng
thtr nhat 1a Marker; trong lugng phan tir ctia Marker tir trén xuéng dudila 5 kb, 3 kb, 2
kb, 1 kb, 750 bp, 500 bp, 250 bp va 100 bp, giéng thir hai 12 vecto tai t& hop khong thiy
phan vé6i enzym, giéng thir ba 1a cac ADN cila doan gen ALS va doan plasmit cia dong
ning sut thip Hefei dot bién duoc tao ra bdi vecto tai td hop sau khi thiy phan bing
hai enzym BamHI/Sacl, kich thuéc ctia doan gen dép ting sw mong doi, diéu nay ching
t6 viée xay dung thanh cong cac vecto; va B. giéng thir nhat 1a Marker; trong luong phén
tr Marker tir trén Xuéng dudi la 15 kb, 8 kb, 5 kb, 3 kb, 2 kb, 1 kb, 750 bp, 500 bp va
250 bp; giéng thir hai 12 vecto tai tb hop khong thity phan vé6i enzym, giéng thir ba 1a
cdc ADN cuia doan gen ALS va doan plasmit ctia dot bién R89 dwoc tao ra bdi vecto tai
t5 hop sau khi thiy phan bang hai enzym BamHI/Sacl, giéng thtr tu 1 cdac ADN cua
doan gen ALS va doan plasmit ctia dot bién Jiahua No. 1 dugc tao ra boi vecto tai td
hop sau qua trinh thily phan bang hai enzym BamHI/Sacl va kich thuéc cua doan gen

d4p g mong doi, diéu nay chimg to su xay dung thanh cong vecto;

Fig.5 la so d0 phat hién PCR ciia Itia dot bién gen ALS; trong d6 A. giéng thir nhat
la Marker; trong lugng phan tir ctia Marker tir trén xuéng dudila 5 kb, 3 kb, 2 kb, 1 kb,
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750 bp, 500 bp va 250 bp; giéng thir hai 14 ADN ctia kiéu dai khong bién ddi gen, dugc
str dung 1am dbi chtng am, giéng thir ba 14 ADN ctia plasmit chita trinh tu dot bién ALS
dong ning sut thip Hefei sit dung 1am mach khuon va 1a d6i chimg dwong, céc giéng
thtr tw dén thir sdu 12 ADN cy chuyén gen bién ddi gen ALS ctia dot bién khéng thudc
diét co; B. giéng tht nhét 1a Marker; trong Iuwgng phan tir ctia Marker tir trén xudng dui
14 3 kb, 2 kb, 1 kb, 750 bp, 500 bp va 250 bp; giéng thtt hai 1a ADN ctia kiéu dai khong
chuyén gen str dung lam ddi chung am, giéng th ba 13 ADN cila plasmit chira trinh tu
dot bién ALS R89 sir dung lam mach khudn va 1a d6i chimg dwong, giéng thir tur 1a ADN
cta plasmit chira trinh ty dot bién ALS Jiahua No. 1 st dung lam mach khuon va la a6i
chimg duong, cac giéng thir naim dén thir sau 1a ADN ciia cdy chuyén gen bién dbi gen
ALS cua dot bién khang thudc diét co R89; va cac giéng thir bay dén thr tim 12 ADN

clia cdy chuyén gen bién d6i gen ALS ctia dot bién khang thude diét ¢6 Jiahua No. 1;

Fig.6 1a biéu dd minh hoa sy x4c dinh gié tri do hép thu dbi véi viée wre ché hoat
dong enzym ALS ctia Ita kiéu dai va lua chuyén gen chira gen ALS cta dot bién khang

thuoc diét cé véi thude diét cd Imazapic;

Fig.7 1a biéu @6 minh hoa xac dinh gi4 tri do hép thu trong viéc tc ché hoat dong
enzym ALS ctia cdy thudc 1a kiéu dai va cy thude 14 chuyén gen ¢6 chira gen ALS cua
dot bién khang thube diét co v6i thube diét co Imazapic;

Fig.8 minh hoa su x4c dinh gia tri d6 hép thu trong viéc (rc ché hoat dong enzym
ALS ctia d6t bién khéng thube diét c6 va CGMCC No. 12265 v&i thude diét ¢6 Imazapic;

Fig.9 1a dot bién Ita khang thudc diét c6 Jiahua No. 1 thu dugc bang cach sang loc

véi thude di€t co Imazapic;

Fig.10 12 dot bién lta khang thubc diét c6 R89 thu dugc bing cach sang loc véi

thudc diét co Imazapic;

Fig.11 la biéu d6 minh hoa x4c dinh gié tri d6 hép thu dbi vai viée trc ché hoat
dong clia enzym ALS cua kiéu dai, dot bién s6 2 va s6 3 khéang thube diét c6 véi thube
diét c6 Imazapic;

Fig.12 1a biéu d6 minh hoa xé4c dinh gi tri d6 hdp thu déi véi viéc tc ché hoat
dong enzym ALS ctia laa kiéu dai, lua chuyén gen chita gen ALS ctia dot bién s 2

khang thude diét co va lua chuyén gen chtra gen ALS ctia dot bién sb 3 khang thudc diét
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¢6 v6i thude diét cé Imazapic;

Fig.13 1a biéu dd minh hoa xéc dinh gid tri d6 hip thu trong viéc e ché hoat dong
enzym ALS ctia cdy thude 14 kiéu dai, cdy thudc 1a chuyén gen chira gen ALS ctia dot
bién s6 2 khang thudc diét c6 va cdy thude 14 chuyén gen chira gen ALS ciia dot bién s6

3 khéang thuoc diét c6 vai thuoc diét cd Imazapic; va

Fig.14 biéu d6 minh hoa x4c dinh gia tri do hép thu trong viéc wrc ché hoat dong
enzym ALS ctia dot bién sb 2 khang thubc diét co, dot bién sé 3 khang thube diét c6 va
CGMCC No. 12265 véi thube diét c6 Imazapic.

MO ta chi tiét sang ché

Céc phuong 4n thuc hién cta sing ché s& duoc md ta chi tiét dudi day, nhung
ngudi ¢6 hiéu biét trung binh trong cing linh vuc k§ thuat s& hiéu rang cic phwong an
duéi day chi dé minh hoa cho sang ché va khéng nhim gii han pham vi cta sang ché.
Néu khong c6 diéu kién cy thé duge quy dinh trong phuong an, cac didu kién binh
thuong hodc cac didu kién dugc dé xuit béi nha san xuét phai dugc tudn theo. Thube
thir hogc dung cu duoc str dung ma khong can quy dinh ciia nha san xuét 13 cic san phdm

thong thuong cé thé duge mua trén thi truong.

Phuong 4n thtr nhat: Thu nhén trinh tu cta lua dong ning suit thap Hefei, Jiahua

No. 1 va kiéu dai R89.

Mbi dugc thiét ké theo gen ALS cia Nipponbar tir Ngan hang Gen cia Trung tim
Thong tin Céng nghé sinh hoc Quédc gia Hoa Ky (The National Center for Biotechnology
Information: NCBI), (NCBI: XM_015770973) dé khuéch dai, Takara PrimerSTAR Max
ADN Polymeraza polymeraza (mua tl cong ty Takara) da dugc st dung dé khuéch dai
gen ALS ctia dong ning suét thap Hefei, Jiahua No. 1 va kiéu dai R89 va hé thdng phan

ung ctia ching duoc thue hién nhu sau:

PrimerSTAR Max Premix (2x): 10,0 ul
Mdi xubi (10 pM): 1,0 pl
Mdi nguge (10 pM): 1,0 ul
Bo gen ADN ctia lta (20 dén 30 ng/uL): 1,0 pl

Nuéc v trung duge thém vao dé dat thé tich: 20 pl
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Phuong phép hai bugc duge st dung trong qué trinh phan ng khuéch dai PCR, &

va kéo dai dugce két hop & 68°C.

Quy trinh dugc thuc hién nhu sau: trude bién tinh & 98°C trong 3 phut; 35 chu ky;
bién tinh & 98°C trong 10 gidy; kéo dai & 68°C trong 2 phiit; va cd 1ap & 72°C trong 10
phut.

Sau d6 2 pl san phdm PCR dugc phat hién bing dién di trén gel agaroza 1% va kich
thudce doan dich duoc tim théy, san phém PCR con lai duoc tinh sach va thu hdi bang
b6 kit tinh sach PCR (mua tir cdng ty Axygen), duoc nhan dong bang vecto pMD19-T
(mua tir cdng ty Takara), va sau d6 duge bién nap vio trong vi khuin Escherichia coli.
Escherichia coli 12 don dong dugc chon ngiu nhién trong mdi khudn lac dugc bién nap
@& thuc hién PCR, va 6 khuin lac don dong duoc nhan dong véi két qua PCR dwong
tinh dugc giri dén Nanjing Yidao Biotechnology Co., Ltd. dé giai trinh tu, thu dugc trinh
tir gen ALS d6t bién va chiéu dai doan gen 1a 2091 bp.

Két qua giai trinh ti doan gen ALS ctia kiéu dai giéng lta ning suét thdp Hefei nhu

sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGCGGLCCGLCGGLLCG
CCACCTTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
GCCGCTCCGGCCGTGGGGGACGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCG
GGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCAT
CACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTCCG
GGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCC
CCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCG
TCCCGATGGTCGCCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCG
ACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCAAG
CACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGAA
GCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACATCC
CCAAGGACATCCAGCAGCAGATGGCTGTGCCAGTCTGGGACACCTCGATG
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AATCTACCGGGGTACATTGCACGCCTGCCCAAGCCACCCGCGACAGAATT
GCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTA
TGTCGGTGGTGGCTGCTCTGCATCTGGTGATGAATTGCGCCGGTTTGTTGA
GCTGACCGGCATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTCCC
CAGTGATGATCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTGTA
CGCAAATTATGCGGTGGATAAGGCTGACCTGTTGCTTGCATTTGGCGTGCG
GTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCA
AGATTGTGCACATTGACATTGATCCAGCGGAGATTGGAAAGAACAAGCAA
CCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAAT
GCTCTGCTAGACCAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCATGG
CACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAGAC
TTTTGGTGAAGAGATCCCACCGCAATATGCTATTCAGGTGCTGGATGAGCT
GACGAAAGGGGAGGCAATCATCGCTACTGGTGTTGGACAGCACCAGATGT
GGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCG
GCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCT
GTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTTC
CTCATGAACATTCAGGAGTTGGCATTGATCCGCATTGAGAACCTCCCGGTG
AAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTTGTGCAATGGGA
GGATAGGTTTTACAAGGCAAATAGGGCGCATACATACTTGGGCAACCCAG
AATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAAGGGTTCA
ATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCA
AGAAGATGCTCGAGACCCCAGGGCCATACTTGTTGGATATCATCGTCCCAC
ACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGAC
ATGATCCTGGATGGTGATGGCAGGACTATGTATTAATCTATAATCTGTATG
TTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAGA
GAAGGGCGACACGCGATGCAG

Két qua giai trinh tu doan gen ALS cua kiéu dai R89 nhu sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGCGGCCGCGGLCG
CCACCTTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
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GCCGCTCCGGCCGTGGGGGACGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCG
GGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCAT
CACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTCCG
GGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCC
CCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCG
TCCCGATGGTCGCCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCG
ACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCAAG
CACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGAA
GCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACATCC
CCAAGGACATCCAGCAGCAGATGGCTGTGCCAGTCTGGGACACCTCGATG
AATCTACCGGGGTACATTGCACGCCTGCCCAAGCCACCCGCGACAGAATT
GCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTA
TGTCGGTGGTGGCTGCTCTGCATCTGGTGATGAATTGCGCCGGTTTGTTGA
GCTGACCGGCATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTCCC
CAGTGATGATCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTGTA
CGCAAATTATGCGGTGGATAAGGCTGACCTGTTGCTTGCATTTGGCGTGCG
GTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCA
AGATTGTGCACATTGACATTGATCCAGCGGAGATTGGAAAGAACAAGCAA
CCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAAT
GCTCTGCTAGACCAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCATGG
CACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAGAC
TITTGGTGAAGAGATCCCACCGCAATATGCTATTCAGGTGCTGGATGAGCT
GACGAAAGGGGAGGCAATCATCGCTACTGGTGTTGGACAGCACCAGATGT
GGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCG
GCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCT
GTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTTC
CTCATGAACATTCAGGAGTTGGCATTGATCCGCATTGAGAACCTCCCGGTG
AAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTTGTGCAATGGGA
GGATAGGTTTTACAAGGCAAATAGGGCGCATACATACTTGGGCAACCCAG
AATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAAGGGTTCA
ATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCA
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AGAAGATGCTCGAGACCCCAGGGCCATACTTGTTGGATATCATCGTCCCAC
ACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGAC
ATGATCCTGGATGGTGATGGCAGGACTATGTATTAATCTATAATCTGTATG
TTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAGA
GAAGGGCGACACGCGATGCAG

Két qua giai trinh tu doan gen ALS cia kiéu dai Jiahua No. 1 nhu sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGLGGLCCGLGGLCa
CCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
GCCGCTCCGGCCGTGGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCG
GGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCAT
CACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTCCG
GGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCC
CCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCG
TCCCGATGGTCGCCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCG
ACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCAAG
CACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGAA
GCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACATCC
CCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGATG
AATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATT
GCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTA
TGTCGGTGGTGGCTGCTCTGCATCTGGTGACGAATTGCGCTGGTTTGTTGA
GCTGACTGGTATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTCCC
CAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTGTA
CGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTTTGGTGTGCG
GTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCA
AGATTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAA
CCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAAT
GCTCTGCTACAACAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCATGG
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CACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAAAC

TTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGCTGGATGAGCT
GACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGATGT
GGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCG
GCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCT
GTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTTC
CTCATGAACATTCAGGAGCTGGCATTGATCCGCATTGAGAACCTCCCTGTG
AAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTGGTGCAATGGGA
GGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACCCGG
AATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAGGGGTTCA
ATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCA
AGAAGATGCTCGAGACTCCAGGGCCATACTTGTTGGATATCATCGTCCCGC
ACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGAC
ATGATCCTGGATGGTGATGGCAGGACTGTGTATTAATCTATAATCTGTATG
TTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAGA
GAAGGGCGACACGCGATGCAG

Phuong 4n thtt hai: qua trinh thu nhén lda dot bién khing thubc diét cd

imidazolinon (Imazapic).

