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Linh vie k§ thuét dwge dé cap

Sang ché dé cap dén gen khang bénh dao 6n, cu thé 1a gen khang bénh dao 6n

Pi50, phuong phép tao dong, va trinh tu protein duge ma hda bdi gen nay.

Tinh trang ky thuit ciia sang ché

Lua gao la mot trong s6 cac loai cdy trong thuc pham quan trong nhat, hon mdt
ntra dan s trén thé gioi sir dung gao 1am ngudn lyong thuc chinh, tuy nhién, bénh dao
On gdy ra boi ching ndm giy bénh dao 6n (Magnapothe oryzae) di anh huéng manh
dén qua trinh san xuét lua an toan, va lam giam nghiém trong san lugng lGa hang nim.
Tir quan diém x4y dung mot nén nong nghiép phat trién bén vimg, viéc tao gidng va st
dung céac gidng lua c6 kha ning khang bénh 1a phuong phép than thién v6i méi truong,
an toan va hiéu qua nhit dé phong ngira va diéu tri bénh dao 6n. Tuy nhién, do cic
chung Magnaporthe oryzae da dang va bién d6i khong ngﬁng, cung v6i sy hiéu biét
chua ddy da va tng dung chwa hiéu qua cac gen khang, dan dén chu ky khang bénh
cua céac gibng khang don kha ngan (thuong kéo dai tir 2 dén 4 nam), ddy la van dé gay
nhtrc nhéi nhit v6i cac nha khoa hoc chon gidng (Zheng Zhao, v.v., 2009). Do do, viéc
phat trién, tao dong va st dung hop 1y cic gen khang bénh c6 phd rong trér thanh mot
phuong thirc quan trong dé thu dugc cac gidng khang bénh c6 phd rong va tac dung
khang bénh lau dai, ddy 1a mot vdn dé quan trong cin duge wu tién gii quyét trong

nghién ctru ndng nghiép.

Pén nay, co hon 80 gen khang bénh dao 6n di duoc xac dinh (theo Ballini et al.,
2008; E Zhiguo, et al., 2009; Jiang et al., 2012), va co it nhét 22 gen khang bénh dao
on da dugc tach dong (theo Wang et al., 1999; Qu et al., 2006; Hayashi et al., 2010;
Jiang et al., 2012; Hua et al., 2012; Das et al., 2012). C4c nghién ctru dd chi ra réng
hdu hét cac gen khang bénh dao 6n déu 1a céc protein c¢6 cau tric c6 chira ving vi tri
lién két nucleotit — ving ldp lai giau leucin (NBS-LRR), tic 13, ¢6 vang vi tri lién két
nucleotit (NBS) tai ddu N va ving lap lai giau leucin (LRR) tai dau C. Ving NBS c6

thé lién quan dén viéc din truyén tin hiéu (theo Hammond-Kosack & Jones 1997),
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viing NBS c6 hoat tinh két hop ATP (adenosine triphosphate) hodc GTP (Guanosine 5'-
Triphosphate) véi hydrolaza, c6 thé hoat héa enzym kinaza hodc céc céc protein G
(Guanyl-Nucleotide Binding Proteins — Protein lién két voi nucleotit Guanyl) (theo
Traut et al., 1994); chirc ning chi yéu ctia ving LRR lién quan dén twong tac protein-
protein (theo Jones & Jones, 1996; Dangl & Jones, 2001; Takken & Tameling, 2009;
Bernoux, 2011), viing nay dugc cho 14 vi tri twong tac truc tiép gita cac san phdm gen
khéng véi san phiam hodc san phdm gian tiép duoc ma héa boi gen khong doc tinh
(gen Avr) c6 kha ndng gay bénh (theo Bent, 1996, Baker et al., 1997; Jia et al. 2000).
Thtt nghiém lai nAm men hai pha chi ra ring su két hop gitra hop chit kich thich dugc
ma hoa bdi viung AVR-Pita va vung giau leucin (Leucine Rich Domain — LRD) ctia thu
thé Pita c6 thé hoat hoa phan g phong vé ¢6 trung gian 14 Pita trong té bao, diéu nay

tryc tiép chirmg minh rang ving LRR c6 thé 14 ving nhan biét cia nAm gdy bénh.

Gen chtra ving NBS-LRR c6 xu huéng sip xép theo nhom, thong thuong cac gen
trong cling mdt nhom cé sy trong dong cao, va duy tri nguyén tic ddng di truyén voi
cac gen c6 chuc nang trong cung con duong khang (Michelmore & Meyers, 1998;
Leister, 2004). Nhom gen Pi2/9 nam trén canh dai cta nhidm sic thé sb 6 cua lua la
vung nong trong nghién ctru cua cic nha khoa hoc, cac gen cé kha nang khang bénh
dao 6n dd duoc nghién ciru chuyén siu va bdo cdo tir pham vi nghién ciru nay bao gdm
Pi2, Pi9, Pigm(t), Pi-z va Piz-t, cc gen nay duogc b tri tai nhom gen chua tir 2-9 ving
NBS-LRR. Ngudi ta d chimg minh rang cic gen chira mot viing NBS-LRR trong gen
Pi2, Pi9 va Pi-z kiém soat tac dung khang bénh dao 6n phd rong
(Zhou, 2006, 2007; Dai, 2010), trong d6 chi c6 8 gbc axit amin khac nhau trong
ving LRR ctia gen Pi2 va Piz-t dan dén cac két qua va kha niang khang bénh khéac nhau
(Qu et al., 2006; Zhou et al., 2006). Nhiéu gen khang bénh chira ving NBS-LRR khéc
trong pham vi nghién ctru nay van tiép tuc dugc phat trién va ung dung, va viéc ung
dung nhom gen ndy co trién vong cao.

Ky thuat tach dong va su am hiéu déy di vé cac gen khang trong pham vi nghién
ctru ndy ¢6 thé gop phan kiém soét tét hon va giam céc thiét hai gdy ra bdi ching ndm
Magnaporthe oryzae, va hiéu rd hon vé co ché phan nhém ciia gen khang bénh dao 6n.

Pong thoi, c6 thé mé rong phd khang cua cdy trong hoac nhan gidng nhiam dich chinh
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xac hon bang cach bién doi gen hoac chuyén gen tai cac vi tri then chot.

Ban chit ky thuit ciia sang ché
Muc ti€u chinh cta sang ché 1a khic phuc cac nhuoc diém va thiéu sét trong tinh

trang k§ thuat trudc do, va dé xuit gen khang bénh dao 6n Pi50.

Muc tiéu khac cta sang ché 1a dé xuét phudng phép tao dong gen khang bénh dao
on Pi50.

Muc ti€u khac nita cia sdng che la dé xuat protein dugc ma héa boi gen khang -

bénh dao 6n Pi50.
Céc muc tiéu cta sang ché dat dugc thong qua cac giai phép k¥ thuét nhu sau:

gen khang bénh dao 6n Pi50 c6 trinh ty nucleotit nhu duoc thé hién trong trinh tur

SEQ ID NO.1;

gen khang bénh dao 6n Pi50 c¢6 chidu dai gdbm 3.099 nucleotit, va c6 thé ma hoa

cho protein gébm 1.032 axit amin;

phuong phap tao dong gen khang bénh dao 6n Pi50, trong d6 gen Pi 50 ¢6 thé thu
duoc bang phuong phap tdng hop hoa hoc, hodc thu dugce bang cach thiét ké cap moi,
nho st dung ADN ctia hé gen thudc giéng lta EBZ lam khudn, sau d6 thuc hién
khuéch dai bang phan tng chudi trung hop (PCR - Polymerase Chain Reaction);

trinh ty protein dugec mi hoa bdi gen khang bénh dao 6n Pi 50 duge thé hién

trong trinh ty SEQ ID NO.2.

Trinh tu protein dugc ma héa béi gen khang bénh dao 6n Pi50 c6 tit ca 1.032 axit
amin, bao gdm hai viing chinh: viing vi tri lién két nucleotit (NBS) va ving lap lai giau
leucin (LRR), trong d6 ving NBS (gom 170-462 axit amin) chira ving c¢6 enzym
kinaza AAA dugc bao ton, va ving LRR (gdm 578-1032 axit amin) & dau C, c6 ham

lugng leucin chiém 14,8% (67 leucin trong tong sb 454 axit amin).

Sang ché c6 cac loi thé va hiéu qua dat duge so voi tinh trang k¥ thuat trude do6
nhu sau: gen khang bénh dao on PiS0 duoc dé xuét theo sang ché co thé duogc chuyén
vao cdy trong dé bi bénh, gép phan tao nén cay trong méi ¢6 kha niang khang bénh. Cu
thé 14, nhidu gen c6 kha ning khang bénh c6 thé dugc chuyén vao cdy trong bang ky

thuét chuyén gen ma khong gip cac van dé vé viéc li€n ket cac gen ac tinh trong hé
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gen thuong xay ra ¢ cac ky thuét nhan gibng truyén thdng, va k¥ thuat chuyén gen nay
c6 thé rit ngan thoi gian nhén gidng. Viéc tach dong gen c6 kha ning khang bénh la
didu kién tién quyét dé giai quyét vin dé& con ton tai trong k¥ thuat nhan gibng truyén
thong, d6 1a khé chuyén gen khang bénh gitta c4c loai thyc vét. Sang ché c6 thé con dé
xudt hogc tmg dung cac cdy trong chuyén gen c6 kha ndng khang bénh thu dugc dua
trén cac doan ADN néu trén va cac hat giéng ciia no, va céc cay trong duogc chuyén
gen theo sang ché hodc tai td hop dua trén cic gen ndy, hodc cac hat gidng ctia n6. Gen

theo sang ché c6 thé dugc chuyén vao trong cac cdy trong khac nho lai hitu tinh.
MO ta vian tat cac hinh vé

Fig.1 1a bidu db so sanh thé hién ph6 khang cta cac alen thugc nhom Pi/2/9 c6

kha nang khang lai cac chung nidm dao dn Magnaporthe oryzae khac nhau;
Fig.2 12 bidu b thé hién chién lugc tich dong gen khang bénh dao 6n Pi50;

