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Linh vue ki thuat dwoc dé cap

Nhin chung, sang ché nay dé cap dén cac linh vuc vé ndong nghiép, cong nghé sinh
hoc thuc vat, va sinh hoc phén tir. Cu thé hon 13, sang ché dé cap dén céc ché phém va cac
phuong phap dung @& san xuét cac thuc vat chuyén gen biéu hién kha nang khang hozc kha

ning chdng chiu chét diét co.
Tinh trang ky thuit cta siang ché

Qua trinh san xuét c4c thuc vat chuyén gen méi dem lai tiém ning vé thuc vat cay
tréng duoc cai thién mot cach dang ké biéu hién cac tinh trang c6 loi, nhu kha nang chéng
chiu chét diét co dugc cai thién dé cho phép c6 dugce cac chién lugc kiém soét cd dai dugc
tang cuong. Tuy nhién, trong khi cac protein hiru ich cho viéc tao ra cac tinh trang c6 1oi ¢
cac cay trdng thi da biét, thi qué trinh dinh vi trong té bao hitu hidu (duge goi la hudng
dich) va qué trinh ché bién céac protein tai td hop ndy trong céc té bao thuc vat chuyén gen
vin con 1a diéu tré ngai dang ké. Do d6, ¢6 nhu cau v& cac peptit van chuyén md&i c6 kha

nzng dinh vi mot cach hitu hidu cic protein tai td hop trong pham vi cac té bao thuc vat.
Ban chit ky thuit cda sang ché

Mot khia canh cua sang ché dé cap dén phan tt ADN tai td hop bao gbm trinh tu
ADN ma héa peptit van chuyén luc lap (chloroplast transit peptide-CTP) duoc lién két theo
kiéu c6 thé hoat dong duge vao trinh ty ADN maé hoa dicamba monooxygenaza (DMO)
hodc protoporphyrinogen oxidaza (PPO), trong d6 CTP nay bao gdm trinh ty dugc chon
lya tr nhdom gbm cac SEQ ID NO:1-3. Theo céc phuong an nhét dinh, trinh ty ADN ma
hoa CTP bao gém trinh tu dugc chon lya tir nhom gbm cac SEQ ID NO:7-14. Theo cac
phuong an khac nita, DMO hogc PPO bao gbm polypeptit dugc chon lya tir nhom gdm céc
SEQ ID NO:18-27 va 40-59. Theo mét phuong an, trinh ty ADN ma hoa DMO hodc PPO
bao gdm trinh tir dugc chon lya tir nhém gdm cde SEQ ID NO:28-37 va 61-102. Theo cac
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phuong 4n cu thé, DMO hodc PPO dugc dinh nghia la protein chéng chiu chét diét co ma
c6 kha nang dem lai kha ndng chdng chiu chét diét co khi dugc biéu hién & té bao thuc vat.
Theo cac phuong 4n cu thé, protein chéng chiu chét diét co 1a protein DMO, va CTP nay
bao g6m trinh ty duoc chon lya tr nhom gém cac SEQ ID NO:1-3, hodc protein chéng
chiu chét diét co 1a protein PPO, va CTP nay bao gém trinh tu dugc chon lya tr nhom gém
cac SEQ ID NO:1 va 2.

Theo mot khia canh khéc, sang ché @ xuét ciu trac ADN bao gém phan tr ADN
t4i t6 hop nhu dwgc mb ta trong ban mo ta nay duoc lién két theo kiéu co thé hoat dong
duoc vao gen khoi dAu khéc ngudn gbc 6 chirc nang trong té bao thuc vat.

Theo mdt khia canh khac nita, sang ché d2 xuat té bao thuc vat, bd phén cuia thuc
vat, hat giéng hogc thuc vat chuyén gen dugc bién nap bang phan tir ADN tai td hop theo
sang ché. Theo cic phuong an cu thé, thuc vat nay 1a thuc vat mot 14 mam. Thuc vat mot
14 mam ma c6 thé dugc st dung v6i sang ché bao gdm, nhung khong chi gi¢i han 0, cay
ngo hodc cay lua mi. Theo mdt phuong an khac, thuc vat nay la thuc vat hai la mam. Thuc
vét hai 14 mam ma c6 thé dugc st dung vai sang ché bao gdm, nhung khong chi gi6i han
&, dau twong, bong, hodc thuc vat thudc chi Brassica.

Con theo mdt khia canh khéc nita, sang ché dé xuét phan tr ADN tai t6 hop ma c6
mit trong vt liéu thuc vét khong séng. Theo mot vi dy, céac té bao thuc vat 1a trong pham
vi clia sang ché khi céc té bao thuc vat nay chita phan tir ADN tai t6 hop theo sang ché nay.
Theo mot phuong 4n, cac té bao thuc vat nhu vy co6 thé 13 c4c té bao thuc vat ¢ thé tai
tao dugc hodc co thé 12 céc té bao thuc vat khong tai tao duge khong c6 kha nang tai tao
duoc thanh thuc vét.

Con theo mét khia canh khéc nita, sang ché d@& xuét cac phuong phap sin xudt céc
san pham hang hoa ma bao gdm lugng c6 thé phat hién duoc cua phan tir ADN tai td hop
theo séang ché, bao gbm ca cac san pham dugc san xuét nho do. Theo cac phuong an nhét
dinh, c4c san phim hang hoa dugc d& xuét theo sang ché bao gdm céc hat gidng khong thé
séng duoc hoidc cac bd phén cua ching, mo thuc vat duge khir nude, mo thuc vat duge
déng lanh, md thyc vat da duoc ché bién, bdt xay thd, bot xay min, phién mong, cam va
soi. Céc san pham hang héa c6 thé 12 c6 thé sbng dugc hodc khong thé séng dugc. Cac san
phdm hang hoa khong thé sbng dugc bao gdm, nhung khong chi gidi han & céc hat ngii coe
va céc hat gidng khong thé sbng dugc; cac hat gidng da dugc ché bién, cac bo phan cia hat

giong, va cac bo phén cua thuc vat; md thyc vat dugc khir nude, md thuc vat dugc dong
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lanh, va mé thuc vat da dugc ché bién. Cac san phém hang hoéa theo sang ché chira luong
¢6 thé phat hién dugc cta phan tir ADN téi t6 hop nhu duge md ta trong ban md ta nay.
Céc phuong phap ding dé phat hi¢n phéan tr ADN tai t& hop theo sang ché 1a da biét rd
trong linh vuc k¥ thuat nay.

Theo mot khia canh khéc nita, sang ché d& xuét phwong phép ding dé san xuét thuc
vat chéng chiu chit diét ¢o bao gdm cac budc gdm a) bién nap té bao thyc vat bang cu
trac ADN theo sang ché, va b) tai tao thuc vat tir té bao thuc vat da dugce bién nap ma chira
chu tric ADN nay. Theo mt phuong én cua phuong phap nay, thuc vat da dugc tai tao 1a
¢O tinh chéng chiu dbi véi chat diét co duoc chon lya tir nhom gém chét tc ché PPO va
dicamba.

Theo mdt khia canh khéc nita, sang ché @& xuét phuong phap san xuét thuc vat
chdng chiu chét diét co bao gbm cac budce gbm: a) lai thuc vat bd me chtra phan tr ADN
tai tb hop theo sang ché v6i chinh n6 hodc v6i mot thuc vat thi hai dé tao ra mot hodc
nhiéu thuc vat thé hé con; va b) chon lua thuc vat thé hé con chira phén tir ADN dé néu.
Theo mdt phuwong an ctia phuong phap nay, thuc vat thé hé con nay 1a c6 tinh chdng chiu
d6i voi chat diét co duoge chon lya tir nhom gém chét e ché PPO va dicamba.

Con theo mdt khia canh khéc, sang ché dé xuit phuong phap dung dé biéu hién PPO
hoic DMO ¢ té bao thuc vat bao gém viéc dua phan tir ADN tai td hop theo sang ché vao
té bao thuc vat. Theo mdt phuong dn cla sang ché, phuong phap dwa phén tir ADN tai td
hop vao bao gé)m viéc bién nap té bao thuc vat.

Theo mdt khia canh khéc, sang ché d& xut phuong phap dung dé kiém soat su sinh
trudng cia co dai trong mdi truong sinh trudng cay trong bao gdm cac bude gdm: a) trong
hat giéng hogc thyuc vat theo sang ché trong mdi truong sinh trudng cay trdng; va b) ap
dung cho moi truong sinh trudng cdy trong mot lwong clia dicamba hodc chét diét co e
ché PPO hitu hiéu d8 kiém so4t sy sinh trudng cla co dai. Theo cac phuong an cu thé, viéc
ap dung chit diét c¢é duge thuc hién trude khi moc hodc sau khi moc. Theo mot phuong
an, lwong cua chét diét co khong ghy thiét hai cho hat gidng hodc thuc vat. Theo cac phuong
4n nhat dinh cta phuong phap nay, hat gidng hogc thuc vét nay 1a hat gidng hogc thuc vét
mdt 14 mam, nhu hat gidng hodc céy ngd hodc cay laa mi. Theo cac phuong an khéc, hat
giéng hoic thuc vat nay la hat giéng hodc thuc vat hai la mam, nhu dau tuwong, bong, hodc
thuc vat thudc chi Brassica. Theo cac phuong an khac nira, chét diét co 1a dicamba hodc

chét e ché PPO.
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Mo ta van tat cac hinh vé

Hinh 1. Cay ngd chuyén gen F1 biéu hién H N10 (SEQ ID NO:43) dugc lién két
theo kidu c6 thé hoat dong duge vao APG6 (SEQ ID NO:1) hoge 12G088600TP (SEQ ID
NO:38) sau khi xt Iy bing viéc ap dung chit diét ¢ 1a S-3100 & mirc 0,036 Ib ai/miu Anh
duoc ap dung & V2, sau d6 1a V4, sau do 1a V8.

MO ta van tat cac trinh tu

SEQ ID NO:1 1a trinh ty axit amin ctia CTP xanh luc nhat (APG6) va Arabidopsis
thaliana bach tang.

SEQ ID NO:2 1a trinh tu axit amin cta bién thé dugc tdi wu hoa dau tan cling amin
cua CTP APG6 ctia SEQ ID NO:1.

SEQ ID NO:3 1a trinh ty axit amin cua CTP protein sbc nhiét 90kDa (CR88) cua
Arabidopsis thaliana.

SEQ ID NO:4 1a trinh tu axit amin cua CTP Ph.ShkG-CTP4.

SEQ ID NO:5 1a trinh tyr axit amin cia CTP Ps.RbcS-3C.

SEQ ID NO:6 1a trinh tu axit amin cia CTP Os.Waxy.

SEQ ID NO:7-11 la céc trinh tu axit nucleic ma hoa CTP APG6 cua SEQ ID NO:1
duoc td1 wu hoa cho qua trinh biéu hién thuc vat mot 14 mam hoic thuc vat hai 14 mam.

SEQ ID NO:12 1a trinh ty axit nucleic ma héa CTP APG6 cua SEQ ID NO:2.

SEQIDNO:13va 14 1an luot 13 c4c trinh ty axit nucleic ma hoa CTP At.CR88 duoc
td1 wu hoa cho qué trinh biéu hién thuc vét hai 14 mam hodc qua trinh biéu hién thuc vét
mot 14 mam.

SEQ ID NO:15-17 JAn luot 12 cac trinh ty axit nucleic ma hoa SEQ ID NO:4-6.

SEQ ID NO:18-27 la céc trinh tu axit amin ma hoéa cac bién thé dicamba
monooxygenaza (DMO). _

SEQ ID NO:28-37 ln luot 1a céc trinh tu axit nucleic md héa cac bién thé DMO
cia SEQ ID NO:18-27.

SEQ ID NO:38 la trinh tw axit amin cua peptit van chuyén luc lap ctia bong
12G088600TP duoc tdi wu héa cho qué trinh biéu hién thuc vét hai 14 mam.

SEQ ID NO:39 la cac trinh tu axit nucleic md hoa SEQ ID NO:38.

SEQ ID NO:40 1a trinh tu axit amin cua H N90.

SEQ ID NO:41 1a trinh ty axit amin ciia H_N20.
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SEQ ID NO:42 14 trinh tw axit amin ctia H_N60.

SEQ ID NO:43 1 trinh tu axit amin cua H N10.

SEQ ID NO:44 12 trinh ty axit amin cia H N30.

SEQ ID NO:45 1 trinh ty axit amin cia H_N40.

SEQ ID NO:46 14 trinh tu axit amin cia H_NS50.

SEQ ID NO:47 1 trinh ty axit amin cua H_N70.

SEQ ID NO:438 la trinh tu axit amin cia H N100.

SEQ ID NO:49 12 trinh ty axit amin cla H N110.

SEQ ID NO:50-56 1an luot 1a cac trinh tu axit amin thiéu metionin khoi dau twong
tng v6i cac SEQ ID NO:40, 41, 43, 44,45, 46, va 48.

SEQ ID NO:57-58 1a céc bién thé axit amin ciia SEQ ID NO:50.

SEQ ID NO:59 1a bién thé axit amin cua SEQ ID NO:56.

SEQ ID NO:60 12 trinh tr axit amin clia protoporphyrinogen oxidaza tir Amaranthus
tuberculatus (co waterhemp) (WH_PPO).

SEQ ID NO:61-70 1an luot 12 cac trinh tu nucleotit ma hoa SEQ ID NO:40-49, dugc
t8i wu hoa codon cho qua trinh biéu hién E. coli.

SEQ ID NO:71-80 ]an luot 12 cac trinh tuy nucleotit mad hoa SEQ ID NO:40-49, dugc
141 wu hoa codon cho qué trinh biéu hién thuc vét hai la mam.

SEQ ID NO:81-87 1an luot 12 céc trinh tu nucleotit ma hoéa SEQ ID NO:50-56, dugc
tdi wu hoa codon cho qua trinh biéu hién thyc vat hai 14 mam.

SEQ ID NO:88 va 91 1an luot 1a céc bién thé nucleotit ciia SEQ ID NO:50 va 51.

Cac SEQ ID NO:89, 90, va 92 14n luot 13 céc trinh tu nucleotit ma hoa cac SEQ ID
NO:57-59.

SEQ ID NO:93-102 1an luot 1a cac trinh ty nucleotit ma hoa SEQ ID NO:40-49,

duoc tdi uu héa codon cho qua trinh bidu hién thuc vat mot 14 mam.
M5 ta chi tiét sang ché

Céc peptit van chuyén luc lap (cac CTP) dung dé dinh vi céac protein chbng chiu
chét diét co trong pham vi cac t& bao 1a da biét trong linh vuc k¥ thudt nay, nhung mtc do
ché bién va dinh vi trong té bao hitu hiéu doi v6i dang két hop protein chdng chiu chat diét
¢6 va CTP bét k¥ thi kho du doan. Qua trinh dinh vi va qué trinh ché bién xéac dinh muc

biéu hién va chirc nang cta protein chong chiu chat diét co va vi vay, anh huong dén ki€u
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hinh chéng chiu chét diét co ctia thyc vat, hat gidng hodc té bao chuyén gen chta protein
nay. Cac CTP khac nhau da duoc kiém tra véi c4c protein chéng chiu chét diét c6 hitu ich
bao gdm cac dicamba monooxygenaza (DMO) va céc protoporphyrinogen oxidaza (PPO)
& cac thyce vat chuyén gen. Tuy nhién, thuong thiy dugc qua trinh dinh vi va qua trinh ché
bién kém hodc khong hoan chinh cua protein nay.

Sang ché khic phuc cac diéu tré ngai ndy bang cach dem lai cac phan tr ADN tai
td hop méi c¢6 kha ndng dem lai mtc ché bién va dinh vi luc lap dugc cai thién, cling nhu
céc ché pham va phuong phép sit dung cac phan tir nay. Céc phan tr ADN t4i t& hop theo
sang ché bao gé)m trinh tu ADN ma hoa CTP dugce lién Kkét theo kiéu c6 thé hoat dong dugc
viao DMO hodc PPO. C4c phéan tir ADN tai td hop theo sang ché dem lai qua trinh dinh vi
luc lap cia DMO hogc PPO va kha néng chéng chiu dbi vai cht diét co PPO hogc dicamba
duoc cai thién ¢ thuc vat chira cac phan tr ADN tai td hop.

Theo cac phuong an nhét dinh, sang ché @& xuét cac phan tor ADN tai td hop bao
gbm trinh ty ADN ma hoa CTP bao gdm trinh ty dugc chon lua tir nhom gdm cac SEQ ID
NO:1-3 duogc lién Kkét theo kibu c6 thé hoat dong duoc vao trinh tu ADN ma hoa protein
chbng chiu chét diét c¢6. Theo mot sb phuong an, sang ché @& xuit cac phan tir ADN téi tb
hop bao gdm céc trinh ty ADN mad hoa cac CTP, nhu CTP c¢6 trinh tu duge chon lya tur
nhom gdém cac SEQ ID NO:1-3, dugc lien Kkét theo kidu c6 thé hoat dong dugc vao trinh tu
ADN mai héa protein DMO, vi du, protein DMO ¢6 trinh tu dugc chon lya tir nhoém gdm
cac SEQ ID NO:18-27. Theo cac phuong an khac nita, sing ché d& xuét cac phan tt ADN
tai td hop bao gbm cac trinh tr ADN ma héa cac CTP, nhu CTP c6 trinh tu dugc chon lya
tir nhom gdm cac SEQ ID NO:1-3, duogc lién Iét theo kidu c6 thé hoat dong dugc vao trinh
tw ADN ma hoa protein PPO, nhu protein PPO ¢4 trinh ty dugc chon lya tir nhom gdm céc
SEQ ID NO:40-60.

Céc phén tir ADN téi to hop

Nhu duoc st dung trong ban md ta nay, thuat ngtr “tai td hop” dugce dung dé chi
ADN phi tu nhién, polypeptit, protein, hat gibng, thuc vat hodc té bao 1a két qua cua cong
nghé xtt Iy gen va nhu vay binh thudng s€ khong tim thdy trong ty nhién va dugc tao ra
bang su can thiép ctia con ngudi. “Phan tir ADN tai t5 hop” 1a phan tir ADN bao gdm trinh
tw ADN ma khong c0 trong tu nhién va 1a két qua cta sy can thiép cia con nguoi, nhu
phan tir ADN bao gdm cua dang két hop cua it nhét hai phéan tir ADN khac ngudn gbe voi
nhau. Mot vi du vé phan tr ADN téi t4 hop 12 phan tir ADN ma hoa CTP bao gdm trinh tu
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duoc chon lua tir nhém gdm céc SEQ ID NO:1-3 duoc lién két theo kiéu c6 thé hoat dong
duoc vao trinh twy ADN ma hoa protein DMO bao gém trinh tu dugc chon lya tir nhom gém
cac SEQ ID NO:18-27. Céc vi du vé protein DMO duoc dua ra trong Bang 1 dudi day.
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Bang 1. Cac dicamba monooxygenaza (DMO)
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PRT | ADN Chiéu Vi tri duge | Vitri duoc | Vi tri duoc | Cach su

SEQ | SEQ ID | dai PRT | du doan 2 du doan 3 | du doan 112 | dung

ID |NO codon

NO

18 28 340 Leu Thr Trp thuc vat
hai 14
mam

19 29 339 Thr Phe Trp (¢ 111) | thuc vét
hai la
mam

20 30 340 Leu Thr Trp thuc  vat
mot 14
mam

21 31 340 Ala Thr Cys thuc  vat
hai 14
mam

11 32 340 Leu Thr Cys thuc vat
hai 14
mam

23 |33 340 Ala Thr Cys vi khuén

24 34 340 Ala Thr Trp thuc vt
hai 14
mam

25 35 340 Ala Thr Trp thuc vat
mdt 14
mam

26 36 340 Leu Thr Cys thuc vat
hai 1a

B mam
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27 37

340

Leu

Thr Trp

thuc vat
hai 14
mam

Mbt vi du khac vé phan tir ADN tai t& hop 1a phan tr ADN mé héa CTP bao gbm
trinh tu dugc chon lya tir nhom gém cac SEQ ID NO:1-3 duogc lié
hoat dong dugc vao trinh tu ADN ma hoa protein PPO bao gém trinh tu dugc chon lua tir
nhém gdm cac SEQ ID NO:40-60. Hat gibng, thyc vat hodc té bao téi t hop 14 hat gidng,
thuc vat hoac té bao chtra ADN chuyén gen, vi duy, hat giéng,

vét hodc té bao chuyén gen chita phan tir ADN tai t6 h

protein PPO dugc dua ra trong Bang 2 dudi day.

Bang 2. Céc protoporphyrinogen oxidaza (PPO)

thuc vat, bd phan cua thuc

op theo sang che. Céc vi du ve

ADN duoc tdi vu | ADN dugc tdi vu
ADN vi | héa cua thuc vat | hoa cua thuc vat
Protein khuin SEQ | hai 14 mam SEQ | mot 14 mam SEQ
PPO SEQ ID NO |IDNO ID NO ID NO
H N10 43,52 64 74, 83 96
H N20 41,51 62 72, 82,91 94
H N30 44,53 65 75, 84 97
H N40 45, 54 66 76, 85 98
H NS50 46, 55 67 717, 86 99
H N60 42 63 73 95
H N70 47 68 78 100
40, 50, 57,
H N90 58 61 71, 81, 88, 89,90 | 93
H N100 |48,56,59 69 79, 87,92 101
H N110 |49 70 80 102 J
WH_PPO | 60 khong san c6 | khong san co khong san cO

Céc vi du vé trinh ty CTP ma c6 thé duoc st dung theo sang ché dugc dua ra trong

Bang 3 dudi day.
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Béng 3. Cac peptit van chuyén luc lap (CTP)

PRT ADN Cach su dung
CTP SEQ ID NO SEQ ID NO | codon
thuc vat mot 14
7,10, 11 mam
APG6 1
thuc vat hai 14
8,9 mam
thuc vat hai 14
N-opt APG6 .
2 12 mam
thuc vat hai la
13 mam
At.CR88 3
thuc vat mot la
14 mam
thuc vat mot la
Ph.ShkG-CTP4 4 15 mam
thuc vat hai la
Ps.RbcS-3C 5 16 mam
|
thuc vat mot 14
Os.waxy 6 17 mam
thuc vat hai la
12G088600TP 38 39 mam

Nhu duge sit dung trong ban mo ta nay, thuat ngtt “phén tt ADN dugc phén lap”
¢6 nghia 1a phan tir ADN ¢6 mat mdt minh hodc & dang két hop véi cac ché phim khéc
nhung khong nim trong pham vi mdi truong tu phién cta no. Vi du, phan t ADN téi t6
hop bao gbm trinh ty ma hoa protein va trinh ty CTP khac ngudn gdc 1a phan tit ADN duoc
phén 1ap khi c6 mat trong hé gen cua té bao, hat giéng hoac thuc vat chuyén gen vi cac hop
phan cua phan tr ADN t4i td hop d6 khong nim trong mdi trudng tu nhién cla ching (d6
13, hé gen cua sinh vt ma trong d6 mdi hop phan dugc quan sat thdy dau tién). Phén t
ADN t4i td hop c6 mit trong hé gen thuc vat chuyén gen 1a phan tr ADN duoc phan 14p
v6i didu kién 12 phan tir ADN tdi t6 hop khong dugc tim thdy mot cach tw nhién trong hé

gen thyc vat d6 va vi vay, dugc phan 1ap tu mdi trudng ty nhién cla no.
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Nhu duge st dung trong ban mo ta nay, thuat ngit “cong nghé xt ly gen” dugc dung
dé chi qua trinh tao ra bang su can thiép cua con ngudi vao ADN, protein hodc sinh vat ma
binh thuong s& khong tim thdy trong tu nhién. Cong ngh¢ xur 1y gen co thé duoc sir dung
dé san xuit ADN, polypeptit, protein, hat gidng, thuc vét hodc té bao ma da dugc hinh
dung ra va duoc tao ra trong phong thi nghiém bang cach st dung mdt hodc nhiéu k¥ thuat
trong sb cac k¥ thuat cua cong nghé sinh hoc nhu sinh hoc phén tir, héa sinh hoc protein,
qué trinh bién nap vi khudn, va qua trinh bién nap thuc vét. Vi du, cong nghé xtr ly gen ¢o
thé duge st dung dé tao ra gen thé kham bao gébm phéan tt ADN ma héa CTP bao gdm
trinh tu dugc chon lya tr nhom gém cac SEQ ID NO:1-3, duoc lién két theo kiéu c6 thé
hoat dong dugc vao protein DMO bao gém trinh tu duoc chon lya tir nhom gém cac SEQ
ID NO:18-27, va tuy y ¢0 thé con bao gdm gen khoi dAu khac ngudn gdc ¢6 chuc ning
trong té bao thuc vat. Theo mdt vi du khac, cong nghé xt ly gen ¢o thé duoc st dung dé
tao ra gen thé kham bao gém phan tt ADN ma hoa CTP bao gém trinh tu dugc chon lya
ir nhém gdm SEQ ID NO:1-3, dugc lién két theo kidu c6 thé hoat dong dugc vao protein
PPO bao gém trinh tw dugc chon lya tir nhom gém cac SEQ ID NO:40-60, va tuy y ¢b thé
con bao gdm gen khoi dAu khac ngudn gdc c6 chuc nang trong t& bao thuc vat. C6 thé tao
ra gen thé kham nhu vay bang cach st dung mot hodc nhidu k¥ thuat trong s6 cac k¥ thuat
ctia sinh hoc phan ti, nhu tao dong v tinh gen, két ndi ADN, va tong hop ADN.

Thuét ngit “gen dugc chuyén” duogc dung dé chi phan tt ADN dugc sit nhép theo
cach nhan tao vao hé gen cua sinh vat do su can thiép cua con nguoi, nhu bang c4c phuong
phap bién nap thuc vat. Nhu duge su dung trong ban mo ta nay, thuat ngt “chuyén gen”
c6 nghia la bao gbm gen dugc chuyén, vi dy, “thuc vat chuyén gen” dugc ding dé chi thuc
vat bao gdbm gen dugc chuyén trong hé gen clia n6 va “tinh trang chuyén gen” dugc dung
dé chi dic diém hoic kiéu hinh dugc chuyén hodc dem lai boi sy c6 mat cua gen duoc
chuyén duoc sat nhap vao hé gen thyuc vat. Do su thay d6i hé gen nhu vy, thuc vét chuyén
gen la tha khac mot cach khac biét véi thuc vét loai hoang dai ¢c6 lién quan va tinh trang
chuyén gen 1a tinh trang khong dugc tim thAy mdt cch ty nhién & thuc vat loai hoang dai.
Céc thuc vat chuyén gen theo sang ché bao gdm céc phan tr ADN tai t6 hop dugc dé xudt
theo sang ché.

Nhu duoc stt dung trong ban md ta nay, thudt ngit “khéac ngudn gbc” dugce dung aé
chi mbi quan hé gitra hai vat liéu tro 1én duoc tao ra tlr cac nguén khac nhau va vi vy, binh

thuong 1a khong gin lién trong tu nhién. Vi duy, protein DMO 14 khéc ngudn gbc so véi
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CTP duoc lién két theo kiéu c6 thé hoat dong duoc néu dang két hop nhu vay binh thuong
1a khéng duogc tim thay trong tu nhién. Theo mot vi du khac, phén tor ADN tai td hop ma
hoa CTP duoc lién két theo kiéu c6 thé hoat dong dugc vao protein DMO la khac ngudn
gbc so voi gen khoi du duoc lién két theo kién c6 thé hoat dong dugc ma co chic ning
trong té bao thuc vat néu dang két hgp nhu vay binh thuong la khong duoc tim thiy trong
tu nhién. Mot phan tir ADN tai t6 hop cu thé ciing c6 thé 1a khac ngudn gbc so véi té bao,
hat giéng, hogc sinh vat ma n6 dugc cheén vao khi no thuong khong c6 mét cach ty nhién
trong té bao, hat giéng, hodc sinh vat cu thé d6.

Nhu duoc st dung trong ban md ta nay, thuat ngit “phan tt ADN mai héa protein”
hodc “phan tt ADN ma héa polypeptit” dwoc dung dé chi phan tit ADN bao gbm trinh tu
ADN ma mi héa protein hodc polypeptit, nhu protein hogc polypeptit dé dem lai kha nang
chéng chiu chét diét c¢o hodc kiém soét con trung. “Trinh ty ma hoa protein” hodc “trinh tu
ma hoa polypeptit” c6 nghia la trinh tu ADN ma ma héa protein hodc polypeptit. “Trinh
tu” ¢ nghia la dang sép xép tudn tu cua cac nucleotit hodc cac axit amin. Cac duong bién
clia trinh tw ma hoa trinh ty protein hogc trinh tw ma hoéa polypeptit thuong dugce xac dinh
bang codon khai d4u qu4 trinh dich ma & dAu tan cing 5’ va codon két thuc qua trinh dich
mé & dAu tan cing 3°. Phan tir md hoa protein hodic phan t&r ma hoa polypeptit co thé bao
gbm trinh ty ADN ma hoa trinh tu protein hodc trinh tu polypeptit. Nhu dugc st dung
trong ban mo ta nay, “qua trinh biéu hién gen dugc chuyén”, “biéu hién gen dugc chuyén”,

“qua trinh biéu hién protein”, “qua trinh biéu hién polypeptit”, “biéu hién protein”, va “bidu
hién polypeptit” c6 nghia la qua trinh san xudt protein hodc polypeptit thong qua qua trinh
phién ma phén tt ADN thanh ARN théng tin (mARN) va dich ma ARN thong tin thanh
cac chudi polypeptit, cac phan nay cubi cling ¢o thé duoc gap thanh cac protein. Phén tir
ADN ma héa protein hodc phan tr ADN ma héa polypeptit ¢o thé dugc lién két theo kiéu

¢6 thé hoat dong duge vao gen khoi dAu khac ngudn gbc trong chu trac ADN dé st dung
trong viéc biéu hién protein hodc polypeptit trong té bao dugc bién nap bang phan tt ADN
tai t6 hop. Nhu duoc sir dung trong ban mo ta nay, “dugc li€n két theo kiéu co thé hoat
dong duge” c6 nghia 12 hai phén tir ADN duoc lién két theo phuong thirc sao cho mot phan
tir c6 thé anh huéng dén chirc ndng cla phan tir kia. Céc phan tr ADN dugc lién két theo
kiéu c6 thé hoat dong dugc co thé 12 b phan cua mot phén tr lién t1ep don 1 va c6 thé 1a
lién k& hodc ¢6 thé khong lién k&. Vi du, mot gen khoi dau dugc lién két theo kiéu c6 thé

hoat dong duge voi phan tir ADN mé hoa protein hodc phan tr ADN ma hoa polypeptit
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trong céu tric ADN trong d6 hai phan tir ADN nay dugc sip xép sao cho gen khoi dau nay
¢6 thé anh hudng dén qua trinh biéu hién ctia gen dugc chuyén.

Céc phéan tir ADN tai td hop theo séng ché bao gém trinh ty ADN ma hoa DMO
duogc lién két theo kidu c6 thé hoat ddng dugc vao trinh ty CTP. Nhu duoc st dung trong
ban md ta ndy, “dicamba monooxygenaza” hogc “DMO” c6 nghia 1a oxygenaza c6 kha
nang xuc tac theo kiéu enzym qua trinh suy bién cua dicamba (axit 3,6-diclo-o-anisic) thanh
axit 3,6-diclosalixylic (3,6-DCSA), nhu dicamba monooxygenaza dugc ma hoa boi gen
demetylaza (dmo) tir Stenotrophomonas maltophilia. Cac dicamba monooxygenaza la da
biét trong linh vuc k¥ thuét nay va bao gém cac trinh tu protein dugc dua ra ¢ dang cac
SEQ ID NO:18-27 va dugc nhan di¢n trong Bang 1.

Céc phan tir ADN tai td hop theo sang ché bao gdm trinh tw ADN mé héa PPO dugc
lién két theo kidu c6 thé hoat dong dwoc vao trinh ty CTP. Nhu duge st dung trong ban
md ta ndy, “protoporphyrinogen oxidaza” hodc “PPO” c6 nghia 12 oxidaza c6 kha nang
chuyén héa protoporphyrinogen IX theo kiéu enzym thanh protoporphyrin IX. Cac
protoporphyrinogen oxidaza la da biét trong linh vuc k¥ thuat nay va bao gdm céc trinh tu
protein dugc duara ¢ dang cac SEQ ID NO:40-60 va dugc nhan dién trong Bang 2.

Céc phén tir ADN tai td hop theo sang ché bao gdm trinh ty ADN ma hoa trinh tu
CTP duoc lién Kkét theo kiéu c6 thé hoat dong duge vao cac phan tur ADN ma3 hoa protein
duoc d@ xuit theo sang ché, nhor @6 CTP tao thuan loi cho qua trinh dinh vi phan ti protein
tai td hop trong pham vi té bao. Cac CTP con duge goi trong linh vuc k¥ thudt nay la cac
trinh ty tin hiéu, céc trinh tu hudng dich, cac peptit hudng dich, va cac trinh tu dinh vi. Cac
luc lap con dugc goi trong linh vue k¥ thuét nay la cac lap thé. Bang cach tao thuén loi cho
qué trinh dinh vi protein trong pham vi t& bao, CTP dam bao qué trinh dinh vi ctia protein
vao luc lap dé c6 dugce hoat tinh enzym 61 wu va c6 thé 1lam ting hién tuong tich tu cia
protein tai t6 hop va bao vé protein khéi qua trinh suy bién do thuy phan protein. Sau khi
chuyén vi vao lyc lap, CTP thudng dugc phan c4t khoi protein, con duoc goi la qua trinh
ché bién. Qué trinh ché bién CTP c6 thé 1a hoan chinh (¢ nghia 1a CTP hoan chinh dugc
phan cht khoi ddu mut dau tan cung amin cua protein), khong hoan chinh (c6 nghia 1a mot
hogc nhiéu axit amin cua CTP vAn con trén diu mat diu tdn cing amin cla protein), hodc
dem lai hién tuong loai bo mot hodc nhidu axit amin khoi dau mut d4u tan cing amin cla
protein. Qué trinh ché bién hoan chinh cua CTP tir protein DMO lam tang mirc tich tu

protein, nhd d6 lam téng kha nang chdng chiu dicamba va lam gidm murc tdn thuong & hat
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gidng, sinh vat hodc té bao chuyén gen sau khi ap dung chét diét cd. Cac CTP dugc dua ra
& dang cac SEQ ID NO:1-6 va 38, va dugc nhan dién trong Bang 3. Trinh tw ADN ma hoa
mdi CTP, duge tdi uu hoa d8 c6 duoc su biéu hién & thyc vét hai 14 mam va thuc vat mot
14 mam, duoc dua ra & dang cac SEQ ID NO:7 -17 va 39.

Céc phan tor ADN tai td hop theo sang ché nay c6 thé duoc tdng hop va dugce cai
bién bang cac phuong phap da biét trong linh vuc k¥ thuat nay, mot cach hoan chinh hoac
mat phén, ddc biét 1a khi ma thich hop dé dem lai c4c trinh ty hitu ich cho qua trinh thao
tac ADN (nhu céc vi tri nhin biét enzym gidi han hodc céac vi tri tao dong v tinh dua trén
qué trinh tai td hop), céc trinh ty dugc uu tién & thuc vat (nhu cach st dung codon-thuc vat
hodc cac trinh ty lién ing Kozak), hodc cac trinh ty hitu ich cho dang thiét ké cAu trac ADN
(nhu trinh ty dém hodc trinh ty lién két). Céc phan tir ADN tai t6 hop theo sang ché nay
bao gém cac trinh tu ADN bi suy bién ma hoa cing mot trinh ty axit amin vOi trinh tu
ADN duoc d& xuét trong ban mo ta nay. C6 thé tao ra cic trinh tw ADN bi suy bién bang
cach st dung cac phuong phap da biét trong linh vuc k§ thuét nay va bang codon ADN.
Sang ché nay bao gdm cac phén tr ADN tai td hop va céc protein ¢ dd ddng nhét trinh tu
{t nhét 85%, d0 ddng nhit trinh tu it nhit 90%, do dong nhat trinh tw it nhat 95%, do dong
nhét trinh tu it nhat 96%, do ddng nhat trinh tw it nhat 97%, do ddng nhét trinh tw it nhat
98%. va do ddng nhét trinh tu it nhat 99% véi trinh tu bét k¥ trong s6 phan tir ADN ti t
hop hoic trinh tu polypeptit dugce d& xuét trong ban mo ta nay. Vi du, phén tu ADN téi to
hop theo sang ché c6 thé bao gdém trinh ty ADN c6 dd ddng nhét trinh tu it nhét 85%, it
nhit 90%, it nhét 95%, it nhAt 96%, it nhét 97%, it nhat 98%, it nhét 99%, hogc 100% véi
trinh tu duoc chon lya tir nhom gém cac SEQ ID NO:7-14 hodc véi trinh tu duge chon lua
ir nhém gdm cac SEQ ID NO:28-37 v 61-102. Phan tw ADN tai t& hop theo sang ché co
thé ma hoa trinh ty protein c6 do déng nhét trinh tu it nhét 85%, it nhéat 90%, it nhét 95%,
it nhét 96%, it nht 97%, it nhat 98%, it nhit 99%, hogc 100% véi trinh tw duge chon lya
tir nhém gdm cac SEQ ID NO:1-3; hofic véi trinh tw duge chon lya ti nhom gdm cac SEQ
ID NO:18-27 va 40-59.