1. 150 kg hat gidng lia indica truyén théng ctia dong ning suét thip Hefei (Hua
K018 duoc cung cip bdi Anhui Huakai Agricultural Science and Technology Co., Ltd.)
(MO, dugc ngam trong nudc sach trong 2 gio) duge ngdm trong 0,5% dén 1,0% trong
lugng (w/w) etyl metanesulfonat (EMS) trong 6 git dén 9 gid & nhiét d phong trong 6
14n va hat giéng duoc 1ic mdi gi mot 1an; dung dich EMS duoc loai bo, hat giéng duoc
ngam véi nude may 5 1an, mdi 1an ngdm trong 5 phut, sau d6 hat gidng dugc rira qua
dém bing nudc may, hat gidng duoc gieo trén canh ddng vao ngay hom sau st dung
phéin bon thdng thudng va quan ly nuée (M1). Sau khi cay trudng thanh, hat thu hoach
duoc tron 1an, sdy kho va luu trit cho mua dong. Nhitng hat gidng da duoc gieo trén
canh ddng vao nam sau. Khi ciy laa (M2) giai doan 3-4 14 dugc phun véi 3,3 ml dung
dich Imazapic/1 L nuéc (“Imazapic” 1a thude diét ¢é imidazolinon dang nu6e duge san
xuét béi Cong ty BASF cta Dtic, véi néng d6 tbi thidu duogc khuyén nghi 1a 1 ml
Imazapic/1,5 L d¢én 3 L nudc), va sau 30 ngay phun, nhitng cdy c6 mau xanh la cay binh

thuong 12 nhitng dot bién lia khang thubc diét co imidazolinon (nhu thé hién trén Fig.1).
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Téng s6 128 cay don 1& M2 khéang thube diét c6 da duoge thu, thue hién quén ly nude va
phan bon thong thudng cho cac ciy don 1¢ khang thube diét co, 101 cay don 1é khang
thudc diét c6 M2 c6 thé ra hat binh thudng, va sau khi hat truéng thanh, hat cta cdy don

1¢ khang thudc duoc thu hoach, séy kho va luu trit cho mua dong.

2. 150 kg hat gibng lua indica truyén théng ctia R89 (duwgc cung cdp béi Anhui
Royee Seed Co., Ltd.) va hat gidng lua indica truyén théng ctia Jiahua No. 1 (dwgc cung
cép boi Ngan hang bao tén va str dung giéng cay trong tinh Giang Td- Jiangsu Provincial
Platform for Conservation and Utilization of Argricultural Germplasm) (M0, dugc ngdm
trong nudce sach trong 2 gid) duoc ngdm trong 0,5% dén 1,0% (w/w) etyl metanesulfonat
(EMS) trong 6 gid dén 9 gir & nhiét do phong trong 6 14n va hat gidng duoc lic mbi 1
gior 1 1an; dung dich EMS dugc loai b, hat gidng duoc ngam véi nude may 5 1an, mdi
1an trong 5 phut, sau d6 hat dwgc rira qua dém bang nuée may, hat gidng duge gieo trén
canh ddng vao ngay hém sau va thuc hién quan Iy nuée (M1) va phan bén théng thudng.
Sau khi cdy trudng thanh, hat giéng duoc thu hoach tron 13n, dugc séy kho va dugc lvu
trit cho mua ddng. Nhiing hat giéng da duoc gieo trén canh ddng vao nam sau. Khi ciy
lta (M2) & giai doan 3-4 14 dugc phun véi 3,3 ml dung dich Imazapic/l L nude
(“Imazapic™ 1a thubc diét co imidazolinon dang nuée duge san xuat béi Cong ty BASF
ctia Ptic, véi ndng d6 tdi thidu duge khuyén nghi 12 1 mL dung dich Imazapic/1,5 L dén
3 L nuéc), va sau 30 ngdy phun, ciy c6 mau xanh 14 cdy binh thuong 13 lta dot bién sb
2 va 56 3 khang thudc diét cé imidazolinon (nhu thé hién trén Fig.9 va Fig.10). Sau khi
hat giéng ctia lua dot bién sb 2 va sb 3 khéng thude diét co da trudng thanh, hat cia céc
cdly don 1é khang thude diét co dugc thu hoach, siy kho va bao quan cho mia dong.

Phuong 4n thir ba: phan tich vi tri dot bién ctia dot bién gen lia khang thube diét
co.

La ctia cdy lda dot bién khang thude diét ¢6 thu duge trong phuwong an thir hai néu
trén dd dugc ldy, va bd gen ADN dugc tach chiét va giri dén Nanjing Yidao
Biotechnology Co., Ltd. d& giai trinh tu bd gen. Két qua gidi trinh ty dugc so sénh véi
gen ALS ciia dong nang suit thdp Hefei kidu dai, dot bién lua khang thudc diét co duoc
phat hién c6 dot bién & hai vi tri trén gen ALS, cdc nhém bazo thir 512 va thir 1050 da
bi dot bién, dugc thay dbi tir C thanh A, va T thanh A, twong Gng, do d6 din dén vi tri
thit 171 va vi tri thit 350 cua trinh tyr axit amin ma héa tvong tmg duoc thay ddi tir prolin

thanh histidin va asparagin thanh axit glutamic, trc 13, trinh ty nucleotit cia gen ALS
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dot bién khang thudc diét co da dwoc thé hién bang trinh tw ¢6 ma nhan biét SEQ ID
NO: 1, va mi hoa trinh ty axit amin ma hoéa ctia protein ALS da duoc thé hién béng trinh

tu ¢6 ma nhan biét SEQ ID NO: 2.

L4 cua dot bién s6 2 khang thudc diét c6 thu duoc trong phwong 4n thit hai & trén
da duoc 14y, bd gen ADN duoc tach chiét va giri dén Nanjing Yidao Biotechnology Co.,
Ltd. dé giai trinh tu. Két qua giai trinh tw dugc so sanh véi gen ALS cua hat gidng lua
indica truyén théng R89 kiéu dai, dot bién s6 2 khang thudc diét cé duge phat hién 14
chi c6 dot bién tai mot vi tri trén gen ALS, nhém bazo thir 1050 bi dot bién, thay dbi tir
T thanh A, do d6 dan dén vi tri th 350 cta trinh ty axit amin ma héa twong Gmg duge
thay di tir asparagin thanh axit glutamic, tirc 13, trinh ti nucleotit ctia gen ALS d6t bién
khang thubc diét co s6 2 dd dugc thé hién bang trinh ty c6 ma nhén biét SEQ ID NO: 7,
va trinh ty axit amin ma hoéa ctia protein ALS da dugc thé hién bang trinh ty c6 ma nhan

biét SEQ ID NO: 8.

L4 ctia d0t bién s6 3 khang thudc diét co thu duge trong phwong 4n thi hai da dwoc
chon, bd gen ADN dugc tach chiét va giri ¢én Nanjing Yidao Biotechnology Co., Ltd.
dé giai trinh tu. Két qua giai trinh ty duge so sanh véi gen ALS cua laa kiéu truyén
thdng Jiahua No. 1 kiéu dai, lta d6t bién sé 3 khang thudc diét cé duoc phat hién chi ¢6
d6t bién tai mot vi tri trén gen ALS, nhém bazo thr 512 da bi dot bién, dugc thay dbi tir
C thanh T, do d6 dan dén vi tri thir 171 cla trinh tu axit amin ma héa tuong ing duogc
thay dbi tur prolin thanh leuxin, tirc 13, trinh tu nucleotit ctia gen ALS dot biénsd 3 khéng
thudc diét co da dugc thé hién béng trinh ty ¢ ma nhan biét SEQ ID NO: 11, va trinh
tu axit amin ma hoéa ctia protein ALS dd duoc thé hién béng trinh tw c6 ma nhén biét

SEQ ID NO: 12.

Giéng laa dot bién khang thudc diét c6 theo sang ché duoc phén loai va dit tén 1a
hat gidng laa HF-407 (Oryza sativa Indica nhém HF-407) va ching nay da dugc luu
gift tai Bao tang gidng chuan vi sinh vat Trung Qudc (CCTCC) vao ngay 02 thang 6
ndm 2017 va tai trung tdm suu tdp Pai hoc Vii Han (déi dién voéi trudong tiéu hoc Vi
Han), huyén Vii Xwong, thanh phé Vii Han, tinh Hb Béc, ma buu dién: 430072 va sb
luru chung tai CCTCC: P201714.

Gidng lta dot bién sb 2 khang thube diét c6 R89 ciia sang ché duoc phan loai va

dat tén 1a hat giéng lia R28 (Oryza sativa Indica nhém R28), va nguyén li€u nay da
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duoc luu giit tai Bao tang giéng chudn vi sinh vét Trung Qudc (CCTCC) vao ngiy 30
thang 7 nam 2017, tai Trung tdm suu tap Pai hoc Vi Han (déi dién vdi truong tiéu hoc
1a chi nhéanh lién két thir nhét cia Pai hoc Vil Han), huyén Vii Xuong, thanh phd Vii
Héan, tinh H Bic, ma buu dién: 430072 va s6 luu ching tai CCTCC: P201718.

Gibng Iua dot bién sb 3 khang thudc diét ¢6 Jiahua No. 1 clia séng ché dugc phan
loai va dit tén 1a hat gidng lua JH10 (Oryza sativa Japonica nhém JH10), va nguyén
liéu nay da duge lwu giit tai Bao tang giéng chudn vi sinh vat Trung Qubc (CCTCC) vio
ngay 30 thang 7 nam 2017, tai Trung tim suu tap ctia Pai hoc Vii Han (ddi dién Truong
tiéu hoc 1a chi nhanh lién két thir nhat ctia Pai hoc Vii Han), huyén Vii Xuong, thanh

phd Vii Han, tinh H Bic, ma bwu dién: 430072 va s Ivu ching tai CCTCC: P201720.

Phuong 4n thtt tu: nhan ban gen ALS cia cdy laa dot bién khang thube diét cé

imidazolinon

B6 gen ADN tuong ng dugc tach chiét tir lta dot bién khéang thubc diét co, lua
dot bién s6 2 va sb 3 khang thudc diét cé & trén. Theo trinh tu gen ALS cia dong niang
suat thp Hefei kiéu dai, gen ALS ctia lua indica truyén thdng R89 kiu dai va gen ALS
clia ltia japonica truyén thong kiéu Jiahua No. 1 kiéu dai, cdc doan mdi ddc hiéu dé
khuéch dai toan bd chiéu dai cia gen ALS dugc thiét ké nhu sau: mdi xudi F 5°-
TCGCCCAAACCCAGAAACCC-3’ va mdi nguoc R 5’-
CTCTTTATGGGTCATTCAGGTC-3’.

Takara Primer Star Max ADN Polymeraza polymeraza (duoc cung cdp béi cong
ty Takara) dd dugc st dung dé khuéch dai gen ALS tuwong tng va hé théng phan tng

PCR duogc thuc hién nhu sau:

PrimerSTAR Max Premix (2x): 10,0 pl
Mdi xudi (10 pM): 1,0 pl
Mbi nguge (10 pM): 1,0 pl
Bo gen ADN ctia lta (20 dén 30 ng/pL): 1,0 pl

Nuée v tring dugc thém vao dé dat thé tich: 20 pl.

Phuong phép hai budc duge st dung trong qué trinh phan ting khuéch dai PCR, @
va kéo dai duoc két hop & 68°C.
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Quy trinh PCR dugc thue hién nhu sau: trude bién tinh & 98°C trong 3 phut; 35 chu
ky bao gdém bién tinh & 98°C trong 10 gidy; kéo dai & 68°C trong 2 phut; va co 14p &
72°C trong 10 phtt.