Fig.3 1a so dd dién di trén trén gel agaroza thé hién du hi¢u nhan biét ciia cac thé
bién nap bang phuong phap PCR, trong d6 cac dai 1 va 12 1a chi thj c6 trong lugng
phén t&r 1 kb ladder, dai 2 1a san phdm ctia qua trinh PCR thu dugc bang cach sir dung
plasmit pCambia-Pi50-N4 lam khudn, dai 3 la san pham cua qué trinh PCR thu dugc
bang cach str dung ADN cta hé gen thude giéng Nipponbare chaa thy thé bién nap
lam khuon, dai 4 1a san phdm ctia qué trinh PCR thu dugc bang cach sir dung ADN cuia
hé gen thudc gidng lua EBZ lam khudn, cac dai 5-11 la cac san pham ctia qué trinh
PCR thu dugc bang cach str dung cac ADN cua hé gen thude céc thé bién nap T, khdc

nhau lam khudn; va

Fig.4 1a so dd thé hién két qua cdy ghép sau 7 ngdy cua gidng lta d6i chung va
cac thé bién nap duong tinh pCambia-Pi50 boi ching ndm giy bénh dao on
Magnaporthe oryzae TY19, trong do, tir trai sang phai, la thu nhit 1a giéng dé& méac
bénh Nipponbare, 14 thir hai 1 giéng khang bénh dao 6n EBZ, céc 14 tir thir 3 dén thu 6
1a cac ca thé duoc cdy chuyén dwong tinh pCambia-Pi50, 14 thir 7 1a ching khang
IRBLzt-T, va 14 thir 8 1a ching khang IRBLz5-CA.

M ta chi tiét sang ché

Sau day, sang ché duwoc mo ta chi tiét két hop véi cac vi du va hinh v&, tuy nhién,

cac phuong 4an theo sang ché khong nhdm gidi han pham vi cta sang che. Trir khi c6 cac
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chi dinh cu thé trong tai liéu nay, cac phuong phép k¥ thuét duge st dung trong phén vi
du Ia cac phuong phap thong thuong dugc biét dén béi nhitng ngudi ¢6 trinh d6 trung
binh trong linh vyc k§ thuat nay. Theo céc vi du cta sang ché, cac dic tinh khang, cac
dac diém v& phan lap, tach dong va chirc nang, va dinh dang ciia gen Pi50 da duogc boc
10, va gen Pi50 da phén 14p dugc lién két véi vecto thich hop, sau d6 chuyén gen vao

trong cdy trong dé tao cho cdy trong c6 kha néng khang bénh nhit dinh.

Cac cdng viée so bo duge thuc hién trong phong thi nghiém cu thé nhu sau (tham
khao Zhu, et al. The identification of Pi50(t), a new member of the rice blast resistance

Pi2/Pi9 multigene family. Theor Appl Genet, 2012(124):1295-1304):
(1) Déc tinh khang cta gen khang Pi50

Dé so sanh va xac dinh phd khang cua gen Pi50 va 4 alen (Pi2, Pi9, Piz, Piz-t)
thudc vang Pi2/9, tién hanh so sénh va phan tich phd khang cia cac gidng mang 5 alen
néu trén (EBZ, IRBLz5-CA, C101A51, IRBL9-w, IRBLz-Fu, IRBLz-T va Toride, theo
ther ty) khang lai tong cong 523 mau bénh dao on, trong d6 ¢6 85 miu bénh dao 6n
phén 18p duoc tai tinh Guangdong (Quang Péng) va tinh GuangXi (Quang Tay), 40
mau bénh dao 6n phén 1ap duoc tai tinh Fujian (Phuc Kién), 41 m3u bénh dao On phan
lap duge tai tinh Hunan (HO Nam), 60 miu bénh dao 6n phan 14p duoc tai tinh
Guizhou (Quy Chau), 66 mau bénh dao on phén 18p duoc tai tinh Sichuan (Tt Xuyén),
108 miu bénh dao 6n phén 18p duoc tai tinh Liaoning (Liéu Ninh), 60 mau bénh dao
on phén 14p dugc tai tinh Jilin (Cat Lam), va 63 miu bénh dao 6n phan 14p duoc tai
tinh Heilongjiang (Héac Long Giang). Két qua chi ra rang gen Pi50 c6 kha ning khang
cao dbi v4i hau hét cac miu bénh dao on phan lap dugc tai tinh Guangdong, tinh
Guangxi, tinh Sichuan, tinh Fujian, tinh Heilongjiang, va tinh Jilin (v6i pho khang 1én
dén 97,7%), diéu nay chi ra rang gen Pi50 c6 thé dugc sir dung trong céac khu vuc néu

trén (Fig.1).
(2) Chién lugc tach dong gen khang bénh dao 6n Pi50

Cac nghién ctru xdc dinh vi tri trude d6 trong phong thi nghiém da chi ra rang gen
Pi50 dugc dinh vi trong céc vi tri giéng nhau cua hé gen trén cac gen nhém Pi2/9; cac
ddc tinh chi ra ring céac vung NBS-LRR trong gen Pi50 dugc bé tri trong nhom cling

¢ tinh tuwong tw cao véi cac gen nhom Pi2/9; va viéc phan tich phd khang tiép tuc chi
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ra rang gen Pi50, twong tu v&i 4 alen thudc nhom Pi2/9, c6 phan tng khéng twong tu
nhau khang lai hau hét cac mau bénh dao 6n thir nghiém (theo Zhu et al., 2012); nhu
duoc két luan tir cac két qua tom tat tir ba khia canh trén ddy, thi gen Pi50 ciing 14 mc}tb
alen thudc nhom Pi2/9. Cén luu y ring, gen Pi50 duoc dinh vi trong nhém gen Pi2/9
khéc v6i cac gen Pi2, Pi9 va Piz-t & chiing loai cu thé twong ting, trong d6 gen Pi50 c6
thé chéng lai sy x4m 14n cua cac mam bénh tuong thich khac cia nhom Pi2/9, do do
biéu thi phd khang rong hon (Fig.1). Céc vi tri dong khung trong hinh vé& nay thé hién
cac mam bénh twong thich cia mdi kidu gen twong tmg clia no, véi cac gia tri s6 bidu
thi cac mirc do nhay cam khéc nhau, cac s6 tir 1-3 thé hién kha nang khang cao, cac sb
tlr 4-6 thé hién murc do nhay cam vilra phai, va céc 36 tir 7-9 thé hién mirc 46 nhay cam
cao vdi bénh dao on. Theo do, sang ché da xay dung dugc ban dd vat ly dién tu cua
ving dich Pi50. Diu nay c6 nghia 13, cic chi thi lién két v6i hodc dong tach biét khoi
Pi50 dugc tich hop vé6i cac vi tri vat Iy bang cac cach thirc tin sinh hoc trén co s&
thong tin trinh ty cta giéng lia dbi chimg Nipponbare, dé xay dung ban dd cac doan
gen ké tiép (contig map) ciia cdc ving gen dich va ban d6 tich hop vat ly dién ti

(Fig.2).

Sau do6, bang phuong phap khuéch dai gen nho phan tmg chudi tring hop “Long
Range PCR” tién hanh trén nhiém sic thé, va kiém tra cac trinh tuy tham khao cta cac
kidu gen tuong ddng va céc kiéu gen twong tu, chi don thu dugc trinh ty gen tir chiing
28zhan ¢6 kha niang khang bénh rat cao (gidng lua Er-Ba-Zhan (EBZ), & vung trong
lta phia nam Trung Qudc, d boc 16 trong tai liéu "Zhu, et al. The identification of
Pi50(t), a new member of the rice blast resistance Pi2/Pi9 multigene family. Theor
Appl Genet, 2012(124): 1295-1304"), trinh ty gen nay bao gdm hon 100kb trong ving
vi tri gen Pi50, trong d6 vung nay chira hon 9 gen mé hda cho ving NBS-LRR tuong
tu nhu protein theo dy doan cua FGenesh (dit liéu chua dugc cong bb bai chu don).

Theo dit liéu nay, cac cong viée dudi day da duoc thuc hién theo sang ché.
Vi dy thye hién sang ché
Vi du 1: Phén tich va xac dinh gen khang bénh dao 6n Pi50

1. Mo ta va phén tich trinh ty cua cdc gen cé kha nang chtra gen khang bénh dao 6n

Pi50
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Dé xac dinh cac gen c6 kha ning chtra gen Pi50, tac gia sang ché thyuc hién du
doan, md ta, phan tich va xac dinh gen trén vung dich béng cach sir dung trinh ty tham
khao cta gibng lua Nipponbare, va hai phdn mém du dodn gen RiceGAAS
(http://ricegaas.dna.affrc.go.jp) va FGENESH tur Softberry
(http://www .softberry.com). O giéng lua Nipponbare, cac gen c6 kha ning khang
trong cac vung Pi50 1a 7 miu gen ma héa ving vi tri lién két nucleotit va vung lap lai
giau leucin (NBS-LRR) (Pi501-NP, Pi502-NP, Pi503-NP, Pi504-NP, Pi505-NP, Pi506-
NP va Pi507-NP), trong d6 Pi501-NP va Pi507-NP dugc bao ton cao trong tAt ca cac
gibng da bao céo ¢ chira ho Pi2/9, hdu nhu khéng cé bat ky sw khéac biét nao. Tuy
nhién, 5 gen con lai (Pi502-NP, Pi503-NP, Pi504-NP, Pi505-NP va Pi506-NP) c6 su
khéc nhau giita cdc mau, chung 1a cic gen gia do céu tric khéng hoan chinh cta ching
dua trén viéc phan tich v& tinh toan ven cua gen va su co mat/véng mit cua diu hiéu
chi thi cu thé. Bing céach tiép tuc so sanh vdi cac cdu tric clia cic gen thudc nhom
Pi2/9, cac tac gia sang ché da phat hién ra rang c6 mdt doan khuyét c6 chidu dai
khoang 20 kb trong gidng lta Nipponbare (giita Pi502-NP va Pi503-NP), va doan
khuyét nay twong ung chinh xac v6i doan chirc ning cia gen Pi2/z-t. Diéu nay c6 thé
giai thich cho cdu hi tai sao gidng lua Nipponbare dé mic bénh, lién quan dén cac
chung khang thudc nhom Pi2/9. Tuong tu, c6 8-9 gen co thé chtra ving NBS-LRR & vi
tr{ gen Pi50 thudc hé gen cia giéng lia EBZ, trong d6 ¢6 5 truong hop du doan twong
g véi giéng lua Nipponbare ciing ¢6 cdu triac khong hoan \chinh. Do d6, c6 thé suy ra
rang gen khang c6 kha ning chira Pi50 c6 thé hién dién trong doan gen bi khuyét cua
gidng lua dé méc bénh Nipponbare.

