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(57) Sang ché dé cap dén gen khoi dau tong hop va gen tong hop ma tao ra tinh de khang

bénh phd rong voi Xanthomonands ¢ thuc vat. Sang ché cling dé cap dén thuc vat chuyén

gen chira gen tong hop nay va céac thyuc vat thu dugc bang cach lai thuc vat véi cac thuc vat
chuyén gen nhu vay. Cu thé hon, gen khoi dau tong hop nay 13 gen khoi dau Xal0 tong
hop va gen tong hop nay 1a gen Xal0 tong hop chira gen khéi ddu Xal0 téng hop. Tinh dé
khang nay la tinh dé khang bénh bac 1a do vi khuan va thyc vat nay la cay lua.
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Linh vuc ky thuit dwge dé cap

Séng ché d& cap dén gen khoi ddu téng hop va gen tng hop ma tao ra tinh dé
khang bénh phd rong véi Xanthomonands & thuc vét. Sang ché con dé cap dén thuc
vét chuyén gen chira gen tong hop ndy va céc thuc vat thu duge bing cach lai thuc vat
v6i céc thuc vét chuyén gen nhu vdy. Cu thé hon, gen khéi ddu tdng hop nay 13 gen
khéi dAu Xal0 téng hop va gen tdng hop ndy 1a gen Xal0 tdng hop chira gen khoi dau
Xal0 téng hop. Tinh d& khang nay 1a tinh d& khéng bénh bac 14 do vi khudn va thuc

vat nay 1a cay laa.
Tinh trang ky thuit ciia sang ché

Céc tai liéu cong bd va céc tai liéu khac dugc st dung trong ban mé ta nay dé
minh hoa tinh trang k¥ thudt clda sang ché hoidc cung cép thém chi tiét vé thuc hién
sang ché, dugc két hop vao ban mo ta ndy bang cach tham khao, va dé thuan tién duge

gop 1an lugt trong phan Muc luc sach tham khao.

Vi khudn giy bénh .thl_IC vat gram 4m sir dung hé thdng tiét typ III (type III
secfetion system: TTSS) dé chuyén dich protein 13 cac chét hiéu tmg vao té bao thuc
Vét ma & d6 chung diéu bién chirc ning cta té bao chii dé 1am thuan tién qua trinh xAm
nhdp (Alfano and Collmer, 2004; Kay and Bonas, 2009). Cac thanh vién ctia ho chét
hiéu tng AvrBs3 gdm nhiéu loai 13 loai duy nhét ctia cac chét hiéu g typ III tao ra
béi cac bién thé bénh Iy cta Xanthomonas va Ralstonia solanacearum (Bonas et al.,
1989; Yang and White, 2004; Heuer et al., 2007). Cac chét hiéu ung tuong tu AvrBs3,
gin day con dugc dé cap dén 13 cac chit hiéu tmg tuong tu chit hoat hoa phién ma
(transcription activator-like: TAL) (Yang et al., 2006; Bogdanove et al., 2010), c6
chung du tan N can thiét cho su tiét typ III va déu tan C chira cac tin hiéu dinh vi
nhan (nuclear localization signal: NLS) va mién hoat hoa c6 tinh axit (AAD). Céc chét
hi€u rng TAL khéc biét & vung giita, 1a ving thudng 1a cac doan lap gin nhu hoan hao

thong thuong c6 chidu dai 33-35 axit amin (amino acid: aa) két thic & doan Lip bj cét
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ngén c¢6 chidu dai 20 axit amin. Hai axit amin siéu bién & vi tri 12 va 13 ciia cic doan
lap, con dugc goi 13 hai gbc cua doan lap-bién dbi (RVD) (Moscou and Bogdanove,
2009), gép phan vao hién twong da hinh doan lap, trong khi d6 sb lwong va trinh tur cac
doan 13p cd RVD da hinh trong chét hiéu tng TAL quyét dinh hoat tinh dic hiéu
(Herbers et al., 1992; Yang et al., 2005).

Céc chit hidu tng TAL don 1¢ hoat hoa qua trinh phién mi clia céc gen tinh
nhay cam (susceptibility: S) co thé chii dic hiéu lam thiic ddy su phat trién cta bénh
(Yang et al., 2006; Kay et al., 2007; Sugio et al., 2007; Antony et al., 2010). Dé chéng
lai cac qua trinh thic déy bénh, thuc vat c6 co ché tién héa khai thac kha nang cam
g sy phién ma clia cac chit hiéu ing TAL (Gu et al., 2005; Romer et al., 2007). Do
d6, mot tap hop nho ctia cac chét hiéu img TAL hoat dong nhu 14 céc chét higu img
khong doc hai mét hoat tinh va hoat hoa su phién ma ciia gen R bénh. Cac chét hiéu
tng TAL gén két trinh tr ADN dic trung & gerl khoi ddu cta gen S hodc gen R (Kay et
al., 2007; Romer et al., 2007; Romer et al., 2009; Antony et al.,y 2010). Mbi RVD tir
cac doan 13p trung tdm cua céc chét hiéu tng TAL nhén biét dic hiéu nucleotit trong
yéu t6 ADN dich trong T bao toan & d4u tdn 5° (Boch and Bonas, 2010; Bogdanove et
al., 2010).

Xanthomonas oryzae pv. oryzae 13 tic nhan gy bénh bénh bac 14 do vi khuin
& cay lua (Nino-Liu et al., 2006). Cac ching don 1& ciia X. oryzae pv. oryzae gin 11
dén 19 cac chét hiéu tmg TAL (White et al., 2009). Cac chat hiéu tng TAL tir X.
oryzae pv. oryzae hudng dich dén gen ciy lia hodc 13 cho tinh nhay cam (Yang et al.,
2006; Sugio et al., 2007; Chen et al., 2010) hoc tinh d& khang vé6i qua trinh gdy nhiém
vi khuin (Gu et al., 2005). Chéit hiéu tmg TAL PthXol tir ching X. oryzae pv. oryzae
PX099* huéng dich Os8N3/Xal3/OsSWEETII & ciy laa (Yang et al., 2006; Chen et
al., 2010). Alen 1dn Xal3 (xal3) la khong dép tmg véi PthXol, va thuc vét c6 xal3 1a
c6 tinh khang véi céc chiing sinh bénh ma chi dua trén PthXol 14 chat hiéu tmg chinh
mang lai tinh ddc hai (Yang et al., 2006). Tinh d& khang qua trung gian xal3 véi bénh
bac 14 do vi khudn & cdy Ita c6 thé bi danh bai bing cich cam tmg gen S Os-1IN3,
mdt thanh vién khéc ctia ho gen N3, béng chuing cua sinh bénh sir dung cac chét hiéu
ung TAL AvrXa7 va PthXo3 (Antony et al., 2010).
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PthXo6 va PthXo7 13 hai chét hiéu tmg TAL khéc tir PX099* va huéng dich
14n luot hai gén 13 yéu té phién m3, OsTFXI va OsTFIIAyl, & ciy lua (Sugio et al.,
2007). OsTFX] mi hoa yéu t6 phién mi bZIP trong khi d6 san phdm gen cia
OsTFIIAyl 1a cAu trac siéu phan tir nhé cua yéu t6 phién m3 IIA (Sugio et al., 2007).
Viéc cam tng OsTFIIAyl ndm trén nhiém sic thé 1 bdi PthXo7 c6 thé phan 4nh sy
thich tmg ctia PX099” thanh tinh dé khang qua trung gian xa5 (Iyer and McCouch,
2004), alen ctia OsTFIIAy5 ma ho4 dang thir hai clia cdu tric siéu phan tir nhé TFIIA
trén nhidm sic thé 5 cua ciy laa (Sugio et al., 2007). Trinh trr dich ADN ctia PthXol,
EBEpwxo1 (Yéu 16 gdn két chat hiéu ieng - Effector Binding Element - cho PthXol), da
dugc nhan di¢n trong gen khai d4u cta Os8N3 (Antony et al., 2010), trong khi d6 trinh
tu dich ADN ctia PthXo6 va PthXo7 van cin dugce nhén dién hodc kiém tra trong lan
lugt cac gen khéi ddu cia OsTFXI va OsTFIIAy1, mic d cac trinh ty dich gia dinh da
duoc du doan (Boch et al., 2009). ’

Ba chét hidu ung TAL, AvrXa7 va AvrXal0 tir PXO86 (Hopkins et al., 1992)
va AvrXa27 tir PX099* (Gu et al., 2005), hoat hoa tinh d& khang bénh khi cdy lua
mang c4c gen R ciing ngudn gbc Xa7, Xal0 hoic Xa27. Cho dén nay, méi chi c6 gen
Xa27 &3 duge phén 1ap va duge cong bb (Gu et al., 2005). Xa27 duge cam ng boi
AvrXa27 va gen ndy c6 thé tao ra tinh @& khang khéng dic hiéu v6i X oryzae pv.
oryzae néu nhu gen khéi ddu cam tng AvrXa27 duoc thay biang gen khéi ddu cam tmg
stress tir gen PRI cua cdy lua (Gu et al., 2005; Tian and Yin, 2009). Sy cdm ung hoan
toan ciia Xa27 bdi AvrXa27 cin dén OsTFIIAYS5, san phdm gen clia Xa5 trén nhiém
sic thé 5 (Gu et al., 2009). Yéu t6 cis ADN gdm 16 dén 18 bp (cip bazo), duoc ky
hiéu 13 UPTawxa7 (UP dugc diéu chinh bdi chit hidu tng TAL AvrXa27 hoic
EBE syxa27), dugc nhédn dién trong gen khai du cta Xa27 s& dugc cam tng dic hidu
bdi AvrXa27 (Boch et al., 2009; Romer et al., 2009).

Xal0 tao ra tinh dé khang dic hi¢u loai phé hep v6i mdt vai loai Philippine
cua X. oryzae pv. o}yzae (Yoshimura et al., 1995). Gen R nay dugc thim nhép tir cdy
lda Cas 209 vao gidng laa c6 tinh nhay cam IR24 (Mew, 1982; Yoshimura et al.,
1983). Xal0 dugc 1ap ban db tinh vao ving di truyén 0,28 cM giita gen danh déu & gin
dau M491 va gen d4anh déu ngoai bién M419 trén canh tay dai ciia nhiém séc thé 11 va
dugce dong phan ly cing véi cac gen danh ddu S723 va M604 (Gu et al., 2008). Gen
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Xal0 nay méi duoc tich dong gin ddy bang cach tach dong dua trén ban dd va phuong
phép bién nap gen (cong bd don qudc té s6 WO 2012/033462). Trinh tr dich chirc
ning cia AvrXal0, EBExa10 dugc nhan dién & gen khoi dau ciia Xal0 (cong bd don
qudc té s6 WO 2012/033462). San pham gen Xal0, XA10, dong vai trd chirc ning &
c4 cAy mot 14 mim va cAy hai 14 mim bang cach gay ra su chét t& bao gidng nhu dap

{mg siéu man (hypersensitive response: HR) (khong dugc cong bd).

, Tinh dic hiéu dé khéng nay cda gen R phu thudc chét hiéu tng TAL véi bénh
bac 14 do vi khudn duoc quyét dinh bdi gen R khéi ddu chir khéng phai 1 cac san
phim gen R (Gu et al., 2005). Trong khi d6, phd cac gen R phu thudc chét hiéu ung
TAL v6i bénh bac 14 do vi khuin thay d6i rat nhidu, ma 13 phu thudc vio sur sin c6 cac
chét hiéu tng TAL khéng doc hai mét hoat tinh & ching X. oryzae pv. oryzae »(Gu et
al., 2004; Gu et al., 2008). Romer et al (2009) di cho thdy ring nhiéu yéu t6 ADN
phén biét chirc ning dugc hudng dich béi cac chat hiéu tng TAL riéng ré van gitt
dugc chirc nang va tinh ddc hiéu cda ching khi dugce két hop vao mot gen khdi dau.

Mong muén 13 tao ra tinh dé khang phd rong véi bénh bac 14 do vi khudn & cay laa.

Ban chat k§ thuit ciia sang ché

Séang ché d& cap dén gen khéi diu téng hop va gen téng hop ma tao ra tinh d&
khéng bénh phé rong Xanthomonands & thuc vét. Sang ché con dé cap dén thyc vat
chuyén gen chira gen tdng hop ndy va cac thuc vat thu dugc bang cach lai thue vat véi
cac thuc vét chuyén gen nhu vdy. Cu thé hon, gen khéi du téng hop nay 13 gen khoi
ddu Xal0 tdng hop va gen tdng hop ndy 14 gen Xal0 tbng hop ma chira gen khéi dau
Xal0 téng hop. Tinh d& khang nay 1a tinh d& khang bénh bac 14 do vi khuén va thuc
vat nay la cay lua.

Do d6, theo khia canh thir nhét, sang ché dé xuét gen khoi dau téng hop chira J
gen khéi ddu Xal0 cta ciy lta di dugc cai bién @& chira nhiéu yéu té gin két chit hiéu
tng (Effector Binding Element: EBE) mdi trong sb d6 gin két chit hiéu ung giéng
chét hoat hoa phién mi (TAL) khac nhau. Theo mdt phuong 4n, gen khéi diu tng hop
nay chira trinh tw EBE,4x07. Theo mot phuong 4n khac, gen khéi d4u téng hop nay
chira trinh ty EBEx01. Theo mdt phuong 4n b sung, gen khéi diu tdng hop nay chira
trinh tr EBE ovixat0. Theo mot phurong 4n nira, gen khoi ddu tdng hop nay chira trinh tir
EBE,x06. Theo mot phuong 4dn khic, gen khoi dau téng hop nay chira trinh tu
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EBE s 1xa07- Theo mot phuong an bb sung, gen khoi diu tdng hop nay chira tht ca nim
trong s céc trinh tr EBE nay. Theo médt phuong 4n, gen khai ddu tdng hop niy 13 gen
khéi dAu mini tdng hop chira mot dén nam trinh ty EBE ndy va mot phan t6i thiéu cia
gen khéi ddu Xal0 ciy laa c6 hoat tinh ciia gen khéi dau. Theo mdt phuong an khac,
gen khoi dau tdng hop ndy 13 Xal0 c6 chiéu dai ddy da tdng hop chira mot dén nam
trinh ty EBE ndy. Theo mét phuong 4n, gen khéi dau c6 chiéu dai diy du tong hop néSf
chira gen khéi ddu mini tdng hop. Theo mét phuong 4n nita, gen khéi dau téng hop
ndy 13 manh bit ky cita gen khéi dAu c6 chidu dai diy du tong hop ndy ma 16n hon gen
khéi dAu mini téng hop, 12 ké tiép v6i ddu 5° cta gen khéi ddu mini téng hop, va co
hoat tinh ctia gen khéi déu.

Theo mot phwong 4n, gen khéi diu mini tdng hop nay chia trinh tu duge néu
trong SEQ ID NO:2. Theo médt phuong 4n khéc, gen khéi du c¢6 chiéu dai diy da tong
hop nay chira trinh ty dugc néu trong SEQ ID NO:10. Theo mét phuong én nira, gen
khoi ddu téng hop ndy chira cac nucleotit 2208-2456 va mot sb lhrong bit ky cac
nucleotit 5> d6i v6i gen khéi ddu mini tdng hop nay va ké tiép véi gen khéi dau mini
téng hop nay. Theo mét phuong an, trinh tuy EBEux,7 chira trinh tu dugc néu trong
SEQ ID NO:5. Theo mot phuong 4n khdc, trinh tw EBE 4x,; chira trinh ty dugc néu
trong SEQ ID NO:6. Theo mt phuong an bd sung, trinh tu EBEsyxa10 chra trinh tu
dugc néu trong SEQ ID NO:7. Theo mét phuong 4n nita, trinh tu EBE %6 chira trinh
tu dugc néu trong SEQ ID NO:8. Theo mét phuong &n khéc, trinh tu EBE sxap7 chira
trinh tu durgc néu trong SEQ ID NO:9. |

Theo khia canh thtr hai, sing ché dé xuét gen Xa/0 tdng hop ma chira gen khéi
d4u téng hop theo sang ché duoc lién két c6 diéu khién véi trinh ty Xal0 cia cay lda.
Theo mot phuong 4n, codon bit diu cta trinh tr Xal0 cia ciy lua 13 ké tiép véi dau 3°
ctia gen khoi dau tdng hop nay. Theo mdt phuong 4n khac, trinh tr Xa/0 ctia cdy laa 13
trinh ty ma hoa protein Xal0 cua cdy lda. Theo mdt phuong én nita, trinh tu Xal0 nay
12 trinh tu hé gen m3 ho4 protein XalO0 cta cay lda. Theo mot phuong an khéc, trinh tu
Xal0 cta ciy lua 13 trinh ty m3 hoé cing v6i UTR déu 3’ chira gen két thiic. Theo mot
phuong 4n nira, gen két thic Xal0 & cdy lta (cac nucleotit 382-759 cia SEQ ID
NO:15) ¢6 thé dugc thay bing cac gen két thuc khac di biét r5 dbi voi nguoi c6 hiéu
biét trung binh trong linh vire k§ thuat nay, nhu gen két thic NOS, gen két thic 35S va
gen két thiic Xa27. Theo mét phuong an, trinh ty ma hoa chira trinh tw mi hoa du-c_rc

-6-
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néu trong SEQ ID NO:13. Theo m{t phuong én khéc, trinh tu h¢ gen ma hoa protein
Xal0 cua cdy laa chira trinh tu duoc néu trong SEQ ID NO:15 ma bao gdm trinh tur
mi hoa (cic nucleotit 1-381) va gen két thiic (cac nucleotit 382-759). Theo mot
phuong an nita, trinh ty hé gen ma hoa protein Xal0 cta cédy lda chita trinh tu dugc
néu trong SEQ ID NO:16 ma bao gdm trinh twr mi hoa (c4c nucleotit 1-381), gen két
thiic (c4c nucleotit 382-759) va UTR diu 3’ nira (cac nucleotit 760-1193). Theo mot
phuong 4n khac, trinh tu hé gen mi hoé protein Xal0 cia cdy lua chia trinh ty dugc
néu trong SEQ ID NO:17 ma bao gbm trinh tur ma hoa (cac nucleotit 1-381), gen két
thiic (c4c nucleotit 382-759) va UTR dau 3’ nita (cac nucleotit 760-2215). Theo mdt
phuong an khéc, trinh tu Xal0 cua cdy lGa chira trinh ty dugce néu trong cac nucleotit
1-759 ctia SEQ ID NO:17 thém mot s6 hrong bit ky cac nucleotit 3° ciia gen két thiic
trong SEQ ID NO:17 ma 13 ké tiép véi gen két thiic. Theo mot phuong 4n, trinh tu ciia
gen Xal0 téng hop dugc néu trong SEQ ID NO:11. Theo mét phuong 4n khac, trinh tu
ctia gen Xal 0 tng hop dugc néu trong SEQ ID NO:12.