Sau d6, 2 pl cta san phdm PCR dugc phat hién bing dién di trén gel agaroza 1%
va kich thude doan dich duoc tim thdy (nhu thé hién trén Fig.2A va Fig.2B), san phim
PCR con lai duogc tinh sach va thu hoi bing bd kit tinh sach PCR (mua tir cong ty
Axygen), duoc nhan dong bang vecto pMD19-T (mua tir cong ty Takara) sau d6 duge
bién nap vao trong vi khuin Escherichia coli. Escherichia coli 12 don dong dugc chon
ngAu nhién trong mdi cac thé dugc bién nap dé thyc hién PCR, va 6 don dong duge nhan
dong v&i két qua PCR duong tinh dugc giri dén Nanjing Yidao Biotechnology Co., Ltd.
@& giai trinh tu, thu dugc trinh tw gen ALS dot bién va chidu dai doan gen 1a 2091 bp.
Két qua giai trinh tw doan gen ALS cta dot bién Ita s6 1 dong ning suit thip Hefei

khéng thudc diét cé nhu sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGCGGLCCGCGGLCG
CCACCTTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
GCCGCTCCGGCCGTGGGGGACGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCG
GGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCAT
CACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTCCG
GGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCC
CCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCG
TCCCGATGGTCGCCATCACGGGCCAGGTCCACCGCCGCATGATCGGCACC
GACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCAA
GCACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGA
AGCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACAT
CCCCAAGGACATCCAGCAGCAGATGGCTGTGCCAGTCTGGGACACCTCGA
TGAATCTACCGGGGTACATTGCACGCCTGCCCAAGCCACCCGCGACAGAA
TTGCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTC
TATGTCGGTGGTGGCTGCTCTGCATCTGGTGATGAATTGCGCCGGTTTGTT
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GAGCTGACCGGCATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTC
CCCAGTGATGATCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTG
TACGCAAATTATGCGGTGGATAAGGCTGACCTGTTGCTTGCATTTGGCGTG
CGGTTTGATGAACGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGC
CAAGATTGTGCACATTGACATTGATCCAGCGGAGATTGGAAAGAACAAGC
AACCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGA
ATGCTCTGCTAGACCAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCAT
GGCACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAG
ACTTTTGGTGAAGAGATCCCACCGCAATATGCTATTCAGGTGCTGGATGAG
CTGACGAAAGGGGAGGCAATCATCGCTACTGGTGTTGGACAGCACCAGAT
GTGGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTC
GGCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTC
TGTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTT
CCTCATGAACATTCAGGAGTTGGCATTGATCCGCATTGAGAACCTCCCGGT
GAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTTGTGCAATGGG
AGGATAGGTTTTACAAGGCAAATAGGGCGCATACATACTTGGGCAACCCA
GAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAAGGGTTC
AATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATC
AAGAAGATGCTCGAGACCCCAGGGCCATACTTGTTGGATATCATCGTCCCA
CACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGA
CATGATCCTGGATGGTGATGGCAGGACTATGTATTAATCTATAATCTGTAT
GTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAG
AGAAGGGCGACACGCGATGCAG

Két qua giai trinh trr doan gen ALS ctia dot bién lta s6 2 khang thudc diét cd R89

nhu sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGCGGCCGCGGCCG
CCACCTTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
- GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
GCCGCTCCGGCCGTGGGGGACGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGTCAGCGACGTGTTCGCCTACCCG
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GGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTCAT
CACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTCCG
GGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCC
CCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCG
TCCCGATGGTCGCCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCG
ACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCAAG
CACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGGAA
GCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACATCC
CCAAGGACATCCAGCAGCAGATGGCTGTGCCAGTCTGGGACACCTCGATG
AATCTACCGGGGTACATTGCACGCCTGCCCAAGCCACCCGCGACAGAATT
GCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTA
TGTCGGTGGTGGCTGCTCTGCATCTGGTGATGAATTGCGCCGGTTTGTTGA
GCTGACCGGCATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTCCC
CAGTGATGATCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTGTA
CGCAAATTATGCGGTGGATAAGGCTGACCTGTTGCTTGCATTTGGCGTGCG
GTTTGATGAACGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCA
AGATTGTGCACATTGACATTGATCCAGCGGAGATTGGAAAGAACAAGCAA
CCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAAT
GCTCTGCTAGACCAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCATGG
CACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAGAC
TTTTGGTGAAGAGATCCCACCGCAATATGCTATTCAGGTGCTGGATGAGCT
GACGAAAGGGGAGGCAATCATCGCTACTGGTGTTGGACAGCACCAGATGT
GGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCG
GCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCT
GTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTTC
CTCATGAACATTCAGGAGTTGGCATTGATCCGCATTGAGAACCTCCCGGTG
AAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTTGTGCAATGGGA
GGATAGGTTTTACAAGGCAAATAGGGCGCATACATACTTGGGCAACCCAG
AATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAAGGGTTCA
ATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCA
AGAAGATGCTCGAGACCCCAGGGCCATACTTGTTGGATATCATCGTCCCAC
ACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGAC
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ATGATCCTGGATGGTGATGGCAGGACTATGTATTAATCTATAATCTGTATG
TTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAGA
GAAGGGCGACACGCGATGCAG

Két qua giai trinh ty doan gen ALS cua lta dot bién sb 3 khang thudc diét cé dong

Jiahua No. 1 nhu sau:

CTGCATCGCGTGTCGCCCTTTCGCCCAAACCCAGAAACCCTCGCCGCC
GCCGCCGCCGCCATCACCCACCATGGCTACGACCGCCGCGGCCGLCGGCCaG
CCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACCACCAG
CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAG
GTGCTCGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCAC
GCCGCTCCGGCCGTGGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCC
TCGTGGAGGCGCTGGAGCGGTGCGGCGtruocCAGCGACGTGTTCGCCTACC
CGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGACGCGCTCCCCGGTC
ATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGGCGTC
CGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCG
GCCCCGGGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACT
CCGTCCCGATGGTCGCCATCACGGGCCAGGTCCTCCGCCGCATGATCGGCA
CCGACGCCTTCCAGGAGACGCCCATAGTCGAGGTCACCCGCTCCATCACCA
AGCACAATTACCTTGTCCTTGATGTGGAGGACATCCCCCGCGTCATACAGG
AAGCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGCTGGTCGACA
TCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCG
ATGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGA
ATTGCTTGAGCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCT
CTATGTCGGTGGTGGCTGCTCTGCATCTGGTGACGAATTGCGCTGGTTTGTT
GAGCTGACTGGTATCCCAGTTACAACCACTCTGATGGGCCTCGGCAATTTC
CCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGATGCATGGCACGGTG
TACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTTTGGTGTG
CGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGC
CAAGATTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGC
AACCACATGTGTCAATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGA
ATGCTCTGCTACAACAGAGCACAACAAAGACAAGTTCTGATTTTAGTGCAT
GGCACAATGAGTTGGACCAGCAGAAGAGGGAGTTTCCTCTGGGGTACAAA
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ACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGCTGGATGAG
CTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGAT
GTGGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTC
GGCTGGTCTGGGCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTC
TGTGGCTAACCCAGGTGTCACAGTTGTTGATATTGATGGGGATGGTAGCTT
CCTCATGAACATTCAGGAGCTGGCATTGATCCGCATTGAGAACCTCCCTGT
GAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGGTGGTGCAATGGG
AGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACCCG
GAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAGGGGTTC
AATATTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATC
AAGAAGATGCTCGAGACTCCAGGGCCATACTTGTTGGATATCATCGTCCCG
CACCAGGAGCATGTGCTGCCTATGATCCCAAGTGGGGGCGCATTCAAGGA
CATGATCCTGGATGGTGATGGCAGGACTGTGTATTAATCTATAATCTGTAT
GTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCCATAAAG
AGAAGGGCGACACGCGATGCAG

Phuong 4n thir 5: Laa dot bién M3 khang thude diét c6 (Imazapic)

Hat giéng duoc thu hoach tir dot bién khéng thudc diét co dong ning suit thip
Hefei duoc gieo d& moc thanh cay con (M3), va khi cdy M3 phat trién & giai doan 3-4
14, 3,3 ml dung dich Imazapic/l L nuéc (v6i ndng do tdi thidu dugc khuyén nghi 13 1
mL Imazapic/3 L nudc, twong duong véi 10 1an ndng d6) dwge phun. 15 ngay sau khi
phun, cdy con M3 khang thudc diét cé c6 mau xanh 14 cdy binh thuong va c6 thé tiép
tuc phét trién 1én dén 20 cm dén 30 cm, trong khi 14 ctia cdy con khong khang thude diét
¢6 bi mat mau xanh 14 cdy hodc thdm chi trd thanh phan mau vang, va cy khong phét
trién thém véi chidu cao chi 5 cm dén 9 cm. Sau 30 ngay phun, céc cdy khang thudc M3
déu 1a nhimng c4y xanh binh thuong, trong khi tit ca cac cdy lia kiéu dai duge phun
thubc diét co c6 cung ndng d6 da chét, diéu d6 cho thdy rang cdy lua dot bién it nht

khéng véi thubc diét cé Imazapic gép 10 lan ndng do.

Céc hat duge thu hoach tir cay dot bién s6 2 va s6 3 khéang thudc diét co tuong ung
da duoc gieo dé moc thanh cay con (M3) va khi cdy M3 phat trién & giai doan 3-4 14,
3,3 ml dung dich Imazapic/L (v6i ndng d¢ tdi thidu dugc d& nghi 1a 1 ml dung dich
Imazapic/3 L nuée, twong duong dén 10 14n ndng do) duoc phun. 15 ngay sau khi phun,

cdy con M3 khéng thudc c6 mau xanh 14 ciy binh thuong va c¢6 thé tiép tuc phat trién

-24-



36233

16n dén 20 cm dén 30 cm, trong khi 14 cua cdy con khong khang thudc diét co bi mét
mau xanh 14 cdy hodc thdm chi tré thanh mau vang, va cdy khong 1én 1én chi cao tir 5
cm dén 9 cm. Sau 30 ngay phun, céc cdy khang thudc diét c6 M3 déu 14 nhiing ciy xanh
binh thudng, trong khi tit ca céc cdy lua kiéu dai dugc phun thude diét co c6 ciing ndng
d6 déu chét, didu nay cho thiy ca ciy dot bién sb 2 va ciy dot bién sb 3 khang thudc diét

¢6 déu c6 thé khang thube diét cé Imazapic véi ndng dd gép 10 1an.

Phwong 4n thtr 6: Xéac dinh hoat tinh enzym ALS ctia cdy laa dot bién M3 khang

thube diét co.

Dé x4c minh c6 hay khong kha ning khang thudc diét cé ciia dot bién lta c6 phai
do dot bién ALS, tac gia da thuc hién x4c dinh hoat tinh enzym ALS. Phuong phép x4c
dinh tham khdo c4dc phwong phap cua Singh, v.v. (Singh B. K., Stidham M. A., Shaner
D. L. thi nghiém téng hop axit axetohydroxy. Phan tich hoa sinh, 1988, 171: 173-179.).
Cu thé, 0,2 g 14 cAy M3 cua kiéu dai, dot bién khéng thudc diét c6 dong nang sut thép
Hefei, dot bién s 2 va s§ 3 khang thudc diét c6 da duoc 1dy tuong tng, dé vao trong cbi
va nghién thanh bt vdi nito 16ng, chiét v6i 2 mL (100 mM KoHPOs, pH 7,5, 10 mM
natri pyruvat, 5 mM EDTA, 1 mM valin, 1 mM leuxin,. 10 mM xystein, 0,1 mM flavin
adenin dinucleotit, 5 mM magie clorua, 10 mM glyxerol, va 1% (w/v)
polyvinylpyrrolidon) dugc thém vao, va sau khi chiét xuit xong hoan toan, 14 tiép tuc
duoc nghién thém trong khoang 1 phiit. Hdn hop sau chiét tién hanh ly tim & 12.000
vong/phit (revolutions per minute: rpm) va & 4° duge thuc hién trong 30 phut, xuét hién
chét ndi trén bé mit, amoni sulfat da dugc thém vao dé lam cho hdn hop dat dén 50%
bao hoa, hdn hop nay dugce dit trén d4 lanh trong nira gidr va ly tdm & 12.000 vong/phut
va 4°C trong 30 phit, loai bé chét ndi trén bé mit, két tia dugc hoa tan trong 0,2 ml
dung dich dém phan tng (100 mM K>HPO4, pH 7, 0, 1 mM EDTA, 10 mM magie
clorua, 100 mM natri pyruvat, 1 mM thiamin pyrophosphat va 0,1 mM flavin adenin

dinucleotit) va thu dwgc dung dich chiét ALS cia mbi loai cay twong Ung.

10 pL thudc diét cé “Imazapic” (dung dich nuée véi 240 g/L hoat t6) 14n luot duogc
thém vao dich chiét ALS thu dugc dé trén déu, hdn hop nay duge & 37°C trong 1 gid,
0,1 ml axit sulfuric 3 M dugc bd sung vao dé két thuc phén tmg va hdn hop phan ting
dugc 11 & 60°C trong 30 phut dé tao diéu kién thuén loi cho qud trinh khtr cacboxyl. Sau

do, 0,4 mL dung dich phét trién mau (0,09 g/L 1-naphthol va 0,009 g/L creatin, hoa tan
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v6i NaOH 2,5 M) da duge thém vao. Hdn hop chit 1ong duoc i & 37°C trong 30 phut
@& phat trién mau (ALS d4 xtc tac hai axit pyruvic dé tao thanh axetolactat va axetolactat
decacboxylat dé tao thanh 3-hydroxybutanon, sau d6 phirc hgp mau héng dugc tao thanh
boi 3-hydroxybutanon va 1-naphtol, va phirc chit ¢6 gia tri hip thu cuc dai & 530 nm),
do d6 dd hép thu & 530 nm dugc x4c dinh, hoat tinh cia ALS duoc biéu thi béng gia tri
d6 hap thu A530 va gia tri d6 hip thu A530 phan 4nh mitc do ALS hoat dong. Trong thi
nghiém, nudc dugce st dung lam dbi ching va ndm cdy riéng 1€ cua kiéu dai, dot bién
khang thudc diét c6 dong ning suét thip Hefei, ot bién sd 2 va s 3 khang thude diét

co duogc xac dinh.

Két qua xac dinh gia tri d6 hip thu A530 cho thdy khi khong c6 Imazapic khang
ALS t0n tai trong dich chiét ALS cua kiéu dai va d6t bién khang thubc diét c6 dong
Hefei thi cac gia tri dd hip thu A530 cta kidu dai déu nim trong khoang 1,2 dén 1,4 va
dot bién khong c6 su khac biét dang ké (tham chiéu trén Fig.3); tuy nhién, sau khi thém
chit Imazapic khang ALS thi gi4 tri do hép thu A530 cia kiéu dai chi 12 0,25 va gid tri
0 hip thu A530 ctia d6t bién khang thube diét co dong Hefei 1a 1,21, nghia 1a hoat tinh
enzym ALS ctia kiéu dai chi bing 18,9% so vé6i ddi chung, trong khi hoat tinh enzym
ALS ctia d6t bién khang thude diét co dong ning suét thip Hefei vAn & mirc trén 89%
(nhu thé hién trén Fig.3), cho thdy ALS ctia dot bién khang thudc diét cé dong ning suét

thép Hefei khong nhay cam véi Imazapic, do d6 c6 sirc dé khang.

