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Linh vuce k§ thuat dwgc dé cap

Séang ché dé cap dén cay c6 kha ning chiu dugc thudc diét cd. Sang ché con dé
cap dén phuong phap khéng ché sy sinh trudng cta co dai bang cach ap dung thubc
diét c6 ma cly co6 kha ning chiu dugc thudc diét co theo sang ché dung nap dugc. Cay
theo sang ché c6 thé biéu hién enzym axetyl-Coenzym A carboxylaza ma c6 kha ning

chiu tac dong clia chét tc ché enzym axetyl-Coenzym A carboxylaza.
Tinh trang k§ thuit ciia sang ché

Lua 1a mdt trong nhitng cdy luong thuc quan trong nhét trén thé gioi, dic biét 1a
& chau A. Gao 14 hat ngii c6c dugc san xuét boi cdy thudc gidng Oryza. Hai loai duge
trdng phd bién nhét 13 Oryza sativa va Oryza glaberrima, trong d6 O. sativa 13 1ua ban
dia duge trdng phd bién nhét. Ngoai hai loai ban dja nay, gidng Oryza con c6 hon 20
loai hoang dai. Mt trong sb céc loai hoang dai ndy, Oryza rufipogon (“lta d6” con
duoc goi 1a Oryza sativa subsp. rufipogon) 1a vin dé& chinh dbi véi viée trdng trot
nhdm thuvong mai héa. Lia d6 tao ra cac hat c6 mau d6. Sau khi thu hoach, hat lda
dugc xat dé loai bd vo trdu. Sau khi xat, lta ban dia c6 mau tring nén sy cé mit cla
lia d6 dai duong nhu khién san phdm bi dbi mau. Sy c6 mit clia céc hat bi bién mau
lam giam gia tri ciia cdy lda. Vi lua dé thudc cing loai nhu lia dugc trdng (Oryza
sativa), nén ching cé cung ban chat di truyén. Sy tuong ddng vé mit di truyén nay
khién cho khé khéng ché lta d6 bing thudc diét co.

Cay lua ban dia c6 kha ning chiu dugc thudc diét co imidazolinon di dwgc phat
trién va hién da dugc ban trén thi trudng dudi tén thwong mai CLEARFIELD®. Thubc
diét c6 imidazolinon uc ché enzym axetohydroxyaxit syntaza (AHAS) cta cay. Khi
trdng cdy lta CLEARFIELD®, c6 thé kiém soat lta do va cc c6 dai khéc bing cach st
dung thudc diét cé imidazolinon. Péng tiéc 13, laa dé va co dai da c6 kha ning chiu
dugc thude diét c6 imidazolinon.

Enzym axetyl-Coenzym A carboxylaza (ACCaza; EC 6.4.1.2) tdng hop malonyl-
CoA khi bét diu qu4 trinh tbng hop axit béo khoi déu trong luc lap cuia cdy. ACCaza
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trong luc lap cta cé 1a polypeptit don, c6 kich thuéc rit 16n, dugc ma hoa béi hé gen
ctia nhan, da chirc, dwgc van chuyén vao lap thé qua peptit van chuyén dau N. Dang

hoat dong trong luc lap cta c6 12 protein déng higu, duong nhu 13 homodime.

Enzym ACCaza & cd bj trc ché boi ba 16p hoat chit c6 hoat tinh diét cd. Hai 16p
phé bién nhét 13 aryloxyphenoxypropanoat (“FOP”) va xyclohexandion (“DIM”).
Ngoai hai 16p nay, 16p thit ba, phenylpyrazolin (“DEN”), d4 dugc mo ta.

Mot sb dot bién c6 kha ning chiu chit &c ché ACCaza (ACCase-inhibitor-
tolerance-AlIT) d4 dugc tim thdy & loai co dai mot 14 mam thé hién kha ning dung chju
d6i v6i mot hodc nhidu loai thudc diét cd DIM hozic FOP. Ngoai ra, ngd AIT di dugc
BASF ban trén thi trudng. Tht ca cac dot bién nay déu duge tim thdy & mién
carboxyltransferaza cia enzym ACCaza, va cac dot bién nay dudng nhu duge dinh vi

trong tai lién két véi co chat, 1am thay doi sy tiep can vai vi tri xic tac.

DIM va FOP 14 c4c thudc diét cd quan trong va s& c6 lgi néu c6 thé tao ra ciy laa
¢6 kha nang dung chiu véi cac 16p thudc diét co nay. Hién nay, cac 16p thudc diét co
nay c6 gi4 tri han ché trong nganh ndng nghiép lda gao. Trong mot s6 trudng hop, dot
bién tao ra kha ning dung chiu véi thudc diét co gay ra hién tugng bdi thuong gid tri
thich nghi (fitness penalty) nghi€ém trong dbi vé6i cay c6 kha ning dung chiu. Do do,
van c6 nhu cdu trong linh vuc k¥ thuat nay d6i véi cay lta AIT ma cling khong giy ra
hién tuong bdi thudng gié tri thich nghi. Ngoai nhu cdu nay, cac nhu cdu khéc ciing

dugce giai quyét bdi sang ché.
Ban chit k§ thuit ciia sing ché

Séang ché dé cap dén cdy c6 kha ning chiu dugc thudc diét cé va phwong phap
san xudt va xir Iy cdy c6 kha ning chiu dugc thudc diét co. Theo mdt phuong 4n, séng
ché d& xuét cdy lua c6 kha ning chiu dugc it nhit mot loai thube diét c6 e ché hoat
tinh axetyl-Coenzym A carboxylaza vé6i lugng thudc diét co ma thong thudng s& tic
ché sy sinh truéng cta cdy lta. Thong thuong, cdy lGa c6 kha ning chiu dugc thudc
diét c6 theo sang ché bidu hién axetyl-Coenzym A carboxylaza (ACCaza), trong d6
trinh ty axit amin ndy khac véi trinh tu axit amin cta axetyl-Coenzym A carboxylaza
cta cdy lua kiéu dai. Thong thuong, dot bién trong cac gbc axit amin ACCaza clia thuc
vat mot 14 mim thudng duge cho 1a lién quan dén vi tri cla ching trong trinh tu

ACCaza monome cua lap thé Alopecurus myosuroides (blackgrass) (Genbank
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CAC84161.1) va dugce biéu thi bing (4m). Vi du vé cac vi tri axit amin & d6 axetyl-
Coenzym A carboxylaza cia cdy ¢6 kha ning chiu dugc thudc diét cd theo séng ché
khac v6i axetyl-Coenzym A carboxylaza ciia cdy kiéu dai twong ng bao gém, nhung
khong giéi han &, mdt hodc nhiu vi tri sau: 1781(4Am), 1785(Am), 1786(Am),
1811(4Am), 1824(Am), 1864(Am), 1999(Am), 2027(Am), 2039(Am), 2041(Am),
2049(Am), 2059(Am), 2074(Am), 2075(Am), 2078(Am), 2079(Am), 2080(4Am),
2081(4dm), 2088(4m), 2095(Am), 2096(4m) hoic 2098(4m). Vi du vé sy khic nhau &
c4c vi tri axit amin nay bao gdm, nhung khong gi6i han &, mdt hodc nhiéu dang sau:
axit amin tai vi tri 1781(4m) khong phai 13 isoleuxin; axit amin tai vi tri 1785(4m)
khong phai 1 alanin; axit amin tai vi tri 1786(4m) khong phai 1a alanin; axit amin tai
vi tri 1811(Am) khong phai 13 isoleuxin; vi tri axit amin 1824(4m) khong phai la
glutamin; vi tri axit amin 1864 (4m) khong phai 1 valin; axit amin tai vi tri 1999(4m)
khong phai 1a tryptophan; axit amin tai vi tri 2027(4m) khong phai 1a trypfophan; vi tri
axit amin 2039(4m) khong phai 1a axit glutamic; axit amin tai vi tri 2041(4m) khong
phai 13 isoleuxin; axit amin tai vi tri 2049(4m) khong phai 1a valin; vi tri axit amin
2059(Am) khong phai 13 alanin; axit amin tai vi tri 2074(4m) khong phai 14 tryptophan;
axit amin tai vi tri 2075(4m) khong phai 1a valin; axit amin tai vi tri 2078(4m) khong
phai 1a aspartat; vi tri axit amin tai vi tri 2079(4m) khong phai la serin; axit amin tai vi
tri 2080(4Am) khong phai 1a lysin; vi tri axit amin tai vi tri 2081(4m) khong phai la
isoleuxin; axit amin tai vi tri 2088(4m) khong phai 14 xystein; axit amin tai vi tri
2095(4m) khong phai 1a lysin; axit amin tai vi tri 2096(4m) khong phai 1a glyxin; hodc
axit amin tai vi tri 2098(4m) khong phai 13 valin. Theo mot s6 phuong 4n, sang ché dé
xut cdy lia biéu hién enzym axetyl-Coenzym A carboxylaza bao gbm trinh ty axit
amin gdm mot hodc nhidu dang sau: axit amin tai vi tri 1781(4m) 1a leuxin, threonin,
valin hoic alanin; axit amin tai vi tri 1785(4m) 1a glyxin; axit amin tai vi tri 1786(4m)
13 prolin; axit amin tai vi tri 1811(4m) 13 asparagin; axit amin tai vi tri 1824(4m) la
prolin; axit amin tai vi tri 1864(4m) 1a phenylalanin; axit amin tai vi tri 1999(4dm) la
xystein ho#ic glyxin; axit amin tai vi tri 2027(4m) 1a xystein; axit amin tai vi tri
2039(4m) 1a glyxin; axit amin tai vi tri 2041(4m) 1a asparagin; axit amin tai vi tri
2049(4m) 1a phenylalanin; axit amin tai vi tri 2059(4m) la valin; axit amin tai vi tri
2074(Am) 13 leuxin; axit amin tai vi tri 2075(4m) 14 leuxin, isoleuxin hodc metionin;

axit amin tai vi tri 2078(4m) 13 glyxin hodc threonin; axit amin tai vi tri 2079(4m) 1a
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phenylalanin; axit amin tai vi tri 2080(4m) 1a axit glutamic; axit amin tai vi tri
2080(Am) dugce lam khuyét; axit amin tai vi tri 2081(4m) dugc lam khuyét; axit amin
tai vi tri 2088(4m) 1a arginin hodc tryptophan; axit amin tai vi tri 2095(4m) 1a axit
glutamic; axit amin tai vi tri 2096(4m) 1a alanin hodc serin; hodc axit amin tai vi tri

2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin.

Sang ché con d& xudt phuong phép tao ra cdy c6 kha ning chiu dwoc thudc diét
cd va cdy dugc tao ra bdi phuong phap nay. Vi du vé cdy dugc tao ra boi phwong phép
theo sang ché 13 cdy lua c6 kha ning chiu dugc thudc diét cé ma c6 kha ning chiu it
nhét mot loai thude diét cd e ché hoat tinh axetyl-Coenzym A carboxylaza véi lugng
thudc diét c6 ma thong thudng s& (rc ché sy sinh truéng cia cdy ndy, trong d6 cy co
kha nang chiu dugc thudc diét co dugc tao ra bang cach: a) thu té bao tir cay khong ¢6
kha ning chiu duge thube diét ¢o; b) cho té bao nay tiép xiic véi méi trudng bao gdm
mot hodc nhiéu chét @rc ché axetyl-Coenzym A carboxylaza; va c¢) tao ra cdy c6 kha
nang chiu dugc thubc diét co tir t& bao nay. Cay c6 kha ning chiu dugc thubc diét co
dugc san xuét béi phuwong phap theo sang ché bao gdm, nhung khong gi6i han &, cay
6 kha ning chiju dugc thube diét cé duge tao ra bang céch tién hanh budc a), b) va c)
trén ddy va thé hé con cla cay dugc tao ra bing céch tién hanh budc a), b) va c) trén
day. Theo mot phuong an, té bao dugc sir dung dé thuc hién phuong phép dang nay la

& dang mo seo.

Sang ché @& xuét cay biéu hién enzym axetyl-Coenzym A carboxylaza chua trinh
tu axit amin dd dugc xéac dinh. Vi dy, sang ché d& xuét cay lda, trong d6 mét hoic
nhiéu hé gen cua ciy lta ndy ma héa protein bao gbm kiéu dugc cai bién ctia mot hozic
ca hai trong sb céc trinh tu néu trong SEQ ID NO: 2 va SEQ ID NO: 3, trong d6 trinh
tu nay duogc cai bién sao cho protein dugc mi héa bao gém mot hodc nhidu dang sau:
axit amin tai vi tri 1781(4m) 1 leuxin, threonin, valin hojc alanin; axit amin tai vi tri
1785(4m) 1a glyxin; axit amin tai vi tri 1786(4m) la prolin; axit amin tai vi tri
1811(4m) 13 asparagin; axit amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri
1864(4Am) 1a phenylalanin; axit amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit
amin tai vi tri 2027(4m) 14 xystein; axit amin tai vi tri 2039(4m) 1a glyxin; axit amin
tai vi tri 2041(4m) 1a asparagin; axit amin tai vi tri 2049(4m) 1a phenylalanin; axit
amin tai vi tri 2059(4m) 1a valin; axit amin tai vi tri 2074(4m) 1a leuxin; axit amin tai

vi tri 2075(4m) 1a leuxin, isoleuxin hodc metionin; axit amin tai vi tri 2078(4m) la
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glyxin hodc threonin; axit amin tai vi tri 2079(4m) 1a phenylalanin; axit amin tai vi tri
2080(4m) 13 axit glutamic; axit amin tai vi tri 2080(4m) dugc 1am khuyét; axit amin
tai vi tri 2081(4m) dwoc lam khuyét; axit amin tai vi tri 2088(4m) 13 arginin hoic
tryptophan; axit amin tai vi tri 2095(4m) 1a axit glutamic; axit amin tai vi tri 2096 (4m)
12 alanin hodc serin; hodc axit amin tai vi tri 2098(4m) 1a alanin, glyxin, prolin,
histidin hodic serin. Fig. 19 dudi ddy cung cip su sip hiang cla trinh tw axetyl-
Coenzym A carboxylaza ctiia Alopecurus myosuroides (SEQ ID NO:1), trinh ty axetyl-
Coenzym A carboxylaza cia Oryza sativa Indical (SEQ ID NO:2) va trinh tu axetyl-
Coenzym A carboxylaza ctia Oryza sativa Japonica (SEQ ID NO:3) véi vi du vé céc vi

tri & d6 trinh tu kidu dai c6 thé khac véi trinh ty theo sang ché da duoc biéu thi.

Theo phuong an khéc, sang ché bao gbm hat gidng dugc ndp luu tai co quan luu
gitt duogc chép nhén theo Hiép udc Budapest, té bao c6 ngudn gde tir hat gibng nay,
cdy dugc sinh trudng tir hat gidng nay va té bao c6 ngudn gdc tir cdy nay, thé hé con
cta cdy dugc sinh trudng tir hat gidng nay va té bao c6 ngudn gbc tir thé hé con nay.
Su sinh trudng ciia cdy dwgc hinh thanh tir hat gidng da dwoc ndp luu va thé hé con
cla cac ciy nay thuong cling cé kha ning chiu dugc thudc diét cé e ché axetyl-
Coenzym A carboxylaza v6i lugng thudc diét c6 ma thong thudong s& trc ché su sinh
truong cua cay kiéu dai twong tmg. Theo mdt phuong 4n, séng ché @ xuét cay lta
duoc sinh trudng tir hat gidng dugc tao ra tlr cay thude dong bét ky trong sb cac dong
OsHPHI2, OsARWI1, OsARWI3, OsARWIS8 hodc OsHPHNI, mAu hat giéng dai dién
ctia mdi dong nay di dugc ndp luu tai Béo tang gidng chuin Hoa Ky (American Type
Culture Collection: ATCC) vaéi s6 ndp luu PTA-10267, PTA-10568, PTA-10569,
PTA-10570 hodc PTA-10571, mdt cach twong ing. Sang ché con bao gdm cac thé dot
bién, thé tai t& hop va/hodc din xult dugc thiét ké vé mit di truyén dugc tao ra tir cdy
thudc dong bit ky trong s cac dong OsHPHI2, OsARWI1, OsARWI3, OsARWI8
hodc OsHPHN1, mau hat giéng dai dién cia mdi dong dd dugc ndp luu tai ATCC véi
s6 ndp luu PTA-10267, PTA-10568, PTA-10569, PTA-10570 hodc PTA-10571, mot
cach twong ung, ciing nhu thé hé con bt ky cta cdy dugc sinh truéng hodc duge nhan
gibng tir cdy thudc dong bit ky trong sb céc dong OsHPHI2, OsARWI1, OsARWI3,
OsARWIS8 hoac OsHPHN1, mau hat giéng dai dién cia mdi dong da dugc ndp luu tai
ATCC véi sb6 ndp luu PTA-10267, PTA-10568, PTA-10569, PTA-10570 hodc PTA-

10571, mot cach twong tng, mién 13 cay hodc thé hé con nay c6 dic tinh dung chiu
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dugc thube diét co cha cdy dugce sinh trudng tir cdy thudc dong bét ky trong sb céc
dong OsHPHI2, OsARWI1, OsARWI3, OsARWI8 hodc OsHPHNI, mau hat giéng
dai di€n cua mdi dong dd duge ndp luu tai ATCC véi sb ndp luu PTA-10267, PTA-
10568, PTA-10569, PTA-10570 hosic PTA-10571, mdt cAch twong tng. Séang ché con
bao gdm té bao dugc nudi chy tir hat gibng va cdy ndy va thé hé con cua ching dugc

tao ra tir cac t€ bao dad dugc nubdi cay.

Cay c6 kha nang chiu dugc thubc diét co theo séng ché c6 thé 1a thanh vién cua
loai O. sativa. Cay c6 kha ning chiu dugc thudc diét co theo sang ché thuong ¢ kha
nang chiu dugc thubc diét co aryloxyphenoxypropionat, thudc diét co xyclohexandion,
thudc diét cé phenylpyrazolin hoic hdn hgp cia chung véi lugng thudc diét co ma
thong thuong s& tc ché sy sinh truéng clia cay kiéu dai twong tng, vi du, cay lda.
Theo mot sd phuong 4n, cdy c6 kha ning chiu dugc thubc diét co theo sang ché khong
phai 1a cAy GMO. Séng ché con d& xuét cay c6 kha nang chiu dugc thude diét co duge
gdy dot bién, vi dy, cdy laa dugc gy dot bién. Sang ché con bao gbm té bao c6 ngudn
géc tir cay va hat giéng cda cdy c6 kha nang chiu dugc thubc diét ¢6 nhu duge mo ta

trén day.

Séang ché dé xuit phuong phap khéng ché sy sinh truéng cla cé dai. Theo mdt
phuong an, sang ché d& xuit phwong phap khéng ché sy sinh truéng cia ¢é dai trong
vung 14n cén véi cdy laa. Phuong phap nay co6 thé bao gdm viéc sir dung cho cé dai va
cdy laa lugng thudc diét co uc ché axetyl-Coenzym A carboxylaza ma tc ché hoat tinh
axetyl-Coenzym A carboxylaza c6 trong tw nhién, trong d6 cy lua ndy c6 hoat tinh
axetyl-Coenzym A carboxylaza di dugc cai bién sao chung c6 kha ning chiu dugc
lugng thube diét cd da dugc st dung. Phuong phép theo séng ché c6 thé duoc thuc
hién v6i thudc diét cé bat ky ma can trd hoat tinh axetyl-Coenzym A carboxylaza bao
gbm, nhung khong gidi han &, thubc diét co aryloxyphenoxypropionat, thudc diét co

xyclohexandion, thudc diét c6 phenylpyrazolin hogc hdn hop cla chung.

Sang ché d& xuét phuong phép khéng ché su sinh trudng cta cé dai trong ving
1an cén v6i cly lua. Mot vi du vé phuong phép nay c6 thé bao gdm viéc st dung mot
hodc nhidu loai thudc diét c6 cho c6 dai va cho cdy lia véi luong thude diét co ma
thong thudng s€ e ché su sinh truéng cla cﬁy lGa, trong d6 it nhit mot loai thudc diét
¢ nay c6 kha ning rc ché hoat tinh axetyl-Coenzym A carboxylaza. Phurrong phép nay
¢6 thé duoc thyc hién véi thubc diét co bét ky ma trc ché hoat tinh axetyl-Coenzym A
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carboxylaza. Vi du thich hgp vé thube diét cb co thé dugc st dung dé thyc hién
phuong phép khéng ché c6 dai bao gbm, nhung khong gi6i han &, thubc diét co
aryloxyphenoxypropionat, thubc diét c6 xyclohexandion, thubc diét co

phenylpyrazolin hogc hdn hgp cua chung.

Sang ché bao gdm phuong phép khdng ché sy sinh truéng cta co dai. Mot vi du
v& phuong phép nay c6 thé bao gbm (a) lai cdy lua c6 kha ning chiju duoc thube diét
¢0 v6i phoi cua cdy lba khac, va thu hoach hat gidng lua lai tao ra; (b) gieo hat gidng
cua cdy laa lai nay; va (c) st dung mot hodc nhiéu loai thubc diét c6 e ché axetyl-
Coenzym A carboxylaza cho cdy lda lai va cho cé dai trong vung l4n cén véi cdy lua
lai véi luong thudc diét c6 ma thong thudng s& e ché sy sinh trudng cla cdy lua.
Phuong phép nay c6 thé dugc thyc hién véi thude diét cé bt ky ma @ ché hoat tinh
axetyl-Coenzym A carboxylaza. Vi du thich hop vé thubc diét co c6 thé duge st dung
dé thuc hién phuong phép khéng ché co dai bao gdm, nhung khong gidi han &, thube
diét c6 aryloxyphenoxypropionat, thuc diét cé xyclohexandion, thudc diét co

phenylpyrazolin hogc hdn hgp cua chung.

Theo phuong én khéc, séng ché bao gdm phuong phép chon loc cdy lta c6 kha
nang chiu dugc thude diét co. Mot vi du v& phuong phap nay cé thé bao gdm (a) lai
cdy laa c6 kha néng chiu dugc thubc diét ¢ v4i phdi ciia cdy lua khéc, va thu hoach
hat giéng 1aa lai tao ra; (b) gieo hat gidng cua cdy lda lai ndy; (c) st dung mdt hodc
nhidu loai thudc diét ¢ cho cdy lua lai v6i lugng thube diét co thudng tc ché su sinh
trudng cia cdy laa, trong do it nh4t mot loai thudc diét c¢6 nay @c ché axetyl-Coenzym
A carboxylaza; va (d) thu hoach céc hat gidng tir cdy lta ma thudc diét c6 da duge st
dung. Phuong phap nay ¢ thé duge thuc hién véi thude diét ¢o bat ky ma e ché hoat
tinh axetyl-Coenzym A carboxylaza. Vi du thich hop v& thubc diét co co thé dugc st
dung dé thyc hién phuong phép khéng ché co dai bao gdm, nhung khong giéi han &,
thubc diét co aryloxyphenoxypropionat, thude diét co xyclohexandion, thudc diét cé

phenylpyrazolin hogc hdn hgp cia chung.

Sang ché con bao gbm phwong phép trdng cay laa c6 kha ning chiu dugc thude
diét c6. Mot vi du vé phuong phap nay gbm céc budc (a) gieo cac hat la; (b) dé cho
cac hat lda nay mam; (c) stt dung mdt hodc nhiéu loai thudc diét cd cho mam cay lua
v6i lugng thudc diét co ma thong thuong s& uc ché su sinh trudng cua cay lua, trong
d6 it nhit mot loai thudc diét co nay uc ché axetyl-Coenzym A carboxylaza. Phuong
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phép nay c6 thé dugc thuc hién véi thude diét cé bat ky ma tc ché hoat tinh axetyl-
Coenzym A carboxylaza. Vi du thich hop vé thudc diét ¢o co6 thé dugc str dung dé thyc
hién phwong phéap khéng ché c6 dai bao gdm, nhung khong gi6i han &, thube diét co
aryloxyphenoxypropionat, thubc diét c6 xyclohexandion, thudc diét co

phenylpyrazolin hoic hén hgp cia chung.

Theo mdt phuong 4n, séng ché @& xuét hat gidng cua cdy lda c6 kha ning chiu
duoc thudc diét co. Hat gidng nay c6 thé dugc st dung dé phat trién ciy lua c6 kha
nang chiu duge thudc diét co, trong d6 cdy duge sinh truéng tir hat gidng nay c6 kha
nang dung chiu it nhit mot loai thudc diét cd wc ché hoat tinh axetyl-Coenzym A
carboxylaza véi luogng thubc diét cé ma thong thudng sé& tc ché sy sinh trudng cua cay
lGa. Vi du vé thubc diét co ma ciy duoc phét trién tir cac hat gidng theo sang ché s& co
khd ning dung chiu bao gdm, nhung khong giéi han &, thubc diét co
aryloxyphenoxypropionat, thudc diét 6 xyclohexandion, thubc  diét co

phenylpyrazolin hodc hdn hgp cua chung.

Theo phuong an khéc, sang ché d& xuét hat ciia cdy lua, trong d6 cdy dugc sinh
trudng tir hat nay biéu hién axetyl-Coenzym A carboxylaza (ACCaza), trong d6 trinh
tu axit amin ndy khéac vdi trinh ty axit amin cla axetyl-Coenzym A carboxylaza clia
cay lua kibu dai & mot hodc nhifu vi tri sau: 1781(4m), 1785(dm), 1786(4dm),
1811(4Am), 1824(4Am), 1864(Am), 1999(dm), 2027(Am), 2039(Am), 2041(Am),
2049(Am), 2059(4Am), 2074(Am), 2075(Am), 2078(Am), 2079(Am), 2080(4dm),
2081(Am), 2088(Am), 2095(Am), 2096(Am) hodc 2098(4m). Vi du vé su khéc nhau &
cac vi tri axit amin ndy bao gém, nhung khong giéi han &, mdt hodc nhiéu dang sau:
axit amin tai vi tri 1781(4m) khong phai 1a isoleuxin; axit amin tai vi tri 1785(4m)
khong phai 1a alanin; axit amin tai vi trf 1786(4m) khong phai 1a alanin; axit amin tai
vi trf 1811(4m) khong phai 13 isoleuxin; vi tri axit amin 1824(4m) khong phai 1a
glutamin; vi tri axit amin 1864(4m) khong phi la valin; axit amin tai vi tri 1999(4m)
khong phai 14 tryptophan; axit amin tai vi tri 2027(4m) khong phai la tryptophan; vi tri
axit amin 2039(4m) khong phai 1a axit glutamic; axit amin tai vi tri 2041(4m) khong
phai 13 isoleuxin; axit amin tai vi tri 2049(4m) khong phai la valin; vi tri axit amin
2059(Am) khong phai 12 alanin; axit amin tai vi tri 2074(4m) khong phai la tryptophan;
axit amin tai vi tri 2075(4m) khong phai 1a valin; axit amin tai vi tri 2078(4m) khong

phai 13 aspartat; vi tri axit amin tai vi tri 2079(4m) khong phai 1a serin; axit amin tai vi
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tri 2080(4m) khong phai 1a lysin; vi tri axit amin tai vi tri 2081(4m) khong phai 1a
isoleuxin; axit amin tai vi tri 2088(4m) khong phai 12 xystein; axit amin tai vi tri
2095(4m) khong phai 1a lysin; axit amin tai vi tri 2096(4m) khong phai 1a glyxin; hodc
axit amin tai vi tri 2098(4m) khong phai 14 valin. Theo mdt sé phwong 4n, cdy dugc
sinh truéng tir hat gidng nay c6 thé biéu hién enzym axetyl-Coenzym A carboxylaza
bao gdm trinh ty axit amin ma gdm mét hodc nhidu dang sau: axit amin tai vi tr
1781(4Am) 1a leuxin, threonin, valin hodc alanin; axit amin tai vi tri 1785(4m) 1a glyxin;
axit amin tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri 1811(4m) 1a asparagin; axit
amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri 1864(4m) 1a phenylalanin; axit
amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit amin tai vi tri 2027(4Am) la
Xystein; axit amin tai vi tri 2039(4m) la glyxin; axit amin tai vi tri 2041(4m) la
asparagin; axit amin tai vi tri 2049(4m) 1a phenylalanin; axit amin tai vi tri 2059(4m)
12 valin; axit amin tai vi tri 2074 (4m) 14 leuxin; axit amin tai vi tri 2075(4m) 1a leuxin,
isoleuxin hodc metionin; axit amin tai vi tri 2078(4m) 14 glyxin hodc threonin; axit
amin tai vi tri 2079(4m) 1a phenylalanin; axit amin tai vi tri 2080(4m) 1a axit glutamic;
axit amin tai vi tri 2080(4m) dugce lam khuyét; axit amin tai vi tri 2081(4m) dugc lam
khuyét; axit amin tai vi tri 2088(4m) 1a arginin hodc tryptophan; axit amin tai vi tri
2095(4Am) 1a axit glutamic; axit amin tai vi tri 2096(4m) 1a alanin hodc serin; hodc axit

amin tai vi tri 2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin.

Sang ché bao gdm hat giéng cta cic gibng cdy trong c6 kha ning chiu duoc
thubc diét co dac trung. Mot vi du v& cac hat gidng nay 1a hat giéng cta giéng lia
Indical, trong d6 mAu hat gidng dai dién cta gidng cdy tréng nay dugc ndp luu véi sd
ndp luu ATCC 1a PTA-10267, PTA-10568, PTA-10569 hodc PTA-10570. Vi du khac
v& céac hat gidng nay 13 céc hat gibng cia giéng cdy trong Nipponbare c6 kha ning
chiu duoc thube diét cd, trong d6 mAu hat gidng dai dién cia gidng cay trong ny duge
ndp luu véi sé ndp luu ATCC 1a PTA-10571. Sang ché con bao gdm cy lia hodc
phin cla ching, dugc tao ra bang cach phat trién cac hat gidng ciing nhuw mo nudi cly
ctia t& bao dugc tao ra tir hat gidng nay. M6 nudi ciy cua té bao c6 thé dugc tao ra truc
tiép tir hat gibng hoic tir phén cia cdy phat trién tir hat gidng, vi dy, tir 14, phén hoa,
phoi, 14 mam, tru dudi 14 mdm, céc t&é bao md phén sinh, ré, du ré, nhyy hoa, bao

phén, hoa va/hogc than. Séng ché con bao gdm cay va thé hé con clia ching duge tao
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ra tr md nudi cay cua té bao. Cay nay thuong co tat ca cac dic diem hinh thai hoc va

sinh Iy hoc ciia giéng cdy Indical.

Sang ché con d& xuit phuong phap tao hat gidng lGa. Phwong phép nay c6 thé
bao gdm budc lai cdy lta c6 kha ning chiu dugc thudc diét co véi phoi cia cdy lua
khéc; va thu hoach hat giéng lua lai tao ra, trong d6 cdy ltia c¢6 kha ning chiu dugc
thudc diét cé c6 kha ning dung chiu dugc thudc diét cé aryloxyphenoxypropionat,
thudc diét cé xyclohexandion, thudc diét cé phenylpyrazolin hogic hén hop ctia chiing

v6i lugng thude diét cé ma thong thudng s& e ché sy sinh trudng cla cy laa.

Phuong phép theo sang ché con bao gdm phuong phép tao ra hat giéng lua lai
F1. Phuong phép nay c6 thé bao gdm lai cdy lda c6 kha ning chiu dugc thudc diét co
véi cdy laa khéc; va thu hoach hat gidng 10a lai F1 tao ra, trong d6 cdy lta c6 kha ning
chiu dugc thubc diét c6 c6 kha ning dung chiu duge thubc diét co
aryloxyphenoxypropionat, thuéc diét cd xyclohexandion, thubc  diét co
phenylpyrazolin hoic hdn hgp cuia ching v6i lugng thudc diét ¢ ma théng thuong s&

trc ché sy sinh trudng cla cdy laa.

Phuong phap theo sang ché con bao gbdm phuong phép tao ra cay lai F1. Phuong
phép nay c6 thé bao gdm lai cdy c6 kha ning chiu dugc thubc diét co vai cay khac; va
thu hoach hat gidng lai F1 tao ra va phat trién cdy lai F1 tao ra, trong d6 cdy c6 kha
nang chiu dugc thubc diét c6 c6 kha ning dung chiu dugc thubc diét co
aryloxyphenoxypropionat, thubc diét o xyclohexandion, thudc diét co
phenylpyrazolin hodc hén hgp clia chung véi lugng thudc diét ¢ ma théng thuong sé

trc ché sy sinh trudng cta céy.

Séang ché con dé xuét phuong phép tao ra cdy lua c6 kha ning chiu dugc thudc
diét co ma con chtra gen chuyén. Mot vi du vé phuong phép nay cé thé bao gébm budc
bién nap té bao cta ciy lta véi gen chuyén, trong d6 gen chuyén nay ma héa enzym
axetyl-Coenzym A carboxylaza ma tao ra sy dung chiu vdéi it nhét mot loéi thudc diét
¢ duogc chon tir nhom bao gdm thube diét co aryloxyphenoxypropionat, thudc diét co
xyclohexandion, thudc diét ¢ phenylpyrazolin hodc hdn hgp cua ching. Té bao thich
hop bét ky c6 th duge st dung dé thyuc hién phuong phép theo séng ché, vi du, té bao
nay co thé & dang mo seo. Theo mdot sb phuong an, gen chuyén c6 thé bao gém trinh tu

axit nucleic mi héa trinh ty axit amin bao gom ki€u dugc cai bién cia mot hodc ca hai

-11-



23396

trong sb céac trinh ty néu trong SEQ ID NO: 2 va SEQ ID NO: 3, trong d6 trinh tur ndy
duogc cai bién sao cho protein dwgc ma hoa gdm mdt hoic nhidu dang sau: axit amin
tai vi tri 1781(4m) 12 leuxin, threonin, valin hodc alanin; axit amin tai vi tri 1785(4m)
13 glyxin; axit amin tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri 1811(4m) la
asparagin; axit amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri 1864(4m) la
phenylalanin; axit amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit amin tai vi tri
2027(4Am) 1a xystein; axit amin tai vi tri 2039(4m) la glyxin; axit amin tai vi tri
2041(Am) 1a asparagin; axit amin tai vi trf 2049(4m) 1a phenylalanin; axit amin tai vi
tri 2059(4m) 13 valin; axit amin tai vi tri 2074(4m) la leuxin; axit amin tai vi tri
2075(Am) 13 leuxin, isoleuxin hodc metionin; axit amin tai vi tri 2078(4m) 1a glyxin
hodc threonin; axit amin tai vi tri 2079(4m) 13 phenylalanin; axit amin tai vi tri
2080(4m) 13 axit glutamic; axit amin tai vi tri 2080(4m) dugc lam khuyét; axit amin
tai vi tri 2081(4m) dugc lam khuyét; axit amin tai vi tri 2088(4m) 1a arginin hodc
tryptophan; axit amin tai vi trf 2095(4m) 1a axit glutamic; axit amin tai vi trf 2096(4m)
12 alanin hodc serin; hodc axit amin tai vi trf 2098(4m) 1a alanin, glyxin, prolin,
histidin hoc serin. Sdng ché con bao gdm cdy dugc tao ra bdi phuong phap nay. Vi du
khac vé& phuong phép tao ra cdy co kha nang chiu duoc thudc diét cd chira gen chuyén
c6 thé bao gdm buéc bién nap té bao cla ciy lua véi gen chuyén ma héa enzym ma
tao ra sy dung chiu véi thubc diét co, trong d6 té bao nay dugc tao ra tir cay lua hodc
hat gidng ciia chiing biéu hién enzym axetyl-Coenzym A carboxylaza ma tao ra su
dung chiu vdi it nhét mot loai thube diét co duge chon tir nhém bao gém thudc diét co
aryloxyphenoxypropionat, thubc diét cd xyclohexandion, thubc di€t ¢d
phenylpyrazolin hodc hdn hop cuia ching. Té bao thich hop bit ky c6 thé dugc st dung
dé thuc hién phuong phap theo sang ché, vi du, t& bao nay c6 thé & dang md seo. Sang
ché con bao gém cdy c6 kha nang chiu duoc thudc diét cd duoc tao ra béi phuong

phép nay.

Theo mdt phuong an, sang ché bao gdm phuong phép tao ra cly tai t6 hop. Vi du
vé phuong phép tao ra ciy lda tai t4 hop c6 thé bao gdm budc bién nap té bao clia cay
lta v&i gen chuyén, trong d6 té bao nay dugc tao ra ti cdy lua biéu hién enzym axetyl-
Coenzym A carboxylaza ma tao ra sy dung chiu véi it nhit mot loai thudc diét co duge
chon tr nhém bao gbm thudc diét co aryloxyphenoxypropionat, thudc diét cd

xyclohexandion, thudc diét co phenylpyrazolin hogc hén hop cia ching. Té bao thich
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hop bét ky cé thé duoc sir dung dé thuc hién phuong phéap theo sang ché, vi dy, té bao
nay c6 thé & dang mé seo. Gen chuyén dé sir dung trong phuong phép theo sang ché c6
thé bao gdm trinh tu axit nucleic mong muén bét ky, vi du, gen chuyén c6 thé ma héa
protein. Trong mot vi dy, gen chuyén c6 thé ma héa enzym, vi dy, enzym ma bién dbi
su chuyén héa axit béo va/hoidc sy chuyén hoa hydrat cacbon. Vi dy vé enzym thich -
hop bao gdm, nhung khdéng gi6i han &, fructosyltransferaza, levansucraza, alpha-
amylaza, invertaza va enzym tao nhénh tinh bdt hodc ma héa soi dbi nghia cula stearyl-
ACP desaturaza. Sang ché con bao gbm cdy téi tb hop duge tao ra béi phuong phép

theo sang ché.

Phuong phéap theo séng ché c6 thé duogc st dung dé tao ra cy, vi dy, cdy lda, ¢6
c4c tinh trang mong mudn bt ky. Vi du vé& phuong phép ndy co thé bao gdm céc budc:
(a) lai cay lua c6 khad ning dung chiu dugc thudc diét co aryloxyphenoxypropionat,
thudc diét cé xyclohexandion, thubc diét cé phenylpyrazolin hodc hdn hgp ciia ching
v6i lwong thude diét cé ma thong thudng s& trc ché sy sinh trudng cla cdy lua véi ciy
cta giéng lua khac ma bao gbm tinh trang mong mudn dé tao ra ciy thé hé con; (b)
chon mot hodc nhidu cay thé hé con c6 tinh trang mong mudn @ tao ra ciy thé hé con
duge chon; (c) lai cdy thé hé con dugc chon nay véi ciy c6 kha ning chiu duge thudc
diét c6 dé tao ra cy thé hé con lai nguoc; (d) chon cay thé hé con lai ngugc c6 tinh
trang mong mudn va sy dung chiu véi thudc diét co; va (e) lap lai budce (c) va (d) ba
13n hoic nhidu hon ba 14n lién tiép dé tao ra cay thé hé con lai nguoc 1an thir tu hoic
cao hon dugc chon gdm tinh trang mong mudn va sy dung chiu véi thudc diét co. Tinh
trang mong mudn bt ky c6 thé dwoc dwa vao bang cach str dung phuong phap theo
sang ché. Vi du v& cac tinh trang c6 thé dugc mong mudn bao gdm, nhung khéng gi6i
han &, tinh bat thu dyc, chiu dugc thude diét cd, chiu dugc kho han, tinh khéng con
trang, sy chuyén hoa axit béo dugc cai bién, su chuyén héa hydrat cacbon dugc cai
bién va tinh khéng v6i bénh do vi khuin, bénh do ndm hojc bénh do virut. Vi du vé
phuong phap tao ra céy lia bat thy dyc c6 thé bao gdm budc bién nap cdy lta co kha
ning chiu it nhit mot loai thudc diét cd wc ché hoat tinh axetyl-Coenzym A
carboxylaza vdi luong thubc diét cd ma thong thudng s& e ché sy sinh trudng clia cdy
lta v6i phén tir axit nucleic ma tao ra tinh bét thy duc. Sang ché con bao gém cay bét

thu duc dugc tao ra bai phuong phép nay.
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Sang ché dé xuét ché phim bao gbm té bao cdy, vi du, cac té bao tir cay laa. Mot
vi du v& ché phim nay gdm mot hodc nhiéu té bao cla cdy lta; va mdi trudng chira
nudc, trong d6 moi trudng niy bao gdm hop chét trc ché hoat tinh axetyl-Coenzym A
carboxylaza. Theo mot s& phuong 4n, céc té bao nay c6 thé c6 ngudn gbc tir cay laa co
kha niang chiu dugc thudc diét co aryloxyphenoxypropionat, thubc diét co
xyclohexandion, thubc diét co phenylpyrazolin hosc hdn hop ciia ching véi lugng
thudc diét ¢ ma thong thuong s& (rc ché sy sinh trudng cta cdy lua. Hop chét bt ky
ma tc ché hoat tinh axetyl-Coenzym A carboxylaza c6 thé dugc st dung trong ché
phém theo sang chd, vi duy, modt hodc nhidu loai thubc diét co
aryloxyphenoxypropionat, thubc diét c¢é xyclohexandion, thudc diét ¢6

phenylpyrazolin va hdn hgp cua chung.

Sang ché bao gbm phén tir axit nucleic ma héa toan bo hodc mot phén enzym
axetyl-Coenzym A carboxylaza. Theo mot s6 phuong &n, sang ché bao gdbm phan tir
axit nucleic tai tb hop, dugc gay dot bién, téng hop va/hodc dugc phan ldp ma hoda
axetyl-Coenzym A carboxylaza (ACCaza) cua cdy lua trong d6 trinh ty axit amin nay
khéc véi trinh ty axit amin cia axetyl-Coenzym A carboxylaza cua cady lua kiéu dai &
mot hodc nhidu vi tri sau: 1781(dm), 1785(Am), 1786(4Am), 1811(4Am), 1824(4dm),
1864(Am), 1999(Am), 2027(Am), 2039(Am), 2041(Am), 2049(Am), 2059(4dm),
2074(Am), 2075(Am), 2078(Am), 2079(Am), 2080(4Am), 2081(4m), 2088(4Am),
2095(4Am), 2096 (Am) hodc 2098(Am). Vi du vé su khac nhau & céc vi tri axit amin ndy
bao gém, nhung khong giéi han &, mdt hodc nhidu dang sau: axit amin tai vi tri
1781(Am) khong phai 1a isoleuxin; axit amin tai vi tri 1785(4m) khong phai 1a alanin;
axit amin tai vi tri 1786(4m) khong phai 1a alanin; axit amin tai vi tri 1811(4m) khong
phai 12 isoleuxin; vi tri axit amin 1824(4m) khong phai la glutamin; vi tri axit amin
1864 (Am) khong phai 1a valin; axit amin tai vi tri 1999(4m) khong phai la tryptophan;
axit amin tai vi tri 2027(4Am) khong phai 1a tryptophan; vi tri axit amin 2039(4m)
khong phai 12 axit glutamic; axit amin tai vi tri 2041(4m) khong phai la isoleuxin; axit
amin tai vi tri 2049(4m) khdng phai 1a valin; vi tri axit amin 2059(4m) khong phai 1a
alanin; axit amin tai vi tri 2074(4m) khong phai 1a tryptophan; axit amin tai vi tri
2075(Am) khong phai 1a valin; axit amin tai vi tri 2078(4m) khong phai 1a aspartat; vi
tri axit amin tai vi tri 2079(4m) khong phai 1a serin; axit amin tai vi tri 2080(4m)

khong phai 12 lysin; vi tri axit amin tai vi tri 2081(4m) khong phai 1a isoleuxin; axit
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amin tai vi tri 2088(4m) khong phai la xystein; axit amin tai vi tri 2095(4m) khong
phai 1 lysin; axit amin tai vi tri 2096(4m) khong phai 1a glyxin; hodc axit amin tai vi
tri 2098(4m) khong phai 13 valin. Theo mot s6 phuong 4n, phan tir axit nucleic theo
sang ché c6 thé ma hoa enzym axetyl-Coenzym A carboxylaza bao gdm trinh tyr axit
amin ma gdm mdt hodic nhiéu dang sau: axit amin tai vi tri 1781(4m) 1a leuxin,
threonin, valin hodc alanin; axit amin tai vi tri 1785(4m) 1a glyxin; axit amin tai vi tri
1786(Am) 1a prolin; axit amin tai vi tri 1811(4m) la asparagin; axit amin tai vi tri
1824(4m) 1a prolin; axit amin tai vi tri 1864(4m) 1a phenylalanin; axit amin tai vi tri
1999(Am) 1a xystein hodc glyxin; axit amin tai vi tri 2027(4m) 1a xystein; axit amin tai
vi tri 2039(4m) 1a glyxin; axit amin tai vi tri 2041(4m) 14 asparagin; axit amin tai vi tri
2049(Am) 1a phenylalanin; axit amin tai vi tri 2059(4m) 1a valin; axit amin tai vi tri
2074(Am) 14 leuxin; axit amin tai vi tri 2075(4m) 1a leuxin, isoleuxin hodc metionin;
axit amin tai vi tri 2078(4m) 1a glyxin hodc threonin; axit amin tai vi tri 2079(4m) 1a
phenylalanin; axit amin tai vi tri 2080(4m) la axit glutamic; axit amin tai vi tri
2080(Am) dugc lam khuyét; axit amin tai vi tri 2081(4m) duge lam Kkhuyét; axit amin
tai vi tri 2088(4m) 1a arginin hodc tryptophan; axit amin tai vi tri 2095(4m) 1a axit
glutamic; axit amin tai vi tri 2096(4m) 1a alanin hogdc serin; hodc axit amin tai vi tri
2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin. Theo mot s6 phuong 4n, séng
ché bao gbm axit nucleic tai td hop, duge gy dot bién, tong hop va/hodc duge phan
1ap ma hoda protein bao gém toan b0 hodc mot phz‘?tn cia kidu duoc cai bién cia mot
hogic ca hai trong sb cac SEQ ID NO: 2 va 3, trong d6 trinh ty ndy dugc cai bién sao
cho protein dugc mé hoa gém mot hodic nhidu dang sau: axit amin tai vi tri 1781(4m)
12 leuxin, threonin, valin hodc alanin; axit amin tai vi tri 1785(4m) 1a glyxin; axit amin
tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri 1811(4m) 1a asparagin; axit amin tai vi
tri 1824 (4m) 1a prolin; axit amin tai vi tri 1864(4m) 1a phenylalanin; axit amin tai vi tri
1999(4m) 1a xystein hodc glyxin; axit amin tai vi tri 2027(4m) 1a Xystein; axit amin tai
vi tri 2039(4m) 1a glyxin; axit amin tai vi tri 2041(4m) 1a asparagin; axit amin tai vi tri
2049(Am) 1a phenylalanin; axit amin tai vi tri 2059(4m) 1a valin; axit amin tai vi tri
2074(4Am) 1a leuxin; axit amin tai vi tri 2075(4m) la leuxin, isoleuxin hodc metionin;
axit amin tai vi tri 2078(4m) 1a glyxin hodc threonin; axit amin tai vi tri 2079(4m) la
phenylalanin; axit amin tai vi tri 2080(4m) la axit glutamic; axit amin tai vi tri

2080(4m) dugc lam khuyét; axit amin tai vi tri 2081(4m) dugc lam khuyét; axit amin
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tai vi tri 2088(4m) 1a Arginin hodc tryptophan; axit amin tai vi tri 2095(4m) 1a axit
glutamic; axit amin tai vi tri 2096(4m) la alanin hodc serin; hodc axit amin tai vi tri
2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin.

Theo rhc}t phuong 4n, sang ché d& xuit ciy thudc nhanh BEP, c6 kha ning chiu
duoc thudce diét cd. Nhin chung, cdy nay la cdy dugc ting cudng kha ning dung chiu
d6i v6i chit e ché ACCaza (ACCI) so véi gidng kiéu dai ctia cdy nay. Ciy nay c6 thé
dugc tao ra boi quy trinh bao gdm:

(I) cac budec:

(a) tao t& bao cay thudc nhanh BEP c6 muc dung chiu ACCI bac mot, khong
hodc khac khong;

(b) cho sinh truéng té bao tiép xtic v6i moi trudng & tao ra gidng nudi cdy té
bao;

(c) cho té bao cua giéng nudi ciy nay tiép xtic voi ACCI;

(d) cho sinh trudng té bao da dugc tiép xtic véi ACCI tir bude (c) dé tao ra
gidng nudi cdy chira té bao c6 mitc dung chiu ACCI 16n hon mirc bac mdt ciia bude
(a); va

(e) tao ra, tir cac t& bao dung chiu ACCI clia buée (d), cdy c6 mic dung chiu
ACCI 16n hon mtrc dung chiu ctia gidng kidu dai ctia cdy nay; hodc
(IT) céc budec:

() tao ra cdy thudc nhanh BEP, c6 kha ning chju dugc thude diét ¢d, thir nhit c6
kha nang dung chiu ting ddi véi chit trc ché ACCaza (ACCI) so véi gidng kiéu dai
cta cdy nay, cdy c6 kha ndng chiu dugc thudc diét co nay duge tao ra bdi quy trinh
bao gdm céc budc tir (a) dén (e); va

(g) tao ra tir cdy thur nhét ne‘ty cdy thudc nhanh BEP, c6 kha ning chiu dugc thudc
diét co, thir hai ma gitt dugc dédc tinh dung chiu dugc thudc diét co tdng cua cdy tha
nhét nay;
nhd d6 thu dugc ciy thudc nhanh BEP, c6 kha ndng chiu dugc thudc diét co.

Theo mdt phuong an, cdy thugc nhanh BEP c6 kha nidng chiu duoc thubc diét co

theo sang ché 1a cdy thudc nhanh phy BET.
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Theo mdt phuong an, cdy thudc nhanh phu BET c6 kha ning chiu dugc thudc
diét c6 theo sang ché 1a cay trong BET.

Theo mdt sd phuong 4n, ciy c6 kha ning chiu dugc thudc diét co theo sang ché
6 thé 13 thanh vién cta nhanh phu Bambusoideae - Ehrhartoideae. M6i truong thich
hop dé sinh trudng t& bao cay c6 thé dugc sir dung dé thyc hién sang ché 1 méi truong
bat ky. Theo mot s§ phuong 4n, moi trudng ndy cb thé chira chit gay dot bién, trong
khi theo c4c phuong an khac, moi trudng nay khong chira chét gy dot bién. Theo mot
s6 phuong 4n, cdy c6 kha ning chiu dugc thubc diét co theo sang ché c6 thé 13 thanh
vién ctuia ho phy Ehrhartoideae. Té bao thich hop bt ky ¢6 thé dugc sir dung dé thuc
hién phuong phép theo sang ché, vi dy, céc té bao c6 thé & dang md seo. Theo mot s6
phuong 4n, cdy c6 kha ning chiu dugc thudc diét c6 theo sang ché ¢ thé 13 thanh vién

cua giong Oryza, vi du, ¢6 thé 1 thanh vién cta loai O. sativa.

Sang ché bao gdbm cdy thudc nhanh BEP c6 kha ning chiu dugc thudc diét cé
dugc tao ra boi phuong phép trén day. Cay co6 kha ning chiu dugc thudc diét co nay c6
thé biu hién axetyl-Coenzym A carboxylaza (ACCaza) trong d9 trinh tu axit amin nay
khac v6i trinh tu axit amin cta axetyl-Coenzym A carboxylaza cla cdy thudc nhanh
BEP kiéu dai twong (ng & mdt hodc nhiéu vi tri sau: 1781(4m), 1785(Am), 1786(4Am),
1811(Am), 1824(4Am), 1864(4Am), 1999(Am), 2027(Am), 2039(Am), 2041(4dm),
2049(Am), 2059(Am), 2074(Am), 2075(Am), 2078(dm), 2079(4Am), 2080(4Am),
2081(Am), 2088(Am), 2095(Am), 2096(4Am) hodc 2098(4Am). Vi du vé su khéac nhau &
céc vi tri axit amin nay bao gbm, nhung khong gi6i han &, mot hodc nhidu dang sau:
axit amin tai vi tri 1781(4m) khong phai 1a isoleuxin; axit amin tai vi tri 1785(4m)
khong phai 12 alanin; axit amin tai vi tri 1786(4m) khong phai 1a alanin; axit amin tai
vi tri 1811(4m) khong phai 1a isoleuxin; vi tri axit amin 1824(4m) khdng phai la
glutamin; vi tri axit amin 1864 (4m) khdng phai 1a valin; axit amin tai vi tri 1999(4m)
khong phai 1a tryptophan; axit amin tai vi trf 2027(4m) khong phai 1 tryptophan; vi tri
axit amin 2039(4m) khong phai 1 axit glutamic; axit amin tai vi tri 2041(4m) khong
phai 13 isoleuxin; axit amin tai vi tri 2049(4m) khong phai 1a valin; vi tri axit amin
2059(4m) khong phai 13 alanin; axit amin tai vi tri 2074 (4m) khong phéi la tryptophan;
axit amin tai vi tri 2075(4m) khong phai 1a valin; axit amin tai vi tri 2078(4m) khong
phai 12 aspartat; vi tri axit amin tai vi tri 2079(4m) khong phai 1a serin; axit amin tai vi

tri 2080(4m) khong phai 1a lysin; vi tri axit amin tai vi tri 2081(4m) khong phai la
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isoleuxin; axit amin tai vi tri 2088(4m) khong phai l1a xystein; axit amin tai vi tri
2095(Am) khong phai 1 lysin; axit amin tai vi tri 2096(4m) khong phai 1a glyxin; hodc
axit amin tai vi tri 2098(4m) khong phai 14 valin. Theo mét sé phuong 4n, cdy thude
nhanh BEP c6 kha nang chiu dugc thudc diét co theo sang ché c6 thé bidu hién enzym
axetyl-Coenzym A carboxylaza bao gbm trinh ty axit amin ma gdm mot hodc nhiéu
dang sau: axit amin tai vi tri 1781(4m) 1a leuxin, threonin, valin hodc alanin; axit amin
tai vi tri 1785(4m) 1a glyxin; axit amin tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri
1811(Am) 1a asparagin; axit amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri
1864(Am) 1a phenylalanin; axit amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit
amin tai vi tri 2027(4m) 1a xystein; axit amin tai vi tri 2039(4m) 1a glyxin; axit amin
tai vi tri 2041(Am) 1a asparagin; axit amin tai vi tri 2049(4m) 1a phenylalanin; axit
amin tai vi tri 2059(4m) 1a valin; axit amin tai vi trf 2074(4m) 12 leuxin; axit amin tai
vi tri 2075(Am) 1a leuxin, isoleuxin hodc metionin; axit amin tai vi tri 2078(4m) 1a
glyxin hodc threonin; axit amin tai vi tri 2079(4m) 1a phenylalanin; axit amin tai vi tri
2080(4Am) 1a axit glutamic; axit amin tai vi tri 2080(4m) dugc lam khuyét; axit amin
tai vi tri 2081(4m) dugc 1am khuyét; axit amin tai vi tri 2088(4m) 1a Arginin hoic
tryptophan; axit amin tai vi tri 2095(4m) 1 axit glutamic; axit amin tai vi tri 2096(4m)
1a alanin hodc serin; hodc axit amin tai vi tri 2098(4m) 1a alanin, glyxin, prolin,

histidin hodc serin.

Theo mdt phwong 4n, sang ché con bao gdm cay lia c6 kha ning dung chiu chét
trc ché ACCaza do chi c6 mot sy thay thé trong ACCaza thudc lap thé cia né so véi
ACCaza kiéu dai twong tmg. Theo phuong 4n khéc, sang ché bao gdm cay lua c6 kha
ning dung chiu chét e ché ACCaza do c6 hai hodc nhiéu sy thay thé trong ACCaza

thudc lap thé cia né so véi ACCaza kiéu dai twong Gmg.

Theo mdt phuong 4n, sang ché @& xuét cdy laa c6 kha ning dung chiu chét trc
ché ACCaza, do c6 hai hodc nhidu sy thay thé trong ACCaza thudc lap thé ciia n6 so
véi ACCaza kiéu dai twong Ung, trong d6 sy thay thé nay 1a tai vi tri axit amin dugc
chon tir nhém bao gdm: 1781(dm), 1785(Am), 1786(4Am), 1811(Am), 1824(Am),
1864(Am), 1999(Am), 2027(Am), 2039(Am), 2041(4Am), 2049(4dm), 2059(4dm),
2074(4Am), 2075(Am), 2078(4dm), 2079(4Am), 2080(4dm), 2081(4Am), 2088(4dm),
2095(Am), 2096 (Am) hodc 2098 (Am).
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Theo mot phuong 4n, sang ché dé xuét cdy laa, trong d6 cdy lua nay bao gém
ACCaza thudc lap thé ma khong phai 14 gen chuyén. Theo m6t phuong 4n, sang ché dé
xuét cdy trong d6 cdy nay bao gbm ACCaza thudc lap thé cia cdy laa ma 1 gen

chuyén.

Theo mdt phuong 4n, sang ché d& xult phuong phap khéng ché sy sinh trudng
cta cé dai trong ving l4n cén cla cdy lia nhu dugc mo ta trong ban mo ta nay, trong
d6 phuong phap nay bao gdm budc st dung cho c6 dai va cay lta lugng thudc diét co
tc ché axetyl-Coenzym A carboxylaza trc ché hoat tinh axetyl-Coenzym A
carboxylaza c6 trong ty nhién, trong d6 cdy lia nay c6 hoat tinh axetyl-Coenzym A
carboxylaza dugc cai bién sao cho cdy Ita ndy c6 kha ning chiu d6i voi lwong thube

diét c6 da dugce sir dung.

Theo mdt phuong 4n, séng ché d& xuit phuong phép tao ra hat gidng, trong d6
phuong phép nay bao gdm cac bude: (i) gieo hat gidng duoc tao ra tir cdy theo sang

ché, (ii) phat trién cdy tir hat gidng ndy va (ii) thu hoach hat gibng tir cy nay.

Sang ché con bao gdm cay thudc nhanh BEP c6 khé ning chiu dugc thudc diét co
duoc tao ra bdi quy trinh bao gdm céac budc: (a) lai hoic lai nguge cdy duge sinh
truong tur hat giéng ctia cdy thudc nhanh BEP c6 kha ndng chiu dugc thube diét co
dugc tao ra nhu dugc md ta trén day véi phdi khac; (b) phat trién cay thu duoc tir viéc
lai ho#c lai ngugc nay trong sy c6 mit cua it nhét mot loai thudc diét cb thudng s€ Uc
ché axetyl-Coenzym A carboxylaza, véi lugng thubc diét co ma théng thudng s& tc
ché sy sinh truéng cia cdy; va (c) chon ciy nhin giéng tiép thu dugc tir viéc lai hoic
lai ngugc nay, trong d6 cdy dugc chon la cdy sinh trudng ma khong c6 tén thuong

dang k& ngay ca khi c6 mit thudc diét co.