Theo khia canh thir ba, sing ché dé xuit vat truyén chira gen Xa]O tbng hop
- duoc md ta trong ban md ta ndy. Sang ché con d& xuét té bio thuc vat chira vat truyén
va thue vét chuyén gen c6 tinh d& khang phé rong v6i bénh bac 14 do vi khudn chira té
bao tfu_rc vat nay. Theo mdt phuong an, té€ bao thuc vat nay la té bao cay lia. Theo mot

phwong 4n khac, thuc vét chuyén gen 13 ciy lda chuyén gen.

Theo khia canh thir tu, sing ché @& xuét phuong phép tao ra thuc vt chuyén
gen c6 tinh d& khang phd rong v6i bénh bac 14 do vi khudn. Theo sang ché, phuong
phap nay bao gébm budc chuyén nap gen Xal0 tdng hop duge md ta trong ban mo ta
ndy hodc vit truyén chtra gen Xal0 tdng hop dugc mé ta trong ban mo ta nay vao té
bao thuc vat hodc vao cac té bio thuc vat va tao ra thyuc vat chuyén gen tur té bao thuc
svat da duoc chuyén nap hodc céac té bao thyuc vat di duoc chuyén nap ndy. Theo sang
ché, gen Xal0 tdng hop nay duoc biéu hién & thuc vat chuyén gen. Chuyén nap gen
Xal0 téng hgp nay hodc vat truyén vao té bao thuc vat hodc vao cac té bao thuc vit
d6i khi con duge d& cip dén trong ban mé ta nay 1a bién nap té bao thuc vat hoic cac
té bao thyc vat bing gen Xal0 téng hop niy hoidc vit truyén. Theo mét phuong 4n, té

bao thuc vat nay hodc céac t€ bao 1a t€ bao hoic cac t€ bao cay lua.

Theo khia canh thr ndm, séng ché @ xuit thyc vat chuyén gen cO0 it nhit mot

ban sao ciia gen Xal0 téng hop dugc mb ta trong ban mé ta nay duge hop nhéit 6n dinh

-7-
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vao hé gen ciia né. Theo mdt phuong an, thuc vét chuyén gen chira hai ban sao ciia
gen Xal0 tdng hop ndy. Theo mdt phuong an khic, thuc vat chuyén gen chira ba ban
sao ciia gen Xal0 tdng hop ndy. Theo mot phuong 4n bd sung, thuc vét chuyén gen
chira bén ban sao clia gen Xal0 tdng hop nay. Theo mdt phwong 4n nira, thuc vat
chuyén gen chira nim ban sao ctia gen Xal0 tbng hop niy. Theo mdt phuong 4n khac,
thuc vat chuyén gen chira sau ban sao clia gen Xal0 tng hop ndy. Theo mot phuong
an, thuc vat nay 13 cay lia. Theo mot phuong 4n khéc, ciy laa chuyén gen dugc dé cap
dén trong ban mod ta nay 13 thuc vat L2 hoic d6ng L2. Sang ché con d& xuit thuc vat -
chira gen Xal0 tdng hop duoc mb ta trong ban mé ta nay duoc hop nhét én dinh vao
hé gen cia n6 ma dugc tao rarbellng cach lai thuc vat chuyén gen dugc mo ta trong ban
mo t& nay hodc thé hé con ciia nd véi thuc vat tht hai va chon loc thé hé con ma ¢
chira gen Xal0 tong hop nay. Theo sang ché, thuc vat chuyén gen hoic thuc vét theo
sang ché c6 thé dugc sir dung trong céc chuong trinh nhan gidng théng thudong. Theo
mot phuong an, thuc vat chuyén gen duoc sir dung trong chuong trinh nhan gidng 13
cdy lta chuyén gen duoc dé cap dén trong ban mé ta nay 13 thyc vat L2 hoic dong L2

hodc thé hé con cta nd.
Mo ta van tat hinh vé

Fig 1 thé hién td chtrc gen cta Xal0™. Trinh tr cac nucleotit ciia EBE yx07,

EBE %01, EBE Avixa10, EBEpthxos VA EBE ayrxa7 trong gen khéi dAu ciia gen Xal0 duge
chi ra bang cac chir in ddm v in nghiéng . Trinh tu cac nucleotit cia viing khong dich
mi dau 5° cia Xal0® duge thé hién b:ing cac chit dudi. Cac vi tri gidi han cia BamHI,
Nrul va Xbal, va kich thudc ciia manh giéi han ADN duoc chi ra. Viéc 1ap ban dd
khong dugc v theo ty 18. Xa/0 ORF, khung doc m¢ cia gen Xal(. Trinh tu dugc thé
hién trén Fig 1 14 nhu sau: trinh ti c¢6 chiu dai ddy da: SEQ ID NO:1; gen khoi dau
mini Xal0% (khong bao gdm Xal0 ORF): SEQ ID NO:2; mét phdn ORF Xal( dugc
thé hién: SEQ ID NO:3; peptit mot phan Xal0 dugc thé hién: SEQ ID NO:4;
EBEpgxo7: SEQ ID NO:5; EBEpgxo1: SEQ ID NO:6; EBEjxa0: SEQ ID NO:7,

EBEpix06: SEQ ID NO:8; EBE prixa27: SEQ ID NO:O.

Cac Fig. 2A-2C thé hién phuong phap phan tich thim tdch Nam (Southern
blot) ciia thuc vét chuyén gen dong L2. Fig. 2A: phuong phap phén tich thdm tich
Nam cta thyc vét T; ciia L2 dugc phat hién bang mau do Hpr. Fig. 2B: phuong phap
phéan tich thAm tach Nam cua thue vat T, L2 dﬁqc phét hién béng mau do Hpt. Fig. 2C:
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phuong phap phan tich thAm tach Nam ctia T,-36 va thé hé con T; cia n6 dugc phat
hién bang méu do Xal0. Khoang 2 ug miu ADN duoc phan cit bang cic enzym giGi
han BamHI va Xbal. Céc kiéu hinh ciia thuc vét dugc thé hién sau ddy céc anh ca
phuong phép phén tich thim tich Nam. Céc miii tén biéu thi cic dai dugc dong phan

ly v&i kiéu hinh c6 tinh khang. NB, Nipponbare.

Fig 3 thé hién kiéu hinh bénh bac 14 do vi khuén ciia cic thuc vat L2. Cac thuc
vat T; sdu tudn tudi mang déng hop tr Xal 0%, ma thu dugc tir thuc ;’E_Ait T,-36 cia L2,
dugc cly ching X. oryzae pv. oryzae 1947 bidu hién cac chét hiéu tng TAL AvrXalo,
AvrXa27, pthXol, pthX06 pthXo7 hoic vt truyén tréng pHM1. Anh dugc thu nhan
v40 2 tudn sau khi tiém ching. Nipponbare (NB) dugc sir dung 1am mau dbi chimg c6

tinh nhay cam.

Cac Fig. 4A va 4B thé hién su cam ung Xal0 & IRBB10A va cac thuc vat L2
khi tiém chung bing ching X. oryzae pv. oryzae. Fig. 4A: Biéu hién twong di cia
Xal0 trong IRBB10A va cac thuc vat L2. Cac san phdm phién mi Xal0 dugc x4c dinh
bang qRT-PCR vao 24 hpi. Biéu hién cia Xal0 trong IRBB10A duoc cdy
1947(pHM1avrXal0) duoc thiét 1ap & mirc “1”. Gen ubiquitin cdy Ita 1 (Ubil) dugc
sir dung 1am méu d6i ching ndi tai. Fig. 4B: c4c san phidm PCR sau khuéch dai bing
RT-PCR thoi gian thuc. C4c miu trong cac Fig. 4A va 4B: 1, thuc vat IRBB10A dugc
ciy v6i nude (cdy gia); 2, thuc vat IRBB10A dugc cdy voi 1947; 3, thuc vat IRBB10A
duoc cdy véi 1947(pHM1avrXal0); 4, cac thuc vat L2 duge cdy véi nude (cly gia); 5,
cac thuc vat L2 dugc cdy voi 1947; 6, cac thuc vat L2 duge cdy voi
1947(pHM1avrXal0); 7, cac thuc vat L2 duoc cdy véi 1947(pHM1avrXa27); 8, céc
thue vat L2 duogc cdy véi 1947(pHMIpthXol); 9, cac thuc vat L2 dugc cdy véi
1947(pHM 1pthXo6); 10, cac thuc vét L2 duge ciy v6i 1947(pHM1pthXo7).

M@ ta chi tiét sang ché

Sang ché d& cép dén gen khoi ddu tdng hop. va gen tdng hop ma tao ra tinh dé
khang bénh phd rong véi Xanthomonands & thuc vat. Sang ché con dé cap dén thyc
vét chuyén gen chira gen tdng hop ndy va cac thuc vat thu duoc bing cach lai thuc vét
v6i cac thuc vat chuyén gen nhu vdy. Cu thé hon, gen khoi dau tong hop nay 12 gen

khéi diu Xal0 tong hop va gen téng hop nay 1a gen Xal0 tdng hop ma chira gen khéi
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diu Xal0 tdng hop. Tinh d& khang nay 1a tinh d& khang bénh bac 14 do vi khudn va

thuc vat nay 13 cay lua.

Cum tir "dugc phan 14p" dung dé chi phén tir sinh hoc dugc tach ra khdi it nhét

mdt s6 hgp phan ma xuat hién ciing né trong tu nhién.

Nhu dugc sir dung trong ban mo ta nay, “gen” dung d€ chi trinh tir axit nucleic
ma bao gdm ving gen khéi dau 5’ lién hé¢ véi bi€u hién cua san pham gen, cac vung
intron va exon bét ky va- cic ving khoéng dich ma dau 3' hodc 5' lién quan den bicu
hién ctia san pham gen.

Nhu dugce sir dung trong ban mé ta nay, “ki€u gen” dung d¢ chi sy cau thanh

di truyén cua t€ bao hodc sinh vét.

Nhu duoc sir dung trong ban mé ta niy, “kiéu hinh” ding dé chi cac dic tinh
c6 thé phat hién dugc cia té bao hodc sinh vét, ma cac dic tinh ndy 13 biéu thi cia biéu

hién gen .

Céc thuét ngit "polynucleotit," "trinh tu nucleotit," va "axit nucleic" dugc dung
dé chi polyme cua céc nucleotit (A, C, T, U, G, v.v. hodc céc chét tuong tu nucleotit
cé trong ty nhién hodc nhéan tao), vi du, ADN hodc ARN, hodc dang trinh bay cua
ching, vi du, dic tinh s¢i, v.v., tuy thudc vao ngir canh lién quan. Mot polynucleotit da

cho hoic polynucleotit b trg c6 thé duge xac dinh tir trinh tr nucleotit cu thé bat ky.

Axit nucleic hodc polypeptit duoc goi 13 "tai td hop" khi né 12 dang nhan tao
hoidc dugc thiét ké di truyén, hodc thu dugc tir protein hodc axit nucleic nhén tao hoac
duogc thiét k& di truyén. Vi du, mdt polynucleotit ma 13 dugc cai xen vao vat truyén
hodc vi tri khac loai bét ky khac, vi dy, trong h€ gen cua sinh vét tai td hop, sao cho nd
khong lién quan dén céc trinh ty nucleotit ma thudng nim bén sudn polynucleotit ndy
nhu n6 duge tim thiy & dang tu nhién 1a polynucleotit tai t6 hop. Mot protein duge
bidu hién in vitro hodc in vivo tir polynucleotit tai t& hop 13 mét vi du vé polypeptit tai
t6 hop. Tuong tw, mét trinh tu polynucleotit ma khong xuét hién trong tu nhién, vi du

mot bién thé ciia gen c6 trong tu nhién, 13 tai t hop.

Thuét ngir "cu tric cta axit nucleic" hodc "cAu tric ciia polynucleotit” ding
dé chi phéan tir axit nucleic, hodc sgi don hodc soi kép, ma dugc phén 14p tir gen ¢6

trong tuy nhién hodc dd dugc cai bién dé chira cic doan axit nucleic theo cach khong

-10-



28208

giong nhu dang ton tai trong tu nhién. Thudt nglt cau truc cua axit nucleic dong nghia
véi thut ngit hodc "caxet bi€u hién" khi cau triic ctia axit nucleic chira cac trinh tu

A

ki€ém soat nay 1a can thiét cho su bi€u hién cuia trinh tu theo sang ché. Mot “vat truyén”
la mdt dang khac cua cau truc cua axit nucleic. Vat truyén c6 the 1a vat truyén bicu

hién, vat truyén sao chép hodc vét truyén bi€n nap.

Thuat ngit "céc trinh tu kiém soat" nhu dugc xac dinh trong ban md ta ndy
diing dé chi bao gdm tét ca hop phan, ma 13 can thiét hogc tot hon cho sy biéu hién cia
polynucleotit theo sang ché. M3i trinh ti kiém so4t c6 thé 13 nguyén thé hoic la déi
v6i trinh tu polynucleotit. C4c trinh tur kiém soét nay it nhit bao gdbm gen khoi diu va
c4c tin hiéu ngimg phién m3. Céc trinh tur kiém soat nay c6 thé c6 cac mébi lién Kkét dé
dua vao céc vi tri gigi han dac hi€u tao thuén 1¢i cho viéc nbi ghép céc trinh tir kiém

soat nay vdi trinh ty nucleotit.

Thuét ngit "dwoc lién két ¢6 didu khién" nhu dugc x4c dinh trong ban md ta
nay 13 cdu hinh trong d6 trinh tu kiém so4t dugc dit & vi tri thich hop so véi trinh tir
nucleotit cia cAu trac cia axit nucleic sao cho trinh tr kim so4t dinh huéng biéu hién

ctia polynucleotit theo sang ché.

Trong séng ché nay, thuat ngir "biu hién" bao gdm su phién mi coa
polynucleotit. Trong sang ché ndy, thuat ngir "vat truyén biéu hién" bao ham phan tir
ADN, mach théng hodc mach vong, ma chira polynucleotit theo sang ché, va dugc lién

két c6 diéu khién védi cac doan bd sung ma gay ra sy phién ma cua polynucleotit.

“Céc cai bién protein" dugc @& xuit theo sang ché bao gdm viéc thay thé mot
hodc nhidu axit amin. Cac bién thé thay thé thuong chira thay dbi mét axit amin bing
mot axﬁt amin khac & mot hodc nhiéu vi tri trong protein, va co thé dugc thiét ké dé
diéu bién mot hodc nhidu dic tinh cia polypeptit, nhu do dn dinh d6i voi sy phén huy
protein, ma khong 1am mét di cic chirc ning hoic dic tinh khac. Cac thay thé axit
amin c6 thé dugc tao ra trén co s& su tuong tu vé do phéan cuyc, dién tich, do tan, muc
d6 ky nuée, mirc d6 va nude, va/hodc ban chit ludng cuc cia gde lién quan. Céc thay
thé dugc vu tién 13 cic thay thé mang tinh bao toan, tirc 13, mot axit amin dugc thay
bing mot axit amin ¢6 hinh dang va dién tich trong ti. Cc thay thé bao toan 13 da biét
15 d6i v6i ngudi c6 hidu biét trung binh trong linh vuc nay va théng thudong bao gdm,
cho du ciing khong phai la duy nhét, cac thay thé trong cac nhém sau: glyxin, alanin;
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valin, isoloxin, loxin; axit aspartic, axit glutamic; asparagin, glutamin; serin, threonin;

lysin, arginin; va tyrosin, phenylalanin.