Két qua x4c dinh d6 hip thu cia A530 cho thy rang khi khong c6 Imazapic khang
ALS t6n tai trong dich chiét ALS ctia kidu dai, thi cic ciy dot bién s6 2 va sb 3 khang
thudc diét ¢6 c6 gia tri do hép thu A530 nam trong khoang 1,2 dén 1,4 1a khoang hoat
tinh enzym ALS cia kiéu dai va céc dot bién khong c6 sur khéc biét ddng ké (nhu thé
hién trén Fig.11); tuy nhién, sau khi thém chit Imazapic khang ALS thi gia tri do hép
thu A530 ctia kiéu dai chi 12 0,19 dén 0,23, va gia tri d6 hap thu A530 ctia dot bién s6 2
va sb 3 khang thudc diét c¢61a 1,16 dén 1,21, thc 13, hoat tinh enzym ALS cua kiéu dai
chi bang 18,9% hoat tinh enzym ALS cua kiéu dai khi khong thém Imazapic, trong khi
hoat tinh enzym ALS ctia d6t bién s6 2 va s6 3 khang thudc diét co 1a 5,25 14n va 4,49

1an cao gip nhiéu 14n so véi kidu dai (nhu thé hién trén Fig.11).
Phuong 4n thit 7: chuyén gen ALS lia khéng véi imazapic

Cap mdi dic hidu 5>-CGCGGATCCATCCGAGCCACACATCGCCTC-3’ va 5°-
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TCCCCGCGGCCTACGGAAAACAACACAC-3’ duge thiét ké, dau 5' clia ching
duoc phan cit thém véi enzym giéi han BamHI va Sacl, twvong tg. Tham chiéu dén
phwong phap ciia phuong 4n thir tu, cic gen ALS dot bién dwoc khuéch dai tir bb gen
ADN ctia Ita dot bién lua khang thube diét cé dong nang sudt thip Hefei, dot bién s6 2
vasd 3 khang thude diét cé néu trén dugce thuc hién PCR, sau khi gidi trinh ty 1a chinh
x4c, hai enzym phéan cit trén 14n lugt duge thuc hién cho doan gen ALS dot bién va
plasmit pPCAMBIA1301 ctia vecto biéu hién thuc vét (mua tir cong ty pcambia) st dung
v6i BamHI va Sacl, cac san phim sau khi dugc phan cét véi enzym gi6i han dugc lién
két véi enzym T4-ADN (mua tir Cong ty TaKaRa), va san phdm lién két dugc bién nap
vao trong Escherichia coli. ADN duoc tach chiét tir plasmit tai t6 hop va dugc kiém tra
lai bang phan cit st dung hai enzym BamHI va Sacl, doan plasmit 16n va doan gen nho
c6 thé dugc tao ra, didu d6 chung minh rang cac gen ALS c6 trinh tu nucleotit dugc thé
hién bang trinh ty ¢6 ma nhén biét SEQ ID NO: 1 (thé hién trén Fig.4A), SEQ ID NO:
8 (thé hién trén Fig.4B) va SEQ NO.11 (thé hién trén Fig.4B) da dugc nhan 1én nhd vao
plasmit pPCAMBIA1301 ctia vecto biéu hién thuc vat (mua tir céng ty pcombia). Vecto
plasmit xdy dung dugc bién nap vao trong vi khudn Agrobacterium tumefaciens
EHA105 va thalluses d& nudi cdy. Phuong phap chuyén gen qua trung gian vi khuin
Agrobacterium tumefaciens thong thudng duge st dung dé bién ddi lua japonica
Nipponbare (mua tir Trung tdm bao t6n va st dung tai nguyén thuc vét tinh Giang T9),
sau khi hat ctia cay chuyén gen dugc thu hoach, khi ciy thé hé sau phat trién dén giai
doan 3-4 14, PCR duoc st dung dé phat hién cdy chuyén gen (tham chiéu trén Fig.5A va
Fig.5B).

Céc mdi phét hién PCR 1a mdi xuéi 35SF 5°-ATGGTTAGAGAGGCTTACGC-3’
va mdi nguge SR 5°-AGCAACAGGTCAGCCTTATCCAC-3’, va doan khuéch dai bao
gbm ving gen khoi dong CaMV35S va trinh tu cudi 5' ciia gen ALS vdi kich thuge
khoang 2 kb. Hé théng phan tig khuéch dai PCR duoc dé cap trong phuong é4n thtr tu,
phuong phap hai budc dugc sir dung trong quy trinh phan tung khuéch dai PCR, 4 va
kéo dai duogc két hop & 68°C. Quy trinh khuéch dai nhu sau: truée bién tinh & 98°C
trong 3 phut; 30 chu ky; bién tinh & 98°C trong 10 gidy; kéo dai & 68°C trong 2 phut; va
¢d 18p & 72°C trong 10 phit. Sau khi két qua PCR thu duoc 1a dwong tinh, 3,3 ml dung
dich Imazapic/1 L nudc (10 1an nﬁ“)ng do duoc khuyén nghi) dd dugc phun, sau 7 ngay

phun, hoat tinh enzym ALS dugc xac dinh tham chiéu dén phuong phép dugc mé ta
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trong phuong 4n thr sau, va hoat tinh enzym ALS trong lua chuyén gen da dugc phét
hién cao hon dang ké so véi lua khong chuyén gen; sau 30 ngay phun, laa chuyén gen
dugc phat hién trong tinh trang ting trudng tdt trong khi lia Nipponbare khong chuyén
gen da chét. Hoat tinh enzym ALS & cay laa thé hé sau bién dbi gen ALS ctia dot bién
khéng thubc diét cd dong ning sudt thip Hefei, dot bién sd 2 va sb 3 khang thudc diét
¢6 duoc so sanh, hoat tinh enzym ALS cua cdy chuyén gen chtra gen ALS ctia d6t bién
khang thubc diét cé dong ning suit thip Hefei dugc phat hién c¢6 hoat tinh cao hon 4,7
14n so véi hoat tinh enzym ALS cta kidu dai (thé hién trén Fig.6) va hoat tinh enzym
ALS ctia ciy chuyén gen chtra gen ALS ctia dot bién sb 2 va sé 3 khang thudc diét co 1a
4,96 14n va cao hon 5,04 14n so v6i hoat tinh enzym ALS cua kiéu dai (tham chiéu trén

Fig.12).
Phuong 4n tht 8: chuyén gen ALS cua cdy thudc 14 khang Imazapic

Cap mdi dic hidu 5’-CGCGGATCCATCCGAGCCACACATCGCCTC-3’ va 5’-
TCCCCGCGGCCTACGGAAAACAACACAC-3’ duoc thiét ké, va diu 5' cia chung
dugc phan cit thém bang enzym BamHI va Sacl twong tng. Dot bién gen ALS duge
khuéch dai tir bd gen ADN cia dot bién khang thude diét co dong nang suét thdp Hefei,
dot bién sb 2 va sb 3 khéng thudc diét cd duge thuc hién PCR, sau khi giai trinh ty 1a
chinh x4c, cdc gen ALS ¢6 trinh tu nucleotit dugc thé hién béng trinh ty ¢6 ma nhan biét
SEQ ID NO: 1, SEQ ID NO:7 va SEQ ID NO:11 dugc sao chép vao plasmit
pCAMBIA2301 ctia vecto biéu hién thuc vt (mua tix cong ty pcambia) d& cap trong
phuong phép ciia phuong 4n thir bay. Khuan lac duong tinh d3 dwgc chon dé bién dbi
Agrobacterium tumefaciens EHA 105, phuong phap chuyén gen qua trung gian vi khuén
Agrobacterium tumefaciens thong thuong da dwgc sir dung dé bién ddi phién 14 cia cy
thude 14 nicotiana udn cong, sau khi thu hoach hat gibng ctia ciy chuyén gen, khi cac
cay thé hé sau phat trién dén giai doan 3-4 14, 3,3 ml dung dich Imazapic/1 L nudc (10
1an ndng 4o dugc khuyén nghi) da dugc phun sau khi xéc dinh PCR 1a duong tinh, sau
7 ngay phun, hoat tinh ctia enzym ALS di duoc x4c dinh dé cép trong phuong phép
dugc mo ta trong phuong an thit sdu, hoat tinh enzym ALS ctia ciy thudc 14 chuyén gen
da dugc phat hién 1a cao hon dang ké so véi cdy thudc 1a khong chuyén gen; va sau 30
ngay phun, cdy thude 14 chuyén gen da duwoc phat hién trong tinh trang ting truong tot,
trong khi cdy thudc 1a khong chuyén gen déu da chét. Céc hoat tinh enzym ALS cuia cdy

thudc 1a chuyén gen thé hé sau chira bién ddi gen ALS cia dot bién khéng thudc diét co
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dong ning suét thdp Hefei, d6t bién sb 2 va sé 3 khang thubc diét cé da duge so sanh,
hoat tinh enzym ALS ciia cay chuyén gen chira gen ALS ctia d6t bién khang thubc diét
c6 dong ning suét thdp Hefei da dugc phat hién cao hon 5,2 14n so véi hoat tinh enzym
ALS ciia kiéu dai (tham chiéu trén Fig.7) va cao hon hoat tinh enzym ALS cua cay
chuyén gen chtra gen ALS ciia d6t bién s 2 va sé 3 khang thube diét c6 13 5,84 14n va

cao hon 6,0 14n so véi hoat tinh enzym ALS ctia kidu dai (tham chiéu trén Fig.13).
Phuong 4n thir 9: so sanh va x4c dinh nguyén liéu khang thubc

Pé phat hién c6 hay khong cdy khang thudc véi hai vi tri dot bién duoc dé cap
trong sang ché c¢6 kha ning khang thudc diét c6 manh hon so véi ciy khang thudce duoc
dé cap trong don ding ky sang ché trude do (201610226003.6), cac tac gia da thyuc hién
xac dinh hoat tinh enzym ALS trén dong ning suat thdp Hefei dot bién trong phuong 4n
thtt hai va cdy dot bién khang thude diét co cia CGMCC No. 12265 trong don patent
Trung Qudc s6 201610226003.6, va hoat tinh enzym ALS cia dong ning suét thip Hefei
dot bién trong sang ché cao hon 18% so véi CGMCC No. 12265 (nhu thé hién trén
Fig.8).

Pé phat hién xem cdy khang thubc cia dot bién sb 2 va sb 3 khang thubc diét co
duoc dé cap trong sang ché c6 kha nang khang thudc diét c6 manh hon cay khang thube
dugc dé cap trong don ding ky séng ché truge do (20 1610226003.6) hay khong, céc tac
gia da thue hién x4c dinh hoat tinh enzym ALS ctia cic ddt bién trong phuong an thir
hai va ciy dot bién khang thudc diét ¢6 cia CGMCC No. 12265 trong don patent Trung
Qudc s 201610226003.6, va hoat tinh enzym ALS cia cdc dot bién khéng thude diét

cd trong sang ché cao hon 8% va 10,7% so vé6i cia CGMCC s612265 (tham chiéu trén
Fig.14).

Mic du cac phuong 4n cia sang ché dd dwoc mo ta chi tiét, ngudi c6 hidu biét
trung binh trong clng linh vuc k¥ thuét s& hiéu ring cac sira dbi va thay thé khac c6 thé
duoc thue hién cho céc chi tiét dwa theo cac phén mé ta duoc boc 16 déu ndm trong pham
vi bdo ho ctia sang ché. Pham vi day du ciia sang ché duoc xé4c dinh béi cac yéu cdu kém

theo.
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YEU CAUBAO HQ
1. Protein dot bién ALS ctia laa cho phép cdy trong ¢ kha ning khang thube diét ¢ bao
gdm trinh ty axit amin dugc thé hién bing trinh ty ¢6 ma nhén biét SEQ ID NO: 2, SEQ
ID NO: 8, hodc SEQ ID NO: 12; trong d6 thube diét c6 1a thubc diét co6 imidazolinon,

cdy trdng 14 cdy lua hodc cdy thudc 1a.
2. Axit nucleic ma hoéa cho protein theo diém 1.
3. Axit nucleic theo diém 2 bao gdm:

(a) ma hoa protein theo diém 1;

(b) trinh tw nucleotit dugc thé hién bang trinh tw ¢6 ma nhén biét SEQ ID NO: 1,
SEQ ID NO: 7, hoic SEQ ID NO: 11.

4. Gen ma hoa protein theo diém 1.
5. Gen mi héa theo diém 4 bao gom:
(a) ma hoa protein theo diém 1;

(b) trinh tu nucleotit duoc thé hién bang trinh tu ¢6 ma nhan biét SEQ ID NO: 1,
SEQ ID NO: 7, hoac SEQ ID NO: 11.

6. Catxet biéu hién chira axit nucleic theo diém 2 hodc 3, hodc gen theo diém 4 hoic 5.
7. Vecto tai t6 hop chira axit nucleic theo diém 2 hodc 3, hodc gen theo diém 4 hoic 5.
8. Té bao chura axit nucleic theo diém 2 hodc 3, hodc gen theo diém 4 hodc 5.

9. Phuong phép thu duoc cay trong c6 kha niang khang thudce diét cé bao gdm cac budce

sau:

1) tao kha ning cho cy trong chira axit nucleic theo diém 2 hoic 3, hodc gen theo

diém 4 hoic 5; hodic

2) cho phép cdy trong biéu hién protein theo diém 1, trong d6 thudc diét co 1a thude

diét c6 imidazolinon, cdy trong la cay lda hodc cay thudc 4.