Séang ché con bao gdm phan tir axit nucleic ti td hop, dugc gy dot bién, tong
hop va/hodc dugc phan 1ap bao gdm trinh tu nucleotit ma héa axetyl-Coenzym A
carboxylaza dugc giy dot bién cua cdy trong nhanh BEP cta ho Poaceae, trong d6
trinh ty axit amin cia axetyl-Coenzym A carboxylaza dugc gdy dot bién khac véi trinh
ty axit amin cua axetyl-Coenzym A carboxylaza cia cay kiéu dai twong tmg & mot
hoiic nhidu vi tri sau: 1781(4dm), 1785(Am), 1786(Am), 1811(Am), 1824(Am),
1864(4Am), 1999(4dm), 2027(Am), 2039(dm), 2041(Am), 2049(4dm), 2059(4dm),
2074(Am), 2075(4Am), 2078(4dm), 2079(4m), 2080(4m), 2081(Am), 2088(Am),
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2095(4m), 2096(4Am) hodc 2098(4m). Phéan tir axit nucleic nay c6 thé dugc tao ra bai

quy trinh bao gdm:
(I) cac budc:

(a) tao té bao cdy thudc nhanh BEP c6 mirc dung chiu chit rc ché ACCaza
(ACCI) bac mot, khong hodc khac khong;

(b) cho sinh trudng céc té bao nay tiep xic véi moi trudng dé tao ra gidng nuodi

cdy t€ bao;
(c) cho té bao ciia gidng nudi cdy nay tiép xtic véi ACCI;

(d) cho sinh trudéng té bao da dugc tiép xtc voi ACCI tir budc (c) dé tao ra gidng

nudi cdy chira té bao c6 muc dung chiu ACCI 16n hon mirc bac mét cia budc (a); va

(e) tao ra, tir té bao dung chiu ACCI ctia budc (d), cdy c¢6 mic dung chiu ACCI

16n hon mirc dung chiu cta giong ki€u dai ciia cdy nay; hodc
(II) cac budec:

(f) tao ra ciy thudc nhanh BEP, c6 kha ning chiu dugc thubc diét cd, thir nhit c6
kha ning dung chiu ting d6i v6i chit tc ché ACCaza (ACCI) so véi gidng kiéu dai
cla cay nay, cdy c6 kha ning chiu dugc thudc diét c6 nay dugc tao ra bdi quy trinh

bao gdm cac budc tir (a) dén (e); va

(g) tao ra, tir cdy thir nhét ndy, cdy thudc nhanh BEP, c6 kha ning chiu dugc
thubc diét co, thir hai ma gitt dwge dic tinh dung chiu dugc thudc diét cé ting ctia ciy

thir nhét nay;

nhd d6 thu duge cdy thudc nhanh BEP, c¢6 kha nidng chiu dugc thudc diét co; va phan

14p axit nucleic tir cdy thudc nhanh BEP c6 kha ndng chiu dugc thudc diét c6 nay.

Theo mdt phuong én, sang ché bao gdm phuong phap sang loc, phan 1ip, nhin
dién va/hodc xac dinh dic diém céc ddt bién dung chiu dugc thubc diét co trong
ACCaza thudc lap thé cta cay mot 14 mim. Theo mdt phuong 4n, sang ché bao gdm
viéc st dung mo seo hodc cac dong t€ bao cdy. Theo céc phuong an khac, sing ché
bao gdm bude tién hanh nuéi chy vét liéu cdy hoic té bao trong moi trudng nudi ciy
mo. Theo ciac phuong an khéc, sang ché bao gbm su c6 mit clia mang ni 16ng trong

moi trudng nudi cay md. Theo cac phuong 4n khéc, moi trudng nudi cay md 1a moi
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treong pha long trong khi theo cac phuong én khac, moi trudng nay 1a moi truong ban
ran. Theo céc phwong 4n khéc, sang ché bao gdm budc nudi cdy vat lidu cay trong diéu
kién c6 mat thudc diét ¢é (vi du, xycloxydim) trong méi trudng 1ong tiép d6 1a budce
nudi cdy trong moi trudng ban rén véi thudc diét cé. Theo céc phuong an khéc, séng
ché bao gdm budc nudi chy vat lidu céy trong diéu kién c6 mit thudc diét co trong moi
trudng ban rin ‘tiép d6 1a viéc nudi cdy trong méi truong 10ng véi thube diét co.

Theo mot s‘c‘) phuong é4n, sang ché bao gdm viée st dung truc tiép liéu gy chét
ctia thubc diét cd (vi du xycloxydim). Theo phuwong 4n khac, sang ché bao gdm viéc
tang timg bude lidu lugng thudc diét co, bit ddu bang liéu dudi mic gdy chét. Theo
cac phuong 4n khéc, sang ché bao gém it nhit mot, it nhat hai, it nhit ba, it nhit bén, it
nhét nam, it nhét séu, it nhét bay, it nhét tdm loai thudc diét co hodc nhidu hon trong

mot budc hoic déng thoi.

Theo céc phuong an khéc, tAn suét dot bién dugc xac dinh boi s6 lugng dong vo
tmh dot bién c6 kha ning chiu dugc thudc diét co 13 mot phan cia lugng md seo riéng
& dugc st dung trong thir nghiém. Theo mot s6 phuong 4n, sang ché bao gdm tan sut
dot bién b%lng it nhét 0,03% hqac cao hon. Theo mot sb phuorng an, sang ché bao gém
tAn suit dot bién bing it nhét 0,03%, it nhit 0,05%, it nhét 0,10%, it nhét 0,15%, it
nhét 0,20%, it nhét 0,25%, it nhit 0,30%, it nhit 0,35%, it nhit 0,40% hodc cao hon.
Theo cac phuong &n khéc, sang ché bao gdm tin sudt dot bién ma glp it nhét 2 14n, it
nhit 3 14n, it nhét 4 14n, it nhét 5 14n, it nhét 6 14n, it nhit 7 14n, it nhit 8 1an, it nhat 9
14n, it nh4t 10 14n hodc cao hon so véi cac phuong phép khéc dé sang loc, phan lap,
nhéan dién vd/hodc x4c dinh dic diém cac dot bién dung chiu dugce thude diét c6 trong

ACCaza thudc lap thé clia cdy mot 14 mam.

Theo mdt s6 phuong 4n, phuwong phap theo sing ché bao gdm budc nhan dién
(c4c) dot bién dung chiu véi thubc diét ¢ trong ACCaza. Theo céc phuong an khac,
sang ché bao gdm budc nhéc lai (cac) dot bién dung chiu véi thudc diét cé trong cac té
bao cdy mot 14 mam.,

Theo mdt s phuong 4n, sng ché bao gdm té bao hozic md dugc phan lap, té bao
hodc mé nay c6 ngudn gbc tir cdy co: a) sy thiéu hoat tinh ACCaza c6 ngudn gbc tir
gen ACCaza cua vat chu (tirc 13, ndi sinh); va b) hoat tinh ACCaza tir gen ACCaza

thudc lap thé c6 nguodn goc tir cdy mot 14 mam.
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Ngubn ACCaza tlr cdy mot 14 mim

Theo cac phuong an khéc, sang ché bao gdm ACCaza thudc lap thé hoic phin

ciia chiing tir ho mdt 14 mam ciia cac cay nhu duge mo ta theo sang ché.

Theo cac phuong an khéc, sang ché bao gdm sang loc cic thé dot bién c6 kha
nang chiu dugc thubc diét co cia ACCaza thudc lap thé cta cdy mot 14 mAam trong cic
t€ bao clia cay chu.

Theo cac phuong &n khac, sang ché bao gbm viéc str dung té bao chu da duoc tao
ra dé sang loc cac thé dot bién c6 kha nang chiu dugc thudc diét ¢ cia ACCaza thudc
lap thé ciia cdy mét 14 mam. Theo mot sb phwong 4n, sang ché dé xuét té bao chii ma
khong c6 hoat tinh ACCaza thudc lap thé. Theo cac phuong 4n khac, cic té bao chu
theo séng ché biéu hién hoat tinh ACCaza thudc lap thé cua cdy mot 14 mdm méin cam
v6i thube diét co.

Theo céc phuong an khéc, phuong phép theo sang ché bao gdm cac té bao chu
thiéu hoat tinh ACCaza do sy dot bién cia gen ACCaza thudc lap thé ctia hé gen ma
bao gdm dot bién didm don, dot bién da diém, sy 1am khuyét mdt phén, bat hoat gen
mot phén, sy 1am khuyét hoan toan va bét hoat gen hoan toan. Theo phuong 4n khac,
hoat tinh ACCaza thudc lap thé cua hé gen dugc 1am gidm hodc dugc loai bd bﬁng
céch st dung céc k¥ thudt sinh hoc phan tir khic nhu ARNi, siARN hogc ARN déi
nghia. Cac k¥ thuét sinh hoc phén tir nay 1a da biét trong linh vuc k¥ thuit nay. Theo
cac phuong 4n khéc, hoat tinh thu duge tir ACCaza ciia hé gen ¢ thé dugc 1am giam

hodc dugc loai bo bang chat trc ché chuyén héa cia ACCaza.
Theo mot sé phuong 4n, t€ bao chu 1a t€ bao chi ciia cdy mot 14 mam.

Theo cac phuong an khac, sang ché bao gdm phuong phap tao ra té bao cay
chuyén gen, trong d6 phuong phéap ny bao gdm cac budc: a) phan 1ap té bao ¢6 ngudn
gbc tir ciy mot 14 mam; b) 1am bét hoat it nhét mot ban sao clia gen ACCaza cia hé
gen; ¢) tao ra gen ACCaza thudc lap thé c6 ngudn gbc tir cay mot 14 mam cho té bao
nay; d) phan lap té bao bao gdbm gen ACCaza thudc lap thé c6 ngudn gbc tir cdy mot 14
mam; va tiy v; €) bit hoat it nhit mot ban sao bd sung ciia gen ACCaza cla hé gen va

trong 46 té bao nay thiéu hoat tinh ACCaza dugc tao ra bai gen ACCaza clia h¢ gen.
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Theo mot phuong 4n, tAn sudt dot bién c6 kha ning dung chiu xycloxydim 13 16n
hon 0,03 %.

Theo mot phwong 4n, sang ché @& xudt phuong phap sang loc, trong d6 té bao
hogic mé cdy c6 kha ning dung chiu xycloxydim ciing c6 kha ning dung chiu cac chét
trc ché ACCaza khAc.

Theo mot phuong 4n, sang ché dé xudt phwong phép sang loc, trong d6 té bao
hodc md cdy c6 kha nang dung chiu xycloxydim chi bao gdbm mdt dot bién khong c6
mit trong ACCaza thudc lap thé clia cAy mot 14 mdm trude khi nudi cdy trong didu
kién c6 mat thudc diét co.

Theo mot phwong 4n, sang ché @& xudt phuong phap sang loc, trong d6 té bao
hodc md cdy c6 kha nidng dung chiu xycloxydim bao gbdm hai hodc nhiéu dot bién
khong c¢6 mit trong ACCaza thudc lap thé cua cdy mot 14 madm trude khi nudi cdy

trong di€u kién c¢6 mat thudc diét co.

Theo mdt phuong é4n, sang ché @ xuét phuong phdp sang loc, trong d6

xycloxydim c6 mét & licu dudi muc gy chét.

Theo mot phuong éan, sang ché d& xult phuong phap sang loc, trong d6 budc
nudi ciy trong diu kién c¢6 mit xycloxydim dugc tién hanh véi su ting ndng dd

xycloxydim dan dén hogc timg budec.

Theo mot phwong 4n, sang ché d& xudt phwong phép sang loc, trong d6 phuong
phap nay bao gdm budc nudi ciy t& bao trén mang. Theo phuong 4n wu tién, sang ché

d& xuit phuong phép sang loc bao gdm bude nudi cay céac té bao trén mang ni 16ng.

Theo mdt phuong 4n, sang ché d& xuit phuong phép sang loc té€ bao cdy c6 kha
ning dung chiu xycloxydim, trong d6 budc nudi cdy t€ bao 12 nudi cdy trong moi
treong 1ong hodc mdi truong ban ran.

Theo mdt phuong an, sang ché d& xult phuong phép sang loc, trong 6 phuong
phép nay con bao gbm buéc nhin biét it nhit mot dot bién khong c6 mit trong
ACCaza thudc lap thé cia ciy mot 14 mam ngoai sinh truéc khi nudi cdy trong diéu
kién c6 mit xycloxidim.

Theo mdt phuong an, sang ché d& xuit phuong phap sang loc, trong d6 cay mot
14 mam 1a cay lua.
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Theo mét phwong an, sang ché @& xuit phuong phap sang loc, trong d6 ACCaza
thudc lap thé cua cay mot 14 mAm ngoai sinh 13 tir cdy laa.
MO ta vin tit cac hinh vé

Fig. 1 12 biéu d6 dang c6t thé hién sy sinh truéng twong déi ctia mo seo cay lua
¢6 ngudn gbc tir Oryza sativa subsp. indica dugc sinh trudng trong didu kién c6 mit
thubc diét co véi cac mirc lwa chon khac nhau. Fig. 1A thé hién két qua thu dugc véi
tepraloxydim, Fig. 1B thé hién két qua thu dugc véi setoxydim va Fig. 1C thé hién két
qua thu dugce véi xycloxydim.

Fig. 2 1a biéu dd cua quy trinh chon lgc dugc st dung dé tao ra cay laa c6 kha
ning chiju dugc thube diét co.

Fig. 3 thé hién anh chup cta cdy dugc chup mot tudn sau khi dugce xir ly b%lng
thube diét co. -

Fig. 4 thé hién anh chup cla cdy dugc chyup hai tudn sau khi dugc xir Iy bing
thude diét co.

Fig. 5 mo0 ta trinh ty axit amin cla axetyl-Coenzym A carboxylaza tir Alopecurus

myosuroides (s6 ndp luu ngan hang gen CAC84161).

Fig. 6 md ta mARN ma hoa axetyl-Coenzym A carboxylaza tir Alopecurus
myosuroides (s6 ndp luu ngan hang gen AJ310767 ving: 157..7119) (SEQ ID NO:4).

Fig. 7A md ta trinh ty nucleotit cia hé gen d6i véi gen axetyl-Coenzym A

carboxylaza cua Oryza sativa Indica & Japonica (SEQ ID NO:5).

Fig. 7B md ta trinh ty nucleotit md héa axetyl-Coenzym A carboxylaza cua
Oryza sativa Indica & Japonica (SEQ ID NO:6).

Fig. 7C mo ta trinh ty axit amin cta axetyl-Coenzym A carboxylaza Oryza sativa
Indica (SEQ ID NO:3).

Fig. 8A md ta trinh ty nucleotit ma hoa axetyl-Coenzym A carboxylaza cla Zea
mays (SEQ ID NO:11).

Fig. 8B md ta trinh ty axit amin cla axetyl-Coenzym A carboxylaza cia Zea
mays (SEQ ID NO:12).

-24-



23396

Fig. 9A mo ta trinh tuy nucleotit ma hda axetyl-Coenzym A carboxylaza cla Zea
mays (SEQ ID NO:13).
Fig. 9B md ta trinh ty axit amin ctia axetyl-Coenzym A carboxylaza cia Zea

mays (SEQ ID NO:14).

Fig. 10A mo t4 trinh tu nucleotit ma héa axetyl-Coenzym A carboxylaza cua
Triticum aestivum (SEQ ID NO:15).

Fig. 10B md ta trinh ty axit amin cia axetyl-Coenzym A carboxylaza cua

Triticum aestivum (SEQ ID NO:16).

Fig. 11A mo ta trinh tu nucleotit ma héa axetyl-Coenzym A carboxylaza cua
Setaria italica (SEQ ID NO:17).

Fig. 11B mo ta trinh ty axit amin cua axetyl-Coenzym A carboxylaza ctuia Setaria
italica (SEQ ID NO:18).

Fig. 12A md ta trinh ty nucleotit ma héa axetyl-Coenzym A carboxylaza cua
Setaria italica (SEQ ID NO:19).

Fig. 12B m0 ta trinh tu axit amin cla axetyl-Coenzym A carboxylaza cua Setaria
italica (SEQ ID NO:20).

Fig. 13A mo ta trinh ty nucleotit md hoéa axetyl-Coenzym A carboxylaza cta
Setaria italica (SEQ ID NO:21).

Fig. 13B mo ta trinh tu axit amin cia axetyl-Coenzym A carboxylaza cia Setaria

italica (SEQ ID NO:22).

Fig. 14A mo ta trinh ty nucleotit mé@ hoéa axetyl-Coenzym A carboxylaza cta
Alopecurus myosuroides (SEQ ID NO:23).

Fig. 14B m6 ta trinh ty axit amin cia axetyl-Coenzym A carboxylaza cua
Alopecurus myosuroides (SEQ ID NO:24).

Fig. 15A mo ta trinh ty nucleotit md hoéa axetyl-Coenzym A carboxylaza cua
Aegilops tauschii (SEQ ID NO:25). '

Fig. 15B md ta trinh tuy axit amin cla axetyl-Coenzym A carboxylaza cua
Aegilops tauschii (SEQ ID NO:26).
Fig. 16 md ta su so sénh céc thé @6t bién don va thé dot bién kép.
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Fig. 17 md ta dd thi thé hién cac két qua dbi véi cy lua dot bién so véi cac chét

trc ché ACCaza khac nhau.
. Fig. 18 mo0 ta trinh ty axit amin cua axetyl-Coenzym A carboxylaza cla
Alopecurus myosuroides (s6 ndp luu ngan hang gen CAC84161). Axit amin ma c6 thé
dugc cai bién trong enzym axetyl-Coenzym A carboxylaza theo séng ché duoc hién thi

bang dudng gach duédi hai gach dam.

Fig. 19 mo ta trinh tu axit amin clia axetyl-Coenzym A carboxylaza ctia Oryza
sativa kidu dai dugc sip hang véi axetyl-Coenzym A carboxylaza cia Alopecurus

myosuroides véi mot sb gbc dong vai trd quyét dinh dugc biéu thi.
MO ta chi tiét sang ché
Céc dinh nghia

Nhu dugc st dung trong ban mo td nay, thudt nglt “dung chiu” hodc “céd kha
ning chiu dugc thudc diét c6” chi cdy hodc phin ciia cdy c6 kha ning sinh trudng
trong diéu kién c6 mit ciia lugng thudc diét c6 ma thuong gay ra su trc ché sinh trudéng
& ciy hogc phn cdy ma khong c6 kha ning dung chiu (vi du, kiéu dai). Luong thudc
diét cd ma thuong we ché su sinh trudng cta cdy khong c6 kha ning dung chiu 13 da
biét va duoc x4c dinh mot cach d& dang béi ngudi c6 hiéu biét trung binh vé linh vuc
k¥ thuat nay. Vi du, bao gdm céc lugng st dung dugc khuyén cdo bdi nha san xuét. Ty
18 16n nhét 13 vi du vé luong thudc diét co ma thudng e ché dugc sy sinh trudng cia
cly khong c6 kha nang dung chiu.

Nhu duge st dung trong ban mé ta ndy, “tai tb hop” chi sinh vat c6 vat lidu di
truyén tir cac ngudn khac nhau.

Nhu dugce st dung trong ban mo ta nay, “dugc gdy dot bién” chi sinh vat c6 vét
lidu di truyén dugc cai bién so véi vt liu di truyén cia sinh vat kiéu dai twong tng,
trong do su‘ cai bién trong vat liéu di truyén dugc gay ra va/hodc duoc chon bdi tac
dong ciia con ngudi. Vi du vé tic dong clia con ngudi ma co thé duoc str dung dé tao
ra sinh vt dugc gay dot bién bao gém, nhung khong gidi han &, viéc nudi céy md dbi
vé6i té bao cay (vi du, md seo) trong didu kién c6 mit thude diét cé dudi néng do giy
chét (vi du, chét e ché axetyl-Coenzym A carboxylaza nhu xycloxydim hodc
setoxydim), xtr Iy té bao cay bing hoa chit gay dot bién va tiép theo 1a chon loc bing

thudc diét co (vi du, chét trc ché axetyl-Coenzym A carboxylaza nhu xycloxydim hogc
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setoxydim); hoic bang cich xtt Iy té bao cdy bang tia X va tiép theo chon loc bing
thudc diét cd (vi du, chét trc ché axetyl-Coenzym A carboxylaza nhu xycloxydim hodc
setoxydim). Phuong phép bét ky da biét trong linh vyuc k§ thut ndy c6 thé dugc st
dung dé kich thich dot bién. Phuong phap kich thich ddt bién c6 thé kich thich dot bién
& cac vi tri nglu nhién trong vat liéu di truyén hogc c6 thé kich thich dot bién & cac vi
tri cy thé trong vt liéu di truyén (tic 13, c6 thé 1a ky thuat phat sinh dot bién c6 kiém

soat).

Nhu dwoc sit dung trong ban mo ta nay, “sinh vat bién dbi gen” (genetically
modified organism: GMO) 1a sinh vat ma céc dic tinh di truyén cta n6 da dugc bién
dbi boi sy cai xen cua vat lidu di truyén tir sinh vét ngudn khac hoic thé hé con cta
chiing ma gitt dugc vat liéu di truyén da duoc cai xen. Sinh vt nguE‘)n c6 thé thudc loai
sinh vat khac (vi dy, cdy GMO c¢é th chira vat liéu di truyén cua vi khuin) hogc tir
cung loai sinh vét (vi dy, cdy GMO c¢6 thé chira vat liéu di truyén tir cdy khéc). Nhu
duge st dung trong ban mb ta ndy, tai td hgp va GMO dugc xem 1a cac tir ddng nghia
va biéu thi sy ¢6 mit ca vat lidu di truyén tr nguén khac trong khi d6 “dugc gy dot
bién” bidu thi vat lidu di truyén dugc bién dbi tir sinh vat kiéu dai twong Ung, nhung

khong phai 1a vat lidu di truyén tir sinh vat ngudn khac.

Nhu duge st dung trong ban md ta ndy, “kicu dai” hodc “cay kiéu dai twong
(mg” nghia 13 dang tiéu biéu cia sinh vat hodc vt liéu di truyén cia no, nhu xuét hién

thdng thuong, phan biét vdi dang dugce gly dot bién va/hodc dang tai td hop.

Nhu duoc sir dung trong ban md ta nay, thuét ngit "cé kha ndng chiu duge thudc
diét cd" va "é(’) kha ndng khéng thudc diét c6" dugce sir dung thay thé 14n nhau va dugc
du dinh 13 c6 nghia twong dwong va pham vi tuong duong. Tuong ty, thudt nglt "su
dung chiu véi thubc diét c8" va "tinh khang thude diét co" dugc sit dung thay thé 1an
nhau va dugc dy dinh 13 ¢6 nghia twong duong va pham vi twvong duong. Tuong tu,
thuét ngit "dung chiu" va "khang" dugc sur dung thay thé 14n nhau va duoc du dinh 1a
c6 nghia twong duong va pham vi twong duong.

Nhu duoc st dung trong ban mo ta ndy, lién quan dén cac thube diét cé hitu dung
trong cac phuong an khic nhau cia sang ché, thuat ngit nhu thudc diét cd auxin, chét
rc ché AHAS, chit &rc ché axetyl-Coenzym A carboxylaza (ACCaza), chét rc ché

PPO, chét trc ché EPSPS, imidazolinon, sulfonylure va cac thudt ngit trong tu, chi cac
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hoat chét (A.1) cia thudc diét c6 chép nhén dugc vé mit nong hoc da biét trong linh
vuc k§ thudt ndy. Tuong tu, cdc thudt nglt nhu thubc diét ndm, thudc diét giun tron,
thudc trir dich hai va céc thubc tuwong tu, dung dé chi cac hoat chét chép nhén duoc vé

mit ndng hoc khac di biét trong linh vuc k§ thuét nay.

Khi dugc sir dung dé vién din dén enzym hoidc polypeptit dot bién cu thé, cac
thut ngt nhu “cé kha ning dung chiu véi thude diét c6 (HT)” va “su dung chiu vé6i
thudc diét c6” chi kha ning cia enzym hoic polypeptit nay dé thuc hién hoat tinh sinh
ly hoc cta no6 trong su c6 mét ciia lugng A.lL cua thubc diét c6 ma thuong s& 1am bét
hoat hoic rc ché hoat tinh cua kiéu dai (khong ddt bién) clia enzym hoic polypeptit
nay. Vi du, khi dugc st dung cu thé lién quan dén enzym AHAS hoic polypeptit
AHASL, thuét ngir nay cu thé chi kha ning dung chiu chét rc ché AHAS. Lép chét trc
ché AHAS bao gbm  sulfonylure, imidazolinon, triazolopyrimidin,
sulfonylaminocacbonyltriazolinon va pyrimidinyloxy[thio]benzoat.

Nhu dugc sir dung trong ban mo ta nay, “doi sau” chi cay thé hé bét ky.

Nhu duge st dung trong ban md ta nay, “thé hé con” chi cdy thé hé diu tién.

Cay

Sang ché dé xuét cdy mot 14 mam c6 kha ning chiu duge thubc diét co thude ho
co Poaceae. Ho Poaceae nay co thé dugc chia thanh hai nhanh chinh, nhanh chira cic
ho phu Bambusoideae, Ehrhartoideae va Pooideae (nhanh BEP) va nhanh chtra céc ho
phu Panicoideae, Arundinoideae, Chloridoideae, Centothecoideae, Micrairoideae,
Aristidoideae va Danthonioideae (nhanh PACCMAD). Ho phu Bambusoideae bao
g0m tdc Oryzeae. Séng ché d& cap dén ciy cua nhanh BEP, cu thé cdy cua cic ho phu
Bambusoideae va Ehrhartoideae. C4y theo séang ché thudng c6 kha ning chiu it nhét
mdt loai thubc diét c6 ma e ché hoat tinh axetyl-Coenzym A carboxylaza do sy biéu
hién enzym axetyl-Coenzym A carboxylaza theo sang ché nhu duge mo ta dudi day.
Nhénh BET bao gdm céc ho phu Bambusoideae, Ehrhartoideae, va nhém Triticodae v
khong c6 nhom ho phu Pooideae khac. Cay trdng BET 12 cdy dugc trong dé 1am thuc
phim hoic thirc 4n cho gia suc, cdy ndy 1a thanh vién cta nhanh phu BET, vi dy, lua
mach, ngo, v.v..

Sang ché con dé xuét cy mot 14 mam c6 kha ning chiu dugc thude diét cé quan
trong v& m3t thwong mai, bao gbm Sugarcane (Saccharum spp.), cling nhu Turfgrass,
vi du Poa pratensis (Bluegrass), Agrostis spp. (Bentgrass), Lolium spp. (Ryegrasses),
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Festuca spp. (Fescues), Zoysia spp. (Zoysia grass), Cynodon spp. (Bermudagrass),
Stenotaphrum secundatum (St. Augustine grass), Paspalum spp. (Bahiagrass),
Eremochloa ophiuroides (Centipedegrass), Axonopus spp. (Carpetgrass), Bouteloua

dactyloides (Buffalograss) va Bouteloua var. spp. (Grama grass).

Theo mét phuong 4n, sang ché @ xult cdy c6 kha ning chiu dugc thudc diét co
thudc ho phu Bambusoideae. C4y nay thudng c6 kha ning chiu mot hodc nhidu loai
thudc diét cé ma trc ché hoat tinh axetyl-Coenzym A carboxylaza. Vi du vé cdy c6 kha
ning chiu dugc thube diét co thudc ho phu Bambusoideae bao gdbm, nhung khéng gi6i

han &, cac cdy thudc giong Arundinaria, Bambusa, Chusquea, Guadua va Shibataea.

Theo mot phuong 4n, sang ché dé xuét cdy c6 kha ning chiu duge thube diét ¢o
thudéc ho phu Ehrhartoideae. Céy nay thudng c6 kha ning chiu mot hodc nhiéu loai
thudc diét c6 ma trc ché hoat tinh axetyl-Coenzym A carboxylaza. Vi du vé cdy c6 kha
ning chiu dugc thudc diét co thudc ho phu Ehrhartoideae bao gém, nhung khéng gidi

han ¢, cac cdy thudc giong Erharta, Leersia, Microlaena, Oryza va Zizania.

Theo mdt phuong 4n, sang ché dé xuét cdy c6 kha ning chiu dugc thudc diét co
thudc ho phu Pooideae. Cay nay thuong cé kha niang chiu mdt hodc nhiéu loai thube
diét c6 ma uc ché hoat tinh axetyl-Coenzym A carboxylaza. Vi du vé cdy c6 kha ning
chiu dugc thudc diét cé thudc ho phu Ehrhartoideae bao gdm, nhung khéng gidi han &,

cac cay thudc giong Triticeae, Aveneae va Poeae.

Theo mot phuong én, cdy c6 kha nang chiu dugc thudc diét co theo sang ché 1a
cdy lGa. Hai loai laa dugc trdng phd bién nhét 12 Oryza sativa va Oryza glaberrima.
Nhiéu loai phu ctia Oryza sativa cling c6 vai trd quan trong vé mit thuong mai bao
gdm Oryza sativa subsp. indica, Oryza sativa subsp. japonica, Oryza sativa subsp.
Jjavanica, Oryza sativa subsp. glutinosa (lua nép), nhém Oryza sativa Aromatica (vi du
basmati) va Oryza sativa (nhém lia ndi). Sang ché bao gbm cdy c6 kha ning chiu

duogc thudc diét cd trong tat ca cic loai va loai phy néu trén.

Theo mot phuong én, cdy c6 kha ndng chiu dugc thubc diét co theo sang ché 1a
cdy lta mi. Hai lodi laa mi dugc trdng phd bién nhét 14 Triticum Triticum aestivum va
Triticum turgidum. Nhiéu loai khac cling ¢6 vai trd quan trong vé mit thvong mai bao
gbm, nhung khong gi¢i han &, Triticum timopheevii, Triticum monococcum, Triticum

zhukovskyi va Triticum urartu va the lai cia ching. Sdng ch€ bao gom ciy c6 kha néng
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chiu duogc thubc diét co thudc tAt ca cac loai va loai phu néu trén. Vi du vé loai phu T.
aestivum dugc bao gém trong sang ché 13 aestivum (lia mi phd bién), compactum (lua
mi béng mdp), macha (lIGa mi macha), vavilovi (lta mi vavilovi), spelta va
sphaecrococcum (lta mi shot). Vi du vé loai phu T. turgidum dugc bao gdm theo séng
ché 1a turgidum, carthlicum, dicoccon, durum, paleocolchicuna, polonicum, turanicum
va dicoccoides. Vi du vé loai phu T. monococcum dugc bao gdbm theo sang ché 1a
monococcum (cdy lta mi dai) va aegilopoides. Theo mdt phuong 4n cuia sang ché, ciy
la mi 14 thanh vién coa loai Triticum aestivum, va cu thé hon 13, gidng cdy trbng CDC
Teal.

r
A by

Theo mdt phuong an, cdy c6 kha nang chiu dugc thudc diét co theo sang ché 1a
cdy laa mach. Hai loai laa mach dugc trong phd bién nhat 14 Hordeum vulgare va
Hordeum_arizonicum. Nhiéu loai khéc ciing c¢6 vai trd quan trong vé mit thwong mai
bao gém, nhung khéng gi6i han &, Hordeum_bogdanii, Hordeum_brachyantherum,
Hordeum__brevisubulatum, Hordeum bulbosum, Hordeum comosum, Hordeum
depressum, Hordeum intercedens, Hordeum_jubatum, Hordeum marinum, Hordeum
marinum, Hordeum parodii, Hordeum pusillum, Hordeum_secalinum va Hordeum
spontaneum. Sang ché bao gdm ciy c6 kha ning chiu dugc thudc diét co trong tt ca

cac loai va loai phy néu trén.

Théo mdt phuong 4n, cdy c6 kha ning chiu dugc thubc diét cé theo sang ché 1a
cdy ltia mach den. Cac loai quan trong vé mit thwong mai bao gdm, nhung khong gi6i
han 6, Secale sylvestre, Secale strictum, Secale cereale, Secale vavilovii, Secale
afvicanum, Secale ciliatoglume, Secale ancestrale va Secale montanum. Séng ché bao

gdm ciy c6 kha ning chiu dugc thude diét cd trong tat ca céc loai va loai phy néu trén.

Theo mdt phuong an, cdy c6 kha nang chiu dugc thudc diét c6 theo sang ché 1a
cay o ram. Nhiéu loai ¢6 rdm quan trong vé mat thuong mai bao gém Zoysia
Jjaponica, Agrostris palustris, Poa pratensis, Poa annua, Digitaria sanguinalis,
Cyperus rotundus, Kyllinga brevifolia, Cyperus amuricus, Erigeron canadensis,
Hydrocotyle sibthorpioides, Kummerowia striata, Euphorbia humifusa va Viola
arven&is. Sang ché bao gém cly c6 kha ning chiu dugc thube diét co thudc tAt ca cac

loai va loai phu néu trén.
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Ngoai viéc c¢6 kha ning chiu dugc thudc diét ¢ ma trc ché hoat tinh axetyl-
Coenzym A carboxylaza, cdy theo sang ché ciing c6 thé c6 kha ning chiu dugc thudc
diét co ma tac dong dén cac quy trinh sinh 1y khic. Vi dy, cy theo séng ché c6 thé co
kha ning dung chiu chit tc ché axetyl-Coenzym A carboxylaza va cling c6 kha ning
chiu cac thudc diét co khac, vi dy, chét tc ché enzym. Vi du vé chét trc ché enzym
khac ma cay theo sang ché c6 thé dung chiju bao gbm, nhung khong gi6i han &, chét tc
ché 5-enolpyruvylshikimat-3-phosphat syntaza (EPSPS) nhu glyphosat, chét @c ché
axetohydroxyaxit syntaza (AHAS) nhu imidazolinon, sulfonylure va thudc diét co
sulfonamit, va chét &c ché glutamin syntaza nhu glufosinat. Ngoai chét trc ché enzym,
cy theo sang ché ciing c6 thé dung chiu dugc thudc diét ¢ c6 cac kiéu tac dung khac,
vi du, thudc diét cd auxin nhu 2,4-D ho#c dicamba, chit &c ché sic tb di€p
luc/carotenoit nhu chit trc ché hydroxyphenylpyruvat dioxygenaza (HPPD) ho#c chét
trc ché phytoen desaturaza (PDS), chét rc ché protoporphyrinogen-IX oxidaza, chét
pha hiy mang té bao, chét trc ché quang hop nhur bromxynil hoic ioxynil, chét trc ché
sy phan chia t& bao, chét tc ché r&, chit trc ché chdi, va hdn hgp cua chung. Do vay,
cdy theo sang ché c6 kha ning chiu chét ic ché axetyl-Coenzym A carboxylaza c6 thé

duoc 1am cho khéng vé6i nhidu 16p thube diét cd.

Vi du, cdy theo sang ché c6 kha nang chiu chét Grc ché axetyl-Coenzym A
carboxylaza, nhu “dim” (vi dy, xycloxydim, setoxydim, cletodim hogc tepraloxydim),
“fop” (vi duy, clodinafop, diclofop, fluazifop, haloxyfop hodc quizalofop), va “den”
(nhu pinoxaden), theo mdt sd phuong 4n, c6 thé dung chiu véi thude diét ¢ auxin, c6
kha nﬁhg chiu chit wc ché EPSPS, nhu glyphosat; véi chit &c ché PPO, nhu
pyrimidindion, nhu saflufenaxil, triazolinon, nhu sulfentrazon, carfentrazon,
flumioxazin, diphenylete, nhu axiflofen, fomesafen, lactofen, oxyfluorfen, N-
phenylphtalamit, nhu flumiclorac, CGA-248757, va/hodc véi chit wc ché GS, nhu
glufosinat. Ngoai céc 16p chit e ché nay, cdy theo séng ché ¢ kha ning chiu chit trc
ché axetyl-Coenzym A carboxylaza ciing c6 thé c¢6 kha ning chiu dugc thudc diét co
c6 kiéu tac dung khac, vi duy, chét vc ché sic td diép luc/carotenoit, chét phé v& mang
té bao, chit e ché quang hop, chét trc ché sy phén chia té bao, chit wrc ché ré, chét
ché chdi, va hdn hop cia ching. Cac tinh trang dung chiu nay c6 thé duoc biéu hién,
vi du, duéi dang céc protein EPSPS dot bién hoic cac protein glutamin synthetaza dot

bién; hodc dudi dang aryloxyalkanoat dioxygenaza (AAD hodc DHT) dot bién nguyén
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thé, lai cing dong hoic chuyén gen, haloarylnitrilaza (BXN), axit 2,2-diclopropionic
dehalogenaza (DEH), glyphosat-N-axetyltransferaza (GAT), glyphosat decarboxylaza
(GDC), glyphosat oxidoreductaza (GOX), glutathion-S-transferaza (GST),
phosphinothrixin axetyltransferaza (PAT hodc bar) hodc cac protein cytocrom P450
(CYP450) c6 hoat tinh phén hiy thudc diét c6. Cdy c6 kha ning chiu chét Gc ché
axetyl-Coenzym A carboxylaza theo sdng ché ciing c6 thé duogc xép chdng véi céc tinh
trang khéc bao gbm, nhung khong gi6i han &, céac tinh trang diét loai gy hai nhu Bt
Cry va céc protein khac c6 hoat tinh di¢t loai gy hai nhdm vao con tring canh cing,
con tring canh vay, giun tron hodc cac loai gy hai khic; cac tinh trang dinh dudng
hodc dudng dugc nhu céc tinh trang profin dau hodc ham lugng dau duogc cai bién, cac
tinh trang ndng d6 axit amin cao hodc protein cao, va cac loai tinh trang khéc da biét

trong linh vuc k¥ thuat nay.

Ngoai ra, cling dugc bao gbm 13 cdy ma ngoai kha ning dung chiu dugc thubc
diét c6 wc ché hoat tinh axetyl-Coenzym A carboxylaza, thi bing céach st dung k¥
thuat ADN tai td hop, c6 kha ning tbng hop mot hodc nhiéu protein diét con tring,
nhit 1d céc protein da biét tir gidng vi khudn Bacillus, dic biét 1a tix Bacillus
thuringiensis, nhu 8-endotoxin, vi du CryIA(b), CryIA(c), CrylF, CrylF(a2),
CrylIA(b), CrylIlIA, CryllIB(bl) hodc Cry9c; céc protein sinh dudng di€t con trung
(VIP), vi du VIP1, VIP2, VIP3 hodc VIP3A; cé4c protein diét con trung cia vi khuén
dinh cu & giun tron, vi du, Photorhabdus spp. hodc Xenorhabdus spp.; cac doc t§ duoc
san xuét bdi cac dong vat, nhu doc t§ ctia bo cap, doc td ciia dong vat thudc 16p nhén,
doc td ong v& hodc cac doc td than kinh dic hiéu con trung khac; cac doc t§ dugc san
xuét béi ndm, nhu doc t6 Streptomycetes, lectin cia cdy, nhu lectin clia cdy ddu Ha
Lan ho#c lua mach; agglutinin; chét wc ché proteinaza, nhu chit e ché trypsin, chét
trc ché serin proteaza, chét wrc ché patatin, xystatin hodc papain; cac protein bét hoat
ribosom (RIP), nhu rixin, ngd-RIP, abrin, luffin, saporin hodc bryodin; enzym chuyén
héa steroit, nhu 3-hydroxy-steroit oxidaza, ecdysteroit-IDP-glycosyl-transferaza,
cholesterol oxidaza, chét trc ché ecdyson hoic HMG-CoA-reductaza; chét phong bé
kénh ion, nhu chét phong bé kénh natri hodic canxi; esteraza hormon kich sdu non; thy
thé hormon loi tiéu (thu thé helicokinin); stilben syntaza, bibenzyl syntaza, chitinaza
hodc glucanaza. Theo sang ché, cac protein diét con trung hodc doc t6 nay cén dugc

hiéu 15 rang 13 cling 13 cé4c tién ddc t0, cac protein lai, cac protein dugc cét cut hodc
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cac protein dugc cai bién theo cach khac. Céc protein lai dwgc dic trung béi sw két
hop méi ciia cac mién protein, (xem, vi du, WO 02/015701). Vi du khac vé céc doc td
nay hodc ciy duoc cai bién vé mit di truyén c6 kha ning tdng hop cac doc t6 nay dugc
bdc 19, vi duy, trong EP-A 374 753, WO 93/007278, WO 95/34656, EP-A 427 529, EP-
A 451 878, WO 03/18810 va WO 03/52073. Phuong phép tao ra cdy dugc cai bién vé
mat di truyén nay thuong da dugc biét ddi véi ngudi c6 hidu biét trung binh vé linh
vuc k¥ thuit va duge mo ta, vi du trong céc tai liéu cong bd d3 dugc dé cap & trén. Cac
protein diét con trung chira trong cdy dugc cdi bién v& mit di truyén ndy s& truyén cho
cy tao ra cac protein ndy kha ning dung chiu v6i cic loai giy hai tir tht ca cac nhom
phén loai cda athropod, nhit 12 bo céanh cing (Coeloptera), con tring hai cénh

(Diptera), va buém (Lepidoptera) va giun tron (Nematoda).

Ngoai ra, theo mdt phuong an, cling dugc bao gdm 14 cay ma, vi dy, bang cach
sir dung k¥ thuat ADN tai t6 hop va/hogic bang cach nhan gidng va/hoic theo cach
khac dugce chon cho céc tinh trang nay, c6 kha néng tbng hop mot hodc nhiéu protein
dé 1am tang tinh khang hodc sy dung chiju clia cdy nay voi mam bénh vi khuén, virut
ho#ic ndm. Phuong phép tao ra cdy duoc cai bién vé mit di truyén nady thudng da dugc
biét dbi voi ngudi ¢ hidu biét trung binh vé linh vyc k¥ thudt ndy. Cdy dugc tao ra
nhu duge md ta & ddy ciing c6 thé duge xép chdng véi céc tinh trang khac bao gdm,
nhung khong giéi han &, tinh khang bénh, profin chét khodng dugc ting cudng, profin
vitamin dugc ting cudng, profin ddu duge ting cudng (vi dy, ham lugng axit oleic
cao), profin axit amin (vi dy, ngd c6 ham luong lysin cao), va cic loai tinh trang khéac

d3 biét trong linh vuc k§ thuat nay.

Ngoai ra, theo mdt phuong an, ciing dugc bao gém l1a cay ma, vi duy, béng cach
stt dung k¥ thust ADN tai td hop vi/hojc bing cich nhan gidng va/hoiic bang cich
chon loc, c¢6 kha nang tdng hop mdt hodc nhidu protein dé 1am ting ning suit (vi dy,
su san xuAt sinh khéi, san lugng hat, ham lugng tinh bot, ham lugng dau hoiic ham
lugng protein), sy dung chiu véi khd han, 4§ mén hodc cac yéu t6 khac cia moi trudng
han ché sy sinh truéng hodc sy dung chiu voi cac loai gdy hai va mam bénh nim, vi
khun hoic virut ciia c4c ciy ndy.

Ngoai ra, theo mdt phuong 4n, cling dugc bao gbm 12 cay ma chua, vi dy, bing
cach sir dung k§ thust ADN tai td hop va/hoiic bing cach nhan giéng va/hodc bang
cach chon loc, lugng chit ¢6 ham lugng duogc cai bién hodc cac chit méi c6 ham
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lugng duoc cai bién, cu thé dé cai thién dinh dudng ctia ngudi hodc dong vat. Ngoai
ra, lcling dugc bao gém 13 ciy ma chira, bang cach sir dung k¥ thuat ADN t4i t6 hop,
lugng chét c6 ham lugng duoc cai bién hodc cac chit m&i c6 ham lwgng dugc cai bién,

cu thé dé cai thién sy san xuat nguyén li¢u tho.

Ngoai ra, theo mot s6 phuong 4n, sang ché ciing bao gdm cdy ma, vi du, bing
cach st dung k§ thust ADN tai tb hop va/hodc bang cach nhan gibng va/hodic theo
cach khac, dugc chon dbi véi cac tinh trang nay, duogc bién dbi dé chura lugng vitamin

va/hoic khoang chét tang, va/hodc profin cia cac hop chit dudng dugc dugc cai thién.

Theo mdt phuong én, cdy theo sang ché c6 kha ning chiu chét (e ché axetyl-
Coenzym A carboxylaza, so v6i cdy kiéu dai, chita lwong ting hodc profin dwgc cai
thi€n, cda hop chit dugc chon tir nhém bao gdm: glucosinolat (vi du, glucoraphanin
(4-metylsulfinylbutyl-glucosinolat), sulforaphan, 3-indolylmetyl-glucosinolat
(glucobrassicin), 1-metoxy-3-indolylmetyl-glucosinolat (neoglucobrassicin)); phenolic
(vi dy, flavonoit (vi du, quercetin, kaempferol), din xuét hydroxyxinamoyl (vi du,
1,2,2¢-trisinapoylgentiobioza, 1,2-diferuloylgentiobioza, 1,2¢-disinapoyl-2-
feruloylgentiobioza, 3-O-caffeoyl-quinic (axit neoclogenic)); va céc vitamin va
khoang chét (vi du, vitamin C, vitamin E, caroten, axit folic, niaxin, riboflavin,

thiamin, canxi, sit, magie, kali, selen va k&m).

Theo phuong an khéc, cdy theo sang ché c¢6 kha ning chiu chét trc ché axetyl-
Coenzym A carboxylaza, so véi cay kiéu dai, chra luong ting hoic profin duoc cai
thién, ctia hop chét dugc chon tir nhém bao gdm: progoitrin; isothioxyanat; indol (san
phdm cua sy thity phan glucosinolat); glutathion; carotenoit nhu beta-caroten, lycopen,
va xanthophyll carotenoit nhu lutein va zeaxanthin; phenolic bao gbm flavonoit nhu
flavonol (vi du, quercetin, rutin), flavan/tanin (nhu proxyanidin bao gbm coumarin,
proanthoxyanidin, catechin, va anthoxyanin); flavon; phytoestrogen nhu coumestan,
lignan, resveratrol, isoflavon, vi du, genistein, daidzein, va glycitein; lacton cia axit
resorxyclic; hop chit Iuu huynh hitu co; phytosterol; terpenoit nhu carnosol, axit
rosmarinic, glycyrrhizin va saponin; di¢p luc; chlorphyllin, dudng, anthoxyanin va

vanilla.

Theo cac phuong &n khéc, cdy theo sing ché c6 kha ning chiu chét &c ché

axetyl-Coenzym A carboxylaza, so v6i cay kiéu dai, chira lugng ting hodc profin dugc
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cdi thién, cua hop chét dugc chon tir nhém bao gdm: vincristin, vinblastin, taxan (vi
du, taxol (paclitaxel), baccatin III, 10-desaxetylbaccatin III, 10-desaxetyl taxol, xylosyl
taxol, 7-epitaxol, 7-epibaccatin III, 10-desaxetylxephalomannin, 7-epixephalomannin,
taxotere, xephalomannin, xylosyl xephalomannin, taxagifin, 8-benxoyloxy taxagifin,
9-axetyloxy taxusin, 9-hydroxy taxusin, taiwanxam, taxan Ia, taxan Ib, taxan Ic, taxan
Id, GMP paclitaxel, 9-dihydro 13-axetylbaccatin III, 10-desaxetyl-7-epitaxol,
tetrahydrocannabinol (THC), cannabidiol (CBD), genistein, diadzein, codein, morphin,

quinin, shikonin, ajmalacin, serpentin va céc chat twong tu.

Sang ché con bao gom thé hé con cla cdy theo sang ché cling nhu céc hat giong
¢ ngudn goc tlr cdy c6 kha nang chiu dugc thudc diét cé theo sang che va céac té bao

¢6 ngudn goc tir cdy c6 kha nang chiu dugc thudce diét co theo séng che.

Theo cac phuong é4n khac nhau, céy theo séng ché c6 thé dugc sir dung dé tao ra
san phdm cua cdy. Do véy, phuong phép tao ra hat gidng doi sau bao gdm budc gieo
hat gidng c6 kha ning tao ra cdy theo sing ché, cho sinh trudng cdy thu duge, va thu
hoach hat giéng doi sau tir cdy nay. Theo mét s phuong 4n, phuong phép nay c6 thé
cén bao gbm ap dung ché phim thubc diét co6 rc ché ACCaza cho cdy thu dugc.
Tuong tu, phuong phap tao ra san phdm din xuéit tir cdy theo sang ché c6 thé bao gém
viéc xr 1y phan ciy cla ching dé thu duoc san phdm din xuit. Theo mot s6 phuong
an, phuong phap nay c6 thé dugc st dung dé thu dwoc san phdm din xuit ma 1a san
phém bét ky trong sb, vi du, c6 kho, thirc #n cho stc vat, bdt xay thd cla hat, déu hoiic
hat gidng dugc phu chit xir 1y hat gidng. Cac hat gidng, hat giéng duge xir 1y, va cac
san phim khac cia cdy thu dugc bing phuong phap ndy 1a cic san phim hitu ich ma
c6 thé dugc thuong mai hoa.

Theo phuong én khéac, sang ché @ xuét viéc san xuét san phdm thyc pham, san
phdm tiéu ding, san phdm cong nghiép, va san phim tha y tir céc cly bét ky dwgc md
tA trong ban md ta ndy. -

Enzym axetyl-Coenzym A carboxylaza

Sang ché d& xuét cay biéu hién enzym axetyl-Coenzym A carboxylaza v6i trinh
tu axit amin khéac véi trinh ty axit amin cta enzym axetyl-Coenzym A carboxylaza
dugc tim thdy & cdy kiéu dai twong Gng. D& d& hiéu, hé danh s axit amin dugc sir

dung theo sang ché s& 1a h¢ danh sb dugc str dung cho axetyl-Coenzym A carboxylaza
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tir Alopecurus myosuroides [Huds.] (con dugc goi 1a black grass). Trinh ty mARN ma
hoéa axetyl-Coenzym A carboxylaza ciia 4. myosuroides 13 ¢6 sin vé6i s6 ndp luu ngan
hang gen AJ310767 va trinh tu protein 1 c¢6 sin véi s6 ndp lru ngin hang gen
CAC84161, ca hai trinh ty nay déu dwoc dua vao ban mé ta ndy bang cach vién dan.
Sé axit amin dugc d& cap s€ dugc di kém theo sau béi (Am) dé biéu thj axit amin trong
trinh tu cta Alopecurus myosuroides ma axit amin ndy tuong Ung voi. Fig. 18 mo ta
trinh ty axit amin axetyl-Coenzym A carboxylaza cia Alopecurus myosuroides (S6
ndp luu ngin hang gen CAC84161). Axit amin ma ¢6 thé duoc bién dbi trong cac
enzym axetyl-Coenzym A carboxylaza theo sang ché dugc biéu thi bing hai dudng
gach ddm bén dudi, va Fig. 19 md ta trinh ty axit amin cua axetyl-Coenzym A
carboxylaza ctia Oryza sativa kiu dai dugc sip hang vé6i axetyl-Coenzym A

carboxylaza ctia Alopecurus myosuroides véi mot so goc quyét dinh duoc biéu thi.

Theo mdt phuwong an, axetyl-Coenzym A carboxylaza theo sédng ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai tuong Gng tai vi tri axit amin 1781(4m).
Axetyl-Coenzym A carboxylaza ciia 4. myosuroides kiéu dai c6 isoleuxin tai vi tri
1781(4m) (11781). Céc thé dot bién ACCaza 1781(4m) theo sang ché s& c6 axit amin
khac véi isoleuxin tai vi tri nay. Vi du thich hop v& axit amin c6 thé dugc tim thiy tai
vi tri ndy trong enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong giéi han &, leuxin (I1781L), valin (I1781V), threonin (I1781T) va alanin
(I1781A). Theo mdt phuong én, enzym axetyl-Coenzym A carboxylaza theo séng ché

s& ¢ leuxin tai vi tri 1781 (Am).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Umg tai vi tri axit amin 1785(4m).
Axetyl-Coenzym A carboxylaza cia A. myosuroides kiéu dai c6 alanin tai vi tri
1785(4m) (A1785). Céc thé dot bién ACCaza 1785(4m) theo sang ché s& c6 axit amin
khac v6i alanin tai vi tri ndy. Vi du thich hop v& axit amin c6 thé duoc tim thiy tai vi
tri nay trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong gi6i han &, glyxin (A1785G). Theo mot phuong 4n, enzym axetyl-Coenzym A

carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m).

Theo mdt phuong éan, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 1786(4m).
Axetyl-Coenzym A carboxylaza clia 4. myosuroides kiéu dai c6 alanin tai vi tri
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1786(4m) (A1786). Cac thé dot bién ACCaza 1786(4m) theo sang ché s& c6 axit amin
khéc véi alanin tai vi tri nay. Vi du thich hop v& axit amin c6 thé dugc tim théy tai vi
tri nay trong cic enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbdm, nhung
khong giéi han ¢, prolin (A1786P). Theo mot phuong &n, enzym axetyl-Coenzym A

carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 1811(4m).
Axetyl-Coenzym A carboxylaza cua A. myosuroides kiéu dai c6 isoleuxin tai vi tri
1811(4m) (11811). Céc thé dot bién ACCaza 1811(4m) theo sang ché s& c6 axit amin
khéc v6i isoleuxin tai vi tri ndy. Vi dy thich hop vé axit amin c6 thé dugc tim thdy tai
vi tri nay trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbm,
nhung khoéng gidi han &, asparagin (I1811N). Theo m{t phuong 4n, enzym axetyl-

Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811 (4m).

Theo mét phuong an, axetyl-Coenzym A carboxylaza theo sang ché khéc voi
axetyl-Coenzym A carboxylaza kiéu dai twong ung tai vi tri axit amin 1824(4m).
Axetyl-Coenzym A carboxylaza cia A. myosuroides kiéu dai c6 glutamin tai vi tri
1824(4m) (Q1824). Céc thé dot bién ACCaza 1824(4m) theo séng ché s& co axit amin
khéac v6i glutamin tai vi tri ndy. Vi du thich hop vé axit amin c6 thé duge tim théy tai
vi tri ndy trong cac enzym axetyl-Coenzym A carboxylaza theo sing ché bao gdm,
nhung khong gidi han &, prolin (Q1824P). Theo mdt phuong 4&n, enzym axetyl-

Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi tri 1824 (4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tmg tai vi tri axit amin 1864(4m).
Axetyl-Coenzym A carboxylaza cla A. myosuroides kidu dai c6 valin tai vi tri
1864(4m) (V1864). Cac thé dot bién ACCaza 1864(4m) theo sang ché s& c6 axit amin
khéc véi valin tai vi tri ndy. Vi du thich hop v& axit amin c6 thé dugc tim théy tai vi tri
nay trong cac enzym axetyl-Coenzym A carboxylaza theo sing ché bao gdm, nhung
khong gidéi han &, phenylalanin (V1864F). Theo mdt phuong 4n, enzym axetyl-

Coenzym A carboxylaza theo sang ché s& c6 phenylalanin tai vi tri 1864(4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sing ché khéc véi

axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 1999(4m).
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Axetyl-Coenzym A carboxylaza ctia A. myosuroides kiéu dai c6 tryptophan tai vi tri
1999(4m) (W1999). Cac thé dot bién ACCaza 1999(4m) theo sang ché s& c6 axit amin
khac v6i tryptophan tai vi tri ndy. Vi du thich hop vé axit amin c6 thé dugc tim thiy tai
vi tri nay trong cdc enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm,
nhung khong giéi han &, xystein (W1999C) va glyxin (W1999G). Theo mot phuong
an, enzym axetyl-Coenzym A carboxylaza theo séng ché s& c6 glyxin tai vi tri
1999(4my).

Theo mdt phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 2027(4m).
Axetyl-Coenzym A carboxylaza ciia 4. myosuroides kiéu dai c6 tryptophan tai vi tri
2027(Am)(W2027). Céc thé dot bién ACCaza 2027(4m) theo séng ché s& c6 axit amin
khac v6i tryptophan tai vi tri nay. Vi du thich hgp vé axit amin c6 thé dugc tim thiy tai
vi tri ndy trong céc enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbm,
nhung khong gidi han &, xystein (W2027C) va arginin (W2027R). Theo mdt phuong
an, enzym axetyl-Coenzym A carboxylaza theo sing ché s& c6 xystein tai vi tri
2027 (Am).

Theo modt phuong én, axetyl-Coenzym A carboxylaza theo sing ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2039(4m).
Axetyl-Coenzym A carboxylaza cuia 4. myosuroides kiéu dai c6 axit glutamic tai vi tri
2039(4m) (E2039). Céc thé dot bién ACCaza 2039(4m) theo séng ché s& c6 axit amin
khac voéi axit glutamic tai vi tri nay. Vi du thich hop v& axit amin c6 thé duogc tim thy
tai vi tri ndy trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbm,
nhung khong giéi han ¢, glyxin (E2039G). Theo mot phuong an, enzym axetyl-

Coenzym A carboxylaza theo sang ché s& c6 glyxin tai vi tri 2039(4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2041(4m).
Axetyl-Coenzym A carboxylaza cuia A. myosuroides kiéu dai c6 isoleuxin tai vi tri
2041(4m) (12041). Céac thd dot bién ACCaza 2041(4m) theo sing ché s& c6 axit amin
khéc véi isoleuxin tai vi tri nay. Vi duy thich hgp v& axit amin c6 thé dugc tim théy tai
vi tri ndy trong cic enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbm,

nhung khong gi6i han &, asparagin (I2041N) hodc valin (12041V). Theo mét phuong
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4n, enzym axetyl-Coenzym A carboxylaza theo séng ché s& c6 asparagin tai vi tri
2041(Am).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Umg tai vi tri axit amin 2049(4m).
Axetyl-Coenzym A carboxylaza clia A. myosuroides kiéu dai c6 valin tai vi tri
2049(4m) (V2049). Cac thé dot bién ACCaza 2049(4m) theo sang ché s& co6 axit amin
khac véi valin tai vi tri ndy. Vi du thich hop vé axit amin c6 thé dugc tim théy tai vi tri
ndy trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong gidi han &, phenylalanin (V2049F), isoleuxin (V2049I) va leuxin (V2049L).
Theo mot phwong 4n, enzym axetyl-Coenzym A carboxylaza theo sang ché s& c6

phenylalanin tai vi tri 2049 (4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kidu dai twong tmg tai vi tri axit amin 2059(4m).
Axetyl-Coenzym A carboxylaza ciia 4. myosuroides kiéu dai c6 alanin tai vi tri
2059(4m) (A2059). Céc thé dot bién ACCaza 2059(4m) theo sang ché s& c6 axit amin
khac véi alanin tai vi tri ndy. Vi du thich hgp vé axit amin c6 thé dugc tim the“'ly tai vi
tri ndy trong céc enzym axetyl-Coenzym A carboxylaza theo séang ché bao gdm, nhung
khéng gidi han &, valin (A2059V). Theo mot phuong an, enzym axetyl-Coenzym A

carboxylaza theo sang ché s& c6 valin tai vi tri 2059 (4m).

Theo mot phuong 4an, axetyl-Coenzym A carboxylaza theo sang ché khéc véi
axetyl-Coenzym A carboxylaza kiéu dai twong Gng tai vi tri axit amin 2074(4m).
Axetyl-Coenzym A carboxylaza ciia A. myosuroides kiéu dai c6 tryptophan tai vi tri
2074(4Am) (W2074). Céc thé dot bién ACCaza 2074(4m) theo séng ché s& c6 axit amin
khac véi tryptophan tai vi tri nay. Vi du thich hop v& axit amin c6 thé dugc tim thy tai
vi tri ndy trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gbm,
nhung khong gidi han &, leuxin (W2074L). Theo mot phuong 4n, enzym axetyl-
Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m,).

Theo mot phuong éan, axetyl-Coenzym A carboxylaza theo sing ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2075(4m).
Axetyl-Coenzym A carboxylaza cua A. myosuroides kiéu dai c6 valin tai vi tri
2075(4m) (V2075). Céc thé dot bién ACCaza 2075(4m) theo sang ché s& c6 axit amin
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khéc véi valin tai vi tri nay. Vi du thich hop vé axit amin c6 thé dugc tim théy tai vi tri
ndy trong céc enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong gidi han &, metionin (V2075M), leuxin (V2075L) va isoleuxin (V2075I). Theo
mot phuong 4n, enzym axetyl-Coenzym A carboxylaza theo séng ché s& c6 leuxin tai
vi trf 2075(4m). Theo mot sb phwong 4n, enzym axetyl-Coenzym A carboxylaza theo
sang ché s& co valin tai vi tri 2075(4m) va valin bd sung ngay sau vi tri 2075(4m) va
trude valin tai vi tri 2076(4m), tic 13 ¢6 thé c6 ba valin lién tiép trong khi enzym kiéu

dai chi co hai.