Mot sb axit amin c6 thé dugc thay thé bing axit amin khac trong cAu tric
protein ma khong 1am mét dang k& kha ning gin két c6 tinh twong téc véi cac cu triic
nhu, vi du, ving gin két v6i khang nguyén cua khang thé hoic c4c vi tri gin két trén
céc phan tir co cht hodic cac vi tri gén két trén protein twong tac véi polypeptit. Vi
chinh kha ning twong tac va ban chét protein quyét dinh hoat tinh chirc ndng sinh hoc
cta protein, mdt s6 thay thé axit amin c6 thé dugc tao ta trong trinh tu protein, va trinh
tr ADN ma hoa né, va tuy nhién van thu dugc protein vé6i dic tinh twong tu. Khi thuc
hién céc thay ddi nhu vay, chi s6 chita bénh trong nudc cla axit amin cd thé dugc xem
xét. TAm quan trong cuia chi s6 axit amin ky nuéc trong viéc tao ra chirc ning sinh hoc
c6 tinh twong tac trén-mét protein thudng di dugc hiu rd trong linh vuc k§ thuat.
Theo cach 'khéc, vi€c thay thé mot axit amin tuong tu co thé dugc tao ra hiéu qua dua
trén murc .dc} ua nuc’rc.. T4m quan trong ciia mirc d6 ua nudc trong viée tao ra chirc ning
sinh hoc ¢6 tinh twong tac clia mot protein thuong 1 da duoc hiéu 16 trong linh vue k¥
thuét nay (xem vi du Patent My sb 4,554,101). Viéc sir dung chi s6 ky nu6c hoic mirc
d6 ua nude trong viée thiét k& cac polypeptit duge ban lusn thém trong Patent My s6
5,691,198. |

Thuét ngit "thuc vat" bao gdm toan thé thuc vat, co quan/cau triic sinh dudng
& chdi cay (vi du 14, than cay va cu), 1, hoa va cic co quan/céu truc cua hoa (vi du 14
béc, dai hoa, canh hoa, nhi hoa, 14 nodn, bao ph4n va noan), hat (bao gdm phéi, ndi
nhii, va vd hat) va qua (noan truéng thanh), mé thuc vat (vi du moé c6é mach, mo & géc,
va cic mo tuong tur) va cac té bao (vi du cic té bao khi khdng, cac té bao trimg, cac té
bao tim 16ng va cac té bao tuong tr), va thé hé con cua chung. Lép thuc vat ma cé thé
dugc sir dung trong phuong phép theo sang ché thudng mé rong bao gérr} ca thuc vat
thudc 16p cao hon va thip hon ma d& 4p dung céc k¥ thuét bién nap, bao gbm cay hat
kin (cy mot 14 mim va cy hai 14 mim), ciy hat trin, ciy duong xi, va da bao tio. N6
bao gbm cé thuc vét thudc nhidu murc bdi thé, bao gdm cay 1éch boi 1¢, thé da boi, thé
nhi bdi, thé don bodi va thé ban hop tir. '

Thuét ngir "khac loai" nhu dwoc sir dung trong ban mé ta nay ding dé chi mdi
lién hé giita hai hodc nhidu phin tr ma thuong 13 cac phan tir khéng dugc tim thiy gin

nhau trong tu nhién. Do dé, vi du, mdt trinh tu polynucleotit 1a "khéac loai" véi sinh vat
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hodc trinh tu polynucleotit thir hai néu nhu né c6 nguén géc tir loai la, hodc, néu nhu
tir cung mot loai, da dugc cai bién tir dang nguyén thé cta no. Vi dy, gen khai dau
duoc lién két c6 diéu khién v6i trinh tr ma hoa khéc loai ding dé chi trinh tu ma hoa
tir loai khac véi loai ma gen khéi dau nay c6 ngudn gdc tir d6, hoic, tir cliing mot loai,
trinh ty ma ho4d 1a khong cé mbi lién hé tu nhién véi gen khaoi ddu nay (vi du trinh ty
mi hoé duge didu khién v& mit di truyén hodic alen tir kiéu sinh théi hodic gibng khac
nhau). M6t vi du vé& polypeptit khac loai 14 polypeptit dugc biéu hién tir polynucleotit
tai t6 hop trong sinh vét chuyén gen. Céc polynucleotit va poly'peptit.khéc loai 1a cac
dang ciia phén tir tai t6 hop.

Thuat ngit “chuyén nap” nhu dugc sir dung trong ban mé ta nay ding dé chi
viéc dua c6 chu y axit nucleic vao trong t& bio. Chuyén nap bao gdm phwong phap bét
- ky da biét d6i voi ngudi c6 hidu biét trung binh trong linh vuc k§ thut nay ding dé
dua axit nucleic vao trorig té bio, bao gdm, nhung khoéng chi gidi han &, viéc giy
nhiém bing Agrobacterium, ding dan bin, phuong phap xung dién, vi tiém va cac

bié€n phap tuong tu.

Thuat ngit “tinh dé khang bénh phd rong” nhu dugc sit dung trong ban mo ta
ndy ding dé chi tinh dé khang véi nhiéu ching tac nhan 12 nguyén nhan gy bénh. Vi
du, nhiéu chiing nay c6 thé 13 cc ching ctia Xanthomonas oryzae pv. oryzae va bénh
ndy 13 bénh bac 14 do vi khuin & cay lda.

Céc chit hiéu tmg TAL tir xanthomonads huéng dich cic gen co thé cha dé
thiic ddy bénh hoic giy ra tinh dé khang bénh. Chﬁng gin két v6i cac yéu td gin két
chit hiéu tng (EBE) trong gen khéi du ciia gen co thé chil va gy ra biéu hién cua
ching. Xal0 1a gen R & cdy lia ma tao ra tinh dé khéng ddc hi¢u loai ddi voi
Xanthomonas oryzae pv. oryzae, tic nhan gy bénh bénh bac 14 do vi khudn & cay lia.
San phim ctia gen Xal0 , XA10, d6ng vai trd chirc ning & ca cdy mét 14 mam va cay
hai 14 mam bang cach gy ra sy chét té bao twong g d4p tmg siéu man (HR).

Theo sang ché, tinh dic hiéu cua tinh d& khang méi va phd dé khang dugc
ting 1én ctia gen Xal0 dugc thuc hién bang cach téng hop gen Xal0 di dugc cai bién
bing gen khéi ddu duoc didu khién chtra 5 EBE dugc hudng dich bing cac chét hiéu
tng TAL ddc hodc khéng doc (duoc goi 1a Xal0® trong ban mé ta nay). Gen Xal0®

duoc sinh ra va duge sir dung nhim tao ra cdy lua chuyén gen. Thu dugc dong cay laa
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chuyén gen én dinh, L2. L2 ¢6 hai ban sao cia gen Xal0® va mang lai tinh d& khang
bénh vé6i bénh bac 14 do vi khudn. Gen Xal0” & cac thuc vat L2 duge gy ra dic hiéu
boi ching X. oryzae pv. oryzae biéu hién mot trong sb céc chét hiéu tng TAL tuong
{mg va mang lai tinh dé khang phd rong dbi véi 27 trong sb 28 ching X. oryzae pv.

oryzae c6 trén canh ddng dugc thir nghiém.

Do d6, theo khia canh thir nhit, sang ché dé xut gen khéi du téng hop chira
gen khéi diu Xal0 ciy lua da dugc cai bién dé chira nhidu yéu t6 gén két chit higu
ing (EBE) mdi trong s& d6 gén két chat hiéu émg giéng chit hoat hoa phién mi (TAL)
khéc nhau. Theo m6t phwong 4n, gen khéi déu tdng hop nay chira trinh tir EBExo7-
Theo mot phuong 4n khac, gen khoi dau téng hop nay chira trinh tw EBE4x,1. Theo
mot phuong 4n bd sung, gen khéi dau téng hop nay chtra trinh tu EBEpyrxa10- Theo
mdt phuong 4n nita, gen khéi diu téng hop nay chira trinh tu EBE,ux.6. Theo mot
phuong &n khéc, gen khoi dau téng h;_)p nay chtra trinh tu EBEyxa27- Theo mot
phuong 4n bd sung, gen khéi déu téﬁg. hop nay chira tit ca nam trong sb cac trinh tyr
EBE nay. Theo mét phuong 4n, gen khéi dau tdng hop nay 13 gen khéi diu mini tong
hop ma chira mot dén nam trinh ty EBE niy va mot phan t6i thiéu cta gen khéi dau
Xal0 ciy la c6 hoat tinh gen khéi ddu . Theo mét phuong 4n khac, gen khoi du tong
hop nay 12 Xal0 tbng hop ¢6 chidu dai diy di ma chira mot dén nam trinh ty EBE nay.
Theo mét phuong 4n, gen khéi ddu ¢ chidu dai diy du téng hop nay chira gen khéi
‘ddu mini tdng hop. Theo mdt phuwong 4n nita, gen khéi dau tdng hop ndy 13 manh bét
ky cua gen khéi dau c6 chiéu dai ddy du téng hop ndy ma 13 16n hon gen khoi dau
mini tdng hop nay, 13 ké tiép v6i dau 5° clia gen khoi ddu mini tdng hop, va cé hoat
tinh cia gen khéi dau.

Theo mdt phuong 4n, gen khoi diu mini tdng hop ndy chira trinh tu dugc néu
trong SEQ ID NO:2. Theo mdt phuong 4n khéc, gen khoi ddu c6 chiéu dai diy du téng
hop ndy chira trinh tu dugc néu trong SEQ ID NO:10. Theo mét phuong 4n bd sung,
gen khéi dau tdng hop ndy chira cac nucleotit 2208-2456 cua trinh tur dugc néu trong
SEQ ID NO:10 va mdt sb lugng bit ky cac nucleotit ké tiép va ké tiép v6i nucleotit
2208. Theo mét phuong 4n, gen khoi dau tdng hop nay chita cac nucleotit 2200-2456
cua trinh tu dugc néu trong SEQ ID NO:10. Theo mét phuong an khéac, gen khéi dhu
tbng hop nay chira cac nucleotit 2100-2456 cua trinh tw dugc néu trong SEQ ID
NO:10. Theo mét phuong 4n bd .sung, gen khéi dau tbng hop ndy chira cac nucleotit
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1950-2456 cua trinh ty dugce néu trong SEQ ID NO:10. Theo mét phuong &n nira, gen
khoi ddu tdng hop nay chira cac nucleotit 1500-2456 ctia trinh tr dugc néu trong SEQ
ID NO:10. Theo mdt phuong an khac, gen khéi dau tdng hop niy chira cic nucleotit
1225-2456 cua trinh ty dugc néu trong SEQ ID NO:10. Theo mét phuong 4n bd sung,
gen khéi du tdng hop nady chira cac nucleotit 1099-2456 cia trinh tw duge néu trong
SEQ ID NO:10. Theo mdt phuong 4n nita, gen khéi diu tdng hop ndy chia céc
nucleotit 1438-2456 cua trinh tu dugc néu trong SEQ ID NO:10. Theo mot phuong an
khac, gen khéi dau tdng hop nay chira cac nucleotit 987-2456 clia trinh ty dugc néu
trong SEQ ID NO:10. Theo mét phuong 4n bd sung, gen khéi dau tdng hop nay chira
cac nucleotit 542-2456 cua trinh ty dugc néu trong SEQ ID NO:10. Theo mot phuong
4n nira, gen khoi dau tdng hop ndy chira cic nucleotit 15-2456 cia trinh tr dugc néu
trong SEQ ID NO:10. Céc vi du trén vé gen khéi du téng hop chi 12 vi du va minh
hoa ring cac tic gia sang ché du tinh gen khoi dau tdng hop bét ky chira 250-2456
nucleotit k& tiép ma phai bao gdm céc nucleotit 2208-2246 of SEQ ID NO:10.

Theo mét phuong an, trinh tu EBE,4x,7 chira trinh tu dugc néu trong SEQ ID
NO:5. Theo mot phuong 4n khéc, trinh tu EBE 4,1 chira trinh ty dugc néu trong SEQ
ID NO:6. Theo mot phuong an bd sung, trinh tw EBEsxa10 chira trinh tu duge néu
trong SEQ ID NO:7. Theo mdt phuong an nifa, trinh tu EBE,ux.¢ chita trinh tu dugc
néu trong SEQ ID NO:8. Theo mét phuong an khéc, trinh ty EBEaxa»7 chira trinh tu
duge néu trong SEQ ID NO:9. |

Theo khia canh thir hai, sang ché dé xuét gen Xal0 tong hop ma chira gen khéi
dAu téng hop theo sang ché dugc lién két c6 didu khién véi trinh tw Xal0 cta cay laa.
Theo mot phuong 4n, codon bat ddu cua trinh tr Xal0 cia ciy lua 13 ké tiép vai dau 3°
ctia gen khéi dau tong hop nay. Theo mot phuong 4n khéc, trinh tur-Xal0 clia cdy lta 14
trinh ty ma hoa protein XalO cta cady lua. Theo mdt phuong an nira, trinh tu Xa/0 nay
13 trinh ty hé gen ma hod protein Xal0 cta cdy lGa. Theo mot phuong &n khéc, trinh tu
Xal0 cua cy lda 13 trinh ty m3 hod cong thém UTR dau 3’ chira gen két thic. Theo
mot phuohg an nita, gen két thic Xal0 & cdy laa (cac nucleotit 382-759 ctia SEQ ID
NO:15) c6 thé dugc thay bing cac gen két thic khac da biét 16 dbi voi nguoi c6 hiéu
biét trung binh trong linh vuc k§ thuit ndy, nhu gen két thiic NOS, gen két thic 35S va
gen két thuc Xa27. Theo mot phuong an, trinh tr ma hoa chtra trinh tuy ma hoa dugc
néu trong SEQ ID NO:13. Theo mdt phuong an khac, trinh ty hé gen 'ma hoda protein
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Xal0 ctia cdy lda chira trinh tw dugc néu trong SEQ ID NO:15 ma bao gdm trinh tu
mi hoa (cac nucleotit 1-381) va gen két thuc (cac nucleotit 382-759). Theo mdt
phuong an nira, trinh tur hé gen ma hoa protein Xal0 cia ciy lia chira trinh tu dugc
néu trong SEQ ID NO:16 ma bao gbm trinh tr m3 hoé (cic nucleotit 1-381), gen két
thic (cac nucleotit 382-759) va UTR d4u 3’ nita (c4c nucleotit 760-1193). Theo mot
phuong an khéc, trinh tur hé gen ma hod protein Xal0 cua cay lﬁa chtra trinh tu dugc
néu‘trong SEQ ID NO:17 ma bao gbm trinh tr m3 hoé (c4c nucleotit 1-381), gen két
thic (cac nucleotit 382-759) va UTR ddu 3’ nita (c4c nucleotit 760-2215). Theo mot
phuong an khéc, trinh tu Xal( cla ciy lda chira trinh ty dugc néu trong cic nucleotit
1-759 ctia SEQ ID NO:17 thém mét sb lugng bét ky cac nucleotit 3’ cia gen‘ké,t thac
trong SEQ ID NO:17 ma 14 ké tiép v&i gen két thic. Theo mot phuong 4n, trinh tu clia
gen Xal0 tong hop duge néu trong SEQ ID NO:11. Theo mdt phuong an khéc, trinh tyr
ctia gen Xal0 tong hop dugc néu trong SEQ ID NO:12. ’

Theo mdt phuong 4&n, trinh ty Xal0 cla cay lta chira trinh tu dugc néu trong
cac nucleotit 1-381 ciia SEQ ID NO:17 thém mot s lugng bét ky céc nucleotit 3’ cia
codon két thiic trong SEQ ID NO:17 ké tiép v6i codon két thuc. Theo mot phuong én,
trinh tu Xal0 ndy chira cdc nucleotit 1-420 cda trinh ty dugc néu trong SEQ ID
NO:17. Theo mét phuong 4n khéc, trinh tw Xal0 nay chira cac nucleotit 1-625 cia
trinh ty dugc néu trong SEQ ID NO:17. Theo mdt phuong 4n bd sung, trinh ty Xal0
ndy chira cac nucleotit 1-852 cua trinh tu dugc néu trong SEQ ID NO:17. Theo mot
phuong 4n nfra, trinh ty Xal0 nay chia céc hucleotit 1-1178 cua trinh tu dugc néu
trong SEQ ID NO:17. Theo mdt phuong an khéc, trinh tu Xal(0 nay chita cac nucleotit
1-1643 cua trinh tr dugce néu trong SEQ ID NO:17. Theo mdt phuong 4n bd sung,
trinh tu Xal0 ndy chira cic nucleotit 1-2011 cda trinh ty dugc néu trong SEQ ID
NO:17. Theo mot phuong &n nira, trinh tu Xal0 nay chira cac nucleotit 1-2211 cda
trinh tu dugce néu trong SEQ ID NO:17. Céc vi du nay v trinh tu Xal0 chi 13 céc vi du
va minh hoa ring céc téc gia sang ché du tinh trinh tu Xal0 bit ky chira 382-2215
nucleotit ké tiép ctia SEQ ID NO:17 ma phai bao gém céc nucleotit 1-381 cta SEQ ID
NO:17.

Theo m¢t phuong an, trinh tu Xal0 ctua cay lGa chira trinh ty duge néu trong
cac nucleotit 1-759 ctia SEQ ID NO:17 ma bao gdm trinh ty ma ho4 (c4c nucleotit 1-
381) va gen két thiic (c4c nucleotit 382-759) thém mot sé luong bit ky cac nucleotit 3°
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ctia gen két thic trong SEQ ID NO:17 ma 1a ké tiép v6i gen két thuc. Theo mét
phuong an, trinh tu Xa/0 nay chira cac nucleotit 1-820 cua trinh tu dugc néu trong
SEQ ID NO:17. Theo mét phuong an khéé, trinh tu Xal0 nay chira c4c nucleotit 1-
1095 cua trinh ty dugc néu trong SEQ ID NO:17. Theo mét phuong an b sung, trinh
te Xal(0 nay chira cic nucleotit 1-1587 cta trinh tu dugce néu trong SEQ ID NO:17.
Theo mdt phuong 4n nita, trinh 'tl_r Xal0 nay chtrta cac nucleotit 1-2050 cda trmh tu
dugc néu trong SEQ ID NO:17. Cac vi du nay v& trinh tu Xal0 chi 13 vi du minh hoa
va minh hoa ring cAc tic gia sang ché dy tinh trinh tu Xal0 bit ky chtra trinh tu md
hoa Xal0 va gen két thiic ma chira 760-2215 nucleotit ké tiép ctia SEQ ID NO:17 ma
pha1 bao gdm céc nucleotit 1-759 cia SEQ ID NO:17. |

Theo kh1a canh thir ba, sang ché dé xuét vat truyén nhu dugc mo ta trong ban
mo ta nay chira gen Xal0 téng hop dugc mo ta trong ban mé ta ndy. Cac vat truyén
nhu vay 13 d3 biét r5 d6i v6i ngudi c6 hiéu biét trung binh trong linh vyuc k¥ thuat nay
hodc dugc md ta thém sau ddy. Sang ché con dé xuét t& bao thuc vat chira vét truyén
va thuc vét chuyén gen c6 tinh d& khang phd rong véi bénh bac 14 do vi khuén chira té
bao thuc vét nay. Theo mdt phuong an, té bao thuc vat nay la té bao cay laa. Theo mét

phuong 4n khéc, thuc vat chuyén gen 13 cay laa chuyén gen.