10. Phuong phap theo diém 9, trong d6 phuong phép nay bao gdm cac budc chinh sta

gen crispr, bi€n doi gen, lai tao, lai hodi quy hodc nhéan giong sinh dudng.

11. Phuong phap nhén dang cdy trong, trong do6 cdy trong 1a cdy ¢ chira axit nucleic

theo diém 2 hoic 3, cy trdng biéu hién protein theo diém 1, hodic ciy thu dwoc bing
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phwrong phap theo diém bét ky tir 9 d@én 10, phuong phéap bao gém cic budce sau:

1) xac dinh xem cdy trdng c6 chira axit nucleic theo diém 2 hoic 3, hodc gen theo

diém 4 hoac 5 hay khong, hoic

2) xac dinh xem cay trdng c6 biéu hién protein theo diém 1 hay khéng, trong d6

thudc diét c6 1a thuoc diét cd imidazolinon, cdy trong 1a cdy la hodc cady thudc 14.

12. Phuong phép kiém soéat cé dai bao gém: ap dung lidu thubc diét cé hidu qua cho
ving dat tréng, trong d6 cac loai cdy trong chura axit nucleic theo diém 2 hodc 3, hodic
gen theo diém 4 hoic 5, hodc catxet biéu hién theo diém 6, vecto t4i tb hop theo diém 7,
hoic té bao theo diém 8, va thube diét co 13 thude diét cé imidazolinon, cdy trdng 1a cy

laa hodc cay thudc 1a.

13. Phuong phép bao vé cdy trong khoi thiét hai do thube diét co gay ra bao gdm: 4p
dung lidu thudc diét c6 hidu quéa cho dét trong, trong do cdy trdng chira axit nucleic theo
diém 2 hoic 3, hoac gen theo diém 4 hoic 5, hodc cay tréng duoc dua vao catxet bidu
hién theo diém 6, hodc vecto téi td hop theo diém 7, va cay tré)ng duoc dua vao tao ra
protein khang thubc diét ¢d, va thudc diét co 1a thude diét c6 imidazolinon, cdy trong 1a

cdy lta hogc cay thudce 14.
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DANH MUC TRINH TU

PHUONG PHAP KIEM SOAT CO DAI

<150>
<151>

<le0> 14

<170>

<210> 1
<211>
<212>
<213>

ADN

<400> 1

atggctacga
ggccgtaaga
gcggtcaggt
ccgctceccecggce
ctggagcggt
caccaggcgc
gaggcgttcg
acctccggece
gtcccgatgg
caggagacgc
gatgtggagg
cctggcccgg
tgggacacct
gaattgcttg
ggtggtggct
ccagttacaa
cgcatgcecttyg

ttgcttgcat

1935

201710655418X
2017-08-03

ccgceccgceggce
accaccagcg
gctcggeggt
cgtgggggac
gcggcgtcag
tgacgcgcetc
cggcgtccegg
ccggggcaac
tcgccatcac
ccatagtcga
acatcccccg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg

ttggcgtgcg

SIPOSequencelListing 1.0

cgcggcegec
acaccacgtc
gtccccggtce
ggccgagccce
cgacgtgttc
ccecggtcecate
gtacgcgcgce
caacctcgtg
gggccaggtc
ggtcacccgce
cgtcatacag
catccccaag
accggggtac
gcgtctggtt
tggtgatgaa
gggcctcggce
cacggtgtac

gtttgatgaa

accttgtccg
cttcccgcetce
accccgecgt
cgcaagggcg
gcctacccgg
accaaccacc
gcgtccggcece
tccgegetceg
caccgccgca
tccatcacca
gaagccttct
gacatccagc
attgcacgcc
ggcgagtcac
ttgcgcecggt
aatttcccca
gcaaattatg

cgtgtgacag
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ccgccgegac
gaggccgggt
cccecggegec
cggacatcct
gcggcgegte
tcttcecgececa
gcgtcggggt
ccgacgcegcet
tgatcggcac
agcacaatta
tcctcecgegtce
agcagatggc
tgcccaagcec
ggcgcccgat
ttgttgagcet
gtgatgatcc
cggtggataa

ggaaaattga

PROTEIN POT BIEN ALS KHANG THUOC DIET cO, AXIT NUCLEIC,
CATXET BIEU HIEN, VECTO TAI TO HQP HOAC TE BAO CHUA
PHUONG PHAP THU VA NHAN DANG CAY TRONG,

Hat gidéng lua HF-407 (Oryza sativa Indica nhém HF-407)

ggccaagacc
gggggcggcyg
gccggccacg
cgtggaggcg
catggagatc
cgagcagggce
ctgcgtcgcec
gctcgactcc
cgacgccttce
ccttgtccett
ctcgggecgt
tgtgccagtc
acccgcgaca
tctctatgtce
gaccggcatc
gttgtccctg
ggctgacctg

ggcttttgca

GEN

VA

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080



agcagggcca
ccacatgtgt
gaccagagca
cagaagaggg
gctattcagg
cagcaccaga
tcggctggtce
aacccaggtg
gagttggcat
catttgggta
tacttgggca
gggttcaata
aagatgctcg
gtgctgccta
aggactatgt
<210>
<211>

<212>
<213>

2

644
PRT
Hat
<400> 2
Met

1
Thr

Ala Thr

Ala Lys

Ala Arg Gly
35
Val Thr
50

Gly

Pro
Trp Thr
65

Leu

Glu Arg

Ser Met Glu
Phe
115

Ala

His Leu

Ala Arg
130
Ala

Gly Thr

145

agattgtgca
caatttgcgce
caacaaagac
agtttcctct
tgctggatga
tgtgggcggce
tgggcgcaat
tcacagttgt
tgatccgcat
tggttgtgca
acccagaatg
ttcctgcagt
agaccccagg
tgatcccaag

attaa

gibng lua HF-407 (Oryza sativa Indica

Thr Ala Al
Thr
20

Arg

Gly
Val

Pro Pro

Ala Glu
70
Gly

Ile
100
Arg

His Gl

His Gl

Ser Gly

Asn Leu

15

Arg
Gly
Ser
Pro

Val

Arg

Val

36233

cattgacatt
agatgttaag
aagttctgat

ggggtacaag
gctgacgaaa
acaatattac

gggatttggg

tgatattgat
tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca
gccatacttg

tgggggcgcea

a Ala Ala

Lys Asn

Ala Ala
40
Pro Ala
55
Arg Lys

Ser Asp

n Ala Leu

u Gln

Gly
120
Val Gly
135
Ser Ala

0

gatccagcgg
cttgctttac
tttagtgcat
acttttggtg
ggggaggcaa
acctacaagc
ctgcctgctg
ggggatggta
ccggtgaagg
aggttttaca
atatatccag
aagaagagtg
ttggatatca

ttcaaggaca

Ala Ala Thr
10

His Gln

25

Ala

Arg

Val Arg

Pro Pro Ala

Gly Ala Asp

75

Val Phe Ala
90

Thr Arg

105

Glu

Ser

Ala Phe

Val Cys Val

Leu Ala Asp

155
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agattggaaa
agggcttgaa
ggcacaatga
aagagatccc
tcatcgctac
ggccacggca
cagctggtgc
gcttcctcat
tgatggtgtt
aggcaaatag
attttgtgac
aagtccgtgce
tcgtcccaca

tgatcctgga

Leu Ser

Val
30

His His

Ser
45
Pro

Cys

Thr
60
Ile

Leu Val

Tyr Pro

Val Ile

110

Pro
Ala Ala
125
Ala Thr
140

Ala Leu

Ala

Ala

Leu

Gly

Ser

Ser

Leu

gaacaagcaa
tgctctgcta
gttggaccag
accgcaatat
tggtgttgga
gtggctgtct
ttctgtggct
gaacattcag
gaacaaccaa
ggcgcataca
tattgctaaa
cgccatcaag

ccaggagcat

tggtgatgge

nhém HF-407)

Ala
15
Leu

Ala
Pro

Val Ser

Arg Pro

Glu Ala
80
Gly Ala
95
Thr Asn

Gly Tyr

Gly Pro

Ser
160

Asp

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1935
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Val Pro Met Val Ala Ile Thr Gly Gln Val His Arg Arg Met Ile Gly
165 170 175
Thr Asp Ala Phe Gln Glu Thr Pro Ile Val Glu Val Thr Arg Ser Ile
180 185 190
Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp Ile Pro Arg Val
195 200 205
Ile Gln Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val
210 215 220
Leu Val Asp Ile Pro Lys Asp Ile Gln Gln Gln Met Ala Val Pro Val
225 230 235 240
Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr Ile Ala Arg Leu Pro Lys
245 250 255
Pro Pro Ala Thr Glu Leu Leu Glu Gln Val Leu Arg Leu Val Gly Glu
260 265 270
Ser Arg Arg Pro Ile Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly
275 280 285
Asp Glu Leu Arg Arg Phe Val Glu Leu Thr Gly Ile Pro Val Thr Thr
290 295 300
Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu
305 310 315 320
Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp
325 330 335
Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Glu Arg Val
340 345 350
Thr Gly Lys Ile Glu Ala Phe Ala Ser Arg Ala Lys Ile Val His Ile
355 360 365
Asp Ile Asp Pro Ala Glu Ile Gly Lys Asn Lys Gln Pro His Val Ser
370 375 380
Ile Cys Ala Asp Val Lys Leu Ala Leu Gln Gly Leu Asn Ala Leu Leu
385 390 395 400
Asp Gln Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn
405 410 415
Glu Leu Asp Gln Gln Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe
420 425 430
Gly Glu Glu Ile Pro Pro Gln Tyr Ala Ile Gln Val Leu Asp Glu Leu
435 440 445
Thr Lys Gly Glu Ala Ile Ile Ala Thr Gly Val Gly Gln His Gln Met
450 455 460
Trp Ala Ala Gln Tyr Tyr Thr Tyr Lys Arg Pro Arg Gln Trp Leu Ser
465 470 475 480
Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly
485 490 495
Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp Ile Asp Gly Asp
500 505 510
Gly Ser Phe Leu Met Asn Ile Gln Glu Leu Ala Leu Ile Arg Ile Glu
515 520 525
Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gln His Leu Gly Met
530 535 540
Val Val Gln Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr
545 550 555 560
Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu Ile Tyr Pro Asp Phe Val
565 570 575
Thr Ile Ala Lys Gly Phe Asn Ile Pro Ala Val Arg Val Thr Lys Lys
580 585 590
Ser Glu Val Arg Ala Ala Ile Lys Lys Met Leu Glu Thr Pro Gly Pro
595 600 605
Tyr Leu Leu Asp Ile Ile Val Pro His Gln Glu His Val Leu Pro Met
610 615 620
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Ile Pro Ser Gly Gly Ala Phe Lys Asp Met Ile Leu Asp Gly Asp Gly
630

625

Arg Thr Met Tyr

<210> 3
S <211>
<212>
<213>

ADN

<400> 3

atggctacga
ggccgtaaga
gcggtcaggt
ccgcecteccggce
ctggagcggt
caccaggcgce
gaggcgttcg
acctccggcece
gtcccgatgg
caggagacgc
gatgtggagg
cctggeccecgg
tgggacacct
gaattgcttg
ggtggtggct
ccagttacaa
cgcatgcttg
ttgcttgcat
agcagggcca
ccacatgtgt
gaccagagca
cagaagaggg

gctattcagg

1935

ccgecgegge
accaccagcg
gctcggceggt
cgtgggggac
gcggcgtceag
tgacgcgctce
cggcgtccegg
ccggggcaac
tcgccatcac
ccatagtcga
acatcccccecg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg
ttggcgtgeg
agattgtgca
caatttgcgce
caacaaagac
agtttcctct

tgctggatga

Gen ALS cua hat gibng lua

cgcggccgcec
acaccacgtc
gtcccceggtce
ggccgagccce
cgacgtgttc
cccggtcecatce
gtacgcgcgc
caacctcgtg
gggccaggtce
ggtcacccgc
cgtcatacag
catccccaag
accggggtac
gcgtctggtt
tggtgatgaa
gggcctcggce
cacggtgtac
gtttgatgat
cattgacatt
agatgttaag
aagttctgat
ggggtacaag

gctgacgaaa
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635

kiéu dai (Oryza sativa

accttgtccg
cttcccgcetce
accccgcecegt
cgcaagggcyg
gcctaccegg
accaaccacc
gcgtccggcece
tccgegetceg
ccccgceegcea
tccatcacca
gaagccttct
gacatccagc
attgcacgcc
ggcgagtcac
ttgcgccggt
aatttcccca
gcaaattatg
cgtgtgacag
gatccagcgg
cttgctttac
tttagtgcat

acttttggtg

ggggaggcaa

ccgecgegac
gaggccgggt
ccececggcegec
cggacatcct
gcggcgcegte
tcttccgcecea
gcgtcggggt
ccgacgcgcet
tgatcggcac
agcacaatta
tcctegegte
agcagatggce
tgcccaagcce
ggcgcccgat
ttgttgagct
gtgatgatcc
cggtggataa
ggaaaattga
agattggaaa
agggcttgaa
ggcacaatga
aagagatccc

tcatcgctac

640

Indica)

ggccaagacc
gggggcggcyg
gccggcecacyg
cgtggaggcg
catggagatc
cgagcagggc
ctgcgtcgcce
gctcgactcc
cgacgccttce
ccttgtccett
ctcgggcecgt
tgtgccagtc
acccgcgaca
tctctatgtc
gaccggcatc
gttgtccctg
ggctgacctg
ggcttttgca
gaacaagcaa
tgctctgcecta
gttggaccag

accgcaatat

tggtgttgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cagcaccaga
tcggctggte
aacccaggtg
gagttggcat
catttgggta
tacttgggca
gggttcaata
aagatgctcg
gtgctgccta
aggactatgt
<210> 4