Nhu duoc st dung trong ban mo t& nay, thuat ngtt “do dong nhét trinh tu tinh theo
phén tram” hodc “dd déng nhét trinh tu tinh theo %” duoc dung dé chity 1& phén tram cua
c4c nucleotit hodc axit amin dong nhét & trinh tu polypeptit hodc trinh tu polynucleotit
tuyén tinh cta trinh tu tham chiéu (“truy van”) (hodc dai bd trg ctia nd) so véi trinh ty kiém

tra (“d6i tuong”) (hodc dai bd tro ciia no) khi hai trinh tu nay duoc xép thing hang mot
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cach toi vu (c6 cic dang x6a bo, cdc dang chen nucleotit hodc axit amin thich hop, hodc
céc khoang trdng ¢6 tdng s6 1a nho hon 20 phan trim cua trinh ty tham chiéu trén khép ctra
36 so sanh). Dang xép thang hang t8i wru chia cAc trinh tu ding dé xép thang hang clra s6 so
sanh 13 d3 biét ro ddi vé6i chuyén gia trong linh vue k¥ thuat nay va co thé duoc thuc hién
béng cac cong cu nhu thudt toan vé do tuong déng cuc bo ctia Smith va Waterman, thuat
toan vé dang xép thdng hang theo do tuong ddng cua Kimman va Wunsch, phuong phap
tim kiém do tuong déng cua Pearson va Lipman, va bang cac thao tac thuc hi¢n dugc vi
tinh hoa cua cac thuat toan nay nhu GAP, BESTFIT, FASTA, va TFASTA san co trong
vai trd 1a mot phan cua goi phin mém Phaén tich Trinh ty cua GCG® Wisconsin Package®
(Accelrys Inc., San Diego, CA), MEGALlign (DNAStar Inc., 1228 S. Park St., Madison, WI
53715), va MUSCLE (phién ban 3.6) (Edgar, Nucleic Acids Research 32(5):1792-7,2004)
cO cac thong sb mac dinh. “Phan sb do déng nhat” cia cac doan dugc xép théng hang cua
trinh ty kiém tra va trinh tu tham chiéu 12 s6 hop phan ddng nhét ma hai trinh ty dwoc xép
thing hang ddu ¢6 chia cho téng s6 cuia cac hop phﬁn trong doan trinh tu tham chiéu, do 13,
toan bo trinh tuy tham chiéu hodc mot phﬁn duogc xac dinh nho hon cia trinh tu tham chiéu.
Do ddng nhét trinh ty tinh theo phan trdm dugc thé hién & dang phan sé @0 ddng nhit nhan
v6i 100. Viée so sanh mot hodc nhiu trinh tw 6 thé 1 véi trinh tr ¢6 chiéu dai day du
hoac mot phén ctia n6, hodc voi mot trinh tw dai hon.

Nhu duge st dung trong ban mo ta nay, “chu trac ADN” 1a phan tir ADN tai td hop
bao gdm hai trinh tw ADN khac ngudn gbc trd 1én. Céac chu trac ADN 1a hitu ich cho qua
trinh biéu hién gen dugc chuyén va c6 thé duogc chira trong céac vat truyén va cac plasmit.
Céc chu trac ADN c6 thé duoc sir dung & cac vat truyén vi muc dich bién nap, do 1a viéc
dua ADN khéac ngudn gbe vao té bao chu, dé tao ra cac té bao va thyc vét chuyén gen, va
nhu vay co thé con duoc chira trong ADN lap thé hoac ADN hé gen ctia hat giéng, té bao,
bd phan cta thuc vat hoac thuc vat chuyén gen. Nhu dugc st dung trong ban mo ta nay,
“yat truyén” c6 nghia 1a phén ti ADN téi td hop bit ky ma co thé dugc st dung vi muc
dich bién nap thuc vét. Cac phéan tir ADN tai td hop nhu duge néu ra trong danh muyc trinh
tu, co thé, vi dy, dugc chén vao vat truyén trong vai tro 1a mot phén ctia ciu tric co phan
tir ADN tai to hop dugce lién két theo kiéu c6 thé hoat dong dugc vao phén t biéu hién gen
ma hoat ddng ¢ thuc vat dé 1am anh hudng dén qua trinh biéu hién protein duoc ma hoa
béi phan tir ADN tai td hop. Cac phuong phap dung 8 kién tao cdu traic ADN va vat truyén

1a da biét rd trong linh vyc k¥ thudt nay. Cac hop phan cia cAu traic ADN, hodc vat truyén
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chita cAu tric ADN, nhin chung bao gdm mét hogc nhidu phan tir biéu hién gen duoc lién
két theo kidu c6 thé hoat dong dugc vao trinh tw ADN ¢6 thé phién ma dugc, nhu cic phan
t&r sau day: gen khoi dAu dung cho qué trinh biéu hién ADN dugc lién két theo kiéu co thé
hoat déng duoc, phan tt ADN ma héa protein dwoc lién két theo kiéu c6 thé hoat dong
duoc, va vung khong dugc dich ma 3°. Cac phﬁn tr biéu hién gen hitu ich trong viéc thuc
hién sang ché bao gbm, nhung khong chi gi6i han ¢, mot hodc nhiu phén tir trong s6 cac
loai phan tir sau day: gen khoi du, ving khdng dugce dich ma 57, yéu t6 ting cudng, gen
dan dau, phén tr tac dong cis, vung ndi, viung khong dugc dich ma 3°, va mot hodc nhiéu
gen danh dau dugc chuyén ¢6 thé chon lua dugc.

Céc chu tric ADN theo sang ché ¢6 thé bao gdm gen khoi du duoc lién két theo
kiéu c6 thé hoat dong dugc vao phan tt ADN ma héa protein dugc d& xuét theo sang ché,
nhor d6 gen khéi ddu thic ddy qua trinh biéu hién phan tir protein tai t4 hop. Cac gen khoi
dAu hitu ich trong viéc thuc hién sang ché bao gbdm nhitng loai ma hoat dong trong té bao
dé c6 duoc qua trinh biéu hién mot polynucleotit dugc lién két theo kidu c6 thé hoat dong
duoc, nhu gen khoi d4u cua vi khudn hodc gen khoi diu cua thuc vat. Cac gen khoi dau
thuc vat thi da dang va da biét ro trong linh vuc k¥ thudt nay va bao gbm nhitng loai ma c6
thé kich thich dugc, cta virut, téng hgp, co hitu, dugc didu hoa theo thoi gian, dugc diéu
hoa theo khong gian, va/hodc dugc didu hoa theo thoi gian-khong gian.

Nhu duge st dung trong ban mo ta nay, “ddi chang am” va “d6i chimg duong” c6
nghia la ddi ching thtt nghiém dugc thiét ké vi cac muc dich so sanh. Vi du, d6i chitng Am
hozc dbi chiing duong trong phép phan tich thyc véat chuyén gen ¢ thé 1a thuc vat cla cing
mdt loai v6i thyc vat thir nghiém (do 1a, thuc vat can dugc kiém tra) nhung khong chira
dang chén chuyén gen, phan tir ADN tai td hop, hodc chu trac ADN cua thyc vt thi
nghiém. Mot vi du v& thyuc vt hitu ich dung cho viée so sanh vai cay ngd chuyén gen 12
ngd LH244 khong chuyén gen (U.S. Patent No. 6,252,148), hodc ngd 01DKD2 khong
chuyén gen (U.S. Patent No. 7,166,779), diing cho viéc so sanh voi cdy dau tuong chuyén
gen 1a déu twong A3555 khong chuyén gen (U.S. Patent No. 7.700,846), hodc dau tuong
A3244 khong chuyén gen (U.S. Patent No. 5,659,114, PVP 9600246), dung cho viéc so
sanh vai cdy cai dau hay Brassica napus chuyén gen 1a dong Phuc hdi 65037 ciia giéng
Brassica napus khong chuyén gen, ding cho viéc so sanh véi cay lua mi chuyén gen 1a

chit mim nguyén sinh cla gidng Ita mi Samson khong chuyén gen (PVP 1994), va dung
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cho viéc so sanh véi cdy bong chuyén gen 1a DP393 khong chuyén gen (U.S. Patent No.
6,930,228 PVP 200400266).
Céc thuc vat chuyén gen

Mot khia canh cua sang ché bao gém céc té bao thuc vat chuyén gen, mo thuc vat
chuyén gen, céc thyuc vat chuyén gen, va céc hat gidng chuyén gen ma bao gbm céc phan
tir ADN tai to hop dugc d& xuit theo sang ché. Cac té bao, mo, thuc vat va hat giéng nay
chira cic phan tir ADN téi t hop biéu hign kha ning chéng chiu ddi véi cac chat diét co.

Viéc chén ADN chuyén gen (dugc goi 1a “gen dugc chuyén™) vao hé gen cia thuc
vat c6 thé duge thuc hién bang hanh dong bién nap thuc vt va dem lai qué trinh tao ra mot
trinh tu phéan tir hé gen chuyén gen mai, duge goi 1a “su bién”. Mbi su bién 1a doc nhét va
trinh tu ADN cua su bién 1a dic trung d6i v6i su bién. Cac phuong phép thich hop dung
cho qua trinh bién nap céc té bao thuc vat chu dé st dung vé6i sang ché nay hau nhu bao
¢dm phuong phap bat ky ma nhd d6 ADN ¢6 thé dugc dua vao té bao (vi du, truong hop
cAu trac ADN téi td hop duoc tich hgp mot cach viing chéc vao nhiém séc thé ctia thuc vat)
va da biét ro trong linh vuc k¥ thuét nay. CAu trac ADN tai td hop duge chén vao. Céac
phuong phéap lam vi dy dung 48 dua cAu trac ADN tai td hop vao thyuc vat bao gbm hé
théng bién nap Agrobacterium va bén ph4 hat ADN, ca hai phuong phép nay thi da biét ro
d6i v6i chuyén gia trong linh vyc k¥ thuat nay. Mot phuong phap lam vi du khac dung aé
dua chu trac ADN tai to hop vao thuc vat 1a phuong phap chén chu trac ADN téi t6 hop
vao hé gen thuc vat ¢ vi tri duge xac dinh trudc béng cac phuong phéap cua qua trinh tich
hop huéng vi tri. Qua trinh tich hop hudng vi tri co thé duoc thyc hién bang phuong phap
bat ky da biét trong linh vuc k¥ thuat nay, vi du, bing viéce st dung cac nucleaza dang ngon
tay kém, cac meganucleaza nguyén thé hodc duogc xir ly bang cong ngh¢, TALE-
endonucleaza, hoic endonucleaza dugc hudéng din boi ARN (vi du, hé théng
CRISPR/Cas9). Sau do, ¢ thé tai tao céc thuc vt chuyén gen tu té bao thuc vat dugc bién
nap bang cac phuong phap nudi cy té bao thyuc vat. Mot thue vat chuyén gen c6 tinh dong
hop t& so véi gen duge chuyén (d6 13, hai ban sao alen ctua gen dugc chuyén) c6 thé thu
dugc bang qué trinh tu thu phén (ty lai tao) thuc vat chuyén gen ma chira mot alen gen
duoc chuyén don 18 v&i chinh no, vi du, thuc vat RO, dé tao ra hat giéng R1. Mot phﬁn tu
sé hat gibng R1 dugc tao ra s& 1a c6 tinh ddng hop tir so véi gen duge chuyén. Thuc vat
duoc sinh trudng tir hat gidng R1 nay mam c6 thé dugc kiém tra vé dac tinh hop ttr, thong

thuong bang cach st dung thu nghiém SNP, phuong phap giai trinh tu ADN, hodc thu
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nghiém khuéch dai nhiét ma cho phép c6 duge su khac biét gifta cac di hop tr va cac déng
hop tir, duoc goi 1a thir nghiém v& dac tinh hop t.

Thuc vét, cac hat giéng, cac bd phan cta thye vat, md thuc vat, va cac té bao dugc
d2 xuét theo sang ché c6 thé bidu hién kha nang chong chiu chét diét co dbi véi dicamba.
Dicamba c6 thé dugc ap dung cho dién tich sinh truong thuc vat bao gbm thuc vat va hat
gidng dugc d2 xut theo sang ché trong vai trd 12 phuong phap dung dé kiém soat co dai,
bao gdm viéc phong nglra sy sinh truong cua cé dai. Thyc vat va hat gidng dugc & xuét
theo sang ché ¢6 tinh trang chéng chiu chét diét ¢4 va nhu vay 1a c6 tinh chéng chiu ab6i
vé6i viée ap dung dicamba. Mire ap dung chét diét co c6 thé 1a ty 1& thuwong mai duge khuyén
nghi (1X) hoc phan s hogc bdi sd bat ky cta nd, nhu hai 14n ty 1& throng mai duge khuyén
nghi (2X). Cac ty 1€ dp dung dicamba c6 thé duge biéu hién & dang duong lugng axit cho
mdi pao cho mdi mAu Anh (Ib ae/mau Anh) hodc duong luong axit cho mdi gam cho mdi
hecta (g ae/ha). Dién tich sinh trudng thuc vat ¢6 thé c6 hodc c6 thé khong c6 thuc vat la
¢6 dai vao thoi didm 4p dung chét diét co. Lieu lugng hiru hiéu v& phuong dién diét ¢ clia
dicamba dé st dung & dién tich dung 4 kidm soat c6 dai nén gdbm mot khoang tir khoang
chirng 0,1X dén khoang chirng 30X (céc) ty 1€ trén nhan trong mua sinh truéng. Ty 1€ trén
nhin 1X cua dicamba la 0,5 1b ae/mau Anh. Ty 1€ chét diét co co thé duoc chuyén dbi gitra
donvi do Kkiéu Anh va don vi do mét & dang: (Ib ai/ac)*1,12 = (kg ai/ha) va (kg ai/ha)*0,89
= (Ib ai/ac).

Thuc vat, hat giéng, cac bo phan cua thuc vét, mo thuc vat, va cac té bao c6 thé bidu
hién kha nang chéng chiu dbi v&i mot hodc nhidu chét e ché PPO, duoc goi la céc chét
diét 6 PPO. Mot hodc nhiéu chat diét co PPO ¢6 thé dugc 4p dung cho dién tich sinh
trudng thuc vat bao gdm thyc vat va hat gibng duoc dé xuét theo sang ché trong vai trd 12
phuong phéap dung 8 kidm soét co dai, bao gdbm viéc phong nglra sy sinh truong cta co
dai. Thuc vat va hat giéng dirqc d& xuét theo sang ché ¢6 tinh trang chéng chiu chét diét
¢6 va nhu vy 1a ¢6 tinh chéng chiu dbi v6i viée 4p dung mot hode nhidu chit diét co PPO.
Mic ap dung chét diét co co thé 1a ty 1& thuong mai dugce khuyén nghi (1X) hodc phan sd
hodc bdi sb bét ky ctia n6, nhu hai 1an ty 1& thuong mai dugc khuyén nghi (2X). Dién tich
sinh trudng thue vat c6 thé ¢o hogc c6 thé khong c6 thue vat 12 ¢ dai vao thoi diém ap
dung chét diét ¢o. Liéu lwgng hitu hiéu v& phuong dién diét cd cua chét diét cd PPO dé st
dung & dién tich dung 8 kiém soat ¢ dai nén gdm mot khoang tir khoang chung 0,1X dén

khoang chimg 30X (cac) ty 1€ trén nhén trong mua sinh truéng. Cac chét diét c6 PPO la da

-20-



38135

biét rd trong linh vuc k¥ thudt ndy va c6 ban trén thi truong. Céc vi du vé chat diét co PPO
bao gdm, nhung khong chi gidi han &, cac diphenylete (nhu acifluorfen, cac este va mudbi
cua no, aclonifen, bifenox, céc este va mudi cua no, etoxyfen, cac este va mubi cia nd,
fluoronitrofen, furyloxyfen, halosafen, chlometoxyfen, fluoroglycofen, céc este va mubi
cta nd, lactofen, cac este va mudi ctiia né, oxyfluorfen, va fomesafen, cac este va mubi cia
no); cac thiadiazol (nhu fluthiacet-metyl va thidiazimin); cac pyrimidindion hodc cac
phenyluraxil (nhu benzfendizon, butafenacil, etyl [3-2-clo-4-flo-5-(1-metyl-6-triflometyl-
2,4-dioxo-1,2,3,4—tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxy]axetat (S6 Pang ky
CAS 353292-31-6 va duogc goi trong ban mo td nay 1a S-3100), flupropacil, saflufenacil,
va tiafenacil); cdc phenylpyrazol (nhu fluazolat, pyraflufen va pyraflufen-etyl); cac
oxadiazol (nhu oxadiargyl va oxadiazon); cac triazolinon (nhu azafenidin, bencarbazon,
carfentrazon, cic este va mudi cta nd, va sulfentrazon); cac oxazolidinedion (nhu
pentoxazon); cac N-phenylphtalimit (nhu cinidon-etyl, flumiclorac, flumiclorac-pentyl, va
flumioxazin); cac dan xuit benzoxazinon (nhu 1,5-dimety1—6-thiox0-3—(2,2,7-triﬂo-3,4—
dihydro-3-oxo-4-prop-2-ynyl-2H-1 ,4-benzoxazin-6-y1)-1,3,5 -triazinan-2,4-dion);
flufenpyr va flufenpyr-etyl; pyraclonil; va profluazol.

Viéc ap dung cac chat diét ¢ co thé 1a theo mot cach lién tiép hodc dugc tron b%mg
thung v4i mot, hai chét diét cé hodc mdt dang két hop cua mot vai chét diét c6 hodc chét
diét ¢o twong hop bét ky khac. Nhiu 1an 4p dung mot chét diét c6 hodc hai chat diét co tr&
1én, & dang két hgp hoac chi mot minh, ¢6 thé duoc st dung trong mua sinh trudng cho céac
dién tich ¢6 céc thuc vat chuyén gen theo sang ché dung cho viéc kidm soat nhidu loai ¢o
dai hai 14 mAam, co dai mot 14 mam, hodc ca hai, vi dy, hai 1an ap dung (nhu 4p dung trudc
khi trdng va 4p dung sau khi moc hodc ap dung trudc khi moc va ap dung sau khi moc)
hoic ba 1an 4p dung (nhu &p dung trude khi trdng, 4p dung trude khi moc, va ap dung sau
khi moc hogc 4p dung trude khi moc va hai 14n 4p dung sau khi moc).

Nhu duge st dung trong ban mo ta nay, “kha ning chdng chiu” hodc “kha nang
chbng chiu chét diét co” ¢ nghia 1a kha ning cua thuc vat, hat gidng, hodc té bao trong
viéc khang lai cac tac dung doc cua chét diét co khi dugce ap dung. Kha nang chdng chiu
chét diét co cua thyue vat, hat giéng, md thuc vat, bd phan cta thuc vat, hodc té bao c6 thé
duoc do béng cach so sanh thuc vat, hat giéng, m6 thuc vat, bd phén cua thyc vat, hoéc té
bao v6i mot ddi ching thi nghiém thich hop. Vi du, kha nang chéng chiu chét diét ¢6 co

thé duoc do hodc danh gia bang cach ap dung chit diét c¢6 cho thuc vat chira phan tir ADN
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t4i t hop ma hoa protein c6 kha ning dem lai kha nang chong chiu chét diét co (thuc vat
kidm tra) va thyc vat thudc cing mot loai khong chira phan tr ADN tai t5 hop ma hoa
protein c6 kha nang dem lai kha nang chéng chiu chét diét co (thuc vat d6i chimg am) va
sau d6, so sanh t6n thuong thuc vét clia hai thuc vat nay, trong d6 kha nang chéng chiu
chét diét cé cua thuc vat kiém tra dugc thé hién bang ty 18 tdn thuong giam so vdi ty 1& ton
thuong cua thuc vat d6i chimg am. Hat giéng, md thuc vat, b phan cua thuc vat, té bao
hoac thuc vat chéng chiu chét diét co biéu hién mot mic dap tng giam dbi véi cac tac dung
ddc cua chat diét co khi so voi hat giéng, md thuc vat, bd phén cua thuc vat, té bao hoic
thuc vat d6i chitng 4m. Nhu dugc sir dung trong ban mo ta nay, “tinh trang chbng chiu chét
diét ¢0” la tinh trang chuyén gen truyén kha ning chéng chiu chét diét co dugc cai thién
vao thuc vat so véi thuc vat dbi chimg am.

Céc loai thue vat, thé hé con, hat gibng, té bao thyc vat, va bo phan cia thue vat
chuyén gen theo sang ché ¢6 thé con chita mot hogic nhiéu tinh trang chuyén gen phu thém.
Céc tinh trang chuyén gen phu thém c6 thé dugc dua vao bang céch lai thuc vat chira gen
duoc chuyén bao gdm céc phén tir ADN tai t6 hop duoc d& xuét theo sang ché véi mot thuc
vat khac chira (céc) tinh trang chuyén gen phu thém. Nhu dugc st dung trong ban mo ta
ndy, “lai” c6 nghia la nhan g10ng hai thuc vt riéng biét dé tao ra thuc vét thé hé con. C6
thé lai hai thuc vt chuyén gen nhu vay dé tao ra thé hé con ma chira céc tinh trang chuyén
gen. Nhu duoc st dung trong ban mo ta nay “the hé con” c6 nghia la con thudc thé hé bit
ky cua thuc vat b6 me, va thé hé con chuyén gen chua cAu tric ADN dugc d& xut theo
sang ché va ké thira tir it nhat mot thyc vat bd me. Theo céch khac, (c4c) tinh trang chuyén
gen phu thém ¢o thé duoc dua vao bang cich bién nap chu trac ADN d6i véi (cac) tinh
trang chuyén gen phu thém do6 bang cau tric ADN bao gbm céc phan tir ADN tai t6 hop
duoc d& xuét theo sang ché (vi du, béng tt ca cac cAu traic ADN c6 mit trong vai tro 12
mot phén cta cung mot vat truyén duoc st dung cho qué trinh bién nap thuc vat) hodc béng
cach cheén (cac) tinh trang phu thém vao thuc vat chuyén gen bao gdm cAu trac ADN dugc
& xuét theo sang ché hodc nguoc lai (vi du, bang cach s dung phuong phap bét ky trong
s6 cac phuong phéap cla qua trinh bién nap thuc vét trén té bao thuc vat hodc thyc vat
chuyén gen). Céc tinh trang chuyén gen phu thém nhu vy bao gdm, nhung khong chi gidi
han &, kha nang khang con trung tang, hidu qua st dung nudce tang, hi¢u suét san luong
ting, kha nang khang kho han tang, chét lugng hat gibng ting, chét luong dinh dudng dugc

cai thién, kha ning san xuét hat giong lai, va kha ning chong chiu chat diét cd, ma trong
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d6 tinh trang nay dugc do so vdi thuc vét loai hoang dai. Cac tinh trang chuyén gen phu
thém nhu vay la da biét ddi vé6i chuyén gia trong linh vure k§ thudt ndy; vi duy, danh sach
ctia céc tinh trang nhu vy duoc dua ra boi Cuc Kiém dich Pong Thuc vat (APHIS) trgc
thuoc B6 Nong nghiép Hoa Ky (USDA).

Céc thuc vat va thé hé con chuyén gen ma chira tinh trang chuyén gen dugc dé xuét
theo sang ché c6 thé duoc sir dung vé6i cac phuong phap nhan gidng bét ky ma thuong da
biét trong linh vuc k¥ thuat nay. O céac dong thuc vat bao gdm hai tinh trang chuyén gen
trd 1én, céac tinh trang chuyén gen nay co thé phan tach mot cach doc 14p, dugc lién két,
hoic 1a dang két hop cua cd hai ¢ cac dong thuc vat ¢6 ba tinh trang chuyén gen tr& 1én.
Qua trinh lai ngugc trd lai voi thuc vat b6 me va lai ngoai chung véi thue vat khong chuyén
gen ciing dugc dy li¢u, nhu 1a nhan gidng sinh dudng. Céac phan mo ta vé cac phuong phap
nhan giéng ma thuong dugc s dung d8 c6 dugc céc tinh trang va cay trong khac nhau 1a
da biét rd dbi voi chuyén gia trong linh vue k¥ thuat nay. Pé x4c nhan sy ¢6 mit cua (cac)
gen dugc chuyén & mot hat giéng ho#c thuc vat cu thé, mot loat thur nghiém co thé duoc
thuc hién. C4c thir nghiém nhu vay bao gdm, vi dy, cac thir nghiém sinh hoc phén t, nhu
thAm tach phuong Nam va thAm tach phuong Bic, PCR, va phuong phép giai trinh tu ADN;
c4c thir nghiém sinh hoa, nhu phat hién su cd mit cua san pham protein, vi dy, bing phuong
tién mién dich hoc (ELISA va thdm tach phuong Tay) hodc bang chirc nang enzym; cac
thir nghiém v& bd phan cta thye vét, nhu thir nghiém vé 14 hodc thir nghiém vé 1&; va dong
thoi, bing cach phén tich kiéu hinh cta thuc vat nguyén cay. Dé phan tich qua trinh ché
bién CTP & mot hat gidng hodc thuc vat chuyén gen cu thé, cac thit nghiém nhu phuong
phap giai trinh ty bing qua trinh suy bién cua Edman hodc phép phén tich do phd khdi c6
thé duge thuc hién trén protein PPO hodc DMO t4i t6 hop thu dugce tir thyc vat, hat gibng
hodc té bao chuyén gen va di ligu trinh tu thu duge 1an luot so vai dit ligu trinh tu cia
protein PPO hodc DMO.

Qua trinh nhép gen cla tinh trang chuyén gen vao kiéu gen thyc vat 1a dat duoc do
qua trinh chuyén hoa lai ngugc trd lai. Kiéu gen thyc vat ma tinh trang chuyén gen da duoc
nhap gen vao do co thé dugc goi 1a dong, vt lai cung dong, vat lai hodc kiéu gen dugc
chuyén héa nho lai ngugce tro lai. Theo cach tuong tu, kiéu gen thyc vt thiéu tinh trang
chuyén gen mong mudn c6 thé duoc goi 1a dong, vat lai cung dong, vat lai hodc kiéu gen

khéng duogc chuyén hoa.
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Nhu dugc st dung trong ban md ta nay, thuat ngir “bao gdm” c6 nghia la “bao gbm,

nhung khong chi gi6i han ¢”.
Cac vi du thuc hién sang ché

Céc vi du sau day duoc 14y vao dé chiing minh cc phuong 4n clia sang ché. Chuyén
gia trong linh vuc k¥ thuét nay can phai nhin nhén rang, vi xem Xét dén sang ché nay, c6
thé tao ra nhiéu thay dbi & cac phuong an cu thé ma duoc dé xudt va van thu dugc két qua
gidng hodc twong tuw ma khong di tréch khoi pham vi va pham vi khéi niém ctia sang ché.
Cu thé hon 13, s& sang to réng cac chat nhit dinh ma c6 lién quan vé mit hoa hoc hodc sinh
ly co thé dwoc st dung dé thay thé cho cac chit dugc mb ta trong ban md ta ndy c6 cung
mot két qua hodc dat dugc két qua tuong tu. TAt ca cac dang thay thé va dang cai bién
twong tu nhu vdy sang to d6i v6i chuyén gia trong linh vue k¥ thuat nay duoc xem la trong
pham vi va khai ni¢m cua sang ché.

Vi du 1: Qu4 trinh biéu hién CTP-DMO va qud trinh dinh vi & cac thé nguyén sinh dau
tuong

Thir nghiém vé thé nguyén sinh déu tuong dugc st dung dé danh gia hiéu qua hudéng
dich luc lap tuong dbi cua protein tai td hop bao gbdm mot trong sé nam CTP dugc lién két
theo kidu ¢6 thé hoat déng duge vao trinh tw DMO (SEQ ID NO:27). Dé theo doi muc
phéan bd chét dich bao twong va luc lap cua protein tai t6 hop, trinh ty ma héa protein huynh
quang xanh luc duoc bd sung vao két cu ma hoa dang két hop DMO va CTP tai t6 hop
(dugc goi trong ban mo ta nay 13 CTP-DMO) sao cho protein huynh quang xanh luc dugc
dung hgp vao dAu mut dAu tin cing carboxy ciia DMO.

C4c thé nguyén sinh dugc didu ché tir 14 mdm dau (chat mam nguyén sinh A3244).
Qua dau tuong chua truong thanh dugc thu hoach va cac hat g10ng (dai 4-6mm) dugc lay
ra bing cach st dung k¥ thuét vo trung. La maim tir mdi hat gidng dugc 14y ra bang tay,
dugc thai theo chiéu nam ngang thanh miéng 1mm, va dugc U trong dung dich d¢m CPW
(do pH 5.8) v6i manitol 0,7M trong 1 gidy ¢ 24-26°C trong bong t6i trong khi lac & muc 40
vong/phut. Sau d6, dung dich dém nay duoc loai ra va dugc thay thé bang dung dich dém
enzym (Xenlulaza ‘onozuka’ R-1 0 4%; Hemixenlulaza 2%; Macerozyme R- 10 0,3%; trong
dung dich d&m CPW (dd pH 5.8; v&i manitol 0,49M). M6 14 mam duge U trén thiét bi lic
quay & mirc 50 vong/phit o 24-26°C trong 2 gio. Cac thé nguyén sinh dau twong dugc giai

phong khoi mod 14 mam vao ltc két thiic qua trinh G nay bang cach lic xody dia bang tay va

-24-



38135

loc huyén phu thong qua 16p kép cta mit ludi nylon 60um vao 4ng hinh n6n 50ml. Céc
thé nguyén sinh dugc rira mot cach nhe nhang mot lan bé‘mg qua trinh tai tao huyén phu va
ly tam. Vién két cudi cung dugce tai tao huyén phi trong dung dich dém (MES 4mM, do
pH 5,7; NaCl 150mM; CaCl2 5mM; Manitol 0,5M) va dugc dé yén trong 1 gid trén nudc
d4. Sau d6, cac thé nguyén sinh dugc ly tim va vién két dugc tai tao huyén phu trong dung
dich dém bién nap (Manitol 0,4M; MgCI2 15mM; MES 4mM, d6 pH 5.7). Thé tich nay
duge didu chinh d& cho phép ¢6 1 x 10.000.000 thé nguyén sinh/ml. Qué trinh bién nap
dugc thuc hién bang cach tron 12,5ng ADN d6i v6i mdi cdu tric. ADN nay duoc két hop
mét céch nhe nhang véi 1,5 x 1.000.000 thé nguyén sinh, sau d6 1a qua trinh bd sung mot
thé tich ngang bang cta dung dich dém PEG. Phin nay dugc u trong 5 phit, sau do, duoc
pha lodng mt cach cham réi bang 300l dung dich dém W5 (NaCl 154mM; CaCly 125mM;
KCl 5mM; MES 2mM, d6 pH 5,7). Phan nay dugc 4 5 - 10 phut va sau do, 900ul dung
dich dém W5 dugc bd sung mot cach chém rai. Cac thé nguyén sinh duoc tao vién két va
duoc tai tao huyén phu trong dung dich dém WI (Manitol 0,5M; MES 4mM (do pH 5,7);
KCl 20mM) va duge @ & 24-26°C trong béng t0i. Phép phan tich bang phuong phap soi
kinh hién vi duogc thuc hién bang cach st dung Kinh hién vi Quét Laze Zeiss LSM510
META (Carl Zeiss Microlmaging, Inc., Thornwood, NY) dugc trang bi laze Krypton-
Argon Ion (458, 488nm), laze Heli-Neon xanh luc (543nm), va cac bd loc phém do Texas
va FITC. Qua trinh thu nhap hinh dnh va phép phan tich duge thyc hién bang cach st dung
ZEN 2012 v.8.1 (Carl Zeiss Microlmaging, Inc., Thornwood, NY) va vét kinh ngdm nudc
khiu do sé 1,2 phong dai 40X. Céc bude séng kich thich duoc sit dung 1a 488nm (GFP) va
543nm (su tu phat huynh quang tir Iuc lap), va cac bd loc phat xa 1a 500-530nm (GFP) va
630-700nm (su tu phat huynh quang tir luc lap). Péi voi mbi cAu trac, it nhat 50 té bao
riéng biét dugc tinh diém cho qua trinh dinh vi cAu tric: chat dich bao tuong, lap thé, hodc
c4 hai chét dich bao twong va lap thé. Két qua duoc ghi lai & dang ty 18 phin trdm cta cic
té bao co protein dugc dinh vi trong chét dich bao tuong hodc lap thé (hodc ca hai) cla

tdng sb clia cac té bao duogc phan tich va dugc dua ra trong Bang 4.
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Bang 4. Thir nghiém huéng dich thé nguyén sinh dau tuong

Chat
dich
Téng sd té bao | bao Chét dich bao
CTP duoc tinh diém | twong | twong va lap thé [Lap thé

APG6 (SEQ ID NO:1) 58 0 0 100%

At.CR88 (SEQ ID NO:3) 53 0 6% 94%

A 53 0 21% 79%

B 54 0 91% 9%
C 56 0 82% 18%
khong co 55 100% 0 0

Trong s& nam dang két hgp CTP-DMO dugc phén tich, chi c6 CTP APG6 (SEQ
IDNO:1) da dem lai 100% s6 té bao thé hién qua trinh dinh vi protein chi vao lap thé. CTP
At.CR88 (SEQ ID NO:3) da dem lai 94% s6 té bao thé hién qua trinh dinh vi protein chi
vao lap thé va 6% 36 té bao thé hién qua trinh dinh vi protein vao chét dich bao tuong va
lap thé. CTP ‘A’ d& dem lai 79% s6 t€ bao thé hién qua trinh dinh vi protein chi vao cac
lap thé va 21% sb té bao thé hi¢n qua trinh dinh vi vao chét dich bao twong va lap thé. CTP
‘B’ da dem lai 9% sb té bao thé hién qua trinh dinh vi protein chi vao lap thé va 91% sb té
bio thé hién qué trinh dinh vi vao c4c lap thé va chét dich bao twong. CTP ‘C’ da dem lai
18% b té bao thé hién qué trinh dinh vi protein chi vao lap thé va 82% sb té bao thé hién
qua trinh dinh vi vao cac lap thé va chét dich bao tuong. Néu khong c¢6 CTP, thi protein c6
mit chi trong cht dich bao twong. Céc két qua nay thé hién ring CTP APG6 1a c6 hiéu qua
100% d6i véi vie huéng dich CTP-DMO dén céc lap thé va CTP At.CR88 1a ¢6 hi¢u qua
94% dbi v6i viee huéng dich CTP-DMO dén céc lap thé.

Vi du 2: Qua trinh ché bién CTP-DMO ¢ lua mi chuyén gen

Cay lua mi chuyén gen dugc bién nap bang chu tric ADN bao gom phan tir ADN
t4i td hop ma hoa mot trong s& bén CTP tach biét dugc lien két theo kiéu c6 thé hoat dong
duogc vaio DMO duoc st dung dé danh gi4 qua trinh biéu hién protein va dé x4c dinh qué
trinh ché bién CTP.

Cay lta mi chuyén gen dugc tao ra bang cach st dung bén vat truyén bién nap thuc

vat khac nhau ma mdi vat truyén ndy bao gdm chu trac ADN chira mot trong s6 bén CTP
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khac nhau dugc lién két theo kidu c6 thé hoat dong duge vao DMO dugc lien két theo kiéu
c6 thé hoat dong dugc vao gen khdi diu. Cac phoi thai chua truéng thanh duoc nudi ciy
trude tir chAt mam nguyén sinh lta mi Samson (PVP 1994) dugc bién nap bang cich st
dung Agrobacterium tumefaciens dé tao ra cé4c thuc vat con chuyén gen bang cach st dung
cac phuong phap da biét di v6i chuyén gia trong linh vuc k¥ thuét nay. Céc mau la duoc
14y cho phép phén tich phan tu d8 x4c nhan s ban sao gen dugc chuyén trong hé gen cua
mdi sur bién doc nhét, va thuc vat RO c6 mot ban sao cua gen dugc chuyén duoc tu lai tao
va hat gidng R1 dugc thu gom.

Hat gidéng (50g) duoc xay thanh bot, sau d6, phan nay duoc bd sung vao dung dich
dém chiét 250ml (1xTBE (Tris-borat 8omM, EDTA 2mM, do pH 8,4), NaCl 200mM,
glyxerin 10%, phenylmetylsulfonyl florua 1mM (PMSF), benzamidin SmM, dithiothreitol
(DTT) 2mM, céc chét e ché proteaza cOmplete™ (Roche Diagnostics Corporation,
Indianopolis, IN)), va dugc lam thudn nhét bing Polytron® (VWR, Radnor, PA) trong
khoang chirng 20 gidy, sau do, duoc @ trong khi van lic & mirc 4°C trong 1 dén 2 gio. Hon
hop dugce ly tam & 4°C trong 25 phiit & murc 9.000 vong/phut va dich ndi & trén duoc két
tua mot cach li€n tiép bing amoni sulfat (AS) bdo hoa 10% va 55%, ma mdi budc két tha
duoc ly tam & 18.000 vong/phit trong 20 phut. Vién két tir dang két tia AS 10% duoc vut
bo.

Vién két tir phan 10-55% dugc hoa tan trong 30ml PBS (natri phosphat 0,1M, NaCl
0,15M) véi 1 vién nén cua cac chit (rc ché proteaza cOmplete™. Vién két da dugc hoa tan
dugc ly tdm va dich ndi & trén duoc loc thong qua mang 0,22um. Huyét thanh khéang thé
da dong cua dé chéng lai DMO dugc tron voi huyén phu c6 ty 1§ 1:1 cia nhya Pierce™
protein A/G agaroza (ThermoFischer Scientific, Grand Island, NY), sau 1,5 gio, nhya
protein A/G agaroza dugc nap khang thé khang DMO dugc rira 3 1An bang PBS va dugc
bd sung vao khoang chung 30ml cua phan dugc loc bang AS 10% - 55%. Sau khi u, nhua
duoc quay va dugc rua 3 13n bing PBS, sau do, dugc tai tao huyén phu trong 1ml PBS va
dwoc chuyén sang 6ng vi ly tAm va dugce tao vién két 1an nita.

Vién két cubi cuing dugc tai tao huyén pht trong dung dich dém Laemmli 2X, duoc
dun soi trong 5 phut, va cac mau duoc chay trén gel SDS-PAGE 10% trong dung dich dém
Tris-glyxin ¢ 185V (khong d61). Céc protein trong gel SDS-PAGE dugc chuyén sang mang
PVDF béng cach st dung dung dich dém chuyén CAPS, trong 30 phut & 4°Cva 100V. Cac

protein da lién két vao mang PDVF dugc nhudm bang phadm xanh lam Coomassie trong
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xép xi 30 gidy va bang twong ung v6i mdi protein trong s6 cac protein DMO trong phan
AS 10% - 55% dugc cét bd khoi mang thdm tach PVDF va duoc st dung cho phép phén
tich trinh ty protein dAu tan cing amin. Phuong phap gidi trinh tu protein dau tan cung
amin dugc thuc hién bang hoa hoc vé qué trinh suy bién Edman dugc ty dong hoa, ma mdi
phép phéan tich dugc thyc hién trong 15 chu k¥ bang céch st dung hoa hoc v& qua trinh suy
bién Edman dugc ty dong hoa. HE théng Giai trinh ty Applied Biosystems 494 Procise®
¢6 bom 140C Microgradient va Thiét bi phat hién Perkin Elmer Series 200 UV/Vis duoc
stt dung cho phép phan tich dugc kiém sodt bing phan mém Procise Control (phién ban
2.1) (ThermoFischer Scientific, Grand Island, NY). Dit liéu sdc ky dugc thu gom bang cach
str dung phan mém phan tich giai trinh tu protein SequencePro® (phién ban 2.1). Do dong
nhét duge thiét 1ap cho mdi protein néu it nhit 8 axit amin nhit quan véi trinh tu duge du
doén cua protein dugc du kién dugc quan sat. Cac két qua ctia phép giai trinh tu déu tan
cung amin dugc trinh bay trong Bang 5.