Theo khia canh thir tu, sing ché @& xuit phuong phap tao ra thuc vét chuyén
gen c6 tinh d& khang phd rong v6i bénh bac 14 do vi khudn. Theo sang ché, phuong
phép nay bao gdm buéc chuyén nap gen Xal0 tdng hop dugc md ta trong ban mo ta
nay hodc vat truyén chira gen Xal0 tong hop dugc mé ta trong ban md ta nay vao té
bao thuc vat hodc vao cac té bao thyc vat va tao ra thuc vat chuyén gen tur té bao thuc
vat dd duoc chuyén nap hodic cac té bao thuc vat di dugc chuyén nap nay. Theo sang
ché, gen Xal0 téng hop nay dugc biéu hién & thuc vat chuyén gen. Chuyén nap gen
Xal0 téng hop nay hodc vat truyén vao té bao thuc vat hodc vao cac té bao thuc vat
d6i khi con dugc dé cap dén trong ban mo ta nay 1a bién nap té bao thuc vat hoic cac
té bao thuc vét bang gen Xal0 tdng hop hodc vét truyén niy. Theo mdt phuong 4n, té
bao thuc vét niy hodc cac té bao 13 té bao hoic céc té bao ciy ia. Cac phuong phap
nhu vay 13 d3 biét r6 dbi voi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay
hodc dugc mo ta thém sau day.

Theo khia canh thir ndm, séng ché dé xuét thuc vat chuyén gen co it nhéit mot
ban sao clia gen Xal0 téng hop dugc md ta trong ban md ta nay dwoc hop nhit én dinh
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vao hé gen ctiia nd. Theo mdt phuong an, thuc vat chuyén gen chtra hai ban sao clia
gen Xal0 tbng hop nay. Theo mdt phuong 4n khéc, thyuc vat chuyén gén chira ba ban
sao ctia gen Xal0 téng hop nay. Theo mdt phuong 4n bd sung, thuc vat chuyén gen
chtra bén ban sao cua gen Xal0 tdng hop nay. Theo mdt phuong én nita, thyc vat
chuyén gen chtra nim ban sao ciia gen Xal0 tbng hop nay. Theo mdt phuong 4n khac,
thuc vat chuyén gen chira sdu ban sao ciia gen Xal0 tbng hop niy. Theo mot phuong
. an, thuc vt nay 1a cay lda. Theo mdt phuong an khéc, cdy lua chuyén gen dugc dé cap
dén trong ban md ta nay 15 thuc vat L2 hodc dong L.2. Sang ché con @& xuét thyc vat
chtra gen Xal0 tdng hop dugc mé ta trong ban mo ta nay dugc hop nhét 6n dinh vao
hé gen cla né ma dugc tao ra bing céch lai thuc vat chuyén gen duge mo ta trong ban
mo ta nay hodc thé hé con ciia nd vé6i thuc vat thir hai va chon loc thé hé con ma ¢
chtra gen Xal0 tdng hop nay. Theo sang ché, thuc vat chuyén gen hoic fhl_rc vat theo
sang ché c¢6 thé duge sir dung trong cac chuong trinh nhan gidng théng thudng. Theo
mot phuong 4n, thuc vt chuyén gen dugc sir dung trong chuong trinh nhan gidng 1a
ciy Ita chuyén gen dugc @& cap dén trong ban mo ta nay 1a thuc vat L2 hodc dong L2

hoéc th€ hé con cuda nd.

Thong thudng, ngoai ra vét truyén hoic caxet bidu hién c6 thé c¢6 gen danh dau
¢6 tinh chon loc d& chon loc cac té bao duge bién nap. Cac gen danh du c6 tinh chon
loc dugc stir dung dé chon loc céc t& bao hodc cac mod duge bién nap. Thong thuong,
gen danh dAu c6 tinh chon loc cta thuc vat s& ma hoa tinh dé khang chét khang sinh,
c6 cac gen thich hop bao gdm it nhit mot tdp hop gen ma hoa tinh deé khéng chét
khéng sinh spectinomycin, streptomycin phosphotransferaza (spt) gen ma hoa tinh aé
khang streptomycin, gen neomyxin phosphotransferaza (nptll) ma hoa tinh dé khang
kanamyxin hodc geneticin, gen hygromycin phosphotransferaza (hpt hodc aphiv) ma
ho4 tinh d khang hygromycin, gen axetolactat synthaza (als). Theo cach khéc, gen
danh déu c6 tinh chon loc cua thue vét s& mi hod tinh dé khang thudc diét cé nhu tinh
d& khang céc thubc diét co6 thudc dang sulfdnylure, glufosinat, glyphosat, amoni,
bromoxynil, imidazolinon, va 2,4-diclophenoxyaxetat (2,4-D), bao gdbm gen ma hoé
tinh @ khang céac thudc diét c6 ma c6 tac dung trc ché tac dong clia glutamin synthase
nhu phosphinothricin hodc basta (vi dy, gen bar). N6i chung cé thé tham khao, cac
cong bd don qubc t& WO 02/36782 va WO 2008/094127, Patent M§ s6 7,205,453 va
cac don yéu cdu cip Patent My sb 2006/0218670, 2006/0248616, 2007/0143880 va
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2009/0100536, va céc tai liéu tham khao dugc trich din trong d6. Ngoai ra tham khao,
Jefferson et al. (1991); De Wet et al. (1987); Goff et al. (1990); Kain et al. (1995) va
Chiu et al. (1996). Danh sach nay cia cac gen dianh ddu c6 tinh chon loc khong c6
nghia 13 mang tinh gi6i han. Gen danh diu c6 tinh chon loc bét ky c6 thé duge st
dung. Gen dénh ddu c6 tinh chon loc ciing nam dudi su kiém soat ctia gen khoi dau
van hanh trong cac loai thuc vét s€ dugc bién nap. Cac gen khéi ddu nhu vay bao gém
cac gen dugc mo ta trong cong bb don qudc té s6 WO 2008/094127, don yéu cau cip
Patent My s 2012/0245339, va cac tai liéu tham khéao duoc trich din trong d6. Ngoai
ra, xem céc don yéu cau cip Patent My s6 2008/0313773 va 2010/0199371 nhu 1a vi

du vé gen danh diu bo sung ma c6 thé dugc sir dung theo séng ché.

Theo c4ch khac, vat truyén hoidc caxet biéu hién ngoai ra c6 thé chira hé théng
khong c6 gen danh du ti td hop Cre-lox, nhu duge md ta trong ban md ta nay. Cac
hé théng nhu vay 13 hitu ich @ tao ra thuc vt chuyén gen khong c6 gen danh déu

chon loc.

Pé tao ra vat truyén hodc caxet biéu hién, cdc manh ADN khac nhau c6 thé
duge xir 1y, dé tao ra céc trinh tur ADN theo huéng thich hop va, néu thich hogp, trong
khung doc m& thich hop. Pé dat dugc muc dich ndy, cac chét 1am thich @ng hoic céc
méi lién két c6 thé dugc st dung dé két ndi cac manh ADN hodc cac xtt Iy khac c6 thé
tham gia vao dé tao ra cac vi tri giéi han thuén tién, loai bé cdc ADN khong can, loai
b cac vi tri giGi han, hodc cac cach tuong tu. Cho muc dich nay, cé thé thyc hién gay
do6t bién in vitro, stra chita doan mdi, gi6i han, xtr ly nhiét, thay thé lai, vi du chuyén

doi va hoan chuyén.

Khi mot axit nucleic, nhu gen Xal0 tdng hop duge mo ta trong ban mo ta ndy,
da dugc tach dong vao vat truyén hodc vat truyén biéu hién, n6 cb thé dugc dua vao té
bao thyuc vat bang cach sir dung cac phuong phap bién nap théng thuong. Thuat ngit
"t& bao thuc vat" duoc ding dé chi bao gém t& bao bat ky thu dugc tir thuc vat bao
gbm cic mo chua phan héa nﬁu thé chai va cac nudi cdy dang huyén phi, ciing nhu
hat giéng thuc vét, hat phéh hodc céac phdi thuc vat. Cac md thuc vét thich hgp cho
phép bién nap bao gdm céc mé 14, cic mo ré, cac mod phan sinh, cic thé nguyén sinh,
tru dudi 14 mim, cac 14 mam, vay cdy, dinh chdi, 1, cic phoi chua truéng thanh, hat
phin, va bao phin. "Bién nap" bao gbm viéc cai bién truc tiép hé gen clia té bao biang

cach dua tir bén ngodi ADN ti td hop tir té bao khac c6 kidu gen khéc, din dén sy hip
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thu va hop nhét hé gen nay vio hé gen cua té bao chi. Theo cich ndy, c6 thé thu duge
thuc vat, té bao thuc vat, mo thuc vat, hat giéng, va cac dang tuong tu dugc cai bién di

truyén.

| Axit nucleic, vat truyén hoic cac cdu tric c6 thé duge dua vao hé gen cia thuc
vét chu mong mudn bang nhiéu k§ thuat thong thuong. Cac k§ thuat ding dé bién nap
nhiéu loai thuc vat cao hon la da dugc biét 13 va dugc mé ta trong cac tai liéu ky thuat
_va khoa hoc. Cac phuong phap bién nap c6 thé thay ddi tuy thudc vao loai thuc vat
hoic té bao thyc vat, tac 13 cdy mét 14 mam hoic cdy hai 14 mam, huéng dich cho su
bién nap, 1 d biét rd ddi voi ngudi cé hidu biét trung binh trong linh vuc k¥ thuat
nay. Vi dy, cAu tric ADN c6 thé dugc dua truc tiép vao ADN h¢ gen cua té bao thuc
vét ndy bang cach st dung cic k§ thust nhu xung dién va vi tiém cac thé nguyén sinh
t€ bao thuc vat, hodc cac cdu traic ADN nay cé thé dugc dua truc tiép vao mo thuc vat
bang céch sir dung phuong phap ding dan bin, nhu k§ thust bin pha bing hat ADN.
Theo cach khac, cac cdu tric ADN néy'cé thé dugc két hop véi ving bén sudn T-
ADN thich hop va dugc dua vao vat truyén co thé chi Agrobacterium tumefaciens
thong thuong. Chuc nidng ddc tinh cua vat chu Agrobacterium tumefaciens s& dinh
huéng viéc xen cAu trac va gen dénh déu ké can vao ADN té bao thuc vat khi té bao
nay dugc nhidm bai vi khudn. Do d6, c6 thé sir dung phuong phép bat ky ma tao ra su
bién nap/chuyén nap hiéu qua. Tham khao, vi du, cic Patent My sb6 7,241,937,
7,273,966 va 7,291,765 va cac don yéu cdu cdp Patent My sb 2007/0231905 va
2008/0010704 va céc tai liéu tham khao dugc trich din trong d6. Ngoai ra, tham khao
cac cong bd don qubc té s6 WO 2005/103271, WO 2005/017158, WO 2008/094127,
WO 2012/033462 va céc tai liéu tham khao dugc trich dan trong d6.

Céc té bao thuc vat duoc bién nap thu duge tir cac k§ thuat bién nap bét ky
néu trén c6 thé dugc nuﬁi céy dé tao ra thuc vat toan bd ¢ kiéu gen dugc bién nap va
do @6 ¢6 kiéu hinh mong mudn, vi du, 13 thuc vét chuyén gen. “Thuc vat chuyén gen”
13 thue vat ma ADN la d3 duoc dua vao. "Thuc vat chuyén gen" bao gém tAt ca cac thé
hé con chau, thé lai, va céc cay lai ctia chiing, ma dugc tai sinh bang con dudng hiru

“tinh hodc v tinh, v ma vAn tiép tuc mang ADN la. C4c k§ thuat tai tao dua trén viéc
xtr 1y ciia mot s6 hormon thyc vat trong méi tredng sinh truéng nudi cdy mo, thong

thuong dua trén chét danh ddu c6 tinh diét khudn vi/hogc diét cé di duoc dua vao
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cing véi trinh tr nucleotit mong muén. Xem vi du, Cong bd don quéc té s6 WO
2008/094127 va céc tai liéu tham khao duogc trich d4n trong do.

Céc phuong phap néu trén diing dé bién nap thuong dugc ding dé tao ra gidng
chuyén gen trong do6 caxet biéu hién dugc hop nhét 6n dinh. Sau khi caxet biéu hién
duoc hop nhét 6n dinh vao thuc vat chuyén gen, n6 c6 thé dua vao thuc vat khac bang
c4ch lai hitu tinh. Theo mot phuong 4n, giéng chuyén gen khi d6 c6 thé dugc lai, véi
mdt gidng khac (khong duoc bién nap hodc dugc bién nap), dé tao ra giéné chuyén
gen m&i. Theo cach khéc, tinh trang di truyén ma di dugc diéu khién thanh dong ciy
bong cu thé bang cach st dung cac k§ thuit bién nap néu trén c6 thé duoc chuyén
thanh dong khac bang cach sir dung cac ky thuat lai nguoc truyén théng di biét 16
trong linh vuc nhan gibéng thyuc vat. Vi du, ¢6 thé 4p dung k§ thuit lai ngugc dé chuyén
mdt tinh trang dugc diéu khién tir gidng khong wu i ciia cong cong thanh giéng wu tu,
hoic tir gidng chira gen ngoai lai trong hé gen ctia né thanh gibng hodc cac gidng
khong chira gen d6. Nhu dugce sir dung trong ban md ta nay, "lai" ding dé chi phép lai
don thudn X bang Y, hodc qua trinh lai ngugc, tuy thudc vio ngit canh. C6 thé ap dung
- k¥ thuat bét ky trong s cac k¥ thuat nhan gidng chaunr, tiy thudc vao loai dugc lai.

Khi tao ra thyc vét chuyén gen thudc dang ndy, thi chinh cac thuc vat ndy cé
thd dugc trdng theo cic ky thuat thong thuong. TAt nhién, c6 thé thu hdi hat gidng
chuyén gen tir thuc vat chuyén gen. Sau do, céc hat gidng niy c6 thé dwa vao dit tréng
va dugc trdng bing cach st dung cc quy trinh thong thudng dé tao ra thuc vat chuyén
gen. Thuc vat chuyén gen duoc trdng nay s& biéu hién gen Xal0 téng hop nay dé tao
ra tinh d& khang phé rong v6i bénh bac 14 do vi khudn. Ciing c6 thé sir dung thuc vt
chuyén gen dugc tréng nay trong cic chuong trinh nhan gidng thong thudng dé tao ra
thém céc thuc vat ma s& biéu hién gen Xal0 téng hop nay dé tao ra tinh dé khang phd

rong véi bénh bac 14 do vi khuan.

Trir khi duge quy dinh khéc di, thuc hién séng ché sir dung céac k¥ thuat thong
thuong trong linh vuc héa hoc, sinh hoc phén tir, vi sinh vaflf hoc, ADN tai tb hop, di
truyén, mién dich, sinh hoc té bao, nuéi cy té bao va sinh hoc chuyén gen, 1a cac ky
thuét trong pham vi ciia ngudi c6 hiéu biét trung binh trong linh virc k¥ thuét nay.
Xem, vi du, Maniatis et al., 1982, Molecular Cloning (Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York); Sambrook et al., 1989, Molecular Cloning,
2nd Ed. (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York);
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Sambrook and Russell, 2001, Molecular Cloning, 3rd Ed. (Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York); Green and Sambrook, 2012,
Molecular Cloning, 4th Ed. (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York); Ausubel et al., 1992, Current Protocols in Molecular Biology
(John Wiley & Sons, including periodic updates); Glover, 1985, DNA Cloning (IRL
Press, Oxford); Russell, 1984, Molecular biology of plants: a laboratory course manual
(Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.); Anand, Techniques
for the Analysis of Complex' Gen(;mes, (Academic Press, New York, 1992); Guthrie
and Fink, Guide to Yeast Genetics and Molecular Biology (Academic Press, New
York, 1991); Harlow and Lane, 1988, Antibodies, (Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York); Nucleic Acid Hybridization (B. D. Hames & S.
J. Higgins eds. 1984); Transcription And Translation (B. D. Hames & S. J. Higgins
eds. 1984); Culture Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc., 1987);
Immobilized Cells And Enzymes (IRL Press, 1986); B. Perbal, 4 Practical Guide To
Molecular Cloning (1984); the treatise, Methods In Enzymology (Academic Press, Inc.,
N.Y.); Methods In Enzymology, Vols. 154 and 155 (Wu et al. eds.), Immunochemical
Methods In Cell And Molecular Biology (Mayer and Walker, eds., Academic Press,
London, 1987); Handbook Of Experimental Immunology, Volumes I-IV (D. M. Weir
and C. C. Blackwell, eds., 1986); Riott, Essential Immunology, 6th Edition, Blackwell
Scientific Publications, Oxford, 1988; Fire et al., RNA Interference Technology: From
Basic Science to Drug Development, Cambridge University Press, Cambridge, 2005;
Schepers, RNA Interference in Practice, Wiley-VCH, 2005; Engelke, RNA
Interference (RNAi): The Nuts & Bolts of siRNA Technology, DNA Press, 2003; Gott,
RNA Interference, Editing, and Modification: Methods and Protocols (Methods in
Molecular Biology), Human Press, Totowa, NJ, 2004; Sohail, Gene Silencing by RNA
Interference: Technology and Application, CRC, 2004.

Vi du thye hién sang ché

Sang ché duoc md ta bing cach tham khao céc vi du sau, dugc dua ra nham
muc dich minh hoa va chir khéng nhim muc dich gi¢i han pham vi séng ché theo cach
bét ky. Cac ky thuat tiéu chudn 13 da biét rd trong linh vuc k¥ thuit nay hodc cic k§

thuét cu thé duge mo ta sau day dugc ap dung.
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Vidul
Vit li¢u va phuong phap

Cac chit hiéu tmg TAL va va cic ching Xanthomonas oryzae pv. oryzae

(Xo0): gen cua chét hiéu tng TAL, avrXal0, avrXa27, pthXol, pthXo6 va pthXo7, di
- dugc mo ta truée day (Hopkins et al., 1992; Gu et al., 2005; Yang et al., 2006; Sugio
et al., 2007). Gen chit hiéu tng TAL dugc tach dong vao vét truyén pBluescript va
dugc diat dudi su kiém soat ciia gen khéi dau lacZ. Sau d6, chu tric trung gian niy
dugc dung hop véi vat truyén cosmit pHM1 (GenBank Accession No. EF059993) & vi
tri Hind III‘. Céc céu truc cosmit mang cac chat hiéu tmg TAL dugc dua vao ching X.
oryzae pv. oryzae 1947 bing phué‘ng phép xung dién. 28 ching X. oryzae pv. Oryzae

c6 trén canh dong, ma dugc gom tir 11 nudce duge st dung trong nghién ciru nay.