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 2078(4m).
Axetyl-Coenzym A carboxylaza ciia A. myosuroides kidu dai c6 aspartat tai vi tri
2078(4m) (D2078). Céc thé dot bién ACCaza 2078(4m) theo sang ché s& c6 axit amin
khéc véi aspartat tai vi tri ndy. Vi du thich hop v& axit amin c6 thé dugc tim théy tai vi
tri ndy trong cac énzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong gidi han &, lysin (D2078K), glyxin (D2078G) hogc threonin (D2078T). Theo
mot phuong an, enzym axetyl-Coenzym A carboxylaza theo sang ché s& co glyxin tai
vi tri 2078(4m). | o

Theo mdt phuong én, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2079(4Am). -
Axetyl-Coenzym A carboxylaza cia 4. myosuroides kiéu dai c6 serin tai vi tri
2079(4m) (S2079). Céc thé dot bién ACCaza 2079(4m) theo séng ché s& c6 axit amin
khac vai serin tai vi tri nay. Vi du thich hop vé axit amin c6 thé dugc tim théy tai vi tri
nay trong cic enzym axetyl-Coenzym A carboxylaza theo sing ché bao gdm, nhung
khong giéi han &, phenylalanin (S2079F). Theo mot phuong én, enzym axetyl-

Coenzym A carboxylaza theo sang ché s& c6 phenylalanin tai vi tri 2079(4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khéac véi
axetyl-Coenzym A carboxylaza kiéu dai tuong Ung tai vi tri axit amin 2080(4m).
Axetyl-Coenzym A carboxylaza cua A. myosuroides kiéu dai c6 lysin tai vi tri
2080(4m) (K2080). Cac thé dot bién ACCaza 2080(4m) theo séng ché s& c6 axit amin
khéc véi lysin fai vi tri ndy. Vi du thich hgp vé axit amin c6 thé dugc tim théy tai vi tri
ndy trong cic enzym axetyl-Coenzym A carboxylaza theo séng ché bao gbm, nhung
khong gi6i han &, axit glutamic (K2080E). Theo m¢t phuong 4n, enzym axetyl-
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Coenzym A carboxylaza theo sang ché s& c6 axit glutamic tai vi tri 2080(4m). Theo
phuong an khéc, enzym axetyl-Coenzym A carboxylaza theo séng ché théng thuong s&
bi khuyét vi tri nay (A2080).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2081(4m).
Axetyl-Coenzym A carboxylaza cia 4. myosuroides kiéu dai c6 isoleuxin tai vi tri
2081(4m) (12081). Cac thé dot bién ACCaza 2081(4m) theo séng ché s& c6 axit amin
khéc v6i isoleuxin tai vi tri ndy. Theo m{t phuong &n, enzym axetyl-Coenzyrri A

carboxylaza theo sing ché théng thuong sé& bi khuyét vi tri nay (A2081).

Theo mot phuong éan, axetyl-Coenzym A carboxylaza theo sang ché khéc véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2088(4m).
Axetyl-Coenzym A carboxylaza cua 4. myosuroides kiéu dai c6 xystein tai vi tri
2088(4m) (C2088). Cac thé dot bién ACCaza 2088(4m) theo séng ché s& co axit amin
khéc vé6i xystein tai vi tri ndy. Vi du thich hop vé axit amin c¢6 thé dugc tim thdy tai vi
tri nay trong cac enzym axetyl-Coenzym A carboxylaza theo sang ché bao gdm, nhung
khong gidi han ¢, arginin (C2088R), tryptophan (C2088W), phenylalanin (C2088F),
glyxin (C2088G), histidin (C2088H), lysin (C2088K), serin (C2088S), threonin
(C2088T), leuxin (C2088L) hodc valin (C2088V). Theo mét phuong én, enzym

axetyl-Coenzym A carboxylaza theo sdng ché s& c6 arginin tai vi tri 2088 (4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sing ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2095(4m).
Axetyl-Coenzym A carboxylaza cia 4. myosuroides kidu dai c6 lysin tai vi tri
2095(4m) (K2095). Céac thé dot bién ACCaza 2095(4m) theo sang ché s& c6 axit amin
khéc véi lysin tai vi tri ndy. Vi dy thich hop v& axit amin c6 thé dugc tim théy tai vi tri
ndy trong cdc enzym axetyl-Coenzym A carboxylaza theo sang ché bao gém, nhung
khong giéi han &, axit glutamic (K2095E). Theo mot phuong é4n, enzym axetyl-
Coenzym A carboxylaza theo sang ché s& c6 axit glutamic tai vi tri 2095 (4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2096(4m).
Axetyl-Coenzym A carboxylaza cia A. myosuroides kiéu dai c6 glyxin tai vi tri
2096(4m) (G2096). The 2096(4m) Cac thé dot bién ACCaza theo séng ché s& c6 axit
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amin khéc véi glyxin tai vi tri ndy. Vi du thich hgp vé axit amin c¢6 thé dugc tim thiy
tai vi tri ndy trong cac enzym axetyl-Coenzym A carboxylaza theo séng ché bao gbdm,
nhung khong gidi han &, alanin (G2096A) hodc serin (G20968S). Theo mt phuwong an,

enzym axetyl-Coenzym A carboxylaza theo sing ché s& c6 alanin tai vi tri 2096 (4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khéc véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2098(4m).
Axetyl-Coenzym A carboxylaza cia A. myosuroides kidu dai c6 valin tai vi tri
2098(4m) (V2098). Cac thé dot bién ACCaza 2098(4m) theo sang ché s& c6 axit amin
khéc véi valin tai vi tri ndy. Vi dy thich hop v& axit amin c6 thé dugc tim thdy tai vi tri
nay trong cic enzym axetyl-Coenzym A carboxylaza theo séng ché bao gdm, nhung
khong giéi han &, alanin (V2098A), glyxin (V2098G), prolin (V2098P), histidin
(V2098H), serin (V2098S) hodc xystein (V2098C). Theo mot phuong an, enzym

axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin tai vi tri 2098 (4m).

Theo mdt phuong 4n, sang ché bao gbm axetyl-Coenzym A carboxylaza cia cdy
c6 kha ning chiu dugc thudc diét co theo séng ché ma khac véi axetyl-Coenzym A
carboxylaza cua cay kiéu dai twong ing & chi mot trong s6 céc vi tri sau: 1781 (Am),
1785(Am), 1786(Am), 1811(Am), 1824(Am), 1864(Am), 1999(dm), 2027(4m),
2039(4m), 2041(Am), 2049(Am), 2059(Am), 2074(4Am), 2075(4m), 2078(4Am),
2079(4Am), 2080(4Am), 2081(Am), 2088(4Am), 2095(Am), 2096(4Am) hodc 2098(4m).
Theo mot phuong 4n, axetyl-Coenzym A carboxylaza ctia ciy c6 kha néng chiu dugc
thubc diét co theo sing ché s& khac & chi mot trong sb cac vi tri sau: 2078(dmy),
2088(4m) hodc 2075(Am). Theo phuong 4n wu tién, axetyl-Coenzym A carboxylaza
cta cdy c6 kha ning chiu dugc thube dit cd theo sang ché s& khac & chi mot trong sb
céc vi tri sau: 2039(4m), 2059(Am), 2080(4Am) hodc 2095(Am). Theo phuong an duoc
wu tién hon, axetyl-Coenzym A carboxylaza cuia cdy c6 kha ning chiu dugc thudc diét
¢6 theo sang ché s& khic & chi mot trong sb cac vi tri sau: 1785(4m), 1786(4m),
1811(Am), 1824(Am), 1864(Am), 2041(Am), 2049(Am), 2074(Am), 2079(Am),
2081(Am), 2096(4Am) hodc 2098(Am). Theo phuong an dugc uu ti€n nhit, axetyl-
Coenzym A carboxylaza cua ciy c6 kha ning chiu dugc thudc diét c6 theo sang ché s&
khac & chi mot trong s& cac vi tri sau: 1781(4dm), 1999(4m), 2027(Am), 2041(Am)
hodc 2096(4m).
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Theo mdt phuong 4n, enzym axetyl-Coenzym A carboxylaza theo sang ché s& c6
chi mot trong sb cac thay thé sau: isoleuxin tai vi tri 2075(4m), glyxin tai vi tri
2078(Am) hodc arginin tai vi tri 2088(4m). Theo phuong &n vu ti€n, enzym axetyl-
Coenzym A carboxylaza theo sang ché s& chi c6 mét trong sb céc thay thé sau: glyxin
tai vi tri 2039(4m), valin tai vi tri 2059(4m), metionin tai vi tri 2075(4m), sy nhan d6i
ctia vi tri 2075(Am) (tac 13, su cai xen clia valin gitta 2074(4m) va 2075(4m) hodc su
cai xen cua valin gifta vi tri 2075(4m) va 2076(4Am)), sw lam khuyét vi tri axit amin
2080(4m), axit glutamic tai vi tri 2080(4m), sw 1am khuyét vi tri 2081(4m) hoic axit
glutamic tai vi tri 2095(4m). Theo phuong 4n dugc uwu ti€n hon, enzym axetyl-
Coenzym A carboxylaza theo sang ché s& c6 chi mot trong s cac thay thé sau: glyxin
tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi tri 1811(4m), leuxin tai
vi tri 2075(4Am), metionin tai vi tri 2075(4m), threnonin tai vi tri 2078(4Am), sy lam
khuyét tai vi tri 2080(4m), sy lam khuyét tai vi tri 2081(4m), tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin ho#dc valin tai vi tri
2088(4m), serin tai vi tri 2096(4m), alanin tai vi tri 2096(4m), alanin tai vi tri
2098(4Am), glyxin tai vi tri 2098(4m), histidin tai vi tri 2098(4m), prolin tai vi tri
2098(4Am) hoic serin tai vi tri 2098(4m). Theo phuong 4n dugc wu ti€n nhit, enzym
axetyl-Coenzym A carboxylaza theo sang ché s& c6 chi mot trong s céc thay thé sau:
leuxin tai vi tri 1781(4m), threonin tai vi tri 1781(Am), valin tai vi tri 1781(4m), alanin
tai vi tri 1781(4m), glyxin tai vi tri 1999(4m), Xystein hodc arginin tai vi tri 2027 (4m),
arginin tai vi trf 2027(4m), asparagin tai vi tri 2041(4m), valin tai vi tri 2041(4m),
alanin tai vi tri 2096(4m) va serin tai vi tri 2096(4m).

Theo mdt phuong an, axit nucleic md hoéa polypeptit Axetyl-Coenzym A
carboxylaza chi ¢6 mdt trong s6 cac thay thé sau: isoleuxin tai vi tri 2075(4m), glyxin
tai vi tri 2078(4m) hodc arginin tai vi tri 2088(4m) dugc st dung theo cach chuyén
gen. Theo phuong an khéc, té bao cAy mot 14 mim dugc bién nap véi chu tric vecto
biéu hién bao gbdm axit nucleic ma héa polypeptit Axetyl-Coenzym A carboxylaza c6
chi mot trong s6 cac thay thé sau: isoleuxin tai vi tri 2075(4m), glyxin tai vi tri
2078(Am) hodc arginin tai vi tri 2088(Am).

Theo mt phuong é4n, sang ché @ xuit ciy lua bao gdm axit nucleic ma héa
polypeptit Axetyl-Coenzym A carboxylaza c6 su thay thé & chi mdt vi tri axit amin

nhu dugc md ta trén day.
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Theo mdt phuong 4n, sang ché dé xult cdy thuéc nhanh BEP bao gdm axit
nucleic ma héa polypeptit Axetyl-Coenzym A carboxylaza ¢ su thay thé & chi mot vi

tri axit amin nhu dugc mo ta trén day.

Theo mdt phuong 4n, sang ché d& xuét cdy thuoc nhanh phu BET bao gbm axit
nucleic mé hoéa polypeptit Axetyl-Coenzym A carboxylaza cé su thay thé & chi mot vi

tri axit amin nhu dugc mo ta trén day.

Theo mdt phwong 4n, sang ché d& xuit cay trong BET bao gdm axit nucleic ma
hoa polypeptit Axetyl-Coenzym A carboxylaza c6 su thay thé & chi mot vi tri axit

amin nhu dugc mo ta trén day.

Theo mot phuong 4n, sang ché @& xudt cay mot 14 mam bao gdm axit nucleic ma
héa polypeptit Axetyl-Coenzym A carboxylaza c6 sy thay thé & chi mot vi tri axit

amin nhu duge md ta trén day.

Theo mdt phuong an, sdng ché d& xuét cay mét 14 madm bao gdm axit nucleic ma
héa polypeptit Axetyl-Coenzym A carboxylaza c6 su thay thé tai vi tri axit amin
1781(Am), trong d6 axit amin tai vi tri 1781(4m) khac v6i axit amin cia kiéu dai va

khong phai 1a leuxin.

Theo mot phuong 4n, sang ché d& xult cdy mot 14 mdm bao gdm axit nucleic ma
hoa polypeptit Axetyl-Coenzym A carboxylaza cé su thay thé tai vi tri axit amin
1999(4m), trong d6 axit amin tai vi tri 1999(4m) khéc v6i axit amin cia kiéu dai va

khong phai 1a xystein.

Theo mét phuong 4n, séng ché dé xuit cdy mot 14 mim bao gdm axit nucleic ma
hoa polypeptit Axetyl-Coenzym A carboxylaza c6 su thay thé tai vi tri axit amin
2027(Am), trong d6 axit amin tai vi tri 2027(4m) khéc véi axit amin cia kiéu dai va
khong phai la xystein.

Theo mdt phuong an, sang ché d& xuét cay mét 14 mdm bao gbm axit nucleic ma
hoa polypeptit Axetyl-Coenzym A carboxylaza c6 sy thay thé tai vi tri axit amin
2041(4Am), trong d6 axit amin tai vi tri 2041(4m) khéac v6i axit amin cla kiéu dai va
khong phai 13 valin hodc asparagin.

Theo modt phuong 4n, sang ché d& xuét cay mot 14 mdm bao gdm axit nucleic ma

hoéa polypeptit Axetyl-Coenzym A carboxylaza c6 sy thay thé tai vi tri axit amin
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2096(Am), trong d6 axit amin tai vi tri 2096(4m) khac véi axit amin cta kiéu dai va

khong phai 12 alanin.

Sang ché con bao gdm enzym axetyl-Coenzym A carboxylaza véi trinh tu axit
amin ma khac & nhiéu hon mot vi tri axit amin so véi trinh tu axit amin cda enzym
axetyl-Coenzym A carboxylaza duge tim thdy & cay kiéu dai twong tng. Vi dy, axetyl-
Coenzym A carboxylaza theo sang ché c6 thé khac ¢ 2, 3, 4, 5, 6 hodc 7 vi tri v6i trinh

ty clia enzym axetyl-Coenzym A carboxylaza dugc tim thiy & ciy kiéu dai tvong tmg.

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong mg tai vi tri axit amin 1781(4m) va &
mot hodic nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thuong s€ co leuxin, threonin, valin hodc alanin tai vi tri 1781(Am).
Ngoai ra, enzym theo phuong 4n nay s& con bao gdm mot hogic nhiéu glyxin tai vi tri
1785(Am), prolin tai vi tﬁ 1786(Am), asparagin tai vi tri 1811(Am), prolin tai vi tri
1824(/1m), phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4m),
xystein hodc argiriin tai vi tri 2027(Am), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4m), leuxin tai vi tri 2074(4Am), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(Am), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(4Am), axit glutamic tai vi tri 2080(4m), sy lam Khuyét tai vi tri 2080(4m), su lam
khuyét tai vi tri 2081(4m), arginin tryptophan, phenylalanin, glyxin, histidin, lysin,
serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), alanin
hoic serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein ho#c serin tai
vi tri 2098(4m). Theo mdt phwong 4n, axetyl-Coenzym A carboxylaza theo séng ché
s& coO leuxin, threonin, valin hodc alanin tai vi tri 1781(4m) va glyxin tai vi tri
1785(Am). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6
leuxin, threonin, valin hodc alanin tai vi tri 1781(4m) va prolin tai vi tri 1786(Am).
Theo mdt phuong é&n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin,
threonin, valin ho3c alanin tai vi tri 1781(4m) va asparagin tai vi tri 1811(4m). Theo
mot phuong an, axetyl-Coenzym A carboxylaza theo sing ché s& c6 leuxin, threonin,
valin hodc alanin tai vi tri 1781(4m) va prolin tai vi tri 1824(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo séng ché s& c6 leuxin, threonin, valin hozc

alanin tai vi tri 1781(4m) va phenylalanin tai vi tri 1864(4m). Theo mdt phuong an,
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axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hodc alanin
tai vi tri 1781(4Am) va xystein hodc glyxin tai vi tri 1999(4m). Theo mot phuong an,
axetyl-Coenzym A carboxylaza theo sdng ché s& c6 leuxin, threonin, valin hodc alanin
tai vi tri 1781(4m) va xystein hodc arginin tai vi tri 2027(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hoic alanin
tai vi tri 1781(4m) va glyxin tai vi tri 2039(4m). Theo mdt phuong én, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hodc alanin tai vi
tri 1781(Am) va asparagin tai vi tri 2041(4m). Theo mdt phuong an, axetyl-Coenzym
A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hoic alanin tai vi tri
1781(4Am) va phenylalanin, leuxin hodc isoleuxin tai vi tri 2049(4m). Theo mdt
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin
hodc alanin tai vi tri 1781(4m) va valin tai vi tri 2059(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hodc alanin
tai vi tri 1781(4m) va leuxin tai vi tri 2074(4m). Theo mdt phuong an, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin hoic alanin tai vi
tri 1781(4Am) va leuxin, isoleuxin metionin hodc valin bb sung tai vi tri 2075(dm,).
Theo mot phuong an, axetyl-Coenzym A carboxylaza theo séng ché s& c6 leuxin,
threonin, valin ho#c alanin tai vi tri 1781(4m) va glyxin hodc threonin tai vi tri
2078(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
leuxin, threonin, valin ho#c alanin tai vi tri 1781(4Am) va phenylalanin tai vi tri
2079(4m). Theo mot phuong én, axetyl-Coenzym A carboxylaza theo sang ché s& c6
leuxin, threonin, valin ho#ic alanin tai vi tri 1781(4m) va axit glutamic hodc sy lam
khuyét tai vi tri 2080(4m). Theo mot phuong én, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 leuxin, threonin, valin hodc alanin tai vi tri 1781(4m) va sy lam khuyét
tai vi tri 2081(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang
ché s& ¢6 leuxin, threonin, valin ho#ic alanin tai vi tri 1781(4m) va arginin, tryptophan,
phenylalanin, glyxin, histidin, lysin, serin, threonin hodc valin tai vi tri 2088(4m).
Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& co leuxin,
threonin, valin hodc alanin tai vi tri 1781(4m) va axit glutamic tai vi tri 2095(4m).
Theo modt phuong 4an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin,
threonin, valin hodc alanin tai vi tri 1781(4m) va alanin hodc serin tai vi tri 2096(4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin,
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threonin, valin hodc alanin tai vi tri 1781(4m) va alanin, glyxin, prolin, histidin,
xystein hodc serin tai vi tri 2098(4m). Theo mdt phuong an, axetyl-Coenzym A
carboxylaza theo séang ché s& c6 leuxin, threonin, valin hogc alanin tai vi tri 1781(4m),
xystein hodc arginin tai vi tri 2027(4m), va asparagin tai vi tri 2041(4m). Theo mdt
phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, threonin, valin
hodc alanin tai vi tri 1781(4m), xystein hodc arginin tai vi tri 2027(4m), asparagin tai

vi tri 2041(4m), va alanin tai vi tri 2096(4m).

Theo mét phuong an, axetyl-Coenzym A carboxylaza theo séang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong ting tai vi tri axit amin 1785(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 glyxin tai vi tri 1785(4m). Ngoai ra, enzym theo phuwong
an nay s€ con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai vi tri
1781(Amy), prolin tai vi tri 1786(4m), asparagin tai vi tri 1811(4m), prolin tai vi tri
1824 (4m), phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4m),
xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(Am), leuxin tai vi tri 2074(Am), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(Am), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(Am), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), su 1am
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc
serin tai vi tri 2098(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& ¢6 glyxin tai vi trf 1785(4m) va leuxin, threonin, valin hogc alanin tai vi tri
1781(Am). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sing ché s& c6
glyxin tai vi tri 1785(4m) va prolin tai vi tri 1786(4m). Theo mot phuong 4an, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va asparagin tai
vi tri 1811(4m). Theo mot phuong 4&n, axetyl-Coenzym A carboxylaza theo sang ché
s& ¢ glyxin tai vi tri 1785(4m) va prolin tai vi tri 1824(4m). Theo mot phuong an,
axetyl-Coenzym A carboxylaza theo sing ché s& co glyxin tai vi tri 1785(4m) va
phenylalanin tai vi tri 1864 (4m). Theo mt phuwong an, axetyl-Coenzym A carboxylaza

theo sang ché s& c6 glyxin tai vi tri 1785(4m) va xystein hodc glyxin tai vi tri
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1999(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin tai vi tri 1785(4m) va xystein hodc arginin tai vi tri 2027(4m). Theo mot
- phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co glyxin tai vi tri
1785(Am) va glyxin tai vi tri 2039(4m). Theo mdt phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va asparagin tai vi tri
204‘1 (Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin tai vi tri 1785(4m) va phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m).
Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 glyxin tai vi
tri 1785(4Am) va valin tai vi tri 2059(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va leuxin tai vi tri
2074(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin tai vi tri 1785(4m) va leuxin, isoleuxin, metionin hodc valin bd sung tai vi tri
2075(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin tai vi tri 1785(4m) va glyxin hodc threonin tai vi tri 2078(4m). Theo mot
phuong 4n, axetyl-Coenzym A carboxylaza theo séng ché s& c6 glyxin tai vi tri
1785(Am) va phenylalanin tai vi tri 2079(4m). Theo mdt phuong &n, axetyl-Coenzym
A carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va axit glutamic hodc su
1am khuyét tai vi tri 2080(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza
theo sang ché s& c¢6 glyxin tai vi tri 1785(4m) va su lam khuyét tai vi tri 2081(Am).
Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 glyxin tai vi
tri 1785(4m) va arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m). Theo mdt phuong é&n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va axit glutamic tai vi tri
2095(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin tai vi tri 1785(4m) va alanin hodc serin tai vi tri 2096(4m). Theo mt phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 glyxin tai vi tri 1785(4m) va

alanin, glyxin, prolin, histidin, xystein hoéc serin tai vi tri 2098 (4m).

Theo mdt phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché khéac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 1786(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 prolin tai vi tri 1786(4m). Ngoai ra, enzym theo phwong

an nay s& con bao gom mot hodc nhi€u leuxin, threonin, valin hodc alanin tai vi tri
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1781(4Am), glyxin tai vi tri 1785(4m), asparagin tai vi tri 1811(4m), prolin tai vi tri
1824(Am), phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4dm),
xystein hodc arginin tai vi tri 2027 (4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(4Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(Am), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(Am), axit glutamic hodc sw 1am khuyét tai vi tri 2080(4m), sy 1am khuyét tai vi
tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), alanin hoac
serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri
2098(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo séng ché s& c6
prolin tai vi tri 1786(4m) va leuxin, threonin, valin hodc alanin tai vi tri 1781(Am).
Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi
tri 1786(4m) va glyxin tai vi tri 1785(4m). Theo mot phuong é4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m) va asparagin tai vi tri
1811(4Am). Theo mot phuong én, axetyl-Coenzym A carboxylaza theo sdng ché s& c6
prolin tai vi tri 1786(4m) va prolin tai vi tri 1824(4m). Theo mdt phuong 4n, axetyl-
Coenzym A carboxylaza theo séng ché s& ¢6 prolin tai vi tri 1786(4m) va phenylalanin
tai vi tri 1864(4m). Theo mdt phuwong an, axetyl-Coenzym A carboxylaza theo sing
ché s& c6 prolin tai vi tri 1786(4m) va xystein hodc glyxin tai vi tri 1999(4m). Theo
mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi tri
1786(4m) va xystein hodc arginin tai vi tri 2027(4m). Theo mét phuong é4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m) va glyxin tai vi
tri 2039(4m). Theo mot phuong én, axetyl-Coenzym A carboxylaza theo sang ché s&
c6 prolin tai vi tri 1786(Am) va asparagin tai vi tri 2041(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo sing ché s& c6 prolin tai vi tri 1786(4dm) va
phenylalanin, isoleuxin hogc leuxin tai vi tri 2049(4m) Theo mot phuong 4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m) va valin tai vi
tri 2059(4Am). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s&
c6 prolin tai vi tri 1786(Am) va leuxin tai vi tri 2074(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo sing ché s& co prolin tai vi tri 1786(4dm) va

leuxin, isoleuxin, metionin ho#c valin bd sung tai vi tri 2075(4m). Theo mot phuong
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an, axetyl-Coenzym A carboxylaza theo sang ché s& co prolin tai vi tri 1786(4m) va
glyxin ho#c threonin tai vi tri 2078(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m) va phenylalanin tai vi tri
2079(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo séng ché s& co
prolin tai vi tri 1786(4m) va axit glutamic hodc sy lam khuyét tai vi tri 2080(4m).
Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 prolin tai vi
tri 1786(4m) va sy lam khuyét tai vi tri 2081(4m). Theo mot phuong 4n, axetyl-
Coenzym A carboxylaza theo séng ché s& c6 prolin tai vi tri 1786(4m) va arginin,
tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai
vi tri 2088(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché
s& ¢0 prolin tai vi tri 1786(4m) va axit glutamic tai vi tri 2095(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo séng ché s& ¢6 prolin tai vi tri 1786(4m) va
alanin hodc serin tai vi tri 2096(4m). Theo mdt phuong é&n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 prolin tai vi tri 1786(4m) va alanin, glyxin, prolin,

histidin, xystein hodc serin tai vi tri 2098 (dm,).

Theo m{t phuong én, axetyl-Coenzym A carboxylaza theo sing ché khac véi
axetyl-Coenzym A carboxylaza' kiéu dai twong Ung tai vi tri axit amin 1811 (Am) va &
mot hoéflc nhidu vi trf axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 asparagin tai vi tri 1811(4m). Ngoai ra, enzym theo
phuong 4n ndy $& con bao gdm mét hodc nhiéu leuxin, threonin, valin hogc alanin tai
Vi tri 1781(Am), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), prolin tai vi tri
1824(4m), phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4m),
xystein hogc arginin tai vi tri 2027(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin,' isoleuxin ho#c leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hogc valin bd sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079 (Am), axit glutamic tai vi tri 2080(4m), su 1am khuyét tai vi tri 2080(4m), sy lam
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin hoic serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc
serin tai vi tri 2098(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo

séng ché s& c6 asparagin tai vi tri 1811(4m) va leuxin, threonin, valin hodc alanin tai vi
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tri 1781(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s&
c6 asparagin tai vi tri 1811(4m) va glyxin tai vi tri 1785(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo séng ché s& c6 asparagin tai vi tri 1811(4m) va
prolin tai vi tri 1786(4m). Theo mot phuong é&n, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 asparagin tai vi tri 1811(4m) va prolin tai vi tri 1824(4m). Theo mot
phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri
1811(4m) va phenylalanin tai vi tri 1864(4m). Theo m{t phuong an, axetyl-Coenzym
A carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811(4m) va xystein hodc glyxin
tai vi tri 1999(4m). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang
ché s& c6 asparagin tai vi tri 1811(4m) va xystein hodic arginin tai vi tri 2027 (4m).
Theo mét phuong 4n, axetyl-Coenzym A carboxylaza theo sdng ché s& c6 asparagin tai
vi tri 1811(4m) va glyxin tai vi tri 2039(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811(4m) va asparagin tai vi tri
2041(Am). Theo mot phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& ¢
asparagin tai vi tri 1811(4m) va phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4m). Theo mot phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
asparagin tai vi tri 1811(4m) va valin tai vi tri 2059(4m). Theo mdt phuong an, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811(4m) va leuxin tai
vi tri 2074(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché
s& cd asparagin tai vi tri 1811(4m) va leuxin, isoleuxin, metionin hoéc valin bd sung
tai vi tri 2075(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sing
ché s& co asparagin tai vi tri 1811(4m) va glyxin hodc threonin tai vi tri 2078(4m).
Theo m6t phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai
vi tri 1811(4m) va phenylalanin tai vi tri 2079(4m). Theo mdt phuong én, axetyl-
Coenzym A carboxylaza theo sing ché s& c6 asparagin tai vi tri 1811(4m) va axit
glutamic hodc sy lam khuyét tai vi tri 2080(4m). Theo mdt phwong éan, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811(4m) va sy lam
khuyét tai vi tri 2081(4m). Theo mot phwong 4n, axetyl-Coenzym A carboxylaza theo
sang ché s& co asparagin tai vi tri 1811(4m) va arginin, tryptophan, phenylalanin,
glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m). Theo mot
phuong é4n, axetyl-Coenzym A carboxylaza theo sing ché s& c6 asparagin tai vi tri

1811(4m) va axit glutamic tai vi tri 2095(4m). Theo mdt phuong an, axetyl-Coenzym
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A carboxylaza theo sang ché s& c6 asparagin tai vi tri 1811(4m) va alanin hodc serin
tai vi tri 2096(4m). Theo modt phuong an, axetyl-Coenzym A carboxylaza theo sang
ché s& c6 asparagin tai vi tri 1811(4m) va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098(4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo séng ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Gng tai vi tri axit amin 1824(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& ¢ prolin tai vi tri 1824(4m). Ngoai ra, enzym theo phuong
an nay s€ con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai vi tri
1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi tri
1811(Am), phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4m),
~ xystein hodc arginin tai vi trf 2027 (4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(Am), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(4Am), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), sy 1am
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin hoiic serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098(4m).

Theo mdt phuong éan, axetyl-Coenzym A carboxylaza theo sing ché khéc véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 1864(4m) va &
mdt hogic nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thuong s& c6 phenylalanin tai vi tri 1864(4m). Ngoai ra, enzym theo
phuong an ndy s€ con bao gém mot hodc nhidu leuxin, threonin, valin hoic alanin tai
vi tri 1781(Am), glyxin tai vi tri 1785(4m), prolin'tai vi tri 1786(4m), asparagin tai vi
tri 1811(4m), prolin tai vi tri 1824(4m), xystein hodc glyxin tai vi tri 1999(4m),
xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hodic valin bd sung
tai vi trf 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079 (4Am), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), sy 1am
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khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(Am),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098(4m).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khéc véi
axetyl-Coenzym A carboxylaza kiéu dai twong tmg tai vi tri axit amin 1999(4m) va &
mot hodc nhidu vi tri axit amin bb sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& cé xystein hoic glyxin tai vi tri 1999(4m). Ngoai ra, enzym
theo phuong an nay s€ con bao gém mot hodic nhiéu leuxin, threonin, valin hodc alanin
tai vi tri 1781(4m), glyxin tai vi trf 1785(4Am), prolin tai vi tri 1786(4m), asparagin tai
vi tri 1811(4m), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864(Am), xystein
hodc arginin tai vi tri 2027(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(4Am), phenylalanin, isoleuxin ho#c leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4Am), leuxin tai vi tri 2074(Am), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(4Am), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), sy 1am
khuyét tai vi trf 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin ho#c valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc
serin tai vi tri 2098(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
séng ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va leuxin, threonin, valin hodc
alanin tai vi tri 1781(4m). Theo m{t phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va glyxin tai vi tri 1785(4m).
Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hozic
glyxin tai vi tri 1999(4m) va prolin tai vi tri 1786(4m). Theo m{t phwong 4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va
c6 asparagin tai vi tri 1811(4m). Theo m{t phuong én, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va prolin tai vi tri
1824(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6
xystein hodc glyxin tai vi tri 1999(4m) va phenylalanin tai vi tri 1864(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hogc glyxin tai

vi tri 1999(4m) va xystein hodc arginin tai vi tri 2027(4m). Theo mdt phuong an,
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axetyl-Coenzym A carboxylaza theo sing ché s& co xystein hoic glyxin tai vi tri
1999(4m) va glyxin tai vi tri 2039(4m). Theo mot phuong én, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va asparagin
tai vi tri 2041(4m). Theo mdt phuong &n, axetyl-Coenzym A carboxylaza theo séng
ché s& c6 xystein hodc glyxin tai vi tri 1999(4m) va phenylalanin, isoleuxin hozc
leuxin tai vi tri 2049(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
séng ché s& c6 xystein hoic glyxin tai vi tri 1999(4m) va xystein hodc valin tai vi tri
2059(4m). Theo m{t phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& ¢
xystein hodc glyxin tai vi tri 1999(4m) va leuxin tai vi tri 2074(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& co xystein hodc glyxin tai vi tri
1999(4m) va leuxin, isoleuxin, metionin hogc valin bd sung tai vi tri 2075(4Am). Theo
mot phuwong é4n, axetyl-Coenzym A carboxylaza theo sing ché s& c6 xystein hoic
glyxin tai vi tri 1999(4m) va glyxin hodc threonin tai vi tri 2078(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hodc glyxin tai
vi tri 1999(4m) va phenylalanin tai vi tri 2079(4m). Theo mot phuong én, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 xystein hoic glyxin tai vi tri 1999(4m) va
axit glutamic hodc sy lam khuyét tai vi tri 2080(4m). Theo mdt phuong an, axetyl-
Coenzym A carboxylaza theo sang ché s& ¢ xystein hodc glyxin tai vi tri 1999(4m) va
su lam khuyét tai vi tri 2081(4m). Theo mdt phuwong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 xystein hodic glyxin tai vi tri 1999(4m) va arginin,
tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai
vi tri 2088(4m). Theo mdt phuong &n, axetyl-Coenzym A carboxylaza theo séng ché
s& ¢ xystein hodc glyxin tai vi tri 1999(4m) va axit glutamic tai vi tri 2095(4m). Theo
mdt phuong 4an, axetyl-Coenzym A carboxylaza theo séng ché s& c6 xystein hoic
glyxin tai vi tri 1999(4m) va alanin hodc serin tai vi tri 2096(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo sing ché s& c6 xystein hodc glyxin tai vi tri

1999(4m) va alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri 2098 (4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Gng tai vi tri axit amin 2027 (4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 xystein hodc arginin tai vi tri 2027(4m). Ngoai ra, enzym

theo phuong 4n nay s& con bao gom mot hozc nhi€u leuxin, threonin, valin hodc alanin
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tai vi tri 1781(4m), glyxin tai vi tri 1785(4Am), prolin tai vi tri 1786(4m), asparagin tai
vi tri 1811(A4m), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864(4m), xystein
hodc glyxin tai vi tri 1999(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri
2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hoc valin bd sung
tai vi tri 2075(4Am), glyxin hodc threonin tai vi tri 2078 (4m), phenylalanin tai vi tri
2079(Am), axit glutamic tai vi tri 2080(4m), su lam khuyét tai vi tri 2080(4m), sy 1lam
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095 (4m),
alanin hod#c serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hoac
serin tai vi tri 2098(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& ¢ xystein hodc arginin tai vi tri 2027(4m) va leuxin, threonin, valin hoic
alanin tai vi tri 1781(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va glyxin tai vi tri 1785(4m).
Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hoic
arginin tai vi tri 2027(4m) va prolin tai vi tri 1786(Am). Theo mdt phuong 4&n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 xystein hodic arginin tai vi tri 2027 (4m)
va ¢O asparagin tai vi tri 1811(4m). Theo mot phwong an, axetyl-Coenzym A
carboxylaza theo sing ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va c6 prolin
tai vi tri 1824(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo séng
ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va c6 phenylalanin tai vi tri
1864 (4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché s& c6
xystein hodc arginin tai vi tri 2027(4m) va xystein hodc glyxin tai vi tri 1999(4m).
Theo mot phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hodc
arginin tai vi trf 2027(4m) va c6 glyxin tai vi tri 2039(4m). Theo mot phuong 4an,
axetyl-Coenzym A carboxylaza theo sing ché s& c6 xystein hodc arginin tai vi tri
2027(Am) va asparagin tai vi tri 2041(4m). Theo mdt phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m). Theo mot phuong an, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 xystein hozc arginin tai vi tri 2027 (4m)
va c6 valin tai vi tri 2059(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza

theo sang ché s& co xystein hodc arginin tai vi tri 2027(4m) va leuxin tai vi tri
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2074(Am). Theo mdt phuong &n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
xystein hodc arginin tai vi tri 2027(4m) va leuxin, isoleuxin, metionin hodc valin bd
sung tai vi tri 2075(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& co xystein hodic arginin tai vi tri 2027(4m) va glyxin hoic threonin tai vi
tri 2078(4m). Theo mdt phwong an, axetyl-Coenzym A carboxylaza theo sang ché s&
cb xystein hodc arginin tai vi tri 2027(4m) va phenylalanin tai vi tri 2079(4m). Theo
mot phuong é&n, axetyl-Coenzym A carboxylaza theo sing ché s& co xystein hoic
arginin tai vi tri 2027(4m) va axit glutamic hodc sy lam khuyét tai vi tri 2080(4m).
Theo mdt phuong &n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 xystein hodc
arginin tai vi tri 2027(4m) va su 1am khuyét tai vi tri 2081(4m). Theo mdt phuong 4n,
axetyl-Coenzym A carboxylaza theo sang ché s& co xystein hodic arginin tai vi tri
2027(Am) va arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m). Theo mdt phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va axit
glutamic tai vi tri 2095(4m). Theo mot phuong én, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 xystein hodc arginin tai vi tri 2027(4m) va alanin hodc serin tai vi
tri 2096(4m). Theo modt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s&
¢6 xystein hodc arginin tai vi tri 2027(4m) va alanin, glyxin, prolin, histidin, xystein

hodc serin tai vi tri 2098(4m).

Theo mdt phuong éan, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 2039(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 glyxin tai vi tri 2039(4m). Ngoai ra, enzym theo phuong
an nay s€ con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai vi trf
1781(4Am), glyxin tai vi tri 1785(4Am), prolin tai vi tri 1786(Am), asparagin tai vi tri
1811(4m), prolin tai vi tri 1824(4m), phenylalanin fai vi tri 1864(Am), xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), asparagin tai vi tri
2041(4Am), phenylalanin, isoleuxin hogc leuxin tai vi tri 2049(4m), valin tai vi tri
2059(4Am), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hodc valin bb sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(Am), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), su 1am
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
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leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095 (4m),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098(4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong mg tai vi tri axit amin 2041(4m) va &
mdt hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 asparagin tai vi tri 2041(4m). Ngoai ra, enzym theo
phuong 4n nady s€ con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai
vi tri 1781(Am), glyxin tai vi tri 1785(Am), prolin tai vi tri 1786(4m), asparagin tai vi
tri 1811(Am), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864 (4m), Xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4Am), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m), glyxin hogc threonin tai vi tri
2078(Am), phenylalanin tai vi tri 2079(4m), axit glutamic tai vi tri 2080(4m), su lam
khuyét tai vi tri 2080(4m), sy lam khuyét tai vi tri 2081(4m), arginin, tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri
2088(4Am), axit glutamic tai vi tri 2095(4m), alanin hodc serin tai vi tri 2096(4m), va
alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri 2098(4m). Theo mdt
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& co asparagin tai vi tri
2041(4Am) va leuxin, threonin, valin hodc alanin tai vi tri 1781(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 2041(4m)
va glyxin tai vi tri 1785(4m). Theo mét phuong 4n, axetyl-Coenzym A carboxylaza
theo sang ché s& co asparagin tai vi tri 2041(4m) va prolin tai vi tri 1786(4m). Theo
mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri
2041(4Am) va c6 asparagin tai vi tri 1811(4m). Theo mot phuwong an, axetyl-Coenzym
A carboxylaza theo séng ché s& co asparagin tai vi tri 2041(4m) va prolin tai vi tri
1824(4Am). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& ¢o
asparagin tai vi tri 2041(4m) va phenylalanin tai vi tri 1864(4m). Theo mét phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 2041(4m)
va xystein hoic glyxin tai vi tri 1999(4m). Theo mot phuong an, axetyl-Coenzym A

carboxylaza theo sang ché s& c6 asparagin tai vi tri 2041(4m) va xystein hodc arginin
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tai vi tri 2027(4m). Theo mot phuong é&n, axetyl-Coenzym A carboxylaza theo sang
ché s& c6 asparagin tai vi tri 2041(4m) va glyxin tai vi tri 2039(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai vi tri 2041 (4m)
va asparagin tai vi tri 2041(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 asparagin tai vi tri 2041(4m) va phenylalanin, isoleuxin hozic
leuxin tai vi tri 2049(4m) Theo mdt phuong én, axetyl-Coenzyni A carboxylaza theo
sang ché s& c6 asparagin tai vi tri 2041(4m) va valin tai vi tri 2059(4m).. Theo mdt
phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co asparagin tai vi tri
2041(4Am) va leuxin tai vi tri 2074(Am). Theo mdt phuong é4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 asparagin tai vi tri 2041(4m) va leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m). Theo mdt phwong 4n, axetyl-
Coenzym A carboxylaza theo sédng ché s& c6 asparagin tai vi tri 2041(4m) va glyxin
hodc threonin tai vi tri 2078(4m). Theo modt phuong 4an, axetyl-Coenzym A
carboxylaza theo séng ché s& c6 asparagin tai vi tri 2041(4m) va phenylalanin tai vi tri
2079(4m). Theo mdt phuong &n, axetyl-Coenzym A carboxylaza theo séng ché s& c6
asparagin tai vi trf 2041(4m) va axit glutamic hodc sy lam Kkhuyét tai vi tri 2080(4m).
Theo mot phuwong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 asparagin tai
vi tri 2041(4m) va su lam khuyét tai vi tri 2081(4m). Theo mot phuong 4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 isoleuxin tai vi tri 2041(4m) va arginin,
tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hogc valin tai
vi tri 2088(4m). Theo mdt phuong 4&n, axetyl-Coenzym A carboxylaza theo sang ché
s& ¢0O isoleuxin tai vi tri 2041(4m) va axit glutamic tai vi tri 2095(4m). Theo mét
phuong an, axetyl-Coenzym A carboxylaza theo sing ché s& c6 isoleuxin tai vi tri
2041(Am) va alanin ho#c serin tai vi tri 2096(4m). Theo mdt phuong é4n, axetyl-
Coenzym A carboxylaza theo séng ché s& c6 isoleuxin tai vi tri 2041(4m) va alanin,

glyxin, prolin, histidin, xystein hodc serin tai vi tri 2098 (4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sédng ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong g tai vi tri axit amin 2049(4m) va &
mdt hodc nhiu vj tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m).
Ngoai ra, enzym theo phuong an nay s€ con bao gém mot hodc nhiéu leuxin, threonin,

valin hoidc alanin tai vi tri 1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri
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1786(4Am), asparagin tai vi tri 1811(4m), prolin tai vi tri 1824(4m), phenylalanin tai vi
tri 1864(4Am), xystein hodc glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri
2027(Am), glyxin tai vi tri 2039(4Am), asparagin tai vi tri 2041(4m), valin tai vi tri
2059(4Amy), leuxin tai vi tri 2074 (4m), leuxin, isoleuxin, metionin hodc valin bd sung
tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4Am), phenylalanin tai vi tri
2079(Am), axit glutamic tai vi tri 2080(4m), su 1am khuyét tai vi tri 2080(4m), sy lam
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095 (4Am),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc
serin tai vi tri 2098(4m). Theo mdt phuong é&n, axetyl-Coenzym A carboxylaza theo
séng ché s& c6 phenylalanin, isoleuxin hoic leuxin tai vi tri 2049(4m) va leuxin,
threonin, valin hodc alanin tai vi tri 1781(4m). Theo mdt phuong &n, axetyl-Coenzym
A carboxylaza theo sang ché s& co phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am) va glyxin tai vi tri 1785(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& co phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am) va prolin tai vi tri 1786(4m). Theo mét phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4Am) va co asparagin tai vi tri 1811(4m). Theo mot phuong én, axetyl-Coenzym
A carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hoic leuxin tai vi tri
2049(4Am) va prolin tai vi tri 1824(4m). Theo moét phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& co phenylalanin, isoleuxin hoic leuxin tai vi tri
2049(Am) va phenylalanin tai vi tri 1864(4m). Theo mot phuong 4n, axetyl-Coenzym
A carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4Am) va xystein hodc glyxin tai vi tri 1999(4m). Theo mot phuong é4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hogc leuxin tai vi
tri 2049(4m) va xystein hodc arginin tai vi tri 2027(4m). Theo mot phuong 4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin ho#c leuxin tai vi
tri 2049(Am) va glyxin tai vi tri 2039(4m). Theo mdt phuong an, axetyl-Coenzym A
carboxylaza theo sing ché s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4Am) va asparagin tai vi tri 2041(4m). Theo mot phuong 4n, axetyl-Coenzym A
carboxylaza theo sing ché s& c6 phenylalanin, isoleuxin hogc leuxin tai vi tri

2049(4Am) va valin tai vi tri 2059(4m). Theo mdt phuong 4n, axetyl-Coenzym A
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carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am) va leuxin tai vi tri 2074(4m). Theo mot phuong é&n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 phenylalanin, isoleuxin hofic leuxin tai vi tri
2049(4m) va leuxin, isoleuxin metionin hoic valin bd sung tai vi tri 2075(4m). Theo
mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 phenylalanin,
isoleuxin hodc leuxin tai vi tri 2049(4m) va glyxin hodc threonin tai vi tri 2078(4m).
Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché s& co
phenylalanin, isoleuxin ho#c leuxin tai vi tri 2049(4m) va phenylalanin tai vi tri
2079(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m) va axit glutamic hoac sy lam
khuyét tai vi tri 2080(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m) va su lam
khuyét tai vi tri 2081(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo
sang ché s& cé phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m) va arginin,
tryptophan, phenylalanin, glyxin, histidin, lysin, serin, threonin hodc valin tai vi tri
2088(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4dm) va axit glutamic tai vi tri
2095(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo séang ché s& c6
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m) va alanin hodc serin tai vi tri
2096(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m) va alanin, glyxin, prolin,

histidin, xystein hodc serin tai vi tri 2098(4m).

Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong g tai vi tri axit amin 2059(4m) va &
mdt hodic nhiéu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thuong s& c6 valin tai vi tri 2059(4m). Ngoai ra, enzym theo phuong
an nay s& con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai vj tri
1781(Am), glyxiﬁ tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi tri
1811(4Am), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864(4m), xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4m), asparagin tai vi tri 2041(Am), phenylalanin, isoleuxin hodc leuxin tai vi tri

2049(Am), leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hoic valin bd sung
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tai vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(4m), axit glutamic tai vi tri 2080(4m), su 1am khuyét tai vi tri 2080(4m), su 1am
khuyét tai vi tri 2081(4m), arginin ho#c tryptophan, phenylalanin, glyxin, histidin,
lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri
2095(4Am), alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin,

xystein hodc serin tai vi tri 2098 (4m).

Theo mot phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2074(4m) va &
mdt hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché théng thudng s& c6 leuxin tai vi tri 2074 (4m). Ngoai ra, enzym theo phuong
an nay s& con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai vi tri
1781(Am), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi tri
1811(Am), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864(4m), Xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4Am), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4m), valin tai vi tri 2059(4m), leuxin, isoleuxin, metionin hodc valin bd sung tai
vi tri 2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri
2079(Am), axit glutamic tai vi tri 2080(4m), sy 1am khuyét tai vi tri 2080(4m), sy 1am
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin ho#c serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc
serin tai vi tri 2098(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo
séng ché s& c6 leuxin tai vi tri 2074(4m) va leuxin, threonin, valin hodc alanin tai vi tri
1781(Am). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché s& ¢co
leuxin tai vi tri 2074(4m) va glyxin tai vi tri 1785(4m). Theo mot phwong én, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m) va prolin tai vi
tri 1786(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché s&
¢6 leuxin tai vi tri 2074 (4m) va c6 asparagin tai vi tri 1811(4m). Theo mot phuong an,
axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m) va prolin
tai vi tri 1824(4m). Theo m{t phuong 4n, axetyl-Coenzym A carboxylaza theo séng
ché s& co leuxin tai vi tri 2074(4m) va phenylalanin tai vi tri 1864(4m). Theo mot

phuong é4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri
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2074(Am) va xystein hodc glyxin tai vi tri 1999(4m). Theo mot phuong an, axetyl-
Coenzym A carboxylaza theo séng ché s& c6 leuxin tai vi tri 2074(4m) va xystein hoic
arginin tai vi tri 2027(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo
séng ché s& co leuxin tai vi tri 2074(4m) va glyxin tai vi tri 2039(4m). Theo mjt
phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri
2074(Am) va aSparagin tai vi tri 2041(4m). Theo mc}t phuong é4n, axetyl-Coenzym A
carboxylaza theo sang ché s& co6 leuxin tai vi tri 2074(4m) va phenylalanin, leuxin
hoiic isoleuxin tai vi tri 2049(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m) va valin tai vi tri 2059(4m).
Theo mot phuong é4n, axetyl-Coenzym A carboxylaza theo séng ché s& c6 leuxin tai vi
tri 2074(4Am) va leuxin, isoleuxin metionin hodc valin bd sung tai vi tri 2075(Am).
Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi
tri 2074 (4m) va glyxin hodc threonin tai vi tri 2078(4m). Theo mot phuong én, axetyl-
Coenzym A carboxylaza theo sing ché s& c6 leuxin tai vi tri 2074(4m) va phenylalanin
tai vi tri 2079(4m). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang
ché s& c6 leuxin tai vi tri 2074(4m) va axit glutamic hodc sy lam khuyét tai vi tri
2080(4m). Theo mdt phwong an, axetyl-Coenzym A carboxylaza theo sang ché s& ¢
leuxin tai vi tri 2074(4m) va su lam khuyét tai vi tri 2081(4m). Theo mdt phuong an,
axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m) va
arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, serin, threonin hodc valin tai
vi tri 2088(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché
s& c0 leuxin tai vi tri 2074(4m) va axit glutamic tai vi tri 2095(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& co leuxin tai vi tri 2074(4m) va
alanin hodic serin tai vi tri 2096(4m). Theo mét phuong én, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 leuxin tai vi tri 2074(4m) va alanin, glyxin, prolin,

histidin, xystein hodc serin tai vi tri 2098 (4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Gng tai vi tri axit amin 2075(4m) va &
mot hodic nhiéu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 leuxin, isoleuxin, metionin hogc valin bb sung tai vi tri
2075(4Am). Ngoai ra, enzym theo phuong 4n ndy s& con bao gbm mdt hoic nhiéu

leuxin, threonin hodc alanin tai Vi tri 1781(Am), glyxin tai vi tri 1785(4m), prolin tai vi
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tri 1786(4Am), asparagin tai vi tri 1811(4m), prolin tai vi tri 1824(Am), phenylalanin tai
vi tri 1864 (Am), xystein hodc glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri
2027(Am), glyxin tai vi tri 2039(4m), asparagin tai vi tri 2041(4m), phenylalanin,
isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri 2059(4m), leuxin tai vi tri
2074(Am), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri 2079(4m),
axit glutamic tai vi tri 2080(4m), sy 1am khuyét tai vi tri 2080(4m), sy 1am khuyét tai
vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), alanin hodc
serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri
2098(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co
leuxin, isoleuxin, metionin hodc valin bd sung tai vi tri 2075(4m) va leuxin, threonin,
valin hodc alanin tai vi tri 1781(4m). Theo m{t phuong é&n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 leuxin, isoleuxin, metionin hoic valin bd sung tai vi
tri 2075(4Am) va glyxin tai vi tri 1785(4m). Theo mdt phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 leuxin, isoleuxin, metionin hodc valin bd sung tai vi
tri 2075(4Am) va prolin tai vi tri 1786(4m). Theo mft phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& co leuxin, isoleuxin, metionin hogic valin bd sung tai vi
tri 2075(4m) va c6 asparagin tai vi tri 1811(4m). Theo mot phuwong é&n, axetyl-
Coenzym A carboxylaza theo sdng ché s& c6 leuxin, isoleuxin, metionin hoic valin bd
sung tai vi tri 2075(4m) va xystein hodc glyxin tai vi tri 1999(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo sing ché s& c6 leuxin, isoleuxin, metionin
hodc valin bd sung tai vi tri 2075(4m) va xystein hodc arginin tai vi tri 2027 (4m).
Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& co6 leuxin,
isoleuxin, metionin hodic valin bd sung tai vi tri 2075(4m) va isoleuxin tai vi tri
2041(Am). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
leuxin, isoleuxin, metionin hodc valin bd sung tai vi tri 2075(4m) va phenylalanin,
isoleuxin hodc leuxin tai vi tri 2049(4m). Theo m{t phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 leuxin, isoleuxin, metionin hogc valin bd sung tai vi
tri 2075(4m) va leuxin tai vi tri 2074(4m). Theo mot phuong é4n, axetyl-Coenzym A
carboxylaza theo sang ché s& ¢ leuxin, isoleuxin, metionin hogc valin b sung tai vi
tri 2075(4m) va glyxin ho#c threonin tai vi tri 2078(4m). Theo mot phuong 4n, axetyl-

Coenzym A carboxylaza theo sang ché s& c6 leuxin, isoleuxin, metionin hodc valin bd

-63-



23396

sung tai vi tri 2075(4m) va arginin hodc tryptophan, phenylalanin, glyxin, histidin,
lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m). Theo mdt phuong én,
axetyl-Coenzym A carboxylaza theo sang ché s& c6 leuxin, isoleuxin, metionin hozc
valin b sung tai vi tri 2075(4m) va alanin hodc serin tai vi tri 2096(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo sidng ché s& c6 leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m) va alanin, glyxin, prolin, histidin,

xystein hodc serin tai vi tri 2098 (4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Umg tai vi tri axit amin 2078(4m) va &
mdt hodc nhiu vj tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudong s& c6 glyxin hojc threonin tai vi tri 2078(4m). Ngodi ra, enzym
theo phuwong 4n nay s€ con bao gém mot hodc nhiéu leuxin, threonin, valin hoéc alanin
tai vi tri 1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai
vi tri 1811(4m), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864(4m), xystein
hodc glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi
tri 2039(4Am), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi
tri 2049(4m), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m), phenylalanin tai vi tri 2079 (4m), axit
glutamic tai vi trf 2080(4m), sy lam khuyét tai vi tri 2080(4m), sy 1am khuyét tai vi tri
2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), alanin hodc
serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein ho#c serin tai vi tri
2098(4m). Theo mdt phuong én, axetyl-Coenzym A carboxylaza theo sing ché s& c6
glyxin hodc threonin tai vi tri 2078(4m) va leuxin, threonin hodc alanin tai vi tri
1781(Am). Theo mét phuong én, axetyl-Coenzym A carboxylaza theo sing ché s& c6
glyxin hodc threonin tai vi tri 2078(4m) va glyxin tai vi tri 1785(4m). Theo mdt
phuong 4n, axetyl-Coenzym A carboxylaza theo sing ché s& c6 glyxin ho#c threonin
tai vi tri 2078(4m) va prolin tai vi tri 1786(4m). Theo mdt phuong é4n, axetyl-
Coenzym A carboxylaza theo sang ché s& co glyxin hoic threonin tai vi tri 2078(4m)
va asparagin tai vi tri 1811(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 glyxin hoic threonin tai vi tri 2078(4m) va xystein hodc glyxin tai

vi tri 1999(4m). Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché
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s€ co glyxin hodc threonin tai vi tri 2078(4m) va xystein hodc arginin tai vi tri
2027(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
glyxin hodc threonin tai vi tri 2078(4m) va isoleuxin tai vi tri 2041(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo séng ché s& co glyxin hoic threonin
tai vi tri 2078(4m) va phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m). Theo
mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co glyxin hoic
threonin tai vi tri 2078(4m) va leuxin tai vi tri 2074 (4m). Theo mot phuwong én, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 glyxin hodc threonin tai vi tri 2078(4m)
va leuxin, isoleuxin, metionin hodic valin bd sung tai vi tri 2075(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo séng ché s& c6 glyxin hoic threonin
tai vi tri 2078(4m) va arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin,
serin, threonin ho#c valin tai vi tri 2088(4m). Theo mdt phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 glyxin hogc threonin tai vi tri 2078(4m) va alanin
ho#c serin tai vi tri 2096(4m). Theo mdt phuong é&n, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 glyxin hoic threonin tai vi tri 2078(4m) va alanin, glyxin, prolin,

histidin, xystein hodc serin tai vi tri 2098(4m).

Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo séng ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong Ung tai vi tri axit amin 2079(4m) va &
mdt hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
‘s.éng ché th6ng thudng s& co phénylalanin tai vi tri 2079(4m). Ngoai ra, enzym theo
phuong 4n ndy s& con bao gi‘)m mot hodc nhiéu leuxin, threonin, valin ho#c alanin tai
vi tri 1781(Amy), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi
tri 1811(4m), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864 (4m), xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4m), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4m), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m), glyxin hodc threonin tai vi tri
2078(4m), axit glutamic tai vi tri 2080(4m), sy lam khuyét tai vi tri 2080(4m), sy lam
khuyét tai vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hoic valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095 (4m),
alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098(4dm).
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Theo mot phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong g tai vi tri axit amin 2080(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 axit glutamic hoic sy lam khuyét tai vi tri 2080(4m).
Ngoai ra, enzym theo phuong 4n nay sé& con bao gdbm mot hodc nhiéu leuxin, threonin,
valin hodc alanin tai vi tri 1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri
1786 (Am), asparagin tai vi tri 1811(4m), prolin tai vi tri 1824(Am), phenylalanin tai vi
tri 1864(Am), xystein hodc glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri
2027 (Am), glyxin tai vi tri 2039(4m), asparagin tai vi tri 2041(4m), phenylalanin,
isoleuxin ho#c leuxin tai vi tri 2049(4m), valin tai vi triA2059(Am), leuxin tai vi tri
2074(4Am), leuxin, isoleuxin, metionin hodc valin bd sung tai vi tri 2075(4m), glyxin
hoic threonin tai vi tri 2078(4m), phenylalanin tai vi tri 2079(4m), su 1am khuyét tai
vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), alanin hodc
serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein ho3c serin tai vi tri
2098(Am).

Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai tvong Ung tai vi tri axit amin 2081(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 sy lam khuyét tai vi tri 2081(4m),. Ngoai ra, enzym theo
phuong 4n nay s& con bao gém mot hodc nhiéu leuxin, threonin, valin hodc alanin tai
vi tri 1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi
tri 1811(Amy), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864 (4m), xystein hoidc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4m), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4m), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hogic valin bd sung tai vi tri 2075(4m), glyxin hodc threonin tai vi tri
2078(Am), phenylalanin tai vi tri 2079(4m), axit glutamic tai vi tri 2080(4m), sy 1am
khuyét tai vi tri 2080(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m),
alanin ho#c serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098 (4m).
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Theo mdt phwong 4n, axetyl-Coenzym A carboxylaza theo séng ché khic véi
axetyl-Coenzym A carboxylaza kiéu dai tvong Gng tai vi tri axit amin 2088(4m) va &
mdt hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thuong s& c6 arginin, tryptophan, phenylalanin, glyxin, histidin, lysin,
leuxin, serin, threonin hoac valin tai vi tri 2088(4m). Ngoai ra, enzym theo phuong an
nay s& con bao gém mot hodc nhiu leuxin, threonin, valin hodc alanin tai vi tri
1781(Am), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai vi tri
1811(Am), prolin tai vi tri 1824(Am), phenylalanin tai vi tri 1864(4Am), Xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4m), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4dm), glyxin hodc threonin tai vi tri
2078(4m), phenylalanin tai vi tri 2079(4m), axit glutamic tai vi tri 2080(4m), sy lam
khuyét tai vi tri 2080(4m), sy 1am khuyét tai vi tri 2081(4m), axit glutamic tai vi tri
2095(4m), alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin,
xystein hodc serin tai vi tri 2098(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo séng ché s& c6 arginin, tryptophan, phenylalanin, glyxin, histidin,
lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m) va leuxin, threonin, valin
hodc alanin tai vi tri 1781(4m). Theo mdt phuwong én, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin,
serin, threonin ho#c valin tai vi tri 2088(4m) va glyxin tai vi tri 1785(4m). Theo mot
phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co arginin, tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri
2088(4m) va prolin tai vi tri 1786(4m). Theo mot phuong an, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 arginin, tryptophan, phenylalanin, glyxin, histidin,
lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m) va asparagin tai vi tri
1811(4m). Theo m{t phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6
arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hogc
valin tai vi tri 2088(4m) va xystein hodc glyxin tai vi tri 1999(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo sidng ché s& co6 arginin hoic tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri

2088(Am) va xystein hodc arginin tai vi tri 2027(4m). Theo mdt phuong én, axetyl-
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Coenzym A carboxylaza theo séng ché s& c6 arginin, tryptophan, phenylalanin, glyxin,
histidin, lysin, leuxin, serin, threonin ho#c valin tai vi tri 2088(4m) va isoleuxin tai vi
tri 2041(4m). Theo mot phuong an, axetyl-Coenzym A carboxylaza theo sang ché s&
c6 arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin
ho#c valin tai vi tri 2088(4m) va phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(Am). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo séng ché s& c6
arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc
valin tai vi tri 2088(4m) va leuxin tai vi tri 2074(4m). Theo mot phuong éan, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 arginin, tryptophan, phenylalanin, glyxin,
histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m) va leuxin,
| isoleuxin, metionin hodc valin bd sung tai vi tri 2075(4m). Theo moét phuong é4n,
axetyl-Coenzym A carboxylaza theo sang ché s& co arginin, tryptophan, phenylalanin,
glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m) va glyxin
hodc threonin tai vi tri 2078(4m). Theo m{t phuong 4an, axetyl-Coenzym A
carboxylaza theo séang ché s& c6 arginin, tryptophan, phenylalanin, glyxin, histidin,
lysin, leuxin, serin, threonin hogc valin tai vi tri 2088(4m) va alanin hodc serin tai vi
tri 2096(Am). Theo modt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s&
c6 arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin
hoic valin tai vi tri 2088(4m) va alanin, glyxin, prolin, histidin, xystein hodc serin tai
vi tri 2098(4m).

Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché khéac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tmg tai vi tri axit amin 2095(4m) va &
mot hodc nhiéu vi tri axit amin bb sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 axit glutamic tai vi tri 2095(4m). Ngoai ra, enzym theo
phuong an nay s€ con bao gém mot hodic nhiu leuxin, threonin, valin hodc alanin tai
vi trf 1781(4m), glyxin tai vi tri 1785(Am), prolin tai vi tri 1786(4m), asparagin tai vi
tri 1811(4m), prolin tai vi tri 1824(4m), phenylalanin tai vi tri 1864 (4m), xystein hodc
glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027(4m), glyxin tai vi tri
2039(4m), asparagin tai vi tri 2041 (4m), phenylalanin, isoleuxin hodc leuxin tai vi tri
2049(4Am), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4Am), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4m), glyxin hodc threonin tai vi tri

2078(4m), phenylalanin tai vi tri 2079(4m), axit glutamic tai vi tri 2080(4m), sy lam
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khuyét tai vi tri 2080(4m), su 1am khuyét tai vi tri 2081 (Am), arginin hodc tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc wvalin tai vi tri
2088(4m), alanin hodc serin tai vi tri 2096(4m), va alanin, glyxin, prolin, histidin,

xystein hodc serin tai vi tri 2098 (4m).

Theo mét phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché khac véi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 2096(4m) va &
mot hodc nhidu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché thong thudng s& c6 alanin hodic serin tai vi tri 2096(4m). Ngoai ra, enzym
theo phuong 4n nay s& con bao gdm mdt hodc nhidu leuxin, threonin, valin hodc alanin
tai vi tri 1781(4m), glyxin tai vi tri 1785(4m), prolin tai vi tri 1786(4m), asparagin tai
vi tri 1811(Am), prolin tai vi tri 1824(Am), phenylalanin tai vi tri 1864 (4m), Xystein
hodc glyxin tai vi tri 1999(4m), xystein hodc arginin tai vi tri 2027 (4m), glyxin tai vi
tri 2039(4m), asparagin tai vi tri 2041(4m), phenylalanin, isoleuxin ho#c leuxin tai vi
tri 2049(4m), valin tai vi tri 2059(4m), leuxin tai vi tri 2074(4m), leuxin, isoleuxin,
metionin hodc valin bd sung tai vi tri 2075(4Am), glyxin hodc threonin tai vi tri
2078(Am), phenylalanin tai vi tri 2079(4Am), axit glutamic tai vi tri 2080(4m), sy lam
khuyét tai vi tri 2080(4m), sw 1am khuyét tai vi tri 2081(4m), arginin, tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri
2088(4Am), axit glutamic tai vi tri 2095(4m), va alanin, glyxin, prolin, histidin, xystein
hodc serin tai vi tri 2098(4m). Theo mot phuong an, axetyl-Coenzym A carboxylaza
theo séng ché s& c6 alanin hodc serin tai vi tri 2096(4m) va leuxin, threonin hodc
alanin tai vi tri 1781(4m). Theo mgt phuong an, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 alanin hodc serin tai vi tri 2096(4m) va glyxin tai vi tri 1785(4m). Theo
mdt phwong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin hodc serin
tai vi tri 2096(4Am) va prolin tai vi tri 1786(4m). Theo mot phuong 4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 alanin hoic serin tai vi tri 2096(4m) va
asparagin tai vi tri 1811(4m). Theo mét phuong an, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 alanin hoic serin tai vi tri 2096(4m) va xystein hogc glyxin tai vi
tri 1999(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo séng ché s&
¢6 alanin hodc serin tai vi tri 2096(4m) va xystein hodc arginin tai vi tri 2027(4m).
Theo mdt phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin hozic

serin tai vi tri 2096(4m) va isoleuxin tai vi tri 2041(4m). Theo mot phuong an, axetyl-
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Coenzym A carboxylaza theo sang ché s& c6 alanin hodc serin tai vi tri 2096(4m) va
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m). Theo mdt phuong é4n, axetyl-
Coenzym A carboxylaza theo sang ché s& c6 alanin hoic serin tai vi tri 2096(4Am) va
leuxin tai vi tri 2074(Am). Theo mdt phwong an, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 alanin hodc serin tai vi trf 2096(4m) va leuxin, isoleuxin, metionin hoic
valin bd sung tai vi tri 2075(4m). Theo mdt phuong &n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 alanin hogc serin tai vi tri 2096(4m) va glyxin hodc
threonin tai vi tri 2078(4m). Theo mdt phuong an, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 alanin hodc serin tai vi tri 2096(4m) va arginin, tryptophan,
phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri
2088(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché s& co
alanin hodc serin tai vi tri 2096(4m) va alanin, glyxin, prolin, histidin, xystein hodc

serin tai vi tri 2098 (4Am).

Theo mét phuong 4n, axetyl-Coenzym A carboxylaza theo sang ché khéc voi
axetyl-Coenzym A carboxylaza kiéu dai twong tng tai vi tri axit amin 2098(4m) va &
mdt hodc nhiu vi tri axit amin bd sung. Enzym axetyl-Coenzym A carboxylaza theo
sang ché théng ‘thuémg s& c6 alanin, glyxin, prolin, histidin, xystein hodc serin tai V1 tri
2098(4m). Ngoai ra, enzym theo phuong &n nay s€ con bao gdbm mot hodc nhiéu
leuxin, threonin, valin hodic alanin tai vi tri 1781(4m), glyxin tai vi tri 1785(4Am),
prolin tai vi tri 1786(4m), asparagin tai vi tri 1811(4m), prolin tai vi tri 1824(4dm),
phenylalanin tai vi tri 1864(4m), xystein hodc glyxin tai vi tri 1999(4m), xystein hoic
arginin tai vi tri 2027(4m), glyxin tai vi tri 2039(4m), asparagin tai vi tri 2041(4dm),
phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m), valin tai vi tri 2059(4m),
* leuxin tai vi tri 2074(4m), leuxin, isoleuxin, metionin hodc valin bd sung tai vi tri
2075(4m), glyxin hodc threonin tai vi tri 2078(4m), phenylalanin tai vi tri 2079(4m),
axit glutamic tai vi tri 2080(4m), sy 1am khuyét tai vi tri 2080(4m), sy 1am khuyét tai
vi tri 2081(4m), arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin,
threonin hodc valin tai vi tri 2088(4m), axit glutamic tai vi tri 2095(4m), va alanin
hogc serin tai vi tri 2096(4m). Theo mdt phuong 4&n, axetyl-Coenzym A carboxylaza
theo sang ché s& c6 alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri
2098(4m) va leuxin, threonin, valin ho#c alanin tai vi tri 1781(4m). Theo mdt phuong

an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolin, histidin,
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xystein hodc serin tai vi tri 2098(4m) va glyxin tai vi tri 1785(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolin, histidin,
xystein hodc serin tai vi tri 2098(4m) va prolin tai vi tri 1786(4m). Theo mdt phuong
an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolih, histidin,
xystein hodc serin tai vi tri 2098(4m) va asparagin tai vi tri 1811(4m). Theo mdt
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolin,
histidin, xystein hodc serin tai vi tri 2098(4m) va xystein hodc glyxin tai vi tri
1999(Am). Theo mdt phuong én, axetyl-Coenzym A carboxylaza theo sdng ché s& co
alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri 2098(4m) va xystein hodc
arginin tai vi trf 2027(4m). Theo mdt phuong 4n, axetyl-Coenzym A carboxylaza theo
sang ché s& c6 alanin, glyxin, prolin, histidin, xystein hodc serin tai vi tri 2098(4m) va
isoleuxin tai vi tri 2041(4Am). Theo mdt phuong an, axetyl-Coenzym A carboxylaza
theo sang ché s& co alanin, glyxin, prolin, histidin, xystein hodc -serin tai vi tri
2098(4Am) va phenylalanin, isoleuxin hodc leuxin tai vi tri 2049(4m). Theo mdt
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolin,
histidin, xystein hodc serin tai vi tri 2098(4m) va leuxin tai vi tri 2074(4m). Theo mot
phuong an, axetyl-Coenzym A carboxylaza theo sang ché s& c6 alanin, glyxin, prolin,
histidin, xystein hodc serin tai vi tri 2098(4m) va leuxin, isoleuxin, metionin hodc
valin bd sung tai vi tri 2075(4m). Theo mdt phuong 4n, axetyl-Coenzym A
carboxylaza theo sang ché s& c6 alanin, glyxin, prolin, histidin, xystein hogc serin tai
vi tri 2098(4m) va glyxin hodc threonin tai vi tri 2078(4m). Theo mot phuong an,
axetyl-Coenzym A carboxylaza theo sing ché s& c6 alanin, glyxin, prolin, histidin,
xystein ho#c serin tai vi tri 2098(4m) va arginin hodc tryptophan, phenylalanin, glyxin,
histidin, lysin, leuxin, serin, threonin hodc valin tai vi tri 2088(4m). Theo mot phuong
an, axetyl-Coenzym A carboxylaza theo sdng ché s& c6 alanin, glyxin, prolin, histidin,

xystein hodc serin tai vi tri 2098(4m) va alanin hodc serin tai vi tri 2096(4m).

Theo mot phuong 4n, sang ché bao gbm axetyl-Coenzym A carboxylaza c6
isoleuxin tai vi tri 2075(4m) va glyxin tai vi tri 1999(dm); axetyl-Coenzym A
carboxylaza c6 metionin tai vi tri 2075(4m) va axit glutamic tai vi tri 2080(4m);
axetyl-Coenzym A carboxylaza c6 metionin tai vi tri 2075(4m) va axit glutamic tai vi
tri 2095 (4m); axetyl-Coenzym A carboxylaza cé glyxin tai vi tri 2078(4m) va valin tai
vi tri 2041(4m); axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va
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glyxin tai vi tri 2039(4m); axetyl-Coenzym A carboxylaza cé glyxin tai vi tri
2078(4Am) va alanin tai vi tri 2049(4m); axetyl-Coenzym A carboxylaza c6 glyxin tai
vi tri 2078(Am) va xystein tai vi tri 2049(4m); axetyl-Coenzym A carboxylaza co
glyxin tai vi tri 2078(4m) va serin tai vi tri 2049(4m); axetyl-Coenzym A carboxylaza
c6 glyxin tai vi tri 2078(4m) va threonin tai vi tri 2049(4m); axetyl-Coenzym A
carboxylaza cé glyxin tai vi tri 2078(4m) va valin tai vi tri 2059(4m); axetyl-Coenzym
A carboxylaza ¢6 glyxin tai vi tri 2078(4m) va phenylalanin tai vi tri 2079(4m);
axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va prolin tai vi tri tai vi
tri 2079(Am); va axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va
glyxin tai vi tri 2088(4m).

Theo phuong an uu tién, sdng ché bao gdm axetyl-Coenzym A carboxylaza c6
leuxin tai vi tri 1781(4m) va prolin tai vi tri 1824(4m); axetyl-Coenzym A carboxylaza
c6 leuxin tai vi tri 1781(4m) va arginin tai vi tri 2027(4m); va axetyl-Coenzym A

carboxylaza cé glyxin tai vi tri 2078(4m) va prolin tai vi tri 1824(4m).

Theo phuong an dugc uu ti€én hon, sédng ché bao gém, axetyl-Coenzym A
carboxylaza c6 leuxin tai vi tri 1781(4m) va phenylalanin tai vi tri 2049(4m); axetyl-
Coenzym A carboxylaza c6 alanin tai vi tri 2098(4m) va leuxin tai vi tri 2049(4my);
axetyl-Coenzym A carboxylaza cé alanin tai vi tri 2098(4m) va histidin tai vi tri
2088(4m); axetyl-Coenzym A carboxylaza c6 alanin tai vi tri 2098(4m) va
phenylalanin tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6 alanin tai vi tri
2098(4Am) va lysin tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6 alanin tai vi
tri 2098(4m) va leuxin tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6 alanin
tai vi tri 2098(4m) va threonin tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6
glyxin tai vi tri 2098(4m) va glyxin tai vi tri 2088(4m); axetyl-Coenzym A
carboxylaza c6 glyxin tai vi tri 2098(4m) va histidin tai vi tri 2088(4m); axetyl-
Coenzym A carboxylaza c6 glyxin tai vi tri 2098(4m) va leuxin tai vi tri 2088(4m);
axetyl-Coenzym A carboxylaza cé glyxin tai vi tri 2098(4m) va serin tai vi tri
2088(4m); axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2098(4m) va threonin tai
vi tri 2088 (4m); axetyl-Coenzym A carboxylaza co glyxin tai vi tri 2098(4m) va valin
tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6 xystein tai vi tri 2098(4dm) va
tryptophan tai vi tri 2088(4m); axetyl-Coenzym A carboxylaza c6 serin tai vi tri
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2098(Am) va tryptophan tai vi tri 2088(4m); va axetyl-Coenzym A carboxylaza co su
1am khuyét tai vi tri 2080(4m) va su 1am khuyét tai vi tri 2081 (Am).

Theo phuwong 4n dwgc wu tién nhit, sang ché bao gém axetyl-Coenzym A
carboxylaza cé leuxin tai vi tri 1781(4m) va asparagin tai vi tri 2041(4m); axetyl-
Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va xystein tai vi tri 2027 (Am);
axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4dm) va leuxin tai vi tri
2075(Am); axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri 1781(Am) va
phenylalanin tai vi tri 1864(4m); axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri
1781(4Am) va alanin tai vi tri 2098(4m); axetyl-Coenzym A carboxylaza c6 leuxin tai
vi tri 1781(4m) va glyxin tai vi tri 2098(4dm); axetyl-Coenzym A carboxylaza cd
leuxin tai vi tri 1781(4m) va su nhan doi 2075(4m); axetyl-Coenzym A carboxylaza
c6 glyxin tai vi tri 1999(4m) va phenylalanin tai vi tri 1864(4m); axetyl-Coenzym A
carboxylaza c6 glyxin tai vi tri 1999(4m) va isoleuxin tai vi tri 2049(4m); axetyl-
Coenzym A carboxylaza c6 glyxin tai vi trf 1999(4m) va leuxin tai vi tri 2075(4m); va
axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 1999(4m) va alanin tai vi tri
2098(Am).

Phéan tir axit nucleic:

Sang ché con bao gdm phén tir axit nucleic ma héa toan by hoic mot phin cia
enzym axetyl-Coenzym A carboxylaza dugc md ta trén day. Phan tir axit nucleic theo
sang ché c6 thé bao gbm trinh ty axit nucleic ma hoa trinh ty axit amin bao gdm kiéu
duoc cai bién ciia mot hodc ca hai trong s6 cac SEQ ID NO: 2 va 3, trong d6 trinh tu
nay dugc cai bién sao cho protein dugc ma héa gdbm mot hoic nhiéu dang sau: axit
amin tai vi tri 1781(4m) 1a leuxin, threonin, valin hodc alanin; axit amin tai vi tri
1785(4Am) 1a glyxin; axit amin tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri
1811(Am) 1a asparagin; axit amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri
1864(4Am) 1a phenylalanin; axit amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit
amin tai vi tri 2027(4m) 1a xystein hodc arginin; axit amin tai vi tri 2039(4m) la
glyxin; axit amin tai vi tri 2041(4m) 1a asparagin; axit amin tai vi tri 2049(4m) la
phenylalanin, isoleuxin hodc leuxin; axit amin tai vi tri 2059(4m) 1a valin; axit amin
tai vi tri 2074(Am) 1a leuxin; axit amin tai vi tri 2075(4m) 1a leuxin, isoleuxin,
metionin hodc valin bd sung; axit amin tai vi tri 2078(4m) 13 glyxin hodc threonin; axit
amin tai vi tri 2079(4m) 1 phenylalanin; axit amin tai vi tri 2080(4m) la axit glutamic;
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axit amin tai vi tri 2080(4m) dugc 1am khuyét; axit amin tai vi tri 2081(4m) dugc 1am
khuyét; axit amin tai vi tri 2088(4m) 1a arginin, tryptophan, phenylalanin, glyxin,
histidin, lysin, leuxin, serin, threonin hodc valin; axit amin tai vi tri 2095(4m) 1a axit
glutamic; axit amin tai vi trf 2096(4m) 1a alanin hodc serin; hodc axit amin tai vi tri
2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin, cling nhu phén tir axit nucleic
bd trg v6i toan b hodc mot phﬁn cta trinh ty ma hoa. Theo mot sb phuong &n, phan tir
axit nucleic theo sang ché c6 thé ma hoa axetyl-Coenzym A carboxylaza c6 nhiéu su

khac nhau v6i axetyl-Coenzym A carboxylaza kiéu dai nhu duge mb ta trén day.

Theo mdt phuong 4n, sang ché bao gbdbm phan tir axit nucleic ma hoa axetyl-
Coenzym A carboxylaza khac vdi axetyl-Coenzym A carboxylaza cia céy kiéu dai
teong ung & chi mdt trong s6 cac vi tri sau: 1781(4dm), 1785(4dm), 1786(4m),
1811(4Am), 1824(Am), 1864(Am), 1999(Am), 2027(Am), 2039(Am), 2041(Am),
2049(4Am), 2059(Am), 2074(Am), 2075(Am), 2078(Am), 2079(Am), 2080(4m),
2081(4m), 2088(4m), 2095(4Am), 2096(4Am) hogc 2098(4m). Theo mdt phuong én
axetyl-Coenzym A carboxylaza ctia cdy c6 kha ning chiu dugc thubc diét co theo séng
ché s& khac & chi mot trong sb cac vi tri sau: 2078(4m), 2088(4m) hodc 2075(Am).
Theo phuong an wu tién axetyl-Coenzym A carboxylaza cla cdy c6 kha ndng chiu
dugc thube diét c6 theo sang ché s& khac & chi mot trong sb céac vi tri sau: 2039(4dm),
2059(Am), 2080(4m) hodc 2095(Am). Theo phuong an dugc uwu tién hon, axetyl-
Coenzym A carboxylaza cta cdy c6 kha ning chiu dugc thudc diét co theo sang ché s&
khac & chi mdt trong sb cac vi tri sau: 1785(4m), 1786(4Am), 1811(4Am), 1824(4dm),
1864(Am), 2041(4Am), 2049(4Am), 2074(Am), 2079(Am), 2081(Am), 2096(4m) hodc
2098(4m). Theo phuwong &n dugc uu tién nhét, axetyl-Coenzym A carboxylaza ciia cdy
¢6 kha nang chiu dugc thube diét cd theo sang ché s& khac & chi mdt trong sd céc vi tri
sau: 1781(4m), 1999(Am), 2027 (Am), 2041(Am) hodc 2096 (4m).

Theo m{t phuong an, sang ché bao gdm phan tir axit nucleic ma héa axetyl-
Coenzym A carboxylaza chi c6 mot trong s& cac thay thé sau: isoleuxin tai vi tri
2075(Am), glyxin tai vi tri 2078(4m) hodc arginin tai vi tri 2088(4m). Theo phuong an
vu tién, sang ché bao gdm phan tir axit nucleic ma hoa axetyl-Coenzym A carboxylaza
chi ¢6 mdt trong sb6 cac thay thé sau: glyxin tai vi tri 2039(4m), valin tai vi tri
2059(4m), metionin tai vi tri 2075(4m), su nhan doi cta vi tri 2075(4m) (tc la, sy cai

xen cua valin gitta 2074(4m) va 2075(4m) hodc su cai xen cla valin gilta vi tri
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2075(Am) va 2,076(Am), su 1am khuyét vi tri axit amin 2088(4m), axit glutamic tai vi
tri 2080(4m), sy 1am khuyét vi tri 2088(4m) hodc axit glutamic tai vi tri 2095(4m).
Theo phuong 4n dugc uu tién hon, sang ché bao gébm phén tir axit nucleic ma héa
axetyl-Coenzym A carboxylaza chi c6 mot trong s& cac thay thé sau: glyxin tai vi tri
1785(Am), prolin tai vi tri 1786(4Am), asparagin tai vi tri 1811(4m), leuxin tai vi tri
2075(Am), metionin tai vi tri 2075(Am), threnonin tai vi tri 2078(4m), sy lam khuyét
tai vi tri 2080(4m), su 1am khuyét tai vi tri 2081(4m), tryptophan tai vi tri 2088(4m),
serin tai vi tri 2096(4my), alanin tai vi tri 2096(4m), alanin tai vi tri 2098(4m), glyxin
tai vi tri 2098 (4m), histidin tai vi tri 2098(4m), prolin tai vi tri 2098(4m) hodc serin tai
vi tri 2098(4m). Theo phuwong 4n dwgc wu tién nhét, sing ché bao gém phan tir axit
nucleic ma hoa axetyl-Coenzym A carboxylaza chi c6 mét trong sd cac thay thé sau:
leuxin tai vi tri 1781(4m), threonin tai vi tri 1781(4m), valin tai vi tri 1781(4m), alanin
tai vi tri 1781(4m), glyxin tai vi tri 1999(4m), xystein tai vi tri 2027(Am), arginin tai vi
tri 2027(4Am), asparagin tai vi tri 2041(Am), valin tai vi tri 2041(4m), alanin tai vi tri
2096(Am), va serin tai vi tri 2096(4m).

Theo mot phuong 4n, phan tir axit nucleic theo sang ché c6 thé ma hoa axetyl-
Coenzym A carboxylaza bao gém leuxin, threonin, valin hodc alanin tai vi tri
1781(Ahz) va xystein hodc glyxin tai vi tri 1999(4m). Theo mot phwong 4n, phan t
axit nucleic theo sang ché c6 thé ma héa axetyl-Coenzym A carboxylaza bao gbm
léuxin; threonin, valin hodc alanin tai vi tri 1781(4m) va xystein ho#c arginin tai vi tri
2027(Am). Theo mt phuong an, phan tir axit nucleic theo sang ché c6 thé ma hoa
axetyl-Coenzym A carboxylaza bao gdm leuxin, threonin, valin hoic alanin tai vi tri
1781(4Am) va asparagin tai vi tri 2041(4Am). Theo mét phuong én, phan tit axit nucleic
theo sa’mg‘ ché c6 thé ma hoa axetyl-Coenzym A carboxylaza bao gdm leuxin, threonin,
valin hodc alanin tai vi tri 1781(4m) va phenylalanin, isoleuxin hogc leuxin tai vi tri
2049(4Am). Theo mdt phuong an, phén tr axit nucleic theo sing ché c6 thé ma hoa
axetyl-Coenzym A carboxylaza bao gbm leuxin, threonin, valin hoic alanin tai vi tri
1781(4Am) va leuxin ho#c isoleuxin tai vi tri 2075(4m). Theo mot phuwong 4n, phén tr
axit nucleic theo sang ché c6 thé ma hoa axetyl-Coenzym A carboxylaza bao gbm
leuxin, threonin, valin hodc alanin tai vi tri 1781(4m) va glyxin tai vi tri 2078(4m).
Theo mdt phuong 4n, phén tr axit nucleic theo sang ché c6 thé ma héa axetyl-

Coenzym A carboxylaza bao gdm leuxin, threonin, valin hodc alanin tai vi tri
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1781(Am) va arginin tai vi tri 2088(4m). Theo mot phuong an, phan tir axit nucleic
theo sang ché c6 thé ma héa axetyl-Coenzym A carboxylaza bao gdm leuxin, threonin,
valin hodc alanin tai vi tri 1781(4m) va alanin tai vi tri 2096(4m). Theo mot phuong
an, phan tur axit nucleic theo sang ché c6 thé ma héa axetyl-Coenzym A carboxylaza
bao gém leuxin, threonin, valin ho#c alanin tai vi tri 1781(4m) va alanin tai vi tri
2098(4m). Theo mdt phuwong an, phan tir axit nucleic theo sang ché c6 thé ma hoa
axetyl-Coenzym A carboxylaza bao gdm leuxin, threonin, valin hoic alanin tai vi tri
1781(Am), xystein tai vi tri 2027(4m), va asparagin tai vi tri 2041(4m). Theo mot
phuong an, phan t axit nucleic theo séng ché c6 thé ma hoa axetyl-Coenzym A
carboxyiaza bao gf‘)m leuxin, threonin, valin ho#c alanin tai vi tri 1781(4Am), xystein tai

vi tri 2027 (Am), asparagin tai vi tri 2041(4m), va alanin tai vi tri 2096 (4m).

Theo mdt phuong 4n, sing ché bao gém, phén tir axit nucleic ma héa axetyl-
Coenzym A carboxylaza cé isoleuxin tai vi tri 2075(4m) va glyxin tai vi tri 1999 (4m);
phin tr axit nucleic m& hoéa axetyl-Coenzym A carboxylaza c¢6 metionin tai vi tri
2075(Am) va axit glutamic tai vi tri 2080(Am); phan tir axit nucleic mi héa axetyl-
Coenzym A carboxylaza c6 metionin tai vi tri 2075(4m) va axit glutamic tai vi tri
2095(4m); phan tit axit nucleic ma hoa axetyl-Coenzym A carboxylaza c6 glyxin tai vi
tri 2078(4m) va valin tai vi tri 2041 (Am); phan tir axit nucleic mé héa axetyl-Coenzym
A carboxylaza c¢6 glyxin tai vi tri 2078 (4m) va glyxin tai vi tri 2039(4m); phén tir axit
nucleic mi héa axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va alanin
tai vi tri 2049(4m); phan tr axit nucleic ma hoa axetyl-Coenzym A carboxylaza c6
glyxin tai vi tri 2078(4m) va xystein tai vi tri 2049(4m); phén tit axit nucleic ma hoa
axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va serin tai vi tri
2049 (4Am); phan tit axit nucleic ma hoa axetyl-Coenzym A carboxylaza c6 glyxin tai vi
tri 2078(4m) va threonin tai vi tri 2049(4m); phan tir axit nucleic mad héa axetyl-
Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va valin tai vi tri 2059(4m);
phan tit axit nucleic md hoa axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri
2078(4Am) va phenylalanin tai vi tri 2079(4m); phan tr axit nucleic mé hoa axetyl-
Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va prolin tai vi tri tai vi tri
2079(Am); hodic phan t axit nucleic mi hoa axetyl-Coenzym A carboxylaza c6 glyxin

tai vi tri 2078 (4m) va glyxin tai vi tri 2088(4m).
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Theo phuong 4n uu tién, sing ché bao gdm phan tir axit nucleic ma héa axetyl-
Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va prolin tai vi tri 1824(4m),
phan t& axit nucleic md hdéa axetyl-Coenzym A carboxylaza cé leuxin tai vi tri
1781(Am) va arginin tai vi tri 2027(4m); hodc phén t& axit nucleic md hda axetyl-

Coenzym A carboxylaza c6 glyxin tai vi tri 2078(4m) va prolin tai vi tri 1824 (Am).

Theo phuong 4n dugc vu tién hon, sang ché bao gdm phan tir axit nucleic ma héa
axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va phenylalanin tai vi tri
2049 (Am); phan tir axit nucleic ma héa axetyl-Coenzym A carboxylaza cé alanin tai vi
tri 2098(4m) va leuxin tai vi tri 2049(4m); phan t& axit nucleic md hoéa axetyl-
Coenzym A carboxylaza c6 alanin tai vi tri 2098(4m) va histidin tai vi tri 2088 (4m);
phin ti axit nucleic md hdéa axetyl-Coenzym A carboxylaza cé alanin tai vi tri
2098(Am) va phenylalanin tai vi tri 2088(4m); phan ti axit nucleic ma@ hoa axetyl-
Coenzym A carboxylaza c6 alanin tai vi tri 2098(4m) va lysin tai vi tri 2088(4m);
phan tr axit nucleic ma héa axetyl-Coenzym A carboxylaza cé alanin tai vi tri
2098(A4m) va leuxin tai vi tri 2088(4m); phan tir axit nucleic ma hoa axetyl-Coenzym
A carboxylaza cé alanin tai vi tri 2098(4m) va threonin tai vi tri 2088(4m); phén t

“axit nucleic ma héa axetyl-Coenzym A carboxylaza cé glyxin tai vi trf 2098(4m) va
glyxin tai vi tri 2088(4m); phén tr axit nucleic ma hoa axetyl-Coenzym A carboxylaza
¢6 glyxin tai vi tri 2098(4m) va histidin tai vi tri 2088(4m); phén t axit nucleic ma
hoa axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2098(4m) va leuxin tai vi tri
2088(4Am); phan tir axit nucleic ma héa axetyl-Coenzym A carboxylaza c6 glyxin tai vi
tri 2098(4m) va serin tai vi tri 2088 (4m); phan tir axit nucleic ma hoéa axetyl-Coenzym
A carboxylaza c6 glyxin tai vi tri 2098(4m) va threonin tai vi tri 2088(4m); phéan tir
axit nucleic ma hoa axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 2098(4m) va
valin tai vi tri 2088(4m); phan tr axit nucleic ma hoa axetyl-Coenzym A carboxylaza
¢6 xystein tai vi tri 2098(4m) va tryptophan tai vi tri 2088(4m); phan tir axit nucleic
ma hoéa axetyl-Coenzym A carboxylaza c6 serin tai vi tri 2098(4m) va tryptophan tai
vi tri 2088(4m); hodc phéan tir axit nucleic ma hoéa axetyl-Coenzym A carboxylaza cd

su lam khuyét tai vi tri 2080(4m) va su 1am khuyét tai vi trf 2081(Am).

Theo phuong 4n dugc uu ti€n nhét, sang ché bao gdm, phan tir axit nucleic ma
héa axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va asparagin tai vi tri

2041(Am); phan ti axit nucleic mé hoa axetyl-Coenzym A carboxylaza c6 leuxin tai vi
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tri 1781(Am) va xystein tai vi tri 2027(4m); phan t axit nucleic md hda axetyl-
Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va leuxin tai vi tri 2075(dm),
phén tir axit nucleic md hoa axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri
1781(Am) va phenylalanin tai vi tri 1864(4m); phén tir axit nucleic md hoa axetyl-
Coenzym A carboxylaza c6 leuxin tai vi tri 1781(4m) va alanin tai vi tri 2098 (4m);
phén t& axit nucleic md hoa axetyl-Coenzym A carboxylaza c6 leuxin tai vi tri
1781(4m) va glyxin tai vi tri 2098(4m); phéan tir axit nucleic ma hda axetyl-Coenzym
A carboxylaza c6 leuxin tai vi tri 1781(4m) va su nhan d6i 2075(4m); phan tr axit
nucleic md hdéa axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 1999(4m) va
phenylalanin tai vi tri 1864(4m); phan tir axit nucleic mad hda axetyl-Coenzym A
carboxylaza cd glyxin tai vi tri 1999(4m) va isoleuxin tai vi tri 2049(4m); phan tr axit
nucleic ma hoda axetyl-Coenzym A carboxylaza c6 glyxin tai vi tri 1999(4m) va leuxin
tai vi tri 2075(4m); hodc phan tir axit nucleic ma hda axetyl-Coenzym A carboxylaza

¢6 glyxin tai vi tri 1999(4m) va alanin tai vi tri 2098(4m).

Theo modt phwong 4n, sang ché dé xuét cdy lua bao gdm axit nucleic ma héa
polypeptit Axetyl-Coenzym A carboxylaza c6 mot hoic nhidu sy thay thé nhu dugc
mo ta trén day.

Theo mot phwong 4n, sang ché d& xult cdy thudc nhanh BEP bao gdm axit
nucleic ma héa polypeptit Axetyl-Coenzym A carboxylaza c6 mot hodc nhiéu sy thay

thé nhu duogc md ta trén day.

Theo mdt phuong 4n, sang ché d& xuét cdy thudc nhanh phu BET bao gdm axit
nucleic ma héa polypeptit Axetyl-Coenzym A carboxylaza c6 mot hodc nhiéu sy thay

thé nhu duoc md ta trén day.

Theo mot phuong 4n, sang ché dé xuét cay trong BET bao gdm axit nucleic ma
héa polypeptit Axetyl-Coenzym A carboxylaza c6 mot hodc nhiéu sy thay thé nhu
dugc mo ta trén day.

Theo mdt phuong 4n, sang ché d& xuit cay mot 14 mam bao gdm axit nucleic ma
hoa polypeptit Axetyl-Coenzym A carboxylaza c6 mot hodc nhiéu sy thay thé nhu
dugce mo ta trén day.

Phan tr axit nucleic theo sang ché c6 thé 13 ADN, duogc din xuét tir ADN hoic

cADN ho#ic ARN cua hé gen. Phén tir axit nucleic theo sang ché c6 thé c6 trong tur
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nhién hoic c6 thé dugc téng hop. Phan tir axit nucleic theo sang ché c6 thé dugc phéan

' 1ap, tai t hop va/hoic dugc gdy dot bién.

Theo mét phurong 4n, phan tir axit nucleic theo sang ché ma hoéa enzym axetyl-
Coenzym A carboxylaza trong d6 axit amin tai vi tri 1781(4m) 1a leuxin hodc alanin
hodc phén tir bd trg v6i phan tir axit nucleic nay. Phan tir axit nucleic nay bao gdm,
nhung khong giéi han &, ADN cia hé gen ma dung lam khudn cho sy phién md ARN
so cAp, phan tir plasmit ma hoa axetyl-Coenzym A carboxylaza, cling nhu mARN ma

hoéa axetyl-Coenzym A carboxylaza nay.

Phén tir axit nucleic theo sang ché c6 thé bao gém trinh ty khong ma hoéa, ma c6
thé dugc hodc khéng duogc phién ma. Trinh ty khong ma hoéa ma c6 thé dugc bao gém
~ trong phan tir axit nucleic theo sang ché bao gdm, nhung khéng giéi han &, 5' va 3'
UTR, tin hiéu polyadenyl hoa va trinh tu diéu hoa ma kiém so4t sy biéu hién cua gen
(vi dy, gen khoi dAu). Phén tir axit nucleic theo sang ché ciing c6 thé bao gbm trinh ty
mé héa peptit chuyén tiép, vi tri phan cét proteaza, vi tri bién ddi cong héa trj va céc vi
tri twong tu. Theo mdt phwong 4n, phan tir axit nucleic theo sang ché ma hoéa trinh tu
peptit chuyén tiép cta luc lap ngodi trinh ty mad héa enzym axetyl-Coenzym A

carboxylaza.

Theo phwong an khéc, phén tir axit nucleic theo sang ché c6 thé ma héa enzym
axetyl-Coenzym A carboxylaza c6 do ddng nhét trinh ty it nhit b%mg 50%, 60%, 70%,
75%, 80%, 85%, 90%, 95% hodc nhidu hon so véi kidu dugc cai bién cia mot hodc ca
hai trong s6 cac SEQ ID NO: 2 va 3, trong d6 trinh tw ndy dugc cai bién sao cho
protein dugc ma hoa bao gdm mot hoic nhidu dang sau: axit amin tai vi tri 1781(4m)
1a leuxin, threonin, valin hodc alanin; axit amin tai vi tri 1785(4m) 1a glyxin; axit amin
tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri 1811(4m) 1a asparagin; axit amin tai vi
tri 1824(Am) 1a prolin; axit amin tai vi tri 1864(4m) 14 phenylalanin; axit amin tai vi tri
1999(4m) 1a xystein hodc glyxin; axit amin tai vi tri 2027(4m) 1a xystein hodc arginin;
axit amin tai vi tri 2039(4m) 1a glyxin; axit amin tai vi tri 2041(4m) 14 asparagin; axit
amin tai vi tri 2049(4m) 1a phenylalanin, leuxin hodc isoleuxin; axit amin tai vi tri
2059(Am) 1a valin; axit amin tai vi tri 2074 (4m) 1a leuxin; axit amin tai vi tri 2075(4m)
12 leuxin, isoleuxin hoic metionin hodc valin bd sung; axit amin tai vi tri 2078(4m) 1a
glyxin hodc threonin; axit amin tai vi tri 2079(4m) 1a phenylalanin; axit amin tai vi tri
2080(4m) 1a axit glutamic; axit amin tai vi tri 2080(4m) dugc lam khuyét; axit amin
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tai vi tri 2081(4m) dugc lam khuyét; axit amin tai vi tri 2088(Am) la arginin,
tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin, serin, threonin hodc valin; axit
amin tai vi trf 2095(4m) 1a axit glutamic; axit amin tai vi tri 2096(4m) 1a alanin hoic
serin; hodc axit amin tai vi tri 2098(4m) 1a alanin, glyxin, prolin, histidin hodc serin,

cling nhu phén tir axit nucleic bo trg véi toan b hodc mdt phan cua trinh ty mi ho4.

Theo sang ché, "phén tram (%) d6 déng nhét trinh tu" dugc x4c dinh 1a ty 1€ phén
trim clia cAc nucleotit hodc axit amin trong trinh ty dAn xuit Gmg vién gidng véi céac
nucleotit hodc axit amin trong trinh ty muyc ti€u (hoac phﬁn dugc dinh rd cta ching),
sau khi sip hang trinh tw va dua vao cic khoang tréng, néu cin dé dat dugc phin trim
d6 ddng nhét trinh ty tdi da, nhu dugc tao ra béi chuwong trinh BLAST c6 tai trang web
http://blast.ncbi.nlm.nih.gov/Blast.cgi v&i cac théng sb tra chu dwoc dit & gid tri mic
dinh.

Sang ché con bao gbm phén tir aXit nucleic ma lai véi phan tir axit nucleic ma
hoa axetyl-Coenzym A carboxylaza theo sang ché ciing nhu phan tir axit nucleic ma
lai v6i trinh ty bd sung cia phin tr axit nucleic md hoa axetyl-Coenzym A
carboxylaza theo sang ché. Theo mét phuong 4n, phan tir axit nucleic theo sang ché
bao gdm phan tir axit nucleic ma lai véi phan tir axit nucleic ma héa mot hodc nhidu
kiéu dugc cai bién clia mot hodc ca hai trinh tu néu trong SEQ ID NO: 2 va 3, trong d6
trinh ty ndy duogc cai bién sao cho protein dugc ma héa bao gém mot hoic nhidu dang
sau: axit amin tai vi tri 1781(4m) 13 leuxin, threonin, valin hodc alanin; axit amin tai vi
tri 1785(Am) 1a glyxin; axit amin tai vi tri 1786(4m) 1a prolin; axit amin tai vi tri
1811(4Am) 1a asparagin; axit amin tai vi tri 1824(4m) 1a prolin; axit amin tai vi tri
1864(Am) 13 phenylalanin; axit amin tai vi tri 1999(4m) 1a xystein hodc glyxin; axit
amin tai vi tri 2027(4Am) 1a xystein hodc arginin; axit amin tai vi tri 2039(4m) la
glyxin; axit amin tai vi tri 2041(4m) 1a asparagin; axit amin tai vi tri 2049(4dm) 1a

“phenylalanin, isoleuxin hodc leuxin; axit amin tai vi tri 2059(4m) 1a valin; axit amin
tai vi tri 2074(4dm) 1a leuxin; axit amin tai vi tri 2075(4m) 1a leuxin, isoleuxin hodc
metionin hodc valin bd sung; axit amin tai vi tri 2078(4m) 1a glyxin hodc threonin; axit
amin tai vi tri 2079(4m) 1a phenylalanin; axit amin tai vi tri 2080(4m) 1a axit glutamic;
axit amin tai vi tri 2080(4m) dwgc lam khuyét; axit amin tai vi tri 2081(4m) dwoc 1am
khuyét; axit amin tai vi tri 2088(4m) 1a arginin, tryptophan, phenylalanin, glyxin,

histidin, lysin, leuxin, serin, threonin hodc valin; axit amin tai vi tri 2095(4m) 1a axit
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glutamic; axit amin tai vi tri 2096(4m) 1a alanin hodc serin; hodc axit amin tai vi tri
2098(Am) 1a alanin, glyxin, prolin, histidin hodc serin, cling nhu phén tr axit nucleic
bd tro v4i toan bd hodc mot ph?m cta trinh ty ma hod hojc trinh ty bd sung clia phan
tir axit nucleic ndy trong diéu kién lai nghiém ngit. P nghiém ngit clia qua trinh lai
va ¢6 thé duoc kiérﬁ soat bai nhiét ‘dé, néng do ion, do pHA, va su ¢6 mit cia chit lam
bién tinh nhu formamit trong qué trinh lai va rira. Céc diéu kién nghiém ngét c6 thé
dugc st dung bao gém cac didu kién d3 duogc xac dinh trong Current Protocols in
Molecular Biology, Vol. 1, Chap. 2,10, John Wiley & Sons, Publishers (1994) va
Sambrook et al., Molecular Cloning, Cold Spring Harbor (1989), tai li€u nay dugc néu
mdt cach cy thé trong ban mé ta nay vi chung lién quan dén viée giai thich vé cac diéu

kién nghiém ngit.

Thé dot bién bit ky trong sb céc thé dot bién dugc mo ta trén day trong plasmit

v6i su két hop clia gen quan tAm c6 thé duoc sir dung trong qua trinh bién nap.

Theo mdt phuong an, séng ché dé xuét vecto biéu hién bao gdm phan tir axit

nucleic ma héa thé dot bién ACCaza bat ky duge mo ta trén day.

Theo mdt. phuong 4n, sang ché dé xuit viéc str dung axit nucleic ACCaza dot
bién va cac protein dugc ma héa béi cac axit nucleic ACCaza ddt bién nay nhu dugc

md t& trén ddy dé 1am gen danh d4u chon loc.

Theo mot phuong an, phén tir axit nucleic theo sang ché bao gdm oligonucleotit
ma c6 thé duoc ding 1am méu do dé 1ai, doan mdi gidi trinh tu, va/hodc doan moi
PCR. Cac oligonucleotit nay ¢ thé duoc st dung, vi dy, dé x4c dinh trinh ty codon tai
vi tri cu thé trong phén tir axit nucleic mi héa axetyl-Coenzym A carboxylaza, vi dy,
boi PCR dic hiéu alen. Céc oligonucleotit niy c6 thé c6 chiéu dai nim trong khoang tir
khoang 15 dén khoang 30, tir khoang 20 dén khoang 30 hoic tir khoang tir 20 dén 25
nucleotit.

Thir nghiém d6i véi cac gen ACCaza dot bién kép “Thir nghiém DBLM”:

(1) Trong quan thé thir nghiém (cta, vi du, it nhét 12 va tét hon 1a it nhit 20) toan
bd cdy lta chira 1 hodc 2 ban sao cia gen ACCaza chuyén gen ma hoa it nhit ACCaza
dot bién kép (ttc 13, 1 doan cai xen nhiém sic thé nho nhét va 2 doan cai xen nhiém

séc thé 16n nhét cia gen ACCaza chuyén gen dugc thir nghiém),
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trong d6 cdy lua 13 thé hé tai sinh TO (“T-zero™)

va song song v6i quan thé doi ching cia cdy ndy dugc dung lam cay dé kiém tra

khong dugc xu ly;

(2) Str dung cho quin thé thir nghiém & thé tich phun 200 L/hecta ché phdm bao
gbém Tepraloxydim (AI) va 1% chét c6 diu dung cho cay tréng (COC), dé tao ra mirc
ap dung Al tuong duong v6i 50 g/hecta ctiia Tepraloxydim (AI);

(3) Xac dinh diém s v& tinh doc thuc vat d6i véi mbi cy thir nghiém va cay dbi
ching, dya trén hé¢ théng danh gi4 tén thuong ciy truyén thdng (vi du, danh gia bing
chiing tryc quan cua vét chay do thubc diét o, su thay d6i hinh théi 14, sy tan héo,
vang Ua, va cac dic didm hinh thai hoc khac, tot hon néu 1a theo thang danh gia tdn

thwong tiéu biéu, it nhét 1a mirc 5);

(4) Phan tich s8 liéu dugc thu gom dé x4c dinh xem it nhdt 75% cay trong quan
thé thir nghiém c6 thé hién tinh doc thuc vat trung binh, tirc 1a sy ting tdn thuong so

v6i cdy dbi chimg, it hon 10% hay khong; va

(5) Nhan dién két qua duong tinh dugc xac dinh nhu vay ching to ring ACCaza
dot bién kép tao ra AIT chép nhan dugc.

Thuoc diét cé

Sang ché dé xuét cdy, vi dy, cdy lua, ma c6 kha nang chiu dugc nbéng do cla
thudc diét c6 ma thudng e ché su sinh truéng cia cay kiéu dai. Cay nay thudng
khang thubc diét co ma gy anh hudng cho hoat tinh axetyl-Coenzym A carboxylaza.
Thuédc diét co bt ky ma e ché hoat tinh axetyl-Coenzym A carboxylaza c¢6 thé dugc
stt dung két hop véi cdy theo séng ché. Vi du thich hop bao gdm, nhung khong gi6i
han &, thudc diét co xyclohexandion, thubc diét cé aryloxyphenoxy propionat, va
thubc diét cé phenylpyrazol. Trong mot s6 phuong phap khéng ché co dai va/hoic
phét trién cdy c6 kha ning chiu dugc thubc diét co, it nhét mot loai thude diét c6 dugc
chon tir nhém bao gdm setoxydim, xycloxydim, tepraloxydim, haloxyfop, haloxyfop-P

hodc din xuat ctia thudc diét c6 bat ky trong so cac thuoc di€t co nay.

Bang 1 cung cp danh sich thudc diét cé xyclohexandion (DIM, con dugc goi la:
xyclohexen oxim xyclohexandion oxim; va CHD) ma gdy anh huéng cho hoat tinh

axetyl-Coenzyrh A carboxylaza va cé thé duoc sir dung két hop véi cay c6 kha ning
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chiu dugc thude diét co theo sang ché. Ngudi c6 hidu biét v& linh vic k§ thudt nay s&

nhén thiy ring cac thude diét co khéc trong 16p nay 13 hién c6 va c6 thé dugc st dung

két hop véi ciy c6 kha ning chiu dugc thudc diét co theo sang ché. Ciing dugc bao

gbm trong bang 1 1 danh sach c4c thudc diét cé aryloxyphenoxy propionat (con dugc

goi 1a aryloxyphenoxy propanoat; aryloxyphenoxyalkanoat; oxyphenoxy; APP; AOPP;

APA; APPA; FOP, luu ¥ ring céc thudc diét c6 nay d6i khi dugc viét vai hau té “-oic’)

ma gy anh hudng cho hoat tinh axetyl-Coenzym A carboxylaza va c6 thé duoc sir

dung két hop véi cdy c6 kha ning chiu duge thubc diét cd theo sang ché. Ngudi co

hidu biét v& Iinh vic k¥ thuat ndy s& nhan thiy ring céc thudc diét co khac trong 16p

nay 1a hién c6 va c6 theé dugce sir dung ket hop véi cdy c6 kha ndng chiu dugc thubc

diét co theo séang ché.

Bang 1

Chét e ché Lép | Congty | Vidu vé cac tir d0ng nghia va tén thwong mai

ACCaza

aloxydim DIM | BASF Fervin, Kusagard, NP-48Na, BAS 9021H,
Carbodimedon, Zizalon

butroxydim DIM | Syngenta | Falcon, ICI-A0500, Butroxydim

cletodim DIM | Valent Select, Prism, Centurion, RE-45601, Motsa

Clodinafop- FOP | Syngenta | Discover, Topik, CGA 184 927

propargyl

clofop FOP Axit fenofibric, Alopex

cloproxydim FOP

chlorazifop FOP

xycloxydim DIM | BASF Focus, Laser, Stratos, BAS 517H

xyhalofop-butyl FOP | Dow Clincher, XDE 537, DEH 112, Barnstorm

diclofop-metyl FOP | Bayer Hoegrass, Hoelon, Illoxan, HOE 23408,
Dichlorfop, Illoxan

fenoxaprop-P-etyl | FOP | Bayer Super Whip, Option Super, Exel Super, HOE-

| 46360, Aclaim, Puma S, Fusion

fenthiaprop FOP Taifun; Joker

fluazifop-P-butyl | FOP | Syngenta | Fusilade, Fusilade 2000, Fusilade DX, ICI-A
0009, ICI-A 0005, SL-236, IH-773B, TF-1169,
Fusion

haloxyfop-etotyl | FOP | Dow

Gallant, DOWCO 453EE
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haloxyfop-metyl | FOP | Dow Verdict, DOWCO 453ME

haloxyfop-P- FOP | Dow Edge, DE 535

metyl

isoxapyrifop FOP

Metamifop FOP |Dongbu |NA

pinoxaden DEN | Syngenta | Axial

profoxydim DIM | BASF Aura, Tetris, BAS 625H, Clefoxydim

propaquizafop FOP | Syngenta | Agil, Shogun, Ro 17-3664, Correct

quizalofop-P-etyl | FOP | DuPont | Assure, Assure II, DPX-Y6202-3, Targa Super,
NC-302, Quizafop

quizalofop-P- FOP | Uniroyal | Pantera, UBI C4874

tefuryl

setoxydim DIM | BASF Poast, Poast Plus, NABU, Fervinal, NP-55,
Sertin, BAS 562H, Cyetoxydim, Rezult

tepraloxydim DIM | BASF BAS 620H, Aramo, Caloxydim

tralkoxydim DIM | Syngenta | Achieve, Splendor, ICI-A0604, Tralkoxydime,
Tralkoxidym

trifop FOP

Ngoai thubc diét cé duge liét ké trén ddy, cac chét tc ché ACCaza khéc c6 thé
duoc st dung két hop véi cdy ¢6 kha ning chiu duoc thube diét co theo sang ché. Vi
du, thubc diét c6 trc ché ACCaza ciia 16p phenylpyrazol, con duoc goi 13 DEN, c6 thé
dugc st dung. DEN néu lam vi du 14 pinoxaden, 1a thanh vién loai phenylpyrazolin
cta 16p nay. Ché phdm thudc diét cé chira pinoxaden dugc ban duéi nhian Axial va

Traxos.

Ché phdm c6 hoat tinh diét c6 theo sang ché bao gdm mot hodc nhidu loai thudc
diét co trc ché axetyl-Coenzym A carboxylaza, va tity ¥ (cic) A.L nong hoc khéc, vi
du, mot hodic nhiéu sulfonylure (SU) dugc chon tir nhém bao gém amidosulfuron,
flupyrsulfuron, foramsulfuron, imazosulfuron, iodosulfuron, mesosulfuron,
nicosulfuron, thifensulfuron, va tribenuron, mubi va este ndng dung cda chung hodc
mot hodc nhiu imidazolinon dugc chon tr nhém bao gém imazamox, imazetapyr,
imazapyr, imazapic, hdn hgp clia chiing, va céc mudi va este néng dung clia chiing, c6
thé dugc str dung & dang bét ky chép nhén dugc v& mit ndng hoc. Vi du, cac ché phim
ndy c6 thé duge bao ché duéi dang dung dich gdc nuéc phun sin, bot, thé huyén phu;
dudi dang dic hodc dam dic géc nudc, dang dau hoic cac dung dich khéc, thé huyén
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phu hodc hé phén tan; dudi dang nhii twong, h¢ phéan tan dau, dang bot nhdo, bot min
dé ric kho, hat hodic cac dang c6 thé rai ric khéc. Ché pham thudc diét cé c6 thé dugc
ap dung theo cach bét ky da biét trong linh vuc k¥ thuét ndy, bao gém, vi dy, phun,
phun bui, ric kho, phan b, tuéi nude, xir ly hat giéng hoic gieo ddng thoi trong hdn
hop véi hat giéng. Dang st dung phu thugc vao muc dich dg dinh; trong trudng hop

bét k¥, chiing phai dam béo sy phan phdi tét nhit c6 thé ctia hoat chét theo sang ché.

Theo céc phwong 4n khéc, khi A.L tily y bao gdm thubc diét co tir 16p khac ma
(cac) cy theo sang ché thuong s& man cam véi, cdy dugc st dung dugce chon tir cac
cdy ma con bao gbm tinh trang dung chiu véi thudc diét cé nay. Cac tinh trang dung
chiu khac nay c6 thé dwoc tao ra cho ciy bang phuong phép bit ky da biét trong linh
vie k¥ thudt ndy, vi dy, bao gdm k§ thuat nhan gidng truyén théng dé thu dugc gen c6
ddc tinh dung chiu bang cach lai hozc lai noi trién, phat sinh dot bién, va/hodc bién

nap. Cay nay co thé dugc md ta 1a c6 céc tinh trang “dugc xEp chong”.

Ngoai ra, thubc diét co trc ché axetyl-Coenzym A carboxylaza bét ky néu trén c6
thé dugc két hop v6i mdt hodc nhiéu loai thude diét cé cia 16p khéc, vi du, thube diét
c6 rc ché axetohydroxyaxit syntaza, thube diét co trc ché EPSP syntaza, thube diét co
trc ché glutamin syntaza, thudc diét c6 trc ché sy sinh tdng hop lipit hoic séc td, thube
diét cé phé v& mang té bao, thudc diét co e ché sy quang hop hodc hd hip hoidc thude
diét ¢6 trc ché sinh trudng hodc didu hoa sinh trudng bit ky da biét trong linh vuc k§
thuat nay. Vi du khong gidi han bao gdm céc thudc diét cé duge trich dan trong Weed
Science Society of America’s Herbicide Handbook, 9th Edition edited by S.A.
Senseman, copy right 2007. Ché phdm c6 hoat tinh diét cé trong tai liéu ndy c6 thé c6
chtta mot hodc nhiéu hoat chit ndng dung dugc chon tir thubc diét ndm ndng dung,
thubc diét ndm strobilurin, thuc trir sdu (bao gém thudc diét giun tron), thudc diét ve
bét, va thubc diét dong vat than mém. Vi du khong giéi han bao gbm cac thube diét co
dugc trich dan trong 2009 Crop Protection Reference (www.greenbook.net), Vance

Publications.

Theo mdt phwong 4n cia sang ché, thubc diét co trc ché axetyl-Coenzym A
carboxylaza bt ky néu trén dugc két hop v6i thude diét c6 ma thé hién sy tdn hai thip
dbi véi cay lta, nhdr d6 sy dung chiu ciia cy laa véi thude diét cd nay cd thé thy y 1a
két qua cua su bién ddi gen cia cay trdng. Vi du v& thudc diét co nay 1a thubc diét co
trc ché axetohydroxyaxit syntaza imazametabenz, imazamox, imazapic, imazapyr,
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imazaquin, imazetapyr, azimsulfuron, bensulfuron, clorimuron, xyclosulfamuron,
etoxysulfuron,  flucetosulfuron, halosulfuron, imazosulfuron, metsulfuron,
orthosulfamuron, propyrisulfuron, pyrazosulfuron, bispyribac, pyrimisulfan hodc
penoxsulam, thudc diét cé trc ché EPSP syntaza glyphosat hoic sulfosat, thubc diét co
trc ché glutamin syntaza glufosinat, glufosinat-P hodc bialaphos, thudc diét co trc ché
su sinh tf)ng hop lipit benfuresat, molinat hodc thiobencarb, thube di€t co e ché sinh
tbng hop bentazon, paraquat, prometryn hodc propanil, thudc diét co tdy tréng
benzobixyclon, clomazon hodc tefuryltrion, thudc diét cé auxin 2,4-D, fluroxypyr,
MCPA, quinclorac, quinmerac hodc triclopyr, thubc diét c6 (e ché soi thoi
pendimethalin, thubc diét c6 wc ché VLCFA anilofos, butaclo, fentrazamit,
ipfencarbazon, mefenaxet, pretilaclo, axetoclo, metolaclo hodc S-metolaclo hodc thube
diét c6 trc ché protoporphyrinogen-IX-oxidaza carfentrazon, oxadiazon, oxyfluorfen,

pyraclonil hodc saflufenaxil.

Theo mdt phuong 4n cua sang ché, thubc diét co6 wc ché axetyl-Coenzym A
carbokylaza bét ky néu trén duoc két hop véi thube diét co ma thé hién su tbn hai thap
v6i cac cdy ngii cdc nhu laa mi, laa mach hoic lua mach den, nhd d6 sy dung chiu cua
céc cay ngi cbe vai thude diét cé nay co thé thy ¥ 1a két qua cia sy bién dbi gen cia
cy trdng. Vi du vé thubc diét cd nay la thudc diét ¢d trc ché axetohydroxyaxit syntaza
imazametabenz, imazamox, imazapic, imazapyr, imazaquin, imazetapyr,
amidosulfuron,  closulfuron, flucetosulfuron, flupyrsulfuron, iodosulfuron,
mesosulfuron, metsulfuron, sulfosulfuron, thifensulfuron, triasulfuron, tribenuron,
tritosulfuron, florasulam, pyroxsulam, pyrimisulfan, flucarbazon, propoxycarbazon
hoic thiencarbazon, thubc diét ¢ (rc ché EPSP syntaza glyphosat hogc sulfosat, thudc
diét co trc ché glutamin syntaza glufosinat, glufosinat-P hogc bialaphos, thudc diét co
trc ché sy sinh tbng hop lipit prosulfocarb, thudc diét co6 rc ché sy quang hop
bentazon, clotoluron, isoproturon, ioxynil, bromxynil, thubc diét co téy tréng
diflufenican, flurtamon, picolinafen hogc pyrasulfotol, thubc diét cé auxin
aminoxyclopyrachlor, aminopyralid, 2,4-D, dicamba, fluroxypyr, MCPA, clopyralid,
MCPP hoiic MCPP-P, thudc diét cd wrc ché soi thoi pendimethalin hogc trifluralin,
thudc diét co e ché VLCFA flufenaxet hodc thudc diét co wre ché protoporphyrinogen-
IX-oxidaza bencarbazon, carfentrazon hodc saflufenaxil hodc thubc diét co

difenzoquat.
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Theo mdt phwong 4n ciia sang ché, thubc diét co e ché axetyl-Coenzym A
carboxylaza bat ky néu trén dugc két hop vai thube diét ¢ ma thé hién su tén hai thip
véi ¢6 rAm, nho d6 sy dung chiu cliia cé rdm véi thudc diét cé nay c6 thé tuy y 1a két
qué cia sy bién dbi gen cua cdy trdng. Vi du v& thubc diét co nay la thubc diét co e
ché axetohydroxyaxit syntaza imazametabenz, imazamox, imazapic, imazapyr,
imazaquin, imazetapyr, flazasulfuron, foramsulfuron, halosulfuron, trifloxysulfuron,
bispyribac hogic thiencarbazon, thudc diét co trc ché EPSP syntaza glyphosat hoic
sulfosat, thudc diét cd (rc ché glutamin syntaza glufosinat, glufosinat-P ho#c bialaphos,
thube diét co e ché sinh téng hop atrazin hodc bentazon, thubc diét co téy tréng
mesotrion, picolinafen, pyrasulfotol hodc topramezon, thubc diét c6 auxin
aminoxyclopyrachlor, aminopyralid, 2,4-D, 2,4-DB, clopyralid, dicamba, dicloprop,
dicloprop-P, fluroxypyr, MCPA, MCPB, MCPP, MCPP-P, quinclorac, quinmerac
hodc trichlopyr, thubc diét c6 @c ché soi thoi pendimethalin, thudc diét co tc ché
VLCFA dimethenamit, dimethenamit-P ho#c ipfencarbazon, thudc diét c6 uc ché
protoporphyrinogen-IX-oxidaza saflufenaxil hodc sulfentrazon hodc thudc diét co

indaziflam.