Bang 5. Phép giai trinh tu dAu tan ciing amin cda protein tai t6 hop

Cac su
bién
dugc Qua trinh ché bién CTP-
kiém tra CTP DMO DMO
APG6 (SEQID
2 NO:1) DMO (SEQ ID NO:18) DMO+1
At.CR88 (SEQ
3 ID NO:3) DMO (SEQ ID NO:18) DMO va DMO+1
CTP4 (SEQID
1 NO:4) DMO (SEQ ID NO:19) DMO+12
Os.waxy (SEQ ID
| 2 NO:6) DMO (SEQ ID NO:18) | DMO+10 va DMO-1 B

Céc tén goi cia DMO, DMO+1, DMO+10, va DMO+12 duogc st dung dé thé hién
rang phép giai trinh tu protein thé hién rang da c6 1an luot 0, 1, 10, hodc 12 axit amin cua
CTP con lai trén dAu mut diu tan ciing amin cia DMO sau khi ché bién. Tén goi cia DMO-
1 duoc su dung d4 thé hién rang metionin thi nhét ciia DMO duoc loai ra sau qué trinh ché

bién. Hai su bién doc nhét dugc kiém tra v& CTP APG6 (SEQ ID NO:1) dugc lién két theo
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kidu ¢6 thé hoat dong duoc vao DMO (SEQ ID NO:18). Cé hai mau da thé hién mot axit
amin ctia CTP con lai trén diu mut dAu tan cing amin cua DMO sau qua trinh ché bién
(DMO-+1). Ba su bién doc nhét dwoc kiém tra v& CTP At.CR88 (SEQ ID NO:3) duoc lién
k&t theo kidu ¢6 thé hoat dong dugc vao DMO (SEQ ID NO:18). T4t ca ba mAu da thé hién
khong hodc mot axit amin cua CTP con lai trén dau mut dau tan cing amin cia DMO sau
qué trinh ché bién (DMO va DMO+1). Su bién duge kiém tra tir CTP4 (SEQ ID NO:4)
duoc lién két theo kiéu ¢6 thé hoat dong duge vao DMO (SEQ ID NO: 19) d3 thé hi¢n muoi
hai axit amin ctia CTP con lai trén dAu mut du tan cung amin cia DMO sau qua trinh ché
bién (DMO+12). Hai su bién doc nhit dugce kiém tra vé CTP Os.Waxy (SEQ ID NO:6)
dugc lién Két theo kidu co thé hoat dong dugc vao DMO (SEQ ID NO:18). Mot mau da thé
hién mudi axit amin ctia CTP con lai trén dAu mut diu tin cung amin cia DMO sau qua
trinh ché bién (DMO+10) va mt da thé hién metionin th nhét ctia DMO duoc loai ra sau
qué trinh ché bién (DMO-1). Céc két qua nay thé hién raing CTP APG6 va CTP At. CR88
dwoc ché bién mot cach ¢ hi¢u qua tir DMO khi duoc biéu hién ¢ cac thuc vat chuyén
gen.

Vi du 3: Qua trinh bidu hién CTP-DMO & Brassica napus chuyén gen

Kha nang cta cac cAu trac ADN bao gdm phan tir ADN tai td hop ma hoa mot trong
<6 ba CTP tach bidt duoc lién két theo kiéu c6 thé hoat dong duge vao DMO trong viéc
dem lai kha nang chdng chiu dicamba dugc danh giad bang thuc vat Brassica napus chuyén
gen.

Thuc vat Brassica napus chuyén gen duoc tao ra bang cach st dung ba vt truyén
bién nap thuc vat khac nhau ma mdi vat truyén ndy bao gdm chu tric ADN chtra mot trong
<6 ba CTP khac nhau duge lién két theo kiéu c6 the hoat dong duge vao DMO dugc lién
K&t theo kidu c6 thé hoat dong dugc vao gen khoi dau. Gidng Brassica napus dong Phuc
hdi 65037 duge sit dung cho qua trinh bién nap do Agrobacterium lam trung gian va thuc
vat RO dugc sinh trudng trong nha kinh. Su bién doc nhét duogc sang loc v& sd ban sao cua
gen duoc chuyén. Thyc vat RO c6 mot ban sao cua gen duoc chuyén duoc tu lai tao va hat
gibng R1 dugc thu gom.

Kha ning chéng chiu dicamba dugc danh gia bang cach s dung thuc vat RO cd mot
ban sao ctia gen duogc chuyén c6 khung chinh vét truyén hodc hai ban sao cta gen duogc
chuyén. Kha ning chéng chiu dicamba dugc chi dinh 12 ton thuong do dicamba la 20% tré

xubng trong cac didu kién nha kinh. Céc su bién R0 ¢ cac chau duoc chia thanh ba nhom
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va dicamba (Clarity®) dugc 4p dung & mot trong sb ba ty 18: (1) khong c6 dicamba, (2)
dicamba & mic 11b ae/mau Anh (ty 1€ 2X), hodc (3) dicamba & murc 21b ae/mau Anh (ty 1&
4X). Céc thuc vat chuyén gen dugc phun va cdc murc xép hang tdn thuong duge ghi lai 21
ngay sau. Thyc vat chira CTP “A” dugc lién K&t theo kiéu co thé hoat dong dugc vao DMO
(SEQ ID NO:21) dé khong thé hién su bién ndo co tinh chbng chiu dbi véi dicamba. Thuc
vt chita CTP RbeS (SEQ ID NO:5) dugc lién két theo kiéu c6 thé hoat dong dugc vao
DMO (SEQ ID NO:21) dé thé hién 8 trong s6 9 su bién c6 kha ning chéng chiu doi véi ty
1¢ 2X cta dicamba va 7 trong s6 7 su bién c6 kha ning chbng chiu dbi vai ty 1€ 4X cua
dicamba. Thuc vét chira CTP APG6 (SEQ ID NO:1) dugc lién két theo kiéu c6 thé hoat
dong dugc vao DMO (SEQ ID NO: 20) da thé hién 7 trong sd 14 su bién c6 kha nang chéng
chiu ddi vdi ty 1& 2X cia dicamba va 6 trong s6 18 su bién c6 kha nang chdng chiu d6i voi
ty 1 4X cta dicamba. Cac két qua duge dua ra trong Bang 6.

Bang 6. Kha ndng chéng chiu dicamba & Brassica napus RO

CTP DMO Céc su bién | Cac su bién

¢6 tinh ¢6 tinh

chéng chiu chéng chiu

2X 4X

APG6 (SEQ ID NO:1) SEQ ID NO:20 7/14 6/18

RbcS (SEQ ID NO:5) SEQ ID NO:21 8/9 117
A (Cau trac 7) SEQIDNO:21 | - 0 0

Kha ning chdng chiu dicamba dugc danh gia trén thuc vat RO c¢6 mot ban sao cua
gen duoc chuyén. Thuc vat duge phun trong nha kinh bang dicamba (Clarity) ¢ mirc 11b
ae/miu Anh (ty 1& 2X), va kha nang chéng chiu dicamba dugc xac dinh 14 dén 21 ngay
sau. Thuc vat chita CTP APG6 dugc lién két theo kiéu c6 thé hoat dong dwgc vao DMO
(SEQ ID NO:20) da thé hién 13 su bién trong s6 31 su bién c6 kha nang chéng chiu doi
véi dicamba. Thuc vat chita CTP RbcS duoc lién két theo kiéu c6 thé hoat dong dugc vao
DMO (SEQ ID NO:21) da thé hién 13 su bién trong s6 17 su bién c6 kha nang chéng chiu
dbi v6i dicamba. Thuc véat chia CTP “A” dugc lién két theo kiéu c6 thé hoat dong duogc
vao DMO (SEQ ID NO:21) da thé hién 7 su bién trong sb 18 sy bién ¢6 kha ning chéng

chju dbi véi dicamba. Cac két qua dugc dua ra trong Bang 7.
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Bang 7. Kha nang chdng chiu dicamba & Brassica napus RO

CTP DMO Céc sy bién co
tinh chdng chiu
2X
APG6 (SEQIDNO:1) | SEQIDNO:20 13/31
RbcS (SEQ ID NO:5) SEQ ID NO:21 13/17
A (Céu triic 7) SEQ ID NO:21 7/18 |

Muoi hat giéng tur mdi thuc vat trong sb 28 thuc vat R1 chita CTP APG6 duoc lién
1cét theo kiéu co thé hoat dong dugc vao DMO (SEQ ID NO:20) (APG6+DMO) va mudi
hat giéng tir mdi thue vat trong s6 17 thuc vat R1 chira CTP RbcS duoc lién két theo kiéu
6 thé hoat dong dugc vao DMO (SEQ ID NO:21) (RbcS+DMO) duge sinh trudng trong
nha kinh. Thye vat dugc phun bang dicamba ¢ mirc 21b ae/mau Anh (4X) vao ngay trong,
sau do 1a dicamba ¢ murc 11b ae/miu Anh (2X) dicamba & giai doan V3, va dicamba & mirc
11b ae/miu Anh (2X) dicamba & giai doan 6 hoa dau tién (dugc dinh nghia 1a >90% sb
thue vét c6 dom hoa va khoang chirng 25% co it nhat mot hoa ng). Cac mac xép hang tén
thuong dugc 14y bay ngdy sau mdi 1an phun va dugc biéu dat ¢ dang phan trdm ton thuong
so v6i cac dbi chimg duge phun. Déi v6i thuc vat chita APG6+DMO, da c6 tbng cong 9
thé hé con tr 2 su bién co6 cac mirc xép hang tén thuong do dicamba 14 <20% 6 mdi khoang
thoi gian trong s ba khoang thoi gian xép hang. Pbi véi thuc vét chira RbcS+DMO, dﬁ co
77 thuc vét xuyén sudt 16 sy bién c6 kha nang chdng chiu dicamba la nh6 hon 20% & mdi
khoang thoi gian trong sb ba khoang thoi gian xép hang.

Qua trinh xac dinh dac diém protein dugc thuc hién b%ing cach st dung céc 14 dugc
thu hoach tu cac su bién RO. Mo 14 duoc xay trong nito 1ong va dugc chiét bang hai phén
thé tich ctia dung dich dém Laemmli 2X (BioRad, Hercules, CA) chira 2-mercaptoetanol
10% va DTT 5mM. Céc mau duoc dun s6i va 10ul duge nap 1én trén gel duge dic trude
4-20% Criterion™ (BioRad, Hercules, CA) va dugc chay trong dung dich dém
Tris/glyxin/SDS & 250V trong 45 phat. Protein trong gel dugc chuyén sang mang PVDF &
400mA trong 30 phut trong dung dich dém Tris/glyxin chira metanol 20%. Protein DMO
dugc phat hién bang cach st dung huyét thanh mién dich khang DMO da dong cia tho va
khéng thé thr cip khang cua thé duge tiép hop voi HRP. Tin hiéu dugc phat hién bang

cach st dung kit SuperSignal™ West Pico Chemiluminescent (ThermoFischer Scientific,
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Grand Island, NY). Pi c6 mot bang don 1¢ 1a xép xi 38kDa, ddy la kich ¢ duoc du kién
ctia protein DMO dugc ché bién mot cach hoan chinh, dbi voi mbi su bién trong sb ba su
bién chita APG6-DMO. Da ¢6 hai bang 1a xép xi 38kDa va xép xi 41kDa d6i v6i mdi sy
bién trong sb sau su bién chira RbcS-DMO. Béng 41kDa la nhét quan v6i DMO+27 va da
dugc ghi nhan & déu twong chira RbcS-DMO truéce do (U.S. Patent No. 7,838,729). D ¢6
mirc biéu hién rit thép cua protein DMO & tAt ca cac su bién chira DMO-CTP “A”, va tin
hicu duoc phat hién sau khoang thoi gian tiép xtc dai la bang bang xAp xi 50kDa va bang
bang xAp xi 39kDa. Bang 50kDa la xép xi kich c& dugc du kién cia DMO-CTP “A” khong
duoc ché bién. Céc két qua nay thé hién ring APG6-DMO da tao ra mdt bang don 1é ¢6
kich c& dugc du kién nhét quén v6i DMO dugc ché bién mot cach déy du.

Protein ti td hop dugc tinh ché tr md 14 cia thue vat RO chira APG6-DMO hodc
RbcS-DMO. Phép phén tich trinh tu dAu tan cing amin dugc thyc hién bang cach st dung
héa hoc vé qua trinh suy bién ctia Edman nhu dugc md ta. Phép phén tich trinh ty du tin
cing amin dd xdc nhén cac trinh ty ddu tdn cung amin DMO ¢6 mat cia DMO+27 va
DMO-1 ¢6 mit & thuc vat chia RbcS-DMO, nhét quan v6i kich c& cua cac bang DMO
dugc nhin thdy trén mang thAm tach phuong Tay. Phép phén tich trinh ty dau tan cing
amin dd xac nhan su c6 mét cta chi DMO+1 trinh ty dau tan cung amin DMO & thuc vat
chira APG6-DMO, nhat quéan véi kich ¢& cia cac bang DMO dugc nhin thdy trén mang
thdm tach phuong Tay. Két qua nay xac nhan rang viéc st dung CTP APG6 dem lai qua
trinh ché bién hoan chinh cia DMO duogc lién két theo kiéu co thé hoat dong dugc ¢ thuc
vat.

Vi du 4: Qua trinh biéu hién CTP-DMO & ngd chuyén gen

Qua trinh biéu hién cta cac cAu trac ADN bao gém phan tor ADN tai t6 hop ma hoa
mot trong s hai CTP tach biét dugc lién két theo kiéu co thé hoat ddng dugc vao DMO
dugc phan tich ¢ thuc vat va té bao ngd chuyén gen.

Qua trinh bién nap nhit thoi thé nguyén sinh 16p diép nhuc ngd dugc st dung aé
danh gia mirc biéu hién DMO tuong d6i cta hai dang két hop CTP-DMO. Céc chu tric
ADN la dong nhét chi c6 diéu CTP duoc lién Kkét theo kidu c6 thé hoat dong dugc vao
DMO (SEQ ID NO:18) la APG6 (SEQ ID NO:1) hogc CTP4 (SEQ ID NO:4). Cac thé
nguyén sinh dugc didu ché vé& co ban nhu duge mo ta trong Vi du 1. Sau qua trinh bién
nap, cac té bao dugc thu hoach va cac mirc protein DMO dugc xac dinh bang thir nghiém

hép thy midn dich lién két enzym (ELISA). Protein t bén mAu thé nguyén sinh duge bién
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nap duoc do d6i véi mdi dang két hgp CTP-DMO & dang nanogam (ng) DMO cho moi
miligam (mg) tong protein. Cac thé nguyén sinh duoc bién nap biang APG6-DMO da c6
mitc DMO cao hon xép xi 4 1in so véi cac thé nguyén sinh duge bién nap bing CTP4-
DMO. Dit liéu duoc dua ra trong Bang 8.

Cay ngd chuyén gen duoc tao ra bang cach st dung céc cu tric ADN, va thyuc vat
RO duoc sinh truong. Cac mau 14 dugc thu gom tir thuc vat RO thé hién tam su bién ban
sao don 1& doc nhit va st dung cho ELISA dinh luong @ do mic DMO. Mtrc biéu hién
DMO & mé 14 RO d6i v6i céc su bién chira APG6-DMO la cao hon xAp xi 4 1an so véi cac
su bién chita CTP4-DMO. Dit liu duogc dua ra trong Bang 8.

Phép giai trinh tu d4u tan cung amin dugc thuc hién dbi véi DMO duoc biéu hién 6
ciy ngo chuyén gen. Protein dugc tinh ché tir cay ngd chuyén gen biéu hién CTP4-DMO
hoic APG6-DMO va duge didu ché cho phuwong phép gidi trinh tu bang qué trinh suy bién
ciia Edman vé co ban nhu duge md ta trong Vi du 2. Phép phén tich trinh tu d4u tan cung
amin da xac nhn cac trinh tu dau tan cuing amin DMO cta DMO+6, DMO+7, va DMO+12
c6 mit & thuc vat chira CTP4-DMO. Phép phan tich trinh tu dAu tan cing amin dd xé4c nhén
cac trinh tu dau tan cing amin DMO ctia DMO va DMO+1 ¢ thyc vat chira APG6-DMO.
Céc két qua nay thé hién rang qua trinh ché bién CTP thi hoan chinh hon v6i APG6 so v6i
CTP4, nhu dugc minh ching bang hién tugng c6 it axit amin CTP hon con lai & dau mut
dAu tAn cing amin cia DMO. Dt liu dugc dua ra trong Bang 8.

Bang 8. Mirc biéu hién protein DMO & ngd

Mac DMO thé | Miic DMO thuc

nguyén sinh | vit  RO(ng/mg) | Qué trinh ché Dbién
CTP (ng/mg) (SD) (SD) CTP-DMO
APG6 (SEQ ID
NO:1) 12,44 (1,91) 5,44 (0,82) DMO va DMO+1
CTP4 (SEQ ID DMO+12, DMO+7, va
NO:4) 3,10 (0,64) 1,19 (0,55) DMO+6 |

Ngob chuyén gen dugc tao ra bang qué trinh bién nap do Agrobacterium lam trung
gian bang cach sir dung cac phuong phéap da biét d6i v6i chuyén gia trong linh vuc k¥ thuat
nay ¢6 cdu tric ADN chira phéan tir ADN tai t4 hop ma hoa APG6-DMO hodc CTP4-DMO.

Kha ning chdng chiu dicamba dugc danh gia trong thir nghiém thuc dia dbi véi thuc vat
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lai F1 chuyén gen. Thir nghiém thyc dia bao gbm bdn 1an x1r ly & hai dia diém ma mdi lan
¢6 hai 14n 13p lai nhu nhau. Bén 14n xtt Iy 1a: (1) dicamba (Clarity®) dugc ap dung ¢ mirc
21b ae/mau Anh (4X) & V2, sau d6 la V4, sau d6 1a V8; (2) dicamba dugc dp dung & muc
41b at/mAu Anh (8X) & V2, sau do6 la V4, sau d6 1a V8; (3) dicamba dugc dp dung & muc
81b at/miu Anh (16X) & V2, sau d6 12 V4, sau d6 1a V8; va (4) dicamba dugc ap dung o
mtre 161b at/mAu Anh (32X) & V2, sau d6 1a V4, sau d6 1a V8. Tén thuong cdy trong duge
xép hang mudi ngay sau khi xu ly va dugc do & dang phan tram tén thuong cdy trong cho
mdi giai doan V (CIPV2, CIPV4, hodc CIPV8). Vo luc két thuc mua, hat ngii cde duge
thu hoach va san lugng dugc do ¢ dang gia/miu Anh. DPéi voi ca muc xép hang CIPV va
san luong, muc chénh léch dang ké it nhét (least significant difference-LSD) ¢ mirc Xac
sufit 1 5% (p=0,05) dugc tinh toan. Céc ty 1¢ dicamba cao nhét (16X va 32X) duoc ap dung
cho thuc vét lai F1 chira APG6-DMO da thé hién tdn thuong sinh dudng hot it hon va san
luong hat ngti cbc cao hon so véi thuc vat chira CTP4-DMO. Dit liéu dugc dua ra trong
Bang 9.

Bang 9. Thyc hién kiém tra tht nghiém thuc dia thyc vat lai F1 v& tdn thuong do dicamba



va san luong
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Dicam | CTP-DMO | CIPV2 CIPV4 CIPV8 San lugng
ba (LSD=0,05) | (LSD=0,05) (LSD=0,05) gia/miu  Anh
(LSD=0,05)
21b CTP4- 0,75 (4,7) 0,75 (7,1) 4,25 (4,6) 239,13 (21,17)
DMO
APG6- 0,75 (4,7) 2(7,1) 3 (4,6) 231,99 (21,17)
DMO
DPb6i ching | 40,63 (4,7) | 45(7.1) 4938 (4,6) |58,25(21,17)
am
41b CTP4- 2 (5.4) 1,25 (6,6) 7,5 (5,3) 232,87 (17,11)
DMO
APG6- 1,5 (5.4) 2 (6,6) 7,5 (5,3) 230,44 (17,11)
DMO
D6i chung | 46,875 (5.4) | 65(6.6) 80 (5,3) 5,69 (17,11)
am
8lb CTP4- 2,5(8,4) 4(5,3) 15 (6,7) 206,63 (28,15)
DMO
APG6- 1,5(8.4) 4 (5,3) 11,25 (6,7) | 242,37 (28,15)
DMO
Dbi ching | 73,125 (8,4) | 81.25 (5,3) 87,375 (6,7) |3,51(28,15)
am
161b CTP4- 6,25 (4,8) 8,75 (3,1) 16,25 (0) 199,8 (18,35)
DMO _
APG6- 2 (4,8) 5,75(3,1) 17,5 (0) 212,34 (18,35)
DMO
Db6i chung | 82,5 (4.8) 90,625 (3,1) 99,5 (0) 5,03 (18,35)
am

Vi du 5: Qua trinh biéu hien CTP-DMO ¢ dau twong va bong chuyén gen

CTP APG6 duoc t6i wu hoa @8 tang cuong tinh hig¢u qua dich ma protein (qué trinh
tbng hop protein) va lam tang hién twong tich tu protein. CTP APG6 da duoc t6i uu hoa
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(SEQ ID NO:2) c6 sy thay d4i axit amin tir threonin (T) sang serin (S) & cac vi tri 3 va 4
ciia CTP APG6 (SEQ ID NO:1). Céc céu triic ADN dugc tao ra d8 so sanh hai CTP, mdi
CTP nay dugc lién K&t theo kiéu c6 thé hoat dong duge vao DMO o dau tuong.

Cay dau tuong chuyén gen dugc tao ra c6 hai chu tric ADN ma dong nhét ngoai trir
CTP APG6. CAu trac ADN thir nhit c6 APG6 (SEQ ID NO:1) dugec lién két theo kiéu c6
thé hoat dong dugc vao DMO (SEQ ID NO:18). Chu trac ADN tht hai ¢6 APG6 duge toi
wu héa (SEQ ID NO:2) duge lién két theo kidu c6 thé hoat dong duge vao DMO (SEQ ID
NO:18). Mbi chu trac ADN dugc st dung dé bién nap dau twong A3555 bang cac phuong
phap bién nap do Agrobacterium lam trung gian. Sau qua trinh bién nap, thuc vat chuyén
gen RO chira mdt ban sao don 1é cta gen dugc chuyén dugc nhén di¢n bang thir nghiém
PCR. Thuc vét RO c6 béan sao don 1¢ dugc sinh truéng trong nha kinh, va hat gidng R1
duoc thu hoach. Muoi hat giéng R1 cho mdi su bién dbi véi 4 su bién duoc tao ra b%mg
cach st dung mdi chu trac trong sb hai chu trac ADN va hat gidng AG3555 dugc trong dé
danh gia kha nang chdng chiu cua cay trdng ddi v6i phuong phap xu ly dicamba sau khi
moc trong cac diéu kién sinh trudng ti€u chun & nha kinh. Dicamba (Clarity) dugc ap
dung & giai doan V4 & muc 1120g ai/ha. Cac mtre xép hang tdn thuong cay trong duoc 14y
10 ngay sau khi xtt ly. Céc mau 14 tir cdy dau twong c6 tinh chdng chiu dicamba duoc lay
cho cac 1an do mirc protein tai td hop va phép phén tich trinh ty d4u tin cung amin. Muc
protein DMO dugc phat hién bang ELISA la 13,35 + 2,7ng/mg ddi voi cay dau tuong
chuyén gen R1 c6 tinh chéng chiu dicamba c6 mdt ban sao don 1& co CTP APG6 (SEQ ID
NO:1) dugc lién Kkét theo kiéu c6 thé hoat dong dugc vao DMO (SEQ ID NO:18). Mirc
protein DMO dugc phét hién bang ELISA 1a 18,55 + 3 ,Ing/mg dbi véi cay déu tuong
chuyén gen R1 c6 tinh chéng chiu dicamba c6 mot ban sao don 1& c6 CTP APG6 da dugc
t61 wu hoa (SEQ ID NO:2). Khong phat hién dugc protein DMO nao & md 14 dau tuong
A3555 dbi chtiing am. Muc xép hang tdn thuong do dicamba cta cay dau tuong chuyén
gen R1 c¢6 mot ban sao don 1& ¢c6 CTP APG6 (SEQ ID NO:1) duoc lién két theo kiéu c6
thé hoat dong dugc vao DMO (SEQ ID NO:18) 1a 3, 6%. Mirc xép hang tdn thuong do
dicamba cua cdy dau tuong chuyén gen R1 c6 mdt ban sao don 1& ¢6 CTP APG6 di dugc
i wu hoa (SEQ ID NO:2) duge lién két theo kidu c6 thé hoat dong duge vao DMO (SEQ
ID NO:18) 1a 2,7%. Déu tuong A3555 dbi chimg dm c6 mic xép hang ton thuong do
dicamba 12 99,8%. C4c mau 14 tir cdy ddu tuong chuyén gen R1 c6 tinh chbng chiu dicamba

c6 mot ban sao don 1& duge str dung cho phép gidi trinh tu dau tn cing amin (nhu dugc
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md ta trong cac Vi du 2 va 4). Phép phan tich trinh ty d4u tdn cung amin da x4c nhan ring
qua trinh ché bién APG6-DMO va APG6-DMO duge t6i wu hoa da dem lai qua trinh ché
bién day du cua CTP tir dAu tn cing amin cua protein DMO. Mitc DMO, ton thuong do
dicamba, va qué trinh ché bién APG6-DMO thé hién ring ca APG6 va APG6 dugc toi uu
hoa khi duoc lién két theo kidu c6 thé hoat dong duge vao DMO dem lai kha nang chong
chiu déi v6i dicamba va ca hai CTP dugc ché bién mot cach day du & thuc vat. Dir liéu

duoc dua ra trong Bang 10.
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Bang 10. Thyc hién kiém tra nha kinh dbi véi dau tuong R1

Ton thuong do Quaé trinh ché
Muac DMO 14 ,
CTP dicamba, bién APG6-
(ng/mg) .
Giai doan V4 DMO
APG6
13,35+ 2,7 3,6% DMO
SEQ ID NO:1
APG6 dugc toi uu
hoéa 18,55+ 3,1 2,7% DMO
SEQ ID NO:2
. Khong dugce khong ap dung
A3555 doi chiing am 99,8%
phat hién duoc

Cay bong chuyén gen dugc tao ra c6 hai chu tric ADN ma ddng nhét ngoai trir CTP
APG6. Chu tric ADN thi nhit ¢6 APG6 (SEQ ID NO:1) duge lién két theo kiu co thé
hoat dong dugc vao DMO (SEQ ID NO:18). CAu tric ADN tht hai c6 CTP APG6 da dugc
i wu héa (SEQ ID NO:2) duoc lién két theo kidu c6 thé hoat ddng duge vao DMO (SEQ
ID NO:18). Méi chu trac ADN duoc bién nap vao bong bang qué trinh bién nap do
Agrobacterium lam trung gian béng cach st dung cac phuong phap da biét dbi véi chuyén
gia trong linh vuc k¥ thuat nay. Sau qua trinh bién nap, cac ciy bong chuyén gen RO chira
mot ban sao don 1€ ctia gen dugc chuyén duge nhan dién bang thir nghiém PCR, duogc sinh
truéng trong nha kinh, va hat gibng R1 dugc thu hoach. Muoi hat gibng R1 cho mdi su
bién tir 10 su bién d6i voi mdi chu truc va hat gibng tir bong DP393 duoc trong dé danh
gid kha nang chdng chiu cua cay trong dbi v6i qua trinh ap dung sau khi moc cua dicamba.
Dicamba (Clarity) duoc ap dung 6 giai doan V4 & muc 1120g ai/ha. Cac muc xép hang
phan trim tdn thuong cy trong dugc 14y 9 ngay sau khi xtr ly. Céc mau 14 tir cdy bong ¢o
tinh chdng chiu dugc st dung cho viéc do muc protein va phép phan tich trinh tu dau tan
clng amin ciia APG6-DMO hoic APG6-DMO dugc t8i wu héa. Mic protein DMO dugce
phat hién bang ELISA 1a176,2 £ 103ng/mg db1 véi cay bong chuyén gen R1 co tinh chéng
chiu dicamba c6 mot ban sao don 1& c6 CTP APG6 (SEQ ID NO:1) dugc Jién két theo kiéu
¢6 thé hoat dong duge vao DMO (SEQ ID NO:18). Mtrc protein DMO dugc phat hién bang
ELISA la 1365 + 58,6ng/mg ddi v6i cdy bong chuyén gen R1 co tinh chong chiu dicamba
¢6 mot ban sao don 1& c6 CTP APG6 da duge t6i vu héa (SEQ ID NO:2). Khong phat hién
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dugc protein DMO nao ¢ md la bong DP393 db6i chimg am. Tdn thuong do dicamba cia
cay bong chuyén gen R1 c6 mot ban sao don 1& ¢6 CTP APG6 (SEQ ID NO:1) dugc lién
1cét theo kiéu ¢6 thé hoat dong dugc vao DMO (SEQ ID NO:18) 1a 2,6%. Tén thuong do
dicamba cua cac thuc vat chuyén gen R1 c6 mdt ban sao don 16 ¢6 CTP APG6 da duoc toi
wru héa (SEQ ID NO:2) duge lién két theo Kkidu ¢6 thé hoat dong duge vao DMO (SEQ ID
NO:18) 12 2,2%. Tén thuong bong DP393 d6i ching am 13 85%. Céc mau la tir thuc vat
R1 ¢6 tinh chéng chiu dicamba c6 mot ban sao don 1é dugc st dung cho phép giai trinh tu
dAu tan cung amin (nhu duge mo ta trong cac Vi du 2 va 4). Phép phan tich trinh tu dau
tan cing amin d& xac nhan ring qué trinh ché bién APG6-DMO va APG6-DMO duoc tdi
wu hoa d3 dem lai qué trinh ché bién diy du cua CTP tur dAu tan cing amin cua protein
DMO. Mitc biéu hién protein DMO, tbn thuong do dicamba, va qud trinh ché bién dau tan
cung amin cia APG6-DMO va APG6-DMO duoc tdi wu hoa thé hién ring ca APG6 va
APG6 dugc tb61 wu hoa khi dugc lién két theo kiéu co thé hoat dong dugc vao DMO dem
lai kha nang chéng chiu ddi voi dicamba va ca hai CTP dugc ché bién mot cach ddy du &
thuc vat. Dt liéu dugce dua ra trong Bang 11.

Bang 11. Thyc hién kiém tra nha kinh d6i v6i bong R1

| Tdn thuong do ]
dicamba tinh theo | Qué trinh ché
Mitc DMO %, bién APG6-
CTP 14 (ng/mg) Giai doan V4 DMO
APGO 176,2 £103 2,6% DMO

(SEQ ID NO:1)
APG6 duoc téi wu hoa (SEQ 136,5 +

2,2% DMO
ID NO:2) 58,6
Khong
khong ap
duogc phat 85%
, dung dugc
L DP393 ddi chimg dm hién

Vi du 6: Mic biéu hién CTP-PPO & ngd chuyén gen
Céc PPO méi ma c6 tinh chdng chiu doi voi cac chét diét c6 PPO dugce nhén dién
bang cach st dung hé thng sang loc vi khuén dung cho chét diét co. Hé théng sang loc

nay da sa dung thir nghiém vé sy sinh trudng cla chung E. coli khuyét thiéu trong moi
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truong chét 16ng LB c6 chat diét co PPO d& nhan dién cac PPO ma khong nhay cam doi
v6i chét diét co PPO.

Chung E. coli khuyét thiéu dugc bién nap bang vat truyén biéu hién vi khuén chira
hoat tinh PPO da dugc xac nhén va dugc nuoi ciy trong moi truong chit 1ong LB. Dang
tinh thé da duoc tinh ché cia mot trong s6 nam chat diét c6 PPO khac nhau (acifluorfen
(1mM), flumioxazin (0,5mM), lactofen (0,5mM), fomesafen (1mM), va S-3100 (100uM),
thé hién ba phan nhom hoa hoc PPO khac nhau, dugce bd sung vao moi trudng nay. Céc
protein tai td hop duoc bidu hién va tbc @ sinh trudng cua E. coli dugc do. Céac duong
cong vé su sinh truéng (OD600) dugc do d6i v6i cac bién thé khac nhau khi c6 mét va
thiéu ving cdc chat diét c6 PPO & céc thoi diém duoc chon lua tir thoi diém khong dén hai
muoi bbn gid. Su sinh truéng cua chung E. coli khuyét thiéu di dugc bién nap trong moi
truong LB khi ¢6 mat chét diét c6 PPO thé hién rang gen dugc st dung d bién nap E. coli
d3 ma hoa protoporphyrinogen oxidaza khong nhay cam v&i chét diét co (iPPO).

Mudi PPO duge dua ra & dang SEQ ID NO: 40-49 tt ca déu dugc phat hi¢n thy
1a dem lai cac toc do sinh truéng binh thudng cho ching E. coli khuyét thiéu trong moi
truong LB khi c¢6 mit chit diét c6 PPO, thé hién rdng céac protein nay la cac
protoporphyrinogen oxidaza khong nhay cam vdi chét diét c6 (iPPO). Chung E. coli khuyét
thiéu biéu hién WH_PPO (SEQ ID NO:60) 1a nhay cam d6i voi tht ca ndm chét diét co
PPO, xac nhan rang thir nghiém nay c6 th phan biét gitta PPO nhay cam va PPO khong
nhay cam d6i voi mdi chat diét co trong sb céc chét diét co nay.

Bén vat truyén bién nap thyc vét dugc tao ra dung d8 bidu hién PPO H_N10 (SEQ
ID NO:43) in planta. Céac cAu tric bién nap 1 va 11 c6 cing mot dang két hop gen khai
dau cong voi gen din dau cong véi ving ndi, cung mot trinh ty 3°UTR, cung mdt PPO
H N10 (SEQID NO:43), nhung khéc biét v& céc trinh tu CTP, va duge su dung trong qué
trinh bién nap dau tuong. Cac cAu tric bién nap 6 va 16 ¢6 cing mot dang két hop gen khai
dau cdng voi gen din diu cong v6i vung noi, cung mdt trinh tu 3°UTR, cung mot PPO
H N10 (SEQ ID NO: 43), nhung khéc biét v& c4c trinh ty CTP, va dugce su dung trong qua
trinh bién nap ngd. Bang 12 dua ra dang két chu clia cac cAu trac bién nap thuc véat PPO

H NI10.
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Bang 12. Dang két cAu céu trac co PPO H_N10

Cay trong bién nap CAu tric CTP CTP SEQ ID NO
P4iu tuong va Bong 1 APG6 SEQ ID NO:1
Déu tuong 11 12G088600TP | SEQ ID NO:38
6 APG6 SEQ ID NO:1
Ngo
16 12G088600TP | SEQ ID NO:38

Céc enzym PPO dugc biéu hién & cdy ngd chuyén gen, va céac thyc vat chuyén gen
duoc phén tich v& kha nang chéng chiu chét diét co PPO. Cac vt truyén bién nap thuc vat
duoc kién tao bao gbm phan tir ADN téi td hgp ma hoa mot trong sb cac enzym PPO duoc
dua ra & dang cac SEQ ID NO:40-59. Trinh ty ADN md hoa enzym PPO ¢o6 thé bao gom
& diu mat 5° mot codon ding cho metionin, thuong duoc goi 1a codon khoi dau, hoic
codon nay cé thé dugc loai bo dé tao thuén 1¢i cho su lién két c6 thé hoat dong dugc cua
trinh tu peptit van chuyén luc lap vao dAu mut 5° cta trinh tw ma hoa. Céac vi du vé trinh ty
protein enzym PPO chira metionin & ddu tAn cung amin dugc dua ra ¢ dang cac SEQ ID
NO:40-49. Cac vi du vé trinh tu protein enzym PPO ma khong ¢6 metionin & d4u tan cung
amin duoc dua ra & dang cac SEQ ID NO:50-59. Dbi v6i qua trinh bién nap thuc vat, cic

trinh tu nucleotit ma hoa cac enzym PPO gia dinh dugc t61 wu hoa codon dung cho qua
trinh biéu hién thyuc vat hai 14 mam hodc qua trinh biéu hién thuc vat mot la mam. Bang 2
dua ra cac SEQ ID NO tuwong Ung véi trinh tu protein va trinh tu nucleotit ciia cdc enzym
PPO trong cac vat truyen bién nap.

Déi véi viéc thyce hién kidm tra & ngd in planta, ngd (LH244) duoc bién nap bang
cach stt dung Agrobacterium tumefaciens va cac phuong phép ti€u chuin da biét trong linh
vuc k¥ thuéat nay. Thye vat F1 chuyén gen dugc tao ra tir qua trinh lai ngoai ching thuc vt
RO c6 ban sao don 1& bidu hién H_N10 (SEQ ID NO:43) & mot trong s hai dang két ciu
chu tric duge kidm tra trong nha kinh vé kha ndng chéng chiu chét diét co. Thue vat duge
xtt 1y bang S-3100 & murc 40 gam/ha & giai doan sinh trudmg V3 va cac muc xép hang ton
thuong dugc 14y bay ngay sau khi xt ly. Céy ngd chuyén gen biéu hién H N10 (SEQ ID
NO:43) trong dang Kbt cAu céu tric 6 (APG6 (SEQ ID NO:1) dugc Jién két theo kiéu c6
thé hoat dong dugc vao PPO H_ N10 (SEQ ID NO:43)) da dem lai 13 trong s& 18 su bién
tao ra thuc vat c6 tinh chéng chiu cao (t6n thuong 10% trd xudng) nhung dang két cAu cAu

tric 16 (12G088600TP (SEQ ID NO:38) duogc lién Kkét theo kiéu c6 thé hoat dong duge
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vao PPO H N10 (SEQ ID NO:43)) da khong dem lai lai su bién tao ra thuc vét c6 tinh
chéng chiu cao nao.