Céc phan tich tiép theo chi ra ring gen c6 trong gidng lua EBZ, va khong c6 trong
gidng lta Nipponbare, co cdu tric bao ton viing NBS-LRR hoan chinh va c6 thé dugc
bién hién, dugc dit tén 1a Pi50-N4 theo vi trf ctia né trong nhom gen, trong d6 Pi50-N4
c6 do dai trinh tu 1a 7063bp trong hé gen, nhu duge thé hién bang trinh tuy SEQ ID
NO.3.

2. Thu cADN cta gen Pi50-N4

Qu4 trinh phién mi nguoc dwoc thuc hién bang ky thuat Realtime PCR (RT-
PCR), st dung enzym phién ma ngugc SuperScript III (tr cong ty Invitrogen, M§) va
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Oligo(dT)18, v6i hé thdng phién ma nguoc cing nhu céc didu kién phan ung theo chi

dan déi v6i enzym nay.
Sau d6 thuc hién phan Gng khuéch dai PCR st dung cac cip mdi nhu sau:
mdi ngugc F1: 5°- ATGGCGGAGACGGTGCTGAGC-3 )
mdi xudi R1: 5°- TCAGCCAGCTTGAGCTGTGC-3".
Trinh ty cADN thu dugc ctia Pi50- N4 ¢6 3.099bp.
3. Phan tich trinh tu

Bang cach so sanh trinh ty gen (SEQ ID NO.3) véi trinh tw ¢cADN (SEQ ID
NO.1) cua Pi50-N4, két qua cho thdy ring trinh tw gen cua Pi50-N4 chta hai intron,
v6i exon thir nhét & vi tri 1-116, exon tht hai & vi tri 3953-6904 va exon thir ba & vj tri
7033-7063. Trinh tu cDNA clia gen duge bao ton cao véi alen da tach dong Pi2 (tham
khao GénBank: DQ352453.1, & muc san xuit gen “NBS-LRR type R protein, Nbs4-
Pi”) va Pi-zt (tham khdo GenBank: DQ352040.1) trong nhém Pi2/9, véi d6 tuong
déng 12 98% hoic cao hon. Mic du ¢6 nhiéu lién két trinh tu, nhung cé thé théy réng
c6 sy khac biét giita cac gen tdp trung chii yéu & ving LRR gn ddu 3°, chi ¢6 8 axit
amin khdc nhau gitta Pi2 va Pi-z, tirc 14, 8 axit amin khac nhau nay din dén hiéu qua
khang bénh khic nhau gilta hai gen (Zhou et al., 2006. The Eight Amino-Acid
Differences Within Three Leucine-Rich Repeats Between Pi2 and Piz-t Resistance
Proteins Determine the Resistance Specificity to Rice blast bacteria. MPMI, 19: 1216—
1228), va con ¢6 10 axit amin khac nhau gitra Pi50-N4 (trinh ty axit amin cta protein
dd ma héa duoc thé hién bang trinh ty SEQ ID NO.2) va hai gen néu trén trong ving
nay.

Vi dy 2. Thir nghiém bb trg di truyén cia gen khang bénh dao 6n Pi50 va xé4c dinh thé

bién nap
1. Thu gen Pi50-N4

Gen di truyén chtra Pi50-N4 dugc thu bang phuong phap khuéch dai nhor st dung

hé gen cua giong lta EBZ lam khudn va st dung cac cap mdi nhu sau:

moi Xuoi F2: 5’- ACGAATTCGAGCTCGGTACC
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CTTGACATCCAAACCGCACC -37;

moi nguoc R2: 5’ AGTGCCAAGCTTCGGCGCGCC

TCAGCCAGCTTGAGCTGTGC -3°.

Hé théng phan tmg PCR nhu sau: enzym c6 dd tin cdy cao KOD plus neo: 0,4pl,
méu gen cua giéng lua EBZ: 1,2pl (100pg~50ng), Dimetyl sulfoxit (DMSO): 0,5pl,
mdi xudi F2 (10 uM ): 0,6ul, mdi nguoe R2 (10uM): 0,6pl, dNTP (2mM): 4pl, 2 lan
dém, mdi 1an 10pl, nude cit duoc cét hai lan véi lugng 1én dén 20pl.

Céc didu kién v& chu trinh nhiét d6 ctia qua trinh PCR 1a: 94°C trong 2 phut; 98°C
trong 10 gidy, 56°C trong 30 giy, 68°C trong 9 phut, va 68°C trong thoi gian m& rong
voi gradient mé rong 10 gidy trén mdi vong cho chu ki chay 5 vong; 98°C trong 10
gidy, 68°C trong 10 phut, 68°C trong thoi gian mo rong véi gradient mé rong 10 gidy
trén mdi vong cho chu ki chay 32 vong; 68°C trong thoi gian m¢ rong 15 phut; bao
quéan & nhiét 46 12°C.

Céc san phdm PCR thu duoc duge chay dién di trén gel agaroza 0,8%, va gen di
truyén chira Pi50-N4 thu dugc bang cach sir dung kit tich chiét gel ADN. ADN dugc
dinh lwong gan dung bang k¥ thuat dién di.

2. Xay dung va bién nap vecto biéu hién

(1) Su tuyén tinh héa vecto: vecto pCAMBIA1300Ascl duge phan cat hai 1an
bing enzym gi6i han endonucleaza Kpn I va Asc I (theo phwong phéap duge d& xuét
trong tai liéu Liu Xingiong, et. al, “Binary Vector Construction of Candidate Genes of

the Blast Resistance Gene Pi36”, Tap chi Khoa hoc ndng nghi¢p Hubei, tap 2, 2007)
trong d6: dém phan cit enzym (Cutsmart): 2pl, mdi loai enzym Kpn I va Asc I: 0,5pl,
gen Pi50-N4: 3ul, b sung nude duge cAt hai 1an dén thé tich 20pl; & & 37°C qua dém
dé phan huy enzym; dién di trén gel agaroza 0,8%, khoi phuc ADN, dinh luong gin
dting ADN bang k§ thuat dién di.

(2) Phan Ung In-fusion: gen Pi50-N4 thu dugc tir budc (1): 350 ng, vecto
pCambia 1300Ascl da tuyén tinh hoa: 200 ng, 5xIn-Fusion HD 2pl, bd sung nudc

chung cét hai 14n 1én dén thé tich 10ul. Thuc hién phan ang theo hudng dan str dung
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clia by tach dong In-Fusion HD dé thu dwoc ching Escherichia coli IM109 dugc bién

nap véi vecto téi td hgp pCambia-Pis0.

(3) phat trién va nuéi cdy ching E.coli IM109 duoc bién nap bang vecto tai td hgp
pCambia-Pi50, tach chiét plasmit pCambia-Pi50, giai trinh tw, va nhan biét gen di
truyén Pi50-N4 md rong vé phia ddu 5’ nhu dugc thé hién trong trinh ty SEQ ID
NO.4.

(4) theo phuong phap néu trong "Hiei, et al. 1994 Efficient transformation of rice
(Oryza sativa L.) mediated by Agrobacterium and sequence analysis of the boundaries
of the T-DNA. Plant J. 6:271-282", plamit pCambia-Pi50 dugc bién nap vao trong céc
té bao kha bién EHA105 cta vi khudn agrobacterium, sau d6 dwgc chuyén vao gibng
lta d& bi mac bénh, Nipponbare (c6 sén & thu vién tai nguyén chit mam qudc té thude
vién nghién ctu laa quéc té (http://www.irri.org)), duge sang loc bang hygromycin B,

dé thu duoc cac thé bién nap.

Xéc dinh céc thé bién nap thu duge: ADN cua cac thé bién nap (dai) duge tach
chiét bang kit tach chiét ADN thuc vat. Thir nghiém PCR duoc thuc hién trén cdc miu
ADN tach chiét dugc bang cach st dung mot cap modi gdbm mdi dic trung F3 & déu 3'
clia gen va mdi R3 & vi trf tao dong ctia vecto. Cac két qua cho thdy rang da thu duogc
28 thuc vat chuyén gen dwong tinh, va ngoai ra, 19 thuc vt 1a thuc vét chuyén gen am

tinh, va dién di dd dinh danh mot phan céc thé bién nap dugc thé hién trén Fig.3.
moi xudi F3: 5°-GGTATATGGATAGCAGAAGG-3’;
mdi nguoc R3: 5°- GCGATTAAGTTGGGTAACGC-3°.

Thtr nghiém cdy nguyén bao nhan tao duoc thuc hién trén cdy con chitra cac dong
chuyén gen Pi50 va gidng dbi chimg (theo phuong phap duge d& xudt trong Zhang Lei
et al., “Resistances of Four Sets of R ice Varieties to 19 Strains of Magnaporthe griseas
in Jiangsu Area”, Jiangsu Journal of Agricultural Science, issue 5, 2010) bang céch sir
dung ching TY 19 khong ddc hai véi Pi50 (Zhu Xiaoyuan, et al., “Race identification
and pathogenicity test of the blast fungus causing the resistance breakdown of hybrid
rice Tianyou 998", Guangdong Agricultural Science, 2008, 12: 84 -86). Céc két qua

dugc thé hién trong bang 1 va trén Fig.4.
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Bang 1: Cac két qua phan tich cia cac th nghiém bd tro di truyén

Gen thi S6 luong cay T va céac kiéu phan ting B& tro chire
nghiém voi bénh (R:S)* ning

San phdm | Gidngthu |Sécdy | Sb cay duong S6 cay 4m tinh véi | Ti 1¢ thanh
thiét ké thé thir tinh v6i chuyén chuyén gen cong (%) b
(ADN) nghiém | gen

Pi50-N4 Nipponbare | 47 28 (25:3) 19 (2:17) 89,29%

Kkiéu phan ung khang bénh hodc ki€u phan ung d& méc bénh ciia mdi loai cay Ty

sau khi duoc ghép chung Pi50-avirulent TY 19. R, khang bénh; S, d& mic bénh.