Ngoai ra, thudc diét co e ché axetyl-Coenzym A carboxylaza bat ky néu trén c6
thé dwoc két hop voi cac chit 1am an toan. Cac chit 1am an toan 13 hop chit héa hoc
ma ngdn nglra hodc lam gidm sy tbn hai dén cay hitu ich ma khong c6 tc dong chinh
dén tac dung diét ¢6 clia thude diét co dbi véi cay khong mong mudn. Ching c6 thé
dugc 4p dung trudce khi gieo hat (vi dy, trong qua trinh xtt 1y hat gidng, trén chdi hodc
cdy giéng) hoic trong qud trinh 4p dung trude khi nay mam hozc ép dung sau khi nay
mam cua cdy hitu ich. Cc chit 1am an toan va thube diét co néu trén c6 thé duoc 4p
dung ddng thoi hoic lién tiép. Cac chit 1am an toan thich hop 1a, vi dy, axit (quinolin-
8-oxy)axetic, axit 1-phenyl-5-haloalkyl-1H-1,2,4-triazol-3-carboxylic, axit 1-phenyl-
4,5-dihydro-5-alkyl-1H-pyrazol-3,5-dicarboxylic,  axit  4,5-dihydro-5,5-diaryl-3-
isoxazol carboxylic, dicloaxetamit, alpha-oximinophenylaxetonitril, axetophenonoxim,
4,6-dihalo-2-phenylpyrimidin, N-[[4-(aminocacbonyl)phenyl]sulfonyl]-2-benzoic
amit, 1,8-naphtalic anhydrit, axit 2-halo-4-(haloalkyl)-5-thiazol carboxylic,
phosphorthiolat va N-alkyl-O-phenylcarbamat. Vi du vé chit 1am an toan 13
benoxacor, cloquintocet, xyometrinil, cyprosulfamit, diclomit, dixyclonon, dietolat,

fenchlorazol, fenclorim, flurazol, fluxofenim, furilazol, isoxadifen, mefenpyr,
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mephenat, naphtalic anhydrit, oxabetrinil, 4-(dicloaxetyl)-1-oxa-4-azaspiro[4,5]decan
(MON4660, CAS 71526-07-3) va 2,2,5-trimetyl-3-(dicloaxetyl)-1,3-oxazolidin
(R-29148, CAS 52836-31-4).

Theo mét s6 phuong an, ché phdm c6 hoat tinh diét co theo sang ché c6 thé bao
gém, vi du hdn hgp cia: (cic) thube diét cd auxin, vi du dicamba; (cac) chit @e ché
AHAS, vi dy, (cac) imidazolinon va/hoic (cac) sulfonylure; (cac) chét trc ché ACCaza,
(cac) chét tc ché EPSPS, vi du glyphosat; (cac) chit rc ché glutamin synthetaza, vi
du, glufosinat; (cic) chit &c ché protoporphyrinogen-IX oxidaza (PPO), vi duy,
saflufenaxil; (cac) thubc diét ndm, vi du, (cac) thudc diét ndm strobilurin nhu
pyraclostrobin; va céc chét tuong tw. Theo mdt ) phuong an, ché phém ¢6 hoat tinh
diét c6 theo sang ché c6 thé bao gbdm, vi dy, hdn hop clia (cac) thube diét co auxin, vi
du, dicamba; thubc diét c6 trc ché sqi thoi, vi du, pendimethalin va (c4c) thudc diét
ném strobilurin nhu (c4c) pyraclostrobin. Ché phdm c6 hoat tinh diét ¢4 s& dugc chon
theo su dung chiu ciia cdy theo séng ché, va cay c6 thé dugc chon tir cac cy cb cac

tinh trang dung chiu dugc xép chdng.

Thubc diét c6 riéng biét va/hodc trong hén hop nhu duge md ta theo sang ché co
thé dugc sit dung dudi dang tron sin hogc tron thing. Cac thubc diét cd nay ciing c6

thé dugc dua vao ché phdm nong dung.

Ngudi ¢ hiéu biét trung binh vé linh vuc k¥ thuat niy s& nhan thiy ring mot sb
trong s cac thudc diét co va/hodc cac chit 1am an toan trén diy c6 kha ning tao thanh
céc chét ddng phéan hinh hoc, vi du, cac chit ddng phan E/Z. C6 thé sir dung ca hai, cac
chét ddng phén tinh khiét va hdn hop cuia chiing, trong ché phdm theo sang ché. Ngoai
ra, mot sb trong s6 cac thube diét co va/hodc cac chit 1am an toan néu trén day c6 mot
hozc nhidu tdm khong dbi xtng va, két qua 13, c6 mit dudi dang chit ddng phan dbi
anh hodc chit ddng phan khong ddi quang. C6 thé st dung ca hai, cac chét déng phan
déi anh tinh khiét va chit ddng phan khong ddi quang va hdn hop ciia chiing, trong ché
phim theo sang ché. Cu thé, mot sb thudc diét cé aryloxyphenoxy propionat 12 khong
d6i xung, va mot sb trong sb chiing thudng dugc st dung & dang duge 1am giau vé mit
ddng phan ddi anh hoic tinh khiét dbi anh, vi du, clodinafop, xyhalofop, fenoxaprop-P,
fluazifop-P, haloxyfop-P, metamifop, propaquizafop hodc quizalofop-P. Pé 1am vi dy
khéc, glufosinat c6 thé dugc sir dung & dang dugc lam giau vé& mat déng phéan dbi anh
hodc tinh khiét d6i anh, con dugc goi 14 glufosinat-P.
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Ngudi c¢6 hiéu biét trung binh vé linh vuc k§ thuat niy s& nhan thiy ring din
xuét bat ky clia céc thudce diét cé va/hodc cdc chit 1am an toan néu trén day c6 thé

dugc st dung dé thuc hién sang ché, vi du, cdc mudi va este nong dung.

Céac thube diét cd va/hodic chit 1am an toan hodc ché phém c6 hoat tinh diét co
chira ching, ¢ thé duoc sir dung, vi du, dudi dang dung dich gbc nuéc phun sin, bot,
thé huyén phi, ngodi ra con & dang thé huyén phil hogc thé phan tan gbc nudc dam
dic, dang dau hodc cac thé huyén phi hoic thé phan tan khac, nhii tuong, hé phan tan
déu, dang bdt nhdo, bt min dé ric kho, vat liéu c6 thé rai duoc hodc hat, be‘“lng cach
phun, phun bui, ric kho, phéan bd, twéi nude hodc xir Iy hat giéng hodc tron vai hat
giéng. Céac dang st dung phu thudc vao muc dich du dinh; trong trudng hop bét ky,

ching phai dam bao sy phan phdi t6t nhit c6 thé ciia hoat chét theo sang ché.

Ché phédm c6 hoat tinh diét cd bao gdm lugng hitu hiéu ¢6 téc dung diét c6 cua it
nhit mot trong s cac thudc diét co e ché axetyl-Coenzym A carboxylaza va c6 thé 1a
cac thubc diét cd va/hodc céc chit 1am an toan khéac va chit bd trg thudng dung cho
ché phdm clia cac chit bao vé cay trong.

Vi du vé chét bd tro thudng ding cho ché phim cta chét bao vé cdy trong 1a chét
Bé tro tro, chét mang rén, chit hoat dong bé mit (nhu, chét phén tan, chéit keo bao vé,
chét nhii hod, chit thAm w6t va chét ting dinh), chit lam dic hitu co va v6 co, chét
khéng khuén, chét chdng déng, chét chdng tao bot, tity ¥, cac chét tao mau va, cho ché
phAm hat gidng, cac chét két dinh. Ngudi c6 hiéu biét trung binh vé linh vuc k§ thuét
nay da quen v6i cong thirc pha ché ddi véi cac ché phdm nay.

Vi du vé cac chit 1am dic (ttrc 13, cac hop chit ma truyén cho ché phém cac tinh
chét chay dugc cai bién, tirc 13, @0 nhét cao & trang thai nghi va dd nhét thip khi
chuyén dong) 1a polysacarit, nhu gdm xanthan (Kelzan® tir Kelco), Rhodopol® 23
(Rhone Poulenc) hodc Veegum® (tir R.T. Vanderbilt), va ca cac khoang vat dang tAm
hitu co va v co, nhu Attaclay® (tir Engelhardt).

Vi du vé chét chéng bot 1a nhii trong silicon (nhu, vi dy, Silikon® SRE, Wacker
ho#ic Rhodorsil® tir Rhodia), cac rugu mach dai, axit béo, cic mubi cia axit béo, hop

chét flo hitu co va hdn hop cua ching.
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Céc chét khang khudn c6 thé dugc bd sung dé 1am dn dinh ché phdm c6 hoat tinh
diét cd gbc nude. Vi du vé cac chit khang khudn 13 cdc chét khang khuin dya trén
diclophen va hemiformal ciia rugu benzylic (Proxel® tir ICI hodc Acticide® RS tir Thor
Chemie va Kathon® MK tir Rohm & Haas), va ca céc dan xuét isothiazolinon, nhu

alkylisothiazolinon va benzisothiazolinon (Acticide MBS tir Thor Chemie).
Vi du vé chit chdng dong 1a etylen glycol, propylen glycol, ure hoic glyxerol.

Vi du vé cac chit tao mau 1a ca chit tao mau it tan trong nudc va cac chét tao
mau tan trong nude. Vi du c6 thé dugc d& cap 1a cac thudc nhudém da biét dudi tén
Rhodamin B, C.I. Pigment Red 112 va C.I. Solvent Red 1, va ca Pigment Blue 15:4,
Pigment Blue 15:3, Pigment Blue 15:2, Pigment Blue 15:1, Pigment Blue 80, Pigment
Yellow 1, Pigment Yellow 13, Pigment Red 112, Pigment Red 48:2, Pigment Red
48:1, Pigment Red 57:1, Pigment Red 53:1, Pigment Orange 43, Pigment Orange 34,
Pigment Orange 5, Pigment Green 36, Pigment Green 7, Pigment White 6, Pigment
Brown 25, Basic Violet 10, Basic Violet 49, Acid Red 51, Acid Red 52, Acid Red 14,
Acid Blue 9, Axit Yellow 23, Basic Red 10, Basic Red 108.

Vi du v& cac chit két dinh 13 polyvinylpyrolidon, polyvinyl axetat, rugu

polyvinylic va tyloza.

Chét bé_trq tro thich hop 1a, vi du, céc chét sau: phén doan dau khoéng c6 diém
sOi tir trung binh dén cao, nhu kerosen va dau diezen, ngoai ra con ké dén cac diu
nhua than va céc dau ¢6 nguén géc thuc vat hodc dong vat, cac hydrocacbon béo, vong
va thom, vi dy, parafin, tetrahydronaphtalen, naphtalen dugc alkyl héa va dan xuit cia
ching, benzen dugc alkyl héa va dan xuét ctia chiing, cac rugu nhu metanol, etanol,
propanol, butanol va xyclohexanol, keton nhu xyclohexanon hodc dung moéi phén cyc

manh, vi du amin nhu N-metylpyrolidon va nudc.

Chét mang thich hop bao gbm chét mang long va rin. Chit mang 16ng bao gdm
vi du dung moéi khong chtra nuéc nhu cac hydrocacbon vong va thom, vi du, parafin,
tetrahydronaphtalen, naphtalen dugc alkyl hoa va dan xuét ciia ching, benzen dugc
alkyl hoéa va din xuét ctia ching, cic ruegu nhu metanol, etanol, propanol, butanol va
xyclohexanol, keton nhu xyclohexanon, dung mdi phan cyc manh, vi du amin nhu N-
metylpyrolidon, va nudc ciing nhu hdn hgp cia chung. Chét mang rén bao gdm, vi du,

d4t khoang nhu silic oxit, silicagel, silicat, bot talc, kaolanh, da voi, voi, da phén, than
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cdy, hoang thd, dit sét, dolomit, dét tao silic, canxi sulfat, magie sulfat va magie oxit,
nguyén liéu téng hop da dugc nghién, phan bon nhu amoni sulfat, amoni phosphat,
amoni nitrat va ure, va san phém co nguén géc thuc vat, nhu bot ngii cbe, bdt vo ciy,

bot gd va bdt vé qua hach, bot xenluloza hodc cac chat mang ran khac.

Céc chét hoat dong bé mit thich hop (t& dugc, chit thdm uét, chét ting dinh, chét
1am phan tan va ca cac chit nhii hod) 12 mubi kim loai kiém, mudi kim loai kiém thd
va ‘muéi amoni cua axif sulfonic thom, vi dy, axit lignosulfonic (vi dy, Borrespers-
types, Borregaard), axit phénolsulfonic, axit haphtalensulfonic (Morwet types, Akzo
Nobel) va aXit dibutylnaphtalensulfonic (Nekal types, BASF AG), va cua axit béo,
alkyl- va alkylarylsulfonat, alkyl sulfat, lauryl ete sulfat va sulfat ruou béo, va céc
mubi cia hexa-, hepta- va octadecanol dugc sulfat héa, va ca cia ete glycol rugu béo,
phin ngung ciia naphtalen dugc sulfonat héa va din xuit ciia n6 v6i formaldehyt, phan
ngung cua naphtalen hodc clia axit naphtalensulfonic véi phenol va formaldehyt,
polyoxyetylen octylphenol ete, isooctyl-, octyl- hodc nonylphenol dugc etoxy hoa,
alkylphenyl hodc tributylphenyl polyglycol ete, ruO'u alkylaryl polyete, ruou
isotridexylic, phdn ngung rugu béo/etylen oxit, dau thdu ddu dugc etoxy hoa,
polyoxyetylen alkyl ete hogc polyoxypropylen alkyl ete, lauryl rugu polyglycol ete
axetat, sorbitol este, dich thai lignosulfit va protein, protein bi lam bién tinh,
polysacarit (vi du, metylxenluloza), tinh bot dugc cai bién theo cach ky nudc, rugu
polyvinylic (Mowiol types Clariant), polycarboxylat (BASF AG, Sokalan types),
polyalkoxylat, polyvinylamin (BASF AG, Lupamine types), polyetylenimin (BASF
AG, Lupasol types), polyvinylpyrolidon va copolyme cta ching.

Bot, nguyén liéu d€ rai va bdt min dé rac kho c6 thé dugc di€u cheé bang cich

tron hodc nghién ddng thoi hoat chét cing v6i chit mang ran.

Hat, vi du, hat dugc bao, hat dugc tAm va hat dong nhét, c6 thé duge tao ra bing

cach lién két hoat chat véi chat mang ran.

Dang st dung géc nuée c6 thd duge didu ché tir dang c0 dic nhii tuong, thé
huyén pht, dang bot nhdo, bot thdm w6t dugc hodc hat dé phén tan trong nudc béng
cach bd sung nudc. Pé diéu ché nhii tuong, dang bt nhdo hodc h¢ phéin tan dau, ché
phém c6 hoat tinh diét c6, & dang nhu vay hodc dugc hoa tan trong dau hoic dung

mdi, c6 thé dugc 1am ddng nhét trong nuéc bing chit thAm u6t, chit ting dinh, chét
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phén tan hodc chét nhii hoa. Theo cach khéc, cling c6 thé diéu ché dang c6 dic bao
gdm hoat chét, chét thim u6t, chét ting dinh, chit phan tan hogc chat nhii hoé va, néu

mong mudn, dung mdi hogc dAu, ma thich hop dé pha lodng véi nuéc.
Phuong phap khéng ché ¢ dai

Cay c6 kha ning chiu dugc thudc diét co theo sang ché c6 thé dugc st dung két
hop véi thubc diét c6 ma chiing c6 kha ning dung chiu. Thubc diét c6 c6 thé duoc ap
dung cho cdy theo séng ché bang cach sir dung k¥ thuit bét ky da biét voi ngudi co
hidu biét trung binh v& linh vuc k¥ thuit nay. Thudc diét co c6 thé duge ap dung & thoi
diém bat ky trong quy trinh trdng cdy. Vi du, thudc diét co c6 thé dugc &p dung trude
khi trdng cAy, tai thoi diém trdng cdy, truéc khi ndy mam, sau khi ndy mdm hoic sy

két hop cua chiing.

Ché phidm thudc diét co theo sang ché c6 thé dugc dp dung, vi dy duéi dang xir ly
cho 14, xtr Iy cho dét, xtt Iy hat gidng hodc thAm w6t dat. Viéc ap dung c6 thé dugc tién
hanh, vi du, bing cach phun, ric khd, ri hodc theo céch bét ky khéc da biét 12 hiru

dung trong linh vyuc k¥ thuét nay.

Theo mdt phuong an, thudc diét c6 c6 thé duoc st dung @& khéng ché sy sinh
trudng cla cd dai ma cod thé duogc thiy 13 sinh trudng trong ving lan cén cia cdy co
kha nang chiu dugc thubc diét co theo séng ché. Theo céc phuong 4n thudc loai nay,
thubc diét co c6 thé dugc 4p dung cho manh dat nhé & d6 cdy c6 kha ning chiu dugc
thudc diét co theo sang ché dang sinh trudng trong vung lan cdn véi co dai. Sau do,
thube diét c6 ma cay c6 kha ning chiu dugc thudc diét cb theo sang ché c6 kha ning
dung chiu ¢6 thé dwgc 4p dung cho manh dét nhé & ndng do du dé tiéu diét hoac e
ché su sinh truéng cta cd dai. Cac ndng do cia thudc diét co du dé ticu diét hodc tc

ché sy sinh truéng cua cd dai 12 da biét trong linh vuc k¥ thuét ndy.

S& rd rang vai ngudi co hiéu biét trung binh vé cé4c linh vuc ¢6 lién quan ring cac
c4i bién va thich tng thich hop khac d6i véi cac phuong phap va ing dung dugc mo ta
theo sang ché 14 hién nhién va c6 thé dugc tao ra ma khong vugt qua pham vi ciia sang
ché ho#c phuong 4n bét ky ctia chiing. Séng ché bay gior s& dugc md ta chi tiét, va s&
dugc hiéu mot cach rd rang hon bang cach tham khao cac vi du sau, cdc vi du nay
dugc bao gdm theo sang ché chi nhdm muc dich minh hoa va khdng dugc du dinh 13

lam gidi han sang che.
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Str dung nudi ciy md @& chon loc thudc diét co

Cay trdng dung chiu véi thudc diét cé cung cép cho ndng dan cac tily chon khéc
dé kidm soat c6 dai. Hién nay, c6 cac giai phap dugc bién dbi vé mat di truyén
(GMO) c¢6 sin trong mot s& hé cdy trdng. Céc k¥ thuat dot bién, bd sung da duoc sir
dung dé chon loc enzym duge bién ddi, hoat tinh hoic c4u trac ma tao ra tinh khang
thuéc diét cd nhu dung dich CLEARFIELD’ hién nay tir BASF. O Hoa Ky,
CLEARFIELD Rice 12 cong cu ding dau dé kiém soét laa d6 trong ving bi lan nhiém
(USDA-ARS, 2006); tuy nhién, dong gen giita lta d6 va CLEARFIELD Rice biéu thi
nguy co dang ké d6i voi su dung chiu AHAS vi sy lai chéo xa, d& dugc béo céo dbi véi
1én dén 170 FI1 thé lai/hecta (Shivrain et al, 2007). Huéng din quan 1y bao gbm, trong
s6 nhidu khia canh khéc, sy thay thé bing lta khong phai CLEARFIELD Rice c6 thé
han ché sy thdm nhép cia CLEARFIELD Rice trén thi truong. Viéc tao ra Ita dugc
trdng trot c6 kha niing dung chiu véi cach thirc tac dong (MOA) khéc nhau cta thude
diét cd dai s& lam giam céc nguy co nay va cung cAp nhidu coéng cu hon dé kiém soét
¢o dai.

Mdt enzym da trd thanh dich dbi voi nhidu loai thudc diét cé gaminaceous khac
nhau 13 axetyl CoA carboxylaza (ACCaza, EC 6.4.1.2), enzym nay xuc tdc budc thir
nhit duoc lam thich hop trong qué trinh sinh tdng hop axit béo (FA). Thubc diét cé
loai aryloxyphenoxypropionat (APP ho#c FOP) va xyclohexandion (CHD hodc
DIM) dugc st dung sau khi ndy mam & ciy hai 14 mim, v&i ngoai trlr xyhalofop-butyl
ma c¢6 tinh chon loc & lia d& khéng ché céc loai c¢6 dai. Hon nita, hau hét trong sb cac
thudc diét ¢ nay c6 do bén twong ddi thp trong d4t va cung cip cho ngudi trdng tinh
linh dong ddi véi viéc khong ché c6 dai va sy quay vong cdy. Dot bién trong enzym
nay dugc biét 12 tao ra su dung chiu dbi vai tap hop con cu thé cia FOP va/hoic

DIM (Liu et al, 2007; Delye et al, 2003, 2005).

Viéc nudi cdy md dua ra phuong phap thay thé & chd céc cum mé seo don bidu
thi hang trdm hodc thdm chi hang nghin t& bao, mdi trong sb d6 c6 thé dugc chon vé
tinh trang méi nhu tinh khéng thudc diét c¢6 (Jain, 2001). D6t bién ty phat trong nudi
céy mod hoac trong mot s6 loai kich thich c6 thé dugc chon mét cach truc tiép trong

nudi ciy va cac bién cd da dugce dot bién dugc lya chon.
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Viéc khai thac bién di dong sinh dudng ma vén c6 dbi voi k§ thuat nudi cdy
mo in vitro 1a phuong phép thanh cong dé tao ra mot cach c6 chon loc cac dot bién ma
tao ra sy dung chiu DIM va FOP & ngd (Somers, 1996; Somers et al., 1994; Marshal
et al., 1992; Parker et al., 1990) va & cd ding & bd bién (Heckart et al, 2009). Trong
truomg hop ciia cdy ngd, hidu qua tao ra cic bién ¢ c6 kha ning tai sinh c6 thé dugc
tinh toan. Trong Somers et al, 1994, ciy ngd khang setoxydim thu duoc bing cach sir
dung su chon loc nudi céy md. Ho st dung 100 g md seo va thu duge 2 dong dung
chiu sau su chon loc ting budce ¢ 0,5, 1,0, 2,0, 5,0 va 10 uM setoxydim. Téc @6 dot
bién duoc tinh toan trong protocol clia ching s& 13 2 dong/100 g md seo hoic 0,02

dong/g.

Trong trudng hop co ding & bo bién, Heckert sir dung mét cach truc tiép mirc
cao cua setoxydim va thu hdi 3 dong tai sinh duge trong khoang 10.000 miéng md seo
hodc, vé& co ban, tbc d6 0,03 %. Mic du khong so sénh duge, cic con ) nay sau do sé&
dugce st dung dé so sanh v6i sy phét sinh dot bién nudi ciy mé Iia. Trong xi ly cdy ngd,
md seo dugc lya chon khong dbi & mbi giai doan chon loc chi vé6i cac mo seo dang
phat trién dugc ciy; tuy nhién, trong trudng hop cla cé déng & bd bién, tit ca cac mod

seo dugc cdy & mdi 1an cdy chuyén. Gen ACCaza dung lam gen d4nh d4u chon loc.

Su bién nap cy bao gbm sir dung gen ddnh du chon loc dé nhan dién mot sb té
bao hodc c4 thé da dugc bién nap tir nhém 16n hon ciia cac té bao hoic ca thé khong
dugc bién nap. Gen danh déu chon loc ton tai, nhung chiing bi gi6i han vé sb luong va
tinh sin c6. Gen danh diu thay thé dwoc yéu cau dé xép chdng c4c tinh trang. Ngoai
ra, viéc stir dung gen danh d4u chon loc ma tao ra tinh trang ndng hoc (tirc 13, tinh
khéng thubc diét c¢d) thudng dugc mong mubn. Sang ché boc 16 gen ACCaza dé 1am
gen danh déu chon loc ma c6 thé duge bd sung vao tap hop hién dang con han ché cua
gen danh ddu chon loc c6 sin. Thé dot bién bt ky dugc mb ta theo sang ché c6 thé
duoc dua vao plasmit véi gen quan tdm va dugc bién nap vao toan bd cdy, md ciy
hodc t& bao cay dé sir dung @& 1am gen danh dAu chon loc. Phuong phép chi tiét dugc
chi ra trong Vi du 7 duéi ddy. Gen danh du chon loc theo sang ché c6 thé dugc sir
dung @8 tao ra cac bién cb ma tao ra sy dung chiu trén canh déng v&i nhom thude diét
¢ dd cho va nhém thudc diét cé khac & do su bao vé chéo dugc thé hién (tic 13,

FOP’s).
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H¢ bién nap cdy ning suét cao, hién dai doi hoi hé gen danh d4u chon loc hitu
hiéu; tuy nhién, s6 lwong chip nhan duoc trén thi truong con bi han ché. Do d6, hé
chon lgc ma cling chuyén tinh trang thuong mai 1a ludn ludn c6 gia tri. H¢ duge mo ta
theo sang ché 12 hé chon loc hiru hidu trong/cho céc té bao ciy ma ciing ma héa tinh
trang dung chiu v&i thube diét co thich hop cho viéc sir dung trong ciy trdng mot 14
méam bét ky.

Theo mét phuong 4n, sang ché d& xuét phuong phéap chon loc cdy da duge bién
nap bao gdm viéc dwa phan tir axit nucleic ma héa gen quan tim vao té bao cdy, trong
d6 phan tir axit nucleic nay con mé hoa axetyl-Coenzym A carboxylaza (ACCaza) dot
bién trong d6 trinh tu axit amin nay khac véi trinh tur axit amin cia ACCaza cla ciy
laa kiéu dai twong Ung & mét vi tri axit amin; va cho céc té bao cdy nay tiép xtc voi
chit tc ché ACCaza dé thu duogc cay duogc bién nap, trong d6 ACCaza dot bién nay
tao ra cho cdy dugc bién nap kha ning dung chiu véi thude diét cé ting so véi gibng

kiéu dai twong tmg cua cy khi duoc biéu hién trong do.

Theo mdt phuong éan, sang ché @& xudt phuong phap nhan giéng duoc trg gitp
boi gen déanh déuz phuong phap nay bao gbm budc nhan gidng cdy bit ky theo sang
ché véi cay thir hai; va cho thé hé con ciia budc nhan gidng ﬁép xuc voi chét e ché
ACCaza dé thu dugc thé hé con bao gém ACCaza 46t bién; trong d6 ACCaza dot bién
nay tao ra cho ciy thé hé con kha niang dung chiu véi thubc diét c6 ting so véi cay thir
hai.

Theo mdt phuong 4n, mot gen ACCaza don dugc lién két véi mot gen quan tAm.
Gen ACCaza c6 thé duoc lién két & phia trén hodc & phia dudi gen quan tam.

Theo mot phwong 4n, sang ché dé xudt viéc sir dung axit nucleic va protein
ACCaza nhu dugc mo ta trén ddy trong cac thir nghiém chin doan. Ung dung trong
chin doéan d6i véi céac gen danh déu chon loc dugc mb ta theo sang ché c¢6 thé duoc st
dung @& x4c dinh gen ACCaza. Cic phuong phép chin doidn c6 thé bao gdm hé
phuong phép PCR, thir nghiém protein, miu do dwgc gin nhin, va cic phuong phap
chn doan chudn bét ky khéc da biét trong linh vuc k§ thuat nay.

Vi du thyc hién sang ché

Vi du 1. Dié€u kién nudi cdy mo
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Thir nghiém phét sinh d6t bién nudi cdy mé in vitro d dugc phat trién dé phan
1ap va xac dinh ddc diém mo cay (vi du, mo lia) ma c6 kha ning dung chiu dugc thudce
diét co e ché axetyl-Coenzym A carboxylaza, vi du, tepraloxydim, xycloxydim, va
setoxydim. Thir nghiém nay sir dung bién di dong sinh dudng duoc tim thiy trong nuoi
chy mé in vitro. Dot bién ty phét c6 ngudn gde tir bién di dong sinh dudng c6 thé duge
ting cuong béi su phat sinh dot bién bang hoa chét va su chon loc tiép theo theo cach

tirng budc, dya trén ndng dd ting dan cua thudce diét co.

Sa’mg ché dé xut cac diéu kién nudi cdy mé dé khuyén khich su sinh truéng cua
md seo cua lta xdp, phat sinh phdi c6 kha ning tai sinh. Md seo duoc bit diu tir 4
gidng lta khéc nhau bao gdm ca gidng Japonica (Taipei 309, Nipponbare, Koshihikari)
va Indica (Indica 1). Hat gidng di duoc béc vé duge khir tring b mit trong etanol
ndng d6 70% trong khoang 1 phut tiép d6 1a chit tdy tring Clorox thwong mai ndng do
20% trong 20 phut. Cac hat giéng dugc rira bang nuéc vo tring va dugc dan moéng
trén moi truong kich thich md seo. Cac mdi trudong kich thich mo seo khac nhau dugce

thir nghiém. Danh sach céc thanh phan cia mdi trudng dugc thir nghiém dugc néu

trong bang 2.
Bang 2

Thanh phin  [Nha cung cidp [R001IM R025M |R026M (R327M |R00SM [MS711R
Vitamin B5 Sigma 1,0 X
Mudi MS Sigma ,0X [1,0X LO0X (1,0X
Vitamin MS Sigma 10X |1,0X
Mubi N6 Phytotech 4,0 g/LL |4,0g/L
Vitamin N6 Phytotech ,0X [1,0X
L-Prolin Sigma 2,9 g/L. |0,5 g/L 1,2 g/L
Casamino Axit |BD 03¢g/L 03g/L. 2g/L
Dich thiy phan |Sigma
caszein 1,0 g/L
L-Asp Phytotech
Monohydrat 150 mg/L
Axit Nicotinic [Sigma 0,5 mg/L
Pyridoxin HC1 |Sigma 0,5 mg/L
Thiamin HCl  |Sigma 1,0 mg/L
Myo-inositol  |Sigma 100 mg/L
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Thanh phin  |Nha cung cip [R0O01IM R025M R026M [R327M [R0GS8M |[MS711R
MES Sigma 500 500 500
mg/L 500 mg/Limg/LL 500 mg/Lmg/L. {500 mg/L
Maltoza VWR 30g/L 30g/.  |30g/L |30 g/L
Sorbitol Duchefa 30 g/L
Sucroza VWR 10 g/ |30 g/LL
NAA Duchefa 50 pg/L
2,4-D Sigma 2,0
mg/L 1,0 mg/L
MgChL.6H,O |[VWR 750
mg/L
—pH 5,8 5,8 5,8 5,8 5,8 5,7
Gelrite Duchefa 4,0 g/LL 2,5 g/lL
Agaroza Loai 1 |Sigma 70g/L |10g/L |10 g/L
—Noi hdp 15 phtit |15 phat (15 phat |15 phat |15 phat |20 phit
Kinetin Sigma 2,0
2,0 mg/L. jmg/L
NAA Duchefa 1,0
1,0 mg/L jmg/L
ABA Sigma 5,0 mg/L
Cefotaxim Duchefa 0,1g/L 10,1 g/L |0,1gL
Vancomyxin |Duchefa 0,1g/. 0,1 g/LL 0,1 g/L
G418 Disulfat [Sigma 20 mg/L |20 mg/L 20 mg/L

Moi truong kich thich mo seo RO0IM dugc chon sau khi thit nghiém nhiéu bién

di. Sy nudi cdy duoc giit trong béng t6i & nhiét d6 30°C. Mb seo phat sinh phdi duoc

ciy chuyén sang mdi trudng méi sau 10-14 ngay.

Vi du 2. Chon loc md seo c¢6 kha nang chiu duge thubc diét co

Ngay khi cac di€u kién nudi cdy mo dugc xac dinh, céc thiét 1dp khéc ve dicu

kién chon loc dugc thiét 1ap théng qua phan tich sw séng s6t ctia md trong dudng cong

gdy chét bing xycloxydim, tepraloxydim, setoxydim (Fig. 1) hodc haloxyfop (khong

duogc thé hién). Tién hanh kiém tra cn thén sy tich tu cta thudc diét cd trong mo, cling

nhu d6 bén va do on dinh cla nd trong cac t€ bao va moi trudng nudi cay. Thong qua

céc thir nghiém nay, liéu dudi mirc gdy chét da duge thiét 1ap cho su chon loc ban déu

cta nguyén liéu da dugc dot bien.
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Sau su thiét 14p lidu bit diu cua setoxydim, xycloxydim, tepraloxydim va
haloxyfop trong mdi trudng chon loc, cac mb dugc chon theo kidu ting budc bing
cach 1am ting ndng do cua chit rc ché ACCaza véi mbi 14n chuyén cho dén khi cac té
bao duoc thu hdi sinh trudng manh trong sw ¢6 mit cia lidu gy doc (xem Fig. 2). Mo
seo thu dugc duge cdy chuyén tiép 3-4 tudn mot 14n sang ROOIM véi chit chon loc.
Hon 26.000 md seo dugc thuc hién viée chon loc dbi véi 4-5 14n ce“'xy chuyén cho dén
khi ap suét chon loc 16n hon muc giy doc nhu duge xac dinh béi duong cong tidu diét
va quan sat sy nudi cdy tiép tuc. Mirc gy doc dugc x4c dinh 13 50 pM setoxydim, 20
UM xycloxydim, 2,5 pM tepraloxydim (Fig. 1) va 10 uM haloxyfop (khong dugc thé
hién).

Theo cach khac, sy nudi cdy md 16ng dwoc bit dau tir md seo trong MS711R
(Bang 2) véi sy lic cham va cdy chuyén hang tudn. Ngay khi sy nudi cdy 16ng dugc
thiét lap, chét chon loc duge bd sung truc tiép vao binh cAu & mdi lan céy chuyén. Sau
2-4 chu k¥ chon loc chét 16ng, giéng cdy dwoc chuyén t6i cac bd loc trén moi truong

RO01M rén d& sinh trudng tiép.
Vi duy 3. Tai sinh cay
MO0 c¢6 kha nang dung chiu dugc tai sinh va dugce xac dinh déc diém vé& mit phan

ttr d8i v6i cac ddt bién trinh tr gen ACCaza va/hodic duge x4c dinh dic diém vé& mit

sinh hoa déi véi hoat tinh ACCaza da dugc bién dbi trong su c6 mit ctia chit chon loc.

Sau khi chon loc thudc diét cd, méb seo dugc tai sinh béng cach sir dung ché @
mdi trudng 1a RO25M trong 10 - 14 ngay, R026M trong khoang 2 tudn, R327M cho
dén khi chdi da dugc tao thanh tét dugc phét trién, va R0O08S cho dén khi chdi da ra ré
tbt dé chuyén vao nha kinh (Bang 2). Sy tai sinh dugc tién hanh trong 4nh sang.

Khong ¢6 chét chon loc dugc st dung trong qua trinh tai sinh.

Ngay khi da hinh thanh r& khée, thé hé tai sinh MO dugc cdy vao nha kinh trong
chiu vuodng kich thudc khodng 10cm (4 inch) vudng trong hén hop cla cat, ¢it min
NC Sandhills, va dét Redi (2:4:6) co bd sung thach cao. Viéc céy dugc duy tri trong
cbc nhua trong subt cho dén khi chung dugc 1am thich tmg véi cac diéu kién nha kinh
(khoang 1 tudn). Nha kinh dugc dit chu ky ngay/dém 1a 27°C/21°C (80°F/70°F) véi
4nh sang natri 4p sut cao 600W bd sung 4nh sang dé duy tri d6 dai 14 gio mot ngay.

Cay dugc tu6i nuéce 2-3 1in mot ngay tiy thudc vio thdi tiét va duge bon phan hing

-98-



23396

ngay. Cay lua c6 sy ting hat giéng dugc chon va duoc céy vao chéu khoang 3,78 lit
nu6e (1 galéng). Khi cdy dat dén do trudng thanh va chuédn bi ra hat, cac chau dwoc
dat trong mit phing chay tran nhé dé gitt nuéc va phan phdi chét dinh dudng tdt hon.
Cay duoc kiém tra vé con tring va sirc khde cua ciy va duge kiém soat theo thye hanh

Quan 1y dich hop téng hop chuén,
Vi du 4. Phan tich trinh tu

M5 14 dugc thu gom tir cac cdy dong v6 tinh dugc tach riéng dé cdy va duoc
phén tich duédi dang céc cé thé. ADN cua hé gen duoc chiét bﬁng cach st dung kit
Wizard® 96 Magnetic DNA Plant System (Promega, US 6,027,945 & 6,368,800) theo
huéng dan cta nha san xuit. ADN dugc phén 13p duge khuéch dai bing PCR st dung
mot doan mdi xudi va mdt doan mdi ngugc.
Mbi xudi: -
OsACCpUS5142: 5’-GCAAATGATATTACGTTCAGAGCTG-3’ (SEQ ID NO:7)
OsACCpUS5205: 5°~-GTTACCAACCTAGCCTGTGAGAAG-3’ (SEQ ID NO: 8)
Mbi nguoc:
OsACCpL7100: 5>-GATTTCTTCAACAAGTTGAGCTCTTC-3’ (SEQ ID NO: 9)
OsACCpL7054: 5>-AGTAACATGGAAAGACCCTGTGGC-3’ (SEQ ID NO: 10)

Sy khuéch dai PCR dugc tién hanh bang cach st dung Hotstar Tag ADN
Polymeraza (Qiagen) sir dung chuong trinh chu ky luén nhiét nhu sau: 96°C trong 15
phat, tiép d6 1a 35 chu ky (96°C, 30 gidy; 58°C — 0,2 °C cho mdi chu ky, 30 gidy; 72°C,
3 phut va 30 gidy), 10 phut & nhiét d¢ 72°C.

San phidm PCR dugc kiém tra v& ndng d6 va kich thuéc manh théng qua sy dién
di gel agaroza. San phim PCR d3 dugc dephosphoryl hoa dugc phan tich bang céch
giai trinh ty truc tiép sir dung doan mdi PCR (DNA Landmarks). H so vét sic phd
(.scf) duoc phan tich v& dot bién so véi 050520295300 sir dung Vector NTI Advance
10™ (Invitrogen). Dya trén thong tin trinh ty, hai dot bién duge xac dinh trong mot s6
c4 thé. 11781(Am)L va D2078(4m)G c6 mit & trang thai di hop tir. Sy phén tich trinh
tu duge tién hanh trén sic ky dd dai dién va sip hang AlignX tuong tmg v6i céc thiét

1ap mic dinh va so sanh dé tim ra cdc dinh béc hai.
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Céc miu khéng phit hop véi dot bién ACCaza dugc thir nghiém phun v sy dung
chiu va dugc loai bo duéi dang cdy moc hoang. Bit ngdr 13, hau hét cac dong da dwoc
thu hdi 14 di hop tir d6i v6i dot bién I1781(4m)L va cac bién cb c6 tinh khang duge tao
ra trong tat ca céc kiéu gen dﬁ dugc thr nghiém st dung xycloxydim hodc setoxydim:
Indical (>18 dong), Taipei 309 (=14 dong), Nipponbare (>3 dong), va Koshihikare (>6
dong). Mot dong 13 di hop t dbi véi dot bién D2078(4m)G. Dong di hop tir
D2078(4m)G dudng nhu bi tic ché sinh truéng véi 14 hep, trong khi cac di hop tir
11781(Am)L thay ddi vé bé ngoai, nhung hau hét dugc thdy 1 binh thudng so véi kidu
gen cha me cua chung. Mot s6 cdy moc hoang dugc thu hdi va dugc xac nhan b%mg
céch giai trinh ty va thir nghiém phun; tuy nhién, két qua giai trinh ty clia ving nhay
thubc diét ¢ ciia ACCaza tiét 10 rf”ing cac thé dot bién c6 kha nang dung chiu nhét 1a di
hop tir dbi voi 11781(Am)L, dot bién A dén T (Xem Bang 3). Mot dong, OSARWIO10,
1a di hop tir d6i v6i D2078(4m)G, d6t bién A dén G. Pén nay, tit ca cac cdy dugc thu

hoi thiu dot bién ACCaza la nhay véi thudc diét cé trong nha kinh.
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Bang 3: Kiéu gen ctia dong lta duoc thu hdi thong qua su chon loc nudi cdy mo

Dong Kiéu gen | Loailda | Dot bién dwoc Ky hiéu ndp hru
b6 me xac dinh patent ATCC®

OsARWI1 Indica 1 indica 11781(4m)L PTA-10568
OsARWI3 Indica 1 indica 11781(4m)L PTA-10569
OsARWIS Indica 1 indica 11781(4m)L PTA-10570
OsARWI10 Indica 1 indica D2078(Am)G NA, v0 trung
OsARWI15 | Indical indica 11781(Am)L NA
OsHPHI2 Indica 1 indica 11781(Am)L PTA-10267
OsHPHI3 Indica 1 indica 11781(4m)L NA
OsHPHI4 Indica 1 indica 11781(Am)L NA

OsHPHK1 Koshihikari | japonica |11781(Am)L NA

OsHPHK2 Koshihikari | japonica |11781(4Am)L NA
OsHPHK3 Koshihikari | japonica |11781(4Am)L NA
OsHPHK4 Koshihikari | japonica |11781(4Am)L NA
OsHPHK6 Koshihikari | japonica |11781(Am)L = | NA

OsHPHN1 Nipponbare |japonica |11781(Am)L PTA-10571
OsHPHT1 Taipei 309 | japonica |11781(Am)L NA
OsHPHT4 Taipei 309 | japonica |11781(4Am)L NA
OsHPHT6 Taipei 309 | japonica |11781(4Am)L NA

Vi du 5. Ching minh kha ning dung chju véi thube diét co

Céc thé @6t bién dugc chon va cdy moc hoang dugc chuyén t6i chiu nho. Céc
cdy trong kiéu dai va 3 sinh typ (biovar) ciia lta do dugc nay mam tir hat giéng dé

ding 1am d6i chimg.

Sau khoéang 3 tudn sau khi cdy, thé hé tai sinh MO duogc phun bang cach sir dung
binh phun ranh vé6i 400-1600 g ai/hecta xycloxydim (BAS 517H) c6 bd sung 0,1% dau
hat gibng d3 dugc metyl héa. Sau khi cy da thich nghi véi cac diéu kién nha kinh, tap
hgp con dugc phun véi 800 g ai/hecta xycloxydim. Ngay khi dugc phun, cdy duoc giit
trong céc diéu kién kho han trong 24 gio trude khi dugce tuéi nude va duge bén phan
lai. Cay da dugc phun dugce chup anh va dugce danh gia v& ton thuong thube diét cd tai
thdi diém 1 tudn (Fig. 3) va 2 tudn sau khi xtr Iy (Fig. 4). Khong c6 tén thuong dugc
quan sét thdy trén cdy chira dot bién di hop tir [1781(4m)L trong khi cdy ddi ching va
cdy moc hoang cua qué trinh nudi chy md (cdy duogc tai sinh 4m tinh ddi véi cac dot

bién da dugc giai trinh ty) bj tbn hai ning né sau khi xir ly (Céc Fig. 3 & 4). Céc Fig,
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5-15 dua ra trinh ty axit nucleic va/hodc axit amin clia enzym axetyl-Coenzym A
carboxylaza tir cac cdy khac nhau. Fig. 17 dua ra d6 thi thé hién céc két qua dbi v6i

cay lta dot bién déi véi cc chat irc ché ACCaza khac nhau.
Vi du 6. Chon loc thudc diét co sir dung nudi céy mo

Méi trudng duogc chon dé sir dung va dudng cong gy chét duoc phat trién nhu
dugc n€u & trén. Pé chon loc, cac k¥ thuat khac nhau dugc st dung. Su chon loc
ting bude duge dp dung hodc mirc gay chét ngay cua thudc diét cé dugc 4p dung.
Trong céc trudng hop nay, tit ca cdc md seo duge chuyén ddi v6i mdi chu ky chon
loc méi. Sy chon loc 1a 4-5 chu ky nudi cdy véi 3-5 tudn ddi véi mdi chu ky. Céc md
seo dugc dit 1én trén mang ni 16ng dé: chuyén d& dang (cac tim c6 16 200 micron,
Biodesign, Saco, Maine). Mang dugc cit dé phu hop v6i dia Petri 100x20 mm va dugc
hép trude khi sir dung 25-35 md se¢o (trong luong trung binh/md seo 1a 22mg) dugc
st dung trong mdi dia. Ngoai ra, mot bd mo seo duge cho qua sy chon loc trong moi
truong nudi cdy 1ong véi sy chy chuyén hang tuan tiép do 1a chon loc tiép trén moi

trudng ban ran.

Céc dong dot bién dwgc chon bang cach sir dung xycloxydim hogc setoxydim trong 4
kiéu gen lia khac nhau. Hi€u quéa cua céc thé dot bién thu dugc 13 cao duwa trén ty 18
phén trim clia mo s¢o ma tao ra sy ting d6i v6i dong tai sinh dugc, dot bién hoic sb
luong dong nhu dugc xac dinh boi gam moé duge s dung. Nhin chung, tAn sudt dot
bién so véi cd dérig & bé bidn 12 5 14n va so v6i ngd 1a 2 1an. Trong mot sd truong

hop, sy khac biét nay 1a cao hon nhidu (>10 1in) nhu dugc thé hién trong bang 4

dudi day.

Bang 4
Kiéu gen | # Mo seo | Sy chonloc | Céc tl}é Ty 1€ Trong #/ gm

dot bién luong (g) | mo seo

Indica 1 1865 Xycloxidim 3 0,161% 41,04 0,07
Indica 1 2640 Setoxydim 3 0,114% 58,08 0,05
Koshi 1800 Xycloxidim 6 0,333% 39,6 0,15
NB 3400 Xycloxidim 1 0,029% 74,8 0,01
NB 725 Setoxydim 0 0,000% 15,95 0,00
T309 1800 Xycloxidim 8 0,444% 36,9 0,20
T309 1015 Setoxydim 0 0,000% 22,33 0,00
Téng 13245 21 0,159% 291,39 0,07
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Néu sb liéu dugc phén tich b%mg cach st dung céc ti€u chuén chon loc, c6 thé
thdy ring su lya chon cylcoxydim dong gop ty 1é cac thé dot bién da dwoc phan lap

cao hon so véi setoxydim, nhu dugc thé hién trong bang 5.

Bang 5
Kiéu gen |#Moseo | Su chon loc | Cac th'é Ty 1€ Trong #/gm
dot bicn lugng (g) | mo seo
Indica 1 1865 Xycloxidim | 3 0,161% |41,03 0,07
Koshi 1800 Xycloxidim | 6 0,333% 39,6 0,15
NB 3400 Xycloxidim | 1 0,029% | 74,8 0,01
T309 1800 Xycloxidim | 8 0,444% 39,6 0,20
Tbng 8865 18 0,203% | 195,03 - |0,09
Indica 1 2640 Setoxydim | 3 0,114% 58,08 0,05
NB 725 Setoxydim | 0 0,000% 15,95 0,00
T309 1015 Setoxydim | 0 0,000% | 22,33 0,00
Tbng 4380 3 0,068% | 96,36 0,03

Str dung phén tich nay, ty 1€ dbi véi xycloxydim gin nhu cao hon 10 14n so véi cac
béo cdo trude diy st dung sy chon loc setoxydim, trong khi 46 ty 1€ sir dung sy chon loc
setoxydirn 13 twong ty vdi cac ty 1¢ da dugc bdo cdo trude day. Ngoai ra, 68% cac dong
duoc xac nhan 1a cac thé dot bién khi dugc chon loc trén xycloxydim so véi 21% céc
dong khi dugc chon lgc trén setoxydim. Sy ting dudong nhu 1a do viéc sit dung
xycloxydim thay vi setoxydim lam chét chon loc. Ngoai ra, viéc str dung mang 1am cho
sy chuyén mo seo d& hon mot cach dang ké so véi viée di chuyén mdi miéng mot cach
riéng r€ trong qué trinh cdy chuyén. Hon 20 thé d6t bién thu dwgc. Sy hitu thu dudng
nhu 1 cao ngoai trir mot thé dot bién c6 s dot bién dugc biét 1 gay ra bit loi vé sy phi

hop (D2078(4m)G).
Vi du 7. St dung gen ACCaza dot bién dé 1am gen danh du chon loc trong qua trinh
bién nap ctia cay
Phuong phép:
Sy bién nap mé seo lta Indical va Nipponbare dugc tién hanh vé co ban nhu

dugc mo ta trong Hiei and Komari (2008) ngoai trir sy thay thé méi truong nhu duge
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chi 13 (xem, bang moi truong chi tiét dinh kém). Md seo dugc cam tng trén mdi
truong ROOIM trong 4-8 tudn trudc khi st dung trong qué trinh bién nap.
Agrobacterium dugc st dung 1a LBA4404(pSB1) (Ishida et al. 1996) dugc bién nap
v6éi RLM185 (L. Mankin, chua dugc cong bd: chira DsRed va AHAS dot bién dé chon
loc), gen ACC chura 11781(4Am)L, gen ACC chtra 11781(Am)L va W2027C, gen ACC
chira 11781(4dm)L va 12041(4m)N hoic gen ACC chira 11781(4m)A hoic kiéu dai ma
ciing chtra gen AHAS dot bién dé chon loc. Agrobacterium sinh truéng trong 1-3 ngay
trén moi trudng rén duoc tao huyén phil trong mdi trudng M-LS-002 va ODeso duoc
didu chinh dén khoang 0,1. Mo seo dugc ngdm trong dung dich Agrobacterium trong
khoang 30 phiit. Chat 16ng dugc loai bo, va sau d6 mo seo dugc chuyén dén gidy loc
dé ddng nudi ciy trén moi truong cc lda ban ran. Sy ddng nudi cdy dién ra trong 3
ngay trong bong t8i & nhiét do 24°C. Cac gidy loc chtra mé seo laa dugc chuyén truc
tiép dén moi truong ROOIM chira Timentin trong 1-2 tudn dé thu hdi va dugc nuéi cdy
trong bong t8i & nhiét d6 30°C. Mo seo dugc chia nhd bén trén méi truong ROOIM
méi v6i Timentin va c6 bd sung 100pM Imazetapyr, 10uM Xycloxydim hodc 2,5uM
Tepraloxydim. Sau 3-4 tudn, mé seo dugc duge chuyén dén mai treong chon loc méi.
Sau 3-4 tudn nita, md s¢o dang sinh truéng duge chuyén dén méi trudng méi va dugc
dé sinh trudng trudc phén tich Tagman. Phan tich Tagman 1a cho gen két thuc Nos va
duoc tién hanh dé tao ra su x4c nhan phén tir v& ban chat chuyén gen ciia mo seo di
duoc chon. Su sinh trudng cia md seo chuyén gen dugc xé4c dinh bing céac chét chon
loc khac nhau bing cach ciy chuyén md seo trén mdi trudng chira 10puM Xycloxydim
hodc Haloxyfop, Tepraloxydim 2,5uM ho#c Imazethapry 100uM. Kich thudc md seo
duogc x4c dinh tir cac hinh anh da dwoc quét sau su cdy chuyén ban dau va sau d6 sau

khoang 1 thang sinh trudng.

Su bién nap cua phdi ngd chua thanh thuc dugce tién hanh vé co ban nhu duge md
ta boi Lai va cong su (duge dua ra dé xem xét). Tém lai, phdi chua thanh thuc dugc
dbng nubi cdy véi ciing chiing Agrobacterium duge st dung cho su bién nap cua lua
dugc tao huyén phu trong méi truong M-LS-002 dén ODego bang 1,0. Sy ddng nudi
cdy 1a trén moi truong Maize CC trong 3 ngay trong béng tdi & nhiét do 22°C. Phoi
duoc 14y ra khoi mdi truong ddng nudi cdy va duoc chuyén dén moi trudng M-MS-
101 trong 4-7 ngdy & nhiét 6 27°C. Phdi phan tng dugc chuyén dén mdi trudng M-
1.S-202 d chon loc Imazetapyr hoic méi truong M-LS-213 ¢6 bd sung Xycloxydim
1uM hodc Tepraloxydim 0,75uM. Phoéi dugc nudi cly trong 2 tudn va md seo dang

sinh trudng duge chuyén dén vong chon loc thir hai st dyng cing mdi trudng nhu
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truée day chi khac 1a su chon loc Xycloxydim dugc ting ¢én 5SuM. M6 seo da dugce
chon dugc chuyén téi méi truong M-LS-504 hodc M-LS-513 ¢6 bd sung Xycloxydim
5uM hodic Tepraloxydim 0,75uM va dugc chuyén dén didu kién anh sang (16 gio/8
gi ngay/dém) dé tai sinh. Chdi xuét hién trong khoang 2-3 tudn va dugc chuyén téi
hop plantcon chra M-LS-618 hodc M-LS-613 cé bd sung Xycloxydim 5uM hodc
Tepraloxydim 0,75uM dé phat trién chdi thém nira va ra ré. Miu 14 duogc 14y dé phan
tich Taqman. Cay duong tinh dwgc chuyén sang d4t dé sinh truéng va tao ra hat gidng.
Trong bd thur nghiém tht hai, cac diéu kién 1a giéng nhau chi khac 13 sy chon loc
Tepraloxydim dugc giam xudng 0,5uM trong qua’»‘ trinh tai sinh va sy hinh thanh chdi
va r8. Trong bd thir nghiém thir ba, Haloxyfop ciing dugc thir nghiém lam chét chon

loc. Trong c4c thi nghiém nay, 1pM duge sir dung xuyén sudt qué trinh chon loc.
Két qua va ban luén:

Mo seo chuyén gen thu dugc tir thit nghiém bién nap lda Indical st dung gen
ACC chia 11781(Am)L va W2027(Adm)C, va gen ACC chtra 11781(4dm)L va
12041(4Am)N. Mot mo seo thu duge tr gen ACC chira 11781(4m)L va W2027(4m)C
sau do 1a chon loc Tepraloxydim va 3 mé seo thu dugc tir gen ACC chura 11781(4Am)L
va 12041(Am)N. Mot md seo thu duge tir gen ACC chua 11781(4dm)L va 12041(Am)N
st dung su chon loc Xycloxydim. Nos Tagman cho thdy ring tit ca cic mo seo nay
d8u 12 chuyén gen. M6 seo duge sang loc vé su siith truéng dudi cac chit chon loc
khac nhau bao gdm Imazethapry (Pursuit — P) ddi v6i gen danh déu chon loc AHAS
dot bién.

Nhu c6 thé dugc quan sét thdy trong bang 6, cu triac dot bién kép dugc dé sinh
trudng trén ca Xycloxydim va Tepraloxydim ngoai Haloxyfop. Muc dugc sit dung
trong cac thit nghi€ém sinh trudng nay 1a muc e ché dbi vé6i nguyén lidu kiéu dai.
Bang 6: Sy sinh trudng ciia mo seo Indical chuyén gen trén cic mdi trudng chon loc
khac nhau. Su sinh troedng dugc x4c dinh dudi dang % thay dbi kich thudc sau 1 thang

nudi cay trén moi trudng chon loc.

Su chon loc pM

Chu triic HI10 C10 12,5 P100
11781(4m)L, W2027(4m)C | 1669% 867% 1416% 739%
11781(Am)L, 12041(Am)N | 1613% 884% 1360% 634%
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Két qua tir bd thir nghiém diu tién & ngd cho thiy ring ca dot bién don hodc dot
bién kép co thé dugc st dung dé chon loc tinh khang Xycloxydim hogc ca tinh khang

Cylcoxydim ho#c Tepraloxydim vé6i cong hiéu twong ddi cao (Fig. 16).

Céng hiéu gitra cac chét chon loc 12 trong dbi so sanh dugc trong céc thir nghiém
nay véi su giam nhe cong hiéu tbng cong véi dot bién don trén Xycloxydim so voi sy
chon loc Pursuit. Tuy nhién, dot bién kép c6 thé c6 cong hiéu dugc ting nhe. Ty 18 cay
moc hoang — phén trim cila bién cb gia dinh khéng duge xac nhén — 14 thip hon dbi
v6i Xycloxydim hozc Tepraloxydim. Ngoai ra, trong cac didu kién dugc mé ta, c6 thé

c6 thé phan biét giita cac thé dot bién don va kép st dung su chon loc Tepraloxydim.

Cac két qua twong tu thu duoc trong bd thir nghiém thit hai (khdng dugc thé
hién). Trong bd thir nghiém thir ba, Haloxyfop ciing 12 gen dénh du chon loc hiéu qua
dé st dung trong qué trinh bién nap véi dot bién don hodc dot bién kép (khéng dugc
thé hién).

Pot bién don 13 hiru dung d& bién nap hiéu qua cao st dung sw chon loc
Xycloxydim hodc Haloxyfop. N6 ciing hitu dung d6i v6i cac hop chit co lién quan
khac nhu Setoxydim. Dot bién kép 13 hiru dung d6i véi cac chét chon loc nay cong véi
Tepraloxydim c6 thé dugc sir dung. Dot bién don va dot bién kép c6 thé duoc sir dung
trong qua trinh dot bién hai giai doan trong d6 dot bién don c6 thé dugc phan biét voi
dot bién kép bing su chon loc Tepraloxydim. Két hop véi céc gen danh ddu chon loc
ctia BASF khéc hién nay, cac gen d4nh ddu nay tao ra hai tiy chon nita dé bién nap

hiéu qua cao cac cdy mot 14 mam va cu the 1a cay ngo.

Kiéu hinh dung chiu véi thubc diét ¢ nhu duge mé ta theo sang ché ciing da
dugc thé hién boi cdy laa c6 kha ning dung chiu chét tc ché ACCaza theo séng ché,

trén canh ddng dudi xu xir Iy xycloxydim 600 g/hecta (s liéu khong thé hién).