Thuc vat Fl chuyén gen dugc tao ra tir qué trinh lai ngoai chuing thuc vat RO ¢co
ban sao don 1& biéu hién H N10 (SEQ ID NO:43) ¢ mot trong sé hai dang két cAu céu tric
(cac cu triic 6 va 16) dugc kiém tra & thuc dia v& kha nang chéng chiu chét diét cé. Quan
thé F1 nay da phan tach (50% ban hop tir va 50% khuyét thiéu) va qué trinh chon lua doi
vé4i cac thuc vat chuyén gen khong dugc thyc hién trude cac 1an xép hang tdn thuong. Cac
mirc xép hang ton thuong trung binh tbng thé ciia quin thé nhu vay dugc du kién 1a cao
hon quan thé chuyén gen thudn nhét vi that khé phéan biét cac thuc vat khong chuyén gen
v&i cac thuc vat chuyén gen. C4c thir nghi¢m dugc thuc hién ¢ hai dia diém vé6i hai lan lap
lai nhu nhau va 3 1in xt 1y cho mdi cAu trac. Cay ngd khong chuyén gen dugc sir dung lam
dbi chimg am. Phuong phép xtr Iy bang viéc ap dung cac chét diét co 1a nhu sau: Xt 1y 1
12 S-3100 & murc 0,0361b ai/mau Anh duoc 4p dung & mirc V2, sau d6 1a (fb) V4, sau do la
V8; Xu ly 2: 1a S-3100 ¢ muc 0,0721b ai/mau Anh duoc ap dung & V2, sau do la V4, sau
d61a V8; Xur ly 3: 14 S-3100 ¢ muc 0,144 1b ai/miu Anh duoc 4p dung & V2, sau do 1a V4,
sau d6 1a V8. Cac muc xép hang phén tram ton thuong cay trdng dugc danh gia ¢ giai doan
sinh truéng V2 (CIPV2) va ¢ giai doan sinh truéng V4 (CIPV4) vao thoi didm 5 dén 7
ngay sau khi xtr 1y (sai & V2 va sai s V4 1a mdt nira muc chénh 1éch dang ké it nhét
(LSD)). Céc mitc xép hang ton thuong cay trdng dugc két hop dbi voi ca hai dia diém. Tét
ca cac thuc vat khong chuyén gen va thuc vét 6 cac sy bién duoc tao ra bang cach sur dung
chu tric 16 (12G088600TP (SEQ ID NO:38) duge lién Kkét theo kiéu c6 thé hoat dong duoc
vao PPO H N10 (SEQ ID NO:43)) du thé hién tén thuong tir 94,6% - 99,5% sau ca vice
ap dung chét diét c6 V2 va viéc ap dung chat diét c6 V4 dbi v6i mdi 1an xir 1y trong s6 ba
lan xur Iy. Thyc vat c6 cac sy bién dugc tao ra bang cach str dung chu trac 6 (APG6 (SEQ
[D NO:1) duoc lién két theo kiéu c6 thé hoat dong duoc vao PPO H_N10 (SEQID NO:43))
d3 thé hién ton thuong chi 30% dén 50% sau viéc ap dung chét diét co V2 va da khong thé
hién tdn thuong nao sau viéc ap dung chét diét c¢6 V4. Dit lieu duoc dua ra trong Bang 13.

Bang 13. Thu nghi¢m thuc dia vé do hiéu nghiém dbi véi ngd F1 chira PPO H N10 (SEQ
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ID NO:43)
CTP , | Sai
" 1 /4 , Sai sO ,
Xt ly Cau trc CTP SEQID | CIPV2 | CIPV4 sO
V2
NO V4
.. . khong
DPdi chung am | khong san ¢o . 94,6 99 86 |12
san cO
Xtly 1l
6 APG6 1 37,5 0 8,6 | 1,2
16 12G088600TP 38 96,3 98.5 8,6 |12
.. . khong
D&i chiung Am | khong san ¢o . 99,5 99,5 5.4 0
san cO
X ly 2
6 APG6 1 37,5 0 5,4 0
16 12G088600TP 38 99,5 99,5 5,4 0
. . khong
Péi ching am | khong san ¢co . 99.5 99,5 0 0
san ¢O
Xt ly 3
6 APG6 1 50 0 0 0
16 12G088600TP 38 99,5 99,5 0 0 |

Dit liéu & thuc dia va & nha kinh ngd chuyén gen F1 da chimg minh rang APG6
(SEQ ID NO:1) dugc lién Kkét theo kidu c6 thé hoat dong dugc vao PPO H N10 (SEQ ID
NO:43) dd tao ra ty 1€ tdn thuong giam khi dugc biéu hién & céac thyc vat chuyén gen so
véi ty 1€ tén thuong khi 12G088600TP (SEQ ID NO:38) duoc lién két theo kiéu co thé
hoat dong dugc vao PPO H_ N10 (SEQ ID NO:43) duoc biéu hién & céc thuc vat chuyén
gen. Xem, Hinh 1.

Cac vat truyén bién nap thuc vat dugc tao ra dung dé biéu hién in planta PPO
H N40 (SEQ ID NO: 54) hoic PPO H_N90 (SEQ ID NO:50) dugc lién két theo kiéu c6
thé hoat dong dugc vao APG6 (SEQID NO:1), CTP D, hoic CTP E. Ngb (01DKD2) duoc
bién nap bang cach st dung Agrobacterium tumefaciens va cac phuong phép ti€u chuén da
biét trong linh vuc k¥ thuét nay. Céc mau 14 duge lay tir thye vat RO thu dugc dugc phan
tich bang PCR d8 xac dinh s ban sao cla dang chén gen dugc chuyén. Mbi thuc vat RO
chira mot su bién bién nap doc nhét dugc phun bang 40g ai/ha hodc 80g ai/ha cua S-3100
xép xi & giai doan sinh trudng V5 va cac muc xép hang tdn thuong duoc 14y 4-7 ngay sau

khi xtr ly. Sd thue vat ¢o tdn thuong <10% (co tinh chdng chiu cao) hodc tdn thuong <20%
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(c6 tinh chéng chiu) cua téng sb thuc vat dugc phun dugc ghi lai. Thuc vat ma duoc xac
dinh 1a céac su bién ban sao don 1é va vuot qua 14n phun & muc tdn thuong <20% duoc tién
t61 qua trinh ty lai tao va qua trinh lai ngodi chung. Dt ligu dugc trinh bay trong Bang 14.

Bang 14. Panh gid kha nang chéng chiu chét diét co CTP-PPO & ngd chuyén gen

. Ty 1€ S- , Tdn
Dang két cau Ton thuong
. CTP PPO 3100 thuong <
cau trac <10%
(g ai/ha) 20%
42/112 65/112
17 APG6 H N40 80
(37,5%) (58%)
0/46 1/46
17 D H _N40 80
(0%) (2,2%)
0/101 13/101
17 E H N40 40
(0%) (12,9%)
55/112 63/112
17 APG6 H N90 40
(49,1%) 56,3%)
45/112 66/112
18 APG6 H N40 80
(40,2%) (58,9%) J
9/112 36/112
18 E H N40 40
(8%) (32,1%)
12/56 23/56
19 APG6 H N40 80
(21,4%) (41,1%)
3/112 9/112
19 E H N40 40
(2,7%) (8,0%)

Cac két qua thé hién ring APG6 (SEQ ID NO:1) da dem lai kha ning chdng chiu
bién nap bang CTP D hodc
o H_N40 (SEQ ID NO:54)
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CTP E khi dugc lién két theo kiéu c6 the hoat dong dugc va
hodc H_N90 (SEQ ID NO:50). APG6 khi duoc lién két theo
vao H N40 da dem lai 21,4% dén 40,2% sb thuc vat chuyén g
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49,1% sb thuc vét chuyén gen ¢ tinh chdng chiu cao va 56,

kiéu c6 thé hoat dong duoc
en c6 tinh chdng chiu cao va
d6i v6i S-3100 & murc 80g
gc vao H_N90 da dem lai

3% sb thue vét chuyén gen c6
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tinh chéng chiu dbi voi S-3100 & mirc 40g ai/ha. CTP D khi duge lién két theo kiu co thé
hoat dong dugc vao H_N40 da dem lai 0% sb thuc vat chuyén gen c6 tinh chéng chiu cao
v 2.2% c6 tinh chéng chiu d6i véi $-3100 & mitc 80g ai/ha. CTP E khi duge lién két theo
kidu c6 thé hoat dong dugc vao H_N40 da dem lai 0% dén 8% sb thuc vt chuyén gen cO
tinh chdng chiu cao va 12,9% dén 32,1% c6 tinh chéng chiu déi v6i S-3100 & ty 18 chat
diét co thip hon 1a 40g ai/ha.

Ngd lai F1 chuyén gen biéu hién APG6 duoc lién két theo kiéu c6 thé hoat dong
duoc vao PPO H N10 duoc dénh gia vé kha nang chéng chiu dbi voi bay chat diét c6 PPO
khac nhau: S-3100, Fomesafen, Acifluorfen, Lactofen, Flumioxazin, Sulfentrazon, va
Saflufenacil. Hat gibng duoc két hop thé hién 5 su bién ddc nhat dugc trong & cac chau
trong nha kinh ciing vdi hat gidng ngo lai trong vai tro ]a ddi chirg am.

P8 kiém tra vé kha ning chéng chiu chéit diét cé trude khi moc, cac chét diét co
PPO duogc ap dung mot cach riéng biét & mot trong s6 hai ty 1€ v6i sdu lan lap lai cho mdi
1An x@r Iy nhu sau: S-3100 (80g ai/ha hodc 160g ai/ha), fomesafen (Reflex®, 840g ai/ha
hoic 1680g ai/ha), flumioxazin (Valor® SX, 210g ai/ha hodc 420g ai/ha), sulfentrazon
(Spartan® 4L, 840g ai/ha hoic 1680g ai/ha), va saflufenacil (Sharpen®, 200g ai/ha hodc
400g ai/ha). Thuc vat dugc xép hang ve ty 1é phan trdm cia tdn thuong ciy trong & thoi
diém 20 ngay sau khi xt 1y, va hat gidng ngd duoc 14y vao trong vai tro la d6i ching Am.
Céc thuc vat chuyén gen c6 APG6 duoc lien két theo kiéu c6 thé hoat dong dugc vao PPO
H NI10 c6 cac muc xép hang tén thuong ddi voi cac chét diét ¢c6 PPO khéc nhau dugc ap
dung trudc khi moc nam trong khoang tir 0% dén 5,8%, thé hién r%mg APG6 duoc lién Kkét
theo kiéu c6 thé hoat dong duoc vao PPO H N10 da dem lai kha nang chbng chiu trudc
khi moc tuyét hao cho ngd & ca hai ty 1¢ chéit diét co dbi véi tht ca nam chét diét cé PPO.
Cay ngbd dbi chimg am c6 cac mic xép hang tén thuong nam trong khodng tir 17,5% dén
94,2%, ngoai tru Saflufenacil, chat nay dugc du kién vi chat diét c6 nay dugc dua ra thi
truong dé st dung & cay ngd thong thuong. Dit ligu dugc trinh bay trong Bang 15 ¢6 sai sd
chuén duoc thé hién & dang +/-.
Bang 15. Cac murc xép hang tdn thuong trude khi moc do chét diét co PPO ¢ ngd
B Ty 1¢ % Tén |
(g % Toén thwong | thuong
Lan xit Iy s | Tac nhan hoa hoc | ai/ha) d6i chimg 4&m | PPO H_N10
u S-3100 80 19,2% +/- 2,39 | 3,3% +/- 1’61
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2 160 | 20,8% +/- 8,31 | 4,2% +/- 1,54

3 840 | 75,8% +/- 5,83 | 4,2% +/- 1,54
Fomesafen

4 1680 | 94,2% +/- 1,54 | 5,8% +/- 0,83

5 _ . 210 |30% +/- 6,32 1,7% +/- 1,05
Flumioxazin

6 420 |60,8% +/- 6,38 |2,5% +/- 1,71

7 840 17,5%+/- 11,6 | 0% +/-0
Sulfentrazon

8 1680 | 20% +/- 11,11 | 0% +/- 0

9 200 0% +/- 0 0% +/- 0
Saflufenacil

10 400 0,8% +/- 0,83 | 0,8% +/- 0,83

D8 kiém tra vé kha ning chéng chiu chét diét co sau khi moc (V3 dén V4), cac
chéit diét co PPO dugc ap dung mdt cach riéng biét & mot trong 36 ba ty 1€ voi sau lan lap
lai cho mdi Jin x 1y nhu sau: S-3100 (40g ai/ha, 80g ai/ha, hodc 160g ai/ha), fomesafen
(Reflex®, 420g ai/ha, 840g ai/ha hodc 1680g ai/ha), acifluorfen (Ultra Blazer®, 420g ai/ha,
840g ai/ha hodc 1680g ai/ha), lactofen (Cobra®, 220g ai/ha, 440g ai/ha hoic 880g ai/ha),
flumioxazin (Valor® SX, 105g ai/ha, 210g ai/ha hodc 420g ai/ha), sulfentrazon (Spartan®
41, 420g ai/ha, 840g ai/ha hodc 1680g ai/ha), va saflufenacil (Sharpen®, 100g ai/ha, 200g
ai/ha hodc 400g ai/ha). Thuc vat dugc xép hang vétylé phén trdm cua tdn thuong cay trong
& thoi diém 14 ngdy sau khi xtt Iy, va hat giong ngd lai thong thuong duoc 1y vao trong
vai tro 1 d6i chimg am. Céc thuc vét chuyén gen c6 APG6 duge lién két theo kiéu co thé
hoat dong dugc vao PPO H N10 ¢6 cdc mirc xép hang ton thuong d6i véi cac chit diét co
PPO khac nhau duoc ap dung sau khi moc nim trong khoang tir 0,5% dén 5,8%, ngoai trir
fomesafen & muc 1680g ai/ha trong d6 muc xép hang tdn thuong 12 13,8%, thé hién rang
APG6 duge lién két theo kiéu c6 thé hoat dong duge vao PPO H_N10 d4 dem lai kha nang
chéng chiu sau khi moc tuyét hao cho ngd & tat ca cic ty 1& chét diét co dbi v6i tat ca bay
chét diét ¢ PPO. Cay ngd dbi chtimg am c6 cdc muc xép hang tén thuong nim trong
khoang tir 36,7% dén 100%. Dit liéu dugc trinh bay trong Bang 16 ¢6 sai sb chuan dugc

thé hién & dang +/-.

-46-



38135

Bang 16. Cac mic xép hang tdn thuong sau khi moc do chét diét c6 PPO & ngd

Chét diét co Ty 18 (g % Tén thuong | % Tén thuong
PPO ai/ha) Péi ching 4m PPO H N10
40 100% =/-0 1,80% =/-0,87
S-3100 80 100% =/-0 3,80% =/-0,83
160 100% =/-0 3,80% =/-0,98
420 98,50% =/-0,81 2.30% =/-0,8
Fomesafen 840 100% =/-0 4,70% =/-0,8
1680 100% =/-0 13,80% =/-1,54
420 84.20% =/-5,69 | 1,80% =/-0,87
Acifluorfen 840 87.50% =/-2,14 | 4,70% =/-0,8
1680 95.50% =/-1,38 | 5,30% =/-0,61
220 58,30% =/-3,07 1% =/-0,63
Lactofen 440 59.20% =/-2,71 | 2,20% =/-1,01
880 61.70% =/-6,54 | 5,80% =/-0,98 |
105 51,70% =/-3,07 1% =/-0,63 J
Flumioxazin 210 69.20% =/-6,38 | 1,30% =/-0,88
420 68.30% =/-2,79 | 1,80% =/-0,87
420 61,70% =/-5,43 0,50% =/-0,5
Sulfentrazon 840 79,20% =/-5,97 1% =/-0,63
1680 84.20% =/-327 | 2,70% =/-0,92
100 4330% =/-2,11 | 0,80% =/-0.83
Saflufenacil 200 36.70% =/-2,11 | 1,30% =/-0,88
B 400 5330% =/-2,11 | 1,80% =/-0,87

Vi du 7: Mtc biéu hién CTP-PPO & dau tuong chuyén gen

Cac enzym PPO dugc lién két theo kiéu c6 thé hoat dong dugc vao cac CTP khéc
nhau duoc biéu hién ¢ cdy déu tuong chuyén gen, va cac thyc vat chuyén gen dugc phan
tich vé kha nang chdng chiu chét diét c6 PPO.

Cac vat truyén bién nap thyc vat dugc tao ra dung dé bidu hién in planta

12G088600TP (SEQ ID NO:38) dugc lién Kkét theo kidu c6 thé hoat dong duoc vao PPO
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H N10 (SEQ ID NO:43) hoac APG6 (SEQ ID NO:1) dugce lién két theo kiéu co thé hoat
dong dugc vao PPO H_N10 (SEQ ID NO:43). Pau tuong A3555 dugc bién nap bang céch
st dung céac vat truyén bién nap thuc vat nay va Agrobacterium tumefaciens bang cach su
dung cac phuong phap tiéu chudn da biét trong linh vyc k¥ thuat nay. Cac thuc vat con
chuyén gen RO da dugc téi tao dugc sinh truéng trong nha kinh, duge ty lai tao, va hat
gidng R1 dugc thu gom. Thuc vatR1 chuyén gen dugc phun trong nha kinh bang mot trong
s6 ba lan xtt Iy chét diét co duge ap dung & mic V4 va R1: (1) S-3100 & muic 5 gam ai/ha,
(2) S-3100 & mtrc 10 gam ai/ha, hodc (3) S-3100 & m{rc 30 gam ai/ha. Cac murc xép hang
tdn thuong cy trdng dugc danh gia & thoi didm muoi ngay sau khi xu ly. Cac thuc vat
chuyén gen biéu hién APG6 (SEQ ID NO:1) duoc lien két theo kidu c6 thé hoat dong duogc
vao PPO H_N10 (SEQ ID NO:43) ¢6 cac mirc xép hang tdn thuong nam trong khoang tir
4.2%, 7,8%, va 9,4% O giai doan V4 va 3%, 6,5%, dén 15,7% & giai doan R1, 1an luot &
cac ty 18 Sg ai/ha, 10g ai/ha va 30g ai/ha. Céc thuc vat chuyén gen biéu hién 12G088600TP
(SEQ ID NO:38) duoc lién 1Két theo kiéu co thé hoat dong duge vao PPO H_N10 (SEQ ID
NO:43) ¢6 cac mirc xép hang tdn thuong trung binh 1a 82,7%, 92,7%, dén 98,2%% 14n luot
& céc ty 1é Sg ai/ha, 10g ai/ha va 30g ai/ha, va da khong sdng sot dé xép hang ¢ giai doan
R1. Thuc vat d6i chung am dé c6 cac murc xép hang tbn thuong trung binh twong tu la
89%, 98%, va 100% lan luot & cac ty 1¢ 5g ai/ha, 10g ai/ha va 30g ai/ha, va da khong song
sot @ x8p hang & giai doan R1. DUt lidu duogc dua ra trong Bang 17.

Bang 17: Thuc hién kiém tra chat diét c6 PPO & ddu twong R1

CAu tric Ty 1€ S-3100 Tdn thwong giai Tén thuong giai
doan V4 doan R1

APG6 + H N10 5g/ha 4,2% 3%

APG6 + H N10 10g/ha 7,8% 6,5%

APG6 +H N10 30g/ha 9,4% 15,7%
12G088600TP + | Sg/ha 82,7% khong san cO

H N10

12G088600TP + | 10g/ha 92,7% khong sin co

H N10

12G088600TP + | 30g/ha 98,2% khong sin co
E_NIO J
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Ddi chitng 4m Sg/ha 89% khong san co
Doi ching Am 10g/ha 98% khong san co
Ddi chimg am 30g/ha 100% khong san co J

Céc vt truyén bién nap thuc vét dugc tao ra dung dé biéu hién in planta PPO
H N90 (SEQ ID NO:47) duoc lién Két theo kidu c6 thé hoat dong duoc vao mot trong )
ba CTP khéac nhau, APG6 (SEQ ID NO:1) CTP F, va CTP H. Pau twong A3555 dugc bién
nap bang cach sur dung céac vat truyén bién nap thuc vat nay va Agrobacterium tumefaciens
bang cach sir dung cac phuong phap ti€u chudn da biét trong linh vuc k¥ thudt nay. Cac
thuc vat con chuyén gen RO da dugc tai tao dugc sinh trudng trong nha kinh, va cac mau
14 dwoc 14y tir thue vt RO thu duge duge phan tich bing PCR d& nhéan dién thyc vat chira
mdt ban sao don 1¢ cia su bién. Thuc vat RO ban sao don 1¢ chuyén gen, ma mdi thuc vt
nay thé hién mot su bién doc nhit, duge phun trong nha kinh bing phuong phap xt ly chét
diét co S-3100 ¢ mire 20g ai/ha dugc ap dung & muc xép xi giai doan V3. Cac muc Xép
hang tdn thuong duoc 14y 14 ngay sau khi xur ly & dang s6 ma duoc xem 12 co tinh chéng
chiu cao (t6n thuong <10%) hodc ¢6 tinh chéng chiu (tén thuong < 20%). Cac thuc vat
chuyén gen bidu hién APG6 (SEQ ID NO:1) duogc lién Kkét theo kiéu co thé hoat dong duge
vao PPO H N90 (SEQ ID NO:47) da dem lai 21,4% sd su bién doc nhét 13 6 tinh chéng
chiu cao va 57,1% 1a c6 tinh chéng chiu. Cac thyc vat chuyén gen biéu hién CTP F dugc
lien két theo kiéu co thé hoat dong dugc vao PPO H N90 (SEQ ID NO:47) da dem lai
11,7% s6 su bién ddc nhat 1a c6 tinh chéng chiu cao va 41,1% la ¢6 tinh chéng chiu. Céc
thuc vat chuyén gen biéu hién CTP H dugc lién Kkét theo kidu c6 thé hoat dong duge vao
PPO H N90 PPO H_N90 (SEQ ID NO:47) da khong dem lai su bién ddc nhét nao co tinh
chbng chiu cao hodc ¢co tinh chéng chiu. Dt ligu dugc trinh bay trong Bang 18.
Bang 18. Déanh gi d6 hiéu nghiém S-3100 ¢ dau tuong RO

Ton thuong Tbn thuong <
CTP |PPO |<10% 20%
APG6 | H N9O | 3/14 (21,4%) | 8/14(57,1%)
ﬁ“ H N90 | 2/17 (11,7%) | 7/17 (41,1%)
‘H HL_N9O | 0/22 (0%) 0/22 (0%)
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Dit liéu nay da chimg minh ring CTP ddc hiéu ma dugc lién két theo kiéu co thé
hoat déng dugc vao enzym PPO la quan trong ddi voi viée dat duogc kha nang chdng chiu
chét diét cd, vi vy thé hién tAm quan trong cua sy lya chon CTP va tinh uu viét bét ngo
ctia CTP APG6 so v6i cac CTP khac dé st dung trong viéc tao ra cac thuc vat chuyén gen
¢6 tinh chéng chiu chét diét co.

Vi du 8: Mitrc biéu hiégn CTP-PPO ¢ bong chuyén gen

Céc vat truyén bién nap thyc vat dugce tao ra dung d8 biéu hién APG6 (SEQ ID
NO:1) duge lién két theo kiéu ¢6 thé hoat dong dugc vao PPO H_N10 (SEQ ID NO:43) &
cay bong chuyén gen, va cac thyc vat chuyén gen dugc phén tich vé kha nang chdng chiu
chét diét co PPO. Bong DP393 duoc bién nap bang céch st dung cac vat truyén bién nap
thuc vat va Agrobacterium tumefaciens béng cac phuong phép tiéu chuAn da biét trong linh
vuc k¥ thuat nay. Cac thuc vat con chuyén gen RO di dugc tai tao duoc sinh truéng trong
nha kinh, va cac mau 1a dugc 14y tir thyc vat RO thu dugc dugc phéan tich bang PCR aé
nhan dién thyc vt chira mot ban sao don 1€ cua su bién. Thuc vat RO ban sao don 1¢ chuyén
gen, mdi thuc vat nay thé hién mot sy bién doc nhét, dugc phun trong nha kinh béng phuong
phap xu ly chét diét co 1a 20g ai/ha cia $-3100 dugc ap dung & giai doan V2. Ngoai ra,
dang da ban sao chuyén gen (>2 ban sao/thuc vét) dugc phun trong nha kinh bang phuong
phép xtr ly chit diét co 12 20g ai/ha ctia S-3100 duoc ap dung & giai doan V2. Céc mirc xép
hang ton thuong dugce liy & ba ngay sau khi xir ly.

Pbi chimg 4m, bong DP393, da co tdn thuong 100% ba ngay sau khi xir Iy chét
diét c6 bang 20g ai/ha cua S- 3100. Nguoc lai, 21 thyuc vat RO c6 ban sao don 1¢ da c6 mirc
tén thuong trung binh 13 26,7%. Mitc phan b6 ctia tdn thuong cta 21 thue vat RO ¢6 ban
sao don 1é nay 1a: 3 thuc vét khong 6 tdn thuong ndo; 3 thuc vét co tdn thuong 10%; 3
thuc vat co tén thuong 15%; 2 thuc vét co tén thuong 20%; 7 thuc vét co tdn thuong 30%:;

va 3 thuc vat ¢6 ton thuong 40%. Déi v6i thue vat RO da ban sao, 14 thuc vat da tiép nhan
phuong phap xu 1y chét diét c¢o va tbn thuong trung binh 1a 10,4%. Mitc phén b cta ton
thuong cta 14 thuc vét da ban sao la: 5 thuc vét khong co6 tdn thuong nao; 3 thuc vét co
tdn thuong 5%; 1 thuc vat co tdn thuong 10%; 2 thuc vat co tdn thuong 15%; 1 thuc vat
¢6 tdn thuong 20%; 1 thuc vét co ton thuong 30%; va 1 thuc vat co tdn thuong 40%. Dt
liéu nay chimg minh rang bong chuyén gen RO biéu hién APG6 (SEQ ID NO:1) duoc lién
1ét theo kiéu c6 thé hoat dong duge vao PPO H_N10 (SEQ ID NO:43) da c6 kha nang
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chéng chiu déi voi viée p dung chat diét co S-3100 ¢ mirc 20g ai/ha dugc ap dung & giai

doan V2.
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YEU CAU BAO HO

Phan t&r ADN ti td hop bao gdm trinh tw ADN ma hoa peptit véan chuyén luc lap
(CTP) duoc lién két theo kiéu co thé hoat ddng dwoc vao trinh tu ADN maé hoa
dicamba monooxygenaza (DMO) hoac protoporphyrinogen oxidaza (PPO), trong
d6 CTP nay bao gém trinh ty duoc chon lya tir nhom gém cac SEQ ID NO:1-3,va
trong d6 trinh tu ADN mé hoa CTP nay dugc lién két theo kiéu c6 thé hoat dong

duoc vao gen khéi dau khac ngudn gbc c6 chire nang trong té bao thyuc vat.

Phan tit ADN téi t6 hop theo diém 1, trong d6 trinh tt ADN mé hoa CTP bao gdm
trinh tu dugc chon lya tir nhom gém cac SEQ ID NO:7-14.

Phan tir ADN téi b hop theo diém 1, trong d6 DMO hogc PPO bao gdm trinh tu
polypeptit duge chon lua tir nhom gdm cac SEQ ID NO:18-27 va 40-59.

Phan tir ADN t4i td hop theo diém 3, trong d6 trinh tw ADN ma hoa DMO hoic
PPO bao gém trinh ty duge chon lya tir nhom gém cac SEQ ID NO:28-37 va 61-
102.

Phan tit ADN t4i td hop theo diém 1, trong d6 CTP nay duge lién két theo kiéu c6
thé hoat dong dugc vao protein DMO, va CTP nay bao gém trinh tu dugc chon lua
tir nhém gdm cac SEQ ID NO:1-3.

Phan tir ADN tai to hop theo diém 1, trong d6 CTP nay dugc lién két theo kiéu c6
thé hoat dong dugc vao protein PPO, va CTP nay bao gdm trinh ty dugc chon lua

tir nhém gdm cac SEQ ID NO:1 va 2.

Té bao thuc vat, bd phan cua thuc vat, hat giéng ho#c thuc vat chuyén gen chua

phan tir ADN theo diém 1.

Té bao thuc vat, bd phén cia thuc vét, hat giéng hodc thuc vt chuyén gen theo diém

7, trong d6 thuc vat ndy 1a thye vat mot 14 mam.

Té bao thuc vat, bd phan ctia thue vt hat giéng hodc thuc vat chuyén gen theo diém

8, trong d6 thuc vat nay la cay ngd hodc cdy lta mi.
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Té bao thuc vat, bd phén cua thuc vat, hat giéng hodc thyc vt chuyén gen theo diém

7, trong do6 thuc vat nay 1 thuc vét hai 14 mam.

Té bao thuc vat, bd phan cla thyc vat, hat giéng ho#c thuc vt chuyén gen theo diém

10, trong d6 thyc vat nay la dau tuong, bong, hodc thuc vat thudc chi Brassica.
Phuong phép san xuét thuc vat chbng chiu chét diét ¢ bao gdm céc bude:
a) bién nap té bao thuc vt bang phan tir ADN tai td hop theo diém; 1 va

b) tai tao thuc vat tu té bao thuc vat da duogc bién nap ma chia chu tric ADN

nay.

Phuong phép theo diém 12, trong d6 thuc vat da duoc ti tao nay co tinh chéng chiu

dbi v6i chat diét co dugc chon lya tir nhoém gém chét e ché PPO va dicamba.

Phuong phéap san xuét thue vat chbng chiu chét diét co bao gdm céc budce:

a) lai thyc vat bd me chira phan tir ADN theo diém 1 vé6i chinh n6 hodc v6i mot thuc

vat tha hai dé tao ra mot hodc nhiéu thuc vat thé hé con; va
b) chon lua thyc vat thé hé con chira phan tir ADN da néu.

Phuong phap theo diém 14, trong do thuc vat thé hé con nay co tinh chéng chiu d6i

véi chit diét cé duge chon lya tir nhém gém chét @c ché PPO va dicamba.

Phuong phéap theo diém 15, trong do thuc vét thé hé con nay co tinh chéng chiu aoi
vGi chét diét co uc ché PPO dugc chon lya tu nhom gém §-3100, fomesafen,

acifluorfen, lactofen, flumioxazin, sulfentrazon, va saflufenacil.

Phuong phép biéu hién dicamba monooxygenaza (DMO) hoéac protoporphyrinogen
oxidaza (PPO) bao gém viéc dua phén t ADN theo diém 1 vao té bao thuc vat.

Phuong phap theo diém 17, trong d6 qué trinh dua vao bao gdm viéc bién nap té

bao thuc vat.

Phuong phép Kidm soét su sinh truéng ciia c6 dai trong moi trudong sinh trudng cay
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20.

21.

22.

23.

24.

25.

26.

38135

trong bao gom cac budc:

a) trong hat gibng hodc thuc vat theo diém 7 trong mbi trudng sinh trudng cay trong;

va

b) 4p dung cho mdi truong sinh trudng cay trdng mot lugng dicamba hodc chét diét

¢ (e ché PPO hitu hiéu dé kiém soat sy sinh truéng cta co dai.

Phuong phép theo diém 19, trong dé chit diét co nay khong gay thiét hai cho hat

gidng hodc thuc vat.

Phuong phap theo diém 19, trong d6 hat gibng hodc thuc vat nay 1a hat gidng hodc

thuc vat mot 1a mam.
Phuong phap theo diém 21, trong d6 thyc vat nay la cay ngd hodc cdy lta mi.

Phuong phép theo diém 19, trong d6 hat giéng hodc thue vat nay 1a hat gidng hodc

thue vat hai 14 mam.

Phuong phéap theo diém 23, trong d6 thuc vat nay 1a d4u tuong, bong, hodc thuc vat

thudc chi Brassica.
Phuong phap theo diém 19, trong do chét diét cé nay 1a dicamba.

Phuong phép theo diém 19, trong d6 chét diét co nay 1a chét te ché PPO.
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DANH MUC TRINH TU
<110> Monsanto Technology LLC
<120> PHAN TU ADN TAI Té HOP, THUC VAT, TE BAO THUC VAT, BO PHAN CUA THUC
VAT HOAC HAT GIONG CHUYEN GEN CHUA PHAN TU ADN TAI TO HQP NAY, PHUONG PHAP
SAN XUAT THUC VAT CHONG CHIU CHAT DIET cO VA PHUONG PHAP KIEM SOAT SU SINH
TRUONG CUA CO DAI TRONG MOI TRUONG SINH TRUONG CAY TRONG
<130> MONS:389wo

<150> US 62/270,180
<151> 21-12-2015

<150> US 62/364,715
<151> 20-07-2016

<160> 102

<170> PatentIn phién ban 3.5

<210> 1
<211> 68
<212> PRT

<213> Arabidopsis thaliana
<400> 1
Met Ala Thr Ala Thr Thr Thr Ala Thr Ala Ala Phe Ser Gly Val Vval

1 5 10 15

Ser Val Gly Thr Glu Thr Arg Arg Ile Tyr Ser Phe Ser His Leu Gln
20 25 30

Pro Ser Ala Ala Phe Pro Ala Lys Pro Ser Ser Phe Lys Ser Leu Lys
35 40 45

Leu Lys Gln Ser Ala Arg Leu Thr Arg Arg Leu Asp His Arg Pro Phe
50 55 60

val Val Arg Cys

65

<210> 2
<211> 68
<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> Tai td hop
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<400> 2

Met Ala Ser Ser Thr Thr Thr Ala Thr Ala Ala Phe Ser Gly Val Val
1 5 10 15

Ser Val Gly Thr Glu Thr Arg Arg Ile Tyr Ser Phe Ser His Leu Gln
20 25 30

Pro Ser Ala Ala Phe Pro Ala Lys Pro Ser Ser Phe Lys Ser Leu Lys
35 40 45

Leu Lys Gln Ser Ala Arg Leu Thr Arg Arg Leu Asp His Arg Pro Phe
50 55 60

val Val Arg Cys

65

<210> 3
<211> 61
<212> PRT

<213> Arabidopsis thaliana
<400> 3
Met Ala Pro Ala Leu Ser Arg Ser Leu Tyr Thr Ser Pro Leu Thr Ser

1 5 10 15

val Pro Ile Thr Pro Val Ser Ser Arg Leu Ser His Leu Arg Ser Ser
20 25 30

Phe Leu Pro His Gly Gly Ala Leu Arg Thr Gly Val Ser Cys Ser Trp
35 40 45

Asn Leu Glu Lys Arg Cys Asn Arg Phe Ala Val Lys Cys

50 55 60
<210> 4
<211> 72
<212> PRT

<213> Da yén théo
<400> 4

Met Ala Gln Ile Asn Asn Met Ala Gln Gly Ile Gln Thr Leu Asn Pro
1 5 10 15
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Asn Ser Asn Phe His
20

Val Phe Gly Ser Lys
35

Leu Lys Lys Asp Ser

50

Ser Ala Ser Val Ala

65

<210> 5

<211> 57

<212> PRT

<213> Pau Ha Lan

<400> 5

Met Ala Ser Met Ile

1 5

Ser Arg Gly Gln Ser

20

Met Thr Gly Phe Pro
35

Thr Ser Asn Gly Gly

50

<210> 6

<211> 77

<212> PRT

<213> Lua

<400> 6

Lys

Lys

Ile

Thr
70

Ser

Ala

Val

Arg

Pro

Leu

Phe

55

Ala

Ser

Ala

Arg

Val
55

Gln

Lys

Met

Cys

Ser

Met

Lys

40

Lys

38135

Val Pro Lys Ser Ser Ser Phe Leu

25

Asn Ser Ala Asn

Gln Lys Phe Cys
60

Ala Val Thr Thr
10

Ala Pro Phe Gly
25

vVal Asn Thr Asp

Cys

Ser
45

Ser

val

Gly

Ile
45

Met Ala Ala Leu Thr Thr Ser Gln Leu Ala Thr Ser Ala

1 5

Gly Ile Ala Asp Arg Ser Ala Pro

20

10

30

Met Leu Val

Phe Arg Ile

Ser Arg Ala
15

Leu Lys Ser
30

Thr Ser Ile

Thr Gly Phe
15

Ser Ser Leu Leu Arg His Gly Phe

25

-58-
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Gln Gly Leu Lys Pro Arg Ser Pro Ala Gly Gly Asp Ala Thr Ser Leu

35

40 45

Ser Val Thr Thr Ser Ala Arg Ala Thr Pro Lys Gln Gln Arg Ser Val

50

55 60

Gln Arg Gly Ser Arg Arg Phe Pro Ser Val Val Val Cys

65 70
<210> 7

<211> 204

<212> ADN

75

<213> Trinh tuy Nhan tao

<220>
<223> Tai td hop

<400> 7
atggccaccg ccaccactac

gagacgcgca ggatctactc
ccgtcttegt tcaagagcct

cataggccat tcgttgtcag

<210> 8
<211> 204
<212> ADN

cgccaccgcet gcgttctccg gcgtggtgag cgtcggcact
cttcagccac ctccagcctt ctgctgcgtt ccccgctaag

gaagctgaaa cagtccgcac gccttacccg gcgcctggac

gtgce

<213> Trinh ty Nhén tao

<220>
<223> Tai td hop

<400> 8
atggcgacgg ctacgacgac

gagactcgaa ggatttattc
cctagttcct tcaaatctct

catcggccgt tcgttgtccg

<210> 9
<211> 204
<212> ADN

tgctacggcg gcgtttagtyg gtgtagtcag tgtaggaacg
gttttctcat cttcaacctt ctgcggcttt tccggcgaag
caaattaaag cagagcgcga ggctcacacg gcggcttgat

atgt

<213> Trinh tu Nhan tao

<220>

-50-

60

120

180

204

60

120

180

204



<223> Ta&i

<400> 11

td hop

atggccacgg ccacgaccac

gaaaccagac gcatatatag

cctagctegt

ttaaatcgct

cataggccat ttgtcgtccg

<210> 12
<211> 204
<212> ADN
<213>
<220>
<223>

Tai td hop

38135

agctaccgct gcattctctg gtgttgtgag tgttggaacc
tttctcacac ttgcaaccta gcgcagcectt ccctgccaag
gaagctgaaa cagtcggcga ggcttacgag gcgcctcgat

atgc

cgcaacggca gctttctccg gggtagtttc agtcgggacg
gttcagccat ttgcaacctt ccgcggectt tcccgcecaaa

gaaactcaaa cagtcagcac ggttgacccg aagattggac

gtgc

<223> Tai td hop
<400> 9

atggctactg ctactaccac
‘gagacacgta gaatttactc
ccatcatcct ttaagtcctt
catagaccct ttgtggtccg
<210> 10