<211> o644
<212> PRT
<213> Gen
<400> 4

Met

1
Thr

Ala Thr

Ala Lys

Ala Arg Gly
35
Val Thr
50

Gly

Pro
Trp Thr
65
Leu

Glu Arg

Ser Met Glu
Phe
115

Ala

His Leu

Ala Arg

130

Gly Ala Thr

145

Val Pro Met

Thr Asp Ala

tgtgggcggce
tgggcgcaat
tcacagttgt
tgatccgcecat
tggttgtgca
acccagaatg
ttcctgcagt
agaccccagg
tgatcccaag

attaa

36233

acaatattac
gggatttggg
tgatattgat
tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca

gccatacttg

tgggggcgca

ALS cua hat giéng lua

Thr Ala Al
Thr
20

Arg

Gly Ar

Val Gl

Pro Pro Se

Ala Glu Pr
70
Cys Gly
85

Ile His Gl
100
Arg

His Gl

Ser Gly

Asn Va
15
I1

Leu
Val Ala
165
Gln

Phe Gl

Val

Arg

Thr
Ile
Leu

225
Trp

Lys
Gln
210
Val

Asp

His
195
Glu
Asp

Thr

180
Asn

Ala

Ile

Ser

Tyr
Phe
Pro

Met

Le

Phe

Lys

23
As

a Ala Ala

g Lys Asn

Ala

His

acctacaagc
ctgcctgctyg
ggggatggta
ccggtgaagg
aggttttaca
atatatccag
aagaagagtg
ttggatatca

ttcaaggaca

kiéu dai (Oryza

Ala
10
Gln

Thr

Arg

25

Ala Ala
40

Ala

Y

r Pro
55
o Arg Lys

Ser Asp

n Ala Leu

Ala
Pro
Gly
Val

Thr

Val Arg

Pro Ala

Ala Asp
75
Phe Ala
90

Arg Ser

105

u Gln Gly
120
Val Gly

135
1l Ser
0

e Thr

Ala
Gly
Thr

u Pro

Glu

Val

Leu

Gln

Ile

Ala Phe

Cys Val

Ala Asp
155
Val Pro
170

Val Glu

ggccacggca
cagctggtgc
gcttcctcat
tgatggtgtt
aggcaaatag
attttgtgac
aagtccgtgc
tcgtcccaca

tgatcctgga

sativa

Leu Ser

His His

30
Ser
45
Pro

Cys

Thr
60
Ile Leu

Tyr Pro

Pro Val

Ala Ala
125
Ala Thr
140
Ala Leu

Arg Arg

Val Thr

Ala
Val
Ala
Leu
Val
Gly
Ile
110
Ser
Ser

Leu

Met

gtggctgtct
ttctgtggct
gaacattcag
gaacaaccaa
ggcgcataca
tattgctaaa
cgccatcaag

ccaggagcat

tggtgatggc

Indica)

Ala
15
Leu

Ala
Pro

Val Ser

Arg Pro

Glu Ala
80
Gly Ala
95
Thr Asn

Gly Tyr

Gly Pro
Ser
160
Gly

Asp

Ile
175

Ser Ile

185

u Val Leu
200
Leu Ala
215
Asp Ile
0
n

Leu Pro

-36-

Asp
Ser
Gln

Gly

Val
Ser
Gln

Tyr

Glu
Gly
Gln

235
Ile

Asp
Arg
220
Met

Ala

Ile
205
Pro
Ala

Arg

Arg
190
Pro
Gly
Val

Leu

Arg
Pro
Pro

Pro

Val
Val
Val

240
Lys

1440

1500

1560

1620

1680

1740

1800

1860

1920

1935



36233

245 250 255
Pro Pro Ala Thr Glu Leu Leu Glu Gln Val Leu Arg Leu Val Gly Glu
260 265 270
Ser Arg Arg Pro Ile Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly
275 280 285
Asp Glu Leu Arg Arg Phe Val Glu Leu Thr Gly Ile Pro Val Thr Thr
290 295 300
Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu
305 310 315 320
Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp
325 330 335
Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val
340 345 350
Thr Gly Lys Ile Glu Ala Phe Ala Ser Arg Ala Lys Ile Val His Ile
355 360 365
Asp Ile Asp Pro Ala Glu Ile Gly Lys Asn Lys Gln Pro His Val Ser
370 375 380
Ile Cys Ala Asp Val Lys Leu Ala Leu Gln Gly Leu Asn Ala Leu Leu
385 390 395 400
Asp Gln Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn
405 410 415
Glu Leu Asp Gln Gln Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe
420 425 430
Gly Glu Glu Ile Pro Pro Gln Tyr Ala Ile Gln Val Leu Asp Glu Leu
435 440 445
Thr Lys Gly Glu Ala Ile Ile Ala Thr Gly Val Gly Gln His Gln Met
450 455 460
Trp Ala Ala Gln Tyr Tyr Thr Tyr Lys Arg Pro Arg Gln Trp Leu Ser
465 470 475 480
Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly
485 490 495
Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp Ile Asp Gly Asp
500 505 510
Gly Ser Phe Leu Met Asn Ile Gln Glu Leu Ala Leu Ile Arg Ile Glu
515 520 525
Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gln His Leu Gly Met
530 535 540
Val Val Gln Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr
545 550 555 560
Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu Ile Tyr Pro Asp Phe Val
565 570 575
Thr Ile Ala Lys Gly Phe Asn Ile Pro Ala Val Arg Val Thr Lys Lys
580 585 590
Ser Glu Val Arg Ala Ala Ile Lys Lys Met Leu Glu Thr Pro Gly Pro
595 600 605
Tyr Leu Leu Asp Ile Ile Val Pro His Gln Glu His Val Leu Pro Met
610 615 620
Ile Pro Ser Gly Gly Ala Phe Lys Asp Met Ile Leu Asp Gly Asp Gly
625 630 635 640
Arg Thr Met Tyr

<210> 5
<211> 30
<212> ADN

<213> Trinh ty nhan tao

<400> 5

-37-



36233

Cgcggatcca tccgagccac acatcgcectce

<210> 6
<211> 28
<212> ADN
<213>

<400> 6

Trinh ty nhéan tao

tccececgegge ctacggaaaa caacacac

<210> 7
<211>
<212>
<213>

ADN

<400> 7

atggctacga
ggccgtaaga
gcggtcaggt
ccgctceecgge
ctggagcggt
caccaggcgc
gaggcgttcg
acctccggcc
gtcccgatgg
caggagacgc
gatgtggagg
cctggcecccgg
tgggacacct
gaattgcttg
ggtggtggct
ccagttacaa
cgcatgcttg
ttgcttgcat
agcagggcca

ccacatgtgt

1935

ccgeccgegge
accaccagcg
gctcggcggt
cgtgggggac
gcggcgtceag
tgacgcgctce
cggcgtecegg
ccggggcaac
tcgccatcac
ccatagtcga
acatccccceg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg
ttggcgtgcg
agattgtgca

caatttgcgce

cgcggecgcece
acaccacgtc
gtccceggtce
ggccgagccece
cgacgtgttc
cccggtceatce
gtacgcgcgc
caacctcgtg
gggccaggtc
ggtcacccgce
cgtcatacag
catccccaag
accggggtac
gcgtctggtt
tggtgatgaa
gggcctcgge
cacggtgtac
gtttgatgaa
cattgacatt

agatgttaag

accttgtccg
cttccecgcete
accccgcecegt
cgcaagggcg
gcctaccegg
accaaccacc
gcgtccggcec
tccgegeteg
ccccgcecgea
tccatcacca
gaagccttct
gacatccagc
attgcacgcc
ggcgagtcac
ttgcgcecggt
aatttcccca
gcaaattatg
cgtgtgacag
gatccagcgg

cttgctttac

-38-

Hat gibng lua R28 (Oryza sativa Indica nhém R28)

ccgccgcegac
gaggccgggt
ccccggcgcec
cggacatcct
gcggcgcegtce
tcttccgceca
gcgtcggggt
ccgacgcgcet
tgatcggcac
agcacaatta
tcctegegte
agcagatggce
tgcccaagcece
ggcgcccgat
ttgttgagct
gtgatgatcc
cggtggataa
ggaaaattga
agattggaaa

agggcttgaa

30

28

ggccaagacc
ggg9g9gcggcyg
gccggccacg
cgtggaggcg
catggagatc
cgagcagggc
ctgcgtcgcece
gctcgactcc
cgacgccttc
ccttgtccectt
ctcgggccegt
tgtgccagtc
acccgcgaca
tctctatgtc
gaccggcatc
gttgtccctg
ggctgacctg
ggcttttgca
gaacaagcaa

tgctctgcta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gaccagagca
cagaagaggyg
gctattcagg
cagcaccaga
tcggcectggtce
aacccaggtg
gagttggcat
catttgggta
tacttgggca
gggttcaata
aagatgctcg
gtgctgccta
aggactatgt
<210> 8

<211> 644
<212> PRT
<213> Hat

<400> 8

Met Ala Thr
1
Thr

Ala Lys

Ala Arg Gly
35
Val Thr
50

Gly

Pro

Trp Thr

65
Leu

Glu Arg

Ser Met Glu

His Leu Phe

115

Ala Arg Ala
130

Gly Ala

145

Val

Thr

Pro Met

Thr Asp Ala

Thr Lys His

caacaaagac
agtttcctct
tgctggatga
tgtgggcggce
tgggcgcaat
tcacagttgt
tgatccgcat
tggttgtgca
acccagaatg
ttcctgcagt
agaccccagg
tgatcccaag

attaa

36233

aagttctgat
ggggtacaag
gctgacgaaa
acaatattac
gggatttggg
tgatattgat
tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca

gccatacttg

tgggggcgca

tttagtgcat
acttttggtg
ggggaggcaa
acctacaagc
ctgcctgctg
ggggatggta
ccggtgaagg
aggttttaca
atatatccag
aagaagagtg
ttggatatca

ttcaaggaca

ggcacaatga
aagagatccc
tcatcgctac
ggccacggca
cagctggtgce
gcttcctcat
tgatggtgtt
aggcaaatag
attttgtgac
aagtccgtgce
tcgtcccaca

tgatcctgga

gibng lua R28(Oryza sativa Indica nhém R28)

Thr Ala

Thr
20
Arg

Gly
Val

Pro Pro

Ala Glu

Cys Gly
85

Ile His
100
Arg His

Ser Gly

Asn Leu

Ala
Arg
Gly
Ser
Pro

70
Val

Gln
Glu
Arg

Val

Ala Ala

Lys Asn

Ala Ala
40
Pro Ala
55
Arg Lys

Ser Asp

Ala Leu

Gln Gly
120
Val Gly
135

Ser Ala

150

Val Ala
165
Phe Gln
180

Asn Tyr

Ile

Glu

Leu

Thr
Thr Pro

Val Leu

Ala Ala
10

Gln

Thr

His
25
Ala

Arg

Val Arg

Pro Pro Ala

Gly Ala Asp

75

Val Phe Ala
90

Thr Arg

105

Glu

Ser

Ala Phe

Val Cys Val

Leu Ala Asp

155

Gln Val Pro
170

Ile Val

185

Asp

Glu

Val Glu

-30-

Leu Ser

His His

30
Ser
45
Pro

Cys

Thr
60
Ile Leu

Tyr Pro

Ala
Val
Ala
Leu
val

Gly

gttggaccag
accgcaatat
tggtgttgga
gtggctgtct
ttctgtggcet
gaacattcag
gaacaaccaa
ggcgcataca
tattgctaaa
cgccatcaag

ccaggagcat

tggtgatggc

Ala
15
Leu

Ala
Pro

Val Ser

Arg Pro

Glu Ala
80
Gly Ala
95

Val Ile
110

Ser

Pro Thr

Asn

Ala Ala
125

Thr

Gly Tyr
Ala
140
Ala

Ser Gly Pro

Leu Ser
160
Gly

Leu Asp

Met Ile
175
Ser

Arg Arg

Val Thr Arg Ile

190

Asp Ile Pro Arg Val

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1935



36233

195 200 205
Ile Gln Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val
210 215 220
Leu Val Asp Ile Pro Lys Asp Ile Gln Gln Gln Met Ala Val Pro Val
225 230 235 240
Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr Ile Ala Arg Leu Pro Lys
245 250 255
Pro Pro Ala Thr Glu Leu Leu Glu Gln Val Leu Arg Leu Val Gly Glu
260 265 270
Ser Arg Arg Pro Ile Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly
275 280 285
Asp Glu Leu Arg Arg Phe Val Glu Leu Thr Gly Ile Pro Val Thr Thr
290 295 300
Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu
305 310 315 320
Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp
325 330 335
Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Glu Arg Val
340 345 350
Thr Gly Lys Ile Glu Ala Phe Ala Ser Arg Ala Lys Ile Val His Ile
355 360 365
Asp Ile Asp Pro Ala Glu Ile Gly Lys Asn Lys Gln Pro His Val Ser
370 375 380
Ile Cys Ala Asp Val Lys Leu Ala Leu Gln Gly Leu Asn Ala Leu Leu
385 390 395 400
Asp Gln Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn
405 410 415
Glu Leu Asp Gln Gln Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe
420 425 430
Gly Glu Glu Ile Pro Pro Gln Tyr Ala Ile Gln Val Leu Asp Glu Leu
435 440 445
Thr Lys Gly Glu Ala Ile Ile Ala Thr Gly Val Gly Gln His Gln Met
450 455 460
Trp Ala Ala Gln Tyr Tyr Thr Tyr Lys Arg Pro Arg Gln Trp Leu Ser
465 470 475 480
Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly
485 490 495
Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp Ile Asp Gly Asp
500 505 510
Gly Ser Phe Leu Met Asn Ile Gln Glu Leu Ala Leu Ile Arg Ile Glu
515 520 525
Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gln His Leu Gly Met
530 535 540
Val Val Gln Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr
545 550 555 560
Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu Ile Tyr Pro Asp Phe Val
565 570 575
Thr Ile Ala Lys Gly Phe Asn Ile Pro Ala Val Arg Val Thr Lys Lys
580 585 590
Ser Glu Val Arg Ala Ala Ile Lys Lys Met Leu Glu Thr Pro Gly Pro
595 600 605
Tyr Leu Leu Asp Ile Ile Val Pro His Gln Glu His Val Leu Pro Met
610 615 620
Ile Pro Ser Gly Gly Ala Phe Lys Asp Met Ile Leu Asp Gly Asp Gly
625 630 635 640
Arg Thr Met Tyr