Mic dir sang ché néu trén da duge mo ta chi tiét nham muc dich 1am rd va hiéu
sang ché, ngudi c6 hidu biét trung binh vé linh vuc k¥ thudt ndy s& hiéu khi doc phén
boc 16 nay rang cac bién dbi khac nhau c6 thé dugc tién hanh ma khéng di vuogt qué
pham vi ciia sang ché va cac diém yéu clu bao ho dinh kém. T4t ca cac patent va tai
liu cong bd dugc néu trong ban md ta nay dwgc dwa vao ban md ta ndy bing cach

vién dan.
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YEU CAUBAO HO

1. Ciy lua cht’ra axit nucleic axetyl-Coenzym A carboxylaza (ACCaza) ma héa
ACCaza cta lap thé clia cdy lda c6 trinh ty axit amin néu trong SEQ ID NO:2 va ¢6 su
thay thé isoleuxin thanh leuxin tai vi tri axit amin twong tng véi vi tri 1781 cua
ACCaza cua lap thé cta Alopecurus myosuroides (Am) c6 trinh ty néu trong SEQ ID
NO:2; ACCaza ciia lap thé cia cdy laa nay tao cho cdy lia kha ning dung nap véi 100

g ai/hecta xycloxydim.

2. Cay lua theo diém 1, trong 46 ACCaza cua lap thé néu trén con chira: su thay thé
axit amin tai vi tri 1785; 1786; 1811; 1864; 2027; 2039; 2041; 2049; 2074; 2075,
2080; 2088; 2095; 2096 hoac 2098 tuong Gng véi vi tri cua ACCaza cua lap thé cua
Alopecurus myosuroides(Am); sy nhan do6i cua valin tai vi tri 2075(4m); hodc sy lam

khuyét axit amin tai vi tri 2080(4m).
3. Céy lua th¢0 diém 1, trong d6 cay laa nay con chira:
i. sy thay thé glyxin tai vi tri 1785(4m);
ii. su thay thé prolin tai vi tri 1786(4m);
iii. su thay thé asparagin tai vi tri 1811(4m).
iv. su thay thé glyxin tai vi tri 2039(4m);
V. su thay thé isoleuxin, leuxin, valin ho#ic phenylalanin tai vi tri 2049(4m);
vi. su thay thé leuxin tai vi tri 2074(4m);
vii. su thay thé leuxin, isoleuxin ho#ic methionin tai vi tri 2075(4m);
viii. su nhin doi cia valin tai vi tri 2075(4m);
ix. sy thay thé threonin, glyxin hodc lysin tai vi tri 2078(4m);
x. su thay thé axit glutamic tai vi tri 2080(4m);

xi. sy thay thé arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin,

serin, threonin hodc valin tai vi tri 2088(4m);
xii. su thay thé axit glutamic tai vi tri 2095(4m); hodc
xiii. sy thay thé alanin, histidin, prolin, serin hogc glyxin tai vi tri 2098(4m).
4, Cay lua theo diém 1, trong d6 cdy ndy thudc dong bét ky trong sd cac dong sau:
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OsHPHI2, OsARWII, OSARWI3, OsARWIS8 hoic OsHPHN1, mAu hat gidng dai dién
cia mdi dong da duge ndp luu tai Bao tang gidng chudn Hoa Ky (American Type
Culture Collection: ATCC) v6i sé nop luu twong tmg 13 PTA-10267, PTA-10568,
PTA-10569, PTA-10570 hodc PTA-10571; hodc 1a thé lai, c4 thé con hodc din xuét
duoc thiét ké v& mat di truyén cia ciy thudc dong bt ky trong sb cac dong OsHPHI2,
OsARWI1, OsARWI3, OsARWIS8 hoic OsHPHNI.
5. Cay theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 ACCaza ciia lap thé cla
cdy lia khong phai 1a chuyén gen.
6. Cay theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 cay nay khong phai 14
chuyén gen.
7. Té bao cay cia cy theo diém bat ky trong sd cac diém tir 1 dén 6.
8. Phin cdy cua cdy theo diém bét ky trong sb cac diém tir 1 dén 6.
9. Hat giéng laa chira axit nucleic aXetyl-Coenzym A carboxylaza (ACCaza) ma hoa
ACCaza cia lap thé cua ciy la c6 trinh tu axit amin néu tfong SEQ ID NO:2 va cé su
thay thé isoleuxin thanh leuxin tai vi tri axit amin twong Umg v6i vi tri 1781 cuia
ACCaza cia lap thé ctia Alopecurus myosuroides (Am) néu trong SEQ ID NO:2;
ACCaza cta lap thé cia ciy lGa tao cho cdy lua kha ning dung nap véi 100 g ai/hecta
xycloxydim.
10. Hat gidng laa theo diém 9, trong d6 ACCaza cta lap thé néu trén con chira: sy thay
thé axit amin tai vi tri 1785; 1786; 1811; 1864; 2027; 2039; 2041; 2049; 2074; 2075;
2080; 2088; 2095; 2096; hodc 2098 tuwong tng vai vi tri cia ACCaza cua lap thé cua
Alopecurus myosuroides (Am); sy nhan doi cua valin tai vi tri 2075(4m); hodc sy iam
khuyét axit amin tai vi tri 2080(4m).
11. Hat gi6éng lua theo diém 9, trong d6 hat gidng lia nay con chia:

i. su thay thé glyxin tai vi tri 1785(4m);

ii. sy thay thé prolin tai vi tri 1786(4m);

iii. sy thay thé asparagin tai vi tri 1811(4m).

iv. su thay thé glyxin tai vi tri 2039(4m);

v. su thay thé isoleuxin, leuxin, valin hogc phenylalanin tai vi tri 2049(4m);
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vi. su thay thé leuxin tai vi tri 2074(4m);

vii. sy thay thé leuxin, isoleuxin hoic methionin tai vi tri 2075(4m);
viii. sy nhan d6i cua valin tai vi tri 2075(4m);

ix. su thay thé threonin, glyxin hodc lysin tai vi trf 2078(4m);

X. syt thay thé axit glutamic tai vi tri 2080(4m);

xi. su thay thé arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin,

serin, threonin hodc valin tai vi tri 2088(4m);

xii. sy thay thé axit glutamic tai vi tri 2095(4m); hoac

xii. su thay thé alanin, histidin, prolin, serin hodc glyxin tai vi tri 2098(4m).
12. Hat gidng theo diém bét ky trong sb céc diém tir 9 dén 11, trong d6 hat gidng nay
con dugc xir Iy hat gidng trén bé mit cia nod.
13. Hat giéng theo diém 12, trong d6 viéc xir Iy hat gidng bao gém thudc diét co e
ché ACCaza.
14. Hat gidng theo diém 13, trong d6 thudc diét ¢ wc ché ACCaza bao gdm it nhét
mdt trong sb cac hop chét sau: alloxydim, butroxydim, clethodim, cloproxydim,
xycloxydim, sethoxydim, tepraloxydim, tralkoxydim, chlorazifop, clodinafop, clofop,
diclofop, fenoxaprop, fenoxaprop-P, fenthiaprop, fluazifop, fluazifop-P, haloxyfop,
haloxyfop-P, isoxapyrifop, propaquizafop, quizalofop, quizalofop-P, quizalofop-P-
etyl, quizalofop-P-tefuryl, trifop, pinoxaden hogic mudi hoic este néng dung ciia n6.
15. Phuong phéap khéng ché c¢é dai trén canh ddng, trong d6 phuong phép nay bao gdbm
cac budc:
a) trdng cdy theo diém bét ky trong sb cic diém tir 1 dén 6 trén canh ddng; va
b) 4p dung cho cay va cd dai trén cénh dbng thudc diét co tre ché axetyl-Coenzym A
carboxylaza véi lugng trc ché su sinh trudng cta ciy kiéu dai twong tng;
nho d6 khéng ché duoc ¢ dai.
16. Phuong phdp sinh trudng cdy lua, trong d6 phuong phap nay bao gbm cac budc:
a) tao ra cy theo diém bt ky trong sd cac diém tir 1 dén 6 hodc hat gidng lia theo

diém bat ky trong sb cac diém tir 9 dén 11; va
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b) st dung mot hodc nhi€u loai thuoc di€t co rc ché axetyl-Coenzym A carboxylaza
cho cdy va cdy duec phat trién tir hat gidng da néu, vé6i lugng trc ché sy sinh trudng

cua cdy kiéu dai tuong ing.

17. Phuong phép theo diém 15 hodic 16, trong d6 thubc diét cd trc ché axetyl-
Coenzym A carboxylaza bao gém it nhat mot trong sé cac hop chét sau: alloxydim,
butroxydim, clethodim, cloproxydim, xycloxydim, sethoxydim, tepraloxydim,
tralkoxydim, chlorazifop, clodinafop, clofop, diclofop, fenoxaprop, fenoxaprop-P,
fenthiaprop, fluazifop, fluazifop-P, haloxyfop, haloxyfop-P, isoxapyrifop,
propaquizafop, quizalofop, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl,

trifop, pinoxaden hodc mudi hodc este ndng dung ctia cac hgp chat nay.

18. San phim thyc phim dugc tao ra tir cAy theo diém bat ky trong sb cac diém tir 1

@dén 6 hoiic hat giéng theo diém bt ky trong s cac diém tir 9 dén 11.

19. San phim tiéu ding dugc tao ra tir ciy theo diém bét ky trong sé cac diém tir 1 dén

6 hodc hat gidng theo diém bét ky trong sb cac diém tir 9 dén 11.

20. San phim céng nghiép dugc tao ra tir cdy theo diém bét ky trong sb cac diém tir 1

dén 6 hoic hat gidng theo diém bat ky trong sb cac diém tir 9 dén 11.

21. San phim tha y dugc tao ra tir cdy theo diém bit ky trong s6 céc diém tir 1 dén 6

hoic hat giéng theo diém bt ky trong s cc diém tir 9 dén 11.

22. Phan tir axit nucleic axetyl-Coenzym A carboxylaza (ACCaza) ma héa ACCaza
ctia lap thé cta cay Ita c6 trinh ty axit amin néu trong SEQ ID NO:2 va c6 sy thay thé
isoleuxin thanh leuxin tai vi tri axit amin tuong Gng véi vi tri 1781 cua ACCaza cua
lap thé cua Alopecurus myosuroides (Am) c6 trinh ty néu trong SEQ ID NO:2;
ACCaza cua lap thé cta cdy lia nay tao cho cdy lia kha ning dung nap véi 100 g

ai/hecta xycloxydim.

23. Phan tr axit nucleic theo diém 22, trong d6 ACCaza ciia lap thé néu trén con chira:
su thay thé axit amin tai vi tri: 1785; 1786; 1811; 1864; 2627; 2039; 2041; 2049; 2074;
2075; 2080; 2088; 2095; 2096 hodc 2098 tuwong Gng véi vi tri cia ACCaza cua lap thé
cua Alopecurus myosuroides (Am); sy nhin do6i cta valin tai vi tri 2075(4m); hodc sy

lam khuyé't axit amin tai vi tri 2080(4m).

24. Phan tir axit nucleic theo diém 22, trong d6 phan tir axit nucleic nay con chira:
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i. sy thay thé glyxin tai vi tri 1785(4dm);

ii. sy thay thé prolin tai vi tri 1786(4m);

iii. sy thay thé asparagin tai vi tri 1811 (4m,).

iv. su thay thé glyxin tai vi tri 2039(4m);

v. su thay thé isoleuxin, leuxin, valin hodc phenylalanin tai vi tri 2049(4m);
Vi. su fhay thé leuxin tai vi tri 2074(Am);

vii. su thay thé leuxin, isoleuxin hoic methionin tai vi tri 2075(4m);

viii. sy nhan d6i cua valin tai vi tri 2075(4m);

ix. su thay thé threonin, glyxin hoic lysin tai vi tri 2078(4m);

x. su thay thé axit glutamic tai vi tri 2080(4m);

xi. su thay thé arginin, tryptophan, phenylalanin, glyxin, histidin, lysin, leuxin,

serin, threonin hodc valin tai vi tri 2088(4m);
xii. sy thay thé axit glutamic tai vi tri 2095(4m); hodc
xiii. sy thay thé alanin, histidin, prolin, serin hogc glyxin tai vi tri 2098(4m).

25. Phuong phép xac dinh cdy theo diém bét ky trong s6 cac diém tir 1 dén 6 hogic hat
giéng theo didm bét ky trong s& cac diém tir 9 dén 11, trong d6 phuong phap nay bao
206m cac budc:

a) tao ra vt li€u sinh hoc tlr cdy hodc hat giéng;

b) thuc hién PCR hodc thr nghiém lai cac gen ACCaza trong vat li€u sinh hoc nay dé
xac dinh xem liéu vat li€u sinh hoc nay cd chira axit nucleic ACCaza nhu dugc néu
trong diém bat ky trong sb cac diém tir 1 dén 6 va tir 9 d&én 11 hay khong; va

¢) xac dinh, dya trén két qua cta budc b), ring cdy cliia budc a) chira axit nucleic nhu

duogc néu trong diém bt ky trong s6 cac diém tir 1 dén 6 va 9 dén 11.
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AGAAACARAAA
GCCTACAGAG
GCTCTTARAG
GCAAGGAACC
GACAGARAAT
GAAGATGCAC
CAGACATACA
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GATGCTGATA
AAGATGGATA
GCTGATGTCA
CGTACCTTCC
GTGGAGCCTC
GAGATGAAGT
GAAAATCCAA
GGCAACAGGT
CTTTCATTTA
CTTCACGCGA
CTTCTTGACC
ACTGCATGCT
ATGCATCATC
GCCAGTGGTA
ATCTACCGGG
TCATCTGGTC
GATTTAARAC
ACATTTGARAG
TATGTTAAAG
ATTCCTATGC
ATGTCCACTC
TTTAGAGCTG
GCTTGTGAGA
ATTGCTGATG
CGTGGATTTA
ATAGCACACA
GGAARAGAGG
TATTCTAGGG
ATCGGAGCCT
ATTTTGACCG
ATGCAGTTGG
GATGACCTTG
GGTGGACCTC
CCTGAGAATA
TGGTTGGGTG
ACAGTAGTTA
RCACAGACCA
TCTIGTTCCTC
ATGTTGGACT
TCTGGAGGGC
ARCCTTAGGA
GGAGGAGCCT

AGGAACTATT
GTAAAGACCT
CAAAGCTGAT
ATCAGTTGAT
CTAGTGAACT
TTTCAGCGCT
TGGCCATTAA
TTGTTTCTIT
TATCTCGATT
CTGGTGTTAT
TGGTTATCCT
CATCACATTA
CCCAACTGAA
AACTTTCTTT
AGGTTGTTAG
TCTTGTCAGA
CACTTTCTGC
ATACACCGTC
AAATGCTGCA
TTACATCAGA
CTTCAAGCAG
TCAGGACTGG
TTGTTCCTGT
CTCTTTTGAA
TTTCTGTATG
GCTGGAGAGT
AGGTCGAAGA
CTTTGCATGG
GTTGCTCTGC
CTGCAGTGCA
CGACAGAGCT
AGCGTGCTGC
CTGAATTTCC
GATCATTTGG
AGAAGCTTCC
AAGTAAAATC
GGTACATTTA
AGATGCAGCT
ATGGACTAGG
CGTACGAGGA
ATCTTGCTCG
GGTTTTCTGC
GTGGTCCCAA
AAGGTGTTTC
TTCCTATTAC
CATGTGATCC
GCATGTTTGA
CTGGCAGAGC
TGATGCAGCT
GTGCTGGGCA
TCAACCGTGA
AAAGAGATCT
CATACAATCA
GGGTCGTGAT

CAGTGATGGC
CCAGAAGGTT
ACTCGCGCTC
TCGCTTTTCT
TCTTGAACAA
GGATATGTTC
TGAGAGCATG
GITTGATTGT
ATACCAGCCT
TGCTTTATGG
GAAGTCACTA
TGCAARGCTCT
TACRACTGAA
TGTACTGAAA
TTGCATTGTT
GGARAAACTT
ACTTCTTGAG
ACGTGATCGT
CAGGGTATTT
CCATATCACT
CATATTAAAA
CCATTCTCAT
TTCAGGGAAC

AGAAATGGCT

CCAGTGGGAA
TGTAACAACC
TACAGAATCA
TGTTGCACTG
CAGGAACAAC
GARGTCGTIGG
TGIGTTIGCT
TGGGCTGAAT
CAGCGGCAGA
CCCAAGGGAA
ACTTATCTAC
TTGCTTCCGT
TATGACTGAC
AGATAGTGGC
TGTGGAGAAC
GACATTTACA

ACTTGGCATA

CCTGAACAAG
AATCATGGCG
TAATATATTG
AARATCTTTG
TCGTGCAGCC
CARRGACAGT
AARACTTGGA
CGTCCCCGCT
AGTTTGGTTT
AGGATTACCT
TTTTGAAGGA
GCCTGCCTTT
TGATAGCAAG
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6301
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6421
6481
6541
6601
6661
6721
6781
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6901
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ATAAACCCAG ATCGCATCGA

CCTCAAGGGT
CTTGATCCAG
GATGGAGAAT
ACCCAAATCG
GGTGTGATCA
CGGAGGAGGC
TTTCCTCACA
GCAGCAGGAA
GAAAACTATA
GATGTTGCAG
GATAAGATGG
TGA

TGATTGAGAT
AATTGATAGA
CCCTTCAGAA
CGGTACGTTT
GGABAGTTGT
TATCCGAGGA

AATCAGCGAT

GCACCGACTG
AGGAGTATAT
GCTCCAGTTC
ATCCCTCTAA
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GTGCTATGCT

CAAGTTCAGG

TCTGAAAGCA
GAGCATAGAA
TGCGGAATTG
AGACTGGGAA
CGTTCTGGCA
CGAGCTGATC
GGATGACGAC
CAAAGAGCTT
GGATTTACAA
GAGAGCACAG
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GAGAGGACTG
TCAGAGGAAC
AGACTCCAGG
GCTCGGAAGA
CACGACACTT
GACTCTCGGT
AAGGAGATTA
AAGAAATGGT
GATGCTITTTG
AGGGCTCAAA
GCCTTGCCGC
TTTATCGAGH

CARAGGGTAA
TCAAAGAATG
GAGCAAATGG
AACAGTTGCT
CCCTTAGAAT
CTTTCITCTA
GAGGTGTAAT
ACTTGGCTTC
TCGCCTGGAG
GGGTATCTCG
AGGGICTTTC
AGGTCATGAA

TGITCTCGAA
CATGGGTAGG
AAGCCTATCT
GCCTCTGTAC
GGCTGCTARA
CAAGAGATTA
TGGTGAGAAG
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GGAGAACCCT
GTTGCTCTCA
CATGCTACTA
GGTCCTGARA
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FIG.7A

> Trinh tw hé gen ACCaza lap thé ciia Oryza sativa

ATGACATCCACACATGTGGCGACATTGGGAGTT GEGTGCCCAGGCACCTCCTCGTCACCAGARRAAGTCAGCTGG,
"CACTGCATTTGTATCATCTGGGTCATCAACACCCTCATACCGARAGAATGGTCAGCGTACT CGEGTCACTTAGGG
AAGAAAGCAATGCAGEAGTETCTGATTCCAARAAGCTTAACCACTCTATTCGCCAAGETGACCACTAGCTACTT
TACATATGCTATAATTTGTGCCAAACATAAACATGCAATGGCTGCTAT TATTTAAACGT TAATGT TGAARTAGC
TGCTATAGGATACAGCAAAAATATATAATTGACTGGGCAAGATGCAACAATTGTTTTTCACTARAGTTAGTTAT
CTTTTGCTGTAARAGACAACTGT TP TTTACATAAAATGGTATTAATAACCTTGTAATAT TCAATGCAACATGTT
CTCAAGTAAAAANAAACATTGCCTGGT TGTATAAGCARAT GTGTCGTTGTAGACATCTTAT TARACCTTTTTGT
GATATCTATTACCGTAGGGAACAGGGGAGCTGT TTAAATCTGTTATCATAGAGTAATATGAGAAAAGTGGATTG
TGCGACTTTGGCATGTATACCTGCTCAATTTCAAATATATGTCTATGTGCAGGTCTTGCTGGCATCATTGACCT
CCCAAATGACGCAGCT TCAGAAGTTGATAT TTCACAGTAAGGACTTTATATT TTATAATAATTAT TATATAATT
TTCTGACATGTTTTGAGAACCTCARAACATGTGATTGCACCTTCCT T TTTTATGTCTGGTTCAGAAACTGATAA
GTTTTGACAGTGTTTAGGATGGATCTIT TGATGCGCACAGTGCTTTCTAATGT TTTCATT PT TGAAAGTAATGTT
TTAGGAAGAAATATCTGATTAAAT T TATACTITATCTTTACARAAGT CARAT GCGTTCTGTATCAATTGCGETT
TETAATATGGCAAGAACATGCTTTCAGAATTTIGTTCATACAATGCTT TCTTTCTAT TATTATGTAGAACARATA
CCTAATACTTTGTTCACCTTTTATAGT GGACACCTCTCACAGCTTTT TCAGTAAGTGATGCAATTTTGTACATT
TGTAAGATGTGTTCCAGAAACCTTTTCTCCTGCAATTCTAATGTACCCACTCAAACTGGTATCACCAARGATCT
CCATCTGATT GAARAAAAAGCTGCGTGAAGTATGCTTATTTATGCTAACCATACATGATTTATACTGTTTTATAG
TACAATGCTTATTTATGCTAACCATACATAATT TTATTCTGT T TTCTAGTACATTATTTGT GCCCCTGACCATA
AATGATCCTTTICTTTTACAGTGGITCCGAAGATCCCAGGEEGCCTACEGTCCCAGGTTCCTACCARATGAATGE
GATTATCAATGAAACACATAATGGGAGGCATGCT TCAGTCTCCAAGGTTGTTGAGT TTTGTACGGCACTTGETE
GCAAAACACCAATTCACAGTGTATTAGTGGCCAACAATGGAATGGCAGCAGCTAAGTTCAT GCGGAGTGTCCGA
ACATGGGCTAATGATACT I TTGGATCAGAGAAGGCAATTCAGCTGATAGCTATGGCAACTCCGCAGGATCTGAG
GATAAATGCAGAGCACATCAGAATTGCCGATCAAT TTGTAGAGGTACCTGETGCGAACAAACAACAACAACTATG
CAAATGTCCAACTCATAGTGGAGGT TAGT TCAGCTCATCCCTCAACACAACATTTTICGTTTCTATTTAAGTTAG
GEARAAATCTCTACGACCCTCCAATTTCTGAACAT CCAATTTTCACCATCARCTGCAATCACAGATAGCAGAGA
GARCAGGTGTTTCTGCTGTTTGECCTGGTTGGGGT CATGCATCTGAGAATCCTGAACTTCCAGATGCGCTGACT
GCAAAAGGAATTGTTTTTCT TGGGCCACCAGCATCATCAATGCATGCATTACGAGACAAGGTTGGCTCAGETCT
CATTGCTCAAGCAGCTGGAGTTCCAACACTTGCTTGGAGTGCGATCACATGTGAGCCTTGTCTTCTCTTTTTTAG
CTTATCATCT TATCTTTTCGETGATGCATTATCCCAATGACACTAAACCATAGGTGGAAGT TCCTCTGGAGTGT
TGCTTGGACTCAATACCT GATGAGATGTATAGAAARGCTTGTGT TACTACCACAGAGGAAGCAGTTGCAAGTTG
TCAGGTGEETTGGTTATCCTGCCATGAT TAAGGCAT CTTGGECTCETCGTGETARAAGGAATAAGGAAGGTTTGTT
CTTCTTGTAGTTATCAAGAGATTGT TTGGATTGCAAGTGTTTAGTGCCCATAGT TAACTCTGGTCTTTCTARCA
TGAGTAACTCAACTTTCT TGCAGGT TCATAATGATGATGAGGTTAGGACATTATTTAAGCAAGTTCAAGGCGAA
GTACCTGGTTCCCCAATATTTATCATGAGGCTAGC TGCTCAGGTGGGGCCTT TTATGGARGTTACACCTTTTCE
CTTAATGTTGAGTTAT TCCGGAGTTAT TATGGT TATGTTCTGTATGT T TGATCTGTAAATTAT TGARAT TCACE
TCCATTGGTTCTCCAGAT TAGCAGACCTACAAT TCTACATATGGTTTATACT TTATAAATACTAGGATT TAGGG
ATCTTCATATAGTTTATACATGGTATT TAGATTTCATTTGTAACCCTATTGAAGACATCCTGATTGTTGTCTTA
TGTAGAGTCGACATCTTGAAGTTCAGT TGCTTTGTGATCAATATGGCAACGTAGCAGCACT TCACAGTCGAGAT
TGCAGTGTACAACGGCGACACCAARAGGTCTGCTGTCTCAGT TAAATCACCCCTCTGAATGATCTACTTCTTGC
CTGCTGCETTGEGTCAGAGGAATAATGGTTGTATTCTACTGAACAGATAATCGAGGAAGGACCAGTTACTGTTGC
TCCTCETGAGACTGTGAAAGAGCTTGAGCAGGCAGCACGGAGGCTTGCTARAGCTGTGGGTTATGTTGGTGCTG
CTACTGTTGAATACCTTTACAGCATGGARACTGGT GAATATTAT TTTCTGGAACTTAATCCACGGCTACAGGTC
GECTCCTTTGACATTCTTCAGGAAT TAATTTCTGT TGACCACATGATTTACAT TGTCAAATGG TCTCACAGGTT
GAGCATCCTGTCACTGAGTGGATAGCTGAAGTAAATTTGCCTGCGEGCTCAAGT TGCTGTTGGAATGGGTATACE
CCTTTGCCAGATTCCAGETARTGCT ICT TCATTTAGTTCCTGCTCT TTGTTAAT TGAATGAGCTCTTATACAGA
CCATGAGACACATTCTACTGT TAATTCATAGTATCCCCTGACTTGTTAGTGT TAGAGATACAGAGATGTATCAC
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AAATTCATTGTATCTCCTCAAGGACTGTAAAAATCCTATAATTAAATTTCTGAAAATTTGT TCTTTTARGCAGA
AAAAARATCTCTAAATTATCTCCCT GTATACAGAGATCAGGCGCTTCTACGGAATGAACCATGGAGGAGGCTAT
GACCTTTGCGAGGARRACAGCAGCTCTAGCGACTCCATTTAACTTTGATGAAGTAGATTCTARAATGGCCARAAGE
CCACTGCGTAGCTGTTAGAATAACTAGCGAGGATCCAGATGATGGGTTTAAGCCTACTGGT GGARAAGTARAGS
TGCGETTTICCTGATGT TAGGTGTAT GAATTGAACACATTGCTATATTGCAGCTAGT GAAATGACTGGATCATGG
TTCTCTTATT TTCAGGAGATAAGTTTCAAGAGTARACCAAATGTTTGGGCCTATTT CTCAGTARRGGTAGTCCT
CAATATTGTTGCACTGCCACATTATTTGAGTTGTCCTAACAATT GTGCTGCAATTGTTAGT TTTCAACTATITG
TTGTTCTGTTTEGCTTGACTGGTACCCT CTCTTTGCAGTCTGGTGGAGGCATCCAT GAATTCGCTGATTCTCAGT
TCGGTATGTARAGTTAARAGAGTAATATTGTCTTTGCTAT TTATGTTTGTCCTCACTTTTARAAGATATTGCCT
TCCATTACAGGACATGTTTTTGCGTATGGRACTACTAGATCGGCAGCAATAACTACCATGGCTCTTGCACTAAA
AGAGGTTCAAATTCGTGGAGARATTCATTCAARCGTAGACTACACAGTTGACCTAT TAAAT GTAAGGACTARAT
ATCTGCTTATTGARCCTTGCTTTTTGGTTCCCTAATGCCATTTTAGTCTGGCTACT GAAGAACTTATCCATCAT
GCCATTTCTGTTATCTTAAATTCAGGCCTCAGATTTTAGAGARAATAAGATTCATACTGGT TGGCTGGATACCA
GGATAGCCATGCGTGTTCARGCTGAGAGGCCTCCATGGTATATT TCAGTCGT TGGAGEGGCTTTATATGTAAGA
CARACTATGCCACTCATTAGCATTTATGTGAAGCAAATGCGGAAAACATGATCAATATGTCGTCT TATTTAAAT
TTATTTATTTTTGTGCTGCAGARAAACAGTAACTGCCAACACGGCCACTGTTTCTGATTATGTTGGTTATCTTAC
CAAGGGCCAGATTCCACCARAGGTACTATTCTGTTTTTTCAGGATATGAAT GCTGTTTGAATGTGAAAACCATT
GACCATAAATCCTTGTITGCAGCATATATCCCTTGTCTATACGACTGT TGCTTTGRATATAGATGGGARAARAT
ATACAGTAAGTGTGACATTCTTAAT GGGGAAACTTAATTTGTTGTAAATAAT CAATATCATATTGACTCGTGTA
TGCTGCATCATAGATCGATACTGTGAGGAGTGGACATGGTAGCTACAGATT GCGAATGAAT GGATCAACGGTTG
ACGCAAATGTACARATATTATGTGATGGTGGCCTTTITAATGCAGGTAATATCTTCTTCCTAGTTAAAGARAGATA
TATCTTGTTCAAAGRATTCTGATTATTGATCTTTTAATGTTTTCAGCT GGAT GGARACAGCCATGTAATTTATG
CTGAAGABGAGGCCAGTGGTACACGACTTCTTATTGAT GGAAAGACATGCAT GTTACAGGTAATGATAGCCTITG
TTCTTTTTAGTTCTAGTCACGETGT TTGCTTGCTATTTGTTGTATCTATTTAATGCATTCACTAATTACTATAT
TAGTTTGCATCATCAAGT TAARATGGAACTTCTTTCTTGCAGAATGACCATGACCCATCARAGTTATTAGCTGA
GACACCATGCAAACTTCTTCGTTTCTTGCT T GCTGATGGTGCTCATGTTGAT GCTGATGTACCATATGCGGAAG
TTGAGGTTATGAAGATGCT GCATGCCCCTCTTATCACCCGCTTCT GGTGTCATACAT GTTGTAATGTCT GAGGEC
CAAGCAATGCAGGTACATTCCTACATTCCATTCATTGTGCTGTGCTGACATGAACATTTCAAGTAAATACCTGT
AACTTGTTTATTATTCTAGGCTGGTGATCTTATAGCTAGGCTGGAT CTTGATGACCCTTCT GCTGTTAAGRGAG
CTEAGCCGTTCGAAGATACTTTTCCACARAT GGETCTCCCTATTGCTGCTTCTGGCCAAGT TCACAAATTATGT
GCTGCAAGTCTGAATGCTTGTCGAATGATCCTT GCGGGGTATGAGCATGATATTGACAAGGTAAACAT CATGTC
CTCTTGTTTITTCTTTTGTTTATCATGCATTCTTATGTTCATCATGTCCTCTGGCARATCTAGATTCCGCTGTC
GTTTCACACAGATTTTTCTCATTCTCATAATGGTGCCAAACATAAATATGCTGCTATATT CATCAATGTTTTCA
CTCGATTTCTAATTTTGCTTTTGAGTTTIAAACTTTAGTACAATCCATATCTAATCTCCTTTGGCAACAGTGAA
TCCATTATATATATTTTITATTARACTGCTTTCTTTTTCAGGTTGTGCCAGAGTTGGTATACTGCCTAGACACTC
CGGAGCTTCCTTTCCTGCAGT GGGAGGAGCTTATGTCTGTTTTAGCAACTAGACTTCCAAGAAATCTTAAAAGT
GAGGTATATTATGGTTGACAAGATAGCTAGTCTCATGCTCTAAGGACTTGTACATTTCGCCACATAGGTTAATT
TTCCATATCAAGTTCTAATGTACCGATATAAAAGTAGTACTGGCCTAAAACAGTATTGGTGGTTGACTATCTITG
TTGTCGTARGATCAAGTATTTCTTTTTCATGCTTAGTTTGTCAATACTTCACATTTATCACT GACT TGTCGAGCT
AAATGAGATTTTATTTGATTTCTGT GCTCCATTATTTTTGTATATATATATATATATT TAACTATGACTATATG
TTATGCCTCARACGTTTCAAACTCT TTCAGTTGGAGGGCAAATATGAGGAATACAAAGTAARATTTGACTCIGG
GATAATCAATGATTTCCCTGCCAAT ATGCTACGAGT GATARTTGAGGTCAGT TATTCAATTTGTTGTGATARTC
ACTGCCTTAACTGITCGTTCTTTTAACAAGCGGTTTTATAGGAAAATCTTGCATGTGGTTCTGAGAAGGAGAAG
GCTACARATGAGAGGCTTGTTGAGCCTCT TATGAGCCTACTGAAGTCATATGAGGGTGGGAGAGARAGTCATGC
TCACTITGTTGTCARGTCCCTTITTT GAGGAGTATCTCTATGTTGAAGAATTGTTCAGTGAT GGAATTCAGGTTA
ACTTACCTATTCGCATTAAACAAAT CATCAGTTGTTTTATGATAAAGTCAAAATGTTTATATTTCCCATTCTTC
TGTGGATCAAATATATCACGGACAT GATATAGTTTCCTTAGGCTATATAATGGTTCTTCAT CAAATAATATIGC
AGGAAACAGTATAGCAAACTATTTGTATATACT CGAGATGGAAATTGTTAGAAACATCATTGACTAAATCTGTC
CTTTGTTACGCTGTTTTTCTAGTCT GATGTGATTGAGCGT CIGCGCCTTCAACATAGTAAAGACCTACAGRAGG
TCGTAGACATTGTGTTGTCCCACCAGGTAAATTTCTTCATGGT CTGATGACT TCACTGCGAATGGTTACTGAAC
TGTCTTCTTGTTCIGACAATGIGACTTTTCTTT GTAGAGT GTTAGARATAAAACTAAGCTGATACTAAAACTCA
TGGAGAGICTGETCTATCCAAATCCTGCTGCCTACAGGGATCAATTGATTCGCTTTTCTTCCCTTAATCACARA
GCGTATTACAAGGTGACCAGGATAAACATAAATARACGT GAATTTTTCAATGACCTTTTCT TCTGACATCTGAA
TCTGATGAATTTCTTGCATATTAATACAGTT GGCACTTAAAGCTAGTGAACTTCTTGAACAAACAAAACTTAGT

-121-



23396

GAGCTCCGTGCAAGAATAGCAAGGAGCCTTTCAGAGCTGGAGATGTTTACTGAGEAAAGCAAGGGTCTCTCCAT
GCATAAGCGAGARATTGCCATTAAGGAGAGCAT GGAAGATTTAGTCACTGCTCCACTGCCAGTTGAAGATGCGC
TCATTTCTTTATTTGATT GTAGTGATACAACTGTTCAACAGAGAGTGATTGAGACT TATATAGCTCGATTATAC
CAGGTATGAGAAGAAAGACCTTTTGAAATTATT TATATTAACATATCCTAGTAAAACAGCATGCTCATCATTTC
TTAAAAAAAGTTTACAGCACCTGATGTTTGGTTACTGACCGCATCATTAAAATAAAGTTACTTGTTGTGGAGAG
ATGTATTTTGGAACTTGTGGCACATGCAGTAACATGCTACTGCTCGATATGTTTGCTAACT TGACAACAATATT
TTTCAGCCTCATCTTGTAAAGGACAGTATCAAAATGAAATGGATAGAATCGGGTGTTATTGCTTTATGGGAATT
TCCTGAAGGGCATTTT GATGCAAGAAATGGAGGAGCGGTTCTTGGT GACRAAAAGAT GGGGTGCCATGETCATTG
TCAAGTCTCT TGAATCACTTTCAATGGCCAT TAGATTTGCACTARAGGAGACATCACACTACACTAGCTCTGAG
GGCAATATGATGCATATTGCTITGTTGGGTGCT GATAATAAGATGCATATAATTCAAGARAGGTATGTTCATAT
GCTATGTTGGTGCTGRAAATAGTTATATATGTAGT TAGCTGGTGGAGTTCTGGTAATTAACCTATCCCATTGTTC
AGTGGTGATGATGCTGACAGAATAGCCARACTTCCCTTGATACTAAAGGATAATGTAACCGATCTGCATGCCTC
TGGTGTGARAACAATAAGTTTCATT GTTCAAAGAGATGAAGCACGGATGACAATGCGTCGTACCTTCCTTTGGT
CTGATGAAAAGCTTTCTTATGAGGAAGAGCCAATTCTCCGGCATGTGGAACCTCCTCTTTCTGCACTTCTTGAG
TTGGTACGTGATATCATCAARATGATAATGTTTTGGTATGGCATTGATTATCTTCTATGCTCTTTGTATTTATT
CAGCCTATTGTGGATACAGGACARGTT GAAAGTGAAAGGATACAATGAAATGAAGTATACCCCATCACGGGATC
GTCAATGGCATATCTACACACTTAGAAATACTGAARACCCCARAATGTTGCACCGGGTATTTTTCCGAACCCTT
GTCAGGCAACCCAGTGTATCCAACAAGTTTT CTTCGGGCCAGATTGGTGACATGGAAGTTGGGAGTGCTGAAGA
ACCTCTGTCATTTACATCAACCAGCATATTAAGATCTTTGATGACTGCTATAGAGGAATTGGAGCTTCACGCAA
TTAGAACTGGCCATTCACACATGTATTTGCATGTATTGARAGAACAAAAGCTTCTTGATCT TGTTCCAGTTTCA
GEGTAAGTGCGCATATTTCTTTTTGGGAACATAT GCTTGCTTATGAGGTTGETCTTCTCAATGATCTTCTTATC
TTAGTCAGGRATACAGTT T TGGATGTTGGTCAAGATGAAGCTACTGCATATTCACT T TTAAAAGAAARTGGCTAT
GAAGATACATGAACTTGTTGGTGCAAGAATGCACCATCTTTCTGTAT GCCAATGGGAAGTGARACTTAAGTTGG
ACTGCGATGETCCTGCCAGTGGTACCTGGAGGATTGTAACAACCAATGTTACTAGTCACACTTGCACTGTGGAT
GTAAGTTTAATCCTCTAGCATTTTGTTTTCTTTGGAARAGCATGTGATTTTAAGCCGGCTGGTCCTCATACCCA
GACCTAGTGATCTTTATATAGIGTAGACATTTTTCTAACTGCTTTTAATTGTTTTAGATCTACCGTGAGATGGA
AGATAAAGAATCACGGAAGTTAGTATACCATCCCGCCACTCCGGCGGCTGGTCCTCTGCAT GGTGTGGCACTGA
ATAATCCATATCAGCCTT TGAGTGTCATTGATCTCARACGCTGTTCTGCTAGGAATAATAGARCTACATACTGC
TATGATTTTCCACTGGTGAGTTGACTGCTCCCTTATATTCAATGCATTACCATAGCAAATTCATATTCGTTCAT
GTTGTCAARATAAGCCGATGAAAAT TCAAAACTGTAGGCATT TGAAACTGCAGTGAGGAAGTCATGGTCCTCTA
GTACCTCTIGGTGCTTCTAAAGGTGTTGARAATGCCCAATGTTATGT TAAAGCTACAGAGTTGGTATTTGCGGAC
AAACATGGGETCATGGGGCACTCCTTTAGTTCAAAT GGACCGGCCTGCTGGGCTCAATGACATTGGTATGGTAGE
TTGGACCTTGAAGATGTCCACTCCTGAATTTCCTAGTGGTAGGGAGATTATTGTTGTTGCAAATGATATTACGT
TCRGAGCTGGATCATTIGGCCCAAGGGAAGATGCATTTTTTGAAGCTGTTACCAACCTAGC CTGTGAGAAGAAA
CTTCCTCTTATITATTTGGCAGCAAAT TCTGGTGCTCGAATTGGCATAGCAGATGAAGTGAAATCTTGCTTCCG
TGTTGGGTGETCTGATGATGGCAGCCCTGAACGTGEGTTTCAGTACATTTATC TAAGCGAAGAAGACTATGCTC
GTATTGGCACTTCTGTCATAGCACATAAGAT GCAGCTAGACAGTGGT GAAATTAGGTGGGT TATTGATTCTGTT
GTGGGCAAGGAAGATGGACTTGGTGTGGAGAATATACATGGAAGTGCTGCTATTGCCAGTGCTTATTCTAGGGC
ATATAAGGAGACATTTACACTTACATTTGTGACTGGARGAACTGTTGGAATAGGAGCTTATCTTGCTCGACTTG
GCATCCGETGCATACAGCGTCTTGACCAGCCTATTATTCTTACAGGCTATTCTGCACTGAACAAGCTTCTTGGE
CGGGAAGTGTACAGCTCCCACATGCAGTTGGGTGGTCCCAARATCATGGCAACTAATGGTG TTGTCCATCTTAC
TGTTTCAGATGACCTTGAAGGCGTTTCTAATATATTGAGGTGGCTCAGTTATGTTCCTGCCTACATTGGTGGAC
CACTTCCAGTAACAACACCGTTGGACCCACCGGACAGACCTGTTGCATACAT TCCTGAGAACTCGTGTGATCCT
CGAGCGGCTATCCGTGGT GTTGATCGACACCCAAGGGARATGGTTAGGTGGTATGTTTGATAAAGACAGCTTTGT
GGARACATTTGAAGGTTGGECTAAGACAGTGGTTACTGGCAGAGCAAAGCTTGGTGGAATTCCAGTGGGTGTGA.
TAGCTGTGGAGACTCAGACCATGATGCARACTATCCCTGCTGACCCTGGTCAGCTTGATTCCCGTGAGCAATCT
GTTCCTCGTGCT GGACAAGTGTGGTTTCCAGAT TCTGCAACCAAGACTGCGCAGGCATTGCTGGACTTCAACCG
TGAAGGATTACCTCTGTTCATCCTCGCTAACTGGAGAGGCTTCTCTGGTGGACAAAGAGAT CTTTTTGAAGGAA
TTCTTCAGECTGGCTCGACTATTGT TGAGAACCTTAGGACATACAATCAGCCTGCCTTTGTCTACATTCCCATG
GCTGCAGAGCTACGAGGAGGGGCTTGGGTTGTGGT TGATAGCAAGATAAACCCAGACCGCATTGAGTGCTATGC
TGAGAGGACTGCAAAAGGCAATGTTCT GGAACCGCAAGGGTTAATTGAGATCAAGT TCAGGTCAGAGGAACTCC
AGGATTGCATGAGTCGGCT TGACCCAACATTAATT GATCTGAAAGCARAACTCGAAGTAGCAAATARARATGGA
AGTGCTGACACAAAATCGCTTCAAGAAAATATAGARGCTCGAACAAAACAGT TGATGCCTC TATATACTCAGAT
TGCGATACGGTTTGCTGAATTGCATGATACATCCCTCAGAATGGCTGCGAAAGGTGTGATTAAGAAAGTTGTGG
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ACTGGGAAGAATCACGATCTTTCTTCTATAAGAGATTACGGAGGAGGATCTCTGAGGATGTTCTTGCAARAGAA
ATTAGAGCTGTAGCAGGTGAGCAGT TTTCCCACCAACCAGCAATCGAGCTGATCAAGAAATGGTATTCAGCTTC
ACATGCAGCTGAATGGGATGATGACGAT GCTTTTETTGCTTGGATGGATAARCCCTGAAAACTACAAGGATTATA
TTCAATATCT TAAGGCTCARAGAGTATCCCAATCCCTCTCAAGTCTTTCAGATTCCAGCTCAGATTTGCARAGCC
CTGCCACAGGGTCTTTCCATGTTACTAGATAAGGTARTTAGCTTACTGATGCTTATATAAATTCTTT TTCATTA
CATATGGCTGGAGAACTATCTAATCAAATAATGATTATAATTCCAATCGTTCTTTTTATGCCATTATGATCTIC
TGAAATTTCCTTCTTTGGACACTTATTCAGATGGATCCCTCTAGAAGAGCTCAACT TGTTGARGAAAT CAGGAA
GGTCCTTGGTTGA
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FIG.7B

>Trinh tw ma hoa protein ACCaza lap thé ciia Orzya sativa

ATGACATCCACACATGTGGCGACATTGGCAGTTGGTGCCCAGGCACCTCCTCGTCACCAGARARAGTCAGCTGS
CACTGCATTTGTATCATCTGGGTCATCAAGACCCTCATACCGAAAGAATGCTCAGCGTACTCGGTCACTTAGGG
AAGAAAGCAATGGAGGAGTGTCTGATTCCAAAAAGCTTAACCACTCTATTCGCCAAGGTCTTGCTGGCATCATT
GACCTCCCRAATGACGCAGCTTCAGAAGTTGATATTTCACATGGTTCCGAAGATCCCAGGGGGCCTACGGTCCC
AGGTTCCTACCAAATGAATGGGATTATCAATGAAACACATAATGGGAGGCATGCTTCAGTCTCCAAGGTTGTTG
AGTTTTGTACGGCACTTIGGTGGCAARACACCAATTCACAGTGTATTAGTGGCCAACAATGGAATGGCAGCAGCT
AAGTTCATGCGGAGTGTCCGARCATGGGCTAATGATACT TTTGGATCAGAGAAGGCAATTCAGCTGATAGCTAT
GGCAACTCCGGAGGATCT GAGGATAAATGCAGAGCACATCAGAATTGCCGATCAAT TTGTAGAGGTACCTGGTG
GAACAAACAACAACAACTATGCRAAATGTCCAACTCATAGTGGAGATAGCAGAGAGAACAGGTGTTTCTGCTGTT
TGGCCTGGTT GGGGTCATGCATCTGAGAATCCTGRACTTCCAGATGCGCTGACTGCAAAAGGAATTGTTTTTCT
TGGGCCACCAGCATCATCAATGCATGCATTAGGAGACAAGGTTGGCTCAGCTCTCATTGCTCAAGCAGCTGGAG
TTCCAACACT TGCTTGGAGTGGATCACATGTGGAAGTTCCTCTGGAGTGTTGCTTGGACTCAATACCTGATGAG
ATGTATAGAAAAGCTTGTGTTACTACCACAGAGGAAGCAGTTGCRAGT TGTCAGEGTGGTTGGTTATCCTGCCAT
- GATTAAGGCATCTTGGGGTGGTGGT GGTAAAGGAATAAGGAAGGTTCATAATGATGATGAGGT TAGGACATTAT
TTAAGCAAGTTCAAGGCGAAGTACCTGGTTCCCCAATATTTATCAT GAGGCTAGCTGCTCAGAGTCGACATCTT
GRAGTTCAGTTGCTTTGTGATCAATATGGCAACGTAGCAGCACTTCACAGTCGAGATTGCAGTGTACAACGGCG
ACACCAARAGATAATCGAGGAAGGACCAGTTACTGTTGCTCCTCGT GAGACTGTGARAGAGCTTGAGCAGGCAG
CACGGAGGCT TGCTARAGCTGTGGETTATGTTIGGTGCTGCTACTGTTGAATACCTT TACAGCATGGARACTGGT
GAATATTATTTTCTGGAACTTAATCCACGGCTACAGGTTGAGCATCCT GTCACTGAGTGGATAGCTGAAGTAAA
TTTGCCTGCGGCTCAAGT TGCTGTTGGRATGGGTATACCCCTTTGGCAGAT TCCAGAGATCAGGCGCTTCTACG
GAATGAACCATGGAGGAGGCTATGACCT TTGGAGGAARACAGCAGCTCTAGCGACTCCATT TAACTTTGATGAA
GTAGATTCTAAATGGCCAARAGGCCACTGCGTAGCTGTTAGAATAACTAGCGAGGATCCAGATGATGGG T TTAA
GCCTACTGGTGGAAAAGTAAAGGAGATARGTTTCAAGAGTAAACCAAATGTT TGGGCCTAT TTCTCAGTAAAGT
CTGGTGGAGGCATCCATGAATTCGCTGATTCTCAGTTCGGACATGT T TTTGCGTATGGAACTACTAGATCGGCA
GCAATAACTACCATGGCTCTTGCACTAAAAGAGGTTCAAATTCGTGGAGAAATTCATTCARACGTAGACTACAC
AGTTGACCTATTAARATGCCTCAGATTTTAGAGAAAATAAGATTCATACTGGTTGGCTGGATACCAGGATAGCCA
TGCGTGITCAAGCTGAGAGGCCTCCATGGTATATTTCAGTCGTTGGAGGGGCTTTATATAARACAGTAACTGCC
AACACGGCCACTGTTTCTGATTATGTTGGTTATCTTACCAAGGGCCAGATTCCACCAAAGCATATATCCCTTGT
CTATACGACTGTTGCTTTGAATATAGATGGGAARARATATACAATCGATACTGTGAGGAGT GGACATGGTAGCT
ACAGATTGCGAATGAATGGATCAACGGTTGACGCARATGTACAAATAT TATGIGATGGTGGGCTTTTAATGCAG
CTGGATGGAAACAGCCATGTAATTTATGCTGAAGAAGAGGCCAGTGGTACACGACTTCTTATTGATGGAAAGAC
ATGCATGTTACAGAATGACCATGACCCATCAAAGTTATTAGCTGAGACACCATGCAAACTTCTTCGTTTCTIGG
TTGCTGATGGTGCTCATGTTGAT GCTGATGTACCATATGCGGAAGTTGAGG T TATGAAGATGTGCAT GCCCCTC
TTATCACCCGCTTCTGGTGTCATACATGTTGTAATGTCTGAGEGCCAAGCAATGCAGGCTGGTGATCTTATAGC
TAGGCTGGATCTTGATGACCCTTCTGCTGTTAAGAGAGC TGAGCCGTTCGAAGATACTTT TCCACARATGGGTC
TCCCTATTECTGCTTCTGGCCAAGTTCACRAAT TATGTGCTGCAAGTCTGAATGCTTGTCGAATGATCCTTGCG
GGGTATGAGCATGATATTGACAAGGTTGTGCCAGAGT TGGTATACTGCCTAGACACTCCGGAGCT TCCTTTCCT
GCAGTGGGAGGAGCTTATGTCTGT T ITAGCAACTAGACTTCCAAGAAATCT TAAAAGTGAGTTGGAGGGCARAT
ATGAGGRAATACAAAGTAAAATTTGACTCTGGGATAATCAATGATT TCCCTGCCAATATGCTACGAGTGATAATT
GAGGAAAATCTTGCATGTGGTTCTGAGARGGAGAAGGCTACAAATGAGAGGCTTGT TGAGCCTCTTATGAGCCT
ACTGAAGTCATATGAGGGTGGGAGAGAAAGT CATGCTCACT TTGTTGTCAAGTCCCTTTTTGAGGAGTATCICT
ATGTTGAAGAATTGTTCAGTGATGGAATTCAGT CTGATGTGATTGAGCGTCTGCGCCTTCAACATAGTAARGAC
CTACAGAAGGTCGTAGACATTGTGTTGTCCCACCAGAGTGTTAGAAATAAAACT AAGCTGATACTAAAACTCAT
GGAGAGTCTGETCTATCCAAATCCTACTGCCTACAGGCATCAAT TGATTCGCTITTCTTCCCTTAAT CACARAG
CGTATTACAAGTTGGCACTTARAGCTAGTGAACTTCTTGARCAAACAAAACT TAGTGAGCTCCGTGCAAGAATA
GCAAGGAGCCTTTCAGAGCTGGAGATGTTTACT GAGGAAAGCRAAGGGTCTCTCCATGCATAAGCGAGARATTGC
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CATTAAGGAGAGCATGGAAGATTTAGTCACTGC TCCACTGCCAGTTGCAACATGCGCTCATT TCTTTATT T GATT
GTAGTGATACAACTGTTCAACAGAGAGTGATTGAGACTTATATAGCTCGATTATACCAGCCTCATCTTGTAAAG
GACAGTATCAAAATGARATCGATAGAATCGGGTGT TATTGCT TTATGGGAATT TCCTGAAGGGCATTTTGATGC
AAGAAATGGAGGAGCGGT TCT TEETGACAAAAGAT GGGGTGCCATGGTCAT TG TCAAGTCTCT TGAATCACTTT
CAATGECCATTAGATT TGCACTARAGGAGACATCACACTACACTAGCTCTGAGGGCAATATGATGCATAT TGCT
TTETTGGETGCTGATAATAAGATGCATATAATTCAAGAAAGTGGTGATGATGCTGACAGAATAGCCARACTTCC
CTTGATACTAAAGGATARTGTAACCGATCTCGCATCCCTCTGGTGTGARAACAATAAGT TTCATTGTTCAAAGAG
ATGAAGCACGGATGACAATGCGTCGTACCTTCCTTTEGTCTGATGAAAAGCTTTCTTATGAGGAAGAGCCAATT
CTCCGGCATGTEERACCT CCTCTTTCTGCACTICT TGAGT TGGACAAGT TCARAGTGAAAGGATACAATGARAT
GAAGTATACCCCATCACGGGATCGTCAATGGCATATCTACACACTTAGARATACTGAARAACCCCARAATGTTGC
ACCGEGTIATTTTTCCGAACCCTTGTCAGGCARCCCAGTGTATCCAACAAGT TTTCTTCGGGCCAGATTGGTGAC
ATGGAAGTTCGGACTGCTGARGBACCTCTGTCATT TACATCAACCAGCATATTARGATCTT TGATGACTGCTAT
AGAGGAATTGGAGCTTCACCCAATTACAACTGCCCATTCACACATGTATT TGCATGTATTGAARGARACAAARGE
TTCTTGATCTTGTTCCAGTTTCAGGGAATACAGTT T TGCATG T TGGT CAAGATGAAGC TACTGCATATTCACTT
TTARAAGAARTGGCTATGAAGATACAT GAACTTGTTGGTGCARGAATGCACCATCT TTCTGTATGCCAATGGGA
AGTGAAACTTAAGTTGGACTGCGATGETCCTGCCAGTGGTACCTGGAGGAT TGTAACAACCAATGTTACTAGTC
ACACTTGCACTGTGGATATCTACCG TGAGATGGAAGATAAAGAATCACCGAAGTTAGTATACCATCCCGCCACT
CCEGCEECTEETCCTCTGCATGAETGTGGCACTGAATAATCCATATCAGCCTTTGAGTGTCATTGATCTCARACG
CTGTTCTGCTAGCAATAATAGAACTACATACTGCTATGATTTTCCACTGGCATT TGAAACTGCAGTGAGGARGT
CATGGTCCTCTAGTACCTCTGETGCTTCTAAAGGTGTTGAAAATGCCCARTGTTATGTTAAAGCTACAGAGTTG
GTATTTGCGGACARACATGGGTCATGEGGCACTCC TTTAGTTCAAATGGACCGECCTGCTGGECTCARTGACAT
TGGETATGETAGCTTGGACCTTGARGATGTCCACTC CTGAATTTCCTAGTGGTAGGGAGATTATTGTIGTTGCAR
ATGATATTACGTTCAGAGCTGCATCAT TTGGCCCAAGGGAAGATGCATTTTTTGAAGCTGT TACCAACCTAGCC
TGTGAGARGAAACTTCCTCTTATTTATTTGGCAGCARATTCTGGTGCTCCAATTGGCATAGCAGATGAAGTGAA
ATCITGCTTCCETGTTGEGTCETCTGATGATGCCAGCCCTGAACGTGGETTTCAGTACATT TATCTAAGCGAAG
AAGACTATGCTCCTATTGGCACTTCTCTCATAGCACATAAGATGCAGCTAGACAGCTGGTGAAATTAGGTGGGTT
ATTGATTCTGTIGTIGGGCAAGGARGATGGACTTGGTGTGGAGAATATACATGGAAGTGCTGCTATTGCCAGTGE
TTATTCTAGGGCATATAAGGAGACATT TACACT TACATTTGTGACTGGAAGAACTGTTGGAATAGGAGCT TATC
TTGCTCEACTTEGECATCCGETGCATACAGCGTCTTGACCAGCCTATTATTCTTACAGGCTATTCTGCACTGARC
AAGCTTCTTGGECGEEAAGTGTACAGCTCCCACAT GCAGTTGEGTGETCCCAARATCATGEGCAACTAATGETGT
TGTCCATCTTACTGTTTCAGATGACCTTGAAGGCGTTTCTAATATATTGAGGTGGCTCAGT TATGTTCCTGCCT
ACATTGGTGGEACCACTTC CAGTAACAACACCGTTGGACCCACCGGACAGACCTGTTGCATACATTCCTGAGAAC
TCGTGTGATCCTCGAGCEGCTATCCOTGETC TIGATCGACAGCCARGGGARATGGTTAGGTGGTATGTTTGATAR
AGACAGCTTTGTGGARACATTTGAAGG TTGGGC TARGACAGTGGTTACTGGCAGAGCARAGCTTGGTGGARATTC
CAGTGGGTGTGATAGCTG TGGAGACTCAGACCATGATGCARAGTATCCCTECTGACCCTGGTCAGCTTGATTCC
GGTGAGCARMTCTGTTCCTCGTGCTGGACAAGTGTCETTTCCAGATTCTGCARCCARGACTGCGCAGGCATTGCT
GGACTTCAACCGTGAAGGATTACCTCTGTTCATCC TCGCTAACTCGAGAGGCTTCTCTGGTGEACAAAGAGATC
TTTTTGAAGGAATTCTTCAGCCTEGCTCGACTATTGTTGAGAACCTTAGGACATACAATCAGCCTGCCTTTRTC
TACATTCCCATGGCTGCAGAGCTACGAGGAGGEGCTTGEGTTGTGGTTGATAGCAAGATAAACCCAGACCGCAT
TGAGTGCTATGCTGAGAGGACTGCAAAAGGCRAATG TTCTGGAACCGCAAGGGT TAAT TGAGATCAAGTTCAGGT
CAGAGGAACTCCAGGATTGCATGAGTCGGCTTGACCCARCAT TAAT TGATCTGAAAGCARAACTCGAAGTAGCA
AATAAAAATGGAAGTGCTGACACARAATCGCTTCAAGAARATATAGAAGCTCGAACAARACAGT TGATGCCTCT
ATATACTCAGATTGCCATACECETTTCCTGAATTGCATGATACATCCCTCAGAATGGCTGCGARAGCTGTGATTA
AGAAAGTTGTGGACTGGGAAGARATCACGATCTTTCTTCTATAAGAGATTACGGAGGAGGAT CT CTGAGGATGTT
CTTGCAARAGAAATTAGAGCTGTAGCAGGTGAGCAGTTTTCCCACCAACCAGCAATCGAGCTGATCAAGAARATG
GTATTCAGCTTCACATGCAGCTGRAATGGEGATGATCACGATGCTTTIGTTGCT TGGATGGATAACCCTGAARACT
ACAAGGATTATATTCAATATCTTAAGGCTCAAAGAGTATCCCAATCCCTCTCAAGTCTTTCAGATTCCAGCTCA
GATTTGCAAGCCCTGCCACAGGETQTT TCCATG TTACTAGATAAGATGGATCCCTCTAGAAGAGCTCAACTTGT
TGAAGAAATCAGGAAGGTCCITGGTTGA
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FIG.7C