® T{ 1é thanh c6ng bd trg chirc ning (%): ti 1 phan trim cta sd cdy co6 kha ning

khang bénh R so vé1i s6 cay dwong tinh véi chuyén gen.

Tir két qua néu trong bang 1, ¢6 thé thdy rang c6 25 cdy trong s6 28 dwong tinh voi
chuyén gen biéu thi kha ning khang bénh. Cac la trong nhom d6i ching va mot phan
cac cay chuyén gen sau khi ghép duoc thé hién trén Fig.4. Trén Fig.4, tir trai sang phai,
14 thir nhét 1a gibng d& bi mic bénh Nipponbare (Nip), 14 thir 2 1a giéng lua EBZ ¢6 kha
ning khang lai bénh dao on, céc 14 tir the 3 dén thi 6 1a cdc c4 thé duong tinh voi
chuyén gen pCambia-Pi50, 14 thtr 7 1a gidng c6 kha ning khang IRBLzt-T (cac gibng
ctia thé cho Piz-t, dugc bdc 10 trong tai liéu "Zhou et al., 2006. 8 axit amin khac nhau
trong ba vung lap lai giau leucin gifta cac protein ¢6 kha nang khang Pi2 va Piz-t x4c
dinh kha nang khang ddc hi¢u voi vi khuén gdy bénh dao 6n. MPMI, 19: 1216-1228"),
14 thir 8 14 gibng c6 kha niang khang IRBLz5-CA (cac gidng cta thé cho Pi2, boc 19
trong tai liéu "WANG Wen-juan, etc., “Pathogenicity analysis of the rice blast fungus
isolated from the blast panicles of Yuejingsimiao 2” Guangdong Agricultural Science,
2012 (23): 59 -61"). Nhu dugc thé hién trén Fig.4, tht c4 céc giong Nipponbare, IRBLzt-
T va IRBLz5-CA déu xuét hién vét tan bénh, va thé hién kha ning nhay cam véi ching
TY 19; tuy nhién, cac ca thé duong tinh véi chuyén gen EBZ va pCambia-Pi50 khong
xuét hién vét tan bénh, va thé hién kha nang khang lai bénh.

M6t phan clia cac chung chuyén gen T, thu duge tiép tuc dugc chon loc, va thuc
hién phan tich déng phan ly trén kiéu hinh c¢6 kha nang khang bénh/kiéu gen c6 kha
nang khang bénh. Cac két qua chira rang kiéu hinh ¢6 kha néng khang bénh va kiéu gen
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¢6 kha niing khiang bénh dugc phan ly hoan toan dong thoi, tire 13, cac clu tric bién dbi
gen ¢6 thé duogc di truyén 6n dinh va biéu hién & thé hé con chéu chuyén gen, diéu nay
cho thdy gen Pi50 c6 thé duogc sit dung dé chuyén vao giéng lua d& mic bénh, va sau do
mét loat céc tién trinh nhan giéng nhu tu lai, sang loc, chon loc, v.v., s€ tao ra cac chiing

6 kha niing khang bénh va dugc (ng dung trong san xuit.

Céc vi du trén day 1a cac phuong 4n uu tién clia sang ché, nhung céc phuong 4n
nay khong nhim gi6i han sang ché, cac thay dbi, stra ddi, thay thé, két hop, va don
gian hoa bét ky déu la cac cach thuc thay thé tuong duong, khong vugt ra khéi tinh

than va nguyén ly ctia sang che, va déu thudc pham vi cia sang ché.
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YEU CAUBAO HOQ

1. Gen khang bénh dao 6n Pi50, khac biét & chd trinh tu nucleotit cia gen khang bénh
~ dao 6n Pi50 duoc thé hién dudi dang trinh tu SEQ ID NO.1.

2. Phuong phap tao dong gen khang bénh dao on PiS0 theo diém 1, khéac biét & chd
gen khang bénh dao 6n Pi50 c6 thé thu duoc bang phuong phap tdng hop héa hoc hoidc
thu dugc bing cach thiét k& cac cip mdi bang cach sir dung ADN thude hé gen cua
gidng 1ua EBZ lam khuén, sau d6 thuc hién khuéch dai gen bang phan tng chudi tring

hop (PCR - Polymerase Chain Reaction).

3. Trinh tu protein dugc ma héa bdi gen khang bénh dao 6n Pi50 theo diém 1, nhu

duogc thé hién trong trinh ty SEQ ID NO.2.
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Fig.3

Fig.4
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Fig.5
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DANH MUC TRINH TU

Agricultural science

<120>-

ty protein dugc m& hdéa bdi gen nay

<130> 1
<160> 10

<170>

<210> 1
<211> 3099
<212> ADN
<213> 1laa
<400> 1

atggcggaga
gcctcegetg
atcaaagatg
aaagatgaac
gattcccttg
aaactcagag
gaagtgagta
attgacatgg
gctgagcttg
gctaatgatg
gctctttcga
gcttggatta
caacttcttg
gtgcaagtac
gttgttctag
cctaagaaca
gagaagtgtg
ataacattgc
atgcaaaaga
acaataggag

cttccttcecag

ggttacaacc

cggtgctgag
ctgccgacga
agctaaaaac
tattaaaggt
atgaatttaa
aacgccaccyg
gcaggaacac
attcctatgce
ttgggttttce
gtccggcecaa
ggaagatctt
cagtgtcaca
gccccagtte
atcatctttc
atgatctatg
ataagaaggg
ccacagcctc
tactgagaaa
tggttgaacg
ctgtgcttgce
aactagaaat

acctaccatc

PatentIn version 3.2

catggcgagg
gaccagcctc
gatgcaagca
ttgggcagag
ggtccatatt
aattgctatc
acgctacagt
agaagécatt
tgactccaag
agtaatctgt
tgaaagcgaa
atcatttcac
tctggatcaa
tgagtacctg
gattttacat
cagtcgaata
actggtgtac
aacaaataaa
aattgtaaat
aactaaacag
aaacccaagc

ccatctgaaa

tcgetggtgg
ctgctgggcyg
ttcecttagag
caaatacgtg
gaaagccaaa
cgtatccaca
ttagtcaagc
cgtaatcagt
aaaaggttgce
gttgttggga
gaagacatta
aggattgagc
ctcttgcaag
atagaagagc
gattggaatt
gtaataacca
caccttgatt
aatcatgaag
aaatgtggtc
gtgtcagaat
ctggaagctt

ccatgetttt
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gcagcgccat
tcgagaaaga
ctgctgaact
acctgtcata
ccctattteg
accttaaatc
ctatttcctc
cagctcacaa
ttgaaatgat
tgggtggttt
ggaagaactt
tactcaaaga
aattgcaagg
tcaaggagaa
ggataaatga
ctcggaatgt
tcttgcagat
acatggaatc
gtctaccatt
gggagaaatt
tgaggagaat

tgtatctaag

Plant Protection Research Institute of Guangdong Academy of

cagcaaggcc
catctggtat
tatgaaaaag
tgacattgaa
tcagttggtg
aagagttgaa
tggcacagag
tgtggatgaa
cgataccaat
aggcaagaca
cccttgcaat
tatgatacgc
gaaggtggtg
gaggtécttt
aattgcattt
tgatcttgceg
gaacgatgcc
aaataaaaat
agcaatactt
ctatgaacaa
ggtgacccta

tatctttcct

Gen khang bénh dao 6n Pi50, phuong phdp tao dong gen nay va trinh

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

1020
1080
1140
1200
1260
1320



gaggattttg
agaccaaagg
aaccgaagta
attcatgata
ttaccaatgg
gggagtatgt
ggtgacagac
gtcttggatc
ttgttgtgcce
agatccattg
gcactaccaa
tttcattatg
ctgcctaaag
ttgcacatgg
ataggtaagt
agagcaatca
ggctcgacaa
caatatctct
tctatttcat
atgcctaact
ctaaaggaag
ctttatcata
cttagaacac
agctcacccc
ggtatcattc
gggcttggtc
gacagtgacc
caaacagcag
gatccccttce

aatgatagcg

<210> 2
<211>
<212> PRT
<213> 1luaa

<400> 2

1032

aaatcaaaag
ttgggatgac
tgattcaacg
tcatccgtga
gagatggctc
cctgcaaaac
ccaagagtct
ttgaagatgt
acttgaaata
gtaaactaca
gtgagatcag
acaactttag
tattcacacc
ccaccaaaag
tgcgagactt
aagagctggg
aggaaaaatg
atgtgaatgc
ctcctectece
ggattgagca
gtaaaaccat
attcttatct
tttgtattta
tgttggaaaa
accttccaaa
agctggaggg
gaaggtatca
atcctgttcc
ccgagcagga

aagagatagg
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gaatcgtcta
gactaaggat

atcaagagtg

tatcacagtt.