-40-



<210> 9
<211> 1935
<212> ADN
<213>
<400> 9
atggctacga
ggccgtaaga
gcggtcaggt
ccgctcececggce
ctggagcggt
caccaggcgc
gaggcgttcg
acctccggcec
gtcccgatgg
caggagacgc
gatgtggagg
cctggcccgg
tgggacacct
gaattgcttg
ggtggtggcet
ccagttacaa
cgcatgcttg
ttgcttgcat
agcagggcca
ccacatgtgt
gaccagagca
cagaagaggg
gctattcagg
cagcaccaga
tcggctggte

aacccaggtg

ccgccgeggce
accaccagcg
gctcggcggt
cgtgggggac
gcggcgtcag
tgacgcgctc
cggcgtccgg
ccggggcaac
tcgccatcac
ccatagtcga
acatcccccg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg
ttggcgtgceg
agattgtgca
caatttgcgce
caacaaagac
agtttcctct
tgctggatga
tgtgggcgge
tgggcgcaat

tcacagttgt

36233

cgcggccgcec
acaccacgtc
gtccceggtce
ggccgagcce
cgacgtgttc
cccggtceatce
gtacgcgcgce
caacctcgtg
gggccaggtc
ggtcacccgc
cgtcatacag
catccccaag
accggggtac
gcgtctggtt
tggtgatgaa
gggcctcgge
cacggtgtac
gtttgatgat
cattgacatt
agatgttaag
aagttctgat
ggggtacaag
gctgacgaaa
acaatattac

gggatttggg

tgatattgat

accttgtccg
cttccegcetce
accccgcecegt
cgcaagggcyg
gcctacccgg
accaaccacc
gcgtccecggcec
tcecgegeteg
ccccgcecgea
tccatcacca
gaagccttct
gacatccagc
attgcacgcec
ggcgagtqac
ttgcgeccggt
aatttcccca
gcaaattatg
cgtgtgacag
gatccagcgg
cttgctttac
tttagtgcat
acttttggtg
ggggaggcaa
acctacaagc
ctgcctgctg

ggggatggta

-41-

ccgcececgcecgac
gaggccgggt
ccccggegcece
cggacatcct
gcggcgcegtce
tcttcegeca
gcgtcggggt
ccgacgcgct
tgatcggcac
agcacaatta
tcctegegtce
agcagatggc
tgcccaagcecc
ggcgcccgat
ttgttgagct
gtgatgatcc
cggtggataa
ggaaaattga
agattggaaa
agggcttgaa
ggcacaatga
aagagatccc
tcatcgctac
ggccacggca
cagctggtgce

gcttcctcat

Gen ALS cua lua kiéu dai R89(Oryza sativa Indica)

ggccaagacc
gggggcggcyg
gccggccacg
cgtggaggcg
catggagatc
cgagcagggc
ctgcgtcgcec
gctcgactcc
cgacgccttce
ccttgtcectt
ctcgggccgt
tgtgccagtc
acccgcgaca
tctctatgtce
gaccggcatc
gttgtccctg
ggctgacctg
ggcttttgca
gaacaagcaa
tgctctgcta
gttggaccag
accgcaatat
tggtgttgga
gtggctgtct
ttctgtggct

gaacattcag

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



gagttggcat
catttgggta
tacttgggca
gggttcaata
aagatgctcg
gtgctgccta

aggactatgt

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

<400>

10

644
PRT
Gen

10

Met Ala Thr

1
Thr

Ala
Pro
Trp
65

Leu
Ser
His
Ala
Gly
145
Val
Thr
Thr
Ile
Leu
225
Trp

Pro

Ser

Ala
Arg
Val
50

Gly
Glu
Met
Leu
Arg
130
Ala
Pro
Asp
Lys
Gln
210
Val
Asp

Pro

Arg

Lys
Gly
35

Thr
Thr
Arg
Glu
Phe
115
Ala
Thr
Met
Ala
His
195
Glu
Asp
Thr

Ala

Arg
275

tgatccgecat
tggttgtgca
acccagaatg
ttcctgcagt
agaccccagyg
tgatcccaag

attaa

ALS cua lua

Thr Ala Al
Thr
20

Arg

Gly Ar

val Gl

Pro Pro Se

Ala Glu Pr

70

Cys Gly Va
85

Ile His Gl

100

Arg

His Gl

Ser Gly Ar
Va
15

Il

Asn Leu

Val Ala
165
Phe Gln
180

Asn

Gl

Tyr Le

Ala Phe Ph

Ile Pro
23

Met As

245

Glu

Ser

Thr
260
Pro

Le

Ile Le

Lys

36233

tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca

gccatacttg

tgggggcgca

kiéu dai

a Ala Ala

g Lys Asn

Ala Ala
40

Ala

y

Pro
55
o Arg

r
Lys

1 Ser Asp

n Ala Leu

u Gln Gly
120
g Val Gly

135
1l Ser
0

e Thr

Ala
Gly

u Thr Pro

u Val Leu
200
e Leu Ala
215

Ile
0
n

Leu Pro

u Leu Glu
Val

280

u Tyr

ccggtgaagg
aggttttaca
atatatccag
aagaagagtg
ttggatatca

ttcaaggaca

tgatggtgtt
aggcaaatag
attttgtgac
aagtccgtgc
tcgtcccaca

tgatcctgga

gaacaaccaa
ggcgcataca
tattgctaaa
cgccatcaag
ccaggagcat

tggtgatggc

R89

Ala
His
25

Ala
Pro
Gly
Val
Thr
105
Glu
Val
Leu
Gln
Ile
185
Asp
Ser
Gln
Gly
Gln

265
Gly

-42-

(Oryza sativa Indica )

Ala
10

Gln
Val
Pro
Ala
Phe
90

Arg
Ala
Cys
Ala
Val
170
Val
Val
Ser
Gln
Tyr
250
Val

Gly

Thr
Arg
Arg
Ala
Asp
75

Ala
Ser
Phe
Val
Asp
155
Pro
Glu
Glu
Gly
Gln
235
Ile

Leu

Gly

Leu
His
Cys
Thr
60

Ile
Tyr
Pro
Ala
Ala
140
Ala
Arg
Val
Asp
Arg
220
Met
Ala

Arg

Cys

Ser
His
Ser
45

Pro
Leu
Pro
Val
Ala
125
Thr
Leu
Arg
Thr
Ile
205
Pro
Ala
Arg

Leu

Ser
285

Ala
Val
30

Ala
Leu
Val
Gly
Ile
110
Ser
Ser
Leu
Met
Arg
190
Pro
Gly
Val
Leu
Val

270
Ala

Ala
15

Leu
Val
Arg
Glu
Gly
95

Thr
Gly
Gly
Asp
Ile
175
Ser
Arg
Pro
Pro
Pro
255
Gly

Ser

Ala
Pro
Ser
Pro
Ala
80

Ala
Asn
Tyr
Pro
Ser
160
Gly
Ile
Val
Val
Val
240
Lys

Glu

Gly

1620

1680

1740

1800

1860

1920

1935



36233

Asp Glu Leu Arg Arg Phe Val Glu Leu Thr Gly Ile Pro Val Thr Thr
290 295 300
Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu
305 310 315 320
Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp
325 330 335
Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val
340 345 350
Thr Gly Lys Ile Glu Ala Phe Ala Ser Arg Ala Lys Ile Val His Ile
355 360 365
Asp Ile Asp Pro Ala Glu Ile Gly Lys Asn Lys Gln Pro His Val Ser
370 375 380
Ile Cys Ala Asp Val Lys Leu Ala Leu Gln Gly Leu Asn Ala Leu Leu
385 390 395 400
Asp Gln Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn
405 410 415
Glu Leu Asp Gln Gln Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe
420 425 430
Gly Glu Glu Ile Pro Pro Gln Tyr Ala Ile Gln Val Leu Asp Glu Leu
435 440 445
Thr Lys Gly Glu Ala Ile Ile Ala Thr Gly Val Gly Gln His Gln Met
450 455 460
Trp Ala Ala Gln Tyr Tyr Thr Tyr Lys Arg Pro Arg Gln Trp Leu Ser
465 470 475 480
Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly
485 490 495
Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp Ile Asp Gly Asp
500 505 510
Gly Ser Phe Leu Met Asn Ile Gln Glu Leu Ala Leu Ile Arg Ile Glu
515 520 525
Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gln His Leu Gly Met
530 535 540
Val Val Gln Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr
545 550 555 560
Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu Ile Tyr Pro Asp Phe Val
565 570 575
Thr Ile Ala Lys Gly Phe Asn Ile Pro Ala Val Arg Val Thr Lys Lys
580 585 590
Ser Glu Val Arg Ala Ala Ile Lys Lys Met Leu Glu Thr Pro Gly Pro
595 600 605
Tyr Leu Leu Asp Ile Ile Val Pro His Gln Glu His Val Leu Pro Met
610 615 620
Ile Pro Ser Gly Gly Ala Phe Lys Asp Met Ile Leu Asp Gly Asp Gly
625 630 635 640
Arg Thr Met Tyr

<210> 11
<211> 1935
<212> ADN

<213> Hat gibéng lua JH10(Oryza sativa Japonica nhém JH10)

<400> 11
atggctacga ccgccgcggce cgcggccgcc gccctgtcecg ccgeccgecgac ggccaagace 60

ggccgtaaga accaccagcg acaccacgtc cttceccgetc gaggccgggt gggggcggeg 120
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gcggtcaggt
ccgctecggce
ctggagcggt
caccaggcgc
gaggcgttcg
acctccggcec
gtcccgatgg
caggagacgc
gatgtggagg
cctggceccecgg
tgggacacct
gaattgcttg
ggtggtggct
ccagttacaa
cgcatgcttg
ttgcttgcegt
agcagggcca
ccacatgtgt
caacagagca
cagaagaggg
gccattcagg
cagcaccaga
tcggctggtce
aacccaggtg
gagctggcat
catttgggta
tacttgggca
gggttcaata

aagatgctcg

gctcggeggt
cgtgggggcc
gcggcgtceag
tgacgcgctc
cggcgtecgg
ccggggcaac
tcgeccatcac
ccatagtcga
acatccccceg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg
ttggtgtgcg
agattgtgca
caatttgcgc
caacaaagac
agtttcctct
tgctggatga
tgtgggcggce
tgggcgcaat
tcacagttgt
tgatccgcat
tggtggtgca
acccggaatg
ttcctgcagt

agactccagg

36233

gtcccecggtce
ggccgagcecc
cgacgtgttc
cccggtcatce
gtacgcgcgce
caacctcgtg
gggccaggtc
ggtcacccgce
cgtcatacag
catccccaag
accagggtac
gcgtctggtt
tggtgacgaa
gggcctcgge
cacggtgtac
gtttgatgat
cattgacatt
agatgttaag
aagttctgat
ggggtacaaa
gctgacgaaa
acaatattac
gggatttggg
tgatattgat
tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca

gccatacttg

accccgecgt
cgcaagggcyg
gcctacccegg
accaaccacc
gcgtccggcece
tccgegceteg
ctccgccgca
tccatcacca
gaagccttct
gacatccagc
atcgcacgcce
ggcgagtcac
ttgcgctggt
aatttcccca
gcaaattatg
cgtgtgacag
gatccagcag
cttgctttac
tttagtgcat
acttttggtg
ggtgaggcaa
acctacaagc
ctgcctgcectg
ggggatggta
cctgtgaagg
aggttttaca
atatatccag
aagaagagtg

ttggatatca

-44-

cceccggcgec
cggacatcct
gcggcgegte
tctteccgceca
gcgtcggggt
ccgacgcgcet
tgatcggcac
agcacaatta
tcctegegte
agcagatggce
tgcccaagcece
ggcgcccgat
ttgttgagct
gtgacgaccc
ccgtggataa
ggaaaattga
agattggaaa
agggcttgaa
ggcacaatga
aagagatccc
tcatcgctac
ggccacggca
cagctggtgce
gcttcctcat
tgatggtgtt
aggcgaatag
attttgtgac
aagtccgtgce

tcgtcecegea

gccggecacg
cgtggaggcg
catggagatc
cgagcagggce
ctgcgtcgcece
gctcgactcc
cgacgccttce
ccttgtcctt
ctcgggceccegt
cgtgcecggtce
acccgcgaca
tctctatgtc
gactggtatc
gttgtccctg
ggctgacctg
ggcttttgca
gaacaagcaa
tgctctgcta
gttggaccag
accgcaatat
tggtgttggg
gtggctgtct
ttctgtggcet
gaacattcag
gaacaaccaa
ggcgcataca
tattgctaag
cgccatcaag

ccaggagcat

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

1680

1740

1800

1860



gtgctgccta

aggactgtgt

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

<400>

12

644
PRT
Hat

12

Met Ala Thr

1
Thr

Ala
Pro
Trp
65

Leu
Ser
His
Ala
Gly
145
Val
Thr
Thr
Ile
Leu
225
Trp
Pro
Ser
Asp
Thr
305
Arg
Lys

Thr

Asp

Ala
Arg
Val
50

Gly
Glu
Met
Leu
Arg
130
Ala
Pro
Asp
Lys
Gln
210
Val
Asp
Pro
Arg
Glu
290
Leu
Met
Ala

Gly

Ile

Lys
Gly
35

Thr
Pro
Arg
Glu
Phe
115
Ala
Thr
Met
Ala
His
195
Glu
Asp
Thr
Ala
Arg
275
Leu
Met
Leu
Asp
Lys

355
Asp

36233

tgatcccaag tgggggcgca ttcaaggaca tgatcctgga tggtgatggce 1920

attaa

gibng lua JH10 (Oryza

Thr
Thr
20

Arg
Pro
Ala
Cys
Ile
100
Arg
Ser
Asn
Val
Phe
180
Asn
Ala
Ile
Ser
Thr
260
Pro
Arg
Gly
Gly
Leu
340
Ile

Pro

Ala
Gly
Val
Pro
Glu
Gly
85

His
His
Gly
Leu
Ala
165
Gln

Tyr

Phe.