>Protein ACCaza lap thé ciia Oryza sativa

MTSTHVATLGVGAQAP PRHQKKSAGTAFVSSGSSRPSYRKNGORTRSLREESNGGVSDSKKLNHSIRQGLAGIT
DLPNDAASEVDISHGSEDPRGPTVRGSYQMNGIINETHNGRHASVSKVVEFCTALGGKTPIHSVLVANNGMAAA
KFMRSVRTWANDTFGSEKAIQLIAMATPEDLRINAEHIRIADQFVE VPGGTNNNNYANVOLIVEIAERTGVSAV
WPGWGHASENPELPDALTAKGIVFLGPPASSMHALGDKVGSALIAQAAGVPTLAWSGSHVEVPLECCLDSIPDE
MYRKACVTTTEEAVASCQVVGYPAMIKASWGGGGKGIRKVHNDDEVRTLFKQVQGEVPGSPIF IMRLAAQSRHL
EVQLLCDQYGNVAATHSRDCSVQRRHQKIIEEGPVTVAPRETVKELEQAARRTL.AKAVGYVGARTVEYLYSMETG
EYYEFLELNPRLQVEHPVTEWIAEVNLPAAQVAVGMGIPLWQIPEIRRFYGMNHGGGYDLWRKTAALATPENFDE
VDSKWPKGHCVAVRITSEDPDDGFKPTGGKVKE ISFKSKPNVWAYFSVKSGGGIHEFADSQFGHVFAYGTTRSA
ATITTMALALKEVQIRGEI HSNVDYTVDLLNASDFRENKIHTGWLDTRIAMRVQAERPPWYISVVGGALYKTVTA
NTATVSDYVGYLTKGQIPPKHISLVYTTVALNI DGKKYTIDTVRSGHGSYRLRMNGSTVDANVQILCDGGLLMQ
LDGNSHVIYAEREASGTRLLIDGKTCMLONDHDPSKLLAETPCKLLRFLVADGAHVDADVP YAEVEVMKMCMPT,
LSPASGVIHVVMSEGQAMOAGDLIARLDLDDPSAVKRAE PFEDTFPOMGLPIAASGOVHKLCAASLNACRMILA
GYEHDIDKVVPELVYCLDTPELPFLQWEELMSVLATRLPRNLKSELEGKYEE YKVKFDSGI INDFPANMLRVII
EENLACGSEKEKATNERLVEPIMSLLKSYEGGRESHAEFVVKSLFEEYLYVEELFSDGIQS DVIERLRLQHSKD
LOKVVDIVLSHQSVRNKTKLILKIMESLVYPNPAAYRDQLIRFSSLNHKAYYKIATLKASELLEQTKLSELRARI
ARSLSELEMFTEESKGLSMHKREIAIKESMEDLVTAPLPVEDALISLFDCSDTTVOORVIETY IARLYQPHLVK
DSIKMKWIESGVIALWEF PEGHFDARN GGAVLG DKRWGAMVIVKSLESLSMATRFALKETSHY TSSEGNMMHAIA
LLGADNKMHIIQESGDDADRIAKLPLILKDNVT DLHASGVKTISEI VORDEARMTMRRTFLWS DEKLSYEEEPI
LREVEPPLSALLELDKLKVKGYNEMKYTPSRDROWHIYTLRNTENPKMLHRVFFRTLVRQPSVSNKFSSGQIGD
MEVGSAEEPLSFTSTSILRSLMTAIEELELHAIRTGHSHMYLEVLKEQKLLDLVPVSGNTVLDVGQDEATAYSL
LKEMAMKIHELVGARMHHLSVCQWEVKLKLDCDGPASGTIWRIVTTNVTSHTCTVDI YREME DKESRKLVYHPAT
PAAGPLHGVALNNPYQPLSVIDLKRCSARNNRTTYCYDFPLAFETAVRKSWS SSTSGASKGVENAQCYVKATEL
VEADKHGSWGTPLVOMDRPAGLNDIGMVAWTLKMSTPEFPSGREIIVVANDI TFRAGSFGPREDAFFEAVTNLA
CEKKLPLIYLAANSGARIGIADEVKSCERVGWSDDGSPERGFQYIYLSEEDYARIGTSVIAHKMOLDSGEIRWV
IDSVVGKEDGLGVENIHGSAATASAYSRAYKETFTLTFVTGRTVGIGAYLARLGIRCIQRLDQPIILTGYSALN
KLLGREVYSSHMOLGGPKIMATNGVVHLTVSDDLEGVSNILRWLSYVPAYIGGPLPVITPLDPPDRPVAYIPEN
SCDPRAAIRGVDDSQGKWLGGMEDKDSFVETFE GWAKTVVTGRAKLGG IPVGVIAVETQTMMOTI PADPGQLDS
REQSVPRAGQVWFPDSATKTAQALLDFNREGLPLFILANWRGFSGGQORDLEE GILOAGSTIVENLRTYNQPAEV
YIPMAAELRGGAWVVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMSRLDPTLIDLKAKLEVA
NKNGSADTKSLQENIEARTKQOIMPLYTQIATRFAELHDTSLRMARKGVIKKVVDWEESRSFFYKRLRRRISEDV
LAKEIRAVAGEQFSHQPAIELIKKWYSASHAAEWDDDDAFVAWMDN PENYKDYIQYLKAQRVSQSLSSLSDSSS
DLQALPQGLSMLLDKMDPSRRAQLVEE IRKVLG*
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FIG.8A
>AY312172_Zea mays

ATGTCACAGCTTGGATTAGCCGCAGCTGCCTCAAAGGCCTTGCCACTACTCCCTAATCGCCAGAGARAGTTCAGCTGG
GACTACATTCTCATCATCTT CATTATCGAGGCCCTTARACAGAAGGARARGCCGTACTCEGTTCACTCCGTGATGGCG
GAGATGGGGTATCAGATGCCAAARAGCACAGCCAGTCTGTTCGTCARGGT CTTGCTGGCATTATCGACCTCCCARGT
GAGGCACCTTCCGAAGTGGATATTTCACATGGATCTGAGGATCCTAGGGGGCCAACAGATTCTTATCARATGAATGG
GATTATCAATGARACACATAA TGGAAGACATGCCTCAGTGTCCAAGGTTGTTGAATTT TG TGCGGCACTAGGTGGCA
AARCACCAATTCACAGTATATTAGTGGCCAACAATGGARTGGCAGCAGCARAAT TTATGAGGAGTGTCCGGACATGG
GCTAATGATACTTTTGGATCTGAGAAGGCAATTCAACT CATAGCTATGGCAACTCCGGARGACATGAGGATARATGC
AGAACACATTAGRATTGCTGACCRATTCGTAGAGGTGCCTGGTGGAACARACAATAATARCTACGCCARTGTTCAAC
TCATAGTGGAGATGGCACAAAAACTAGGTGTTTCTGCTGTTTGGCCTGGTTGGGGTCATGCTTCTGAGAATCCTGAA
. CTGCCAGATGCATTGACCGCAAAAGGGATCGTTTTTCT TGGCCCACCTGCATCAT CAATGAATGCTTTGGGAGATAR
GETCGGCTCAGCTCTCATTGCT CAAGCAGCCGGGGTCCCAACTC T TGCTCGGAGTGGATCACATG TTGAAGTTCCAT
TAGAGTGCTGCTTAGACGCGATACCTGAGGAGATGTATAGAAAAGCTTGCCTTAC TACCACAGAGGAAGCAGTTGCA
AGTTGTCAAGTGGTTGGTITATCCIGCCATGATTAAGGCATCCTGGGGAGGTGGTGGTARAAGGAATAAGAAAGGTTCA
TAATGATGATGAGGTTAGAGCGCTGTTTAAGCAAGTACAAGGTGAAGTCCCTGGCTCCCCAATATTTGT CATGAGGC
TTGCATCCCAGAGTCGGCAT CTTGARGT T CAGTTGCTTTGTGATCAATATGGTAATGTAGCAGCACTTCACAGTCGT
GATTGCAGTGTGCAACGGCGACACCAGAAGATTAT TGAAGAAGGTCCAGTTACTGTTGCTCCTCGTGAGACAGTTAA
AGCACTTGAGCAGGCAGCAAGGAGGCTTGCTARGGCTGTGGGTTATGTTGGTGCTGCTACTGTTGAGTATCTTTACA
GCATGGAAACTGGAGACTACTATTTTCTGGAACTTAATCCCCGACTACAGGTTGAGCATCCAGTCACCGAGTGGATA
GCTGAAGTAAATCTGCCTGCAGCTCAAGTTGCTGTTGGAATGGGCATACCTCT TTGGCAGATTCCAGAAATCAGACG
TTTCTATGGAATGGACTATGGAGGAGGGTATGACAT TTGGAGGARAACAGCAGCT CTTGCTACACCATTTAATTTTG
ATGAARGTAGATTCTCAATGGCCARAGGGCCATTGTGTAGCAGTTAGAATTACTAGTGAGGACCCAGATGATGGTTTC
ARRCCTACTGGTGGGAARGTGAAGGAGATARGTTTTAARAGCAAGCCTAATGTT TGGGCCTACTTCTCAGTARAGTC
TGGTGGAGGCATTCATGAAT TTGCTGATT CTCAGTTCGGACATGTTT TTGCATATGGGCTCTCTAGATCAGCAGCAA
TAACARACATGACTCTTGCATTARARGAGATTCARATTCGTGGAGARATTCATTCAAATGTTGATTACACAGTTGAC
CTCTTAAATGCTTCAGACTT TAGAGARAACAAGATTCATACTGGTTGGCTCGACACCAGAATAGCTATGCGTGTTCA
AGCTGAGAGGCCCCCATGGTATATTTCAGTGGTTGGAGGTGCTTTATATAAAACAGTAACCACCAATGCAGCCACTG
TTTCTGAATATGTTAGTTAT CTCACCAAGGGCCAGATTCCACCAAAGCATATATCCCTTGTCAATTCTACAGTTAAT
TTGAATATAGAAGGGAGCAAATACACAAT TGARAACTGTAAGGACTGGACATGGTAGCTACAGGTTGAGAATGAATGA
TTCAACAGTTGARGCGAATGTACAATCTTTATGTGATGGTGGCCTCTTAATGCAGTTGCATGGAAACAGCCATGTAA
TTTATGCAGARGAAGAAGCTGGTGGTACACGGCTTCAGATTGATGGAAAGACATGTTTAT TGCAGAATGACCATGAT
CCRTCAAAGTTATTAGCTGAGACACCCTGCAAACTTCITCGTTTCTTGGTTGCTGATGGTGCTCATGTTCATGCGGA
TGTACCATACGCGGAAGTTGAGGTTATGAAGATGTGCATGCCTCTCTTGTCACCTGCTTCTGGTGTCATTCATTGTA
TGATGTCTGAGGGECCAGGCATTGCAGGCTGGTGAT CTTATAGCARGGTTGGATCTTGATGACCCTTCTGCTGTGAAA
AGAGCTGAGCCATTIGATGGARTATTTCCACAAATGGAGCT CCCTGTTGCTGTCTCTAGT CAAGTACACAAAAGATA
TGCTGCAAGTTIGAATGCTGCTCGAATGGTCCTTGCAGGATATGAGCACAATATTAATGARGTCGTTCARGATTTGG
TATGCTGCCTGGACARCCCTGAGCTTCCTTTCCTACAGTGGGATGARCTTATGT CTGTTCTAGCAACGAGGCTTCCA
AGARARTCTCARGAGTGAGT TAGAGGATARATACAAGGARTACAAGT TGAATTTTTACCATGGAAAAAACGAGGACTT
TCCATCCAAGTTGCTAAGAGACATCATTGAGGARAATCTTTCT TATGGTTCAGAGARGGAARAGGCTACAAATGAGA
GGCTTGTTGAGCCTCTTATGAACCTACTGAAGTCATATGAGGGTGGGAGAGAGAGCCATGCACATTTTGTTGT CAAG
TCECTTTTCGAGGAGTATCTTACAGTGGAAGAACTTTI TAGTGATGGCATTCAGTCTGACGTGATTGARACATTGCG
GCATCAGCACAGTARAAGACCTGCAGAAGGTTGTAGACATTGTGTTGTCTCACCAGGGTGTGAGGAACARAGCTAAGC
TTGTAACGECACTTATGEARARGCTGGTTTATCCARATCCTGGTGG T TACAGGGATCTGTTAGTTCGCTTTTCTTCE
CTCAATCATAARAGATATTATAAGTTGGC CCTTAAAGCAAGTGAACTTCTTGAACAAACCAAACTAAGTGAACTCCG
TGCAAGCGTTGCAAGAAGCCT TTCGGAT CTGGGGATGCATAAGGGAGARATGAGTATTAAGGATAACATGGAAGATT
TAGTCTCTGCCCCATTACCTGTTGAAGATGCTCTGATTTCT TTGT TTGATTACAGTGAT CGAACTGTTCAGCAGAAA
GTGATTGAGACATACATATCACGATTGTACCAGCCTCATCT TGTARAGGATAGCATCCARATGAAATTCAAGGAATC
TGGTGCTATTACTTTTTGGGAATTTTATGAAGGGCATGTTGATACTAGARATGGACATGGGGCTATTAT TGGTGGGA
AGCGATGGGGTGCCATGGTCGTTCTCAARTCACTTGAATCTGCGTCAACAGCCATTGTGGCTGCATTARAGGATTCG
GCACAGTTCAACAGCTCTGAGGGCAACATGATGCACATTGCATTATTGAGTGCTGARAATGARAGTAATATAAGTGG
AATAAGCAGTGATGATCAAGCTCAACATAAGATGGRARAGCTTAGCARGATACTGAAGGATACTAGCGTTECARGTG
ATCTCCRAAGCTGCTGGTTTGARGG TTATAAGT TGCATTG TT CAARGAGATGAAGCTCGCATGCCARTGCGCCACACA
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TTCCTCTGGETTGGAT GACAAGAGTTGTTATGARGAAGAGCAGATT CTCCGGCATETGGAGCCTCCCCTCTCTACACT
TCTTGAATT GGATAAGTTGAAGGTGAAAGGATACAATGAAATGAAGTATACTCCT TCGCGTGACCGCCAATGGCATA
TCTACACACTAAGAARTACTGRAAAACCCCARAATGTTGCATAGGGTGTTTTTCCGAACTATTGTCAGGCAACCCAAT
GCAGGCAACAAGTTTACAT CGGCTCAGATCAGCGACGCTGAAGTAGGATGTCCCGAAGAATCTCTTT CATTTACATC
AAATAGCATCTTAAGATCATTGATGACTGCTATTGAAGAATTAGAGCTTCATGCAATTAGGACAGGTCATTCTCACA
TGTATTTGTGCATACTGAAAGAGCAAARGCTTCTTGACCTCATTCCATTTTCAGGGAGTACAATTGTTGATGTTGGC
CARGATGAAGCTACCGCTTGTTCACTTTTARAATCAATGGCTTTGAAGATACATGAGCTTGTTGGTGCAAGGATGCA
TCATCTGTCTGTATGCCAGTGGGAGGTGAAACTCAAGTTGGACTGTGATGGCCCTGCAAGTGGTACCTGGAGAGTTG
TAACTACARATGTTACTGGTCACACCTGCACCATTGATATATACCGAGAAGTGGAGGAAATAGAATCGCAGAAGTTA
GTGTACCATTCAGCCACTTCGTCAGCTGGACCATTGCATGGTGTTGCACTGAATAATCCATATCAACCTTTGAGTIGT
GATTGATCTAAAGCGCTGCTCTGCTAGGAACARCAGAACAACATATTGCTATGATTTTCCGCTGGCCTTTGARACTG
CACTGCAGAAGTCATGGCAGTCCAATGGCTCTACTGTTTCTGAAGGCAATGAARATAGTARATCCTACGTGAAGGCA
ACTGAGCTAGTGTTTGCTGARRRACATGGGTCCTGGGGCACTCCTATAATT CCGATGGARCGCCCTGCTGGGCTCAR
CGACATTGGTATGGTCGCTTGGATCATGGAGATGTCAACACCTGAATTITCCCAATGGCAGGCAGATTATTGTTGTAG
CAARTGATATCACTTTCAGAGCTGGATCATTTGGCCCARGGGAARGATGCATTTTTTGAAACTGTCACTAACCTGGCT
‘TGCGAARAGGAAACTTCCTICTTATATACTTGGCAGCAAACTCTGGTGCTAGGATTGGCATAGCTGATGAAGTARAATC
TTGCTTCCGTGTTGGATGGTCTIGACGAAGGCAGTCCTGARCGAGGGTTTCAGTACATCTATCTGACT GAAGAAGACT
ATGCTCGCATTAGCTCTTICTGTTATAGCACATAAGCTGGAGCTAGATAGTIGGTGAAATTAGGTGGATTATTGACTCT
GTTGTGGGCAAGGAGGATGGGCTTGGTGTCGAGRACATACATGGAAGTGCTGCTATTGCCAGTGCTTATTCTAGGGC
ATATGAGGAGACATTTACACT TACATTTGTGACTGGGCGGACTGTAGGAATAGGAGCTTATCTTGCTCGACTTGGTA
TACGGTGCATACAGCGTCT TGACCAGCCTAT TATTTTAACAGGGT TTTCTGCCCTGAACAAGCTCAT TGGGCGGGAA
GTGTACAGCTCCCACATGCAGCTTGGTGGTCCTAAGATCATGGCGACTAATGGTGTTGTCCACCTCACTGTTCCAGA
TGACCTTGAAGGTGTTTCCAATATATTGAGGTGGCTCAGCTATGTTCCTGCAAACATTGGTGGACCTCTTCCTATTA
CCAAACCTCTGGACCCTCCAGACAGACCTGTTGCTTACATCCCTGAGRAACACATGCGATCCACGTGCAGCTATCTGT
GGTGTAGATGACAGCCAAGGGARATGGTTGGGTGGTATGTTTGACARAGACAGCTTTGTGGAGACATTTGAAGGATG
_GGCAARAACAGTGGTTACTGGCAGAGCAARGCTTGGAGGAATTCCTGTGGGCGTCATAGCTGTGGAGACACAGACCA
TGATGCAGATCATCCCTGCTGATCCAGGTCAGCTTGATTCCCATGAGCGATCTGTCCCTCGTGCTGGACAAGTGTGG
TTCCCAGATTCTGCAACCAAGACCGCTCAGGCATTATTAGACTTCAACCGTGAAGGATTGCCTCTGTTCATCCTGEGRC
TARTTGGAGAGGCTTCTCTGGTGGACARAGAGATCTCTTTGAAGGAATTCT TCAGGCTGGGTCAACARTTGTCGAGA
ACCTTAGGACATCTAATCAGCCTGCTTTTGTGTACATTCCTATGGCTGGAGAGCTTCGTGGAGGAGCTTGGGTTGTG
GTCGATAGCARRATARAATCCAGACCGCATTGAGTGT TATGCTGAAAGGACTGCCAARGGTAATGTTCTCGAACCTCA
AGGGTTAATTGARATCAAGTTCAGGTCAGAGGAACTCCAAGACTGTATGGGTAGGCTTGACCCAGAGTTGATAAATC
TGAAAGCAARACTCCAAGATGTARATCATGGARATGGAAGTCTACCAGACATAGAAGGGATTCGGAAGAGTATAGAA
GCACGTACGARACAGTTGCTGCCTTTATATACCCAGAT TGCAATACGGTTTGCTGAATTGCATGATACTTCCCTAAG
AATGGCAGCTAAAGGTGTGATTAAGAAAGTTGTAGACTGGGAAGAATCACGCTCGTTCTTCTATAAAAGGCTACGGA
GGAGGATCGCAGAAGATGT TCTTGCAARAGAAATARGGCAGATAGT CGGTGATAAAT TTACGCACCAAT TAGCAATG
GAGCTCATCAAGGAATGGTACCTTGCTTCTCAGGCCACAACAGGAAGCACT GGATGGGATGACGATGATGCTTTTGT
TGCCTGGAAGGACAGTCCTGAAAACTACAAGGGGCATATCCAAARAGCTTAGGGCTCAAARAGTGTCTCATTCGCTCT
CTGATCTTGCTGACTCCAGTTCAGATCTGCAAGCATTCTICGCAGGGTCTTTCTACGCTATTAGATAAGATGGATCCC
TCTCAGAGAGCGRAGTTTGT TCAGGAAGTCAAGAAGGTCCTTGAT TGA
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FIG.8B
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MSQLGLAARASKALPLIPNRQRSSAGT TFSS SSLSRPLNRRKSRTR SLRDGGDGVS DAKKH SQSVRQGLAGIID
LPSEAPSEVDISHGSEDPRGPTDSYQMNGI INETHNGRHEASVSKVVE FCAALGGKTPIHSI LVANNGMAAAKEM
RSVRTWANDTFGSEKAIQLIAMATPEDMRINAEHIRIADQFVEVPGGTNNNNYANVQLIVEMAQKLGVSAVWEG
WEHASENPELPDALTAKGIVFLGPPAS SMNALGDKVGSALIAQAAGVP TLARSGSHVEVPLECCLDAIPEEMYR
KACVTTTEEAVASCQVVGYPAMIKA SWGGEGGKGIRKVANDDEVRALFKQVOGEVPGS PIFVMRLASQSRHLEVQ
LLCDQYGNVAALHSRDCSVORRHOK I IEEGPVTVAPRET VKALEQAARRLAKAVGYVGAATVE YLY SMETGDYY
FLELNPRLQVEHPVIEWIAEVNLPAAQVAVGMGIPLWQIPEIRRFYGMDYGGGYDIWRKTAALATPENFDEVDS
QWPKGHCVAVRITSEDPDDGFKPTGGKVKEISFKSKPNVIWAYFSVKSGGGIHEFADSQFGHVFAYGL SRSARIT
NMTLALKETQTRGETHSNVDYTVDLINASDFRENKIHTGWLDTRIAMRVQAER PPWYISVVGEALYKTVTTNAA
TVSEYVSYLTKGQIPPKHISLVNSTVNLNIEGSKYTIET VRTGHGSYRLRMNDSTVEANVQSLCDGGLLMQLDG
NSHVIYAEEEAGGTRLQI DGKTCLLONDHDPSKLLAETPCKLLRFLVADGAHVDADVPYAEVEVMKMCMPLLSP
ASGVIHCMMSEGQALQAGDLIARLDLDDPSAVKRAEPFDGIFPOMELPVAVS SQVEKRYAASLNAARMVLAGYE
HNINEVVODLVCCLDNPELPFLOWDELMSVLATRLPRNLKSELE DKYKEYKLNFYHGKNEDFPSKLLRDIIEEN
LSYGSEKEKATNERLVEPLMNLLKSYEGGRESHAHFVVKSLFEEYLTVEELFSDGIQSDVIETLRHQH SKDLQK
VVDIVLSHOGVRNKAKLVTALMEKLVYPNPGGYRDLLVRFSSINHKRY YKLALKASELLEQTKLSELRASVARS
1, SDLGMEKGEMS I KDNME DLVSAPLPVEDALISLFDYSDRTVQOKVIETYISRLYQPHLVK DSIQMKFKE SGAT
TEWEFYEGHVDTRNGHGA IIGEKRWGAMVVLKSLESASTAI VAALKDSAQFNSSEGNMMHIALLSAENE SNISG
ISSDDQAQHKMEKLSKILKDTSVASDLQAAGLKVISCIVQRDEARMPMRHTFLWLDDKSCYEEEQILREVEPPL
STLLELDKLKVKGYNEMKYTPSRDRQWHIYTLRNTENPKMLHRVFFRT IVRQPNAGNKETSAQI SDAEVGCPEE
SLSFTSNSIIRSIMTAIEELELHAIRT GHSHMYLCILKEQKLLDLIPFSGSTIVDVGODEATACSLLKSMAT KT
HELVGARMHHLSVCOWEVKLKLDCDGPASGTWRVVTTNVIGETCTIDIYREVEEIE SQKLVYHSATSSAGPLHG
VALNNPYQPLSVIDLKRCSARNNRTTYCYDFPLAFETALOKSWOSNGSTVSEGNENSKSYVKATELV FAEKHGS
WGTPIIPMERPAGLNDIGMVANIMEMS TPEFPNGRQITIVVANDITFRAGSFGPREDAFFETVTNLACERKLPT I
YLAANSGARIGIADEVKSCFRVGWSDEGSPERGFQYIYLTEEDYARISSSVIAHKLELDSGEIRWIIDSVVGKE
DGLGVENIHGSAAIASAYSRAYEET FTLTFVTGRTVGIGAYLARLGIRCIORLDQPIILTGFSALNKLLGREVY
SSHMQLGGPKIMATNGVVHLTVPDDLEGVSNILRWLSYVPANIGGPLPITKPLDPPDRPVAYIPENT CDPRAAT
CGVDDSQCKWLGEMEDKD SFVETFEGWAKTVVTGRAKLGGIPVGVIAVETQTMMQITPADPGOLDSHER SVPRA
GOVWFPDSATKTAQALLDFNREGLPLFILANWRGFSGGQRDLFEGILQAGSTIVENLRTSNQPAFVYIPMAGEL
RGGAWVVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMGRLDPELINLKAKLODVNHGNGSLP
DIEGIRKSIEARTKQLILELYTQIATRFAELHDTSLRMAAKGVIKKVVDWEESRSFFYKRLRRRIAEDVLAKEIR
QIVGDKFTHOLAMELIKEWYLASQATTGSTGWDDDDAFVAWKDS PENYKGHIQKLRAQKVSHSLSDLADSSSDL
QAFSQGLSTLLDKMDPSQRAKFVQE VKKVLD
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ATGTCACAGCTTCGATTAGCCECAGCTCCCTCARAGGCCTTGCCACTACTCCCTAATCCCCAGAGAAGTTCAGCTGE
GACTACATTCTCATCATCT TCATTATCGAGGCCCTTAARCAGAAGGAAAAGCCGTACTCGTTCACTCCGTGATGGCE
GAGATGGGGTATCAGATGCCARAAAGCACAGCCAGTCTGTTCETCAAGGTCTTGCTGGCATTATCGACCTCCCARGT
GAGGCACCTTCCGAAGTGGATATTTCACATGGATCTGAGGATCCTAGGGGGCCAACAGATTCTTATCARATGARTGG
GATTATCAAT GABACACATAATGGAAGACATGCCTCAGTGT CCAAGGTTGT TGAATTTTGTGCGECACTAGGTGGCA
AAACACCAATTCACAGTATATTAGTGGCCAACAATGGAATGGCAGCAGCAARAT TTATGAGGAGTGTCCGGACATGG
GCTAATGATACTTTIGGAT CTGAGAAGGCAATTCAACTCATAGCTATGGCAACT CCGGAAGACATGAGGATAAATGC
AGAACACATTAGAATTGCTGACCAATICGTAGAGGTGCCTGGTGGARCARACAATAATAACTACGCCARTGTTCAAC
TCATAGTGGAGATGGCACAAAAACTAGG TGTTTCTGCTGTTTGGCCTGGTTGGGG TCATGCTTCTGAGAATCCTGAA
CTGCCAGATGCATTCACCGCAARRGGGATCGTTTTTCTTGGCCCACCTGCATCAT CAATGAATGC T TTGGGAGATAA
GETCCGCTCAGCTCTCATTGCTCAAGCAGCCGGEGTCCCAACTCTTGCTTGGAGTGEATCACATGTTGAAGT TCCAT
TAGACTGCTGCTTAGACGCGATACCTCAGGAGAT G TATAGAAAAGCT TGCGTTACTACCACAGAGGARGCAGTTGCA
AGTTIGTCAAGTGGTTCGI TATCCTGCCATGAT TAAGGCATCCTGGEEAGETCGTCGTARAGGAATAAGARAGGTTCA
TAATGATGATGAGGTTAGAGCGCTETTTAAGCAAGTACRAGGTGAACTCCCTGGCTCCCCARTAT TTGTCATGAGGC
TTGCATCCCAGAGTCGGCATCTTCARGT TCAGT TGCTTTGTGATCAATATGGTAATGTAGCAGCACTTCACAGTCGT
GATTGCAGTGTGCAACGGCGACACCAGAAGAT TATTGARGARGGTCCAGTTACTG TTGCTCCTCETGAGACAGTTAA
AGCACTTGAGCAGGCAGCAAGGAGGCTTGCTAAGGCTGTGGGTTATGTTGGTGCTGCTACTGTIGAGTATCTTTACA
GCATGGAAACTGGAGACTACTATTTTCTGGAACTTAATCCCCGACTACAGGT TGAGCATCCAGTCACCGAGTGGATA
GCTGAAGTARATCTGCCIGCAGCTCARGTIGCTG T TGGAATGEGCATACCTCT TTGECAGATTCCAGARATCAGACG
TTTCTATGEAATGGACTATGGAGGAGGGTATGACATTTGGAGGAAAACAGCAGCTCTTGCTACACCAT TTAATTTTG
ATGAAGTAGATTCTCAATGGCCARAGGGCCAT TG TGTAGCAGTTAGAATTACTAGTGAGGACCCAGATGATGGTTTC
AAACCTACTGGTGGGAAAGTGAAGGAGATAAGTTT TAAAAGCAAGCCTAATGTTTGGGCCTACT TCTCAGTARAGTC
TGEETGGAGGCATTCATGAAT TTGCTGATTCTCAGTTCGEACATG T T T TTGCATATGGG CTCTCTAGATCAGCAGCAA
TAACAAACATGACTCTTGCAT TAARAGAGATTCARATTCGTGGAGAAATTCAT TCAAATGT TGATTACACAGT TGAC
CTCTTAARATGCTTCAGACTTTAGAGAAAACAAGATTCATACTGGTTGGCTCGACACCAGAATAGCTATGCGTGTTCA
AGCTGAGAGGCCCCCCATGGTATATTTCAGTGGT TGEGEGETGCTT TATATAARACACTARCCACCAATGCAGCCACTG
TTTCTGAATATGTTAGTTATCTCACCAAGGGCCAGATTCCACCAAAGCATATATCCCTTGTCAATTC TACAGTTAAT
TTGAATATAGAAGGGAGCAAATACACAATTGAARCTCTARGGACTGGACATGGTAGCTACAGETTGAGAATGARATGA
TTCAACAGTTGAAGCGAATGTACAATCTTTATGTGATCETGGCCTCTTARTGCAG TTGGATGGAAACAGCCATGTAR
TTTATGCACAAGAAGAAGCTGGTCGTACACCGCT TCAGATTGATGGARAGACATG TT TATTGCAGAATGACCATGAT
CCATCARAGTTATTAGCTGAGACACCCTGCAARCTTCTTCGTTTCTTCETTGCTGATGGTGCICATGTTGATGCGGA
TGTACCATACGCGGAAGTTGAGGTTATGARGATETGCATCCCTCTCT TGTCGCCTGCTTCTGETGTCATTCATTGTA
TGATGTCTGAGGGCCAGGCAT TGCAGGCTGGTGATCTTATAGCAAGGTTGGATCTTGATGACCCTTCTGCTGTGAAR,
AGAGCTGAGCCATTIGATGGAATATTTCCACAARTGGAGCTCCCTGTTGCTGTCT CTAGTCAAGTACACAAAAGATA
TGCTGCAAGTTTGAATGCTGCTCGARTGGTCCTTGCAGGATATGAGCACAATATTAATGAAGTCGTT CAAGATTTGG
TATGCTGCCTGGACARCCCTGAGCTTCCTT TCCTACAGTGGGATGAACTTATGTCTGTTCTAGCAACGAGGCTTCCA
AGRAATCTCAAGAGTGAGTTAGAGGATAARTACAAGGAATACAAGT TGAATTT T TACCATGGAARAAACGAGGACTT
TCCATCCAAGT TGCT ARGAGACATCAT TGAGGARAATCTT'T CTTAT GG TTCAGAGARGGAAARAGGCTACAAATGAGA
GGCTIGTIGAGCCTCTTATGAACCTACTGAAGT CATATGAGGGTGGGAGAGAGAG CCATGCACATTT TGTTGTCRAAG
TCTCTTTTCGAGGAGTATCTTACAGTGGARGAARCT TTTTAGTGATGCCATTCAGTCTGACGTGATTGARACATTGCG
GCATCAGCACAGTARAGACCT GCAGARGGTTGTAGACATTGTGTTGTCTCACCAGGGTGTGAGGAACARAGCTARGC
TTGTAACGGCACTTATGGAARRAGCTGGTTTATCCAAATCCTGGTGGTTACAGCGATCTGTTAGTTCGCTTTTCTICC
CTCAATCATARARGATATTATAAGTTCGCCCTTAARGCAAG TGARCTTCTTGAACAALACCAAACTAAGTGARCTCCG
TGCAAGCGTTECAAGAAGCCT TTCEGAT CTCGGGATGCATAAGGGAGAAATGAGTAT TAAGGATAACATGGAAGATT
TAGTCTCTGCCCCATTACCTGTTCAAGATGCTCTGATTTCTTTGTT TGATTACAGTGATCGAAC TG T TCAGCAGAAR
GTGATTGAGACATACATAT CACGATTGTACCAGCCTCATCTTGTARAAGGATAGCATCCAAATGAAATTCAAGGAATC
TGETGCTATTACTTTTTGGGAATTTTATGAAGGGCATGT TGATACTAGAAATGGACATGGCGCTATTATTGCTGCGA
AGCGATGGGGTECCATGETCGTTCTCAAATCACT TGAATCTGCGT CARCAGCCATTGTGGCTGCATTARAGGATTCG
GCACAGTTCAACAGCTCTGAGGGCAACATGATGCACATIGCATTAT TGAGTGCTGAARATGARAGTAATATAAGTGG
AATAAGT GATGATCAAGCTCAACATAAGATGGARARGCT TAGCARGATACTGARGGATACTAGCGTTGCAAGTGATC
TCCARGCTGCTGGTTTGAAGGT TATAAGTTGCATTGTTCAAAGAGATGAAGCTCGCATGCCARTGCGCCACACATTC
CTCTGGT TGGATGACAAGAGTTGTTATGARGAAGAGCAGATTCTCCGGCATGTIGGAGCCTCCCCTCTCTACACTICT
TGAATTGGATAAGT TGAAGGT GAAAGGATACAATGARATGAAGTATACTCCTTCGCGTGACCGCCAATGGCATATCT
ACACACTAAGAARTACTGAAAACCCCARRAATGTTGCATAGGGTGTT TTTCCGAACTATTGTCAGGCAACCCAATGCA
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GGCAACAAGTTTACATCGGCTCAGATCAGCGACGCTGARGTAGGATGTCCCGAAGRATCTCTTTCAT T TACATCAAR
TAGCATCTTAAGATCATTGATGACTGCTAT TGAAGAATTAGAGCT TCATGCAATTAGGACAGGT CATTCTCACATGT
ATTTGTGCATACTGARAGAGCARAAGCTTCTTGACCTCATTCCAT TTTCAGCGAGTACARTTGT TGATGTTCGCCAA
GATGAAGCTACCGCT TGTTCACTT T TAAAATCAATGGECTTTGAAGATACATGAGCTTGT TGGTGCAAGGATGCATCA
TCTGTCTETATGCCAGTGGEAGETGAAACTCARGT TGGACTGTGAT GEGCCCTGCAACTGETACC TGGAGAGTTGTAA
CTACARATGTTACTGGTCACACCT GCACCATTGATATATACCGAGAAGTGGAGGARATAGAATCGCAGAAGTTAGTG
TACCATTCAGCCACTTCGTCAGCTGGACCATTGCATGGTGTTGCACTGAATAATCCATATCARCCTTTGAGTGTGAT
TGATCTAAAGCGCTGCTCTGCTAGGAACARCAGAACRACATATTGCTATGATTTT CCEGCTGGCCTTTGARACTGCAC
TGCAGARGTCATGGCAGACCAATGGCTCTACTGTTTCTGAAGGCAATGAARATAGTARATCCTACGTGAAGGCAACT
GAGCTAGTGT TTGCTGARAAACATGGGTCCTGGGGCACTCCTATARTTCCGATGGARCGCCCTGCTGGGCTCRAACGA
CATTGGTATGGTCGCTTGGATCATGGAGATGTCAACACCTGRAT TTCCCARTGGCAGGCAGAT TATTGTTGTAGCAA
ATGATATCACTTTCAGAGCTGGATCAT T TGGCCCAAGGGAAGAT GCATTTTTTGAAACTGTCACTAACCTGGCTTGC
GABAGGAAACTTCCTCTTATATACT TGGCAGCARACTCTGGTGC TAGGATTGGCATAGCTGATGAAGTARAATCTTG
CTTCCGTETTGGATGGTCT GACGAAGGCAGTCCTGAACGAGGGTTTCAGTACATCTATCTGACTGAAGARGACTAT G
CTCGCATTAGCTCTTCTGT TATAGCACATAAGCTGGAGCTAGATAGTGCTGARAT TAGGTGGAT TAT TGACTCTGTT
GTGGGCARGGAGGATGGGCTTGETGTCGAGARCATACATGGAAGT GCTGCTATTGCCAGTGCTTATT CTAGGGCATA
TGAGGAGACATTTACACTTACATTTGTGACTGCGCGGACTGTAGGRATAGGAGCT TATCTTGCTCCACTTGGTATAC
GGTGCATACAGCGTCTTGACCAGECTAT TATTT TAACAGGGTTTTCTGCCCTGAACAAGCTCCTTGEGCGGGAAGTG
TACAGCTCCCACATGCAGCTTGETGETCCTARGATCATGGCGACTAATGGTGTTGTCCACCTCACTGTTCCAGATGA
CCTTGARGETET TTCCARTATATTEAGETGGCT CAGCTATGTTCCTCGCAAACATTGETGEACCTCTTCCTATTACCA,
AACCTCTGGACCCTCCAGACAGACCTGT TGCTTACATCCCTGAGAACACATGCGATCCACGTGCAGCTATCTGTEGT
GTAGATGACAGCCAAGCCARATGETTGCETGETATGTTTGACAARGACAGCTTTCTGCAGACATTTGAAGGATGGEC
AAAAACAGTGGTTACTGGCAGAGCAARGCTTGGAGGARTTCCTGTGCECGTCATAGCTGTGGAGACACAGACCATGA
TGCAGATCATCCCTGCTGATCCAGGTCAGCT TGATTCCCATGAGCGATCTGTCCCTCGTGCTGGACAAGTGTGGTTC
CCAGATTCTGCARCCAAGACCGCTCAGGCATTAT TAGACT TCAACCGTGARGGAT TGCCTCTGT TCATCCTGGCTAA
TTCGAGAGGCTTCTCTGGTGGACAAAGAGATCTCT T TGARGGAAT TCT TCAGGCT GGG TCAACAAT TGTCGAGRACC
TTAGGACATATAATCAGCCTGCTTTTGTGTACATTCCTATGGCTGGAGAGCTICGTGGAGGAGCTTGGGTTGTGGTC
GATAGCAARATAAATCCAGACCGCATTGAGTGT TATGCTGARAGGACTGCCAAAGGTAATGT TCTCGARCCTCARGG
GTTAATTGAAATCAAGTTCAGCTCAGAGGAACT CCARGACTGTATGGETAGCCTTGACCCAGAGTTGATARATCTGA
AAGCAAAACT CCAAGATGTARATCATGGARATGGAAGTCTACCAGACATAGAAGGGAT TCGGAAGAGTATAGRAGCA
CGTACGAARCAGTTGCTGCCT TTATATACCCAGATTGCARTACGGT TTCCTGAAT TGCATGATACTTCCCTARGAAT
GGCAGCTAAAGGTGTCATTAACARAGTTGTACACTGGGAAGAATCACGCTCGTTCTTCTATARAACGCTACGGAGGA
GGATCGCAGAAGATGTTCT TGCARAAGAAATARGGCAGATAGTCGGTGATAAAT TTACGCACCAATTAGCARTGGAG
CTCATCAAGGAATGGTACCTTGCT TCTCAGGCCACARCAGCAAGCACTGCATGGGATGACGATGATGCTTTTGTTGC.
CTGGAAGGACAGTCCTGAAAACTACAAGGGGCATATCCAAAAGCTTAGGGCTCAAARAGTGTCTCATTCGCTCTCTG
ATCTTGCTEACTCCAGTTCAGATCTGCARGCATTCTCGCAGGGTCT TTCTACGCTAT TAGATAAGATGGATCCCTCT
CAGAGAGCGAAGTTTGTTCAGGAAGTCAAGARGGTCCTTGATTGA
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MSQLGLARAASKALPLLPNRQRSSAGT TFSSSSLSRPLNRRKSRTRSLRDGGDGV S DAKKH SQSVRQGLAGIID
LPSEAPSEVDISHGSEDPRGPTDSYQOMNGIINETHNGRHASVSKVVE FCAALGGKT PIHSILVANNGMAARKFM
RSVRTWANDT FGSEKAIQLIAMATPEDMRINAEHI RIADQFVEVPGGTNNNNYANVQLIVEMAQKLGVSAVWEG
WGHASENPELFDALTAKGIVELGPPAS SMNALGDKVGSALIAQAAGVPTLAWSGSHVEVPLECCLDAI PEEMYR
KACVTTTEEAVASCQVVGY PAMIKASWGGGGKGIRKVHENDDEVRALFKQVQGEVPGSPTFVMRLASQSRELEVQ
LLCDQYGNVAALHSRDCSVQRRHQOKITEEGPVTVAPRETVKALEQAARRLAKAVGYVGAATVEY LYSMETGDYY
FLELNPRLQVEHPVTEWIAEVNLPAAQVAVGMGT PLWQT PEIRREYGMDYGGGYDIWRKTAALATPFNFDEVDS
QWPKGHCVAVRITSEDPDDGFKPTGGKVKEISFKSKPNVWAYFSVKSGGGIHEFADSQFGHVFAYGLSRSAALT
NMTIALKEIQIRGEIHSNVDYTVDLLNASDFRENKIHTGWLDTRIAMRVOAERPPWYISVVGGALYKTVTTNAR
TYSEYVSYLTKGOI PPKAEI SLVNSTVNLNIEGSKYTIETVRTGHGS YRLRMNDSTVEANVQSLCDGGLLMQLDG
NSHVIYAEEEAGGTRLQIDGKTCLLON DHDPSKLLAETPCKLLRFLVADGAHVDADVPYAEVEVMKMCMPLLSP
ASGVIHCMMSEGQARLOAGDLIARLDLDDPSAVKRAERPFDGIFPQOMEL PVAVS SQVHKRYAASLNAARMVLAGYE
HNINEVVQDILVCCTDNPEL PFLOWDELMSVLATRL PRNLKSELEDKYKEYKINFYHGKNEDFPSKLLRDI IEEN
LSYGSEKEKATNERLVEPLMNLLKSYEGGRESHAHFVVKSLFEEYLTVEELFSDGIQSDVIETLRHQHSKDLQK
VVDIVLSHQGVRNKAKIVTALMEKLVY PNPGGYRDLLVRFSSLNHKRY YKLALKASELLEQTKLSELRASVARS
1LSDLGMHKGEMS IKDNME DLVSAPLPVEDALISLFDYSDRTVQORVIETYISRLYQPHLVKDS IQMKFKESGAT
TFWEFYEGEVDTRNGHGAI IGGKRWGAMVVLKSLESASTAIVAALKDSAQFNS SEGNMMHIALLSAENE SNISG
ISDDOAQHKMEKLSKI LKDT SVASDLOAAGLKVISCIVQRDEARMPMRHET FLWLDDKSCYEEEQILRHVEPPLS
TLLELDKLKVKGYNEMKY TPSRDRQWH I YTLRNTENPKMLHRVEFRTIVROPNAGNKFTSAQI SDAEVGCPEES
LSFTSNSILRSLMTAIEELELHATRTGHSEMYLCILKEQKLLDLI PFSGSTIVDVGODEATACSLLKSMALKIH
ELVGARMHHIL SVCOWEVKLKLDCDGPASGTWRVVT TNVTGHETCTIDIYREVEEIESQKLVYHSATSSAGPLHGV
ALNNPYQPLSVIDLKRCSARNNRTTYCYDFPIAFETALQKSWQTNGSTVSEGNENSKSYVKATELVFAEKHGSW
GTPITIPMERPAGLNDIGMVAWIMEMSTPEFPNGRQIIVVANDITFRAGSFGPREDAFFETVINLACERKLPLIY
LAANSGARIGIADEVKSCFRVGWSDEGS PERGFQY IYLTEEDYARI SSSVIAHKLELDSGEIRWITIDSVVGKED
GLGVENTHGSAATASAYSRAYEETFTLTEVTGRTVGIGAY LARLGIRCIQRLDQPIILTGFSALNKLLGREVYS
SHMQLGGPKIMATNGVVHLTVPDDLEGYVSNILRWLSYVPANIGGPLPITKPLDPPDRPVAYIPENTCDPRAAIC
GVDDSQGKNILGEMEDKDS FVETFEGWAKTVVTGRAKLGGI PVGVIAVETQOTMMQI I PADPGQLDSHERSVPRAG
QVWEPDSATKTAQALLDFNREGLPLFILANWRGESGGQRDLFEGILOAGST IVENLRTYNQPAFVYIPMAGELR
GGAWYVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMGRLDPEL INLKAKLQDVNHGNGSLPD
IEGIRKSIEARTKQOLLPLYTQIAIRFAELHDTSLRMAAKGVIKKVVDWEESRSFFYKRLRRRIAEDVLAKEIRQ
IVGDKFTHQLAMELIKEWYLASQATTGSTGWDDDDAEFVAWKDSPEN YKGHIQKLRAQKVSHSLSDLADS SSDLQ
AFSQGL STLLDKMDPSQRAKFVQEVKKVLD

-132-



23396

FIG.10A

>AF029895_Triticun aestivum

ATGGGATCCACACAT TTGCCCATTGTCGGCCTTAATGCCTCGACAACACCATCGCTATCCACTATTCGCCCGGTARA,
TTCAGCCGET GCTGCATTCCAACCATCTGCCCCTTCTAGAACCTCCARGAAGAARAGTCGTCGTGTTCAGTCATTAA
GGGATGGAGGCEATGGAGECETGTCAGACCCTAACCAGT CTAT TCGCCAAGGTCT TGCCEGCATCAT TGACCTCCCA
AAGGAGGGCACATCAGETCCGGAAGTGGATATT TCACATGGGTCCGARGAACCCAGGGGCTCCTACCARATGARTGG
GATACTGAAT GAAGCACATAATGGGAGGCATGCTTCGCTGTCTARGGTTGTCGAATTTTGTATGGCATTGGGCGGCA
AAACACCAATTCACAGTGTATTAGTTGCGAACAATGGAATGGCAGCAGCTARGT TCATGCGGAGTGTECGARCATGG
GCTAATGAAACATTTGGETCAGRGAAGGCAATTCAGTTGATAGCTATGGCTACT CCAGARGACATGAGGATAAATGC
AGAGCACATTAGAATTGCTGATCAATTTGT TGAAGTACCCGGT GEGAACAAACAATAACAACTAT GCAAAT GTCCAAC
TCATAGTEGAGATAGCAGT GAGAACCGGTCTITCTGCTGT TTGECCTGETTEEEECCATGCATCTGAGAATCCTGAR
CTTCCAGATGCACTAAATGCANACGGAATTGT T TTTCTTGGGCCACCATCATCAT CAATGAACGCACTAGGTGACAA
GETTCCT T CAGCTCTCATT GCTCAAGCAGCAGGGGTTCCGACTCT TCCT TGGAGT GEGATCACAGGTGGAAATTCCAT
TAGAAGT TTETTTGCACTCGATACCCGCGGAGATGTATAGGAAAGCTTCTGTTAGTACTACGGAGGAAGCACT TGCG
AGTTGTCAGATGATTGGGTATCCCGCCATGATTARAGCATCAT GGECTGGT GGTGGTARAGGGATCCGAARGGTTAA
TAATGACGAT CATGTCAGAGCACTCTT TAAGCAAGTGCAAGGT GAAGTTCCTGGCTCCCCAATATTTATCATGAGAC
TTGCATCTCAGAGTCGACATCT TGAAGT TCAGTTGCTTTGTGATCAATATGGCAATGTAGCTGCGCT TCACAGTCGT
GACTGCAGTGTGCAACGGCGACACCARAAGATTATTGAGGAAGGACCAGT TACTGTTGCTCCTCGCGAGACAGTGAA.
AGAGCTAGAGCARGCAGCAAGGAGGCTTGCTARGECTGTGGGT TATGTTGGTGCTGCTACTGT TGRAATATCTCTACA
GCATGGAGACTGGTGAATACTATTTTCTGGAACT TARTCCACGGT TGCAGGTTGAGCATCCAGTCACCGAGT GGATA
GCTGAAGTARRCTTGCCTGCAGCTCARGTTGCAGT TGGAATGGGTATACCCCTTTGGCAGGTTCCAGRGATCAGALG
TTTCTATGEAATGGACAAT GGAGGAGGE TATGACATTTGGAGGAARACAGCAGCTCT TGCTACTCCATTTAACTTCG
ATGAAGTGEATTCTCAATGGCCAAAGGGTCATT GTGTAGCAGT TAGGATAACCAGTGAGGATCCAGATGACGGATTC
ABGCCTACCGETCGARAAGTARAGGAGATCAGT TTTAAAAGCAAGCCARATGT TTGGEGCCTATT TCTCTGTTARAGTC
CEGTGGAGECATTCATGAATTTGCTGATTCTCAGT T TGGACATGTTTTTGCATAT GGAGTGTCTAGAGCAGCAGCAA.
TAACCAACATGTCTCTTGCGCTAARAGAGATTCAAATTCGTGGAGARAT TCATTCARATGT TGATT ACACAGT TGAT
CTCTTGAART CCCTCAGACT TCARAGAARACAGGATTCATACTGGCTGGCTGGATARCAGAATAGCAATGCGAGTCCA
BGCTGAGAGACCTCCGTGGTATATTTCAGTGGTTCGAGCAGCTCTATATAAAACAATAACGAGCAACACAGACACTG
TTCTGAATATCT TAGCTATCTCGTCARGGETCAGATTCCACCGARGCATATATCCCT TGTCCATTCARCTGT TTCT
TTCAATATAGAGGAAAGCAAATATACAATTGARACTATAAGGAGCCGACAGGGTAGCTACAGAT TGCGARTGAATGG
ATCAGTTATT GARGCAAAT GTCCARACATTATGTGATGGTGGACTTTTAATGCAGTT GGATGCAAACAGCCAT GTAA
PTTATGCTGAAGAAGAGGCCGGETGGTACACGGCTTCTAATTGATGGARAGACATGCTTGTTACAGAATGATCACGAT
CCTTCAAGET TATTAGCTGAGACACCCTGCARACTTCTTCGTTTCTTGGTTGCCCATGGTCCT CATETTGARGCTCA
TGTACCATATGCCGARGTTCAGETTATGAAGAT GTGCATGCCCCTCTTGTCACCTGCTGCTGGTGTCATTAATGITT
TGTTETCTGAGGECCAGCCTATECAGGC TGETGATCTTATAGCAAGACT TGATCT TGATGACCCTTCTGCTGT GRAG
AGAGCTGAGCCATTTAACGGATCT TTCCCAGAAATGAGCCTTCETATTGCTGCT T CTGGCCAAGT TCACAARAGATG
TGCCACAAGCTTGAATGCTGCTCGEGATGGTCCTTGCRAGGATAT GATCACCCGATCAACAAAGTTGTACAAGATCTGG
TATCCTGETCTAGATGCTCCTGAGCTTCCT T T CCTACAA TGGGARGAGCT TATGTCTGTTTTAGCAACTAGACT TCCA
AGECTTCTTARGAGCGAGT TCEAGCGTAAA TACAGT GRAATATAAGT TARA TG T TGGCCATGGGAAGAGCARGGATTT
CCCTTCCAAGATGCTAAGAGAGATAATCGAGGARAATCTTGCACATGET TCTGAGAAGGABATTGCTACAAAT GAGA
GECTTGTTGAGCCTCTTAT GAGCCTACTGAAGTCATATGACGGTGGCAGAGARAGCCATGCACACT TTATTGTGAAG
TCCCTTTTCGAGGACTATCTCTCGETTGAGGARCTATTCAGTGATGGCATTCAGTCTGATGTGATTGAACGCCTGCG
CCARCAACAT AGTAALGATCTCCAGAAGGTTGTAGACATTGTGTTGTCTCACCAGGGTGTGAGAAACAAAACT AAGC
TGATACTAACACTCATGGAGARACTGGTCTATCCARACCCTGCTGTCTACARGGATCAGTTGACTCGCTTTTCCTCC
CTCRATCACARAAGATATTATARGTTGGCCCTTARAGCTAGCGAGCTTCTTGAACARACCAAGCT TAGTGAGCTCCE
CACAAGCATTGCAAGGAGCCT TTCAGARCT TGAGATGTT TACTGARGARAGGACGGCCATTAGT GAGATCATGGGAG
ATTTAGTGACTGCCCCACT GECAGTTGAAGATGCACTGETT TCT T TAT T TGATTGTAGTGATCARACTCTTCAGCAG
AGGGTGATCGAGACGTACATATCTCGAT TATACCAGCCTCATCTTGTCAAGGATAGTATCCAGCTGARATAT CAGGA
ATCTGETGT TATTCCT TTATGGGRATTCGCTGARGCCCATT CAGAGRAGAGAT T GEGTGCTATGGT TATTGT GAAGT
CGTTAGAATCTGTATCAGCAGCARTTGGAGCTGCACTARAGGGTACATCACGCTATGCAAGCTC TGAGGGTAACATA
ATGCATATTGCTTTATTGGGTGCTGATAATCARATGCAT GGAACT GRAGACAGTGGTGATAACGATCARGCT CAAGT
CAGGATAGACARACT TTCTGCGACACTGGARCAARATACTGTCACAGCTGATCTCCGTGCTGCTGETCTGARGGTTA
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TTAGTTGCATTGTTCARAGGGATGGAGCACTCATGCCTATGCGCCATACCTTCCTCTTGTCGGATGAARAGCTTTGT
TATGAGGAAGAGCCGGTTCTCCGGCATGTGGAGCCTCCTCTTTCTGCTCTTCT TGAGTTGGGTAAGT TGARAGTGAA
AGGATACARTGAGGTGAAGTATACACCGTCACGTGATCGTCAGTGGAACATATACACACTTAGAAATACAGAGAACC
CCARAATGTTGCACAGGGTGTTTTTCCGAACTCTTGTCAGGCAACCCGGTGCTTCCAACAAATTCACATCAGGCAAC
ATCAGTGATGTTGAAGTGGGAGGAGCTGAGGAATCTCTTTCATT TACATCGAGCAGCATATTARGATCGCTGATGAC
TGCTATAGARGAGTTGGAGCTTCACGCGATTAGGACAGGTCACTCTCATATGTT T TTGTGCATAT TGARAGAGCARA
AGCTTCTTGATCTTGTTICCCGTTTCAGGGAACARAGTTGTGGATATTGGCCAAGATGAAGCTACTGCATGCTTGCTT
CTGARAGAAATGECTCTACAGATACATGAACTTGTGGGTGCAAGGATGCATCATC TTTCTGTATGCCARTGGGAGGT
GAAACTTAARGTTGGACAGCGATGGGCCTGCCAGTGGTACCTGGAGAGT TGTAACAACCAATGTTACTAGTCACACCT
GCACTGTGGATATCTACCGTGAGGTCGAAGATACAGRATCACAGARACTAGTGTACCACTCTGCTCCATCGTCATCT
GGTCCTTTGCATGGCGTIGCACTGAATACTCCATATCAGCCTTTGAGTGTTATTGATCTGARACGTTGCTCCGCTAG
ARATAACAGARCTACATACTGCTATGATTTTCCGTTGGCAT TTGARACTGCAGTGCAGAAGTCATGGTCTAACATTT
CTAGTGACACTAACCGATGTTATGTTARAGCGACGGAGCTGGTGTTTGCTCACRAGAACGGGTCATGGEGCACTCCT,
GTAATTCCTATGEAGCGTCCTGCTGGECTCAATGACATTIGGTATGGTAGCTTGGATCTTGGACATGTCCACTCCTIGA
ATATCCCAATGGCAGGCAGATTGTTGTCATCGCAAATGATAT TACT T T TAGAGCTGGATCGTTTGGTCCAAGEGRAG
ATGCATTTTTTGARACTGT TACCARCCTAGCT TGTGAGAGGAAGCTTCCTCTCATCTACTTGGCAGCARACTCTGGT
GCTCGGATCGGCATAGCAGATGAAGTAARATCTTGCTTCCGTGT TGCATGGTC TGATGATGGCAGCCCTGARCGTGG
GTTTCAATATATTTATCTIGACTGAAGRAGACCATGCTCCGTATTAGCGCTTCTGT TATAGCGCACAAGATGCAGCTTG
ATAATGGTGARATTAGGTGGGT TATTGATTCTGTTGTAGGGAAGGAGGATGGGCTAGGTGTGGAGAACATACATGGA
AGTGCTGCTATTGCCAGTGCCTATTCTAGGGCC TATGAGGAGACATTTACGCTTACATTTGTGACTGGAAGGACTGT
TGGAATAGGAGCATATCITGCTICGACTTGGCATACGGTGCATACAGCGTACTGACCAGCCCATTATCCTAACTGGGT
TCTCTGCCTTGAACAAGCTTCTTGGCCGGGARGTTTACAGC TCCCACATGCAGT TGGGTGGCCCCAARATTATGGCG
ACARAACGGTGTTGTCCATCTGACAGTTT CAGATGACCT TGARGGTGTATCTAATATATTGAGGTGGCTCAGCTATGT
‘TCCTGCCAACATTGGTGGACCTCTTCCTATTACAAAATCTTTGGACCCACCTGACAGACCCGTTGCTTACATCCCTG
AGAATACATGCGATCCTCGTGCTGCCATCAGT GGCATTGATGATAGCCARGGGRAAT GGTTGGGGGGCATGTTCGAC
AAAGACAGTTITGTGGAGACATTTGAAGGATGGGCGAAGTCAGT TGTTACTGGCAGRGCGAARCTCGGAGGGATTCE
GGTGGETGTTATAGCTGTGGAGACACAGACTATGATGCAGCTCATCCCTGCTGATCCAGGCCAGCT TGATTCCCATG
AGCGATCTGTTCCTCGTGCTGGECAAGTCTGGTTTCCAGATTCAGCTACTAAGACAGCGCAGGCAATGCTGGACTTC
AACCGTGARGGATTACCICTGTTCATCCTTGCTAACTGGAGAGGC TTCTCTGGTGGACARAGAGATCTTTTTGAAGG
RAATCCTTCAGGCTGGGTCAACAATTGTTGAGAACCTTAGGACATACAATCAGCCTGCCTTTGTATATATCCCCARGG
CTGCAGAGCTACGTGGAGGGGCTTGGGTCGTGATTGATAGCAAGATAARATCCAGATCGCATTGAGTTCTATGCTGAG
AGGACTGCARAGGGCAATGT TCTCGAACCTCARGGGTTGATCGAGATCAAGT TCAGGTCAGAGGAACTCCAAGAGTG
CATGGGTAGGCTTGATCCAGARTTGATARAT CTGAAGGCARAGCTCCAGGGAGTAARGCATGARARATGGAAGTCTAC
CTGAGTCAGRATCCCTTCAGAAGAGCATAGAAGCCCGGRAGARACAGTTGTTGCCTTTGTATACTCARATTGCGGTA
CGGTTCGCTGRATTGCATGACACTTCCCTTAGAATGGCT GCTARGGGTGTGAT TAAGAAGGTTGTAGACTGGGAAGA
TTCTAGGTCGTICTTCTACARGAGATTACGGAGGAGGATATCCGAGGATGTTCT TGCGARGGARATTAGAGGTGTAA:
GTGGCAAGCAGTTTTCTCACCRATCGGCAATCGAGCTGATCCAGARATGGTACT TGGCCTCTAAGGGAGCTGARAACA
GGRAGCACTGAATGGGATGATGACGAT GCTTTTGTTGCCTGGAGGGARAACCCTGARAACTACCAGGAGTATATCAA
AGAACTCAGGGCTCARAGGGTATCTCAGTTGCTCTCAGATGTTGCAGACTCCAGTCCAGATCTAGRAGCCTTGCCAC
AGGGTCTTTCTATGCTATTAGAGARAGATGGATCCCTCARGGAGAGCACAGTTTGT TGAGGAAGT CAAGARAGTCCTT
AAATGA
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FIG.10B