tgatttagtt
aggattggat
agcacatgca
gacattctta
cttgagtatt
gggcctacaa

taaactccaa

tctaaaccac

tttagttagt
ttgctggtct
gcaggttcta
gcagttaagc
taagatactt
tgcgttatta
cctactaagt
gctcactcac
gctgatactt
tggggagaag
cgaattggat
gatagaaata
gctcaaggag
agaagtgaac
cgacctgggg
tgatgccgaa
gggagagagc

cacagctcaa

gtaggtatat
gtcggagaaa
ggcatagcag
tcaatctcga
caggaaaaca
tggagcatta
gtttgtccag
atcactcaaa
ggatattcgt
actttgaaca
tgtctgcata
ccaatgaagt
cgcgatgatce
gaatcattcg
gagtatgtag
aagttgagga
tatgcagcca
tcagatattg
acactcaggt
ctgaagaagt
ggggcactgce
ctagtattca
cagctaagag
ggcaagtgca
attccaatta
gcacacccaa
gctgaagccy
ggatcagtca
tcgcagtcegce

gctggctga
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ggatagcaga
gttactttta
gaaaaattaa
gacaggaaaa
ctcgceccacat
ttcgatcatt
atcaattgag
aagatttcga
catccatata
tgccgagcecac
ctcttecgttg
gcataactaa
gtgcaaaaca
gtgtgaaggt
atatcaagcg
aattaggtgt
ttgagaagct
aaacacttga
tgaatggaag
tctacttacg
ccaacctcat
aaacgggagc
agatcagatt
ggttggaatc
catacggaag
atcgcccegt
aaggatcttc
ctgtagcagt

aggtgatcac

agggttggtt
tgagctaatc

gacttgtcga
ttttgtatta
agcattccat
agctattttt
gatgttacgg
ccgtattgcea
ttcacttcce
atacattgca
tataggacag
cacaafatgc
aattgctgaa
acccaaagga
gaccagtagt
gataacaaaa
ctcttececte
gtgcctagat
tcttgaagag
gaggagcaaa
gttcctttct
attccqaaat
tgaggacggce
tgggattatt
taaagtggct
gctgctaatg
tatagaagtg
ggaagcaacg

gttgacgacg

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
3099



Met

Ile

Gly

Gln

Leu

65

Asp

Arg

His

Tyr

Ser

145

Ala

Ile

Gly

Ser

Val

225

Gln

Gly

Glu

Ala
Ser
Val
Ala
50

Lys
Ser
Gln
Asn
Ser
130
Tyr
Glu
Asp
Met
Glu
210
Ser
Leu

Lys

Leu

Glu
Lys
Glu
35

Phe
Val
Leu
Leu
Leu
115
Leu
Ala
Leu
Thr
Gly
195
Glu
Gln
Leu

Val

Lys
275

Thr

Ala

20

Lys

Leu

Trp

Asp

Val

100

Lys

Val

Glu

Val

Asn

180

Gly

Asp

Ser

Gly

Val

260

Glu

Val

Ala

Asp

Arg

Ala

Glu

85

Lys

Ser

Lys

Asp

Gly

165

Ala

Leu

Ile

Phe

Pro

245

Val

Lys

Leu

Ser

Ile

Ala

Glu

70

Phe

Leu

Arg

Pro

Ile

150

Phe

Asn

Gly

Arg

His

230

Ser

Gln

Arg

Ser
Ala
Trp
Ala
55

Gln
Lys
Arg
Val
Ile
135
Arg
Ser
Asp
Lys
Lys
215
Arg
Ser

Val

Tyr
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Met

Ala

Tyr

40

Glu

Ile

Val

Glu

Glu

120

Ser

Asn

Asp

Gly

Thr

200

Asn

Ile

Leu

His

Phe

280

Ala

Ala

25

Ile

Leu

Arg

His

Arg

105

Glu

Ser

Gln

Ser

Pro

185

Ala

Phe

Glu

Asp

His

265

Val
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Arg

10

Asp

Lys

Met

Asp

Ile

90

His

Val

Gly

Ser

Lys

170

Ala

Leu

Pro

Leu

Gln

250

Leu

Val

Ser

Glu

Asp

Lys

Leu

Glu

Arg

Ser

Thr

Ala

155

Lys

Lys

Ser

Cys

Leu

235

Leu

Ser

Leu

Leu
Thr
Glu
Lys
60

Ser
Ser
Ile
Ser
Glu
140
His
Arg
Val
'Arg
Asn
220
Lys
Leu

Glu

Asp

Val

Ser

Leu

45

Lys

Tyr

Gln

Ala

Arg

125

Ile

Asn

Leu

Ile

Lys

205

Ala

Asp

Gln

Tyr

Asp
285

Gly

Leu

30

Lys

Asp

Asp

Thr

Ile

110

Asn

Asp

Val

Leu

Cys

190

Ile

Trp

Met

Glu

Leu

270

Leu

Ser

15

Leu

Thr

Glu

Ile

Leu

95

Arg

Thr

Met

Asp

Glu

175

Val

Phe

Ile

Ile

Leu

255

Ile

Trp

Ala
Leu
Met
Leu
Glu

80

Phe

‘Ile

Arg

Asp

Glu

160

Met

Val

Glu

Thr

Arg

240

Gln

Glu

Ile



Leu

Lys

305

Glu

Met

Glu

Val

Val

385

Leu

Met

Phe

Arg

Gly

465

Asn

Lys

Ser

Leu

Cys

545

Gly

His

290

Lys

Lys

Asn

Asp

Asn

370

Leu

Pro

Val

Leu

Leu

450

Met

Arg

Thr

Arg

Val

530

Lys

Asp

Asp

Gly

Cys

Asp

Met
355
Lys
Ala
Ser
Thr
Tyr
435
vVal
Thr
Ser
Cys
Gln
515
Gln

Thr

Arg

Trp

Ser

Ala

Ala

340

Glu

Cys

Thr

Glu

Leu

420

Leu

Gly

Thr

Met

Arg

500

Glu

Glu

Gly

Pro

Asn

Arg

Thr

325

Ile

Ser

Gly

Lys

Leu

405

Gly

Ser

Ile

Lys

Tle

485

Ile

Asn

Asn

Leu

Lys
565

Trp

Ile

310

Ala

Thr

Asn

Arg

Gln

390

Glu

Tyr

Ile

Trp

Asp

470

Gln

His

Phe

Thr

Asp

550

Ser

Ile

295

Val

Ser

Leu

Lys

Leu

375

Val

Ile

Asn

Phe

Ile

455

Val

Arg

Asp

Val

Arg

535

Trp

Leu

28375

Asn

Ile

Leu

Leu

Asn

360

Pro

Ser

Asn

His

Pro

440

Ala

Gly

Ser

Ile

Leu

520

His

Ser

Ala

Glu

Thr

Val

Leu

345

Met

Leu

Glu

Pro

Leu

425

Glu.

Glu

Glu

Arg

Ile

505

Leu

Ile

Ile

His

-21-

Ile

Thr

Tyr

330

Arg

Gln

Ala

Trp

Ser

410

Pro

Asp

Gly

Ser

Val

490

Arg

Pro

Ala

Ile

Ala

570

Ala

Arg

315

His

Lys

Lys

Ile

Glu

395

Leu

Ser

Phe

Leu

Tyr

475

Gly

Asp

Met

Phe

Arg

555

Val

Phe

300

Asn

Leu

Thr

Met

Leu

380

Lys

Glu

His

Glu

Val

460

Phe

Ile

Ile

Gly

His

540

Ser

Cys

Pro

Val

Asp

Asn

Val

365

Thr

Phe

Ala

Leu

Ile

445

Arg

Tyr

Ala

Thr

Asp

525

Gly

Leu

Pro

Lys

Asp

Phe

Lys

350

Glu

Ile

Tyr

Leu

Lys

430

Lys

Pro

Glu

Gly

Val

510

Gly

Ser

Ala

Asp

Asn

Leu

Leu

335

Asn

Arg

Gly

Glu

Arg

415

Pro

Arg

Lys

Leu

Lys

495

Ser

Ser

Met

Ile

Gln

575

Asn
Ala
320
Gln
His
Ile
Ala
Gln
400
Arg
Cys
Asn
Val
Ile
480
Ile
Ile
Asp
Ser
Phe

560

Leu



28375

Arg Met Leu Arg Val Leu Asp Leu Glu Asp Val Thr Phe Leu Ile Thr
580 585 590
Gln Lys Asp Phe Asp Arg Ile Ala Leu Leu Cys His Leu Lys Tyr Leu
595 600 605
Ser Ile Gly Tyr Ser Ser Ser Ile Tyr Ser Leu Pro Arg Ser Ile Gly
610 615 620
Lys Leu Gln Gly Leu Gln Thr Leu Asn Met Pro Ser Thr Tyr Ile Ala
625 630 ' 635 640
Ala Leu Pro Ser Glu Ile Ser Lys Leu Gln Cys Leu His Thr Leu Arg
645 650 655
Cys Ile Gly Gln Phe His Tyr Asp Asn Phe Ser Leu Asn His Pro Met
660 665 670
Lys Cys Ile Thr Asn Thr Ile Cys Leu Pro Lys Val Phe Thr Pro Leu
675 680 685
Val Ser Arg Asp Asp Arg Ala Lys Gln Ile Ala Glu Leu His Met Ala
690 695 700
Thr Lys Ser Cys Trp Ser Glu Ser Phe Gly Val Lys Val Pro Lys Gly
705 710 715 720
Ile Gly Lys Leu Arg Asp Leu‘Gln Val Leu Glu Tyr Val Asp Ile Lys
725 730 735
Arg Thr Ser Ser Arg Ala Ile Lys Glu Leu Gly Gln Leu Ser Lys Leu
740 745 750
Arg Lys Leu Gly Val Ile Thr Lys Gly Ser Thr Lys Glu Lys Cys Lys
755 760 765
Ile Leu Tyr Ala Ala Ile Glu Lys Leu Ser Ser Leu Gln Tyr Leu Tyr
770 775 780
Val Asn Ala Ala Leu Leu Ser Asp Ile Glu Thr Leu Glu Cys Leu Asp
785 790 795 800
Ser Ile Ser Ser Pro Pro Pro Leu Leu Ser Thr Leu Arg Leu Asn Gly
805 810 815
Ser Leu Glu Glu Met Pro Asn Trp Ile Glu Gln Leu Thr His Leu Lys
820 825 830
Lys Phe Tyr Leu Arg Arg Ser Lys Leu Lys Glu Gly Lys Thr Met Leu
835 840 845
Ile Leu Gly Ala Leu Pro Asn Leu Met Phe Leu Ser Leu Tyr His Asn

850 855 860

-22-
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Val Phe
Glu Leu
Leu Leu
905
Ile Gly
920
Gly Ser
His Pro