<211> 204

<212> ADN

<213> Trinh ty Nhan tao
<220>

<223> Tai td hop
<400> 10

atggcaaccg cgactaccac
gaaacccgca ggatctattc
ccctegtett ttaaatcgct
caccgcccat ttgtagtgag
<210> 11

<211> 204

<212> ADN

<213> Trinh tu Nhan tao
<220>

ggcaacagcg gccttttegg gcgttgtatc cgtcgggaca
cttctcacac ctgcaaccta gtgccgcettt tccggccaaa
gaagctcaaa cagagcgcte ggttaactag acgactggac

ctgc

Trinh ty Nhan tao
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120

180

204

60

120

180

204

60

120

180

204



<400>

38135

12

atggcttcct ccacgacgac tgctacggcg gcgtttagtg

gagactcgaa ggatttattc gttttctcat cttcaacctt

cctagttcct tcaaatctct caaattaaag cagagcgcga

catcggccgt tcgttgtecg atgt

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

<220>
<223>

<400>

13
183
ADN
Trinh ty Nhan tao

Tai td hop

13

atggctcctg ctttgagtag aagtctctac acatctcctt

cctgtctctt ctcgtctctce tcatctgaga agctcgtttce

agaaccggcg tttcgtgtag ctggaatctc gaaaagagat

tgt

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

<220>
<223>

<400>

atggctccgg ctctcagccg ctccctctac accagccect
ccggtgtect ccecgectcte ccacctccge tcc

cgcaccggcg tgtcctgctce ctggaac

tgc

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

<220>
<223>

14
183
ADN
Trinh tu Nhan tao

Tai td hop

14

15
216
ADN
Trinh tu Nhén tao

Tai td hop

-61-

gtgtagtcag tgtaggaacg
ctgcggcttt tccggcgaag

ggctcacacg gcggcttgat

tgacttcagt tccaatcact
tcccacacgg cggcgcttta

gtaaccgatt cgccgtgaag

¢ tcacctccgt gcccatcacc
tccttec tccctcacgg cggcgcgctc

ctg gagaagcgct gcaaccgctt cgccgtgaag

60

120

180

204

60

120

180

183

60

120

180

183
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tcaacaacat ggcccagggc atccagaccc tgaaccctaa ctctaacttc
aagtgcccaa gtctagctce ttcctegtgt tcggctccaa gaagctcaag
attccatgct ggtcctgaag aaagactcga tcttcatgca gaagttctgc

tcagtgcttc ggttgcgact gcctgce

Trinh ty Nhan tao

<400> 15
atggcccaga
cacaagccgc
aatagcgcca
tcctttcgca
<210> 16
<211> 171
<212> ADN
<213>
<220>
<223> Tai
<400> 16

td hop

atggcttcta tgatatcctc ttccgetgtg acaacagtca gccgtgecte tagggggcaa

tccgccgcaa tggctccatt cggcggcecte aaatccatga ctggattccc agtgaggaag

acattacttc cattacaagc aatggtggaa gagtaaagtg C

Trinh ty Nhan tao

td hop

tcaccacgtc ccagctcgcec acctcggcca ccggettcgg catcgccgac
cgtcgtcgcet gctccgcecac gggttccagg gcctcaagcece ccgcagccecce
acgcgacgtc gctcagcgtg acgaccagceg cgcgcgcgac gcccaageag

tgcagcgtgg cagccggadgg ttcccctecg tcgtcgtgtg C

Trinh tu Nhan tao

gtcaacactg
<210> 17
<211> 231
<212> ADN
<213>
<220>
<223> Tai
<400> 17
atggcggctc
aggtcggcgc
gccggceggceg
cagcggtcgg
<210> 18
<211> 340
<212> PRT
<213>
<220>
<223> Tai
<400> 18

td hop

Met Leu Thr Phe Val Arg Asn Ala Trp Tyr Val Ala Ala Leu Pro Glu
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60

120

180

216

60

120

171

60

120

180

231



Glu

Ala

Cys

His

65

Cys

Val

Pro

Cys

Asp

145

Ala

Leu

Lys

Gly

Leu

Leu

Pro

50

Leu

Val

Arg

Gly

Arg

130

Cys

Gln

Glu

Ile

Ala
210

Ser

Tyr

35

His

Gln

His

Ser

Asp

115

Val

Asn

Tyr

Arg

Pro

195

Asn

Glu

20

Arg

Arg

Cys

Asn

Phe

100

Pro

Asp

Tyr

vVal

Glu

180

Gly

Thr

Lys

Gln

Phe

Pro

Pro

85

Pro

Ala

Pro

Lys

His

165

vVal

Gly

Pro

Pro

Pro

Ala

Tyr

70

His

Val

Leu

Ala

Leu

150

Arg

Ile

Thr

vVal

Leu

Asp

Pro

55

His

Gly

Val

Ala

Tyr

135

Leu

Ala

vVal

Pro

Asp
215

Gly

Gly

40

Leu

Gly

Asn

Glu

Asp

120

Arg

Val

Asn

Gly

Ser

200

Ala

Arg

25

Val

Ser

Leu

Gly

Arg

105

Pro

Thr

AsSp

Ala

Asp

185

vVal

Trp

38135

10

Thr

Val

Asp

Glu

Ala

90

Asp

Gly

Val

Asn

Gln

170

Gly

Leu

Asn

-63-

Ile

Ala

Gly

Phe

75

Arg

Ala

Ala

Gly

Leu

155

Thr

Glu

Met

Asp

Leu

Ala

Ile

60

Asp

Pro

Leu

Ile

Gly

140

Met

Asp

Ile

Ala

Ile
220

Asp

Leu

45

Leu

Gly

Ala

Ile

Pro

125

Tyr

Asp

Ala

Gln

Lys

205

Arg

Thr

30

Leu

Val

Gly

Ser

Trp

110

Asp

Gly

Leu

Phe

Ala

190

Phe

Trp

15

Pro

Asp

Asn

Gly

Leu

95

Ile

Phe

His

Gly

Asp

175

Leu

Leu

Asn

Leu

Ile

Gly

Gln

80

Asn

Trp

Gly

val

His

160

Arg

Met

Arg

Lys



Val

225

Lys

Thr

Ile

Ala

Arg

305

Asp

Leu

Ser

Glu

Glu

Asp

Leu

290

Ala

Glu

Glu

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

<220>
<223>

<400>

Met Thr Phe

1

Leu Ser Glu

Leu Tyr Arg

Pro His Arg

Ala Met

Gln Ser

Ala Ser
260

Asp Pro
275

Val Lys

Tyr Val

Ala Ala

Ala Ala
340

19
339
PRT

Leu

Ile

245

Cys

Glu

Glu

Glu

val
325

Asn

230

His

His

Met

Asp

Ala

310

Arg

Phe

Ser

Tyr

Asp

Lys

295

Asn

val

Trinh ty Nhan tao

Tai td hop

19

20

35

5

vVal Arg Asn Ala

Lys Pro Leu Gly

Gln Pro Asp Gly

Phe Ala Pro Leu

Ile

Arg

Phe

Gly

280

Val

Gly

Ser

Trp

Arg

Val

Ser

Ala

Gly

Phe

265

Val

vVal

Ile

Arg

Tyr

Thr

25

Val

Asp

38135

Val

Thr

250

Gly

Leu

Val

Arg

Glu
330

val

10

Ile

Ala

Gly

Ala Pro

235

His Ile

Ser Ser

Arg Ser

Glu Ala

300

Pro Ala
315

Ile Glu

Ala Ala

Leu Asp

Ala Leu

Ile Leu

Glu

Leu

Arg

Trp

285

Ile

Met

Lys

Leu

Thr

Leu

45

val

Gly

Thr

Asn

270

Gln

Glu

Leu

Leu

Pro

Pro

30

AsSp

Asn

Thr

Pro

255

Phe

Ala

Arg

Ser

Glu
335

Glu

15

Leu

Ile

Gly

Pro

240

Glu

Gly

Gln

Arg

Cys

320

Gln

Glu

Ala

Cys

His



Leu

65

Val

Arg

Gly

Arg

Cys

145

Gln

Glu

Ile

Ala

Ser

225

Glu

Glu

50

Gln

His

Ser

Asp

Val

130

Asn

Tyr

Arg

Pro

Asn

210

Ala

Gln

Ala

Cys

Asn

Phe

Pro

115

Asp

Tyr

Val

Glu

Gly

195

Thr

Met

Ser

Ser

Pro

Pro

Pro

100

Ala

Pro

Lys

His

vVal

180

Gly

Pro

Leu

Ile

Cys
260

Tyr

His

85

Val

Leu

Ala

Leu

Arg

165

Ile

Thr

val

Asn

His

245

His

His

70

Gly

Val

Ala

Tyr

Leu

150

Ala

val

Pro

Asp

Phe

230

Ser

Tyr

55

Gly

Asn

Glu

Asp

Arg

135

Val

Asn

Gly

Ser

Ala

215

Ile

Arg

Phe

Leu

Gly

Arg

Pro

120

Thr

Asp

Ala

Asp

vVal

200

Trp

Ala

Gly

Phe

Glu

Ala

Asp

105

Gly

Val

Asn

Gln

Gly

185

Leu

Asn

Val

Thr

Gly
265

38135

Phe

Arg

90

Ala

Ala

Gly

Leu

Thr

170

Glu

Met

Asp

Ala

His

250

Ser

-65-

Asp

75

Pro

Leu

Ile

Gly

Met

155

Asp

Ile

Ala

Ile

Pro

235

Ile

Ser

60

Gly

Ala

Ile

Pro

Tyr

140

Asp

Ala

Gln

Lys

Arg

220

Glu

Leu

Arg

Gly

Ser

Trp

Asp

125

Gly

Leu

Phe

Ala

Phe

205

Trp

Gly

Thr

Asn

Gly

Leu

Ile

110

Phe

His

Gly

Asp

Leu

190

Leu

Asn

Thr

Pro

Phe
270

Gln

Asn

95

Trp

Gly

val

His

Arg

175

Met

Arg

Lys

Pro

Glu

255

Gly

Cys

80

Val

Pro

Cys

Asp

Ala

160

Leu

Lys

Gly

val

Lys

240

Thr

Ile



Asp

Leu

Ala

305

Glu

Glu

Asp

Val

290

Tyr

Ala

Ala

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

<220>
<223>

<400>

Met
Glu
Ala
Cys
His
65

Cys

Val

Leu

Leu

Leu

Pro

50

Leu

Val

Arg

Pro
275

Lys

vVal

Ala

Ala

20
340
PRT

Trinh tu Nhan tao

Glu

Glu

Glu

val

Met

Asp

Ala

Arg
325

Tai td hop

20

Thr

Ser

Tyr

35

His

Gln

His

Ser

Phe

Glu

20

Arg

Arg

Cys

Asn

Phe

Val

Lys

Gln

Phe

Pro

Pro

85

Pro

Asp

Lys

Asn

310

Val

Arg

Pro

Pro

Ala

Tyr

70

His

Val

Gly Val Leu

280

vVal Val Val

295

Gly Ile Arg

Ser Arg Glu

Asn

Leu

Asp

Pro

55

His

Gly

Val

Ala

Gly

Gly

40

Leu

Gly

Asn

Glu

Trp

Arg

Val

Ser

Leu

Gly

Arg

38135

Arg

Glu

Pro

Ile
330

Tyr

10

Thr

val

Asp

Glu

Ala

90

Asp

-66-

Ser

Ala

Ala

315

Glu

Val

Ile

Ala

Gly

Phe

75

Arg

Ala

Trp

Ile

300

Met

Lys

Ala

Leu

Ala

Ile

60

Asp

Pro

Leu

Gln

285

Glu

Leu

Leu

Ala

Asp

Leu

45

Leu

Gly

Ala

Ile

Ala

Arg

Ser

Glu

Leu

Thr

30

Leu

Val

Gly

Ser

Trp

Gln

Arg

Cys

Gln
335

Pro

15

Pro

Asp

Asn

Gly

Leu

95

Ile

Ala

Arg

Asp

320

Leu

Glu

Leu

Ile

Gly

Gln

80

Asn

Trp



Pro

Cys

Asp

145

Ala

Leu

Lys

Gly

vVal

225

Lys

Thr

Ile

Ala

Arg
305

Gly

Arg

130

Cys

Gln

Glu

Ile

Ala

210

Ser

Glu

Glu

Asp

Leu

290

Ala

Asp

115

val

Asn

Tyr

Arg

Pro

195

Asn

Ala

Gln

Ala

Asp

275

val

Tyr

100

Pro

Asp

Tyr

val

Glu

180

Gly

Thr

Met

Ser

Ser

260

Pro

Lys

val

Ala

Pro

Lys

His

165

val

Gly

Pro

Leu

Ile

245

Cys

Glu

Glu

Glu

Leu

Ala

Leu

150

Arg

Ile

Thr

Val

Asn

230

His

His

Met

Asp

Ala
310

Ala

Tyr

135

Leu

Ala

Val

Pro

Asp

215

Phe

Ser

Tyr

Asp

Lys

295

Asn

Asp

120

Arg

Val

Asn

Gly

Ser

200

Ala

Ile

Arg

Phe

Gly

280

val

Gly

105

Pro

Thr

Asp

Ala

Asp

185

Val

Trp

Ala

Gly

Phe

265

Val

val

Ile

38135

Gly

vVal

Asn

Gln

170

Gly

Leu

Asn

val

Thr

250

Gly

Leu

val

Arg

-67-

Ala

Gly

Leu

155

Thr

Glu

Met

Asp

Ala

235

His

Ser

Arg

Glu

Pro
315

Ile

Gly

140

Met

Asp

Ile

Ala

Ile

220

Pro

Ile

Ser

Ser

Ala

300

Ala

Pro

125

Tyr

Asp

Ala

Gln

Lys

205

Arg

Glu

Leu

Arg

Trp

285

Ile

Met

110

Asp

Gly

Leu

Phe

Ala

190

Phe

Trp

Gly

Thr

Asn

270

Gln

Glu

Leu

Phe

His

Gly

Asp

175

Leu

Leu

Asn

Thr

Pro

255

Phe

Ala

Arg

Ser

Gly

vVal

His

160

Arg

Met

Arg

Lys

Pro

240

Glu

Gly

Gln

Arg

Cys
320
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Asp Glu Ala Ala vVal Arg Val Ser Arg Glu TIle Glu Lys Leu Glu Gln
325 330 335

Leu Glu Ala Ala
340

<210> 21
<211> 340
<212> PRT

<213> Trinh tu Nhan tao

<220>
<223> Tai td hop

<400> 21

Met Ala Thr Phe Val Arg Asn Ala Trp Tyr Val Ala Ala Leu Pro Glu

Glu Leu Ser Glu Lys Pro Leu Gly Arg Thr Ile Leu Asp Thr Pro Leu
20 25 30

Ala Leu Tyr Arg Gln Pro ASp Gly Val Val Ala Ala Leu Leu Asp Ile
35 40 45

Cys Pro His Arg Phe Ala Pro Leu Ser Asp Gly Ile Leu val Asn Gly
50 55 60

His Leu Gln Cys Pro Tyr His Gly Leu Glu Phe Asp Gly Gly Gly Gln
65 70 75 80

Cys Val His Asn Pro His Gly Asn Gly Ala Arg Pro Ala Ser Leu Asn
85 90 95

val Arg Ser Phe Pro val Val Glu Arg Asp Ala Leu Ile Trp Ile Cys
100 105 110

Pro Gly Asp Pro Ala Leu Ala Asp Pro Gly Ala Ile Pro Asp Phe Gly
115 120 125

Cys Arg Val Asp Pro Ala Tyr Arg Thr Val Gly Gly Tyr Gly His Val
130 135 140

Asp Cys Asn Tyr LyS IL,eu Leu Val Asp Asn Leu Met Asp Leu Gly His

-68-



145

Ala

Leu

Lys

Gly

Val

225

Lys

Thr

Ile

Ala

Arg

305

Asp

Leu

Gln

Glu

Ile

Ala

210

Ser

Glu

Glu

Asp

Leu

290

Ala

Glu

Glu

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

Tyr

Arg

Pro

195

Asn

Ala

Gln

Ala

Asp

275

vVal

Tyr

Ala

Ala

22
340
PRT

Val

Glu

180

Gly

Thr

Met

Ser

Ser

260

Pro

Lys

val

Ala

Ala
340

His

165

val

Gly

Pro

Leu

Ile

245

Cys

Glu

Glu

Glu

vVal
325

150

Arg

Ile

Thr

val

Asn

230

His

His

Met

Asp

Ala

310

Arg

Ala

Val

Pro

Asp

215

Phe

Ser

Tyr

Asp

Lys

295

Asn

val

Trinh ty Nhan tao

Asn

Gly

Ser

200

Ala

Ile

Arg

Phe

Gly

280

Val

Gly

Ser

Ala

Asp

185

vVal

Trp

Ala

Gly

Phe

265

Val

Val

Ile

Arg

38135

Gln

170

Gly

Leu

Asn

Val

Thr

250

Gly

Leu

vVal

Arg

Glu
330

-69-

155

Thr

Glu

Met

Asp

Ala

235

His

Ser

Arg

Glu

Pro

315

Ile

Asp

Ile

Ala

Ile

220

Pro

Ile

Ser

Ser

Ala

300

Ala

Glu

Ala

Gln

Lys

205

Arg

Glu

Leu

Arg

Trp

285

Ile

Met

Lys

Phe

Ala

190

Phe

Trp

Gly

Thr

Asn

270

Gln

Glu

Leu

Leu

Asp

175

Leu

Leu

Asn

Thr

Pro

255

Phe

Ala

Arg

Ser

Glu
335

160

Arg

Met

Arg

Lys

Pro

240

Glu

Gly

Gln

Arg

Cys

320

Gln



38135

<220>
<223> Tai td hop

<400> 22

Met Leu Thr Phe Val Arg Asn Ala Trp Tyr Val Ala Ala Leu Pro Glu
1 5 10 15

Glu Leu Ser Glu Lys Pro Leu Gly Arg Thr Ile Leu Asp Thr Pro Leu
20 25 30

Ala Leu Tyr Arg Gln Pro Asp Gly Vval val Ala Ala Leu Leu Asp Ile
35 40 45

Cys Pro His Arg Phe Ala Pro Leu Ser Asp Gly Ile Leu Val Asn Gly
50 55 60

His Leu Gln Cys Pro Tyr His Gly Leu Glu Phe AsSp Gly Gly Gly Gln
65 70 75 80

Cys Val His Asn Pro His Gly Asn Gly Ala Arg Pro Ala Ser Leu Asn
85 90 95

val Arg Ser Phe Pro val Val Glu Arg Asp Ala Leu Ile Trp Ile Cys
100 105 110

pro Gly Asp Pro Ala Leu Ala Asp Pro Gly Ala Ile Pro Asp Phe Gly
115 120 125

Cys Arg Val Asp Pro Ala Tyr Arg Thr Val Gly Gly Tyr Gly His Val
130 135 140

Asp Cys Asn Tyr Lys Leu Leu val Asp Asn Leu Met Asp Leu Gly His
145 150 155 160

Ala Gln Tyr Val His Arg Ala Asn Ala Gln Thr Asp Ala Phe Asp Arg
165 170 175

Leu Glu Arg Glu Val Ile val Gly Asp Gly Glu Ile Gln Ala Leu Met
180 185 190

Lys Ile Pro Gly Gly Thr Pro Ser val Leu Met Ala Lys Phe Leu Arg

-70-



38135

195 200 205

Gly Ala Asn Thr Pro val Asp Ala Trp Asn Asp Ile Arg Trp Asn Lys
210 215 220

val Ser Ala Met Leu Asn Phe Ile Ala Val Ala Pro Glu Gly Thr Pro
225 230 235 240

Lys Glu Gln Ser Ile His Ser Arg Gly Thr His Ile Leu Thr Pro Glu
245 250 255

Thr Glu Ala Ser Cys His Tyr Phe Phe Gly Ser Ser Arg Asn Phe Gly
260 265 270

TIle Asp Asp Pro Glu Met Asp Gly Val Leu Arg Ser Trp Gln Ala Gln
275 280 285

Ala Leu Val Lys Glu Asp Lys val val val Glu Ala Ile Glu Arg Arg
290 295 300

Arg Ala Tyr Val Glu Ala Asn Gly Ile Arg Pro Ala Met Leu Ser Cys
305 310 315 320

Asp Glu Ala Ala val Arg Val Ser Arg Glu Ile Glu Lys Leu Glu Gln
325 330 335

Leu Glu Ala Ala
340

<210> 23
<211> 340
<212> PRT

<213> Trinh tyu Nhan tao

<220>
<223> Tai td hop

<400> 23
Met Ala Thr Phe Val Arg Asn Ala Trp Tyr Val Ala Ala Leu Pro Glu

1 5 10 15

Glu Leu Ser Glu Lys Pro Leu Gly Arg Thr Ile Leu Asp Thr Pro Leu
20 25 30

-71-



38135

Ala Leu Tyr Arg Gln Pro Asp Gly Val Val Ala Ala Leu Leu Asp Ile
35 40 45

Cys Pro His Arg Phe Ala Pro Leu Ser Asp Gly Ile Leu Val Asn Gly
50 55 60

His Leu Gln Cys Pro Tyr His Gly Leu Glu Phe AsSp Gly Gly Gly Gln
65 70 75 80

Cys Val His Asn pro His Gly Asn Gly Ala Arg Pro Ala Ser Leu Asn
85 90 95

Val Arg Ser Phe Pro val Val Glu Arg Asp Ala Leu Ile Trp Ile Cys
100 105 110

Pro Gly Asp Pro Ala Leu Ala Asp Pro Gly Ala Ile Pro Asp Phe Gly
115 120 125

Cys Arg Val Asp Pro Ala Tyr Arg Thr val Gly Gly Tyr Gly His Val
130 135 140

Asp Cys Asn Tyr Lys Leu Leu Val Asp Asn Leu Met Asp Leu Gly His
145 150 155 160

Ala Gln Tyr Val His Arg Ala Asn Ala Gln Thr Asp Ala Phe Asp Arg
165 170 175

Leu Glu Arg Glu Val Ile val Gly Asp Gly Glu Tle Gln Ala Leu Met
180 185 190

Lys Ile Pro Gly Gly Thr Pro Ser Val Leu Met Ala Lys Phe Leu Arg
195 200 205

Gly Ala Asn Thr Pro Val Asp Ala Trp Asn Asp Ile Arg Trp Asn Lys
210 215 220

val Ser Ala Met Leu Asn Phe Ile Ala Val Ala Pro Glu Gly Thr Pro
225 230 235 240

Lys Glu Gln Ser Ile His Ser Arg Gly Thr His Ile Leu Thr Pro Glu

-72-



Thr

Ile

Ala

Arg

305

Asp

Leu

Glu

Asp

Leu

290

Ala

Glu

Glu

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

<220>
<223>

<400>

Ala

Asp

275

Val

Tyr

Ala

Ala

24
340
PRT

Ser

260

Pro

Lys

Val

Ala

Ala
340

245

Cys

Glu

Glu

Glu

val
325

His Tyr

Met Asp

Asp Lys
295

Ala Asn
310

Arg Val

Trinh tu Nhan tao

Tai td hop

24

Met Ala Thr

1

Glu

Ala

Cys

His
65

Leu

Leu

Pro

50

Leu

Ser

Tyr

35

His

Gln

Phe

Glu
20

Arg Gln

Val

Lys

Arg Phe

Cys

Pro

Arg Asn

Pro Leu

Pro Asp

Ala Pro

55

Tyr His
70

Phe

Gly

280

Val

Gly

Ser

Ala

Gly

Gly

40

Leu

Gly

Phe

265

val

Val

Ile

Arg

Trp

Arg

25

Val

Ser

Leu

38135

250

Gly

Leu

val

Arg

Glu
330

Tyr

10

Thr

Val

Asp

Glu

-73-

Ser

Arg

Glu

Pro

315

Ile

Val

Ile

Ala

Gly

Phe
75

Ser

Ser

Ala

300

Ala

Glu

Ala

Leu

Ala

Ile

60

Asp

Arg

Trp

285

Ile

Met

Lys

Ala

Asp

Leu

45

Leu

Gly

Asn

270

Gln

Glu

Leu

Leu

Leu

Thr

30

Leu

Val

Gly

255

Phe

Ala

Arg

Ser

Glu
335

Pro

15

Pro

Asp

Asn

Gly

Gly

Gln

Arg

Cys

320

Gln

Glu

Leu

Ile

Gly

Gln
80



Cys

val

Pro

Cys

Asp

145

Ala

Leu

Lys

Gly

val

225

Lys

Thr

Ile

Ala

Val

Arg

Gly

Arg

130

Cys

Gln

Glu

Ile

Ala

210

Ser

Glu

Glu

Asp

Leu

His

Ser

Asp

115

val

Asn

Tyr

Arg

Pro

195

Asn

Ala

Gln

Ala

Asp

275

Val

Asn

Phe

100

Pro

Asp

Tyr

Val

Glu

180

Gly

Thr

Met

Ser

Ser

260

Pro

Lys

Pro

85

Pro

Ala

Pro

Lys

His

165

Val

Gly

Pro

Leu

Ile

245

Cys

Glu

Glu

His

Val

Leu

Ala

Leu

150

Arg

Ile

Thr

val

Asn

230

His

His

Met

Asp

Gly

Val

Ala

Tyr

135

Leu

Ala

Val

Pro

Asp

215

Phe

Ser

Tyr

Asp

Lys

Asn

Glu

Asp

120

Arg

Val

Asn

Gly

Ser

200

Ala

Ile

Arg

Phe

Gly

280

Val

Gly

Arg

105

Pro

Thr

Asp

Ala

Asp

185

Val

Trp

Ala

Gly

Phe

265

val

Val

38135

Ala

90

Asp

Gly

val

Asn

Gln

170

Gly

Leu

Asn

vVal

Thr

250

Gly

Leu

val

-74-

Arg

Ala

Ala

Gly

Leu

155

Thr

Glu

Met

Asp

Ala

235

His

Ser

Arg

Glu

Pro

Leu

Ile

Gly

140

Met

Asp

Ile

Ala

Ile

220

Pro

Ile

Ser

Ser

Ala

Ala

Ile

Pro

125

Tyr

Asp

Ala

Gln

Lys

205

Arg

Glu

Leu

Arg

Trp

285

Ile

Ser

Trp

110

Asp

Gly

Leu

Phe

Ala

190

Phe

Trp

Gly

Thr

Asn

270

Gln

Glu

Leu

95

Ile

Phe

His

Gly

Asp

175

Leu

Leu

Asn

Thr

Pro

255

Phe

Ala

Arg

Asn

Trp

Gly

vVal

His

160

Arg

Met

Arg

Lys

Pro

240

Glu

Gly

Gln

Arg



290

Arg Ala

305

Asp Glu

Leu

Glu

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

<220>
<223>

<400>

Tyr

Ala

Ala

25
340
PRT

Val

Ala

Ala
340

Trinh tu

295

38135

Glu Ala Asn Gly Ile Arg Pro

310

315

val Arg Val Ser Arg Glu Ile

325

Nhan tao

Tai td hop

25

Met Leu Thr

1

Glu

Ala

Cys

His

65

Cys

val

Pro

Leu

Leu

Pro

50

Leu

val

Arg

Gly

Ser

Tyr

35

His

Gln

His

Ser

Asp
115

Phe

Glu

20

Arg

Arg

Cys

Asn

Phe

100

Pro

Val

Lys

Gln

Phe

Pro

Pro

85

Pro

Ala

Arg

Pro

Pro

Ala

Tyr

70

His

Val

Leu

Asn

Leu

Asp

Pro

55

His

Gly

val

Ala

Ala

Gly

Gly

40

Leu

Gly

Asn

Glu

Asp
120

Trp

Arg

25

vVal

Ser

Leu

Gly

Arg

105

Pro

330

Tyr

10

Thr

vVal

Asp

Glu

Ala

90

Asp

Gly

-75-

Val

Ile

Ala

Gly

Phe

75

Arg

Ala

Ala

300

Ala Met Leu Ser Cys

320

Glu Lys Leu Glu Gln

Ala

Leu

Ala

Ile

60

Asp

Pro

Leu

Ile

Ala

Asp

Leu

45

Leu

Gly

Ala

Ile

Pro
125

Leu

Thr

30

Leu

Val

Gly

Ser

Trp

110

Asp

335

Pro

15

Pro

Asp

Asn

Gly

Leu

95

Ile

Phe

Glu

Leu

Ile

Gly

Gln

80

Asn

Cys

Gly



Cys

Asp

145

Ala

Leu

Lys

Gly

Val

225

Lys

Thr

Ile

Ala

Arg

305

Asp

Leu

Arg

130

Cys

Gln

Glu

Ile

Ala

210

Ser

Glu

Glu

Asp

Leu

290

Ala

Glu

Glu

Val

Asn

Tyr

Arg

Pro

195

Asn

Ala

Gln

Ala

Asp

275

Val

Tyr

Ala

Ala

Asp

Tyr

Val

Glu

180

Gly

Thr

Met

Ser

Ser

260

Pro

Lys

Val

Ala

Ala

Pro

Lys

His

165

Val

Gly

Pro

Leu

Ile

245

Cys

Glu

Glu

Glu

vVal
325

Ala

Leu

150

Arg

Ile

Thr

val

Asn

230

His

His

Met

Asp

Ala

310

Arg

Tyr

135

Leu

Ala

Val

Pro

Asp

215

Phe

Ser

Tyr

AsSp

Lys

295

Asn

Val

Arg

Val

Asn

Gly

Ser

200

Ala

Ile

Arg

Phe

Gly

280

Val

Gly

Ser

Thr

Asp

Ala

Asp

185

Val

Trp

Ala

Gly

Phe

265

Val

Val

Ile

Arg

38135

Val

Asn

Gln

170

Gly

Leu

Asn

Val

Thr

250

Gly

Leu

vVal

Arg

Glu
330

-76-

Gly

Leu

155

Thr

Glu

Met

Asp

Ala

235

His

Ser

Arg

Glu

Pro

315

Ile

Gly

140

Met

Asp

Ile

Ala

Ile

220

Pro

Ile

Ser

Ser

Ala

300

Ala

Glu

Tyr

Asp

Ala

Gln

Lys

205

Arg

Glu

Leu

Arg

Trp

285

Ile

Met

Lys

Gly

Leu

Phe

Ala

190

Phe

Trp

Gly

Thr

Asn

270

Gln

Glu

Leu

Leu

His

Gly

Asp

175

Leu

Leu

Asn

Thr

Pro

255

Phe

Ala

Arg

Ser

Glu
335

Val

His

160

Arg

Met

Arg

Lys

Pro

240

Glu

Gly

Gln

Arg

Cys

320

Gln



38135

340

<210> 26
<211> 340
<212> PRT

<213> Trinh ty Nhéan tao

<220>
<223> Tai td hop

<400> 26
Met Ala Thr Phe Val Arg Asn Ala Trp Tyr Val Ala Ala Leu Pro Glu

1 5 10 15

Glu Leu Ser Glu Lys Pro Leu Gly Arg Thr Ile Leu Asp Thr Pro Leu
20 25 30

Ala Leu Tyr Arg Gln Pro AsSp Gly Val Vval Ala Ala Leu Leu Asp Ile
35 40 45

Cys Pro His Arg Phe Ala Pro Leu Ser AsSp Gly Ile Leu Val Asn Gly
50 55 60

His Leu Gln Cys Pro Tyr His Gly Leu Glu Phe Asp Gly Gly Gly Gln
65 70 75 80

Cys Val His Asn Pro His Gly Asn Gly Ala Arg Pro Ala Ser Leu Asn
85 90 95

val Arg Ser Phe Pro val Val Glu Arg Asp Ala Leu Ile Trp Ile Trp
100 105 110

Pro Gly Asp Pro Ala Leu Ala Asp Pro Gly Ala Ile Pro Asp Phe Gly
115 120 125

Cys Arg Val Asp Pro Ala Tyr Arg Thr val Gly Gly Tyr Gly His Val
130 135 140

Asp Cys Asn Tyr Lys Leu Leu Val Asp Asn Leu Met Asp Leu Gly His
145 150 155 160

Ala Gln Tyr Val His Arg Ala Asn Ala Gln Thr Asp Ala Phe Asp Arg
165 170 175

-77-



Leu

Lys

Gly

Val

225

Lys

Thr

Ile

Ala

Arg

305

Asp

Leu

Glu

Ile

Ala

210

Ser

Glu

Glu

Asp

Leu

290

Ala

Glu

Glu

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

<220>
<223>

<400>

Arg

Pro

195

Asn

Ala

Gln

Ala

Asp

275

Val

Tyr

Ala

Ala

27
340
PRT

Glu

180

Gly

Thr

Met

Ser

Ser

260

Pro

Lys

val

Ala

Ala
340

Trinh tu

Val

Gly

Pro

Leu

Ile

245

Cys

Glu

Glu

Glu

Val
325

Nhan tao

Tai td hop

27

Ile

Thr

val

Asn

230

His

His

Met

AsSp

Ala

310

Arg

Val

Pro

Asp

215

Phe

Ser

Tyr

Asp

Lys

295

Asn

val

Gly

Ser

200

Ala

Ile

Arg

Phe

Gly

280

Val

Gly

Ser

38135

Asp Gly

185

Val Leu

Trp Asn

Ala Val

Gly Thr

250

Phe Gly

265

Val Leu

val Val

Ile Arg

Arg Glu
330

-78-

Glu

Met

Asp

Ala

235

His

Ser

Arg

Glu

Pro

315

Ile

Ile

Ala

Ile

220

Pro

Ile

Ser

Ser

Ala

300

Ala

Glu

Gln

Lys

205

Arg

Glu

Leu

Arg

Trp

285

Ile

Met

Lys

Ala

190

Phe

Trp

Gly

Thr

Asn

270

Gln

Glu

Leu

Leu

Leu

Leu

Asn

Thr

Pro

255

Phe

Ala

Arg

Ser

Glu
335

Met

Arg

Lys

Pro

240

Glu

Gly

Gln

Arg

Cys

320

Gln



Met

Glu

Ala

Cys

His

65

Cys

val

Pro

Cys

AsSp

145

Ala

Leu

Lys

Gly

Leu

Leu

Leu

Pro

50

Leu

val

Arg

Gly

Arg

130

Cys

Gln

Glu

Ile

Ala
210

Thr

Ser

Tyr

35

His

Gln

His

Ser

Asp

115

Val

Asn

Tyr

Arg

Pro

195

Asn

Phe

Glu

20

Arg

Arg

Cys

Asn

Phe

100

Pro

Asp

Tyr

val

Glu

180

Gly

Thr

Val

Lys

Gln

Phe

Pro

Pro

85

Pro

Ala

Pro

Lys

His

165

Val

Gly

Pro

Arg

Pro

Pro

Ala

Tyr

70

Leu

vVal

Leu

Ala

Leu

150

Arg

Ile

Thr

Val

Asn

Leu

Asp

Pro

55

His

Gly

Val

Ala

Tyr

135

Leu

Ala

Lys

Pro

Asp
215

Ala

Gly

Gly

40

Leu

Gly

Asn

Glu

Asp

120

Arg

val

Asn

Gly

Ser

200

Ala

Trp

Arg

val

Ser

Leu

Gly

Arg

105

Pro

Thr

Asp

Ala

Asp

185

val

Trp

38135

Tyr

10

Thr

val

Asp

Glu

Ala

90

Asp

Gly

vVal

Asn

Gln

170

Gly

Leu

Asn

-79-

val

Ile

Ala

Gly

Phe

75

Arg

Ala

Ala

Gly

Leu

155

Thr

Glu

Met

Asp

Ala

Leu

Ala

Ile

60

Asp

Pro

Leu

Ile

Gly

140

Met

Asp

Ile

Ala

Ile
220

Ala

Asp

Leu

45

Leu

Gly

Ala

Ile

Pro

125

Tyr

Asp

Ala

Gln

Lys

205

Arg

Leu

Thr

30

Leu

Val

Gly

Ser

Trp

110

Asp

Gly

Leu

Phe

Ala

190

Phe

Trp

Pro

15

Pro

Asp

Asn

Gly

Leu

95

Ile

Phe

His

Gly

Asp

175

Leu

Leu

Asn

Glu

Leu

Ile

Gly

Gln

80

Asn

Trp

Gly

val

His

160

Arg

Met

Arg

Lys



38135

val Ser Ala Met Leu Asn Phe Ile Ala Val Ala
225 230 235
Lys Glu Gln Ser Ile His Ser Arg Gly Thr His
245 250
Thr Glu Ala Ser Cys His Tyr Phe Phe Gly Ser
260 265
Ile Asp Asp Pro Glu Met Asp Gly Val Leu Arg
275 280
Ala Leu Val Lys Glu Asp Lys val Val Val Glu
290 295
Arg Ala Tyr Val Glu Ala Asn Gly Ile Arg Pro
305 310 315
Asp Glu Ala Ala Val Arg Val Ser Arg Glu Ile
325 330
Leu Glu Ala Ala
340
<210> 28
<211> 1023
<212> ADN
<213> Trinh ty Nhan tao
<220>
<223> Tai td hop
<400> 28
atgctcactt tcgttagaaa cgcttggtac gttgctgcac
aagcctctag gaagaactat cctcgatact ccactagctc
gttgtcgctg ccctgcttga tatttgtccg catcgettcg
ctagtcaacg gacatctcca gtgtccatat cacggtctgg
tgtgtccaca acccgcacgg caacggagcc cgccctgett
cctgtcgtgg aaagagacgce attgatctgg atctggcctg