Thyc vat va didu kién phat trién: IRBB10A 13 dong gin ding gen duoc cai
thién (near-isogenic line: NIL) ctia Xal0 trong nén di truyén IR24 (Gu et al., 2008).
Nipponbare 13 ciy lda japonica. Cay lua, bao gdm thuc vét chuyén gen, dugc trong
trong nha kinh & nhiét d6 32°C va 25°C tuong ng trong thoi gian 12,5 git (ban ngay)
va 11,5 gio (ban dém).

CAu tric kép: Chu truc kép pCXA10E5 mang Xal0® (Fig 1) dugc tao ra trén
co s& pCAS4671, ma gin dong hé gen 4671-bp Avrll-Sacl ctia Xal0 vio vit truyén
céu tric kép pC1300. Manh AND BamHI-Nrul tong hop 661 bp chita EBE,px.7,
EBEixo01, EBEauxa10, EBEpthxos V& EBEpyxay7 duge ding dé thay thé manh BamHI-
Nrul 657 bp trong gen khoi déu nguyén thé cua gen Xal0. pCXA10ES duge dwa vao
ching AGL1 Agrobacterium tumefaciens bang phuong phép xung dién.

Bién nap céy lua: Bién nap qua trung gian Agrobacterium ciy lia Nipponbare
dugc thuc hién bang cach sir dung phuong phép duge mod ta truGe day (Hiei et al.,
1994) v6i bién dbi doi chit. N6i ngén gon 13, thé chai phat sinh phdi phét trién manh
thu duge tir vay nho cia cac phoi truéng thanh duge ddng nudi cdy véi ching A.
tumefaciens gin plasmit kép trong thoi gian 2 ngay. Sau khi ddng nuéi cdy, cac mo .
cay lta dugc rira va sau d6 dugc nudi cy trén méi trudng chon loc chira mdi trudng
co ban NB (m6éi truong NBy; chira vi chit dinh dudng duge mé ta trong Chu (1975) va
vi chét dinh dudng dugc mé ta i:rong Gamborg et al. (1968)) chira 2 mg/L axit 2,4-
~ diclophenoxyaxetic (2,4-D), 250 mg/L cefotaxime va 50 mg/L hygromycin & nhiét do
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26° C & chd tbi. Sau 4 tudn chon loc, cac thé chai c¢6 tinh khang hygromycin dugc tach
ra khoi thé chai déng nudi cdy va dua vao maéi trudng tai tao chira médi truong NB,
chira 2,0 mg/L kinetin (KT), 0,02 mg/L axit é-naphtalenaxetic (NAA) va 50 mg/L
hygromycin. Ba tudn sau d6, ciy non dugc tai sinh c6 tinh khang hygromycin dugc
dwa vao mdi trudng nudi ciy non chira mdi trudng co ban 1/2 ndng d6 MS (mbi
trudng 1/2M§0; moi trudng co ban MS nhu dugc dinh nghia trong Murashige va
Skoog (1962)) chira 50 mg/L hygromycin cho viéc moc dai chdi cdy va ré. CAy non
'dugc tai sinh sau d6 dugc cdy vao dit trdng trong chau vﬁ duc,fc cho phat trién trong
nha kinh.

Gay bénh bac 14 do vi khuén va danh gid mirc bénh: Viéc ciy vi khudn dugc
thuc hién bang cach sir dung phuong phéap cip 14 cdy (Kauffman et al., 1973). Néi
ngan gon 1a, chung X oryzae pv. oryzae duge trdng trén mdi truong PSA (10 g/l
pepton, 10 g/l sucrc;za, 1 g/l axit glutamic, 16 g/l thach bacto, va pH 7,0) trong thoi
gian 2 ngay & nhiéi do 28° C. Cac té bao vi khuén nay dugc gom va duge tai tao huyén
phu trong nudc vo tring & mat do quang 0,5 & OD600. Huyén phu té bao vi khuin
dugc dua 1én hai ciy non nhét, nhung trdi déu hoan toan, 14 cia m5i chdi bing cach
xén 5-6 cm tir dau 14 cay bang cach st dung mét ciip kéo duge nhiing trong ching ciy.
Po chiéu dai thuong tén (LL) 2 tudn sau khi cdy vi khuin. Céc triéu chiing cta bénh
dugc ghi diém 13 c6 tinh khang (R, LL<3,0 cm), c6 tinh khang vira phai (MR, 3,0
cm<LL<6,0 cm), c6 tinh nhay cam vira phai (MS, 6,0 cm<LL<9,0 cm) va c6 tinh nhay
cam (S, LL>9,0 cm) (Gu et al., 2004).

Phén tich thdm tich Nam: ADN cta hé gen ciy lua dwoc phan lap tir md 14
theo céc quy trinh duge mo ta truge day (Dellaporta et al., 1983). Khoang 2 pg ADN
dugc phan cit bang enzym gi6i han thich hop, dugc tich riéng trén gel agaroza 0,8%
va dugc thdm vao mang Hybond™-N + nylon (Amersham Biosciences, GE
healthcare, USA). Viéc lai ADN duge thuc hién theo quy trinh chuin (Sambrook et al.,
1989). Cac mau do ADN duoc danh ddu bang hé thdng DIG (Roche Applied Science,
USA). M4u do ADN cho gen Hpt dugc khuéch dai bang PCR bing cach sir dung cic
doan mdi ADN Hpt-F (5AAAAAGCCTGAACTCACC GCG3'; SEQ ID NO:18) va
Hpt-R (5’TACTTCTACACAGCCATCGGT3’; SEQ ID NO:19). Mau dd ADN cho
gen Xal( dugc khuéch dai bang PCR bang céch str dung céc doan mbi ADN Xal0-F
(5'CACGGGCCCCCTCCTGTTTGC3'; SEQ ID NO:20) va  XalO-R
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(5CCTCGTCGTCTTCA CCAATGCAG3"; SEQ ID NO:21). Céc doan mdi dugc
ding d8 thu hdi gen Xal0® tr dong L2 1a Seq F5
(5’CTAGGTTTATTGGCTGAGCAATG3’; SEQ ID NO:22); Seq RS
‘(5 TCTAACTGTCGCCGATCTGCTG3’; SEQ ID NO:23), Seq F4
(5TTCTTCTTCCTTCCT CTCTCTAC3’; ; SEQ ID NO:24), Seq R4
(5 TCACTCGCCATGTCTCTACTTC3’; SEQ ID NO:25), Seq F3
(5’ AGGAAAGGTGAGAAGGGAATTG3’; SEQ ID NO:26), Seq R3 (5’GTTT
AGCTCGACTTTCGACCCAG3’; SEQ ID NO:27),  4686F
(5CTGGGTCGAAAGTCGAGCT AAAC3; SEQ ID NO:28), XalOHSR
(5CCATCGTGATATATATGGGCCTCAGACG3’; SEQ ID NO:29), Seq Fl
(5’GCCATACTCTTCTACCTCTCTG3’; SEQ ID  NO:30), Seq RI
(5TTATTCTTTTCATATCATTTGATTC3; SEQ ID NO:31), Seq F2
(5’GTAAAACTATAT GTGTACATGG3’; SEQ ID NO:32) via Seq R2
(5TCCTCGCTAAATTAAAGTGATG3’; SEQ ID NO:33).

PCR phién ma ngugc dinh lugng (QRT-PCR): gqRT-PCR dugc thuc hién theo

c4c quy trinh duoc mé ta trude ddy (Gu et al., 2011) bang cach st dung hé théng PCR
-thdi gian thue CFX96 (Bio-Rad). Toan bd ARN duoc chiét tir 14 Iia & 24 gio sau khi
cdy (hpi) ching X. oryzae pv. oryzae. Trudc hét, toan bd cac miu ARN duge xir Iy
bang DNase I, va sau d6 duoc phién ma ngugc thanh ADN b tro soi thir nhit bing
cach str dung kit tbng hop ADN bd trg iScript (Bio-Rad) theo chi din cta nha san
xuét. Dé dﬁm bao tinh dic hi€u va hi¢u qua tdi da trong qud trinh PCR dinh lugng, cac
doan mdi oligo dugc thir nghiém tiép vé mirc tuyén tinh bing cach ciu triic nén cic
dudng cong chuén trén pha lodng 10 14n lién tiép niam hodc sau 1an . Hon hop phan
tng chudn (15 pl) chira 2 pl khudén miu ADN bd trg, 1x siéu hdn hop SsoFast
EvaGreen (Bio-Rad) va 500nM doan mdi xudi va ngugc dong. Phan ng PCR dugc
thuc hién & budc 1am bién tinh ban déu 98° C trong thoi gian 3 phut, tiép d6 13 40 chu
trinh & nhi¢t d6 98° C trong thoi gian 5 gidy, 55° C trong thoi gian 5 gidy. Sau do,
phan tmg dudng cong néng chay dugc thuc hién trong thoi gian 5 gidy, bt dau & 75°
C véi su gia ting 0,2° C. Tinh dic hiéu san phim PCR duoc khing dinh bing phan
tich dudng cong néng chay va tach trén 2% gel agaroza dé dam bao ring cic phan ing
PCR khéng c6 dime doan mdi. Gen ubiquitin ciia cay laa 1 (Ubil ) dugc st dung Jam

tham khao ndi tai dé chuan héa lugng turong ddi ctia tong ARN cho tit ci cic mau.
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Céc thtr nghiém qRT-PCR dugc Lip lai ba 1an. Gen Ubi cdy lta duge sir dung 1am mau
d6i ching ndi tai. DPoan mdi dic hiéu cho Xel0 13 10RTF2
(5’GGCATCATCTTCTCCGGCG3’; SEQ ID NO:34) va 10RTR2
~ (5’GCAGCTATACGGGCATAAG3’; SEQ ID NO:35). Cac doan mdi dic hiéu cho
Ubil 1a RBQ3 (5°CCAGTAAGTCCTCAGCCATG3’; SEQ ID NO:36) va RBQ4
 (5TTTC AGACACCATCAAACCAG3’; SEQ ID NO:37).

Vidu?2
San xuit dong chuyén gen mang Xal 1

Cay laa chuyén gen duoc tao ra bing cach bién nap Nippbnbare qua trung gian
Agrobacterium (Hiei et al., 1994). Sau mot mét thang nudi cdy phu thé chai ddng nuoi
cly trén chon loc mdi trudng, thu duoc 1896 thé chai khang hyromycin. Tuy nhién,
phan 16n thé chai khang hyromycin chuyén mau niu va cudi cliing bi chét sau khi dugc
chuyén vao méi trudong tai tao va duoc nudi cdy dudi anh sang. Chi c6 vai thé chai
khang hyromycin van con khoe manh va cubi ciing dugc tai sinh thanh cay con chuyén
gen. Cubi cung, thu dugc 8 dong chuyén gen doc 1ap. Mot sé dong c6 thé co nhiéu hon
mot thue vat T, thu duge tir mot té bao duoc bién nap. Cac thuc vét T, dugc dua vao

d4t trong va duge cho phat trién trong nha kinh.

Céc céy To ndm tudn tudi dugc cdy ching X. oryzae pv. oryzae 1947 biéu hién
AvrXal0. C4c danh gia bénh & thdi diém hai tudn sau khi truyén bénh bac 14 do vi
khuén cho thiy rang chi ¢6 cac thuc vat T, tir hai dong, L2 va L5, mang tinh dé khang
hoan toan v&i 1947(pHM1AvrXal0). Céac thuc vat Ty khac cd tinh nhay cam véi
chiing khoéng twong thich Xal0. Thu dugc tdm thuc vat T, thude L2 va tit ca ching thé
hién kiéu hinh hinh théi va thoi gian phat trién thong thudng so véi céc thuc vat kiéu
dai. Thu dugc mot thuc vat T, thudc L5 va thyc vat nay cho thiy kiéu hinh hoi lién
quan dén stress, nhu 14 ctmg va thoi gian phat trién 1au hon, so véi kiéu dai. Céc kiéu
hinh lién quan dén stress 12 nghiém trong hon & cac thé ddng hop tir & thé hé T, hoic
T. L5 khong dugc ding cho nghién ctu tiép.

C6 it nhit 6 ban sao ciia T-ADN & cac thuc vét T, ctia L2 dugc phat hién bing
phwong phap phén tich thim tach Nam bing cach st dung mAu do Hpt. Chiing ¢ thé
dugc tach riéng trong thé hé T; (Fig 2A). Tuy nhién, chi ¢c6 mdt ban sao cia T-ADN,

ma thé hién dai dugc lai & khoang 5,0 kb duge phét hién béi miu do Hpt, mang gen
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Xal0® chitc ning va duoc ddng phéan ly cing véi kiéu hinh c6 tinh khang. Thu dugc
- céc thyc vat T, chi mang gen Xal0® chirc ning tir thé hé con T, cia T;-80 (Fig 2B).
Mot thuc vat T, plants, T,-36 mang gen Xal 0= déng hop tir. T,-36 c6 hai ban sao cta
gen Xal0® véi cac dai lai 1an luot & khoang 5,2 kb va 7,4 kb, dugc phét hién boi miu
do Xal0 (Fig 2C). Hai dai lai nay 13 16n hon dai 2866 bp du tinh ciia manh BamHI-
Xbal tir gen Xal(F (Fig 1). Ngoai ra, hai ban sao cua gen Xal 0% duoc ddng phan ly &
thé hé tiép theo (Fig 2C). Cac két qua nay cho thdy ring hai ban sao ciia gen Xal0™ 1a
mot phan cia hai T-ADN bi cét ngin d3 dugc hop nhét vao hé gen Nipponbare trong
clng vi tri hodc vi tri rit gidng sau qua trinh hop nhit khong ding lust T-ADN. Gen
Xal0® nguyén ven, bao gdbm ving khéi ddu gen Xal0™ (2456 bp), ving mi hoa Xal0
(381 bp), ving két thuc gen Xal0 (378 bp) va ving 3’ 434 bp nim bén suon ving két
thiic ctia gen Xal0, dugc thu hdi tir thuc vat T,-36 va thé hé con ctia n6 bang khuéch
dai PCR va tao trinh tw ADN. Trinh tir hé gen cta Xal0™ thu hditir L2 dugc néu trong
~SEQ ID NO:12. Cac vung cua trinh tu hé gen cia Xal 07’ 1a nhu sau: céc nucleotit 1-
12456 1a gen khéi d4u Xal0®; cac nucleotit 2457-2837 13 ORF cta Xal0; cic nucleotit
2838-3215 1a gen két thuc Xal0; va cic nucleotit 3216-3649 13 ving 3’ ndm bén suon
gen két thiic Xal0. Thé hé con T,-36 vin dugc ky hiéu 13 L2 mang gen Xal0®chirc

ning cho cac nghién ctru tiép.
Vidu3

Xal0® Was dugc cam tmg boi cac ching X. oryzae pv. oryzae biéu hién cac

chét hiéu img TAL twong tng

Céc thuc vit L2 mang lai tinh d& khang vé6i ching X. oryzae pv. oryzae
1947(pHM1avrXalO0), 1947(pHM1avrXa27), 1947(pHM1pthXol),
1947(pHM1pthXo06) va 1947(pHM1pthXo7), trong khi d6 céc thuc vét Nipponbare c6
tinh nhay cam véi tit ca cac ching néy (Fig 3). Trong cac thir nghiém dbi chung, ca
L2 va Nipponbare déu c6 tinh nhay cam v&i ching X. oryzae pv. oryzae 1947 (Fig 3).

Phan tich qRT-PCR cho thiy 12 gen Xal0® & cac thuc vat L2 dugc hoat hod
sau khi cdy céc ching X. oryzae pv. oryzae khong twong thich (Fig 4). Mirc biéu hién
. clla cac san phém phién mad Xal0) & céc thuc vat L2 duge cdy véi
1947(pHM1avrXa27), 1947(pHM1pthXol), 1947(pHM1pthX06) hodc
1947(pHM1pthXo07) 14 twong duong v4i mic clia cac san phim phién ma Xal0 ¢ thuc
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vat IRBB10A dugc cdy 1947(pHMlavrXal0) (Fig 4). Mtrc biéu hién cia cic sin
- phim phién mi Xal0 & cac thuc vt L2 dugc ciy 1947(pHM1avrXal0) chia 13 13% so
v6i mic sin phim phién mi Xal0 & thuc vat IRBBIOA dugc céy
1947(pHM1avrXal0) (Fig 4), vin 1a da dé tao ra tinh d& khang hoan toan véi cc
ching khong tuong thich (Fig 3). Tuong tu & thuc vat IRBB10A, khong phét hién
dugc san phdm phién mi Xal0 & cac thyc vit L2 sau khi cly gié hoic cy
1947(pHM1) (Fig 4).

Vidu4

Tinh d& khang phd rong do Xal0” mang lai v6i nhiéu ching trén canh ddng

dugc gom tir cadc nude khic nhau

Hai muoi tdm ching X. oryzae pv. oryzae (Xoo) trén canh dong dugc gom tir
cac nude trong lua khac nhau trén khip thé giéi (Bang 1) dugc ding dé thir nghiém
phd khang Xal0® & cac thuc vat L2 vé&i bénh bac 14 do vi khudn bénh. Cac cay
Nipponbare khong chuyén gen c6 tinh nhay cam hodc c6 tinh nhay cam trung binh véi
phin 16n cac ching X. éryzae pv. oryzae duoc thé hién va chi thé hién tinh @ khang
vira phai v6i GD1358 tir Trung qudc va CIAT1185 tir Columbia (Bang 1). IRBB10A
13 dong gin déng gen cai thién cia Xal0 trong nén di truyén IR24 (Gu et al., 2008).
IRBBI10A chi cho tinh khang ddy di véi PXO86(R2) va PXO112(R5), va tinh dé
khéng vira phai véi Aust-2031 va Aust-R3 (Bang 1 va (Gu et al., 2008)). Cac thuc vat
L2 mang lai tinh d& khang cao va phd rdng véi céc chiing 27 Xoo dugc thir nghiém chi

trir ching 1947, 1a chﬁngX oryzae pv. oryzae tir chau Phi (Bang 1).
Béng 1:

Phé khang cta L2 Xal 0 dbi v6i cac chimg Xoo dugc gom tir cac nudce khac nhau

Chiéu dai thuong tn va diém dénh gia tinh dé khang?