Asp Leu

Asp Pro
985

Lys

Asp

890

Glu

Ile

Lys

Asn

Gly

970

Val

Thr
875
Gln

Lys

Ile

val

Arg

955

Ala

Pro

Gly

Leu

Ile

His

Ala

940

Pro

Glu

Asp

Ala Phe Pro Asn

880

Arg Glu Ile Arg

895

Glu Ile Gly Lys

910

Leu Pro Lys Leu

925

Gly Leu Gly Gln

Val Leu Leu Met

960

Ala Glu Gly Ser

975

Ala Glu Gly Ser

990

Thr Asp Pro Leu Pro Glu

1000

Ile Thr Leu Thr Thr

Ala Gly

Ser Tyr Leu Gly Glu Lys Leu
865 870
Leu Arg Thr Leu Cys Ile Tyr
885
Phe Glu Asp Gly Ser Ser Pro
’900
Cys Arg Leu Glu Ser Gly Ile
915
Lys Glu Ile Pro Ile Thr Tyr
930 935
" Leu Glu Gly Glu Val Asn Ala
945 950
Asp Ser Asp Arg Arg Tyr His
965
Ser Ile Glu Val Gln Thr Ala
980
Val Thr Val Ala Val Glu Ala
995
Glu Ser éer Gln Ser Gln Val
1010 1015
Glu Glu TIle Gly Thr Ala Gln
1025 1030
<210> 3
<211> 7063
<212> ADN
<213> 1lua
<220>
<221> exon thu nhit
<222> (1)..(1lle)
<220>
<221> exon tht hai
<222> (3953)..(6904)
<220>
<221> exon thu ba
<222> (7033)..(7063)

-23-

1005

1020

Gln Glu Gly

Asn Asp Ser



<400> 3

atggcggagé
gcctcececgetg
gtactgcgtg
tgatttccat
tagtcactaa
ttttttttgg
actaatatcg
gtgacaaatc
gtttccecttg
gcgctattat
ccttcgcececea
tggtgcacta
caatagccgg
ttacttttcc
gctatattaa
gcttgtttgg
tcattgaaaa
actttagcat
atatatggct
gttcacattt
ttactcecggtt
ccggcagtcec
cggtgacgcet
tatdgcctgg
cctgecectgcece
tggttcaaga
gcgctgettt
cgaattttct
tcecgeecage
cgtcgteegt
gtcaggcgcg
gacggétgtg
agtgcacgcg
acggcatgat

gcgtatattc

cggtgctgag
ctgccgacga
actctcgtta
cgtagcatat
atctggcaaa
gttatatgtt
acatacgtaa
ctagcacctc
aatacatcat
tgcctagtcect
gtgatgtcca
gtgggcctga
atgcccggat
tgtttttcct
tattaaaact
ttcaagttca
aaaaaggcaa
tccactaagce
aatattttgg
ttagctctat
ccgtttttag
tacccccagg
gtggtggcat
agctgcaacc
ccattacttg
ttgtcgectgt
taagatatgc
tcgttecegtyg
actgtcgtceg
ccgtcecgecge
ccgtegteceg
gacggatgat
agcacggtag
tgacgtgggg

cgaaaatagc

28375

catggcgagg
gaccagcctce
atttattctg
cgattttgtt
tcgatcaget
aagcaacaaa
agcggaggac
cacctccttg
ctacaaggtg
gcccgaagat
agagcccgtg
tgggccagtt
tggtgcttgt
gattatagca
tggtatggtt
ttcctagecet
aaattggcta
caaataattc
cattaattac
agtatcaaaa
cactaccgtc
agacattgag
cgttcctget
accactaccg
cagctccggce
ccggccageg
tacccgattce
ccactccgtce
tcagtccgece
catcgcegtce
tccgectgtea
tgcgcecggceaa
ccgatggact
aacggaatgt

acgaattggg

tegetggtgg
ctgctgggceg
tagatgctca
ggccaccaat
gctgagtgca
gccececttggt
ccectegttece
gatggcctgt
ctattaatgt
agtttagaca
gatgtttaat
gtaggtccag
tctttttteg
tcctaggeta
tgtttcattc
taccaacttt
ggcctacagt
ggcaatgcca
tcttattttt
gttatctatt
tcttttetet
cagcagcccg
gcgggcagaa
ggcccatcga
tgggtcagaa
cttgaatttt
gtgctaattt
tctcggagte
acccgtgect
gtccactgte
ccatcatcgt
gcgcaagcegg
gacgttggeg
cacggawcgg

tggcatatcc

-24-

gcagcgccat
tcgagaaaga
ggaatcagca
tctaatcgge
caaacatgca
aagatatgca
atgcgtgggt
ggtgacgctt
ctagtcacat
acactcttgg
tgtttagaca
tggtaaccaa
gtgtcgacgce
tactcttcta
aagacccttg
ttggcaatag
ttatttccta
ttttettate
tttggcaaaa
cactttaata
tgatttgeceg
tgatccccecct
taagtctggce
tcgtctagag
cctecteccatg
cagaatatgc
tagaatacgc
agtcgtgceceg
gactgccegt
gcgcccgceac
cgtccactge
cggtggacgg
gcattgggag
agaaaattcg

taaaaacagt

cagcaaggcc
catctggtac
actattgtgt
cggaacaagc
tgttattctt
tggcaaatga
gactcgagcg
tcggeececga
catttacgag
atggcggtgt
tggtgttggg
tcatgcttag
atggtagtat
atttattcat
gtggtcaaag
caagaaatgg
gcaaagttat
tacatgccaa
ttgatcaaaa
gaacgaaagt
tcaattttga
ctctcgcecge
gtcatcgccce
cgttatccac
cctgacaaat
catcgaatac
catcggaaca
tcgtcatceg
tcagctgcge
ctgcacccgt
ggcgagcegea
acgacggggce
atggacgacyg
cactcéggtg

gcctattecgg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



tggcatattc
ttgggttaat
ccatgagtac
cttgggttct
gacggcgaga
aggggtagaa
ctgggataaé
gtgaaccagt
gagcttggta
ttccattgaa
tgtacaattt
tgagatacca
gaattgctct
tttagtaatt
gcttggagat
cttagagctg
atacgtgacc
agtcaaaccc
tggatgttta
tggtaccaac
tggtggtctyg
tctcataggg
tcgtttctta
aatcttagcect
attggctagg
aatatttcgg
aaccattttt
gtgtcatgaa
aagatttctt
aataaaatca
gatgggttat
aagatgagct
atgaactatt
cccttgatga
tcagagaacg

tgagtagcag

taaaaattct
attcctggag
atgcacctct
attttgttgg
gagacgttgt
ttgcaattca
gagacgacag
aactttegtt
caaaccaaac
ctcaaccagg
tttctattgt
aattttacac
téatttaatt
attacttttg
gaataattac
cagaagttat
tgtcatatga
tatttcgtca
gttgtttgca
cagtcatgct
tgcagcgcta
ctacactcta
tagaaaaaaa
tctttttttt
cctacgtttt
caatgccatt
ttgtttgett
tcacgtctac
gatttcactc
taatattgtt
acttgagata
aaaaacgatg
aaaggtttgg
atttaaggtc
ccaccgaatt

gaacacacgc
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cggtcagcat
atgtgttcgg
acacgtacgt
ttccgatctg
tcgggectget
agtgcatggt
tgccaaaatt
gctatagaat
agacgtaaaa
atacgtacac
aaatttggta
taaaattttg
taaaaaaaaa
taatatatga
aaggtatatc
gaaaaagaaa
cattgaagat
gttggtgaaa
catggtgctg
tagaaatagce
tcgacatgtg
gttattttgce
cctagttgat
ttgcaatggc
gtttcttacc
ttcttgtceta
ggttgagctt
taaattcctt
ggtaccattt
attatggaaa
tcctaaattg
caagcattcc
gcagagcaaa
catattgaaa
gctatccgta

tacagtttag

aatccccatc
ttgtttaggt
tcttaatgag
atttgatctg
cgatttggtt
cagtcaattt
ggtaacggga
aaaaacgtaa
taaacactat
ttcctettag
cctecgttgta
gtacctcatg
cataatattt
gttacggtta
aaagatgagt
gacgaactat
tceettgatg
cttagatagc
gatggtgcgce
cggatcagtg
gtggtgtgct
tgctatatta
caagggctag
aagaattgtt
aaagttgtac
cagaccaaat
ggtacaaacc
tgaactgaac
actagtacaa
atttagtcat
ctttaagatg
ttagagctgce
tacgtgacct
gccaaaccct
tccacaacct

tcaagcctat
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aatccccaat
tgaagttctc
tttgtttgtt
gagcggggtce
caactgttta
gggtcaaaat
aaactttgag
acttttgatg
cctgaatcaa
aagatgtctt
cctaggtaca
gtacctccte
ttaaagcata
tactcgagat
tgaaaataat
taaaggtttg
aatttaaggt
gtcaccggat
tcatggtctt
cacggtgcta
ttttttttte
atatgaaaac
ttttcttcaa
cattaaaaaa
tttaacaata
atatggctaa
aaacagaccc
tagaatatag
acttagattt
agtacttttg
aataattgct
tgaacttatg
gtcatatgac
atttcgtcag
taaatcaaga

ttcctetgge

ccctcaacag
cacttcacct
ctatcctccg
gatcttccac
ggtcgaaggg
taacatcaaa
ttctattaaa
ctccttggtt
gtctactaag
gttttcactt
agaggtacca
aacgaccgta
ttatggaaat
atcctaaatt
gcaggcattc
ggtagagcaa
ccatgttgaa
cgctagcccg
gttgtaggtce
ggactttact
cggattacaa
ttggtatggt
gtgcattcct
attgataaaa
aactaaggca
attttggcat
aaaataaaca
ttgctcttaa
aatttttaaa
taatatatga
aggtatatca
aaaaagaaag
attgaagatt
ttggtgaaac
gttgaagaag

acagagattg

2160
2220
2280
2340
2400
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



acatggattc
agcttgttgg
atgatggtcc
tttcgaggaa
ggattacagt
ttcttggececce
aagtacatca
ttctagatga
agaacaataa
agtgtgccac
cattgctact
aaaagatggﬁ
taggagctgt
cttcagaact
acaaccacct
attttgaaat
caaaggttgg
gaagtatgat
atgatatcat
caatgggaga
gtatgtcctg
acagacccaa
tggatcttga
tgtgccactt
ccattggtaa
taccaagtga
attatgacaa
ctaaagtatt
acatggccac
gtaagttgcg
caatcaaaga
cgacaaagga
atctctatgt
tttcatctcc
ctaactggat