-80-

Pro Glu Gly

Ile Leu Thr

Asn
270

Ser Arg

Ser Trp Gln

285

Ala Glu

300

Ile

Ala Met Leu

Glu Lys Leu

ttcctgagga
tctatcgtca
ctccgttgag
aatttgacgg
ctctgaacgt

gagatccagc

Thr Pro

240

Pro Glu

255

Phe Gly

Ala Gln

Arg Arg

Ser Cys

320

Glu
335

Gln

gttgagcgag
acctgacgga
tgacggtatt
aggtggccag
gcgatcattc

actcgcagat

60

120

180

240

300

360



cccggtgcecta
tacggtcacg
gctcagtacg
gtgatcgttg
gttctcatgg
cggtggaata
aaggagcagt
tgccattact
gttctcagga
atcgaaaggc
gacgaggcag
tga

<210> 29
<211>

<212>
<213>

ADN

<220>

<223> T&i

<400> 29
atgaccttcg

ccgctcggcece
gtcgcggcgce
gtcaacggcc
gtccataacc
gtggtggage
ggggcgatcc

gggcatgtcg

caatatgtcc
atcgtcggcg

ctgatggcca

1020

tccctgactt
tggactgcaa
tgcaccgcgce
gcgacggcga
ctaagttctt
aggtgtcgge
caatccactc
tcttcggtag
gctggcaagc
ggagggctta

ccgtcagggt

td hop

tccgcaatgce
ggacgattct
tgctcgacat
atctccaatg
cgcacggcaa
gcgacgcgét
ccgacttcgg
actgcaacta
atcgcgccaa
acggtgagat

agttcctgcg

tgggtgtcgt
ctacaagctc
taacgcccaa
gatccaggcg
gcgtggtget
tatgctgaac
ccgaggaacc
ttcccgcaac
tcaagccctg
cgtcgaagcg

atccagggag

Trinh ty Nhéan tao

ctggtatgtg
cgacacaccg
ctgtccgcecac
cccctatcac
tggcgcccgce
gatctggatc
ctgccgegtce
caagctgctg
cgcccagacce
acaggcgctg

cggcgccaat

38135

gttgatccag
cttgtggata
acagacgcct
ctcatgaaga
aacacaccag
ttcatcgcgg
catatcctta
ttcggtatag
gtgaaggagg
aacgggatca

attgagaagc

gcggcgcetgce
ctcgcgetcet
cgcttcgcegce
gggctggaat
ccggettcge
tggceecggcedg
gatcccgect
gtcgacaacc
gacgccttcg
atgaagattc

acccccgtceg

-81-

cttaccgtac
acctcatgga
tcgatagact
tccctggtgg
ttgacgcctyg
tcgcgecgga
ctcctgagac
acgatccaga
acaaagtggt
gacccgccat

tcgaacaact

ccgaggaact
accgccagcec
cgctgagcga
tcgatggcgg
tcaacgtccg
atccggcgcet
atcggaccgt
tgatggacct
accggctgga
ccggcggcac

acgcttggaa

tgtcggaggt
tcttggacac
tgagcgtgag
cacaccctca
gaacgacatc
agggacgccg
cgaggcaagc
gatggacggt
cgttgaagct
gttgtcctgce

agaagcggcg

gtccgaaaag
cgacggtgtyg
cggcatcctc
cgggcagtgce
ctccttcccg
ggccgatect
cggcggctat
cggccacgcce
gcgegaggtyg
gccgagegtyg

cgacatccgc

420

480

540

600

660

720

780

840

900

960

1020

1023

60

120

180

240

300

360

420

480

540

600

660



tggaacaagg
gagcagagca
cattatttct
ctgcgcagcet
gagcgccgcec
gaagccgcag
<210> 30

<211>

<212>
<213>

ADN

<220>

<223> Ta&i

<400> 30
atgctcacct

aagcccttgg
gtagtggcgg
ctcgtcaacg
tgtgtccaca
cctgttgtcg
ccaggagcca
tacgggcacg
gctcagtacg
gtcatcgtcg
gtgctcatgg
cgctggaata
aaagagcagt
tgccactact
gttcttcgat

atcgagcgta

1023

tgagcgcgat
tccactcgcg
tcggctcectce
ggcaggctca
gcgcctatgt

tccgtgtcag

td hop

tcgttaggaa
gtcgcaccat
ccctgettga
ggcatcttca
acccgcacgg
agcgcgacgce
ttcccgactt
tcgattgtaa
tgcaccgggc
gcgacggaga
cgaagtttct
aggtctccgce
caatccacag
tcttcggcectce
cttggcaagc

ggcgcgecta

gctcaacttc
cggtacccat
gcgcaatttc
ggcgetggte
cgaggcgaat

ccgcgagate

Trinh tu Nhan tao

cgcctggtac
cctagacact
catctgcccg
gtgcccgtac
caacggcgca
actgatctgg
cggttgccgce
ctataagctc
taacgctcag
gattcaggcg
cagaggcgcg
gatgctgaac
cagagggacc
gtcacggaat
gcaagctctc

cgttgaggcd

38135

atcgcggtgg
atcctgaccc
ggcatcgacg
aaggaggaca
ggcatccgcc

gagaagcttg

gtcgcecgcetce
ccgttagccc
cataggttcg
cacgggctgg
cggccagcett
atctggcctg
gtggacccag
cttgtggaca
actgacgcct
ctgatgaaga
aacacgcccg
ttcatcgccg
catattctta
ttcgggatag
gtcaaggaag

aacggtatta

-82-

cgccggaagg
ccgagacgga
atccggagat
aggtcgtcgt
cggcgatgct

agcagctcga

tccctgagga
tttaccgcca
ctccgctcag
aatttgacgg
ccctcaacgt
gcgacccagce
cctatcggac
accttatgga
ttgaccgtct
tccctggagg
tggacgcctg
ttgcgcccga
caccggaaac
acgatccgga
ataaggtggt

ggcccgcegat

caccccgaag
ggcgagctgce
ggacggcgtg
cgaggcgatc
gtcgtgcgac

agccgcctga

gctgagcgag
gcctgacggce
cgacggcatc
cggtgggcag
taggtcgttc
tctggccgat
ggtcggeggt
tttgggccac
cgaaagggag
cacgccctct
gaacgacatc
gggcacaccc
cgaggctagt
gatggacggt
cgtggaggct

gctgtcctgce

720

780

840

900

960

1020

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



38135

gacgaggccg cagttagagt gtcgcgcgag atagaaaagc tggagcagct agaggccgcec

tga

<210> 31
<211>
<212>
<213>

ADN

<220>

<223> Tai

<400> 31
atggccactt

aagcctctag
gttgtcgcetg
ctagtcaacg
tgtgtccaca
cctgtcgtgg
cccggtgceta
tacggtcacg
gctcagtacg
gtgatcgttyg
gttctcatgg
cggtggaata
aaggagcagt
tgccattact
gttctcagga
atcgaaaggc
gacgaggcag
tga

<210> 32
<211>

<212>
<213>

ADN

1023

1023

td hop

tcgttagaaa
gaagaactat
ccctgcttga
gacatctcca
acccgcacgg
aaagagacgc
tccctgactt
tggactgcaa
tgcaccgcgce
gcgacggega
ctaagttctt
aggtgtcgge
caatccactc
tcttcggtag
gctggcaagc
ggagggctta

ccgtcagggt

Trinh tu Nhé&n tao

cgcttggtac
cctcgatact
tatttgtccg
gtgtccatat
caacggagcc
attgatctgg
tgggtgtcgt
ctacaagctec
taacgcccaa
gatccaggcg
gcgtggtgcet
tatgctgaac
ccgaggaacc
ttcccgcaac
tcaagccctg
cgtcgaagcg

atccagggag

Trinh ty Nhan tao

gttgctgcac
ccactagctc
catcgcttcg
cacggtctgg
cgccctgett
atctgccctg
gttgatccag
cttgtggata
acagacgcct
ctcatgaaga
aacacaccag
ttcatcgcgg
catatcctta
ttcggtatag
gtgaaggagg
aacgggatca

attgagaagc

-83-

ttcctgagga
tctatcgtca
ctccgttgag
aatttgacgg
ctctgaacgt
gagatccagc
cttaccgtac
acctcatgga
tcgatagact
tccctggtgg
ttgacgcctg
tcgcgccgga
ctcctgagac
acgatccaga
acaaagtggt
gacccgccat

tcgaacaact

gttgagcgag
acctgacgga
tgacggtatt
aggtggccag
gcgatcattc
actcgcagat
tgtcggaggt
tcttggacac
tgagcgtgag
cacaccctca
gaacgacatc
agggacgccg
cgaggcaagc
gatggacggt
cgttgaagct
gttgtcctgc

agaagcggcyg

1020

1023

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1023



<220>

<223> Tai

<400> 32
atgctcactt

aagcctctag
gttgtcgctyg
ctagtcaacg
tgtgtccaca
cctgtcgtgg
cccggtgcta
tacggtcacg
gctcagtacg
gtgatcgttyg
gttctcatgg
cggtggaata
aaggagcagt
tgccattact
gttctcagga
atcgaaaggc
gacgaggcag
tga

<210> 33
<211>

<212>
<213>

ADN

<220>

<223> TA&i

<400> 33

atggccacct tcgtccgcaa tgcctg

aagccgctcg gccggacgat t

1023

td hop

tcgttagaaa
gaagaactat
ccctgettga
gacatctcca
acccgcacgg
aaagagacgc
tccctgactt
tggactgcaa
tgcaccgcgce
gcgacggcga
ctaagttctt
aggtgtcggc
caatccactc
tcttcggtag
gctggcaagc
ggagggctta

ccgtcagggt

td hop

38135

cgcttggtac gttgctgcac
cctcgatact ccactagctc
tatttgtccg catcgecttcg
gtgtccatat cacggtctgg
caacggagcc cgccctgett
attgatctagg atctgccctg
tgggtgtcgt gttgatccag
ctacaagctc cttgtggata
taacgcccaa acagacgcct
gatccaggcg ctcatgaaga
gcgtggtgcet aacacaccag
tatgctgaac ttcatcgcgg
ccgaggaacce catatcctta
ttcccgcaac ttcggtatag
tcaagccctg gtgaaggagg
cgtcgaagcg aacgggatca

atccagggag attgagaagc

Trinh tu Nhan tao

ttcctgagga
tctatcgtca
ctccgttgag
aatttgacgg
ctctgaacgt
gagatccagc
cttaccgtac
acctcatgga
tcgatagact
tccctggtgg
ttgacgcctg
tcgcgccgga
ctcctgagac
acgatccaga
acaaagtggt
gacccgccat

tcgaacaact

gttgagcgag
acctgacgga
tgacggtatt
aggtggccag
gcgatcattc
actcgcagat
tgtcggaggt
tcttggacac
tgagcgtgag
cacaccctca
gaacgacatc
agggacgccg
cgaggcaagc
gatggacggt
cgttgaagct
gttgtcctgc

agaagcggcyg

gtat gtggcggcgce tgcccgagga actgtccgaa

ctcgacaca ccgctcgcegce tctaccgcca gcccgacggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1023

60

120



gtggtcgcegg
ctcgtcaacg
tgcgtccata
ccggtggtygg
cctggggega
tatgggcatg
gcccaatatg
gtgatcgtcg
gtgctgatgg
cgctggaaca
aaggagcaga
tgccattatt
gtgctgcgca
atcgagcgcc
gacgaagccg
tga

<210> 34
<211>

<212>
<213>

ADN

<220>

<223> Tai

<400> 34
atggccactt

aagcctctag
gttgtcgctg
ctagtcaacg
tgtgtccaca
cctgtcgtgg

cccggtgceta

1023

cgctgctcga
gccatctcca
acccgcacgg
agcgcgacgc
tccececgactt
tcgactgcaa
tccatcgcgce
gcgacggtga
ccaagttcct
aggtgagcgc
gcatccactc
tcttcggcectc
gctggcaggce
gccgcgcecta

cagtccgtgat

td hop

tcgttagaaa
gaagaactat
ccctgecttga
gacatctcca
acccgcacgg
éaagagacgc

tccctgactt

catctgtccg
atgcccctat
caatggcgcc
gctgatctgg
cggctgccgce
ctacaagctyg
caacgcccag
gatacaggcg
gcgcggcegcec
gatgctcaac
gcgecggtacce
ctcgcgcaat
tcaggcgctyg
tgtcgaggcg

cagccgcgag

Trinh tuy Nhan tao

cgcttggtac
cctcgatact
tatttgtccg
gtgtccatat
caacggagcc
attgatctgg

tgggtgtcgt

38135

caccgcttcg
cacgggctgg
cgcccggett
atctgtcccg
gtcgatcccg
ctggtcgaca
accgacgcct
ctgatgaaga
aatacccccg
ttcatcgcgg
catatcctga
ttcggcatcg
gtcaaggagg
aatggcatcc

atcgagaagc

gttgctgcac
ccactagctc
catcgcttcg
cacggtctgg
cgccctgett
atctggcctg

gttgatccag

-85-

cgccgetgag
aattcgatgg
cgctcaacgt
gcgatccggce
cctatcggac
acctgatgga
tcgaccggcet
ttcccggcgg
tcgacgecttyg
tggcgcecgga
cccccgagac
acgatccgga
acaaggtcgt
gcccggegat

ttgagcagct

ttcctgagga
tctatcgtca
ctccgttgag
aatttgacgg
ctctgaacgt
gagatccagc

cttaccgtac

cgacggcatc
cggcgggeag
ccgctcecctte
gctggccgat
cgtcggcggce
cctcggccac
ggagcgcgag
cacgccgagce
gaacgacatc
aggcaccccg
ggaggcgagce
gatggacggc
cgtcgaggcg
gctgtcgtgce

cgaagccgcece

gttgagcgag
acctgacgga
tgacggtatt
aggtggccag
gcgatcattc

actcgcagat

tgtcggaggt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1023

60

120

180

240

300

360



tacggtcacg
gctcagtacg
gtgatcgttg
gttctcatgg
cggtggaata
aaggégcagt
tgccattact
gttctcagga
atcgaaaggc
gacgaggcag
tga

<210>
<211>

<212>
<213>

35

ADN

<220>

<223> Tai

<400> 35
atgctcacct

aagccgctcg
gtggtcgcgg
ctcgtcaacg
tgcgtccata
ccggtggtygg
cctggggcga
tatgggcatg
gcccaatatg
gtgatcgtcg

gtgctgatgg

1023

tggactgcaa
tgcaccgcgce
gcgacggcga
ctaagttctt
aggtgtcggc
caatccactec
tcttcggtag
gctggcaagc
ggagggctta

ccgtcagggt

td hop

tcgtccgcaa
gccggacgat
cgctgetcga
gccatctceca
acccgcacgg
agcgcgacgc
tccccgactt
tcgactgcaa
tccatcgcgce
gcgacggtga

ccaagttcct

ctacaagctc
taacgcccaa
gatccaggcg
gcgtggtgcet
tatgctgaac
ccgaggaacc
ttcccgcaac
tcaagccctg
cgtcgaagcg

atccagggag

Trinh tu Nhéan tao

tgcctggtat
tctcgacaca
catctgtccg
atgcccctat
caatggcgcc
gctgatctgg
cggctgccgce
ctacaagctg
caacgcccag
gatacaggcg

gcgcggcegec

38135

cttgtggata
acagacgcct
ctcatgaaga
aacacaccag
ttcatcgcgg
catatcctta
ttcggtatag
gtgaaggagg
aacgggatca

attgagaagc

gtggcggcegce
ccgctcgegce
caccgcttcg
cacgggctgg
cgcccggett
atctgtcccg
gtcgatcccg
ctggtcgaca
accgacgcct
ctgatgaaga

aatacccccg

-86-

acctcatgga
tcgatagact
tccectggtgg
ttgacgcctg
tcgcgccgga
ctcctgagac
acgatccaga
acaaagtggt
gacccgccat

tcgaacaact

tgcccgagga
tctaccgcca
cgccgetgag
aattcgatgg
cgctcaacgt
gcgatccggce
cctatcggac
acctgatgga
tcgaccggcet
ttcccggcgg

tcgacgcttg

tcttggacac
tgagcgtgag
cacaccctca
gaacgacatc
agggacgccg
cgaggcaagc
gatggacggt
cgttgaagct
gttgtcctgce

agaagcggcy

actgtccgaa
gcccgacggt
cgacggcatc
cggcgggeag
ccgctectte
gctggccgat
cgtcggcggce
cctcggcecac
ggagcgcgad
cacgccgagce

gaacgacatc

480

540

600

660

720

780

840

900

960

1020

1023

60

120

180

240

300

360

420

480

540

600

660



cgctggaaca
aaggagcaga
tgccattatt
gtgctgcgca
atcgagcgcc
gacgaagccg
tga

<210>
<211>

<212>
<213>

36

ADN

<220>

<223> Ta&i

<400> 36
atggccacct

aagcccttgg
gtagtggcgg
ctcgtcaacg
tgtgtccaca
cctgttgtcg
ccaggagcca
tacgggcacg
gctcagtacg
gtcatcgtcg
gtgctcatgg
cgctggaata
aaagagcagt
tgccactact
gttcttcgat

atcgagcgta

1023

aggtgagcgc
gcatccactc
tcttecggctce
gctggcaggce
gccgecgecta

cagtccgtgt

td hop

tcgttaggaa
gtcgcaccat
ccctgcttga
ggcatcttca
acccgcacgg
agcgcgacgc
ttcccgactt
tcgattgtaa
tgcaccgggc
gcgacggagdga
cgaagtttct
aggtctccgce
caatccacag
tcttcggctce
cttggcaagc

ggcgcgcecta

gatgctcaac
gcgcggtacc
ctcgcgcaat
tcaggcgctyg
tgtcgaggcg

cagccgcgag

Trinh ty Nhan tao

cgcctggtac
cctagacact
catctgcccg
gtgcccgtac
caacggcgca
actgatctgg
cggttgccgce
ctataagctc
taacgctcag
gattcaggcg
cagaggcgcg
gatgctgaac
cagagggacc
gtcacggaat

gcaagctctc

cgttgaggcg

38135

ttcatcgcgg
catatcctga
ttcggcatcg
gtcaaggagg
aatggcatcc

atcgagaagc

gtcgccgcetce
ccgttagcecc
cataggttcg
cacgggctgyg
cggccagctt
atctggcctyg
gtggacccag
cttgtggaca
actgacgcct
ctgatgaaga
aacacgcccg
ttcatcgccg
catattctta
ttcgggatag
gtcaaggaag

aacggtatta

-87-

tggcgecgga
cccccgagac
acgatccgga
acaaggtcgt
gccecggegat

ttgagcagct

tccctgagga
tttaccgcca
ctccgctcag
aatttgacgg
ccctcaacgt
gcgacccagce
cctatcggac
accttatgga
ttgaccgtct
tccctggagg
tggacgcctyg
ttgcgcccga
caccggaaac
acgatccgga
ataaggtggt

ggcccgegat

aggcaccccg
ggaggcgagce
gatggacggc
cgtcgaggcg
gctgtcgtge

cgaagccgcce

gctgagcgag
gcctgacggce
cgacggcatc
cggtgggcag
taggtcgttc
tctggccgat
ggtcggcggt
tttgggccac
cgaaagggag
cacgccctcet
gaacgacatc
gggcacaccc
cgaggctagt
gatggacggt
cgtggaggct

gctgtcctgce

720

780

840

900

960

1020

1023

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gacgaggccg cagttagagt gtcgcgcgag ataga

tga

<210> 37
<211>
<212>
<213>

ADN

<220>

<223> Tai

<400> 37
atgctcactt

aagcctctag
gttgtcgctyg
ctagtcaacg
tgtgtccaca
cctgtcgtgg
cccggtgceta
tacggtcacg
gctcagtacg
gtgatcaaag
gttctcatgg
cggtggaata
aaggagcagt
tgccattact
gttctcagga
atcgaaaggc
gacgaggcag
<210> 38

<211> 35

<212>
<213> Cay

1020

td hop

tcgttagaaa
gaagaactat
ccctgcttga
gacatctcca
acccgctcgg
aaagagacgc
tccctgactt
tggactgcaa
tgcaccgcgce
gcgacggcga
ctaagttctt
aggtgtcggc
caatccactc
tcttcggtag
gctggcaagc
ggagggctta

ccgtcagggt

Trinh ty Nhan tao

cgcttggtac
cctcgatact
tatttgtccg
gtgtccatat
caacggagcc
attgatctgg
tgggtgtegt
ctacaagctc
taacgcccaa
gatccaggcg
gcgtggtgcet
tatgctgaac
ccgaggaacce
ttcccgcaac
tcaagccctg
cgtcgaagcg

atccagggag

gossypium raimondii

38135

gttgctgcac
ccactagctc
catcgcttcg
cacggtctgg
cgccctgett
atctggcctg
gttgatccag
cttgtggata
acagacgcct
ctcatgaaga
aacacaccag
ttcatcgcgg
catatcctta
ttcggtatag
gtgaaggagg
aacgggatca

attgagaagc

-88-

ttcctgagga
tctatcgtca
ctccgttgag
aatttgacgg
ctctgaacgt
gagatccagc
cttaccgtac
acctcatgga
tcgatagact
tccctggtgg
ttgacgcctyg
tcgcgccgga
ctcctgagac
acgatccaga
acaaagtggt
gacccgccat

tcgaacaact

aaagc tggagcagct agaggccgcec

gttgagcgag
acctgacgga
tgacggtatt
aggtggccag
gcgatcattc
actcgcagat
tgtcggaggt
tcttggacac
tgagcgtgag
cacaccctca
gaacgacatc
agggacgcecg
cgaggcaagc
gatggacggt
cgttgaagct
gttgtcctgc

agaagcggcy

1020

1023

60

120

180

300

360

420

480

540

600

660

720

780

840

900

960

1020



38135

<400> 38

Met Leu Asn Ile Ala Pro Ser Cys Val Leu Ala Ser Gly Ile Ser Lys
1 5 10 15

Pro Val Thr Lys Met Ala Ser Thr Glu Asn Lys Asp ASp His Ser Ser
20 25 30

Ala Lys Arg

35
<210> 39
<211> 105
<212> ADN

<213> Trinh ty Nhan tao

<220>
<223> Tai td hop

<400> 39

atgcttaaca ttgcgccgag ttgtgttttg gccagcggga tctctaagcc cgtgaccaag 60
atggctagca cggagaacaa ggacgaccac agcagcgeea agagg 105
<210> 40

<211> 179

<212> PRT

<213> Vi khudn enterobacter cloacae
<400> 40
Met Lys Ala Leu val Leu Tyr Ser Thr Arg Asp Gly Gln Thr His Ala

1 5 10 15

Tle Ala Ser Tyr Ile Ala Ser Cys Met Lys Glu Lys Ala Glu Cys Asp
20 25 30

val Ile Asp Leu Thr His Gly Glu His val Asn Leu Thr Gln Tyr Asp
35 40 45

Gln Val Leu Ile Gly Ala Ser Tle Arg Tyr Gly His Phe Asn Ala Val
50 55 60

Leu Asp Lys Phe Ile Lys Arg Asn Val Asp Gln Leu Asn Asn Met Pro
65 70 75 80

-89-



Ser Ala

Thr Pro

Trp Gln

Arg Tyr
130

Thr Gly
145

Glu Gln

Lys Ala

<210>
<211>
<212>
<213>
<400>

Met Lys

Tle Ala

val Ile

Arg Val
50

Phe Phe

Gln Thr
100

Pro Ala
115

Arg Trp

Gly Glu

Val Lys

Leu

41
178
PRT
Vi khudn
41

Ala Leu

Ser Ala
20

Asn Ile
35

Leu Ile

val Asn Glu Phe

65

Cys Val

Asn Pro

Leu Cys

Ile Asp

Thr Asp

150

Lys Phe
165

pantoea

Ile Leu

Ile Ala

Gln Asp

Gly Ala

Val Lys
70

Asn Leu Thr

Tyr Val Arg
105

Gly Val Phe
120

Lys Val Met
135

Thr Ser Lys

Ala Glu Asp

ananatis

Phe Ser Thr

Asp Glu Ile
25

Ala Lys Thr
40

Ser Ile Arg
55

His Asn Leu

38135

Ala

90

Lys

Ala

Ile

Glu

Phe
170

Arg

10

Lys

Leu

Tyr

Leu

-90-

Arg

Phe

Gly

Gln

Val

155

Ala

Asp

Gly

Asp

Gly

Ala
75

Lys

Leu

Ala

Leu

140

Glu

Lys

Gly

Gln

Trp

His

60

Leu

Pro

Leu

Leu

125

Ile

Tyr

Leu

Gln

Gln

Gln

45

Phe

Gln

Glu

Ala

110

Arg

Met

Thr

Ser

Thr

Ser

30

Gln

Gln

Gln

Lys

95

Thr

Tyr

Arg

Asp

Tyr
175

Gln

15

Cys

Tyr

Pro

Arg

Arg

Pro

Pro

Met

Trp

160

Lys

Lys

Asp

Asp

val

Val
80



Ser

Ser

Trp

Arg

Thr

145

Gln

Ser

Gly Phe

Pro

Gln

Tyr

130

Gly

Gln

Tyr

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

<400>

Glu

Pro

115

Arg

Gly

Val

42
177
PRT

Phe

Thr

100

Asp

Trp

Glu

Gln

vi khuén

42

Met Lys Ala

1

Ile

Val

Arg

Val
65

Ala

Ser

Leu Asn

vVal
50

35

Leu

Asp Lys

Leu

Ser

20

Ile

Ile

Phe

Ser

85

Asn

Cys

Phe

Thr

Arg
165

val

Ala

Cys

Asp

Asp

150

Phe

pantoea

Ile

Ile

Lys

Gly

Val

Leu

Ala

Asp

Ala

Lys
70

Asn

Tyr

Ala

Arg

135

Ala

Ala

Leu

Thr

Val

120

Val

Ser

Arg

Thr

vVal

105

Phe

Met

Lys

Asp

stewardii

Tyr

Asp

Ala

Ser

55

Gln

Ser

vVal

Ser

40

Ile

His

Thr

Ile

25

Leu

Arg

Leu

38135

Ala

90

Lys

Ala

Ile

Glu

Phe
170

Arg

10

Arg

Pro

Tyr

His

-01-

Arg

Phe

Gly

Gln

Val

155

Ala

Asp

Gln

Asp

Gly

Glu
75

Lys

Leu

Ala

Phe

140

Glu

Gln

Gly

Gln

Trp

His

60

Leu

Pro

Ala

Leu

125

Ile

Tyr

Leu

Gln

Gln

Ala

45

Phe

Gln

Glu

Gln

110

Tyr

Met

Thr

Pro

Thr

Gln

30

Gln

Gln

Gln

Lys

95

Ser

Tyr

Arg

Asp

Gly
175

Arg

15

Cys

Tyr

Pro

Arg

Arg

Pro

Pro

Met

Trp

160

Lys

Lys

Asp

Asp

val

Thr
80



Ser Gly

Ser Pro

Trp Gln

Arg Tyr
130

Thr Gly
145

Gln Gln

Ser

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Ile Ala

Asp Val

Asp Arg
50

Ala Phe
65

Phe

Glu

Pro

115

Arg

Gly

Val

43
181
PRT

Phe

Thr

100

Asp

Trp

Glu

Ser

E. coli

43

Thr

Ser

Ala

35

val

Gln

Leu

Tyr

20

Asn

val

Glu

Ser

85

Asn

Cys

Phe

Thr

Thr
165

Ile

Leu

val

Ile

Phe

vVal

Ala

Cys

Asp

Asp

150

Phe

Leu

Ala

His

Gly

val
70

Asn

Tyr

Ala

Arg

135

Ser

Ala

Phe

Ser

Arg

Ala

55

Lys

Leu

Thr

val

120

Val

Thr

Asn

Ser

Glu

Ile

40

Ser

Lys

38135

Thr Ala
90

Gln Lys

105

Phe Ala

Met Ile

Lys Glu

Asp Phe
170

Thr Arg
10

Leu Lys
25
Glu Glu

Ile Arg

His Ala

-92-

Arg

Phe

Gly

Gln

Val

155

Ala

Asp

Glu

Pro

Tyr

Thr
75

Lys

Leu

Ala

Leu

140

Glu

Gln

Gly

Leu

Gln

Gly

Arg

Pro

Ala

Leu

125

Ile

Tyr

Leu

Gln

Gly

Trp

45

His

Leu

Glu

His

110

Tyr

Met

Thr

Pro

Thr

Ile

30

Glu

Tyr

Asn

Lys

95

Ser

Tyr

Arg

Asp

Gly
175

Arg

15

Gln

Asn

His

Ser

Arg

Pro

Pro

Met

Trp

160

Lys

Glu

Ala

Tyr

Ser

Met
80



Pro

Arg

Gln

Pro

Met

145

Trp

Lys

Ser

Thr

Trp

Arg

130

Ser

Glu

Pro

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

<400>

Ala

Pro

Arg

115

Tyr

Gly

Gln

Thr

44
178
PRT

Phe

Gln

100

Pro

Arg

Gly

Val

Leu
180

vi khuén

44

Met Lys Ala

1

Ile

Val

Arg

Val
65

Ala

Phe

Val
50

Ala

Ser

Asn

35

Leu

Lys

Leu

Tyr

20

Ile

Ile

Phe

Thr

Asp

Trp

Glu

Ala

165

Lys

Ser

Asn

Arg

Tyr

Thr

150

Asn

erwinia

Ile

Ile

Leu

Gly

Val

Leu

Ala

Arg

Gly

Lys
70

Val

Ser

Cys

Asp

135

Asp

Phe

Asn

Tyr

Ala

120

Arg

Thr

Ala

38135

Leu Val
90

Ala Arg

105

val Ile

Phe Met

Arg Lys

Arg Glu
170

toletana

Phe

Asn

vVal

Ser

55

Arg

Ser

Ser

Glu

40

Ile

His

Ser Arg
10

Ile Lys
25
Gln Ile

His Tyr

Leu His

-03-

Ala

Lys

Ala

Ile

Glu

155

Ile

Glu

Glu

Asp

Gly

Glu
75

Arg

Phe

Gly

Lys

140

vVal

Ala

Gly

Glu

Trp

His

60

Leu

Lys

Leu

Ala

125

Leu

val

His

Gln

Met

Ser

45

Phe

Gln

Pro

Met

110

Leu

Ile

Tyr

Leu

Thr

Glu

30

Gln

His

Gln

Glu

95

Asn

Arg

Met

Thr

Thr
175

Arg

15

Cys

Tyr

Pro

Arg

Lys

Ser

Tyr

Lys

Asp

160

Asp

Glu

Asp

Asp

Ala

Ser
80



Ser

Thr

Trp

Arg

Thr

145

Thr

Thr

Gly

Pro

Gln

Tyr

130

Gly

Gln

Gln

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

<400>

Phe

Gln

Pro

115

Arg

Gly

Val

45
179
PRT

Phe

Thr

100

Asp

Trp

Glu

Ala

Vi khudn

45

Met Lys Ala

1

Ile

val

Arg

Val
65

Ala

vVal

val
50

Ser

Asn
35

Ala

Asn Gln

Leu

Tyr

20

Val

Ile

Phe

Cys

85

Asn

Cys

Phe

Thr

Arg
165

Val

Ala

Cys

Asp

Asp

150

Phe

Asn

Tyr

Ala

Arg

135

Thr

Ala

Leu

Met

Val

120

Val

Ser

Gln

Thr

Arg

105

Phe

Met

Lys

Glu

38135

Ala

90

Lys

Ala

Ile

Glu

Phe
170

Arg

Phe

Gly

Gln

Val

155

Ala

pectobacterium carotovorum

Ile

Ile

Leu

Gly

Ile

Val

Ala

Asn

Ala

Arg

70

Phe

Asn

Ala

Ser

55

Lys

Ser

Thr

Asn

40

Ile

His

Ser

Leu

25

Asp

Arg

Leu

Arg

10

Lys

Ile

Tyr

Thr

-94-

Asp

Gly

Asp

Gly

Ser
75

Lys

Leu

Ala

Leu

140

Glu

His

Gly

Thr

Leu

Arg

60

Leu

Ala

Leu

Leu

125

Ile

Tyr

Leu

Gln

Leu

Ser

45

Phe

Gln

Asp

Gln

110

Arg

Met

Thr

Pro

Thr

Glu

30

Gln

His

Gln

Lys

95

Ser

Tyr

Arg

Asp

Gly
175

Arg

15

Cys

Tyr

Pro

Leu

Arg

Pro

Thr

Met

Trp

160

Lys

Ala

Asp

Asp

Ala

Pro
80



Ser

Thr

Trp

Arg

Thr

145

Gln

Asn

Ala

Ile

Gln

Tyr

130

Gly

Gln

Pro

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

<400>

Met

Ile

Glu

Glu

Ser
65

Lys

Ala

Phe

Gln

Pro

115

Arg

Gly

val

Ala

46
179
PRT

Phe

Thr

100

Asp

Trp

Glu

Ala

Vi khuén

46

Thr

Arg

Leu Val

Cys
50

Phe

35

vVal

Ile

Leu

His

20

Asp

Val

Arg

Ser

85

Asn

Leu

Phe

Thr

Arg
165

val

Ala

Cys

Asp

Asp

150

Phe

Asn

Tyr

Cys

Arg

135

Ser

Ala

Leu

Thr

Val

120

Val

Thr

Gln

Thr

Arg

105

Phe

Met

Lys

Asp

shimwellia blattae

Ile

Ile

Leu

Leu

Phe

Leu

Ala

Leu

Gly

val
70

Phe

Gly

Gln

Ala

55

Asn

Ser

Val

Pro

40

Ser

Thr

Thr

Leu

25

Gly

Ile

His

38135

Ala

90

Lys

Ala

Ile

Glu

Phe
170

Arg

10

Glu

Glu

Arg

Ala

-05-

Arg

Phe

Gly

Gln

Ile

155

Ala

Asp

Glu

Pro

Tyr

Gln
75

Lys

Leu

Ala

Leu

140

Glu

Gln

Gly

Gln

Asp

Gly

60

Arg

Pro

Leu

Leu

125

Ile

Tyr

Leu

Gln

Gly

Trp

45

His

Leu

Glu

Asn

110

Arg

Met

Thr

Ala

Thr

Lys

30

Ser

Phe

Asn

Lys

95

Ser

Tyr

Arg

Asp

Ala
175

His

15

Ala

Thr

His

Asn

Arg

Pro

Pro

Ile

Trp

160

Lys

Lys

Cys

val

Lys

Met
80



Pro

Gln

Pro

Pro

Met

145

Trp

Glu

Gly

Ser

Trp

Arg

130

Ala

Gln

Thr

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

<400>

Ala

Pro

Gln

115

Tyr

Gly

Ser

Arg

47

178
PRT
Vi khuan

47

Met Lys Ala

1

Ile

Val

Arg

Val
65

Ala

Leu

Val

50

Ala

Ser

Asn

35

Leu

Glu

Leu

Gln

100

Pro

Ser

Gly

Val

Leu

Ser

20

Ile

Ile

Phe

Phe

85

Thr

Gln

Trp

Glu

Thr
165

Thr

Asn

Arg

Tyr

Thr

150

Arg

pantoea

Ile

Ile

Leu

Gly

val

Leu

Ala

Asp

Ala

Lys
70

Val

Ser

Cys

Asp

135

Asp

Phe

Asn Leu

Tyr Thr
105

Gln Val

120

Arg Met

Thr Arg

Ala Arg

stewardii

Phe

Lys

Thr

Ser

55

Arg

Ser Ser

Glu Leu
25

Thr Asn
40

Ile Arg

His Gln

38135

Val

90

Arg

Phe

Met

Lys

Glu
170

Arg

10

Glu

Val

Tyr

Arg

-96-

Ala

Lys

Ala

Ile

Glu

155

Ile

Asp

Gly

Glu

Gly

Glu
75

Arg Lys

Phe Leu

Gly Ala
125

Arg Leu
140

Val Glu

Ala Gln

Gly Gln

Lys Gln

Trp Thr
45

His Phe
60

Leu Gln

Pro

Ala

110

Leu

Ile

Tyr

Leu

Thr

Ala

30

Gln

His

Gln

Glu

95

Ala

Arg

Met

Thr

Pro
175

Gln

15

Cys

Tyr

Pro

Arg

Lys

Ser

Tyr

Lys

Asp

160

Gly

Leu

Asp

Asp

Ala

Ser
80



38135

Ser Gly Phe Phe Ser val Asn Leu Thr Ala Arg Lys Pro Glu Lys Arg
85 90 95

Ser Pro Glu Thr Asn Ala Tyr Thr Ala Lys Phe Leu Asn Gln Ser Pro
100 105 110

Trp Gln Pro ASp Cys Cys Ala val Phe Ala Gly Ala Leu Arg Tyr Pro
115 120 125

Arg Tyr Arg Trp Phe Asp Arg Ile Met TIle Gln Leu Ile Met Arg Met
130 135 140

Thr Gly Gly Glu Thr Asp Ser Ser Lys Glu Val Glu Tyr Thr Asp Trp
145 150 155 160

Gln Gln Val Thr Arg Phe Ala Gln Glu Phe Ala Arg Leu Pro Gly Lys
165 170 175

Thr Ser
<210> 48
<211> 180
<212> PRT

<213> Vi khudn enterobacter cloacae
<400> 48
Met Lys Thr Leu Ile Leu Phe Ser Thr Arg Asp Gly Gln Thr Arg Glu