Ching Xoo  Ngudngbc  IR24 IRBBIOA  NB L2
1947 chau Phi 27,0£6,3 (S) 28,6+4,8 (S) 15,8+3,8(S) 10,1£0,9(S)
Aust-2031  Uc 5,5¢1,4 (MR) 4,4+1,6 (MR) 9,4+1,8(S) 0,2+0,1(R)
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Aust-R3

GD1358

HB17

HB21

HLJ72

JS49-6

LN57

NX42

ZHEI173

CIATI1185

A3842

A3857

IXO56

H75373

T7174

JW89011

Uc

Trung qubc
Trung qudc
Trung qubc
Trung qubc
Trung qudc
Trung qudc
Trung qubc
Trung quéc
Columbia
An do

An a9
Indonesia
Nhat

Nhat

Han quéc

28208

5,741,5 (MR)

19,073 (S)

25,343,8 (S)

19,642,6 (S)

10,0£2,5 (S)

24,6436 (S)

22,142,8 (S)

23,3+4,7 (S)

21,8+3,9 (S)

18,1+4.8 (S)

22,4438 (S)

19,142,7 (S)

24,1£5.2 (S)

25,7+5,7 (S)

23,3436 (S)

23,8+5,1 (S)

-20-

6,842,0 (MR) 0,9+4.,2 (S) 0,120,0 (R)

21,143,6 (S) 4,0£1,6 (MR) 0,120,0 (R)

24,7+4,0 (S)

15,243,5 (S)

9,84+3,0 (S)

21,644,0 (S)

25,443,5 (S)

23,2448 (S)

23,0+4,5 (S)

13,643,5 (S)

21,543,9 (S)

18,3+4,6 (S)

23,9436 (S)

24,4443 (S)

19,1430 (S)

26,6+5,1 (S)

21,242,0 (S)

20,8+1,7 (S)

12,1£1,3 (S)

18,3+2,6 (S)

20,1+4,8 (S)

20,6+2,2 (S)

14,5£2.8 (S)

0,1+0,0 (R)

0,1+0,0 (R)

0,120,0 (R)

0,10,0 (R)

0,1£0,0 (R)

0,1£0,0 (R)

0,120,0 (R)

4,6+2,1(MR) 0,1+0,0 (R)

16,643,4 (S)

19,019 (S)

13,342,5 (S)

17,942,0 (S)

19,7+2,1 (S)

16,723 (S)

0,140,0 (R)
0,1£0,0 (R)
0,140,0 (R)
0,1£0,0 (R)
0,240,1 (R)

0,1:0,0 (R)
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K202 Han quéc  25,643,9(S) 26,3+4,3(S) 12,3+2,3(S) 0,1£0,0 (R)
NX0260 Nepal 22,4434 (S) 22,444,5(S) 16,6+2,0 (S) 0,1:0,0 (R)
PXO86(R2) Philippines  21,943,1(S) 0,240,1 (R) 12,7+2,1(S) 0,1+0,0 (R)
PXO79(R3) Philippines  23,1+4,3 (S) 20,2%4,1 (S) 6,7+2,3 (MS) 0,140,0 (R)
PXO71(R4) Philippines  23,143,3(S) 23,244,7 (S) 15,9+1,8 (S) 0,1£0,0 (R)
PXO112(R5) Philippines  13,4+2,5(S) 0,1£0,0 (R) 11,8+3,1(S) 0,1x0,0 (R)
PXO113(R4) Philippines  18,542,1(S) 18,6+3,7 (S) 11,043,6 (S) 0,1£0,0 (R)
PXO99(R6) Philippines  23,443,3(S) 23,242,9 (S) 14,243,1(S) 0,120,0 (R)
2 Théi lan 25443,6 (S) 26,4+3,9 (S) 18,6+4,4 (S) 0,120,0 (R)
R7 Théi lan 10,046,5 (S)  6,942,7 (MS) 9,9+2,3 (S) 0,1+0,0 (R)

% Cay lua séu tuln tudi duoc cdy chung X. oryzae pv. oryzae. Chiéu dai thuong tdn va
kidu hinh bénh ctia cac cay duoc cdy duge ghi vao thoi diém hai tudn sau khi cdy. Vé
diém cta bénh: R, c6 tinh khang, chidu dai thuong tén <3,0 cm; MR, c¢6 tinh khéang
vira phai, chiéu dai thuong ton >3,0 cm va <6,0 cm; MS, c6 tinh nhay cadm vura phai,
chiu dai thuong ton >6,0 cm va <9,0 cm; S, co tinh nhay cam, chiéu dai thuong ton
>0,0 cm.

[P -3]

Viéc dung cac thuat ngt “a” va “an” va “the” va céc tir trong tu trong ban mo
ta sang ché (dic biét 14 trong Yéu cau bao ho sau ddy) duge xem 1a bao ham ca dang
s it va sb nhiéu, trir khi dugc chi ra khac di trong ban mo ta nay hodc 1 rang 1a mau
thuan véi ndi dung. Céc thuat ngit “chira,” “cd,” “bao g@)m,” va “c6 chira” dugc xem la

cac thudt nglt mo (tic 1a c6 nghia “bao gbm, nhung khéng chi gi6i han &,”) trir khi
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dugc quy dinh khéac di. Viéc néu cic khoang gia tri trong ban mo ta nay chi du dinh
nhu 12 mot cach viét tét dé cap dén timg gia tri riéng biét ndm trong khoang nay, trir
khi dugc quy dinh khéc di trong ban md ta ndy, va mdi gia tri riéng biét dugc dua vao
ban mo ta nhu duge néu riéng 1¢ trong ban md ta ndy. Vi du, néu dé cap dén khoang tlr
10 dén 15, thi cling boc 19 11, 12, 13, va 14. Tét ca cac phuong phép dugc mo ta trong
ban mé ta ’nay c6 thé duge thuc hién theo trinh tu thich hop bét k§ trir khi dugc huu ¥
khac di trong ban mé ta ndy hoic rd ring 13 mau thuln véi ndi dung. Viéc sir dung bét
- ky va tit ca vi dy, hodc ngdn ngﬁ chi vi du (vi du, ‘;nhu”) dugc dua ra trong ban mo ta
nay, chi dy dinh 1a @ minh hoa rd hon sang ché va ma khong nhim gi6i han pham vi
sang ché trir khi dugc yéu cau bao ho khac di. Khong cé tir nio trong ban mo ta dugc
hiéu 14 @ chi thanh phan khong dugc yéu ciu bao hd bat ky 14 thiét yéu dé thuc hién

sang che.

Can hiéu ring cic phuong phap va thanh phén theo c6 thé dugc két hop &
dang nhiéu phuwong 4n, chi mot sd it phuong 4n 1a dugc boc 1 trong béan md ta nay.
Céc phuong an cua sang ché duoc mo ta trong ban mo ta ndy, bao gdm cac phuong 4n
t6t nhit da biét dbi véi cac tac gia sang ché dé thuc hién sang ché. Cac thay ddi cia
céc phuong 4n nay c6 thé tré nén rd rang d6i voi ngudi c6 hidu biét trung binh trong
linh vuc khi tham khao phdn md ta trén ddy. CAc tAc gia sang ché cho ring ngudi c6
hiéu biét trung binh trong linh vuc c¢6 thé 4p dung céc thay d6i nhu vay khi thich hop,
va c4c tac gia sang ché du dinh ring sang ché c6 thé dugc thyuc hién theo cach khac véi
céch dugc md ta cu thé trong ban md ta ndy. Theo d6, sang ché bao gdm tit ca céc cai
bién va bién dbi twong duong hop 1€ clia dbi twong dugc néu trong yéu cau bao ho
kém theo ddy. Ngoai ra, két hop bét ky ctia cac yéu td duge mo ta trén day & tAt ca céc
bién dbi c6 thé c6 clia né duge tinh dén trong sang ché trir khi duge quy dinh khéc di

trong ban md ta nay hodc rd rang 12 mau thuén véi ndi dung.
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YEU CAU BAO HQ

1. Gen khéi du thyuc vat chon tir nhém chi bao gbm:

(a) gen khéi ddu thuc vét chira trinh ty nucleotit duoc néu trong SEQ ID
NO:2; :
(b) gen khéi du thyuc vét chi bao gdm trinh tur nucleotit dugc néu trong
SEQ ID NO:2; .
(c) gen khéi ddu thuc vat chi bao gdm trinh tir nucleotit dugc néu trong
SEQ ID NO:10; va
(d) gen khéi du thuc vét chira cac nucleotit 2208-2456 dugc néu trong
SEQ ID NO:10 va tir 1-2207 nucleotit ké tiép duoc néu trong SEQ ID NO:10
nam & dau 5° ddi véi va ké tiép véi nucleotit 2208.
2. Gen khéi ddu thuc vét theo diém 1, trong d6 gen khoi dau nay chira trinh tu
nucleotit duge néu trong SEQ ID NO:2.

3. Gen khoi dau thuc \}at theo diém 1, trong d6 gen khoi diu ndy chi bao gdm
trinh tu nucleotit dugc néu trong SEQ ID NO:2.

4. Gen khoi dau thuc vét theo diém 1, trong d6 gen khéi d4u nay chi bao gdm
~ trinh tir nucleotit dugc néu trong SEQ ID NO:10.

5. Gen khéi dau thuc vat theo diém 1, trong d6 gen khoi dau nay chi bao gém cac

nucleotit 2208-2456 dugc néu trong SEQ ID NO:10 va tir 1-2207 nucleotit ké
- iép dugc néu trong SEQ ID NO:10 nim & dau 5° dbi voi va ké tiép véi
nucleotit 2208.

6. Phan tr axit nucleic mi ho4 tinh d& khang bénh phé rong v6i bénh bac 14 do vi
khudn chira gen khéi d?lu thuc vat theo diém bét ky trong sb cac diém tir 1 dén 6
duogc lién két c6 diéu khién voi trinh tir nucleotit md hoa protein XalO chira
trinh tu axit amin dugc néu trong SEQ ID NO:14.

7. Phén tr axit nucleic theo diém 6, trong d6 trinh tur nudleotit ma hoa protein
Xal0 chtra trinh tur nucleotit dugc néu trong SEQ ID NO:13.

8. Phan tir axit nucleic theo diém 6, trong d6 trinh tu nucleotit m3 hoa protein

Xal0 chi bao gdm trinh tir nucleotit dugc néu trong SEQ ID NO:15.
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11.

12.

13.

14.

15.

16.

17.

18.

- 19.

20.

28208

Phén t&r axit nucleic theo diém 6, trong d6 trinh tr nucleotit ma hoa protein
Xal0 chi bao gdm trinh tir nucleotit dugc néu trong SEQ ID NO:16.

Phén tir axit nucleic theo diém 6, trong d6 trinh tr nucleotit ma hoa protein
Xal0 chira cac nucleotit 1-381 ciia trinh tu nucleotit dugc néu trong SEQ ID
NO:17 va tir 1-1834 nucleotit ké tiép dugc néu trong SEQ ID NO:17 & déu 3’
d6i v6i va ké tiép vai nucleotit 381.

Phén tir axit nucleic theo diém 6, trong d6 trinh tir nucleotit ma hoa protein
Xal0 chira cac nucleotit 1-759 cuda trinh tu nucleotit dugc néu trong SEQ ID
NO:17 va tir 1-1456 cac nucleotit ké tiép dugc néu trong SEQ ID NO:17 & diu
3’ @61 vai va ké tiép vé6i nucleotit 759.

Phan & axit nucleic theo diém 7, trong d6 trinh trr nucleotit ma hoé protein

Xal0 chi bao gdm trinh ty nucleotit duge néu trong SEQ ID NO:17.

Vit truyén chira phan tir axit nucleic theo diém bét ky trong sb céac diém tir 6
dén 12.

Té bao thuc vat chuyén gen chira phéan tir axit nucleic theo diém bét ky trong sd

céc diém tir 6 dén 12 dugc hop nhét dn dinh trong hé gen clia né.

Té bao thuc vat chuyén gen theo diém 14, trong d6 thuc vét nay 13 cay laa.
Thuc vat chuyén gen chira phén tir axit nucleic theo diém bat ky trong sb cac
diém tir 6 3n 12 duoc hop nhét 6n dinh trong hé gen ctia né.

Thuec vét chuyén gen theo diém 16, trong d6 thuc vat ndy 13 cay lua.

Thuc vét chuyén gen theo diém 16, trong d6 thuc vat chuyén gen c6 tinh dé
khang bénh phd rong v6i bénh bac 14 do vi khuén.

Thuc vat chuyén gen theo diém 18, trong d6 thuc vat ndy 13 cAy lia va tac nhan
12 nguyén nh4n gy bénh bac 14 do vi khuén 13 Xanthomonas oryzae pv. oryzae.
Thé hé con cuda thuc vat chuyén gen theo diém 16, 18 hoic 19, trong d6 thé hé
con nay dugc tao ra bang cach tu lai thuc vat chuyén gen nay hoic nhén gidng
thuc vat thir hai véi thuc vat chuyén gen nay va thu hdi thé hé con cua phép tu

lai hodc phép nhén gidng, trong d6 thé hé con nay chira axit nucleic.
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22.

23.
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Phuong phép tao ra thuc vét chuyén gen c6 tinh dé khang phd rong véi bénh
bac 14 do vi khuin bao gém viéc dwa phén tir axit nucleic theo diém bat ky
trong sb cac diém tir 6 dén 12 hoic vat truyén theo diém 13 vio thuc vat, trong
do thyuc vét chuyén gen ¢ phén tir axit nucleic duge hop nhét 6n dinh trong hé

gen cua no.

Phuong phap tao ra thuc vat chuyén gen cé tinh dé& khang phd rong véi bénh
bac 14 do vi khuin bao gdm buéc chuyén nap phan tir axit nucleic theo diém bt
ky trong sb cac diém tir 6 dén 12 hoic vat truyén theo diém 13 vao té bao thuc
vat hodc cac té bao thuc vat va tai sinh thuc vat chuyén gen tur té bao thl_ic vat
d3 dugc chuyén nap hoic cac té bao thuc vat di dugc chuyén nap nay, trong d6
thuc vét chuyén gen c¢6 phan tir axit nucleic dugc hop nhéit 6n dinh trong hé gen
cua no.

Phuong phép theo diém 21 hoéc 22, trong d6 thyc vat nay 13 cay lua.
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<120>

thuc vat chuyén
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Danh myuc trinh tu

Temasek Life Sciences Laboratory

<130> FP6168

<160> 37

<170> PatentIn phién ban 3.5

<210> 1

<211> 279

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> trinh tu téng hop

<400> 1

cttattgatg tcgcaatcac ttcaattact tattgatgtc
taatccccaa atcccctect cccgatatge atctccccct
tacacacgtt cactcctata aaaggccctc accaacccat
acccatagag agcatcagca cagccgaaac tcgcgagaga
ttcttcgaga tgcagctgat gctcacattc tgcacgggc
<210> 2

<211> 249

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Trinh tu gen khoi dau tdng hop

<400> 2

cttattgatg tcgcaatcac ttcaattact tattgatgtc
taatccccaa atcccctect cccgatatge atctccccct
tacacacgtt cactcctata aaaggccctc accaacccat
acccatagag agcatcagca cagccgaaac tcgcgagaga
ttcttcgag

<210> 3

<211> 30

<212> ADN

<213> Oryza sativa

<220>

<221> CDS

<222> (1) ..(30)

<400> 3

atg cag ctg atg. ctc aca ttc tgc acg ggc

-30-

gcaatcacgt
actgtacacc
ccttatatat

tcctectecce

gcaatcacgt
actgtacacc
ccttatatat

tcectectecce

Gen khoi diu thuc vat, thuc vat chuyén gen va phuong phap tao ra
gen cbé tinh dé& khang phd rong véi bénh bac 14 do vi khuan

tcaccctata

accttatata

agaagaagag

tcctcecttteca

tcaccctata

accttatata

agaagaagag

tcctectttea

60

120

180

240

279

60

120

180

240

249

30
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Met Gln Leu Met Leu Thr Phe Cys Thr Gly

1 5 10
<210> 4

<211> 10

<212> PRT

<213> Oryza sativa
<400> 4

Met Gln Leu Met Leu Thr Phe Cys Thr Gly

1 5 10
<210> 5

<211> 23

<212> ADN

<213> Trinh tu nhén tao

<220> .
<223> Yéu t8 gin k&t chit hiéu tng TAL

<400> 5
tataatcccce aaatccccte ctce

<210> 6

<211> 25

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Yé&u tb gin k&t chit hiéu tng TAL

<400> 6
tgcatctcec cctactgtac accac

<210> 7

<211> 17

<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> Yéu tb g&n két chit hiéu tng TAL