aggaaggtaa

ctatgcagaa
gttttctgac
ggccaaagta
gatctttgaa
gtcacaatca
cagttctctg
tctttctgag
tctatggatt
gaagggcagt
agcctcactg
gagaaaaaca
tgaacgaatt
gcttgcaact
agaaataaac
accatcccat
caaaaggaat
gatgacgact
tcaacgatca
ccgtgatatce
tggctctgat
caaaacagga
gagtctagca
agatgtgaca
gaaatacttg
actacagggc
gatcagtaaa
ctttagtcta
cacaccttta
caaaagttgc
agacttgcag
gctggggcag
aaaatgtaag
gaatgctgcg
tcctecececta
tgagcagctc

aaccatgctg

28375

gacattcgta
tccaagaaaa
atctgtgttg
agcgaagaag
tttcacagyga
gatcaactct
tacctgatag
ttacatgatt
cgaatagtaa
gtgtaccacc
aataaaaatc
gtaaataaat
aaacaggtgt
ccaagcctgg
ctgaaaccat
cgtctagtag
aaggatgtcg
agagtgggca
acagtttcaa
ttagttcagg
ttggattgga
catgcagttt
ttcttaatca
agtattggat
ctacaaactt
ctccaatgtc
aaccacccaa
gttagtcgcg
tggtctgaat
gttctagagt
ttaagcaagt
atactttatg
ttattatcag
ctaagtacac
actcacctga

atacttgggyg

atcagtcagce
ggttgcttga
ttgggatggg
acattaggaa
ttgagctact
tgcaagaatt
aagagctcaa
ggaattggat
taaccactcg
ttgatttctt
atgaagacat
gtggtcgtcet
cagaatggga
aagctttgag
gctttttgta
gtatatggat
gagaaagtta
tagcaggaaa
tctcgagaca
aaaacactcg
gcattattcg
gtccagatca
ctcaaaaaga
attcgtcatc
tgaacatgcc
tgcatactct
tgaagtgcat
atgatcgtgc
cattcggtgt
atgtagatat
tgaggaaatt
cagccattga
atattgaaac
tcaggttgaa
agaagttcta

cactgcccaa
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tcacaatgtg
aatgatcgat
tggtttaggce
gaacttccct
caaagatatg
gcaagggaag
ggagaagagg
aaatgaaatt
gaatgttgat
gcagatgaac
ggaatcaaat
accattagca
gaaattctat
gagaatggtg
tctaagtatc
agcagaaggg
cttttatgag
aattaagact
ggaaaatttt
ccacatagca
atcattagct
attgaggatg
tttcgaccgt
catatattca
gagcacatac
tcgttgtata
aactaacaca
aaaacaaatt
gaaggtaccc
caagcggacc
aggtgtgata
gaagctctct
acttgagtgc
tggaagtctt
cttacggagg

cctcatgttc

gatgaagctg
accaatgcta
aagacagctc
tgcaatgctt
atacgccaac
gtggtggtgce
tactttgttg
gcatttccta
cttgcggaga
gatgccataa
aaaaatatgc
atacttacaa
gaacaacttc
accctaggtt
tttcctgagg
ttggttagac
ctaatcaacc
tgtcgaattc
gtattattac
ttccatggga
atttttggtg
ttacgggtct
attgcéttgt
cttcccagat
attgcagcac
ggacagtttc
atatgcctge
gctgaattgc
aaaggaatag
agtagtagag
acaaaaggct
tccctecaat
ctagattcta
gaagagatgc
agcaaactaa

ctttctecttt

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420



atcataattc
gaacactttg
cacccctgtt
tcattcacct
ttggtcagcect
gtgaccgaag
cagcagatcc
cccttecega
ataggtcagt
cagtattagc

ttaacctgac

<210> 4
<211>
<212> ADN
<213> 1lua
<220>
<221>
<222>
<220>
<221>
<222>
<220>
<221>
<222>
<400> 4

cttgacatcc
aaaagctacc
ctatgcagtc
ggagacggtg
cgctgctgcece
gcgtgactct
tccatcgtag
actaaatctg

tttgggttat

- tatcgacata

7238

ttatcttggg
tatttacgaa
ggaaaagata
tccaaagcetce
ggagggagaa
gtatcacgac
tgttcctgat
gcaggaggga
cactccctag
catcaggtga

agcgaagaga

exon th@ nhét

(176)..(291)

exon tht hai

(4128)..(7079)

exon tht ba

(7208)..(7238)

aaaccgcacc
aatactgctc
gtgagattgg
ctgagcatgg
gacgagacca
cgttaattta
catatcgatt
gcaaatcgat
atgttaagca

cgtaaagcgg

28375

gagaagctag
ttggatcagc
gaaataggca
aaggagattc
gtgaacgcac
ctgggggctyg
gccgaaggat
gagagctcgce
atggcagctt
gggcgatgat

taggcacagc

taactctatg
cgagagccag
ttgctctaag
cgaggtcgcet
gcctectget
ttctgtagat
ttgttggcca
cagctgctga
acaaagcccc

aggacccctc

tattcaaaac
taagagagat
agtgcaggtt
caattacata
acccaaatcg
aagccgaagg
cagtcactgt
agtcgcaggt
aattaacttg
ttcaactcac

tcaagctggce

ataagcatcc
aaaaaagcgc
cttgaaggga
ggtgggcage
gggcgtcgag
gctcaggaat
ccaattctaa
gtgcacaaac
ttggtaagat

gttccatgcg

-27-

gggagcattc
cagatttgag
ggaatctggg
cggaagtaaa
cceegtgetyg
atcttctata
agcagtggaa
gatcacgttg
tttctaattc
ttttcatctc

tga

tctctcagat
tggtcgcecta
gagtcgaacg
gccatcagca
aaagacatct
cagcaactat
tcggccggaa
atgcatgtta
atgcatggca

tgggtgactc

ccaaatctta
gacggcagct
attattggta
gtggctggge
ctaatggaca
gaagtgcaaa
gcaacggatc
acgacgaatg
tcttettgtt

tctecgtttte

tgttcagtgce
gtgctatctt
agtccatggce
aggccgcectce
ggtacgtact
tgtgttgatt
caagctagtc
ttettttttt

aatgaactaa

gagcggtgac

6480
6540
6600
6660
6720
6780
6840
63900
6960
7020
7063

60
120
180
240
300
360
420
480
540
600



aaatcctagc
ccttgaatac
attattgcct
gcccagtgat
cactagtggg
gccggatgcecce
tttcectgttt
attaatatta
tttggttcaa
gaaaaaaaaé
agcattccéc
tggctaatat
catttttagce
cggttcegtt
agtcctaccc
acgctgtggt
cctggagctg
ctgccccecatt
caagattgtc
gcttttaaga
tttcttegtt
ccagcactgt
tcegteegte
gcgcgccegte
ctgtggacgg
acgcgagcac
atgattgacg
tattccgaaa
tattctaaaa
ttaatattcc
agtacatgca
gttctatttt
cgagagagac
tagaattgca
ataaagagac

ccagtaactt

acctccacct
atcatctaca
agtctgcceccg
gtccaagagc
cctgatgggc
cggattggtg
ttcctgatta
aaacttggta
gttcattcct
ggcaaaaatt
taagccaaat
tttggcatta
tctatagtat
tttagcacta
ccaggagaca
ggcatcgttc
caaccaccac
acttgcagct
gctgtccgge
tatgctaccc
ccgtgccact
cgtcgtcagt
gccgeccatecg
gtcecgtecege
atgattgcgce
ggtagccgat
tggggaacgg
atagcacgaa
attctcggtce
tggagatgtyg
cctctacacg
gttggttccg
gttgttcggg
attcaagtgce
gacagtgcca

tcgttgcectat
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ccttggatgg
aggtgctatt
aagatagttt
ccgtggatgt
cagttgtagg
cttgttcttt
tagcatccta
tggtttgttt
agccttacca
ggctaggect
aattcggcaa
attactctta
caaaagttat
ccgtetettt
ttgagcagca
ctgctgecggg
taccgggcecce
ccggcetgggt
cagcgcttga
gattcgtgct
ccgtcteteg
cecgecacccg
ccgtegtceca
tgtcaccatc
ggcaagcgca
ggactgacgt
aatgtcacygg
ttgggtggca
agcataatcc
ttcggttgtt
tacgttctta
atctgatttg
ctgctcgatt
atggtcagtc
aaattggtaa

agaataaaaa

cctgtggtga
aatgtctagt
agacaacact
ttaattgttt
tccagtggta
tttcggtgtce
ggctatactc
cattcaagac
actttttggc
acagtttétt
tgccattttce
ttttttttgg
ctattcactt
tctecttgatt
gcccgtgate
cagaataagt
atcgatcgtc
cagaacctct
attttcagaa
aattttagaa
gagtcagtcg
tgcctgactyg
ctgtcgecgece
atcgtcgtcc
agcggceggtyg
tggcggceatt
awcggagaaa
tatcctaaaa
ccatcaatcc
taggttgaag
atgagtttgt
atctggagcg
tggttcaact
aatttgggtc
cgggaaaact

cgtaaacttt
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cgctttcgge
cacatcattt
cttggatgge
agacatggtg
accaatcatg
gacgcatggt
ttctaattta
ccttggtggt
aatagcaaga
tcctagcaaa
ttatctacat
caaaattgat
taatagaacg
tgccgtcaat
ccectetete
ctggcgtcat
tagagcgtta
ccatgcctga
tatgccatcg
tacgccatcg
tgccgtcegtce
cccgttcecage
cgcacctgceca
actgcggcga
gacggacgac
gggagatgga
attcgcactc
acagtgccta
ccaatcccte
ttcteccactt
ttgttctate
gggtcgatct
gtttaggtcg
aaaattaaca
ttgagttcta

tgatgctcct

cccgagttte
acgaggcgcet
ggtgtcctte
ttgggtggtg
cttagcaata
agtatttact
ttcatgctat
caaaggcttg
aatggtcatt
gttatacttt
gccaaatata
caaaagttca
aaagtttact
tttgaccggce
gccgcecggtyg
cgccctatceg
tccacccectge
caaattggtt
aatacgcgct
gaacacgaat
atccgtcege
tgcgecegteg
cccgtgtcag
gcgcagacgg
ggggcagtgce
cgacgacggc
cggtggcgta
ttcggtggcea
aacagttggg
cacctccatg
ctccgecttgg
tccacgacgg
aagggagggg
tcaaactggg
ttaaagtgaa