Pro
Met
245
Glu
Ile
Trp
Leu
Met
325
Leu

Glu

Ala

Ala
Arg
Gly
Ser
Pro
70

Val
Gln
Glu
Arg
Val
150
Ile
Glu
Leu
Phe
Lys
230
Asn
Leu
Leu
Phe
Gly
310
His
Leu

Ala

Glu

Ala
Lys
Ala
Pro
55

Arg
Ser
Ala
Gln
Val
135
Ser
Thr
Thr
Val
Leu
215
Asp
Leu
Leu
Tyr
Val
295
Asn
Gly
Ala

Phe

Ile

Ala
Asn
Ala
40

Ala
Lys
Asp
Leu
Gly
120
Gly
Ala
Gly
Pro
Leu
200
Ala
Ile
Pro
Glu
Val
280
Glu
Phe
Thr
Phe
Ala

360
Gly

sativa Japonica

Ala
His
25

Ala
Pro
Gly
Val
Thr
105
Glu
Val
Leu
Gln
Ile
185
Asp

Ser

Gln

Gln
265
Gly
Leu
Pro
Val
Gly
345

Ser

Lys

-45-

Ala
10

Gln
Val
Pro
Ala
Phe
90

Arg
Ala
Cys
Ala
Val
170
Val
Val
Ser
Gln
Tyr
250
Val
Gly
Thr
Ser
Tyr
330
Val
Arg

Asn

Ala
Arg
Arg
Ala
Asp
75

Ala
Ser
Phe
Val
Asp
155
Leu
Glu
Glu
Gly
Gln
235
Ile
Leu
Gly
Gly
Asp
315
Ala
Arg

Ala

Lys

Leu
His
Cys
Thr
60

Ile
Tyr
Pro
Ala
Ala
140
Ala
Arg
Val
Asp
Arg
220
Met
Ala
Arg
Cys
Ile
300
Asp
Asn
Phe

Lys

Gln

nhém JH10)

Ser
His
Ser
45

Pro
Leu
Pro
Val
Ala
125
Thr
Leu
Arg
Thr
Ile
205
Pro
Ala
Arg
Leu
Ser
285
Pro
Pro
Tyr
Asp
Ile

365
Pro

Ala
Val
30

Ala
Leu
Val
Gly
Ile
110
Ser
Ser
Leu
Met
Arg
190
Pro
Gly
Val
Leu
Val
270
Ala
Val
Leu
Ala
Asp
350
Val

His

Ala
15

Leu
Val
Arg
Glu
Gly
95

Thr
Gly
Gly
Asp
Ile
175
Ser
Arg
Pro
Pro
Pro
255
Gly
Ser
Thr
Ser
Val
335
Arg
His

Val

Ala
Pro
Ser
Pro
Ala
80

Ala
Asn
Tyr
Pro
Ser
160
Gly
Ile
Val
Val
Val
240
Lys
Glu
Gly
Thr
Leu
320
Asp
Val

Ile

Ser

1935



370
Ile Cys
385

Gln

Ala

Gln Ser

Glu Leu Asp

Gly Glu Glu

435

Thr Lys Gly
450

Trp Ala Ala

465

Ser

Ala Gly

Ala Ser Val
Phe
515

Pro

Gly Ser
Leu
530
Val

Asn

Val
545
Tyr

Gln

Leu Gly

Thr Ile Ala

Glu Val
595

Leu

Ser

Leu
610
Pro

Tyr

Ile
625
Arg

Ser

Thr Val

<210>
<211> 1935
<212> ADN

<213> Gen

Japonica)

13

<400> 13

atggctacga
ggccgtaaga
gcggtcaggt
ccgctceccegge
ctggagcggt

caccaggcgc

gaggcgttcg

Asp Val

Lys

36233

375

Leu Ala

390

Thr Thr
405
Gln Gln
420
Ile Pro

Glu Ala

Gln Tyr

Lys
Lys
Pro
Ile

Tyr

Thr Ser

Arg Glu

Gln Tyr
440
Ile Ala
455

Thr Tyr

470

Leu Gly
485
Ala Asn
500
Leu Met

Val Lys

Trp Glu

Ala
Pro
Asn
Val

Asp

Met Gly

Gly val

Ile Gln
520
Met Val
535

Arg Phe

550

Pro
565
Gly

Asn

Lys
580
Arg Ala

Asp Ile

Gly Gly

Glu

Phe

Ala

Ile

Ala

Cys Glu

Asn Ile

Ile Lys
600
Val Pro
615

Phe Lys

630

Tyr

ALS cua

ccgeegeggce
accaccagcg
gctcggeggt
cgtgggggcee
gcggcgtcag
tgacgcgctc

cggcgteegg

lia kiéu dai

cgcggccgcec
acaccacgtc
gtccceggtce
ggccgagcce
cgacgtgttc
cccggtcatce

gtacgcgcgce

Leu
Ser
Phe
425
Ala
Thr
Lys
Phe
Thr
505
Glu
Leu
Tyr
Ser
Pro
585
Lys
His

Asp

Gln Gly
395
Asp Phe
410
Pro Leu

Ile Gln

Gly val
Pro
475
Leu

Arg

Gly
490
Val Val

Leu Ala

Asn Asn
Ala
555
Ile

Lys
Glu

570

Ala Val

Met Leu
Gln Glu

Met Ile

635

Jiahua

gccctgtceeg
cttccegcetce
accccgcecegt
cgcaagggcyg
gcctacccgg
accaaccacc

gcgtccggcec

-46-

380
Leu Asn

Ser Ala

Gly Tyr

Val Leu
445
Gly Gln
460
Arg Gln

Pro Ala

Asp Ile
Ile
525
His

Leu

Gln
540

Asn Arg

Tyr Pro
Arg Val

Glu Thr

605

His Val

620

Leu Asp

No.

ccgceccgcgac
gaggccgggt
ccceggcgec
cggacatcct
gcggcgcegte

tcttcecgceca

gcgtcggggt

Ala
Trp
Lys
430
Asp
His
Trp
Ala
Asp
510
Arg
Leu
Ala
Asp
Thr
590
Pro

Leu

Gly

1 (nhém Oryza

Leu
400
Asn

Leu

His
415
Thr Phe

Glu Leu

Gln Met

Leu Ser
480
Ala Gly
495
Gly Asp

Ile Glu

Gly Met
Thr
560
Val

His
Phe

575

Lys Lys

Gly Pro
Pro Met

Asp Gly

640

ggccaagacc
gggggcggcyg
gccggccacg
cgtggaggcg
catggagatc
cgagcagggc

ctgcgtcgcece

sativa

60

120

180

240

300

360

420



acctccggcece
gtcccgatgg
caggagacgc
gatgtggagg
cctggccegg
tgggacacct
gaattgcttg
ggtggtggct
ccagttacaa
cgcatgcttg
ttgcttgcegt
agcagggcca
ccacatgtgt
caacagagca
cagaagaggg
gccattcagg
cagcaccaga
tcggctggtce
aacccaggtg
gagctggcat
catttgggta
tacttgggca
gggttcaata
aagatgctcg
gtgctgccta
aggactgtgt
<210>
<211>
<212>

<213>
Japonica)

14
644
PRT

Gen ALS

ccggggcaac
tcgccatcac
ccatagtcga
acatcccccg
tgctggtcga
cgatgaatct
agcaggtctt
gctctgcatc
ccactctgat
ggatgcatgg
ttggtgtgcg
agattgtgca
caatttgcgc
caacaaagac
agtttcctct
tgctggatga
tgtgggcgge
tgggcgcaat
tcacagttgt
tgatccgcecat
tggtggtgca
acccggaatg
ttcctgcagt
agactccagg
tgatcccaag

attaa

36233

caacctcgtg
gggccaggtc
ggtcacccgce
cgtcatacag
catccccaag
accagggtac
gcgtctggtt
tggtgacgaa
gggccteggce
cacggtgtac
gtttgatgat
cattgacatt
agatgttaag
aagttctgat
ggggtacaaa
gctgacgaaa
acaatattac
gggatttggg
tgatattgat
tgagaacctc
atgggaggat
tgagagcgag
ccgtgtaaca

gccatacttg

tgggggcgca

cia lua kiéu dai

tccgcegcetceg
cccegeegea
tccatcacca
gaagccttct
gacatccagc
atcgcacgcc
ggcgagtcac
ttgcgctggt
aatttcccca
gcaaattatg
cgtgtgacag
gatccagcag
cttgctttac
tttagtgcat
acttttggtg
ggtgaggcaa
acctacaagc
ctgcctgcectg
ggggatggta
cctgtgaagg
aggttttaca
atatatccag
aagaagagtg
ttggatatca

ttcaaggaca

Jiahua

-47-

ccgacgcgct
tgatcggcac
agcacaatta
tcctegegte
agcagatggc
tgcccaagcc
ggcgcccgat
ttgttgagct
gtgacgaccc
ccgtggataa
ggaaaattga
agattggaaa
agggcttgaa
ggcacaatga
aagagatccc
tcatcgctac
ggccacggca
cagctggtgce
gcttcctcat
tgatggtgtt
aggcgaatag
attttgtgac
aagtccgtgce
tcgtccegea

tgatcctgga

No.

1 (nhém Oryza

gctcgactcce
cgacgcctte
ccttgtcectt
ctcgggecgt
cgtgccggtce
acccgcgaca
tctctatgtce
gactggtatc
gttgtccctg
ggctgacctg
ggcttttgca
gaacaagcaa
tgctctgcta
gttggaccag
accgcaatat
tggtgttggg
gtggctgtct
ttctgtggcet
gaacattcag
gaacaaccaa
ggcgcataca
tattgctaag
cgccatcaag

ccaggagcat

tggtgatggc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1935

sativa
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<400> 14

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala
1 5 10 15
Thr Ala Lys Thr Gly Arg Lys Asn His Gln Arg His His Val Leu Pro
20 25 30
Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser
35 40 45
Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro
50 55 60
Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp Ile Leu Val Glu Ala
65 70 75 80
Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala
85 90 95
Ser Met Glu Ile His Gln Ala Leu Thr Arg Ser Pro Val Ile Thr Asn
100 105 110
His Leu Phe Arg His Glu Gln Gly Glu Ala Phe Ala Ala Ser Gly Tyr
115 120 125
Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro
130 135 140
Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser
145 150 155 160
Val Pro Met Val Ala Ile Thr Gly Gln Val Pro Arg Arg Met Ile Gly
165 170 175
Thr Asp Ala Phe Gln Glu Thr Pro Ile Val Glu Val Thr Arg Ser Ile
180 185 190
Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp Ile Pro Arg Val
195 200 205
Ile Gln Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val
210 215 220
Leu Val Asp Ile Pro Lys Asp Ile Gln Gln Gln Met Ala Val Pro Val
225 230 235 240
Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr Ile Ala Arg Leu Pro Lys
245 250 255
Pro Pro Ala Thr Glu Leu Leu Glu Gln Val Leu Arg Leu Val Gly Glu
260 265 270
Ser Arg Arg Pro Ile Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly
275 280 285
Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly Ile Pro Val Thr Thr
290 295 300
Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu
305 310 315 320
Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp
325 330 335
Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val
340 345 350
Thr Gly Lys Ile Glu Ala Phe Ala Ser Arg Ala Lys Ile Val His Ile
355 360 365
Asp Ile Asp Pro Ala Glu Ile Gly Lys Asn Lys Gln Pro His Val Ser
370 375 380
Ile Cys Ala Asp Val Lys Leu Ala Leu Gln Gly Leu Asn Ala Leu Leu
385 390 395 400
Gln Gln Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn
405 410 415
Glu Leu Asp Gln Gln Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe
420 425 430
Gly Glu Glu Ile Pro Pro Gln Tyr Ala Ile Gln Val Leu Asp Glu Leu
435 440 445
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Thr Lys Gly Glu Ala Ile Ile Ala Thr Gly Val Gly Gln His Gln Met
450 455 460

Trp Ala Ala Gln Tyr Tyr Thr Tyr Lys Arg Pro Arg Gln Trp Leu Ser

465 470 475 480

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly

485 490 495
Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp Ile Asp Gly Asp
500 505 510
Gly Ser Phe Leu Met Asn Ile Gln Glu Leu Ala Leu Ile Arg Ile Glu
515 520 525

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gln His Leu Gly Met
530 535 540

Val Val Gln Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr

545 550 555 560

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu Ile Tyr Pro Asp Phe Val

565 570 575
Thr Ile Ala Lys Gly Phe Asn Ile Pro Ala Val Arg Val Thr Lys Lys
580 585 590
Ser Glu Val Arg Ala Ala Ile Lys Lys Met Leu Glu Thr Pro Gly Pro
595 600 605

Tyr Leu Leu Asp Ile Ile Val Pro His Gln Glu His Val Leu Pro Met
610 615 620

Ile Pro Ser Gly Gly Ala Phe Lys Asp Met Ile Leu Asp Gly Asp Gly

625 630 635 640

Arg Thr Val Tyr
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Fig.2
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Fig.3

Fig.4
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Fig.5
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