1 5 10 15

Ile Ala Ala Phe Leu Ala Ser Glu Leu Lys Glu Gln Gly Ile Tyr Ala
20 25 30

Asp Val Ile Asn Leu Asn Arg Thr Glu Glu Ile Ala Trp Gln Glu Tyr
35 40 45

Asp Arg Val Val Ile Gly Ala Ser Ile Arg Tyr Gly His Phe His Pro
50 55 60

Ala Val Asp Arg Phe val Lys Lys His Thr Glu Thr Leu Asn Ser Leu
65 70 75 80

-97-



Pro

Arg

Pro

Pro

Met

145

Trp

Ser

Gly

Thr

Trp

Arg

130

Thr

Ser

Ser

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

<400>

Ala

Pro

Lys

115

Tyr

Gly

Gln

Arg

49
177
PRT

Phe

Gln

100

Pro

Arg

Gly

val

Leu
180

Vi khuén

49

Met Lys Ile

1

Ile

Asp

Asp

Thr
65

Ala

val

Gly

50

Leu

Ala

Val

35

val

Asn

Leu

Ser

20

Asn

val

Ser

Phe

85

Thr

Ala

Trp

Glu

Ala
165

Ser

Asn

Ala

Tyr

Thr

150

Ser

Val

Ser

Cys

Asp

135

Asp

Phe

Asn

Tyr

Ala

120

Arg

Thr

Ala

Leu

Thr

105

Val

Phe

Arg

Arg

enterobacter mori

Ile

Leu

Leu

Ile

Phe

Leu

Ala

His

Gly

Val
70

Phe

Ser

Arg

Ala

55

Lys

Ser

Glu

Ala

40

Ser

Lys

Thr

Leu

25

Glu

Ile

His

38135

Val

90

Arg

Phe

Met

Lys

Glu
170

Arg

10

Lys

Asn

Arg

Gln

-08-

Ala

Lys

Ala

Ile

Glu

155

Ile

Asp

Glu

Ile

Tyr

Gln
75

Arg

Phe

Gly

Arg

140

vVal

Val

Gly

Gln

Ala

Gly

60

Ala

Lys

Leu

Ala

125

Leu

Val

Gln

Gln

Ala

Trp

45

His

Leu

Ala

Leu

110

Leu

Ile

Tyr

Leu

Thr

Phe

30

Glu

Phe

Lys

Glu

95

Asn

Arg

Met

Thr

Thr
175

Arg

15

Asp

Glu

His

Lys

Lys

Ser

Tyr

Lys

Asp

160

Arg

Glu

Val

Tyr

Ser

Leu
80



38135

Pro Gly Ala Phe Tyr Ser vVal Asn Leu Val Ala Arg Lys Pro Glu Lys
85 90 95

Arg Thr Pro Gln Thr Asn Ser Tyr Thr Arg Lys Phe Leu Leu Asp Ser
100 105 110

Pro Trp Gln Pro Asp Leu Ser Ala Val Phe Ala Gly Ala Leu Arg Tyr
115 120 125

Pro Arg Tyr Asn Trp Tyr Asp Arg Ile Met Ile Arg Leu Ile Met Lys
130 135 140

TIle Thr Gly Gly Glu Thr Asp Thr Arg Lys Glu Val Val Tyr Thr Asp
145 150 155 160

Trp Gln Gln Val Thr His Phe Ala His Glu Ile Val Gln Leu Val Arg
165 170 175

Lys

<210> 50
<211> 178
<212> PRT

<213> Vi khudn enterobacter cloacae
<400> 50

Lys Ala Leu val Leu Tyr Ser Thr Arg Asp Gly Gln Thr His Ala Ile

Ala Ser Tyr Ile Ala Ser Cys Met Lys Glu Lys Ala Glu Cys Asp Val
20 25 30

Tle Asp Leu Thr His Gly Glu His Val Asn Leu Thr Gln Tyr Asp Gln
35 40 45

val Leu Ile Gly Ala Ser Ile Arg Tyr Gly His Phe Asn Ala Val Leu
50 55 60

Asp Lys Phe Ile Lys Arg Asn val Asp Gln Leu Asn Asn Met Pro Ser
65 70 75 80

-990-



Ala Phe

Pro Gln

Gln Pro

Tyr Arg
130

Gly Gly
145

Gln Val

Ala Leu

<210>
<211>
<212>
<213>
<400>

Lys Ala

Ala Ser

Ile Asn

Val Leu
50

Phe Cys

Thr Asn
100

Ala Leu
115

Trp Ile

Glu Thr

Lys Lys

51
177
PRT
Vi khuan
51

Leu Ile

Ala Ile
20

Ile Gln
35

Tle Gly

Asn Glu Phe Val

65

Val Asn

85

Pro Tyr

Cys Gly

Asp Lys

Asp Thr

150

Phe Ala
165

pantoea

Leu Phe

Ala Asp

Asp Ala

Ala Ser

Lys His
70

Leu Thr Ala

Val Arg Lys
105

Val Phe Ala
120

val Met Ile
135

Ser Lys Glu

Glu Asp Phe

ananatis

Ser Thr Arg

Glu Ile Lys
25

Lys Thr Leu
40

Ile Arg Tyr
55

Asn Leu Leu

38135

Arg

90

Phe

Gly

Gln

Val

Ala
170

Asp

10

Gly

Asp

Gly

Ala
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Lys

Leu

Ala

Leu

Glu

155

Lys

Gly

Gln

Trp

His

Leu
75

Pro

Leu

Leu

Ile

140

Tyr

Leu

Gln

Gln

Gln

Phe

60

Gln

Glu

Ala

Arg

125

Met

Thr

Ser

Thr

Ser

Gln

45

Gln

Gln

Lys

Thr

110

Tyr

Arg

Asp

Tyr

Gln

Cys

30

Tyr

Pro

Arg

Arg

95

Pro

Pro

Met

Trp

Lys
175

Lys

15

Asp

Asp

val

val

Thr

Trp

Arg

Thr

Glu

160

Lys

Ile

vVal

Arg

Val

Ser
80



Gly

Pro

Gln

Tyr

Gly

145

Gln

Tyr

Phe

Glu

Pro

Arg

130

Gly

Val

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

<400>

Phe

Thr

Asp

115

Trp

Glu

Gln

52
180
PRT

Ser

Asn

100

Cys

Phe

Thr

Arg

E. coli

52

Lys Thr Leu

1

Ala

val

Arg

Phe
65

Ser

Ala

Val
50

Gln

Tyr

Asn
35

Val

Glu

Ile

Leu

20

Val

Ile

Phe

Val

85

Ala

Cys

Asp

Asp

Phe
165

Leu

Ala

His

Gly

vVal

Asn

Tyr

Ala

Arg

Ala

150

Ala

Phe

Ser

Arg

Ala

Lys
70

Leu

Thr

Val

Val

135

Ser

Arg

Ser

Glu

Ile

Ser

55

Lys

Thr

Val

Phe

120

Met

Lys

Asp

Thr

Leu

Glu

40

Ile

His

38135

Ala Arg
90

Lys Phe

105

Ala Gly

Ile Gln

Glu Val

Phe Ala
170

Arg Asp
10

Lys Glu
25
Glu Pro

Arg Tyr

Ala Thr

-101-

Lys

Leu

Ala

Phe

Glu

155

Gln

Gly

Leu

Gln

Gly

Arg
75

Pro

Ala

Leu

Ile

140

Tyr

Leu

Gln

Gly

Trp

His

60

Leu

Glu

Gln

Tyr

125

Met

Thr

Pro

Thr

Ile

Glu

45

Tyr

Asn

Lys

Ser

110

Tyr

Arg

Asp

Gly

Arg

Gln

30

Asn

His

Ser

Arg

95

Pro

Pro

Met

Trp

Lys
175

Glu

15

Ala

Tyr

Ser

Met

Ser

Trp

Arg

Thr

Gln

160

Ser

Ile

AsSp

Asp

Ala

Pro
80



Ser

Thr

Trp

Arg

Ser

145

Glu

Pro

Ala

Pro

Arg

Tyr

130

Gly

Gln

Thr

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

<400>

Lys

Ala

Phe

vVal

Ala
65

Ala

Ser

Asn

Leu

50

Lys

Phe

Gln

Pro

115

Arg

Gly

val

Leu

53
177
PRT

Tyr

Thr

100

Asp

Trp

Glu

Ala

Lys
180

vi khuén

53

Leu

Tyr

Ile

35

Ile

Phe

Ile

Ile

20

Leu

Gly

val

Ser

85

Asn

Arg

Tyr

Thr

Asn
165

Val

Ser

Cys

Asp

Asp

150

Phe

erwinia

Leu

Ala

Arg

Gly

Lys

Phe

Asn

val

Ser

Arg
70

Asn Leu

Tyr Ala

Ala Val
120

Arg Phe
135

Thr Arg

Ala Arg

Val

Arg

105

Ile

Met

Lys

Glu

toletana

Ser Ser

Ser Ile

Glu Gln
40

Ile His
55

His Leu

Arg

Lys

25

Ile

Tyr

His

38135

Ala

90

Lys

Ala

Ile

Glu

Ile
170

Glu

10

Glu

Asp

Gly

Glu

-102-

Arg

Phe

Gly

Lys

Val

155

Ala

Gly

Glu

Trp

His

Leu
75

Lys

Leu

Ala

Leu

140

val

His

Gln

Met

Ser

Phe

60

Gln

Pro

Met

Leu

125

Ile

Tyr

Leu

Thr

Glu

Gln

45

His

Gln

Glu

Asn

110

Arg

Met

Thr

Thr

Arg

Cys

30

Tyr

Pro

Arg

Lys

Ser

Tyr

Lys

Asp

Asp
175

Glu

15

Asp

Asp

Ala

Ser

Arg

Gln

Pro

Met

Trp

160

Lys

Ile

vVal

Arg

val

Ser
80



Gly Phe

Pro Gln

Gln Pro

Tyr Arg
130

Gly Gly
145

Gln Val

Gln

<210>
<211>
<212>
<213>
<400>
Lys Ala
1

Ala Ser

Val Asn

val Ala
50

Asn Gln
65

Phe

Thr

Asp

115

Trp

Glu

Ala

54
178
PRT

Cys

Asn

100

Cys

Phe

Thr

Arg

vi khudn

54

Leu

Tyr

vVal

35

Ile

Phe

Ile

Ile

20

Leu

Gly

Ile

Val

85

Ala

Cys

Asp

Asp

Phe
165

Asn

Tyr

Ala

Arg

Thr

150

Ala

Leu

Met

Val

Val

135

Ser

Gln

Thr

Arg

Phe

120

Met

Lys

Glu

Ala

Lys

105

Ala

Ile

Glu

Phe

38135

Arg

90

Phe

Gly

Gln

val

Ala
170

Lys

Leu

Ala

Leu

Glu

155

His

pectobacterium carotovorum

Val

Ala

Asn

Ala

Arg

Phe

Asn

Ala

Ser

Lys
70

Ser

Thr

Asn

Ile

55

His

Ser

Leu

Asp

Arg

Leu

Arg

Lys

25

Ile

Tyr

Thr

Asp

10

Gly

Asp

Gly

Ser

-103-

Gly

Thr

Leu

Arg

Leu
75

Ala

Leu

Leu

Ile

140

Tyr

Leu

Gln

Leu

Ser

Phe

60

Gln

Asp

Gln

Arg

125

Met

Thr

Pro

Thr

Glu

Gln

45

His

Gln

Lys

Ser

110

Tyr

Arg

Asp

Gly

Arg

Cys

30

Tyr

Pro

Leu

Arg

95

Pro

Thr

Met

Trp

Lys
175

Ala

15

Asp

Asp

Ala

Pro

Thr

Trp

Arg

Thr

Thr

160

Thr

Ile

Val

Arg

val

Ser
380



38135

Ala Phe Phe Ser Val Asn Leu Thr Ala Arg Lys Pro Glu Lys Arg Thr
85 90 95

Ile Gln Thr Asn Ala Tyr Thr Arg Lys Phe Leu Leu Asn Ser Pro Trp
100 105 110

Gln Pro Asp Leu Cys Cys Val Phe Ala Gly Ala Leu Arg Tyr Pro Arg
115 120 125

Tyr Arg Trp Phe Asp Arg val Met Ile Gln Leu Ile Met Arg Ile Thr
130 135 140

Gly Gly Glu Thr Asp Ser Thr Lys Glu Ile Glu Tyr Thr Asp Trp Gln
145 150 155 160

Gln Val Ala Arg Phe Ala Gln Asp Phe Ala Gln Leu Ala Ala Lys Asn
165 170 175

Pro Ala

<210> 55
<211> 178
<212> PRT

<213> Vi khudn shimwellia blattae
<400> 55
Lys Thr Leu Ile Leu Phe Ser Thr Arg Asp Gly Gln Thr His Lys Ile

1 5 10 15

Ala Arg His Ile Ala Gly Val ILeu Glu Glu Gln Gly Lys Ala Cys Glu
20 25 30

TLeu Val Asp Leu Leu Gln Pro Gly Glu Pro Asp Trp Ser Thr Val Glu
35 40 45

Cys val Vval Leu Gly Ala Ser Ile Arg Tyr Gly His Phe His Lys Ser
50 55 60

Phe Ile Arg Phe Val Asn Thr His Ala Gln Arg Leu Asn Asn Met Pro
65 70 75 80

-104-



Gly Ala

Ser Pro

Trp Gln

Arg Tyr
130

Ala Gly
145

Gln Ser

Thr Arg

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

<400>

Lys Thr

Leu Phe

Gln Thr
100

Pro Gln
115

Ser Trp

Gly Glu

val Thr

56

179

PRT

vi khuén

56

Leu Ile

Ala Ala Phe Leu

val Ile

Arg Val
50

20

Asn Leu
35

val Ile

val Asp Arg Phe

65

Thr

85

Asn

Arg

Tyr

Thr

Arg
165

Val

Ser

Cys

Asp

Asp

150

Phe

Asn
Tyr
Gln
Arg
135

Thr

Ala

Leu

Thr

Val

120

Met

Arg

Arg

vVal

Arg

105

Phe

Met

Lys

Glu

38135

Ala

90

Lys

Ala

Ile

Glu

Ile
170

enterobacter cloacae

Leu

Ala

Asn

Gly

val

Phe

Ser

Arg

Ala

Lys

Ser
Glu
Ser

55

Lys

Thr

Leu

Glu

40

Ile

His

Arg

Lys
25

Asp
10

Glu

Glu Ile

Arg Tyr

Thr Glu

-105-

Arg

Phe

Gly

Arg

Val

155

Ala

Gly

Gln

Ala

Gly

Thr
75

Lys

Leu

Ala

Leu

140

Glu

Gln

Gln

Gly

Trp

His

60

Leu

Pro

Ala

Leu

125

Ile

Tyr

Leu

Thr

Ile

Gln

45

Phe

Asn

Glu

Ala

110

Arg

Met

Thr

Pro

Arg

Tyr

30

Glu

His

Ser

Lys

Ser

Tyr

Lys

Asp

Gly
175

Glu

15

Ala

Tyr

Pro

Leu

Gln

Pro

Pro

Met

Trp

160

Glu

Ile

Asp

Asp

Ala

Pro
80



Gly

Thr

Trp

Arg

Thr

145

Ser

Ser

Ala

Pro

Lys

Tyr

130

Gly

Gln

Arg

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

<220>
<223>

<400>

Lys

Ala

Ile

Val

Asp

Ala

Ser

Asp

Leu

50

Lys

Phe Phe

Gln Thr
100

Pro Ala

115

Arg Trp

Gly Glu

Val Ala

Leu

57
178
PRT

Trinh ty Nhéan tao

Ser

85

Asn

Ala

Tyr

Thr

Ser
165

Tai td hop

57

Leu Val

Tyr Ile
20

Leu Thr
35

Ile Gly

Phe Ile

Leu

Ala

His Gly

Ala Asn

Lys Arg

Val

Ser

Cys

Asp

Asp

150

Phe

Tyr

Ser

Asn

Tyr
Ala
Arg
135
Thr

Ala

Ser
Cys
Glu

Ile

55

Asn

Leu

Thr

Val

120

Phe

Arg

Arg

Thr

Met

His

40

Arg

Val

Val

Arg

105

Phe

Met

Lys

Glu

Arg

Lys

25

val

Tyr

Asp

38135

Ala

90

Lys

Ala

Ile

Glu

Ile
170

Asp

10

Glu

Asn

Gly

Gln

-106-

Arg

Phe

Gly

Arg

Val

155

Val

Gly

Lys

Leu

His

Leu

Lys

Leu

Ala

Leu

140

Val

Gln

Gln

Ala

Thr

Phe

60

Asn

Ala

Leu

Leu

125

Ile

Tyr

Leu

Thr

Glu

Gln

45

Asn

Asn

Glu

Asn

110

Arg

Met

Thr

Thr

His

Cys

30

Tyr

Ala

Met

Lys

95

Ser

Tyr

Lys

Asp

Arg
175

Ala

15

Asp

Asp

val

Pro

Arg

Pro

Pro

Met

Trp

160

Ser

Ile

val

Gln

Leu

Ser



65

Ala

Pro

Gln

Tyr

Gly

145

Gln

Ala

Phe

Gln

Pro

Arg

130

Gly

Val

Leu

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

<220>
<223>

<400>

Phe

Thr

Ala

115

Trp

Glu

Lys

58
172
PRT

Cys

Asn

100

Leu

Ile

Thr

Lys

Val

85

Pro

Cys

Asp

Asp

Phe
165

70

Asn

Tyr

Gly

Lys

Thr

150

Ala

Leu

Val

Vai

Val

135

Ser

Glu

Trinh ty Nhan tao

Tai td hop

58

Lys Ala Leu

1

Ala Ser Tyr

Ile Asp Leu

35

val Leu Ile

50

val Leu Tyr

5

Ile Ala Ser

20

Thr His Gly

Gly Ala Ser

Ser

Cys

Glu

Ile

55

Thr

Arg

Phe

120

Met

Lys

Asp

Thr

Met

His
40

Arg

Ala

Lys

105

Ala

Ile

Glu

Phe

Arg

Lys

25

Val

Tyr

38135

Arg

90

Phe

Gly

Gln

val

Ala
170

Asp

10

Glu

Asn

Gly

-107-

75

Lys

Leu

Ala

Leu

Glu

155

Lys

Gly

Lys

Leu

His

Pro

Leu

Leu

Ile

140

Tyr

Leu

Gln

Ala

Thr

Phe
60

Glu

Ala

Arg

125

Met

Thr

Ser

Thr

Glu

Gln

45

Asn

Lys

Thr

110

Tyr

Arg

Asp

Tyr

His

Cys

30

Tyr

Ala

80

Arg Thr
95

Pro Trp

Pro Arg

Met Thr

Trp Glu

160

Lys Lys
175

Ala Ile

15

Asp Val

Asp Gln

Val Leu



Asp

65

Ala

Pro

Gln

Tyr

Gly

145

Gln

Lys

Phe

Gln

Pro

Arg

130

Gly

val

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

<220>
<223>

<400>

Phe

Phe

Thr

Ala

115

Trp

Glu

Lys

59
179
PRT

Ile

Cys

Asn

100

Leu

Ile

Thr

Lys

Trinh tuw

Lys

Val

85

Pro

Cys

Asp

Asp

Phe
165

Arg
70

Asn

Tyr

Gly

Lys

Thr

150

Ala

Asn

Leu

Val

Val

vVal

135

Ser

Glu

Nhan tao

Tai td hop

59

Lys Thr Leu

1

Ala Ala Phe

val Ile Asn

35

Arg Val Val

50

Ile Leu Phe

5

Leu Ala Ser

20

Leu Asn Arg

Ile Gly Ala

Ser

Glu

Thr

Ser
55

Val

Thr

Arg

Phe

120

Met

Lys

Asp

Thr

Leu

Glu

40

Ile

Asp

Ala

Lys

105

Ala

Ile

Glu

Phe

Arg

Lys

25

Glu

Arg

38135

Gln

Arg

90

Phe

Gly

Gln

Val

Ala
170

Asp

10

Glu

Ile

Tyr

-108-

Leu

75

Lys

Leu

Ala

Leu

Glu

155

Lys

Gly

Gln

Ala

Gly

Asn

Pro

Leu

Leu

Ile

140

Tyr

Leu

Gln

Gly

Trp

His
60

Asn

Glu

Ala

Arg

125

Met

Thr

Thr Arg Glu

Ile Tyr Ala

Gln Glu Tyr

45

Phe His Pro

Met

Lys

Thr

110

Tyr

Arg

Asp

30

Pro

Arg

95

Pro

Pro

Met

Trp

15

Ser

80

Thr

Trp

Arg

Thr

Glu
160

Ile

Asp

Asp

Ala



Val

65

Gly

Thr

Trp

Arg

Thr

145

Ser

Ser

Asp

Ala

Pro

Lys

Tyr

130

Gly

Gln

Arg

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

<400>

Arg

Phe

Gln

Pro

115

Arg

Gly

Tle

Leu

60
504
PRT

cay amaranthus tube

60

Met Gly Asn

1

Ala Val Val

Lys Ser His

35

Gly Gly Lys

50

Phe

Phe

Thr

100

Ala

Trp

Glu

Ala

Ile

Gly Ala

20

Gly Leu

Val

Ser

85

Asn

Ala

Tyr

Thr

Ser
165

Ser

Leu Lys

Lys
70

Val

Sef
Cys

Asp

Asp
150

Phe

Glu Argj
Gly Val
Ser Val

Thr Val”

Lys
Asn

Tyr

Ala

Arg

135

Thr

Ala

55

His

Leu

Thr

vVal

120

Phe

Arg

Arg

Glu

Ser

Thr

40

Lys

Thr

val

Arg

105

Phe

Met

Lys

Glu

rculatus

Glu
Gly
25

Leu

Lys

38135

Glu

Ala

90

Lys

Ala

Ile

Glu

Ile
170

Pro

10

Leu

Phe

Asp

-109-

Thr

75

Arg

Phe

Gly

Arg

Val

155

val

Thr

Ala

Glu

Gly

Leu

Lys

Leu

Ala

Leu

140

val

Gln

Ser

Ala

Ala

Phe
60

Asn

Ala

Leu

Leu

125

Ile

Tyr

Leu

Ala

Ala

Asp

45

Ile

Ser

Glu

Asn

110

Arg

Met

Thr

Thr

Lys

Tyr

30

Ser

Trp

Leu

Lys

95

Ser

Tyr

Lys

Asp

Arg
175

Arg

15

Lys

Arg

Asp

Pro

80

Arg

Pro

Pro

Met

Trp

160

Ser

val

Leu

Ala

Glu



38135

Gly Ala Asn Thr Met Thr Glu Ser Glu Ala Glu Val Ser Ser Leu Ile
65 70 75 80

Asp Asp Leu Gly Leu Arg Glu Lys Gln Gln Leu Pro Ile Ser Gln Asn
85 90 95

Lys Arg Tyr Tle Ala Arg Asp Gly Leu Pro Val Leu Leu Pro Ser Asn
100 105 110

Pro Ala Ala Leu Leu Thr Ser Asn Tle Leu Ser Ala Lys Ser Lys Leu
115 120 125

Gln Ile Met Leu Glu Pro Phe Leu Trp Arg Lys His Asn Ala Thr Glu
130 135 140

L,eu Ser Asp Glu His Val Gln Glu Ser Val Gly Glu Phe Phe Glu Arg
145 150 - 155 160

His Phe Gly Lys Glu Phe val Asp Tyr Val Ile Asp Pro Phe Val Ala
165 ' 170 175

Gly Thr Cys Gly Gly Asp Pro Gln Ser Leu Ser Met His His Thr Phe
180 185 190

pro Glu Val Trp Asn Ile Glu Lys Arg Phe Gly Ser Val Phe Ala Gly
195 200 205

Teu Ile Gln Ser Thr Leu Leu Ser Lys Lys Glu Lys Gly Gly Glu Asn
210 ' 215 220

Ala Ser Ile Lys Lys Pro Arg Val Arg Gly Ser Phe Ser Phe Gln Gly
225 230 ) 235 240

Gly Met Gln Thr Leu val Asp Thr Met Cys Lys Gln Leu Gly Glu Asp
245 B 250 255

Glu Leu Lys Leu Gln Cys Glu Val Leu Ser Leu Ser Tyr Asn Gln Lys
260 265 270

Gly Ile Pro Ser Leu Gly Asn Trp Ser vVal Ser Ser Met Ser Asn Asn
275 280 285

-110-



Thr

Arg

305

Leu

Thr

vVal

Thr

Cys

385

Asn

Gln

Trp

Arg

Gly

465

Cys

Val

Ser

290

Asn

Asp

Ala

Leu

Leu

370

Leu

Ala

Leu

Ser

Ala

450

Asn

Lys

Lys

Glu

vVal

Phe

Phe

Ile

355

Phe

Phe

Ser

Leu

Asn

435

Ile

His

Ala

Met

Asp

Lys

Ile

Lys

340

Pro

Ser

Thr

Thr

Gly

420

Ala

Asp

Lys

Ala

Asp

Gln

Glu

Pro

325

Lys

Ser

Ser

Thr

Asp

405

Thr

Phe

Lys

Gly

Glu

485

Glu

Ser

Met

310

Glu

Asp

Lys

Met

Phe

390

Glu

Glu

Pro

Met

Gly

470

Leu

Lys

Tyr
295

Lysb

Val
Lys
Glu
Met
375
val
Leu
Asp
Leu
Glu
455

Leu

Val:

Thr

Asp

Ile

Thr

Val

Gln

360

Phe

Gly

Lys

Glu

Tyr

440

Lys

Ser

v._,I le

Ala

Ala

Met

Tyr

Lys

345

His

Pro

Gly

Gln

Pro

425

Gly

Asp

Val

Ser

38135

val

Lys

Val

330

Arg

Asn

Asp

Ser

Ile

410

Ser

His

Leu

Gly

Tyr
490

-111-

Val

Phe

315

Pro

Pro

Gly

Arg

Arg

395

vVal

Phe

Asn

Pro

Lys

475

Leu

Val

300

Gly

Leu

Leu

Leu

Ala

380

Asn

Ser

Val

Tyr

Gly

460

Ala

Asp

Thr

Asn

Ser

Glu

Lys

365

Pro

Arg

Ser

Asn

Asp

445

Phe

Met

Ser

Ala

Pro

val

Gly

350

Thr

Ser

Lys

Asp

His

430

Ser

Phe

Ala

His

Pro

Phe

Met

335

Phe

Leu

Asp

Leu

Leu

415

Leu

vVal

Tyxr

Ser

Ile
495

Ile

Ser

320

Ile

Gly

Gly

Met

Ala

400

Gln

Phe

Leu

Ala

Gly

480

Tyr



<210> 61

<211> 537
<212> ADN
<213>

<220>

<223> Tai

<400> 61
atgaaagcgc

attgcgagct
catgtgaacc
tttaacgcgg
agcgcgtttt
aacccgtatg
tttgcgggcy
attatgcgca
gaacaggtga
<210> 62

<211> 534
<212> ADN

<213>

<220>

<223> Tai

<400> 62
atgaaagcgc

attgcggatg
accctggatt
tttcagccgg
agcggctttt
aacgcgtata
tttgcgggcyg

attatgcgca

500

£d hop

tggtgctgta
gcatgaaaga
tgacccagta
tgctggataa
tttgcgtgaa
tgcgcaaatt
cgctgcgceta
tgaccggcegg

aaaaatttgc

td hop

tgattctgtt
aaattaaagg
ggcagcagta
tggtgaacga
ttagcgtgaa
ccgtgaaatt
cgctgtatta

tgaccggcgg

Trinh ty Nhéan tao

tagcacccgce
aaaagcggaa
tgatcaggtg
atttattaaa
cctgaccgcg
tctgctggcg
tccgcgcetat
cgaaaccgat

ggaagatttt

Trinh tu Nhan tao

tagcacccgc
ccagcagagc
tgatcgcgtg
atttgtgaaa
cctgaccgcg
tctggcgcag
tccgcgctat

cgaaaccgat

38135

gatggccaga
tgcgatgtga
ctgattggcg
cgcaacgtgg
cgcaaaccgyg
accccgtggce
cgctggattg
accagcaaag

gcgaaactga

gatggccaga
tgcgatgtga
ctgattggcg
cataacctgc
cgcaaaccgg
agcccgtggce
cgctggtttyg

gcgagcaaag

-112-

cccatgcgat
ttgatctgac
cgagcattcg
atcagctgaa
aaaaacgcac
agccggcegcet
ataaagtgat
aagtggaata

gctataaaaa

cccagaaaat
ttaacattca
cgagcattcg
tggcgctgca
aaaaacgcag
agccggattyg
atcgcgtgat

aagtggaata

tgcgagctat
ccatggcgaa
ctatggccat
caacatgccg
cccgcagacce
gtgcggcgtyg
gattcagctg
taccgattgg

agcgctg

tgcgagcgcg
ggatgcgaaa
ctatggccat
gcagcgcgtyg
cccggaaacc
ctgcgcggtyg
gattcagttt

taccgattgg

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480



cagcaggtgc agcgctttge gc

<210> 63

<211> 531
<212> ADN
<213>

<220>

<223> Ta&i

<400> 63
atgaaagcgc

attgcggatg
ctgccggatt
tttcagccgg
agcggctttt
aacgcgtata
tttgcgggcy
attatgcgca
cagcaggtga
<210> 64

<211> 546
<212> ADN

<213> E.

<400> 64
gtgaaaacat

ctggcttcgg
gaagaaccac
cactaccatt
ccgagcgcect
accaacagct
gtcattgccg
ctgattatga

tgggagcagdg

td hop

tgattctgta
tgattcgcca
gggcgcagta
tggtggataa
ttagcgtgaa
cccagaaatt
cgctgtatta
tgaccggcgg

gcacctttgc

coli

taattctttt
aactgaaaga
agtgggaaaa
cagcgttcca
tttactccgt
acgcgcgcaa
gggcgcetgeg
agatgtcagg

tggcgaattt

Trinh tuy Nhan tao

tagcacccgc
gcagcagcag
tgatcgcgtyg
atttgtgaaa
cctgaccgcg
tctggcgecat
tcdgcgctat
cgaaaccgat

gaacgatttt

ctcaacaagg
acﬁggggatc
ctatgaccgt
ggaapttgtc
gaaéctggtg
gttt§£gatg
ttacccaégt
cggtgaaacg

cgcccgagaa

38135

gatggccaga
tgcgatgtgce
ctgattggcg
cagcatctgc
cgcaaaccgg
agcccgtggc
cgctggtttyg
agcaccaaagd

gcgcagctgce

gacggacaaa
caggcggatyg
gtggtcattyg
aaaaaacatg
gcgcgcaaac
aactcgcaat
tatcgctggt
gatacgcgca

atcgcccatt

-113-

cccgcaaaat
tgaacattaa
cgagcattcg
atgaactgca
aaaaacgcag
agccggattg
atcgcgtgat
aagtggaata

cgggcaaaag

cgcgcgagat
tcgccaatgt
gtgcttctat
cgacgcggct
cggagaagcg
ggcgtcccga
acgaccgttt
aagaagttgt

taaccgacaa

gcgatttt gcgcagctge cgggcaaaag ctat

tgcgagcagce
agatgcgagc
ctatggccat
gcagcgcacc
cccggaaacce
ctgcgcggtyg
gattcagctg
taccgattgg

C

tgcctectac
gcaccgcatt
tcgctatggt
gaattcgatg
tactccacag
tcgctgcgcg
tatgatcaag
ctataccgat

accgacgctg

534

60

120

180

240

300

360

420

480

531

60

120

180

240

300

360

420

480

540



aaataa

<210> 65

<211> 534
<212> ADN
<213>

<220>

<223> Tail

<400> 65
atgaaagcgc

attgcgaaca
cagattgatt
tttcatccgg
agcggetttt
aacgcgtata
tttgcgggcy
attatgcgca
acccaggtgg
<210> 66

<211> 537
<212> ADN

<213>

<220>

<223> Ta&i

<400> 66
atgaaagcgc

attgcgaaca
gatattgatc
tttcatccgg
agcgcgtttt
aacgcgtata

tttgcgggcg

té hop

tgattctgtt
gcattaaaga
ggagccagta
cggtggcgaa
tttgcgtgaa
tgcgcaaatt
cgctgcgcecta
tgaccggcgg

cgcgctttge

té hop

tgattgtgtt
ccctgaaagg
tgagccagta
cggtgaacca
ttagcgtgaa
cccgcaaatt

cgctgegceta

Trinh tyu Nhan tao

tagcagccgce
agaaatggaa
tgatcgcatg
atttgtgaaa
cctgaccgcg
tctgctgcag
tacccgctat
cgaaaccgat

gcaggaattt

Trinh tuy Nhan tao

tagcagccgce
cacccpggaa
tgatcgcgtg
gtttattcgc
cctgaccgeg
tctgctgaac

tcecgcegcetat

38135

gaaggccaga
tgcgatgtgt
ctgattggcg
cgccatctge
cgcaaagcgg
agcccgtggce
cgctggtttg
accagcaaag

gcgcatctgce

gatggccaga
tgcgatgtgg
gcgattggceg
aaacatctga
cgcaaaccgg
agcccgtggce

cgctggtttg

-114-

cccgcgaaat
ttaacattct
gcagcattca
atgaactgca
ataaacgcac
agccggattg
atcgcgtgat
aagtggaata

cgggcaaaac

cccgcgcegat
tgaacgtgct
cgagcattcg
ccagcctgca
aaaaacgcac
agccggatct

atcgcgtgat

tgcgagctat
gcgcgtggaa
ttatggccat
gcagcgcagce
cccgcagacce
ctgcgcggtyg
gattcagctg
taccgattgg

ccag

tgcgagctat
gaacgcgaac
ctatggccgce
gcagctgccg
cattcagacc
gtgctgcgtyg

gattcagctg

546

60

120

180

240

300

360

420

480

534

60

120

180

240

300

360

420



38135

attatgcgca ttaccggcgg cgaaaccgat agcaccaaag

cagcaggtgg cgcgetttge gcaggatttt gcgcagctgg

<210> 67

<211> 537
<212> ADN
<213>

<220>

<223> Ta&i

<400> 67
atgaagacct

atcgcaggag
ggcgaaccag
cacttccata
ccaggcgccce
acgaactctt
gttttcgcgg

ttgataatga

tggcagtcgg

<210> 68

<211> 534
<212> ADN
<213>

<220>

<223> Té&i

<400> 68
atgaaagcgc

attgcgaaag
aacgtggaat
tttcatccgg
agcggctttt
aacgcgtata

tttgcgggcg

td hop

tgatcctatt
tcctcgaaga
actggagtac
agtctttcat
ttttcacagt
acacccgcaa
gcgctttgag
agatggccgg

tgactcggtt

£d hop

tgattctgtt
aactggaagg

ggacccagta

cggtggcgga

ttagcgtgaa

ccgcgaaatt

cgctgcgceta

Trinh tu Nhan tao

ctccaccagg
gcaggggaad
cgttgaatgc
caggttcgta
taacttagtc
gtttctcgcce
gtaccctagg
gggcgagact

cgcgagggag

Trinh ty Nhan tao

tagcagccgce
caaacaggcg
tgatcgcgtyg
attfgtgaaa
cctgaccgcg
tctgaaccag

tccgcegctat

gacggccaaa
gcctgcgagt
gtcgttctag
aacactcacg
gcccgaaagc
gccteccett
tactcgtggt
gacacaagga

atcgctcagc

gatggccaga
tgcgatgtgce
ctgattggcg
cgccatcagce
cgcaaaccgg
agcccgtggce

cgctggtttyg

-115-

aaattgaata

cggcgaaaaa

cacacaagat
tggtcgatct
gggccagcat
cgcagcgcett
ccgagaagca
ggcagccaca
acgacagaat
aggaggttga

tgccgggaga

cccagctgat
tgaacattct
cgagcattcg
gcgaactgca
aaaaacgcag
agccggattg

atcgcattat

taccgattgg

cccggcg

cgcaaggcac
gttacagccc
tagatatggt
gaataatatg
gagtccacag
gcgatgccaa
gatgatacgt
gtacactgac

gacgcgg

tgcgagcagce
ggataccacc
ctatggccat
gcagcgcagce
cccggaaacce
ctgcgeggtyg

gattcagctg

480

537

180

240

300

360

420

480

537

60

120

180

240

300

360

420



38135

attatgcgca tgaccggcgg cgaaaccgat agcagcaaag

cagcaggtaga cccgetttge gcaggaattt gcgcgectgce

<210> 69

<211> 540
<212> ADN
<213>

<220>

<223> Tai

<400> 69
atgaaaaccc

ctggcgagceg
gaagaaattg
cattttcatc
ccgggegegt
accaacagct
gtgtttgcgg
ctgattatga
tggagccagg
<210> 70

<211> 531
<212> ADN

<213>

<220>

<223> Tai

<400> 70
atgaaaattc

ctggcgagceg
gaaaacattg
cattttcata
ccgggcgegt

accaacagct

td hop

tgattctgtt
aactgaaagdga
cgtggcagga
cggcggtgga
tttttagcgt
atacccgcaa
gcgecgcetgceg
aaatgaccgg

tggcgagctt

td hop

tgattctgtt
aactgaaaga
cgtgggaaga
gcaccctgaa
tttatagcgt

atacccgcaa

Trinh tuyu Nhan tao

tagcacccgce
acagggcatt
atafgatcgc
tcgetttgtyg
gaacctggtg
atttctgctg
ctatccgcgce
cggcgaaacc

tgcgegcegaa

Trinh tu Nhan tao

tagcacccgce
acaggcgttt
atatéatggc
cagctttgtg
gaacctggtg

atttctgctg

gatggccaga
tatgcggatg
gtggtgattg
aaaaaacata
gcgcgcaaag
aacagcccgt
tatcgctggt
gatacccgca

attgtgcagc

gatggccaga
gatgtggatg
gtggtgattg
aaaaaacatc
gcgcgcaaac

gatagcccgt

-116-

aagtggaata

cgggcaaaac

cccgcgaaat
tgattaacct
gcgcgagcat
ccgaaaccct
cggaaaaacg
ggaaaccggc
atgatcgctt
aagaagtggt

tgacccgcag

cccgcgaaat
tggtgaacct
gcgcgagcat
agcaggcgct
cggaaaaacg

ggcagccgga

taccgattgg

cagc

tgcggegttt
gaaccgcacc
tcgctatggce
gaacagcctg
caccccgceag
ggcgtgcegeg
tatgattcgc
gtataccgat

cagccgccetg

tgcggcgagc
gcatcgcgcg
tcgctatggce
gaaaaaactg
caccccgceag

tctgagcgcg

480

534

60

120

180

240

300

360

420

480

540

60

120

180

240

300

360



38135

gtgtttgcgg gcgegcetgeg ctatccgcgce tataactggt

ctgattatga aaattaccgg cggcgaaacc gatacccgca

tggcagcagg tgacccattt tgcgcatgaa attgtgcage

<210> 71

<211> 540
<212> ADN
<213>

<220>

<223> Tai

<400> 71
atgaaggcct

atcgcctect
cacgtgaacc
ttcaacgccg
agcgcgttet
aacccttatg
ttcgcagggg
ataatgcggé
gagcaggtta
<210> 2