tggttgagcect

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
2460
2520
2580
2640
2700
2760



tggtacaaac
ttgaactcaa
aattttttct
taccaaattt
gctcttaatt
taattattac
gagatgaata
agctgcagaa
tgacctgtca
aaccctattt
gtttagttgt
ccaaccagtc
gtctgtgcag
tagggctaca
tcttatagaa
tagcttettt
ctaggcctac
ttcggcaatg
tttttttgtt
atgaatcacg
ttcttgattt
aatcataata
gttatacttg
gagctaaaaa
ctattaaagg
gatgaattta
gaacgccacc
agcaggaaca
gattcctatg
gttgggtttt
ggtccggcca
aggaagatct
acagtgtcac
ggccccagtt
catcatcttt

gatgatctat

caaacagacg
ccaggatacg
attgtaaatt
tacactaaaa
taatttaaaa
ttttgtaata
attacaaggt
gttatgaaaa
tatgacattg
cgtcagttgg
ttgcacatgg
atgcttagaa
cgctatcgac
ctctagttat
aaaaacctag
tttttttgca
gttttgtttc
ccattttctt
tgcttggttyg
tctactaaat
cactcggtac
ttgttattat
agatatccta
cgatgcaagc
tttgggcaga
aggtccatat
gaattgctat
cacgctacag
cagaagacat
ctgactccaa
aagtaatctg
ttgaaagcga
aatcatttca
ctctggatca
ctgagtacct

ggattttaca
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taaaataaac
tacacttecct
tggtacctcg
ttttggtacc
aaaaacataa
tatgagttac
atatcaaaga
agaaagacga
aagattccct
tgaaacttag
tgctggatgg
atagccggat
atgtggtggt
tttgctgcta
ttgatcaagg
atggcaagaa
ttaccaaagt
gtctacagac
agcttggtac
tcctttgaac
catttactag
ggaaaattta
aattgcttta
attccttaga
gcaaatacgt
tgaaagccaa
ccgtatccac
tttagtcaag
tcgtaatcag
gaaaaggttg
tgttgttggg
agaagacatt
caggattgag
actcttgcaa
gatagaagag

tgattggaat

actatcctga
cttagaagat
ttgtacctag
tcatggtacc
tatttttaaa
ggttatactc
tgagttgaaa
actattaaag
tgatgaattt
atagcgtcac
tgcgctcecatyg
cagtgcacgg
gtgectttttt
tattaatatg
gctagttttc
ttgttcatta
tgtactttaa
caaatatatg
aaaccaaaca
tgaactagaa
tacaaactta
gtcatagtac
agatgaataa
gctgctgaac
gacctgtcat
accctatttce
aaccttaaat
cctatttect
tcagctcaca
cttgaaatga
atgggtggtt
aggaagaact
ctactcaaag
gaattgcaag
ctcaaggaga

tggataaatg
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atcaagtcta
gtcttgtttt
gtacaagagg
tcctcaacga
gcatattatg
gagatatcct
ataatgcagg
gtttgggtag
aaggtccatg
cggatcgcta
gtcttgttgt
tgctaggact
ttttcecggat
aaaacttggt
ttcaagtgca
aaaaaattga
caataaacta
gctaaatttt
gacccaaaat
tatagttgcet
gatttaattt
ttttgtaata
ttgctaggta
ttatgaaaaa
atgacattga
gtcagttggt
caagagttga
ctggcacaga
atgtggatga
tcgataccaa
taggcaagac
tccecttgecaa
atatgatacg
ggaaggtggt
agaggtactt

aaattgcatt

ctaagttcca
cactttgtac
taccatgaga
ccgtagaatt
gaaattttag
aaattgcttg
cattccttag
agcaaatacg
ttgaaagtca
gcccgtggat
aggtctggta
ttacttggtg
tacaatctca
atggttcgtt
ttcctaatcet
taaaaattgg
aggcaaatat
ggcataacca
aaacagtgtc
cttaaaagat
ttaaaaataa
tatgagatgg
tatcaaagat
gaaagatgaa
agattccctt
gaaactcaga
agaagtgagt
gattgacatg
agctgagcett
tgctaatgat
agctctttceg
tgcttggatt
ccaacttctt
ggtgcaagta
tgttgttcta

tcctaagaac

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
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920



aataagaagg
gccacagcct
ctactgagaa
atggttgaac
gctgtgcttg
gaactagaaa
cacctaccat
gaaatcaaaa
gttgggatga
atgattcaac
atcatccgtg
ggagatggct
tcctgcaaaa
cccaagagtc
cttgaagatg
cacttgaaat
ggtaaactac
agtgagatca
gacaacttta
gtattcacaé
gccacéaaaa
ttgcgagact
aaagagctgg
aaggaaaaat
tatgtgaatg
tctcctecte
tggattgagce
ggtaaaacca
aattcttatc
ctttgtattt
ctgttggaaa
caccttccaa
cagctggagg
cgaaggtatc
gatcctgttc

cccgagcagg

gcagtcgaat
cactggtgta
aaacaaataa
gaattgtaaa
caactaaaca
taaacccaag
cccatctgaa
ggaatcgtct
cgactaagga
gatcaagagt
atatcacagt
ctgatttagt
caggattgga
tagcacatgc
tgacattctt
acttgagtat
agggcctaca
gtaaéctcca
gtctaaacca
ctttagttag
gttgctggtc
tgcaggttct
ggcagttaag
gtaagatact
ctgcgttatt
ccctactaag
agctcactca
tgctgatact
ttggggagaa
acgaattgga
agatagaaat
agctcaagga
gagaagtgaa
acgacctggg
ctgatgccga

agggagagag
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agtaataacc
ccaccttgat
aaatcatgaa
taaatgtggt
ggtgtcagaa
cctggaagcet
accatgcttt
agtaggtata
tgtcggagaa
gggcatagca
ttcaatctceg
tcaggaaaac
ttggagcatt
agtttgtcca
aatcactcaa
tggatattcg
aactttgaac
atgtctgcat
cccaatgaag
tcgcgatgat
tgaatcattc
agagtatgta
caagttgagg
ttatgcagcc
atcagatatt
tacactcagg
cctgaagaag
tggggcactyg
gctagtattc
tcagctaaga
aggcaagtgc
gattccaatt
cgcacaccca
ggctgaagcc
aggatcagtc

ctcgcagtceg

actcggaatg
ttcttgcaga
gacatggaat
cgtctaccat
tgggagaaat
ttgaggagaa
ttgtatctaa
tggatagcag
agttactttt
ggaaaaatta
agacaggaaa
actcgccaca
attcgatcat
gatcaattga
aaagatttcg
tcatccatat
atgccgagca
actcttegtt
tgcataacta
cgtgcaaaac
ggtgtgaagg
gatatcaagc
aaattaggtg
attgagaagc
gaaacacttg
ttgaatggaa
ttctacttac
cccaacctca
aaaacgggag
gagatcagat
aggttggaat
acatacggaa
aatcgcceeg
gaaggatctt
actgtagcag

caggtgatca
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ttgatcttgce
tgaacgatgc
caaataaaaa
tagcaatact
tctatgaaca
tggtgaccct
gtatctttcce
aagggttggt
atgagctaaﬁ
agacttgtcg
attttgtatt
tagcattcca
tagcfatttt
ggatgttacg
accgtattgce
attcacttcc
catacattgce
gtataggaca
acacaatatg
aaattgctga
tacccaaagg
ggaccagtag
tgataacaaa
tctetteccet
agtgcctaga
gtcttgaaga
ggaggagcaa
tgttcecttte
cattcccaaa
ttgaggacgg
ctgggattat
gtaaagtggc
tgctgctaat
ctatagaagt
tggaagcaac

cgttgacgac

ggagaagtgt
cataacattg
tatgcaaaag
tacaatagga
acttccttceca
aggttacaac
tgaggatttt
tagaccaaag
caaccgaagt
aattcatgat
attaccaatg
tgggagtatg
tggtgacaga
ggtcttggat
attgttgtgc
cagatccatt
agcactacca
gtttcattat
cctgcctaaa
attgcacatg
aataggtaag
tagagcaatc
aggctcgaca
ccaatatctc
ttctatttca
gatgcctaac
actaaaggaa
tctttatcat
tcttagaaca
cagctcaccc
tggtatcatt
tgggcttggt
ggacagtgac
gcaaacagca
ggatccccectt

gaatgatagg

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
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tcagtcactc cctagatggc agcttaatta acttgtttct aattctctte ttgttcagta 7140

ttagccatca ggtgagggcg atgatttcaa ctcacttttce atctctctcg ttttcttaac 7200

ctgacagcga agagataggc acagctcaag ctggctga . 7238
<210> 5

<211> 21

<212> ADN

<213> trinh tyu nhén tao
<220>

<223> Méi xudi Fl

<400> 5

atggcggaga cggtgctgag c ’ 21
<210> o6

<211> 20

<212> ADN

<213> trinh tu nhén tao
<220>

<223> Mdéi nguoc R1

<400> o6

tcagccagect tgagctgtge 20
<210> 7

<211> 40

<212> ADN

<213> trinh ty nhén tao
<220>

<223> Mbéi xudi F2

<400> 7

acgaattcga gctcggtace cttgacatcc aaaccgcacc 40
<210> 8

<211> 41

<212> ADN
<213> trinh tu nhén tao

<220>
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<223> Md&i nguoc 2
<400> 8

agtgccaagc ttcggcgege ctcagceccage ttgagctgtg c

<210> 9
<211> 20
<212> ADN

<213> trinh ty nhén tao
<220>

<223> Mdi xudi F3

<400> 9

ggtatatgga tagcagaagg

<210> 10
<211> 20
<212> ADN

<213> trinh ty nhan tao
<220> '

<223> Méi ngugc R3
<400> 10

gcgattaagt tgggtaacgc

-32-