<400> 7

tatatacaca cgttcac

<210> 8

<211l> 24

<212> ADN

<213> Trinh tu nhén tao

<220> :
<223> Yé&u t8 gén k&t chit hiéu Ung TAL

<400> 8

tataaaaggc cctcaccaac ccat

<210> 9

-40-

23

25

17

24



<211> 18
<212> ADN
<213>

<220>
<223>

<400> 9
tagaagaaga

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

10

ADN
<220>
<223>

<400> 10
ctaggtttat

gggcagttgg
cattgataac
ttaacagagt
cacggtattg
caatcatcgg
tcctcacgaa
ggcacccagc
tccttectcet
tgaccatgat
gcagcaaagc
ggagaagaaa
acctcctcga
;tgtagagcg
ttcgcecggga
gtctecctect
ggctggcggt
ggcgatgggg
aagggaattg
gatttgggct
cggaataagt

cgcaatacca

2456

gacccata

tggctgagca
gctatgttga
actcaacatg
aaatccaatc
ttagagtttg
ataggcccta
attgaaaggt
gtctctcaaa
ctctacctct
tacccactac
agcagatcgg
gcaaagagag
cgttgctgcece
tggtggtctt
acatcaagaa
caagcaacca
ggatggatct
gtggaggagg
gggtgtggat
gggcctcctg
ctactaatct

ggaatcttca

28208

Trinh tu nhan tao

Trinh ty nhan tao

atgcccaatt
tctacattat
attagatcta
cttcaaaaca
tcttgatgga
caacagaaga
gggaattgag
aaaaactaca
tcttgagcct
tactacatga
cgacagttag
gggaggagat
gatggtgggt
gccggcgttg
ccacaccctce
agaaaacacc
ccgegggagyg
aagaacaaga
attcgtgcga
tgggctttgg
tcecectegttt

cctttcatct

Yéu t8 gin k&t chit hiéu tng TAL

trinh tu gen khoi didu téng hop

ccacaaagac
atattaaagg
aaagtaaaga
caaaagaaaa
ccactagact
actctcatcc
aaacaaacgt
gattacatca
aattctttct
ttgtgccgea
atcaggcggg
gagacctcga
gcggeggtga
tcgagcccca
gacatccacg
gaatctgaat
aagtggactg
ggaggtcgga
agctttcctc
gctgtggaag
ttacgtagag

ttgcaaaacc

-41-

atgctggcegt
taaaaggata
tgaagccatg
aaaaaagagc
agactcgatg
actctttacc
tgaaacatat
acaaagaatc
taccaacaaa
accgcaacca
ggcctgaact
atcggatgtt
cggcctegee
cgacgacgat
cccccatcett
ctégcgccgc
cgagtttggg
tttggaggag
tctcatggec
tagagacatg
tttaatcgac

gtttgactta

gctgctgett
aacctttgct
aacacgtttt
aatgatgaaa
gagcaaacca
tcaccgaatc
cttgatctga
tttttcettcect
aactacgttt
ccaccaccga
tggcaagaga
cttgaagacg
gaggtggagc
cttgtactcc

cttcctcectet

ggcggctgge

ggatcggatc

gaaaggtgag
agccgagggg
gcgagtgagce
atccctaaac

ggtccgatag

18

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cagtatggat
ggtccacatg
ctctcctcta
attgatcata
ttagaaaaaa
acggaaacgg
gggccaagcg
gtcgagctaa
ccacatagat
tatatgggga

tatatcttat

aggaatttca

 tattaccgga
‘gtcaattggt
ccaaggtaaa
caatcacttc
ccctectecce
tcctataaaa
atcagcacag
<210>
<211>

<212>
<213>

11

ADN
<220>
<223>

<400> 11
ctaggtttat

gggcagttgg
cattgataac
ttaacagagt
cacggtattg
caatcatcgg
tcctcacgaa

ggcacccagc

4671

aggtgttttc
taactgagcc
ttcccatttc
tttatcattt
taaaatagaa
cgtcecggtcg
acaacacttt
actcatatgg
agcttacgaa
aaaaaatttt
tatctccceg
agaacttcaa
acccaaggtc
gatcctatta
gaataaccag
aattacttat
gatatgcatc
ggccctcacc

ccgaaactcg

tggctgagca
gctatgttga
actcaacatg
aaatccaatc
ttagagtttg
ataggcccta
attgaaaggt

gtctctcaaa

28208

gctgatgtgg
catgtattaa
tctccccaat
aaactactca
aaatagaaaa
attgagaatt
gggccaagct
atccaagtgg
ggttgagagc
gtgggggtgt
ggaagcccaa
ttgatgaatt
ggttataagt
ccggaaggtc
ttacaccaaa
tgatgtcgca
tcceccctact
aacccatcct

cgagagatcc

Trinh tu nhén tao

atgcccaatt
tctacattat
attagatcta
cttcaaaaca
tcttgatgga
caacagaaga

gggaattgag

aaaaactaca

cattctagtt
ttgggcccac
ctccacctat
atatcgacat
aacggtacgg
tccgtgaccg

aaaaacgtct

ctcacggtgt

aatatataaa
tcgttatata
tctctetecee
tatatttata
caattggtga
caaggtaaag
aggtccaaca
atcacgttca
gtacaccacc
tatatataga

tcecteectcec

trinh tu hé gen cta gen tdng hop

ccacaaagac
atattaaagg
aaagtaaaga
caaaagaaaa
ccactagact
actctcatcc
aaacaaacgt

gattacatca

-42-

agaaaaaaaa
atgtcagggc
ccccttttcee
taatttgatt
tcgaaaatag
ttttcagctg
tgggcttttc
aaatattagt
tccttgcgtce
tgcatgaata
cgggaagccc
actaagtcaa
tcctattacce
aataaccagt
ccaaaaactt
ccctatataa
ttatatatac
agaagagacc

tctttcattc

atgctggcgt
taaaaggata
tgaagccatg
aaaaaagagc
agactcgatg
actctttacc
tgaaacatat

acaaagaatc

aacatgaggg
tttcttctte
ccagtttata
gaaaaagaaa
tacctcttaa
ccataggctt
tgggtcgaaa
aggattaatc
ctaacgacag
tatatacata
aatctctctc
ttggtgatcc
ggaaggttaa
tacacaaggt
attgatgtcg
tccccaaate
acacgttcac
catagagagc

ttcgag

gctgctgcett
aacctttget
aacacgtttt
aatgatgaaa
gagcaaacca
tcaccgaatc
cttgatctga

tttttcttcet

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2456

60

120

180

240

300

360

420

480



tcecttectet
tgaccatgat
gcagcaaagc
ggagaagaaa
acctcctcga
ttgtagagcg
ttcgccggga
gtctcctect
ggctggcggt
ggcgatgggg
aagggaattg
gatttgggct
cggaataagt
cgcaatacca
cagtatggat
ggtccacatg
ctctcctcta
attgatcata
ttagaaaaaa
acggaaacgg
gggccaagcg
gtcgagctaa
ccacatagat
tatatgggga
tatatcttat
aggaatttca
tattaccgga
gtcaattggt
ccaaggtaaa
caatcacttc
ccectectece

tcctataaaa

ctctacctct
tacccactac
agcagatcgg
gcaaagagag
cgttgctgcce
éggtggtctt
acatcaagaa
caagcaacca
ggatggatct
gtggaggagg
gggtgtggat
gggcctcctg
ctactaatct
ggaatcttca
aggtgttttc
taactgagcc
ttcccatttc
tttatcattt
taaaatagaa
cgtcecggteg
acaacacttt
actcatatgg
agcttacgaa
aaaaaatttt
tatctccceg
agaacttcaa
acccaaggtc
gatcctatta
gaataaccag
aattacttat

gatatgcatc

‘ggccctcacce

28208

tcttgagcct
tactacatga
cgacagttag
gggaggagat
gatggtgggt
gccggcgttg
ccacaccctc
agaaaacacc
ccgcgggagyg
aagaacaaga
attcgtgcga
tgggctttgg
tccctegttt
cctttcatct
gctgatgtgg
catgtattaa
tctccccaat
aaactactca
aaatagaaaa
attgagaatt
gggccaagct
atccaagtgg
ggttgagagc
gtgggggtgt
ggaagcccaa
ttgatgaatt
ggttataagt
ccggaaggtc
ttacaccaaa
tgatgtcgca
tcceccectact

aacccatcct

aattctttct
ttgtgccgceca
atcaggcggg
gagacctcga
gcggcggtga
tcgagcccca
gacatccacg
gaatctgaat
aagtggactg
ggaggtcgga
agctttccte
gctgtggaag
ttacgtagag
ttgcaaaacc
cattctagtt
ttgggcccac
ctccacctat
atatcgacat
aacggtacgg
tccgtgaccg
aaaaacgtct
ctcacggtgt
aatatataaa
tcgttatata
tctctctccce
tatatttata
caattggtga
caaggtaaag
aggtccaaca
atcacgttca
gtacaccaéc

tatatataga

-43-

taccaacaaa
accgcaacca
ggcctgaact
atcggatgtt
cggcctegece
cgacgacgat
cccccatctt
ctcgcgécgc
cgagtttggg
tttggaggag
tctcatggcce
tagagacatg
tttaatcgac
gtttgactta
agaaaaaaaa
atgtcagggc
cceccttttece
taatttgatt
tcgaaaatag
ttttcagctg
tgggctttte

aaatattagt

tccttgegte

tgcatgaata
cgggaagccc
actaagtcaa
tcctattacc
aataaccagt
ccaaaaactt
ccctatataa
ttatatatac

agaagagacc

aactacgttt
ccaccaccga
tggcaagaga
cttgaagacg
gaggtggagc
cttgtactcc
cttcctctcet
égcggctggc
ggatcggatc
gaaaggtgag
agccgagggyg
gcgagtgagce
atccctaaac
ggtccgatag
aacatgaggg
tttcttcecttce
ccagtttata
gaaaaagaaa
tacctcttaa
ccataggctt
tgggtcgaaa
aggattaatc
ctaacgacag
tatatacata
aatctctctc
ttggtgatcc
ggaaggttaa
tacacaaggt
attgatgtcg
tccccaaatc
acacgttcac

catagagagc

540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



atcagcacag
agctgatgct
acctcaagca
*tcctectect
tagcgatcgg
tcatggcgtt
agcttggcta
agatttcccc
ccgtttcaaa
caaaaaaaat
atcaaatgat
aacacgtact
ttgttagttt
cggcgagcéc

tgattcatca

atgtatgttg

ttgttggggg

catgtatccc
- tacaacgaaa
cttcatgtca
aaaaataaft
ctgaccacgt
ccgtacagct
cgacatcctc
catgtcagaa
agatggatga
tttatatttt
aaactaaaaa
tagttaatta
aaactaattt
tgctcatgta

ttatgatgta

ccgaaactcg
cacattctgc
actcgcecgcece
ccgcggcecatce
gttcctctac
gccgceegtgg
ctccttctta
cgtctgaggce
atgtttgaca
tgtgaaatat
atgaaaagaa
aaaaagtcaa
gtgttcattc
ctagcagccg
ttcatatcga
atacttgatt
ccatcgtcaa
tccatccttg
cctctatggt
tacggat;Qt
ttagctgtag
actacgcgat
gcggcagcga
tgacgagaga
attcacgtca
gaagtactac
gggacagagg
gcacggtgaa
cctaagtgtg
ccacgttecgc
tgcgcacttg

tatatactcc

28208

cgagagatcc
acgggccccce
gcggcctgeg
atcttctccg
atctccctct
99£§C99t99
tgcccgtata
ccatatatat
ccattgactt
gtaaaactat
taaataatta
tggtgtcaaa
atatatagét
gctagtttag
tcagggtgtc
tcatcatcca
atcaccctta
tagtttgatt
tcgaaaatta
atcatgcttg
ttgtatgcat
tctgctcate
cgtcgtggac
cgtgttcgcet
cagagcatat
gaatatagat
aaatatatga
ctttgtgtge
atttcttcat
aaataaagca
tgcagtatga

ctccgtccca

tcctcectee
tcctgtttge
tcgacgtgcet
gcgacggcaa
cggccatact
ccatgtgggg
gctgccgetg
cacgatggat
ttcagcacat
atgtgtacat

cttaaatttt

cattttgaaa.

gttgtatttt
tcaaatttge
ctagctagct
aatttgcact
atttcttgta
atcacttaag
atttgcatcg
ctttaaatat
cactttaatt
gtcgaggtcg
gagaatatcc
gacacgtggg
actccatcag
aaaaaatgtc
tcaacttaga
taccagacca
gtcaattagt
Qcagcttgct
tcaatcaggt

aaaaagtgaa

tctttecatte
cgtcctecta
catcatctac
gctacgattc
cttctaccte
aatggcgctce
cattggtgaa
aaacatatta
gtttgaccgt
ggaaatatat
ttgaataaga
-cggagggagt
tacggttaat
actatatgta
cgtgtttata
agcttacgtg
ccattttggc
taaaggacgt
atcaaagatg
tgcatggagt
tagcgaggaa
tcttegectt
cacatgtctg
ctccactccc
tcctattata
tcgtcgttta
tcatttcaaa
aaatttcctt
tagttgatcc
ggctagctag
caatttaatt

.tataaaactg

ttcgagatge
ctgatggtat
ctctgcegcet
cgcgtcaagg
tctgececgcetg
gtcgccactg
gacgacgagg
catactccét
tegtttcatt
ttaacaatga
cgaatggtga
attaattggt
aaagagaaac
tgttgatact
tttacgcttg
ttgttccagt
acgtactaca
tgacaccaag
tgttttgtcg
tacacaaacg
taatatggat
cttctteccta
accaggggaa
cttaaactca
taagggtttt
tctaaaatct
accaaaacaa
tggtttgtgt
atttggtctt
gccttcatgt
atcttattaa

aatgtgacat

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

-3840

3900

3960

4020

4080

4140

4200

4260

4320



atgcatatcc
agtatgtcac
tacaacggaa
tattatgtcc
éatccaagga
acggtctaga
<210>
<211>

<212>
<213>

12

ADN
<220>
<223>

<400> 12
ctaggtttat

gggcagttgg
cattgataac
_ttaacagagt
cacggtattg
caatcatcgg
tcctcacgaa
ggcacccagc
tccttectcet
£gaccatgat
gcagcaaagc
ggagaagaaa
acctcctcga
ttgtagagcg
ttcgcecggga
gtctcctect
ggctggcggt
ggcgatgggg
aagggaattg
gatttgggct

cggaataagt

3649

agattcattg
ttcaaattgt
gtaacaaata
aagatctcga
tcagcccagce

atcgctcgac

tggctgagca
gctatgttga
actcaacatg
aaatccaatc
ttagagtttg
ataggcccta
attgaaaggt
gtctctcaaa
ctctacctct
tacccactac
agcagatcgg
gcaaagagag

cgttgetgec

tggtggtctt

acatcaagaa
caagcaacca
ggatggatct
gtggaggagg
gggtgtggat
gggcctecctg

ctactaatct

28208

tcacatccag
tttcaaatct
aaacctctaa
tatactagcc
ccagaccata

cgaaaaacgc

Trinh tu nhén tao

atgcccaatt
tctacattat
attagatcta
cttcaaaaca
tcttgatgga
caacagaaga
gggaattgag
aaaaactaca

tcttgagect

tactacatga

cgacagttag
gggaggagat
gatggtgggt
gcecggegttg
ccacacccte
agaaaacacc
ccgcgggagg
aagaacaaga
attecgtgcga
tgggctttgg

tccctegttt

tattatgttg
ttaatttatt
aaatgatcgt
agtactcgat
cagcccaccce

caggtgtcaa

trinh tu hé gen cta gen tdng hop

ccacaaagac

atattaaagg

aaagtaaaga
caaaagaaaa
ccactagact
actctcatcc
aaacaaacgt
gattacatca
aattctttct
ttgtgccgcea
atcaggcggg
gagacctcga
gcggcggtga
tcgagcccca
gacatccacg
gaatctgaat
aagtggactg
ggaggtcgga
agctttccte
gctgtggaag

ttacgtagag

-45-

gttttttata
tcttcttatt
aattctgaaa
ccttatttca
cggcccgcgt

ccgcacgagce

atgctggegt..
taaaaggata
tgaagccatg
aaaaaagagc
agactcgatg
actctttacc
tgaaacatat
acaaagaatc
taccaa;aaa
accgcaacca
ggcctgaact
atcggatgtt
cggectcgee
cgacgacgat
cccccatcett
ctcgegecge
cgagtttggg
tttggaggag
tctcatggce
tagagacatg

tttaatcgac

gaacagaggg

tctcgagatc
tttaaaatcg
taccgtatga
acggaaacca

t

gctgctgcett
aacctttget
aacacgtttt
aatgatgaaa
gagcaaacca
tcaccgaatc
cttgatctga
tttttecttet
aactacgttt
ccaccaccga
tggcaagaga
cttgaagacg
gaggtggagc
cttgtactcc
cttcctctet
ggcggctgge
ggatcggatc
gaaaggtgag
agccgagggyg
gcgagtgagce

atccctaaac

4380

4440

4500

4560

4620

4671

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



cgcaatacca
cagtatggat
ggtccacatg
ctctcctcta
attgatcata
ttagaaaaaa
acggaaacgg
gggccaagcg
gtcgagctaa
ccacatagat
tatatgggga
tatatcttat
aggaatttca
tattaccgga
gtcaattggt
ccaaggtaaa
caatcacttc
ccctectecce
tcctataaaa
atcagcacag
agctgatgct
acctcaagca
tcctectect
tagcgatcgg
tcatggcgtt
ag?ttggcta
agatttcccc
ccgtttcaaa
caaaaaaaat
atcaaatgat
aacacgtact

ttgttagttt

ggaatcttca
aggtgttttc
taactgagcc
;tcccatttc

tttatcattt

taaaatagaa

cgtccggteg
acaacacttt
actcatatgg
agcttacgaa
aaaaaatttt
tatctccceg
agaacttcaa
acccaaggtc
gatcctatta
gaataaccag
aattacttat
gatatgcatc
ggccctcacce
ccgaaactcg
cacattctge
actcgccgec
ccgcggceatce
gttcctctac
gccgecgtgg
ctccttctta
cgtctgaggce
atgtttgaca
tgtgaaatat
atgaaaagaa
aaaaagtcaa

gtgttcattc

28208

cctttcatct
gctgatgtgg
catgtattaa
tctccccaat
aaactactca
aaatagaaaa
attgagaatt
gggccaagct
atccaagtgg
ggttgagagc
gtgggggtgat
ggaagcccaa
ttgatgaatt
ggttataagt
ccggaaggtce
ttacaccaaa
tgatgtcgca
tcceectact
aacccatcct
cgagagatcc
acgggccccce
gcggcctgceg
atcttctccg
atctccctcet
ggtgcggtgg
tgcccgtata

ccatatatat

ccattgactt

gtaaaactat
taaataatta
tggtgtcaaa

atatatagct

ttgcaaaacc
cattctagtt
ttgggcccac
ctccacctat
atatcgacat
aacggtacgg
tccgtgaccg
aaaaacgtct
ctcacggtgt
aatatataaa
tcgttatata
tctctetece
tatatttata
caattggtga
caaggtaaag
aggtccaaca
atcacgttéa
gtacaccacc
tatatataga
tcctcectec
tcEtgtttgc
tcgacgtgct
gcgacggcaa
cggccatact
ccatgtgggg
gctgccgetg
cacgatggat
ttcagcacat
atgtgtacat
cttaaatttt
cattttgaaa

gttgtatttt

-46-

gtttgactta
agaaaaaaaa
atgtcagggc
ccccttttee
taatttgatt
tcgaaaa£ag
ttttcagctg
tgggctttte
aaatattagt
tccttgegte
tgcatgaata
cgggaagccc
actaagtcaa
tcctattacc
aataaccagt
ccaaaaactt
ccctatataa
ttatatatac
agaagagacc
tctttcatte
cgtcctecta
catcatctac
gctacgattc
cttctacctc
aatggcgctc
cattggtgaa
aaacatatta
gtttgaccgt
ggaaatatat
ttgaataaga
cggagggagt

tacggttaat

ggtccgatag
aacatgaggg
tttcttctte
ccagtttata
gaaaaagaaa
tacctcttaa
ccataggctt
tgggtcgaaa
aggattaatc
ctaacgacag
tatatacata
aatctctctc
ttggtgatce
ggaaggttaa
tacacaaggt
attgatgtcg
tcecccaaatc
acacgttcac
catagagagc
ttcgagatge
ctgatggtat
ctctgcecgcet

cgcgtcaagg

tctgccgetg

gtcgccactg
gacgacgagg
catactccct
tcgtttcatt
ttaacaatga
cgaatggtga
attaattggt

aaagagaaac

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

~1980

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060

3120

3180



¢ggcgagcege
tgattcatca
atgtatgttg
ttgttggggg
catgtatccc
tacaaégaaa
cttcatgtca -
aaaaaﬁaatt
<210>
<211>