<211> 537
<212> ADN

<213>

<220>

<223> Tai

<400> T2
atgaaggcct

atcgctgatg
accctcgact
ttccagcccg
tccggattct

aacgcttata

td hop

tggtactgta
gcatgaagga
tcacccaata
tgcttgacaa
tctgcgtaaa
tccgaaaatt
cccttcggta

tgactggggyg

agaagttcgc

td hop

tgatcctgtt
agataaaggg
ggcagcagta
ttgtgaatga
tctccgtgaa

cagtcaaatt

Trinh tu Nhan tao

ctcgacgcgg
gaaggccgaa
cgaﬁcaggtg
gttéatcaag
cc£cacagca
cttgcttgct
cccgcgatac
agagacagac

ggaggatttt

Trinh ty Nhan tao

ctctacacgc
gcagcaatcg
cgaccgggta
gtttgtcaag
cttgacagcc

cttggcgcag

gacggccaga
tgcgacgtga
ctaatcggtg
agaaacgtgg
aggaagcccg
accccctggce
cggtggatcg
acgagcaagg

gcaaagctat

gacggacaga
tgcgacgtga
ctcatcggcg
cacaacctct
cgaaagccag

tcaccctggc

-117-

atgatcgcat
aagaagtggt

tggtgcgcaa

cccacgcaat
tcgacctcac
cgagtattcg
atcagctgaa
agaagcgtac
agcccgegtt
acaaggtgat
aggtcgagta

cgtacaagaa

cacagaagat
ttaacataca
cctccattcg
tggccctaca
agaagcggag

aaccggactg

tatgattcgc
gtataccgat

a

tgcttcatac
ccacggggag
ttacggccac
caacatgcca
tccccagaca
gtgcggagtyg
gatccagcta
cacggattgg

ggccctctag

cgcatctgcece
ggatgccaaa
ttacgggcat
gcagagagtt
ccccgagact

ctgcgectgtt

420

480

531

60

120

180

240

300

360

420

480

540

60

120

180

240

300

360



38135

tttgcggggg ccctgtacta cccacggtac cggtggttcg

ataatgcgaa tgacgggggg agagaccgac gcatcgaaag

cagcaggtgc agcggttcge gcgagacttc gcgcagttac

<210> 73

<211> 534
<212> ADN
<213>

<220>

<223> Ta&i

<400> 73
atgaaggcgc

attgcggacg
cttcctgact
ttccagcccg
tccggettcet
aatgcctaca
ttcgcggggg
attatgcgca
cagcaggtga
<210> 74

<211> 546
<212> ADN

<213>

<220>

<223> Tai

<400> 74
atgaagacct

ctggccagcg
gaggagccgce
cactaccaca

ccatcagcgt

td hop

tgatcttgta
tcatcaggca
gggcccaata
ttgtagacaa
tctccgtgaa
cccagaaatt
ccctttacta
tgactggtgyg

gtaccttcgc

td hop

tgattctatt
agctaaagga
agtgggagaa
gcgcgttcca

tctactcggt

Trinh tuyu Nhan tao

ctcaaccagg
gcégcagcag
tg%bcgagtg
gttégtgaag
cctgacggcg
cttggcgcac
ccccaggtac
agagaccgac

caacgatttt

Trinh ty Nhan tao.

ctccécaagg
gcttggcatt
ctacgatcgg
ggagttcgtg

caacctcgtyg

gacggtcaga
tgcgacgtcet
ctcatcggag
cagcacttgc
aggaagcctg
tcceccttggce
cgttggttcg
tctaccaagg

gcccagctte

gacggccaga
caggcagacg
gtcgtgatcg
aaaaagcacg

gctcgtaagc

-118-

atagggtgat

aggtggagta

cgggtaagtc

ctcgcaagat
taaacattaa
ctagcatccg
acgagcttca
aaaaaaggag
agcccgattg
accgggtgat
aagtggagta

caggcaagag

ctagggagat
tggctaacgt
gcgccagceat
cgacccgtct

ccgagaagcg

gatacagttc
cactgactgg

ctactga

tgcaagtagc
agacgcatca
ttacgggcat
gcagcggacc
ccctgagacc
ctgtgccgtt
gatccagttg
cactgactgg

ctaa

cgcttcctac
gcaccgaatt
ccggtatgga
gaatagcatg

gacaccccag

420

480

537

60

120

180

240

300

360

420

480

534

60

120

180

240

300



accaactcgt
gtgatcgccg
cttataatga
tgggagcagg
aagtaa
<210> 75
<211> 537
<212> ADN

<213>

<220>

<223> Tai

<400> 75
atgaaggccc

attgccaact
cagatcgact
ttccacccag
tccggetttt
aatgcctaca
tttgcggggd
atcatgagga
acgcaggtcg
<210> 76

<211> 540
<212> ADN

<213>

<220>

<223> Tai

<400> 76
atgaaggctc

attgctaata
gacattgatt

ttccacccag

atgccaggaa
gtgcgctcag
aaatgagcgg

tagcaaactt

té hop

ttatactgtt
cgataaagga
ggtctcaata
cggtggcaaa
tctgcgtcaa
tgagaaagtt
cccttaggta
tgacgggcgd

cccgcttcge

td hop

ttatcgtatt
ccctcaaagg
tgagccagta

ctgttaacca

gttccttatg
gtaccctcgt
cggagagacc

cgctagggag

Trinh ty Nhan tao

cagttccaga
ggaaatggaa
cgaccgcgtc
atttgtcaag
cctgacggcc
cttgttgcag
cacccgttac
agagactgac

gcaggagttc

Trinh tu Nhan tao

ctcttcgagg
gacgctagag
cgaccgtgtg

gttﬁatccgg

38135

aactcgcagt
tataggtggt
gacaccagaa

attgctcacc

gaaggccaga
tgcgacgtgt
ctgatcgggg
aggcacctcc
aggaaggccg
tccccatggce
aggtggttcg
acatcgaadgg

gcccatttgce

gatggccaaa
tgcgacgtcg
gccattggcg

aagcacctta

-119-

ggcgaccgga
acgacaggtt
aagaggtggt

tcaccgacaa

cgagggagat
tcaacatcct
gctcgataca
atgagttgca
acaagcggac
aacccgattg
acagggtaat
aggtggagta

ccggcaaaac

cccgagcgat
tcaacgtcct
cctccattcg

cgagcctcca

ccgctgcgcg
tatgattaaa
ttacacagac

gccgaccttg

agcgagttac
tcgtgtggag
ctacggccat
acagaggtct
tccccagacce
ctgcgccgtyg
gattcagctg
cacagactgg

tcagtga

cgcgtcttat

caatgctaac

ctacgggadgg

gcagctacca

360

420

480

540

546

60

120

180

240

300

360

420

480

537

60

120

180

240



tctgcgttet
aacgcgtaca
ttcgcgggag
ataatgcgca
cagcaggtcg
<210> 77

<211> 540
<212> ADN

<213>

<220>

<223> Tai

<400> 77
atgaagacct

atcgcaggag
ggcgaaccag
cacttccata
ccaggcgccece
acgaactctt
gttttcgcgg
ttgataatga
tggcagtcgg
<210> 78

<211> 537
<212> ADN

<213>

<220>

<223> Tai

<400> 78
atgaaggccc

atcgccaadgg

aatgtggagt

tctccgtgaa
ctaggaagtt
cccttegeta

taacgggggg

cgcgattcgce

td hop

tgatcctatt
tcctcgaaga
actggagtac
agtctttcat
ttttcacagt
acacccgcaa
gcgctttgag
agatggccgg

tgactcggtt

td hop

cctcacagcet
tctactgaac
tccécgttac
cgééacagac

ccaggatttt

Trinh tyu Nhan tao

ctccaccagg
gcaggggaag
cgttgaatgc
caggttcgta
taacttagtc
gtttctcgcece
gtaccctagg
ggécgagact

cgcgagggag

Trinh ty Nhan tao

38135

cggaagcccyg
tcgcegtggce
aggtggtttg
tccaccaagg

gcacagcttg

gacggccaaa
gcctgegagt
gtcgttctag
aacactcacg
gcccgaaagc
gcctccectt
tactcgtggt
gacacaagga

atcgctcagc

taattttatt cagtagtagg gacggccaga

agctcgaadgg gaagcaggcg tgcgacgtgt

ggacccagta cgaccgcgtg ctgattggag

-120-

agaagaggac
agccggacct
accgagtgat
agatcgagta

ccgcaaagaa

cacacaagat
tggtcgatct
gggccagcat
cgcagcgcett
ccgagaagca
ggcagccaca
acgacagaat
aggaggttga

tgccgggaga

cccagcttat
tgaatatcct

catccatccg

tatacaaacc
gtgctgcgtg
gattcaactc
caccgactgg

cccggcatga

cgcaaggcac
gttacagccc
tagatatggt
gaataatatg
gagtccacag
gcgatgccaa
gatgatacgt
gtacactgac

gacgcggtag

agcatcgtct
cgacacgact

gtacgggcac

300

360

420

480

540

60

120

180

240

300

360

420

480

540

60

120

180



tttcaccctg
agtggctttt
aacgcctata
ttcgctgggg
atcatgcgga
cagcaggtga
<210> 79

<211> 543
<212> ADN

<213>

<220>

<223> Ta&i

<400> 79
atgaagaccc

cttgcctcgg
gaggagatag
catttccacc
cccggegect
acgaactcat
gtctttgctyg
ctgattatga
tggtcgcagg
tga

<210> 80
<211> 534
<212> ADN

<213>

<220>

<223> Tai

<400> 80

atgaagatat taatcctttt ctccacccgt gacg

ttggcgtccg aactcaagga gcaggcattc

cggtcgccga
tctctgtgaa
ccgccaagtt
ctttgcgata

tgactggggg

cccgcttcge

td hop

taatactgtt
agctgaagga
cttggcagga
ctgctgtcga
ttttctctgt
acaccaggaa
gggccctecg
aaatgacagg

tcgcgtegtt

td hop

38135

gttcgtaaag cgtcaccagc
cttgacggcc cgtaagccgg
ccttaaccaa agtccatggc
ccctcggtac cgctggttcg
tgagacagat tcttcaaagg

gcaagagttc gccaggcettce

Trinh tuy Nhan tao

ctctacccgc gacgggcaga
gcaggggatt tacgctgacg
gtatgataga gtcgtaatcg
ccgcttcgtg aagaagcaca
aaaccttgtt gcccggaaag
gttcctatta aacagcccgt
ctaccctaga taccgctggt
cggggagacg gatacccgaa

tgccagagag atagtccagt

Trinh ty Nhén tao

-121-

gagagctaca
aaaagaggtc
agcctgactg
acagaattat
aggtcgagta

cgggaaagac

caagggagat
tcataaacct
gggcgtcgat
cagagacact
ccgagaagad
ggaagccagc
acgacaggtt
aggaggtagt

tgaccaggtc

gcagagaagt
ccccgagact
ttgcgctgtg
gatccagcta
caccgactgg

cagttga

cgccgegtte
taaccggacg
ccgatacggg
caactcactg
aacgccgcag
ggcctgcegeg
catgatacga
ctacactgac

atcgcgcecttyg

gccaaa cccgtgagat tgcggcegtcce

gacgtggacg tcgtcaacct tcaccgggcc

240

300

360

420

480

537

60

120

180

240

300

360

420

480

540

543

120



gagaacatcg
cactttcata
cccggggett
accaatagct
gtgttcgcecg
cttatcatga

tggcagcagy

<210> 81

<211> 537
<212> ADN
<213>

<220>

<223> Tai

<400> 81
aaggccttgg

gcctcctgcea
gtgaacctca
aacgccgtgc
gcgttcttct
ccttatgtcce
gcaggggcecc
atgcggatga
caggttaaga
<210> 82

<211> 534
<212> ADN

<213>

<220>
<223> Ta&i
<400> 82

aaggccttga

catgggagga

gtaccctgaa
tctacagcgt
acacccgcaa
gggcactcag
agattacagg

tcactcactt

td hop

tactgtactc
tgaaggagaa
cccaatacga
ttgacaagtt
gcgtaaacct
gaaaattctt
ttcggtaccc

ctgggggaga

agttcgcgga

td hop

tcctgttcecte tacacgcgac ggacagacac agaagatcgc a

38135

gtacgacggt gttgtcatcg
ctcatttgtc aagaagcatc
gaacctcgtc gcccggaage
gttcctcttg gattcccecgt
gtaccctcgg tacaattggt
cggcgagact gataccagga

tgctcacgag atcgtccagc

Trinh tuy Nhan tao

gacgcgggac ggccagaccece
égccgaatgc gacgtgatcg
tcaggtgcta atcggtgcga
catcaagaga aacgtggatc
cacagcaagg aagcccgaga
gcttgctacc ccctggcagc
gcgataccgg tggatcgaca
gacagacacg agcaaggagg

ggattttgca aagctatcgt

Trinh tu Nhan tao

-122-

gagcgtccat
agcaggctct
ctgagaagcg
ggcagcccga
acgaccgtat
aggaagtagt

tcgtgcggaa

acgcaattgc
acctcaccca
gtattcgtta
agctgaacaa
agcgtactcce
ccgcgttgtg
aggtgatgat
tcgagtacac

acaagaaggc

caggtacggc
taagaagctt
cacaccgcag
cctttcagcc
catgattaga

ctacacagac

gtag

ttcatacatc
cggggagcac
cggccacttc
catgccaagc
ccagacaaac
cggagtgttc
ccagctaata

ggattgggag

cctctag

tctgccatc

180

240

300

360

420

480

534

60

120

180

240

300

360

420

480

537

60



gctgatgaga
ctcgactggc
cagcccgttg
ggattcttct
gcttatacag
gcgggggecc
atgcgaatga
caggtgcagc
<210> 83

<211> 543
<212> ADN

<213>

<220>

<223> Ta&i

<400> 83
aagaccttga

gccagcgagce
gagccgcagt
taccacagcg
tcagcgttct
aactcgtatg
atcgccggtg
ataatgaaaa
gagcaggtag
taa

<210> 84
<211> 534
<212> ADN

<213>

<220>

<223> Tai

taaaggggca
agcagtacga
tgaatgagtt
ccgtgaactt
tcaaattctt
tgtactaccc
cggggggaga

ggttcgcegeg

td hop

ttctattctc
taaaggagct
gggagaacta
cgttccagga
actcggtcaa
ccaggaagtt
cgctcaggta
tgagcggcegy

caaacttcgc

td hop

gcaétcgtgc
ccgggtactc
tgtcaagcac
gacagcccga
ggcgcagtca
acggtaccgg
gaccgacgca

agacttcgcg

Trinh tuyu Nhan tao

cacaagggac
tggcattcag
cgatcgggtce
gttcgtgaaa
cctcgtggcet
ccttatgaac
ccctcgttat
agagaccgac

tagggagatt

Trinh tu Nhan tao

38135

gacgtgatta
atcggcgcect
aacctcttgg
aagccagaga
ccctggcaac
tggttcgata
tcgaaagadgg

cagttaccgg

ggccagacta
gcagacgtgg
gtgatcggcg
aagcacgcga
cgtaagcccg
tcgcagtggce
aggtggtacg
accagaaaag

gctcacctca

-123-

acatacagga
ccattcgtta
ccctacagca
agcggagccce
cggactgctg
gggtgatgat
tggagtacac

gtaagtccta

gggagatcgce
ctaacgtgca
ccagcatccg
cccgtctgaa
agaagcggac
gaccggaccg
acaggtttat
aggtggttta

ccgacaagcce

tgccaaaacc
cgggcatttc
gagagtttcc
cgagactaac
cgctgttttt
acagttcata
tgactggcag

ctga

ttcctacctg
ccgaattgag
gtatggacac
tagcatgcca
accccagacc
ctgcgcggtyg
gattaaactt
cacagactgg

gaccttgaag

120

180

240

300

360

420

480

534

60

120

180

240

300

360

480

540

543



<400> 84
aaggccctta

gccaactcga
atcgactggt
cacccagcgg
ggctttttct
gcctacatga
gcgggggecc
atgaggatga
caggtcgccc
<210> 85

<211> 537
<212> ADN

<213>

<220>

<223> Tai

<400> 85
aaggctctta

gctaataccc
attgatttga
cacccagctyg
gcgttcttet
gcgtacacta
gcgggagcecec
atgcgcataa
caggtcgcgce
<210> 86

<211> 537
<212> ADN

<213>

<220>

<223> Tai

tactgttcag
taaaggagga
ctcaatacga
tggcaaaatt
gcgtcaacct
gaaagttctt
ttaggtacac
cgggcggaga

gcttcgcgca

td hop

tcgtattcte
tcaaagggac
gccagtacga
ttaaccagtt
ccgtgaacct
ggaagtttct
ttcgctatcc
cggggggcga

gattcgccca

td hop

ttccagagaa
aatggaatgc
ccgcgtcecctg
tgtcaagagg
gacggccagg
gttgcagtcc
ccgttacagg
gactgacaca

ggagttcgcce

Trinh tu Nhan tao

ttcgagggat
cctagagtgc
ccétgtggcc
tatccggaag
cacagctcgg
actgaactcg
ccgttacagg
gacagactcc

ggattttgca

Trinh tu Nhan tao

38135

ggccagacga
gacgtgttca
atcgggggct
cacctccatg
aaggccgaca
ccatggcaac
tggttcgaca
tcgaaggagd

catttgcccyg

ggccaaaccc
gacgtcgtca
attggcgect
caccttacga
aagcccgaga
ccgtggcagc
tggtttgacc
accaaggaga

cagcttgccg

-124-

gggagatagc
acatccttcg
cgatacacta
agttgcaaca
agcggactcc
ccgattgctg
gggtaatgat
tggagtacac

gcaaaactca

gagcgatcgc
acgtcctcaa
ccattcgcta
gcctccagcea
agaggactat
cggacctgtg
gagtgatgat
tcgagtacac

caaagaaccc

gagttacatt
tgtggagcag
cggccattte
gaggtcttcc
ccagaccaat
cgccgtgttt
tcagctgatc
agactggacg

gtga

gtcttatatt
tgctaacgac
cgggaggtte
gctaccatct
acaaaccaac
ctgcgtgttc
tcaactcata
cgactggcag

ggcatga

60

120

180

240

300

360

420

480

534

60

120

180

240

300

360

420

480

537



<400> 86
aagaccttga

gcaggagtcc
gaaccagact
ttccataagt
ggcgeccttt
aactcttaca
ttcgcgggcy
ataatgaaga
cagtcggtga
<210> 87

<211> 540
<212> ADN

<213>

<220>

<223> Tai

<400> 87
aagaccctaa

gcctcggage
gagatagctt
ttccaccctg
ggcgcetttt
aactcataca
tttgctgggyg
attatgaaaa
tcgcaggtcg
<210> 88

<211> 537
<212> ADN

<213>

<220>

tcctattcte
tcgaagagca
ggagtaccgt
ctttcatcag
tcacagttaa
cccgcaagtt
ctttgaggta

tggccggggd

ctcggttcgce

td hop

tactgttctc
tgaaggagca
ggcaggagta
ctgtcgaccg
tctctgtaaa
ccaggaagtt
ccctccgceta
tgacaggcgg

cgtcgtttgce

caccagggac
ggggaaggcc
tgaatgcgtce
gttcgtaaac
cttagtcgcc
tctcgeccgcece
ccctaggtac
cgagactgac

gagggagatc

Trinh tu Nhan tao

tacccgcgac
ggggatttac
tgatagagtc
cttcgtgaag
ccttgttgcc
cctattaaac
ccctagatac
ggagacggat

cagagagata

Trinh ty Nhan tao

38135

ggccaaacac
tgcgagttygg
gttctagggg
actcacgcgc
cgaaagcccg
tccccttggce
tcgtggtacg
acaaggaagg

gctcagctgce

gggcagacaa
gctgacgtca
gtaatcgggg
aagcacacag
cggaaagccg
agcccgtgga
cgctggtacg
acccgaaagg

gtccagttga

-125-

acaagatcgc
tcgatctgtt
ccagcattag
agcgcttgaa
agaagcagag
agccacagcg
acagaatgat
aggttgagta

cgggagagac

gggagatcge
taaaccttaa
cgtcgatccg
agacactcaa
agaagagaac
agccagcggce
acaggttcat
aggtagtcta

ccaggtcatc

aaggcacatc
acagcccggce
atatggtcac
taatatgcca
tccacagacg
atgccaagtt
gatacgtttg
cactgactgg

gcggtag

cgcgttectt
ccggacggag
atacgggcat
ctcactgccce
gccgcagacg
ctgcgeggtce
gatacgactg
cactgactgg

gcgcttgtga

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480

540



<223> Ta&i

<400> 88
aaggccttgg

gcctcctgea
gtgaacctca
aacgccgtgce
gcgttettet
ccttatgtcc
gcaggggecc
atgcggatga
caggttaaga
<210> 89

<211> 537
<212> ADN

<213>

<220>

<223> Tai

<400> 89
aaggccttgg

gcctcctgca
gtgaacctca
aacgccgtgce
gcgttecttcet
ccttatgtcc
gcaggggecc
atgcggatga
caggttaaga
<210> 90

<211> 537

<212> ADN
<213>

td hop

tactgtactc
tgaaggagaa
cccaatacga
ttgacaagtt
gcgtaaacct
gaaaattctt
ttcggtaccc

ctgggggaga

agttcgcgga

td hop

tactgtactc
tgaaggagaa
cccaatacga
ttgacaagtt
gcgtaaacct
gaaaattctt
ttcggtaccc
ctgggggaga

agttcgcgga

gacgcgggac
ggccgaatgce
tcaggtgcta
catcaagaga
cacggcaagg
gcttgctacc
gcgataccgg
gacagacacg

ggattttgca

Trinh tuy Nhé&n tao

gacgcgggac
ggccgaatgce
tcaggtgcta
catcaagaga
cacagcaagg
gcttgctacc
gcgataccgg
gacégacacg

ggattttgca

Trinh tuy Nhé&n tao

38135

ggccagaccc
gacgtgatcg
atcggtgcga
aacgtggatc
aagcccgaga
ccctggcagce
tggatcgaca
agcaaggagg

aagctatcgt

ggccagaccc
gacgtgatcg
atcggtgcga
aacgtggatc
aagcccgaga
ccctggcagce
tggatcgaca
agcaaggagg

aagctatcgt

-126-

acgcaattgc
acctcaccca
gtattcgtta
agctgaacaa
agcgtactcc
ccgegttgtyg
aggtgatgat
tcgagtacac

acaagaaggc

acgcaattgc
acctcaccca
atattcgtta
agctgaacaa
agcgtactcc
ccgcgttgtyg
aggtgatgat
tcgagtacac

acaagaaggc

ttcatacatc
cggggagecac
cggccacttce
catgccaagc
ccagacaaac
cggagtgttce
ccagctaata

ggattgggag

cctctag

ttcatacatc
cggggageac
cggccacttc
catgccaagc
ccagacaaac
cggagtgttc
ccagctaata

ggattgggag

cctctag

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480

537



<220>

<223> Tai

<400> 90
aaggccttgg

gcctectgca
gtgaacctca
aacgccgtgce
gcgttettcet
ccttatgtcc
gcaggggcecc
atgcggatga
caggttaaga
<210> 91

<211> 534
<212> ADN

<213>

<220>

<223> Tai

<400> 91
aaggccttga

gctgatgaga
ctcgactggc
cagcccgttyg
ggattcttct
gcttatacag
gcgggggecece
atgcgaatga
caggtgcagc
<210> 92

<211> 540

<212> ADN
<213>

td hop

tactgtactc
tgaaggagaa
cccaatacga
ttgacaagtt
gcgtaaacct
gaaaattctt
ttcggtaccc
ctgggggaga

agttcgcgga

td hop

tcctgttcte
taaaggggca
agcagtacga
tgaatgagtt
ccgtgaactt
tcaaattctt
tgtactaccc
cgggggggga

ggttcgcgeg

gacgcgggac
ggccgaatgc
tcaggtgcta
catcaagaga
cacagcaagg
gcttgctacc
gcgataccgg
gacagacacg

ggattttgca

Trinh ty Nhé&n tao

tacacgcgac
gcaatcgtgc
ccgggtactc
tgtcaagcac
gacagcccga
ggcgcagtca
acqgﬁaccgg
gacégacgca

agacttcgcg

Trinh tuy Nhan tao

38135

ggccagaccce
gacgtgatcg
atcggtgcga
aacgtggatc
aagcccgaga
ccctggcagce
tggatcgaca
agcaaggagg

aagctatagt

ggacagacac
gacgtgatta
atcggcgect
aacctcttgg
aagccagaga
ccctggcaac
tggttcgata
tcgaaagagg

cagttaccgg

-127-

acgcaattgc
acctcaccca
gtattcgtta
agctgaacaa
agcgtactcc
ccgcgttgtg
aggtgatgat
tcgagtacac

acaagaaggc

agaagatcgc
acatacagga
ccattcgtta
ccctacagca
agcggagccce
cggactgctg
gggtgatgat
tggagtacac

gtaagtccta

ttcatacatc
cggggagcac
cggccacttce
catgccaagc
ccagacaaac
cggagtgtte
ccagctaata

ggattgggag

cctctag

atctgccatc
tgccaaaacc
cgggcatttc
gagagtttcc
cgagactaac
cgctgttttt
acagttcata
tgactggcag

ctga

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480

534



<220>

<223> Tai

<400> 92
aagaccctaa

gcctcggagce
gagatagctt
ttccaccctg
ggcgcectttt
aactcataca
tttgctgggyg
attatgaaaa
tcgcagatcg
<210> 93

<211> 540
<212> ADN

<213>

<220>

<223> T&i

<400> 93
atgaaggcgc

atcgcgtcct
cacgtgaatc
tttaacgccg
tccgegttet
aacccatacg
ttcgcagggg
ataatgcgca
gaacaggtga
<210> 94

<211> 537
<212> ADN

té hop

tactgttctc
tgaaggagca
ggcaggagta
ctgtcgaccg
tctctgtaaa
ccaggaagtt
ccctccgeta
tgacaggcdg

cgtcgtttgce

td hop

tcgtgctcta
gtatgaagga
ttacgcagta
tcctcgacaa
tttgcgtgaa
tgcggaaatt
cgctacgcta
tgaccggegg

agaagtttgce

tacccgcgac
ggggatttac
tgaﬁagagtc
cttcgtgaag
ccttgttgcc
cctattaaac
ccctagatac
ggagacggat

cagagagata

Trinh tuy Nhan tao

cagcacacgc
gaaggbcgag
cgaccaagtg
attcatcaag
cctgacggct
cctactcgca
tccgegttac
cgagacagac

agaggatttc

38135

gggcagacaa
gctgacgtca
gtaatcgggg
aagcacacag
cggaaagccg
agcccgtgga
cgctggtacg
acccgaaagg

gtccagttga

gacggccaga
tgcgacgtca
ctgataggcg
cgcaatgtag
cggaagcctg
acgccatggc
cgctggatcg
acatcgaagg

gccaagctct

-128-

gggagatcgc
taaaccttaa
cgtcgatccg
agacactcaa
agaagagaac
agccagcggc
acaggttcat
aggtagtcta

ccaggtcatc

ctcatgcgat
tcgatctcac
cctctatccg
accagctgaa
agaagcgaac
agcccgcecect
ataaggtgat
aagtcgaata

catacaaaaa

cgcgttectt
ccggacggag
atacgggcat
ctcactgccc
gccgcagacg
ctgcgcggtce
gatacgactg
cactgactgg

gcgcttgtga

cgcctcttac
gcacggggag
ttacggccat
caacatgccc
acctcagacc
gtgcggggtt
gatccagcta
cacagactgg

ggcattgtga

60

120

180

240

300

360

420

480

540

60

120

180

240

480

540



<213>

<220>

<223> Té&i

<400> 94
atgaaggcgce

atcgccgacg
actctcgact
ttccagccag
tctggcttcet
aacgcctaca
ttcgecgggg
ataatgcgca
cagcaggtgc
<210> 95

<211> 534
<212> ADN

<213>

<220>

<223> T&ai

<400> 95
atgaaagccc

atcgctgatg
ctgcctgatt
ttccagcctg
agcgggttct
aacgcctata
ttcgcgggceyg
attatgagaa
caacaggtgt

<210> 96
<211> 546

td hop

ttatactgtt
agatcaaggg
ggcagcagta
tcgtcaatga
tctccgtgaa
ccgttaagtt
cactgtacta
tgaccggtygg

aaaggttcgc

td hop

tgatcctcta
tcatccgcca
gggcccagta
tggttgacaa
tcagtgtgaa
cgcagaaatt
ccttgtacta
tgacgggagd

caactttcgc

Trinh tuy Nhéan tao

ctcgacacgc
ccagcagagc
tgaédgcgtg
gtttgtgaaa
ccﬁtacagct
ccttécgcag
ccctcgatac
ggagaccgac

acgcgacttc

Trinh ty Nhan tao

ttccaccagg
gcagéagcag
tgéccgcgtc
gﬁtcgtcaag
cgfgacagct
ccttgctcac
tccccgcectac
ggagaccgat

aaacgacttc

38135

gacggtcaga
tgcgatgtga
ctcattggcg
cataacctct
agaaaaccag
tcaccgtggc
cggtggtttyg
gcaagtaaag

gcgcagctec

gacggccaga
tgcgacgttt
ctgatcggcg
cagcacctgc
agaaagcccg
tcaccctggc
cgctggttceg
tcgaccaadgg

gcacaactac

-129-

cgcagaaaat
tcaatattca
catcaatccg
tggcattgca
agaagcggtc
agcctgattg
atagggtaat
aagttgagta

cgggcaagtc

cccgcaagat
taaacattaa
cgtcgattcg
atgagctgca
aaaagagatc
agcctgactg
atagggtgat
aggtagagta

ccggtaagtce

cgcctcagcce
ggacgccaaa
ctacgggcat
gcagcgggtyg
gcccgagact
ctgcgcggte
gatccagttc
cacggattgg

ttactga

agcctcctcc
ggacgcttca
gtacggccac
gcagcgaact
cccagaaacc
ttgtgcecgtc
gatccagctyg
cactgactgg

ttga

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480

534



<212>
<213>

ADN

<220>

<223> Tai

<400> 96
atgaaaaccc

ctggcctcecg
gaggagccgc
cactaccact
cctagcgect
acgaactcct
gttattgcgg
cttattatga
tgggagcagg
aagtag
<210> 97
<211> 537
<212> ADN
<213>

<220>

<223> Tai

<400> 97
atgaaggccc

atcgcgaatt
caaatagact
tttcacccgg
tcagggttct
aacgcctaca
ttcgccggtyg
atcatgcgga

acccaggtgg

£é4 hop

taatactgtt
agctcaagga
agtgggagaa
cggccttteca
tctactcecgt
acgcgcggaa
gagccctgag
agatgtctgg

tcgccaattt

td hop

tgatcctctt
ccataaagga
ggtctcagta
ccgtggcgaa
tctgcgtcaa
tgaggaagtt
cactgcgcta
tgaccggcgg

cacgtttcgce

Trinh ty Nhan tao

ctcgacccgce
gctggggatce
ttacgatcgc
ggagtttgta
caaccttgtc
gttcctgatg
ataccégagg
tggggagact

cgctcgggaa

Trinh tuy Nhé&n tao

tagctctagg
ggagatggag
tgaccgtgtyg
attcgtcaag
cctgacagca
ccttctgcag
tacgcgctat
ggaaacggat

ccaggagttt

38135

gacggccaga
caagccgatg
gttgtgatag
aagaaacacg
gcgcgcaagce
aacagccagt
taccggtggt
gacaccagga

atcgcgcatc

gagggccaga
tgcgatgtgt
ctcatagggg
cgacacctcce
agaaaggcag
tctccttggce
agatggtttg
actagtaagg

gcacatcttc

-130-

cgcgtgagat
tcgcgaacgt
gggccagcat
ccacaagatt
cggagaagcg
ggcggcecgga
acgataggtt
aggaggtggt

tgacagacaa

cccgcgagat
ttaacatcct
ggagcatcca
acgagcttca
ataaacgcac
agcccgattg
atagagtcat
aggtggagta

ctgggaagac

tgcgagctac
gcaccgcatt
ccgctatggce
aaactccatg
gacacctcag
cagatgtgct
tatgattaaa
atatacagac

gcctacactg

cgcgtcatat
tagggtggag
ctacggccac
gcagcgctcc
cccgcagacg
ctgcgeggtyg
gattcagctc
cacggactgg

ccaatga

60

120

180

240

300

360

420

480

540

546

60

120

180

240

300

360

420

480

537



<210> 98

<211> 540
<212> ADN
<213>

<220>

<223> Tai

<400> 98
atgaaggcgc

atcgccaata
gacattgacc
tttcaccctg
tcagcettct
aacgcctata
ttcgccggcg
atcatgagga
cagcaggtgyg
<210> 99

<211> 540
<212> ADN

<213>

<220>

<223> Tai

<400> 99
atgaagacac

attgcggggd

ggggagccgg

catttccaca
cctggcgcgce
actaactcct
gtgttcgctg
ttgattatga

tggcaatcag

td hop

taattgtgtt
ccttgaaagg
tttcccagta
cagtcaacca
tctctgtgaa
cccgaaagtt
cgttgcggta
tcaccggggyg

ctcgettege

td hop

tgatcctgtt
tcctggagga
actggagcac
aaagtttcat
tattcactgt
acacaaggaa
gagctctgcg
agatggcagg

tcactcggtt

Trinh tu Nhan tao

cagctccagg
aacgctcgag
cgaccgagtt
gtttatacgg
tttaaccgcg
cctcctgaac
tccecgcetac
agagaccgat

ccaggacttc

Trinh tu Nhan tao

ctcgactcga
gcagggcaaa
ggtggagtgc
ccggttegtce
taacftagtg
attt;tagca
ctatdctagg
cggggagacg

tgctagagag

38135

gatggccaga
tgtgacgtgg
gccataggcg
aagcatttga
cggaagcctg
agcccatggce
aggtggttcg
agtaccaagg

gctcagttgg

gatggccaga
gcgtgcgagc
gtcgttctgg
aacacccacg
gctcgtaagc
gcaagcccat
tacagttggt
gacaccagga

atcgcgcaat

-131-

cgagggctat
tcaacgtctt
cgtcgatccg
cctcgcectgcea
agaaacggac
agccagacct
atagagtgat
agatcgagta

ccgcaaagaa

ctcataaaat
tcgtggactt
gcgcttccat
ctcaacggct
ccgagaagca
ggcaaccgca
acgacagaat
aagaggtcga

taccaggtga

agcatcctat
gaacgccaat
ctacgggcga
gcagctcccg
gatccaaaca
gtgctgtgtc
gatccagctc
cacggactgg

tccagcataa

tgcgcgccac
actccagccc
acgttacggg
gaacaacatg
gtctccgcag
gcggtgcecag
gatgatacgg
atacactgac

gacgcggtaa

60

120

180

240

300

360

420

480

540

60

120

180

240

300

360

420

480

540



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

100
537
ADN

<220>

<223> Ta&i

<400> 100
atgaaggctc

atagcaaadg
aacgtggagt
ttccatcccg
agcggcttct
aacgcttata
ttcgctgggg
ataatgcgta
cagcaggtca
<210>
<211>

<212>
<213>

101
543

<220>

<223> Tai

<400> 101
atgaaaacct

ctcgcttcgg
gaagagattg
cacttccacc
ccgggggeat
acgaacagct
gtgttcgcag

ctgattatga

ADN"
Trinh tuy Nhan tao

td hop

tcatactgtt
agctagaggg
ggactcagta
ccgtcgetga
tcagcgtgaa
cggcaaagtt
cactgaggta
tgactggtgg

ctaggttcgc

td hop

taatcttgtt
agctcaagga
cgtggcagga
cggctgttga
tctttagegt
acacccgcaa
gagctctccg

aaatgacggg

Trinh tu Nhéan tao

cagctcgaga
caagcaagcc
cgacagagtc
attcgtgaaa
tcttactgcg
cctcaaccaa
tccgegetat
ggagacggat

gcaggagttt

cagcacccgce
acagggaatt
gtatgaccgc
ccggttegtyg
aaatctggtg
atttttactt
Ctatcctcgc

cggcgagacg

38135

gacgggcaga
tgcgacgtgc
ctaatcggcg
cgccaccagce
agaaagccgg
tctcectggce
cggtggttcg
tccagtaaag

gctaggctgc

gacggccaga
tacgccgacg
gtggtgattyg
aagaagcaca
gcgcgcaagg
aactccccat
tatcgatggt

gatacgcgaa

-132-

cccagctgat
tcaatattct
cgtccatcag
gtgagctcca
aaaagcggag
aaccagactg
atagaatcat
aggtagagta

cgggcaagac

cgcgtgaaat
tcattaacct
gcgcttctat
cggagacctt
ccgagaagcyg
ggaaacctgc
acgatcggtt

aggaagttgt

cgcctcectec
cgacacaacc
atacggccac
gcagcgcagce
tcccgagact
ctgtgccgtyg
gatacagctg
tactgattgg

atcctga

cgcagcgttce
aaaccgtacc
ccgctatggce
gaactcactg
caccccccag
ggcctgcgca
catgattcgg

ctacactgac

60

120

180

240

300

360

420

480

537

60

120

180

240

300

360

420

480



38135

tggtcccagg tggcctcgtt tgcaagggag atcgtacagc

tga

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

102
534
ADN

<220>
<223>

<400> 102
atgaagattc

ctcgcctccg
gaaaacatag
catttccact
cccggagceat
acaaacagct
gttttcgecg

ctgatcatga

tggcagcagg

T4i

td hop

tcatcttatt
agttgaagga
cgtgggagga
caacgctgaa
tctacagcgt
acacacgcaa
gggcactgcg
agattacagg

ttacccactt

Trinh ty Nhén tao

ttccacccga
gcaggcgttt
gtacgatggg
ttcatttgtyg
caacctcgtyg
gtttctgctc
ctatcccegt
cggggaaacc

cgcccacgag

gacggccaaa
gatgtggatg
gtcgtcatcg
aagaagcacc
gctcggaagc
gactcgccect
tacaactggt
gatactcgga

atcgtccagc

-133-

tcactcgatc

cccgcgagat
tggtcaacct
gagcgtcaat
aacaagcgct
cggaaaagcg
ggcaacccga
acgatcgcat
aggaggtggt

tcgttcgtaa

tagtaggctc

tgcggecgtcec

ccaccgcgca

ccgctacgga'

caagaagctg
caccccgcaa
cctgagtgcec
aatgattcga
gtatacagac

gtga

540

543

60

120

180

240

300

360

420

480

534