<212>
<213>

13
381
ADN

<220>
<221>
<222>

CDS

<400> 13
atg cag ctg
Met Gln Leu
1

cta
Leu

ctc
Leu

ctg
Leu

ctc
Leu
35

gac
Asp

gtg
val

ttc
Phe
50

tcc
Ser

atc
Ile

ttc
Phe

ctc
Leu

999
Gly
65

gct
Ala

gtc
val

atg
Met

cte
Leu

gtc
vVal

gcg
Ala

cgc
Arg

tgc
Cys

tgc
Cys
115

<210>
<211>
<212>

14
126
PRT

ctagcagccg
ttcatatcga
atacttgatt
ccatcgtcaa
tccatccttg
cctctatggt
tacggattgt

ttagctgtag

28208

gctagtttag
tcagggtgtc
tcatcatcca
atcaccctta
tagtttgatt
tcgaaaatta
atcatgcttg

ttgtatgcat

tcaaatttgc
ctagctagct
aatttgcact
atttcttgta
atcacttaag
atttgcatcg
ctttaaatat

cactttaatt

actatatgta
cgtgtttata
agcttacgtg
ccattttggce
taaaggacgt
atcaaagatg
tgcatggagt

tagcgagga

tgttgatact
tttacgcttg
ttgttccagt
acgtactaca
tgacaccaag
tgttttgtég

tacacaaacg

atg
Met

atg
Met
20

atc
Ile

ggc
Gly

tac
Tyr

gcg
Ala

gcc
Ala
100

att
Ile

Oryza sativa

(1)..(381)

ctc
Leu

gta
Val

atc
Ile

gac
Asp

atc
Ile

ttg
Leu
85

act

Thr

ggt
Gly

aca
Thr

tac
Tyr

tac
TyTr

ggc
Gly

tcc
Ser
70

ccg

Pro

gag
Glu

gaa
Glu

ttc
Phe

cte
Leu

ctc
Leu

aag
Lys

ctc
Leu

ccg
Pro

ctt
Leu

gac
Asp

tgc
Cys

aag
Lys

tgc
Cys

cta
Leu

tcg
Ser

tgg
Trp

ggc
Gly

gac
Asp
120

acg
Thr

caa
Gln
25

cgc
Arg

cga
Arg

gcc
Ala

ggt
Gly

tac
Tyr
105

gag
Glu

ggc
Gly
10

ctc
Leu

ttc
Phe

ttc
Phe

ata
Ile

gcg
Ala
90

tcc

Ser

gag
Glu

-47-

cccC
Pro

gcc
Ala

ctc
Leu

cgc
Arg

ctce
Leu
75

gtg
vVal

ttc
Phe

att

Ile

cte
Leu

gcc
Ala

ctc
Leu

gtc
vVal
60

ttc
Phe

gcc.

Ala

tta
Leu

tcc
Ser

ctg
Leu

gcg
Ala

ctc
Leu
45

aag

Lys

tac
TyTr

atg
Met

tgc
Cys

cce
Pro
125

ttt
Phe

gcc
Ala
30

cgc
Arg

gta
val

ctc
Leu

tgg
Trp

ccg
Pro
110

gtc
Val

gcc
Ala
15

tgc
Cys

ggc
Gly

gcg
Ala

tct
Ser

gga
Gly
95

tat
Tyr

tga

gtc
val

gtc
Val

atc
Ile

atc
Ile

gcc
Ala
80

atg
Met

agc
Ser

3240

3300

3360

3420

3480

3540

3600

3649

48

96

144

192

240

288

336

381



<213>

<400> 14

Met Gln Leu

1

Leu Leu

Asp Val

35

Phe
50

Ile

Gly Phe

65

Ala Val

Ala Leu

Cys Arg

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

15
759

<400> 15
atgcagctga

gtatacctca
cgcttcctece
aaggtagcga
gctgtcatgg
actgagcttg
gaggaqattt
cccteegttt
cat;caaaaa
atgaatcaaa

gtgaaacacg

Leu

Leu

Ser

Leu

Met

val

Cys
115

ADN
Oryza sativa

Oryza sativa

Met Leu

Met
20

val

Ile Ile

Gly Asp

Tyr Ile

Ala Leu

85

Ala
100

Thr

Ile Gly

tgctcacatt
agcaactcgc
tccteecgegg
tcgggttect
cgttgeccgee
gctactcctt
ccceegtetg
caaaatgttt
aaattgtgaa
tgatatgaaa

tactaaaaag

Thr

Tyr

Tyr

Gly

Ser

70

Pro

Glu

Glu

28208

Phe Cys

Leu Lys

Leu Cys

40

Lys Leu

Leu Ser

Pro Trp

Leu Gly

Asp Asp

120

ctgcacgggc

cgccgeggec

catcatcttq

ctacatctcc
gtggggtgcg
cttatgcceg
aggcccatat
gacaccattg
atatgtaaaa
agaataaata

tcaatggtgt

Thr

Gln

25

Arg

Arg

Ala

Gly

TYyTr

105

Glu

Gly Pro

10

Leu Ala

Phe Leu

Phe Arg

Ile Leu

75

Ala
90

Val

Ser Phe

Glu Ile

cccctectgt
tgcgtcgacg
tcecggegacyg
ctctcggcca
gtggccatgt
tatagctgcc
atatcacgat
acttttcagce
ctatatgtgt
attacttaaa

caaacatttt

-48-

Leu Leu Phe

Ala
30

Ala Ala

Leu
45

Leu Arg

val Val

60

Lys

Phe Tyr Leu

Ala Met Trp

Pro
110

Leu Cys

Pro Val

125

Ser

ttgccgtcecct
tgctcatcat
gcaagctacg
tactcttcta
ggggaatggc
gctgcattgg
ggataaacat
acatgtttga
acatggaaat
ttttttgaat

gaaacggagg

Ala
15

Val
Cys Val
Gly Ile
Ala

Ile

Ala
80

Ser

Gly Met

95

Tyr Ser

cctactgatg
ctacctctge
attccgcgtce
cctctectgcee
gctcgtcgcece
tgaagacgac
attacatact
ccgttegttt
atatttaaca
aagacgaatg

gagtattaat

60

120

180

240

300

360

420

480

540

600

660



28208

tggtttgtta gtttgtgttc-attcatatat agctgttgta tttttacggt taataaagag

aaaccggcga gcgcctagca gccggctagt ttagtcaaa

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

16
1193
ADN
Oryz

<400> 16
atgcagctga

gtatacctca
cgcttecctcce
aaggtagcga
gctgtcatgg
actgagcttg
gaggagattt
ccctecegttt
cattcaaaaa
atgaatcaaa
gtgaaacacé
tggtttgtta
aaaccggcga
tacttgattc
cttgatgtat
cagtttgttg
tacacatgta
caagtacaac
gtcgcttcat
aacgaaaaat
<210>
<211>

<212>
<213>

17
2215
ADN
Oryz

<400> 17

a sativa

tgctcacatt
agcaactcgc
tccteecgegg
tcgggttect
cgttgecegec
gctactcctt
ccccegtetg
caaaatgttt
aaattgtgaa
tgatatgaaa
tactaaaaag
gtttgtgtte
gcgcctagcea
atcattcata
gttgatactt
ggggccatcg
tcecctcecatce
gaaacctcta
gtcatacgga

aattttagct

a sativa

ctgcacgggc
cgccgeggece
catcatcttc
ctacatctcc
gtggggtgcg
cttatgccecg
aggcccatat
gacaccattg
atatgtaaaa
agaataaata
tcaatggtgt
attcatatat
gccggcetagt
tcgatcaggg
gatttcatca
tcaaatcacc
cttgtagttt
tggttcgaaa
ttgtatcatg

gtagttgtat

atgcagctga tgctcacatt ctgcacgggc

gtatacctca agcaactcgc cgccgcggcc

cgcttectece tcctcegegg catcatctte

cccctectgt
tgcgtcgacg
tccggegacg
ctctcggceca
gtggccatgt

tatagctgcc

atatcacgat

acttttcagc_

ctatatgtgt
attacttaaa
caaacatttt
agctgttgta
ttagtcaaat
tgtcctagcet
tccaaatttg
cttaatttct
gattatcact
attaatttgc
cttgctttaa

gcatcacttt

ttgccgtcct
tgctcatcat
gcaagctacg
tactcttcta
ggggaatggc
gctgcattgg
ggataaacat
acatgtttga
acatggaaat
ttttttgaat
gaaacggagg
tttttacggt
ttgcactata
agctcgtgtt
cactagctta
tgtaccattt
taagtaaagg
atcgatcaaa
atattgcatg

aatttagcga

cctactgatg
ctacctctgce
attccgegtc
cctectetgece
gctcgtcgcc
tgaagacgac
attacatact
ccgttegttt
atatttaaca
aagacgaatg
gagtattaat
taataaagag
tgtatgttga
tatatttacg
cgtgttgttc
tggcacgtac
acgttgacac
gatgtgtttt
gagttacaca

gga

cccctectgt ttgeecgtcect cctactgatg

tgcgtcgacg tgctcatcat ctacctetge

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

1020
1080
1140

1193

60
120

180



aaggtagcga
gctgtcatgg
actgagcttg
gaggagattt
cccteegttt
cattcaaaaa
atgaatcaaa
gtgaaacacg
tggtttgtta
aaaccggcga
tacttgattc
cttgatgtat
cagtttgttg
tacacatgta
caagtacaac
gtcgcttcat
aacgaaaaat
ggatctgacc
cctaccgtac
ggaacgacat
ctcacatgtc
ttttagatgg
atcttttata
acaaaaacta
gtgttagtta
tcttaaacta
atgttgctca
ttaattatga
acatatgcat
agggagtatg
gatctacaac

atcgtattat

tcgggttcct
cgttgcecgcec
gctactcctt
cccecgtetg
caaaatgttt
aaattgtgaa
tgatatgaaa
tactéaaaag
gtttgtgttc
gcgcctagca
atcattcata
gttgatactt
ggggccatcg
tccectccatce
gaaacctcta
gtcatacgga
aattttagct
acgtactacg
agctgcggca
cctctgacga
agaaattcac
atgagaagta
ttttgggaca
aaaagcacgg
attacctaag
atttécécgt
tgtatgcgca
tgtatatata
atccagattc
tcacttcaaa
ggaagtaaca

gtccaagatc

28208

ctacatctcc
gtggggtgcg
cttatgcccg
aggcccatat
gacaccattg
atatgtaaaa
agaataaata
tcaatggtgt
attcatatat
gccggctagt
tcgatcaggg
gatttcatca
tcaaatcacc
cttgtagttt
tggttcgaaa
ttgtatcatg
gtagttgtat
cgattctgct
gcgacgtcgt
gagacgtgtt
gtcacagagc
ctacgaatat
gaggaaatat
tgaactttgt
tgtgatttct
tcgcaaataa
cttgtgcagt
ctcecteegt
attgtcacat
ttgttttcaa
aataaaacct

tcgatatact

ctctcggececa
gtggccatgt
tatagctgcc
atatcacgat
acttttcage
ctatatgtgt
attacttaaa
caaacatttt
agctgttgta
ttagtcaaat
tgtcctagcet
tccaaatttg
cttaatttct
gattatcact
attaatttgc
cttgctttaa
gcatcacttt
catcgtcgag
ggacgagaat
cgctgacacg
atatactcca
agataaaaaa
atgatcaact
gtgctaccag
tcatgtcaat
agcagcagct
atgatcaatc
cccaaaaaag
ccagtattat
atctttaatt
ctaaaaatga

agccagtact
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tactcttcta
ggggaatggc
gctgcattgg
ggataaacat
acatgtttga
acatggaaat
ttttttgaat
éaaacggagg
tttttacggt
ttgcactata
agctcgtgtt
cactagctta
tgtaccattt
taagtaaagg
atcgatcaaa
atattgcatg
aatttagcga
gtcgtcttceg
atcccacatg
tgggctccac
tcagtcctat
tgtctcgteg
tagatcattt
accaaaattt
tagttagttg
tgctggctag
aggtcaattt
tgaatataaa
gttggttttt
tatttcttct
tcgtaattct

cgatccttat

cctctetgee
gctecgtegee
tgaagacgac
attacata;t
ccgttegttt
atatttaaca
aagacgaatg
gagtattaat
taataaagag
tgtatgttga
tatatttacg
cgtgttgtte
tggcacgtac
acgttgacac
gatg;gtttt
gagttacaca
ggaataatat
ccttcttcett
tctgaccagg
tccecttaaa
tatataaggg
tttatctaaa
caaaaccaaa
cctttggttt
atccatttgg
ctaggccttc
aattatctta
actgaatgtg
tatagaacag
tatttctcga
gaaatttaaa

ttcataccgt

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

1920

1980

2040

2100
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atgaaatcca aggatcagcc cagcccagac catacagccc accccggccc gcgtacggaa 2160
accaacggtc tagaatcgct cgaccgaaaa acgccaggtg tcaaccgcac gagct 2215
<210> 18
<211> 21

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> trinh tu doan mdi

<400> -18

aaaaagcctg-aactcaccge g 21
<210> 19

<211l> 21

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> trinh tu doan mdi

<400> 19

tacttctaca cagccatcgg t 21
<210> 20

<211> 21

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu doan mdi

<400> 20

cacgggcccce ctectgtttg c 21
<210> 21

<211> 23

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu doan mdi

<400> 21

cctegtegte ttcaccaatg cag 23
<210> 22

<211> 23

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> trinh tu doan mdi

<400> 22
ctaggtttat tggctgagca atg 23
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<210> 23

<211> 22

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu doan mdi

<400> 23
tctaactgtc gccgatctge tg

<210> 24
<211> 23
<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> trinh tu doan mdi

<400> 24

_ttecttcttece ttectcectete tac

<210> 25
<211l> 22
<212> ADN

<213> Trinh tu nhidn tao

<220>
<223> trinh ty doan mdi

<400> 25
tcactcgcca tgtctctact tc

<210> 26

<211> 22

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> trinh tu doan mdi

<400> 26
aggaaaggtg agaagggaat tg

<210> 27
<211> 23
<212> ADN

<213> Trinh tuyu nhidn tao

<220> .
<223> trinh tu doan mdi

<400> 27
gtttagctcg actttcgacc cag

<210> 28
. <211> 23
<212> ADN

28208
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<213> Trinh tu nhén tao

<220>
<223> trinh tu doan mdi

<400> 28
ctgggtcgaa agtcgagcta aac

<210> 29
<211> 28
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu doan mdi

<400> 29
ccatcgtgat atatatgggc ctcagacg

<210> 30
<211> 22
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu doan mdi

<400> 30
gccatactct tctacctctc tg

<210> 31

<211l> 25

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> trinh tu doan mdi

<400> 31
ttattctttt catatcattt gattc

<210> 32

<211l> 22

<212> ADN

<213> Trinh tu nhin tao

<220>
<223> trinh tu doan mdi

<400> 32
gtaaaactat atgtgtacat gg

<210> 33
<211l> 22
<212> ADN

<213> Trinh ty nhén tad

<220> ,
<223> trinh tu doan mdi
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<400>

33
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tcctcgctaa attaaagtga tg

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

<220>
<223>

<400>

34

19

ADN

Trinh ty nhén

trinh tu doan

34

ggcatcatct tctcecggeg

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

<220>
<223>

<400>

35

19

ADN

Trinh tyu nhén

trinh tu doan

35

gcagctatac gggcataag

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

<220>
<223>

<400>

36

20

ADN

Trinh tu nhén

trinh tu doan

36

tao

tao

mdi

tao

moi

ccagtaagtc ctcagccatg

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

<220>
<223>

<400>

37

21

ADN

Trinh ty nhén

trinh tu doan

37

tao

mdi

tttcagacac catcaaacca g

22

19

19

20

21
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(LoxXwdLNHA)Lp6L + 21
(LoXwdLWHA)¥61 + EN
(goxuidLWHA) 61 + 21
(9oxwidLNHA)Zp6L + aN
(toxwpdiLAHA)Lp6L + 21
(LoxwdiLWHA).p6L + aN
(LgexineLNHd) 161 + 21
(Lzexine, NHA).Lp61 + EN
(oLexinel NHA)Lp6L + 21
(o1exineLWHA)LP6L + BN

(LAHA)Z¥61L +21 §
(LWHA)Lp6L + aN |

Fig.3
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