>AAC39330, Triticum aestivum
MGSTHLPIVGLNASTIPSLSTIRPVNSAGAAFQPSAPSRTSKKKSRRVQSLRDGGDGGVSDPNQSIRQGLAGIT
DLPKEGT'SAPEVDISHGSEEPRGSYQMNGILNEAHNGRHASLSKVVEFCMALGGKT PTHSVLVANNGMARRKFM
RSVRTWANETFGSEKAIQLIAMATPEDMRINAEHIRIADQFVEVPGGTNNNN YANVQLIVEIAVRTGVSAVWPG
WGHASENPEL PDALNANGIVFLGPPSSSMNALGDKVGSALIAQAAGVPTLPWSGSQVEIPLEVCLDSI PAEMYR
KACVSTTEEALASCOMIGYPAMIKA SWGGGGKGIRKVNNDDDVRAL FKQVQGEVPGSPIFIMRLASQSRHLEVQ
LIL,CDQYGNVAALHSRDCSVORRHOKIIEEGPVTVAPRETVKELEQAARRLAKAVGYVGAATVEYLYSMETGEYY
FLELNPRLQVEHPVTEWIAEVNLPAAQVAVGMGIPLWQVPEIRRFYGMDNGGGYDIWRKTAALATPFNFDEVDS
QWPKGHCVAVRITSEDPDDGFKPTGGKVKE I SFKSKPNVWAYFSVK SGGGIHEFADSQFGHVEFAYGVSRAAATIT
‘NMSLALKETIQTRGEIHSNVDYTVDLLNASDFKENRIHTGWLDNRIAMRVOAERPPWYISVVGGALYKTITSNTD
TVSEYVSYLVKGOIPPKHISLVHSTVSLNIEESKYTIETIRSGQGS YRLRMNGSVIEANVQTLCDGGLLMOLDG
NSHVIYAEEEAGGTRLLIDGKTCLLONDHDPSRLLAETPCKLLRFLVADGAHVEADVPYAEVEVMKMCMPLL SP
AAGVINVLLSEGQPMOAGDLIARLDLDDP SAVKRAEPFNGSFPEMSLPIAASGQVHKRCAT SLNAARMVLAGY D
HPINKVVQDLVSCLDAPELPFLQWEELMSVLATRLPRLLKSELEGKYSEYKLNVGHGKSKDFPSKMLREIIEEN
LAHGSEKETATNERTVEPLMSLLKSYEGGRESHAHFIVKSLFEDYLSVEELFSDGIQSDVIERLRQOHSKDLOK
VVDIVLSHQGVRNKTKLILTIMEKLVYPNPAVYKDQLTRFSSLNHKRY YKLALKASELLEQTKLSELRTSIARS
LSELEMFTEERTAISEIMGDLVIAPLPVEDALVSLEDCSDQTLQORVIETYISRLYQPHLVKDSTQLKYQESGV
IALWEFAEAH SEKRLGAMVIVKSLE SVSAATGAALKGT SRYASSEGNIMHIALLGADNQMHGTEDSGDNDQAQV
RIDKLSATLEONTVTADLRAAGVKVISCIVORDGALMPMRHTFLLSDEKLCYEEEPVLRHVEPPLSALLELGKL
KVKGYNEVKYTPSRDROQWNIYTLRNTENPKMLHRVFFRTLVROPGASNKFTSGNI SDVEVGGAEESLSFTSSST
LRSLMTATEELELHATRTGHSHMFLCILKEQKLLDLVPVSGNKVVDIGQODEATACLLLKEMALQTHELVGARME
HLSVCOWEVKLKLDSDGPASGTWRVVITNVTSHTCTVDIYREVEDTESQKLVYHSAPSSSGPLHGVALNTPYQP
LSVIDLKRCSARNNRITYCYDFPLAFETAVOKSWSNISSDINRCYVKATELVFAHKNGSWG TPVIPMERPAGLN
DIGMVAWILDMSTPEYPNGRQIVVIANDITFRAGSFGPREDAFFETVINLACERKLPLIYLAANSGARIGIADE
VKSCFRVGWSDDGSPERGFQYIYLTEEDHARISASVIAHKMOLDNGEIRWVIDSVVGKEDGLGVENTHGSARIA
SAYSRAYEETFILTFVIGRTVGIGAYLARLGIRCIQRTDQPIILTGFSALNKLLGREVY S SHMOLGGPKIMATN
GVVHLTVSDDLEGVSNILRWLSYVPANIGGPLPITKSLDPPDRPVAYIPENTCDPRAAISGIDDSQGKWLGGMF
DKDSFVETFEGWAKSVVT GRAKLGGI PVGVIAVETQTMMOL I PADPGQLDSHERSVPRAGQVWEPDSATKTAQA
MLDFNREGLPLFILANWRGFSGGORDLFEGILOAGST IVENLRTYNQPAFVYIPKAAELRGGAWVVIDSKINED
RIEFYAERTAKGNVILEPQGLIEIKFRIEELQECMGRLDPEL INLKAKLOGVKHENGSLPESESLOKSTEARKKQ
LLPLYTQIAVRFAELEDTSLRMAAKGVIKKVVDWEDSRSFFYKRLRRRISEDVLAKEIRGVSGKQFSHQOSATEL
TOKWYLASKGAETGSTEWDDDDAFVAWRENPENYQEY IKELRAQRVSQLLSDVADS SPDLEALPQGL SMLLEKM
'DPSRRAQFVEEVKKVLK
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FIG.11A

SAY219174 Setaria italica (cAy ké dudicdo)

ATGTCGCAACTTGGATTAGCTGCAGCT GCCTCARAGGCGCT GCCACTACTTCCTARTCGCCATAGAACT TCAGCT GG
AACTACATTCCCATCACCTGTATCATCGCGGCCCTCARACCGARGGARAAGCCGCACTCGTTCACTTCGTGATGGAG
GAGATGGGGTATCAGATGCCARRARGCACAACCAGTCTGTCCGTCARGGTCTTGCTGGCATCATCGACCTCCCARAT
GAGGCARCATCGGAAGTGGATATT TGTCATGGATCCGAGGATCCCAGGGGGCCARCCGATTCATATCARATGAATGE
GATTGTARGTGARGCACATAATGGCAGACATECCTCAGTGT CCARGGTTGTTGAATTTTGTGCEGCGCTAGGTGGCA
ARACACCAATTCACAGTATACTAGTGECCAACAATGGAATGGCAGCAGCARAGT TCATGAGGAGTGTCCGGACATGG
GCTRATGATACTT TTGGATCGGAGAAGGCGATTCAGCTCATAGCTATGGCAACT CCAGARGACATGAGGATARATGC
AGARCACATTAGAATTGCT GATCAATT TGTGGAGCTGCCTGETGGARCARACAATAACARCTATGCARATGTTCAAC
TCATAGTCCAGCTAGCAGAAAGAATAGGTGTTTCTGCTGTTTGGCCTGGTTGGGGTCATGCTTCTGAGRAATCCTGAR
CTTCCAGATGCATTGACCCCAARAGGAGTTATTTTCCTTGEGCCACCTGCGGCAT CAATGAATGCAT TGGGAGATAA
GGTCGGTTCAGCTCTCATTGCTCARGCAGCTGGGETCCCGACCCTTTCGTGGAGT GGATCACATGTTGARGTTCCAT
TAGAGTGCTGCTTAGATGCGATACCTGAGGAAATGTATAGAAAAGCTTGTGTTACTACCACAGARGAAGETGTTGCG
AGTTGTCAGGTGETTGGTTATCCTGCCATGATTAAGGCATCCTGGGCAGGTGGTGGTARAGGAATAAGRRAGGTTCA
TAATGACGATGAGGTTAGAGCACTGTTTAAGCAAGTACAAGGTGAAGTCCCTGGCTCCCCAATATTTAT CATGAGGC
TTGCATCCCAGAGTCGTCATCTTGRAGT TCAGTTGCTTTGT GATCAATATGGCAATGT GGCAGCACT TCACAGTCGT
GATTGCAGTGTGCAACGGCGACACCARRAGAT TAT TGAGGAAGGCCCAGTTACTGTTGCTCCTCGTGAGACAGTTAA
AGCGCTTGAGCAGGCAGCARGGAGGCT TGCTAAGGCTGTGGGTTATGTTGGTGCTGCTACTGTTGAATACCTTTACA
GCATGGAGACTGGGGAATACTATT TTCTGGAGCT TARTCCCAGATTACAGGTCGAGCATCCAGT CACT GAGTGGATT
GCTGAAGTARATCTTCCTGCAGCTCAAGTTGCAGTTGGAATGGGCATACCTCTTTGGCAGATTCCAGARATCAGACG
TTTCGAT GEAATEGACTATGCAGCAGGATATGACAT TTGCAGGARRACAGCAGCT CTTGCCACACCATTTAATTITG
ATGAAGCTAGATTCTCAATGGCCARAGGGCCATTGTGTAGCAGTTAGAATTACTAGCGAGGATCCAGATGATGGTTTC
‘AAACCTACTGGTGGGABAGTGAAGGAGATAAGT TTTARAAGCAAGCCTAATGTTTGGGCCTACT TCTCAGTARAGTC
TGGTGGAGGCATTCATGARTTTGTTGAT TCTCAGT TTGGGCATGT T TTTGCATATGGGCTCTCTAGATCAGCAGCAR
TAACGARCATGGCTCTTCCAT TAARAGAGATTCARATTCGTGGAGARATTCATTCARATGT TGATTACACAGT TGAT
CTCTTARATGCTTCAGACT TCAGAGAARATAAGATTCATACTGGCTGGCTTGATACCAGAATAGCTATGCGTGTTCA
AGCTGAGAGGCCCCCATGGTATATTTCAGTCGT TGGAGGAGCTCTATATARAACAGTAACTGCCAAT GCAGCCACTG
TTTCTGATTATGTCAGTTATCT CACCAAGGECCAGATTCCACCAMAGCATATATCCCTTGTCAGTTCAACAGT TAAT
CTGRATATCCAAGGGAGCAAATACACAGTTGAAACTGTAAGGACTGGACAT GGTAGCTACAGAT TACGAATGAAT GA:
TTCAGCAATTGAAGCGAATGTACAATCCTTATGTGATGGAGGCCTCTTAAT GCAGTTGGATGGARATAGCCATGTAA
TTTACGCGCRAGAAGAAGCTGCTGGTACACGACTTCTGAT TGATGGAAAGACATGCTTGTTACAGAATGATCATGAT
CCATCARRGTTATTAGCTGAGACACCCTGCARACTTCTTCGGTTCTTGGTTGCTGATGGTGCCCATGTTGATGCTGA
TGTACCATATGCGGAAGT TGAGETTATGARAATGTGCATGCCTCTCTTGTCGCCTGCTTCTGETGTCATTCATGTTA
TGATGTCTCAGGGCCAGGCATTGCAGGCTGGTGATCTTATAGCARGGCTGGATCTTGATGACCCTTCTGCTGTGARA
AGAGCTEAACCATTTCATGGAATATT TCCACARATGGACCTTCCTGTTGCTGCCTCTAGCCAAGTACACARAAGATA
TGCTGCARGTTGGAATGCTGCTCEGAATGGTCCTTGCAGGATACGAGCATAATATCAATGARGT TGTACARGAT TTGG
TATGCTECCTGGATGATCCCGRAGCTTCCCTTCCTACAGTGGGATGAACTTATGTCAGT TCTAGCAACTAGGCT TCCA
AGRAATCTTARGAGTGAGTTAGAGGAT AAATACATGGAATACARGT TGAACT TTTACCATGGGAAARACAAGGACTT
CCCGTCCANGCTGCT GAGAGACATCAT TGAGGCARATCT TGCATATGGTT CAGAGAAGGARARAGCTACGAAT GRGA
GGCTTATTGAGCCTCT TATGAGCCTACT TAAGTCATATGAGGGTGGGRGAGAARGCCATGCTCATT TTGTTGTCAAG
TCCCTTTTCARGGAGTACCTTGCTGTGGAAGAACTT TTCAGTGATGGGATTCAGT CTGATGTGATTGAAACCCTGCG
TCATCAGCACAGTAAAGACTTGCAGAACGTTGTAGACATTGTGTTGTCTCACCAGGETCGTGAGGAACARAGCTAAGC
TTGTARCAGCACTTATGGAARAGCTGGT TTATCCARAATCCTGCTGCTTACAGGGATCTGTTGETTCGCTTTTCTTCA
CTCAATCATAARARGATATTATAAGTTGGCCCTTAAAGCAAGCGAACTTCTTGAACAAACTAAACTAAGTGAACTCCG
TGCAAGCATCCCARGAAGCCTT TCTGATCTGGCGATGCATAAGGGAGARATGACTATTGARGATAGCATGGARGATT
TAGTCTCTGCCCCATTACCTGTCGARGATGCACTTATTTCTTTGTTTGATTACAGTGATCCARCTGTTCAGCAGARA
GTGATCGAGACATACATATCTCGATTGTATCAGCCTCTTCTTGTGARAGATAGCATCCAAGTGARATTTAAGGAATC
TGGTGCCTT TGCTT TATGGGAATTTTCT GAAGGGCATGT TGATACTARAAATGGACAAGGGACCGTTCTTGG TCGAA
CRAGATGGGETGCCATGGTAGCTGTCARATCAGT TGRATCTGCACGAACAGCCATTGTAGCTGCATTARAGGATTCG
GCACAGCATGCCAGCTCTGAGGGCARCATGATGCACATTGCCTTATTGAGTGCTGAAAATGAAAATAATATCAGTGA
TGATCARGCTCAACATAGGATGGARARACT TAACAAGATACTCARGGATACTAGTGTCGCARATGAT CTTCGAGCTG
CTGETTTGAAGGTTATAAGTTGCATTGT TCARAGAGATGAAGCACGCATGCCAATGCGCCACACAT TACTCTGGTCA
GATGAARAGAGTTGTTATGAGGAAGAGCAGATTCTTCGGCATGTGEGAGCCTCCCCTCTCCATGCTTCTTGARAATGGA
TAAGTTCARAGTCARAGCATACAATGARATGAAGTATACTCCATCACGTGATCGTCAATGGCATATCTACACACTAA
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GARATACTGARARCCCCAAAATGTTGCATAGGGTATTTTTCCGAACTATTGTCAGGCAACCCARATGCAGGCAACAAG
TTTATATCAGCCCARATTIGGCGACACTGAAGTAGGAGGTCCTGAGGARTCTTIGT CATTTACATCTAATAGCATTTT
ARGAGCCTTGATGACTGCTAT TGAAGRATTAGAGCTTCATGCAATTAGGACTGAT CATTCTCACATGTAT TTGTGCA
TATTGAAAGAACARAAGCTTCTTGATCTCATTCCGTTTTCAGGGAGCACAATCGTCGATGTTIGTCCAAGACGAAGCT
ACTGCTTGTTCACTTTTAAAATCAATGGCTTTGAAGATACACGAACTTGTTGGTGCACAGATGCATCATCTTTCTGT
ATGCCAGTGGGAGGTGAAACTCAAGTTGTACTGCGATGGGCCTGCCAGTGGCACC TGGAGAGTTGTAACTACARATG
TTACTAGTCACACTTGCACCGTTGATATCTACCGGGAAGTGGAAGATACTGAATCGCAGAAGTTAGTATACCATTICA
GCTTCTCCGTCAGCTAGTCCTTTGECATGGTGTGGCCCTGGATAATCCGTATCAACCT TTGAGTGTICAT TGATCTAAR
ACACTGCTCTGCTAGGAACAACAGARCTACATATTGCTATGAT TTTCCACTGGCATTTGAAACTGCCCTGCAGAAGT
CATGGCAGTCCAATGGCTCCAGTGTTTCTGAAGGCAGTGARAATAGTAGGTCTTATGTGARAGCAACAGAGCTGGTG
TTTGCTGARARACATGGGTCCTGEEGCACTCCTATAATTTCCATGGAGCGTCCCGCTGGGCTCAATGACATTGGCAT
GGTAGCTTGGATCTTAGAGATGTCCACTCCTGAATTTCCCAATGGCAGGCAGATTAT TGTCATAGCAAATGATATTA
CTTTCAGAGCTGEATCATTTCGCCCARGGGAAGATGCETTTTTIGAAGCTGTCACGAACCTGGCCTGCGAGAGGRAG
CTTCCTCTTATATACTTGECAGCARACTCCGGTGCTAGGATTGGCATAGCCGATGAAGTGARATCTTGCTTICCGTGT
TGGGETEETCCGATGAAGGCAGCCCTGAACGGGGTTTTCAGTACATT TATCTGACT GACGRAGACTATGCCCGTATTA
GCTTGTCTGTTATAGCACACARGCTGCAGCTGGATAATGGTGAAAT TAGGTGGATTATTGACTCTGTTGTGGGCAAG
GAGGATGGGCTTGGTGTTGAGAATATACATGGAAGTGCTGCTAT TGCCAGTGCTTATTCTAGGGCATATGAGGAGAC
ATTTACACTTACATITGTGACTGGGCGGACTGT TGGARTAGGAGCATATCTTGCTCGGCTCGGTATACGGTGCATAC
AGCGTCTTGACCAGCCTATTATTTTARCTGGGTTTTCTGCCCTGAACAAGCTTCTTGGECGGGAAGTGTACAGCTCC
CRCATGCAGTTGGGTGGTCCTAAGATCATGGCGACCAATGGTGTTGTCCACTTIGACTGTTTCAGATGACCTTGAAGG
TGTTICCAATATATTGAGGTGGCTCAGCTATGTTCCTGCCAACATTGGTGGACCTCTTCCTATTACAARACCTTTGG
ACCCACCAGACAGACCTGT TGCATACATCCCTGAGARCACATGTGATCCGCGCGCAGCCATTCGTGGTGTAGATGAC
AGCCRAAGGGARATGGTTGGGTGGTATGT TTGACAARGACAGCT TTGTCGAGACAT TTGARGGATGGGCGARAACAGT
GGTTACGGGCAGAGCAAAGCTTGEAGGAATTCCTGTTGGCGTCATAGCTGTGGAGACACAAACCATGATGCAGCTTA
TCCCTGCTGATCCAGGCCAGCTTGATTCCCATGAGCGATCTGTTCCTCGGECTGGACAAGTGTGGTTCCCAGATTCT
GCRACCAAGACAGCTCAGGCATTGTTGGACT TCARCCGTGAAGGAT TGCCGCTGTTCATCCTTGCTAACTGGAGAGG
ATTCTCTGGTGGACAAAGAGATCIGTTTIGARGGAAT TCTTCAGGCTGGGTCARCAAT TG T TGAGAACCT TAGGACAT
ACAATCAGCCTGCTT TTGTCTACATTCCTATGGCTGGAGAGCTGCGTGGAGGAGC TTGEGT TGTGGT TGATAGCARR
ATAAATCCAGACCGAATTGAGTGITATGCTGAGAGGACTGCTAARGGCAATGTTCTGGAACCTCAAGGGTTAATTGA
AATCAAATTCAGATCAGAGGAGCTCCAAGACTGTATGGGTAGGCTTGACCCAGGGTTGATARATCTGAARGCAARAC
TCCAAGGTGCARAGCTTGGARATGGAAGCCTARCAGATGTAGAATCCCTTCAGAAGAGTATAGATGCTCGTACGARA
CAGTTGTTGCCTTTATACACCCAGATTGCAATACGGTTTGCTGAATTGCATGATACTTCCCTCAGAATGGCAGCTAA
BAGGTGTGAT TAAGAARGTTGTAGATIGGGAAGAAT CACGTTCTTTCTTCTACAGAAGGCTACGGAGGAGGATCTCTG
ARGATGTTCTTGCARRAGAARTARGAGGAATAGCTGGTGACCACT TCACTCACCARTCAGCAGT TGAGCTGATCRAG
GAATGGTACTTGGCTTCTCARGCCACAACAGGARGCACTGAATGGGATGATGATGATGCTTTTGTTGCCTGGAAGGA
GAATCCTGARAACTATAAGGGATATATCCAAGAGT TRAAGGGCTCARAAGGTGTCTCAGTCGCTCTCCGATCTTGCAG
ACTCCAGTTCAGATCTAGARGCATTCTCACAGGGTCTTTCCACATTAT TAGATAAGATGGATCCCTCTCAGAGAGCE
ARAGTTCATTCAGGAAGTCAAGAAGGTCCTGGGTTGA
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FIG.11B

>BA062902_Setaria italica (cdy ké dudicao).

MSQLGLAAAASKALPLLPNRHRTSAGT TFRSPVSSRESNRRKSRTRSLRDGGDGVS DAKKHNQSVRQGLAGIID
L PNEATSEVDISHGSEDPRGPTDSYQMNGIVSEAHNGRHASVSKVVEFCAALGGKT PIHSI L.VANNGMAARKFM
RSVRTWANDT FGSEKAIQLIAMATPEDMRINAEHIRIADQFVEVPGGTNNNNYANVQLIVEVAERIGVSAVHEG
WEHASENPEL PDALTAKGVVFLGPPAASMNALGDKVGSALIAQAAGVPTLSWSGSHVEVPLECCLDAI PEEMYR
KACVTTTEEAVASCOVVGYPAMIKA SWGGGGKG I RKVENDDEVRAL FKQVOGEVPGSPI FIMRLASQSRHLEVQ
LLCDOYGNVAALHSRDCSVORREQKIIEEGPVTVAPRETVKALEQAARRLAKAVGYVGAATVE YLYSMETGEY Y
FLELNPRLOVEHPVTEWI AEVNLPAAQOVAVGMGI PLWOI PETRRFDGMDYGGGYDIWRKTAALATPFNFDEVDS
QWPKGHCVAVRITSEDFDDGFKPTGGKVKEISFKSKPNVWAYFSVKSGGGIHEFVDSQFGHVFAYGLSRSARIT
NMATATKEIQIRGEIHSNVDYTVDLLNASDFRENKIHTGWLDTRIAMRVQAERPPWYISVVGGALYKTVTANAA
TVSDYVSYLTKGQIPPKHISLVSSTVNLNIEGSKYTVETVRTGHGSYRLRMNDSATEANVQSLCDGGLLMQLDG
NSHVIYAEEEAGGTRLLI DGKTCLLONDHDPSKLLAET PCKLLRFLVADGAHVDADVPYAEVEVMKMCMPLLS P
ASGVIHVMMS EGOALQAGDLIARLDLDDPSAVKRAEPFHGIFPOMDLEVAAS SQVEKRYAASWNAARMVLAGYE
HNINEVVODLVCCLDDPELPFLOWDELMSVLATRLPRNLKSELE DKYME YKL NFYHGKNKDFPSKLLRDI IEAN
TAYGSEKEKATNERLIEPTMSTLKS YEGGRE SHAHFVVKSLFKE YLAVEETL FSDGIQSDVI ETLREQHSKDLOK
VVDIVLSHQGVRNKAKLY TALMEKLVYPNPAAYRDLLVRFSSILNHKRYYKLATKASELLEQTKLSELRASTIARS
LSDLGMHKGEMTIEDSME DLVSAPLPVEDALISLFDYSDPTVQOKVIETY T SRLYQPLLVKDS IQVKFKESGAF
ALWEFSEGHVDTKNGQGTVLGRTRWGAMVAVKSVESARTAIVAATLKDSAQHASSEGNMMHET ALLSAENENNISD
DOAQHRMEKLNKILKDTSVANDLRAAGLKVI SCIVORDEARMPMRHTLLWSDEKSC YEEEQLLRHVEPPLSMLL
EMDKLKVKGYNEMKYT PSRDROWHI YTLRNTEN PKMLERVFFRTIVRQPNAGNKFI SAQIGDTEVGGPEESLSF
TSNSILRALMTAIEELELHAIRTDHSHMYLCILKEQKLLDLIPFSGSTIVDVVODEATACSLLKSMALKIHELY
GAQOMHHLSVCOWEVKLKL YCDGPAS GTWRVVTTNVTSHTCTVDIYREVEDTESQOKLVYHSASPSASPLHGVALD
NPYOPLSVIDLKHCSARNNRTTYCYDF PLAFETALOKSWOSNGSSVSEGSENSRSYVKATELVFAEKHGSWETP
IISMERPAGLNDIGMVAWILEMSTPEFPNGRQITVIANDITFRAGSFGPREDAFFEAVINLACERKLPLIYLAA
NSGARIGIADEVKSCFRVGWSDEGS PERGFQYIYLTDEDYARISLSVIAHKLQLDNGEIRWIIDSVVGKEDGLG
VENTIHGSAATASAYSRAYEETFILTEVIGRTVGIGAYTARLGIRCIORLDQPITLT GFSALNKLL.GREV YSSHM
OLGGPKIMATNGVVHLIVSDDIEGVSNILRWLSYVPANI GGPLPITKPLDEPDRPVAYIPENTCDPRAAIRGVD
‘DSQGKWLGGMFDKDSFVETFEGWAKTVVTGRAKLGGI PVGVIAVETQTMMQL I PADPGQLD SHERSVPRAGQVW
FPDSATKTAQALLDFNREGLPLFILANWRGFSGGQORDLFEGILOAGSTIVENLRTYNQPAFVY IPMAGELRGGA
WVVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELODCMGRLDPGLINLKAKLOGAKLGNGSLTDVES
LOKSIDARTKOLLPLYTQI ATRFAELHDTSLRMAAKGV IKKVVDWEESRSFFYRRLRRRISEDVLAKEIRGIAG
DHFTHQSAVELIKEWYLASQOATTGSTEWDDDDAFVAWKENPENYKGYIQELRAQKVSQSLS DLADSSSDLEAFS
‘QGLSTLLDKMDPSQRAKFIQEVKKVLG
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FIG.12A

>AY219175 _Setaria italica (cly ké dudicio)

ATGTCGCAACTTGGATTAGCTGCAGCTGCCTCARAGGCGCTGCCACTACTTCCTAATCGCCATAGAACTTCAGCTGG
AACTACAT TCCCATCACCTGTATCATCGCGGCCCTCARACCGARGGARAAGCCGCACTCGTTCACTTCGTGATGGAG
GAGATGGGGTATCAGATGC CARARAGCACAACCAGTCTGTCCGTCAAGGTCT TGCTGGCATCAT CGACCTCCCARAT
GAGGCAACAT CGGRAGTGGATATTTCTCATGGATCCGAGGATCCCAGGGGGCCAACCGAT TCATATCAAATGRATGG
GATTGTARATGARGCACATAAT GGCAGACATGCCTCAGTGTCCAAGGTTGTTIGAAT TTTGTGCGGCGCTAGGTGGCA
ARACACCAATTCACAGTATACTAGTGGCCAACAATGGARTGGCAGCAGCAAAGT T CATGAGGAGTGT CCGGACRTGG
GCTAATGATACTTTTGGAT CGGAGARGGCGATT CAGCTCATAGCTATGGCAACTCCAGRAAGACATGAGGATAAATGC
AGAACACATTAGAATTGCTGATCAATTTGTAGAGGTGCCTGGTGGAACAAACAATAACAACTATGCAAATGTTCAAC
TCATAGT GGAGGTAGCAGARAGAATAGGTGTTTCTGCTGTTTGGCCTGGTTGGGG TCATGCTTCTGAGARTCCTGAA
CTTCCAGATGCATTGACCGCARAAGGAAT TGTT TTCCT TGGECCACCTGCGECAT CAATGARTGCATTGGGAGATAA
GGTCGGTTCAGCTCT CATTGCT CARGCAGCTGGGGTCCCGACCCTTT CGTGGAGT GGAT CACAT GT TGAAGT TCCAT
TAGAGTGCTGCTTAGATGCGATACCTGAGGARAT GTATAGAAAAGCT T GTGTTACTACCACAGAAGAAGCTGTTGCG
AGTTGTCAGGTGETTGETTATCCTGCCATGATTAAGGCATCCTGGGGAGGTGGTGGTAARGGAATAAGAAAGGTTCA
TAATGACGATGAGGT TAGAGCACTGTTTAAGCAAGTACAAGGTGAAGT CCCTGGCTCCCCARTATTTAT CATGAGGC
TTGCATCCCAGAGTCETCATCT TGAAGTTCAGTTGCTTTGTGATCAAT ATGGCAATGTGECAGCACTTCACAGTCGT
GATTGCAGTGTGCAACGGCGACACCARAAGATTATTGAGGAAGGCCCAGTTACT GTTGCTCCTCGT GAGACAGTTAA
AGCGCTTGAGCAGGCAGCAAGGAGGCTTGCTAAGGCTGTGGGT TATGT TGGTGCTGCTACTGTTGAATACCTTTACA
GCATGGAGACTGGGGAATACTATTTTCTGGAGCT TAAT CCCAGAT TACAGGTCGAGCATCCAGT CACT GAGT GGATT
GCTGRAGTARATCTTCCTGCAGCTCARCT TGCAGTTGGAATGGGCATACCTCTT TGGCAGATTCCAGAAATCAGACG
TTTCTATGGARTGGACTAT GGRGGAGEATATGACATTTGGRGGAARACAGCAGCTCTTGCCACACCAT TTAATTTTG
ATGARGTAGATTCTCAATGGCCARAGGGCCATTGTGTAGCAGT TAGAATTACTAGCGAGGATCCAGATGATGGITTC
AAACCTACTGGTGGGARAGTGAAGGAGATAAGT T TTAARAGCAAGCCTAATGTTTGGGCCTACTTCTCAGTRAAGTC
TGETGEAGGCATTCATGAATTTGCTGATTCTCAGT TTGGGCATGTTT TTGCATATGGGCT CTCTAGATCAGCAGCAA
TAACGAACATGGCTCITGCATTARRAGAGATTCAAATTCGTGGAGAAARTTCATTCAAATGTTGATTACACAGTTGAT
CTCTTAAATGCTTCAGACTTCAGAGAAAATAAGAT TCATACTGGCTGGCTTGATACCAGAATAGCTATGCGTGTTCA
AGCTGAGAGGCCCCCATGGTATATTTCAGTGET T GGAGGAGCTCTATATAAAACAGTAACTGCCAATGCAGCCACTG
TTTCTGATTAT GECAGTTATCTCACCAAGGGCCAGATTCCACCARAGCATATATCCCTTGTCAGTTCAACAGTTART
CTGAATATCGAAGGGAGCAAATACACAGTTGAAACTGTAAGGACTGGACATGGTAGCTACAGAT TACGAATGAATGA
TTCAGCAATTGARGCGAAT GTACAATCTTTATGTGATGGAGGCCTCTTAATGCAGTT GGATGGARATAGCCATGTAR
TTTACGCGGAAGAAGAAGCTGGTGGTACACGACT TCTGATTGATGGARAGACATGCTTGTTACAGAATGATCATGAT
CCATCAAAGTTATTAGCTGAGACACCCTGCARACTTCTTCGGTTCTTGGTTGCTGATGGTGCTCATGTTGATGCTGA
TGTACCATATGCGGAAGTT GAGGTTATGAARATGTGCATGCCTCTCTTGTCGCCTGCTTCTGGTGTCATTCATGTTA
TGATGTCTGAGGGCCAGGCATTGCAGGCTGGTGATCTTATAGCAAGGCTGGATCTTGATGACCCTTCTGCTGTGRAA
AGAGCTGAACCATTTCATGGAATATTTCCACAAATGGACCTTCCTGT TGCTGCCTCTAGCCARGTACACARAAGATA
TGCTGCAAGTTTGAATGCTGCTCGAATGGTCCT TGCAGGATACGAGCATAATAT CAATGAAGTTGTACAAGATTTGG
TATGETGCCTGGATGATCCCGAGCTTCCCT TCCTACAGTGGGATGAACT TATGTCAGT TCTAGCAACTAGGCTTCCA
AGARATCTTAAGAGTGAGT TAGAGGATARATACATGGAATACAAGT TGAACTTTTACCATGGGAAARACAAGGACTT
CCCGTCCAAGCTGCTGAGAGACAT CATTGAGGCARATCT TGCATATGGT TCAGAGAAGGARAAAGCTACGAATGAGA
GGCTTATTGAGCCTCTTATGAGCCTACT TAAGTCATATGAGGGTGGGRAGAGAAAGCCATGCTCATTTTGTTGTCAAG
TCCCTTTTCAAGGAGTACCTTGCTGTGGRAGAACTTTTCAGTGATGGGATTCAGT CTGATGTGATTGAAACCCTGCG
TCATCAGCACAGTARAGACTTGCAGAAGGTTGTAGACATTGTGTTGTCTCACCAGGGTGTGAGGAACARAGCTAAGC
TTGTAACAGCACTTATGGARAAGCTGGTTTATCCARATCCTGCTGCTTACAGGGATCTGTTGGTTCGCTTTTCTTCA
CTCARTCATARARGATATTATAAGTTGGCCCTTARAGCARGCGAACT TCTTGAACAAACTARACTAAGTGAACTCCG
TGCARGCATCGCARGARGC CTT TCTGAT CTGCGEATGCATAAGGGAGARATGACTAT TGARGATAGCAT GGAAGATT
TAGTCTCTGCCCCATTACCTGTCGARGATGCACT TATT TCTTTGTT TGAT TACAGTGATCCAACTGT TCAGCAGRAR
GTGATCGAGACATACATATCTCGATTGTATCAGCCTCTTCTTGTGAAAGATAGCATCCAAGTGARATTTAAGGAATC
TGGTGCCTTTGCTTTATGGGAATTTTCTGAAGGGCATGTTGATACTAARAATGGACAAGGGACCGTTCTTGGTCGAA
CAAGATGGGGTGCCATGGTAGCTGTCAAATCAGT TGAATCTGCACGARCAGCCAT TGTAGCTGCAT TARAGGATTCG
GCACAGCATGCCAGCTCTGAGGGCAACATGATGCACATTGCCT TAT TGAGTGCTGARAAT GARARTAATAT CAGTGA
TGATCAAGCTCAACATAGGATGGARAAACTTAACAAGATACTCAAGGATACTAGTGTCGCARATGAT CTTCGAGCTG
CTGGTTTGAAGGTTATRAAGTTGCATTGT TCARAGAGATGAAGCACGCATGCCAAT GCGCCACACATTACTCTGGTICA
GATGARAAGAGLTGTTATGAGGAAGAGCAGAT TCTTCGGCATGTGGAGCCTCCCCTCTCCATGCTTCTTGARATGGA
TAAGTTGARAGTGARAGGATACAATGAAATGAAGTATACTCCATCACGTGATCGT CAATGGCATATCTACACACTAR
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GAAATACTGAAARCCCCAAAATGTTCCATAGCGCTATTTT TCCGAACTATTGTCAGGCAACCCAATGCAGGCAACAAG:
- PPTATATCAGCCCARATTGGCGACACTGARGTAGGAGGTCCTGAGGARTCTTTGTCATTTACATCTAATAGCATTTT
AAGAGCCTTGATGACTGCTATTGARGAATTAGAGCTTCATGCAATTAGGACTEGTCATTCTCACATGTATTTGTGCA
TATTGAAAGAACAAAAGCTTCTTGATCTCATTCCGTTTTCAGGGAGCACAATCGTCGATGTTGGCCAAGACGAAGCT
ACTGCITGTTCACTT TTAAAATCAATGGCT TTGAAGATACACGAACTTGTTGGTGCACAGATGCATCATCTTTCTGT
ATGCCAGTGGEAGGTGARACTCAAGTTCTACTGCGATCGGCCTCCCAGTGGCACCTGGAGAGTTGTAACTACARATG
TTACTAGTCAGACTTGCACCATTGATATCTACCCGGARGTGCARGATACTGAATCGCAGARGTTAGTATACCATTCA
GCTTCTCCETCAGCTAGTCCT I TGCATGET G TGGCCCTGGATAATCCGTATCAACCTTTGAGTGTCATTGATC TAAA
ACGCTGCTCTGCTAGGAACARCAGAACTACATAT TGCTATGATTT TCCACTGGCATTTGAAACTGCCCTGCAGAAGT
CATGGCAGTCCAATGGCTCCAGTGTTIC TGAAGGCAGTGAAAATAGTAGGTCTT ATGTGAAAGCAACAGAGCTGGTG
PTTGCTGAARAACATGGGTCCTGGGGCACTCCTATAATTTCCATGEGAGCGTCCCECTGGGCTCAATGACATTGGCAT
BGTAGCTTGEATCTTAGAGATGTCCACTCCTGAATTTCCCAATGECAGGCAGATTATTGTCATAGCAAATGATATTA.
CTTTCAGAGCTGGATCATTTGGCCCARGGGAAGATGCGTT TTTTGAAGCTGTCACGAACCTCGCCTGCGAGAGGAAG
CTTCCTCTTATATACTTGGCAGCARACTCCEGTGCTAGGATTGGCATAGCCGATGARGTGAAATCTTGCTTCCGTGT
TGECEGTGETCCEATCAAGGCAGCCCTGARCCGGETTTTCACTACAT TTATCTGACTGACGAAGACTATGCCCGTATTA
GCTTGTCTCT TATAGCACACAAGCTGCAGC TGGATAATGGTGARATTAGGTGGAT TATTGACTCTGTTGTGGGCAAG
GAGGATGGGCTTCETGTTGAGAAT CTACATGGARGTGCTGCTATTGCCAGTGCTTATTCTAGGGCATAT GAGGAGAC
ATTTACACT TACATTTCTGACTGGGCEGAC TETTGCAATAGCGAGCATATCTCAC T CGGCTCGGTATACGETGCATAC
AGCGTCTTGACCAGCCTATTATTTTAACTGGGTTTTCTGCCCTGARCAAGCTTC T TGGGCGGGAAGT GTACAGCTCC
CACATGCAGTTGGGTGGTCCTAAGATCATGGCCACCAATGGTGTTGTCCACTTCACTGTTTCAGATGACCTTGAAGG
TGTTTCCAATATATTGACGTGGCTCAGCTATGTTCCTGCCAACAT TGGTGGACCTCTTCCTATTACAARACCTTTGG
BACCCACCAGACAGACCTGTTGCATACATCCCTGAGAACACATGTGATCCGCGCGCAGCCATTCGTGGT GTAGATGAC
AGCCAAGGGAAATGETTECET GETATGTTTGACAAAGACAGCTTTGTCGAGACAT TTGARGGAT GGGCGARAACAGT
GGTTACGGGCAGAGCAARGCTTGGAGGAAT TCCTGTTCCTGTCATAGCTGTGGAGACACAAACCATGATGCAGCTTA
TCCCTGCTGATCCAGGCCAGCTTGATTCCCATGAGCGATCTGTTCCTCGGGCT GGACARGTGTGGTTCCCAGATTCT
GCAACCAAGACAGCTCAGGCAT TGTTGGACTTCAACCGTGARGGATTGCCGCTGT TCATCCTTGCTAACTGGAGAGG
ATTCTCTGETGGACARAGAGATCTGTTTGAAGGAAT TCTTCAGGCT GGG TCAACAATTGT TGAGAACCTTAGGACAT
ACAATCAGCCTGCTTTTGTCTACATTCCTATGECTGGAGAGC TGCGTGCAGGAGCTTGECTTCTCGTTGATAGCAAL
ATAAATCCAGACCGAATTGAGTGTTATGCTCAGAGGACTGCTAARAGGCARTGTTC TTGAACCTCAAGGGTTAATTGA
AATCARATTCAGATCAGAGGAGCTCCARGACTGTATGCGTAGGCTTGACCCAGAGTTGATARAT CTGARAGCAAAAC
TCCAAGGTGCARAGC T TGGARATGGARGCC TARCAGATGTAGAATCCCTTCAGARGAGTATAGATGCCTCGTACGAAR
CAGTTCTTGCCTTTATACACCCAGATTGCAATACGG TTTCCTGART TGCATGATACTTCCCTCAGAATGGCAGCTAR
AGGTGTGATTAAGAAAGTTGTAGATTCCGAAGARTCACGTTCTTTCT TCTACAGAAGGCTACGGAGGAGGATCTCTG
BAGATGTTCT TCCAARAGARATAAGAGCAATAGCTGGTGACCACTTCACTCACCAATCAGCAGTTGAGCTGATCARG
GAATGGTACT TGGCTTCTCAAGCCACAACAGGARGCACT GAATGGGATGATGAT GATGCTTTTGTTGCCTGGAAGGA
‘GAATCCTGAARACTATAAGGGATATATCCAAGAGTTAAGGGCTCAAAAGGTGTCTCAGTCGCTCTCCGATCTTGCAG
ACTCCAGTTCAGATCTAGAAGCATTCTCACAGGGTCTTTCCACATTATTAGATAAGATGGATCCCTCTCAGAGAGCE
‘AAGTTCATTCAGGAAGTCAAGARGGTCCTGGGTTGA
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FIG.12B

>AR062903_Setaria italica (cdy ké dudicao)
MSQLGLAAAASKALPLLPNRHRTSAGTTFPSPVSSRPSNRRKSRTRSLRDGGDGVS DAKKHNQSVRQGLAGIID
LPNEATSEVDISHGSEDPRGPTDSYQMNGIVNEARNGREASVSKVVEFCAALGGKTPIHSI LVANNGMAAAKEM
RSVRTWANDTFGSEKATQLIAMATPEDMRINAEHIRIADQFVEVEGGTNNNNYANVQLIVEVAERIGVSAVWEG
WGHASENPELPDALTAKGIVELGPPAASMNALGDKVGSALIAQAAGVPTLSWSGSHVEVPLECCLDAIPEEMYR
KACVTTTEEAVASCQVVGYPAMIKASWGGGGKGIRKVHNDDEVRALFKQVQGEVPGSPIFIMRLASQSRHLEVQ
LLCDQYGNVAALHSRDCSVORRHQKIIEEGPVIVAPRETVKALEQAARRLAKAVGYVGAATVEYLYSMETGEYY
FLELNPRLQVEHPVTEWIAEVNLPAAQVAVGMGIPLWQIPEIRRFYGMDYGGGYDIWRKTAALATPFNFDEVDS
QWPKGHCVAVRITSEDPDDGFKPTGGKVKE ISFKSKPNVWAY FSVKSGGGIHE FADSQFGHVFAYGLSRSAALT
NMALALKEIQIRGETHSNVDYTVDLLNASDFRENKIHTGWLDTRIAMRVQAERPPWYISVVGGALYKTVTANAA
TVSDYVSYLTKGQIPPKHISLVSSTVNLNIEGSKYTVETVRTGEGSYRLRMNDSAI EANVQSLCDGGLIMQLDG
NSHVIYAREEAGGTRLLIDGKTCLLQONDHDPSKLLAETPCKLLRFLVADGAHVDADVPYAEVEVMKMCMPLLSP
ASGVIHVMMSEGQALQAGDLIARTL,DLDDPSAVKRAEPFHGIFPQMDLPVAASSQVHRKRYAASLNAARMVLAGYE
HNINEVVODLVCCLDDPELPFLOWDELMSVIATRLPRNLKSELEDKYMEYKLNFYHGKNKDFPSKLLRDIIEAN
LAYGSEKERATNERLIEPIMSLLKSYEGGRESHAHFVVKSLFKEYLAVEELFSDGIQSDVIETLRHQHSKDLQK
VVDIVLSHQGVRNKAKLVTALMEKLVYPNPAAYRDLLVRFSSLNHKRYYKLALKASELLEQTKLSELRASIARS
1,SDLGMHKGEMTIEDSME DLVSAPL PVEDALISLEDYSDPTVQQKVIETYI SRLYQPLIVKDSIQVKFKESGAF
ALWEFSEGHVDTKNGQGTVLGRTRWGAMVAVKSVESARTAIVAALKDSAQHASSEGNMMHIALLSAENENNISD
DQAQHRMEKLNKILKDTSVANDLRAAGLKVISCIVQRDEARMPMRHTLL.WSDEKSCYEEEQ ILRHVEPPLSMLL
EMDKLKVKGYNEMKYTPSRDRQWHIYTLRNTENPKMLHRVFFRTIVRQPNAGNKFI SAQIGDTEVGGPEESLSF
TSNSILRALMTATEELELHATRTGHSHMYLCILKEQKLL DLI PFSGSTIVDVGQDEATACS LLKSMALKIHELV
GAQMHHLSVCOWEVKLKLYCDGPASGTWRVVTTNVTSHTCTIDIYREVEDTESQRKLVYHSASPSASPLHGVALD
NPYQPLSVIDLKRCSARNNRTTYCYDFPLAFETALQKSWQSNGSSVSEGSENSRSYVKATE LVFAEKHGSWGTP
TTSMERPAGLNDIGMVAWILEMSTPEFPNGRQIIVIANDITFRAGSFGPREDAFFEAVTINLACERKLPLIYLAA
NSGARIGIADEVKSCERVGWSDEGSPERGFQYIYLTDEDYARISLSYVIAHKLQLDNGEIRWIIDSVVGKEDGLG
VENLHGSAATASAYSRAYEETFTLTFVTGRTVGIGAYLARLGIRCIQRLDQPIILTGFSALNKLLGREVYSSHM
QLGGPKIMATNGVVHLTVSDDLEGVSNILRWLSYVPANIGGPLPITKPLDPPDRPVAYIPENTCDPRAAIRGVD
DSQGKWLGGMFDKDSEVE TFEGWAKTVVTGRAKLGGIPVGVIAVETQTMMQLI PADPGQLDSHERSVPRAGQVW
FPDSATKTAQALLDFNREGLPLFILANWRGESGGQRDLFEGILQAGSTIVENLRTYNQPAFVYIPMAGELRGGA
WYVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMGRLDPELINLKAKLQGAKLGNGSLTDVES
1LQKSTDARTKQLLPLYTQIAIRFAELHDTSLRMAAKGVIKKVVDWEESRSFFYRRLRRRISEDVLAKEIRGIAG
DHETHQSAVELIKEWYLASQATTGSTEWDDDDAFVAWKENPENYKGYIQELRAQKVSQSLSDLADSSSDLEAFS
QGLSTLLDKMDPSQRAKF IQEVKKVLG
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FIG.13A

>AF294805_Setaria italica (cdly ke duéicio)

ATGTCGCAACTTGGATTAGCTGCAGCTGCCTCAAAGGCGCTGCCACTACTTCCTART CGCCATAGAACTTCAGCTGG
AACTACATTCCCATCACCT GTATCATCGCGGCCCTCAAACCGARGGAARAGCCGCACTCGTTCACTT CGTGATGGAG
GAGATGGGETATCAGATGCCAAAAAGCACAACCAGTCTGTCCGTCARGGTCTTGCTGGCATCATCGACCTCCCRAAT
GAGGCAACATCGGAAGTGGATATTTCTCATGGATCCGAGGATCCCAGGGGGCCARCCGATTCATATCARATGAATGG
GATTGTARATGARGCACATARTGGCAGACATGACTCAGTGTCCARGGTTGTTGAATTTTGTGCGGCGCTAGGTGGCA
AMACACCARTTCACAGTATACTAGTGGCCARCARTGGAATGGCAGCAGCARAGT TCATGAGGAGTGTCCGGACATGG
GOTAATGATACT TTTGGAT CGGAGAAGGCGATTCAGCTCATAGC TATGGCAACTCCAGARGACATGAGGATARATGC
AGAACACATTAGAATTGCTGATCAATTTGTAGAGGTGCCTGGTGGARCAAACAATAACAACTATGCARATGTTCARC
TCATAGTGGAGGTAGCAGARAGAATAGE TGTTTCTGCTGTTTGGCCTGETTGGGGTCATGCTTCTGAGAATCCTGAR
CTTCCAGAEGCATTGACCGCAAAAGGAATTGTTTTCCTTGGGCCACCTGCGGCATCAATGAATGCATTGGGAGATAA
GGTCGGTTCAGCTCTCATTGCTCARGCAGCTGGGETCCCGACCCTTTCGTGGAGT GGATCACATGTTGAAGTT CCAT
TAGAGTGCTGOTTAGATGCGATACCTGAGGARATGTATAGARAAGCTTGTGTTACTACCACAGAAGARGCTGTTGCG
AGTTGTCAGGTGETTGETTATCCTGCCATGATTARGGCATCCTGGGGAGGTGGTGGTARAGGAATAAGAAAGGTTCA
TAATGACGATGAGGTTAGAGCACTGTTTAAGCAAGTACARGGTGAAGTCCCTGGCTCCCCARTATTTATCATGAGGC
TTGCATCCCAGAGTCGTCATCTTIGARGTTCAGTTGCTTTGTGAT CAATATGGCAATGTGGCAGCACT TCACAGTCGT
GATTGCAGTGTGCAACGGCGACACCARRAGATTATTGAGGARGGCCCAGTTACTGTTGCTCCTCGTGAGACAGTTAA
AGCGCTTGAGCAGGCAGCAAGGAGGCTTGCTAAGGCTGTGGGTTATGTTGGTGCTGCTACTGTTGAATACCTTTACA
GCATGGAGACTGGGGAATACTATTTTCTGGAGCTTARTCCCAGAT TACAGGTCGAGCATCCAGTCACTGAGTGGATT
GETGARGTAAATCTTCCTGCAGCTCAAGTTGCAGTTGGARTGGGCATACCTC T TTGGCAGATTCCAGRAATCAGACG
TTTCTATGGARTGGACTATGGAGGAGGATATGACAT TTGGAGGAAAACAGCAGC TCTTGCCACACCAT TTAAT TTTG
ATGAAGTAGATTCTCAATGGCCAAAGGGCCATTGTGTAGCAGT TAGAATTACTAGCGAGGATCCAGATGATGGTTTC
AAACCTACTGGTGGGAAAGTGAAGGAGATAAGTTTTARAAGCARGCCTAATG T TTGGGCCTACTTCTCAGTARAGTC
TGGTGGAGGCATTCATGAATTTGCTGATT CTCACTTTGGGCATGTTTTTGCATAT GGGCTCTCTAGATCAGCAGCAA
TARCGAACATGGCTCTTGCATTARAAGAGATTCARATTCGTGGAGARATTCATTCAAATGTTGATTACACAGT TGAT
CTCTTAAATGCTTCAGACT TCAGAGAAAATARGATT CATACTGGCT GGCTTGATACCAGARTAGCTATGCGTGTTCA
AGCTGAGAGGCCCCCATGGTATATTTCAGTGGTTGGAGGAGCTCTATATAAAACAGT ARCTGCCAATGCAGCCACTG
TTTCTGATTATGTCAGTTAT CTCACCAAGGGCCAGATTCCACCARAGCATATATCCCTTGTCAGTTCAACAGTTAAT
CTGAATATCGARGGGAGCAAATACACAGT TGAAACTGTAAGGACTGGACATGGTAGCTACAGATTACGARTGRAATGA
TPCAGCAATTGARGCGAATGTACAATCT TTATGTGATGGAGGCCTCT TAATGCAGTTGGATGGAAATAGCCATGTAA
TTTACGCGGAAGARGAAGCTGGTGGTACACGACTTCTGATTGATGGARRGACATGCT TGT TACAGAATGATCATGAT
CCATCAAAGT TATTAGCTGAGACACCCTGCAARCTTCTTCGGTTCTIGGTTGCTGATGGTGCTCATGT TGATGCTGA
TGTACCATATGCGGAAGTTGAGGTTATGAAAATGTGCAIGCCTCTCTTGTCGCCTGCTTCTGGTGTCATTCATGTTA
TGRTGTCTCAGGGCCAGGCATTGCAGGCTGGTGATCTTATAGCARGGCTGGATCT TGATGACCCTTC TGCTGTGAAR
AGAGCTGAACCATTTCATGGAATATTTCCACAAATGGACCTTCCTGTTGCTGCCT CTAGCCAAGTACACARAAGATA
TGCTGCARGTTTGAATGCT GCTCGAATGGTCCTTGCAGGATACCAGCATARTATCARTGARGTTGTACARGATTTGG
TATGCTGCCTGGATGATCCCGAGCTTCCCTTCCTACAGTGGGATGAACTTATGTCAGT TCTAGCAACTAGGCTTCCA
AGAAATCTTAAGAGTGAGTTAGAGGATAAATACATGGAATACAAGTTGARCT TTTACCATGGGARAARCARGGACTT
CCCGTCCARGCTGCTGAGAGACAT CATTGAGGCARATCTTGCATATGGT TCAGAGAAGGARARAGCTACGAATGAGA
GGCTTATTGAGCCTCT TATGAGCCTACT TAAGTCATATGAGGGTGGGAGAGARAGCCATGCTCATTT TGTTGTCAAG
TCCCTTTTCARGGAGTACCTTGCTGTGGARGAACTTTTCAGTGATGEGAT TCAGT CTGATGTGATTGARACCCTGCG
TCATCAGCACAGTAAAGACTTGCAGAAGGTTGTAGACATTGTGTTGTCTCACCAGGGTGTGAGGAACAAAGCTAAGC
TTGTAACAGQACTTATGGAAAAGCTGGTTTATCCAAATCCTGCTGCTTACAGGGATCTGTTGGTTCGCTTTTCTTCA
CTCAATCATAAAAGATAETATAAGTTGGCCCTTAAAGCAAGCGAACTTCTTGAACAAACTAAACTAAGTGAACTCCG
TGCAAGCATCGCARGAAGCCTTTCTGATCTGGGGATGCATARGGGAGARATGACT AT TGARGATAGCATGGARGATT
TAGTCTCTGCCCCATTACCTGTCCARGATGCACTTATTTCT T TGTTTGATTACAGTGATCCAACTGT TCAGCAGAAA
GTGATCGAGACATACATATCTCGATTGTAT CAGCCTCTTCTTGTGARAGATAGCATCCARGTGAAATTTARGGAATC
TGGTGCCTTTGCTTTATGGGAATTTTCTGAAGGGCATGTTGATACT ARRAATGGACAAGGGACCGTTCTTGGTCGAR
CAAGATGGGGTGCCATGGTAGCTGTCARATCAGTTGAATCTGCACGARCAGCCATTGTAGCTGCATTARAGGATICG
GCACAGCATGCCAGCTCTGAGGGCAACAT GATGCACATTGCCTTATTGAGT GCTGAARATGARAATAARTATCAGTGA
TGATCAAGCTCARCATAGGATGGARARACTTARCAAGATACTCARGGATACTAGT GTCGCARATGAT CTTCGAGCTG
CTGGTTTGAAGGTTATAAGTTGCATTGTTCAAAGAGATGAAGCACGCATGCCAATGCGCCACACATTACTCTGGTCA
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GATGAARAGAGCTTGTTATGAGGAACAGCAGATTCTTCGCCATGTGGAGCCTCCCCTCTCCATGCTTCT TGARATGGA
TARGTTGAAAGTGARAGGATACAATGARATGAAGTATACTCCATCACGTGATCGT CAATGGCATATCTACACACTAA
GAAATACTGAAAACCCCAAAATGTTGCATAGGGTAT TTTTCCGAACTATTGTCAGGCARCCCAATGCAGGCAACAAG
TTTATATCAGCCCARAT TGGCGACACTGAAGTAGGAGGTCCTGAGGAATCTTTGTCATTTACATCTAATAGCATTTT
AAGAGCCTTGATGACTGCTAT TGAAGAATTAGAGCTTCATGCAATTAGGACT GGTCATTCTCACATGTATTTGTGCA
TATTGARAGAACARAAGCT TCTTGATCTCATTCCGTTTTCAGGGAGCACARTCGT CGATGT TGGCCAAGACGAAGCT
ACTGCTTGITCACTTTTARAATCAATGGCTTTGARGATACACGARCT TGTTGGTGCACAGATGCATCATCTTTCTGT
ATGCCAGTGGGAGGTGARACTCAAGTTGTACTGCGATGGGCCTGCCAGTEGGCACCTGGAGAGTTGTAACTACARATG
TTACTAGTCACACTTGCACCGTTGATATCTACCGGGAAGTGGAAGATACTGAAT CGCAGRAAGTTAGTATACCATTCA
GCTTCTCCGTCAGCTAGTCCTTTGCATGGT GTGGCCCTGGATARTCCGTATCARCCT TTGAGTGTCATTGATCTARA.
ACGCTGCTCTGCTAGGARCARCAGARCTACATATTGCTATGAT TTTCCACTGGCATT TGARACT GCCCTGCAGARGT
CATGGCAGTCCAATGGCTCCAGTGTTTCTGAAGGCAGTGARAATAGTAGGTCT TATGTGARAGCAACAGAGCTGGTG
TTTGCTGAAAAACATGGET CCT GGEGCACTCCTATAATTTCCAT GGAGCGTCCCGCT GGGCTCAATGACATTGCAT
GGTAGCTTGGATCTTAGAGATGTCCACTCCTGAAT TTCCCAAT GGCAGGCAGATTAT TGT CATAGCARATGATATTA
CTTTCAGAGCTGGATCATTTGGCCCAAGGGAAGATGCGTTT TTTGAAGCTGTCACGAACCTGGCCTGCGAGAGGARAG
CTTCCTCTTATATACTTGGCAGCARACTCCGGCTGCTAGGAT TGGCATAGCCGATGARGTGARATCTTGCTTCCGTGT
TGGGTGGTCCCATGARAGGCAGCCCTGAACGGGETTTTCAGTACATTTATCTGACTGACGARGACTATGCCCGTATTA
GCTTGTCTGTTATAGCACACAAGCTGCAGCTGGATAATGGTGAAATTAGGTGGAT TATTGACTCTGTTGTGGGCARG
GAGGATGGGCT TGGTGTTGAGAATATACATGGAAGTGCTGCTATTGCCAGTGCT TATTCTAGGGCATATGAGGAGAC
ATTTACACTTACATT TGTGACTGGGCGGACTGTTGGAATAGGAGCATATCT TGCTCEGCTCGGTATACGGTGCATAC
AGCGTCTTGACCAGCCTAT TATTTTAACTGGGT T T TCTGCCCTGAACAAGCTTCT TGGGCEGGAAGTGTACAGCTCC
CRCATGCAGTTGGEGTGGTCCTARGATCATGEGCGACCARTGGTGT TGTCCACTTGACTGTTTCAGATGACCTTGARGG
TGTTTCCAATATATTGAGGTGGCTCAGCTATGT TCCTGCCAACATTGGTGGACCTCTTCCTATTACAAAACCTTTGG
ACCCACCAGACAGACCTGT TGCATACATCCCTGAGAACACATGTGATCCGCGCGCAGCCATTCGTGGTGTAGATGAL
AGCCAAGGGARATGGTTGGGTGGTATGTTTGACARAGACAGCT TTGTCGAGACAT TTGAAGGATGGGCGAAAACAGT
GGTTACGGGCAGAGCARAAGCT TGGAGGAATTCCTGTTGGTGT CATAGCTGTGGAGACACARACCAT GAT GCAGCTTA
TCCCTGCTGATCCAGGCCAGCTTGAT TCCCATGAGCGATCTGT TCCTCGGGCTGGACARGT GTGGT TCCCAGATTCT.
GCAACCAAGACRGCTCAGGCATTGTTGGACTTCAACCGTGAAGGATTGCCGCTGTTCATCCTTGCTAACTGGAGAGG
ATTCTCTGGTGGACAAAGAGATCTGTTTGAAGGAATTCTTCAGGCTGGGTCAACAATTGTTGAGAACCTTAGGACAT
ACAATCAGCCTGCTTTTGTCTACATTCCTATGGCTGCAGAGCTCCCTGCAGCACGCTTGEGTTGTGGTTGATAGCARA
ATARATCCAGACCGAATTCGAGTCT TATGCTGAGAGGACTGCTARAGGCAATGTTCTGGARCCTCAAGGETTAATTGA
AATCARATTCAGATCAGAGGAGCTCCAAGACTGTATGGCTAGGCTTGACCCAGAGTTGATARAT CTGAAAGCARRAC
TCCAAGGTGCARAGCTTGGARATGGAAGCCTAACAGATGTAGAAT CCCTTCAGAAGAGTATAGATGCTCGTACGRAA
CAGTTGTTGCCTTTATACACCCAGATTGCAATACGGTTTGCTGAATTGCATGATACTTCCCTCAGAATGGCAGCTAA.
AGGTGTGATTARGARAGTTGTAGATTGGGAAGAATTACGTTCTTTCT TCTACAGAAGGCTACGGAGGAGGATCTCTG
AAGATGTTCTTGCAAAAGAAATAAGAGGAATAGCTGGTGACCACTTCACTCACCAATCAGCAGTTGAGCTGATCAAG
GAATGGTACTTGGCTTCTCAAGCCACAACAGGAAGCACTGAATGGGATGATGATGATGCTTTTGTTGCCTGGAAGGA
GAATCCTGARAACTATARGGGATATATCCAAGAGT TARGGGCT CABAAGGTGTCTCAGTCGETCTCCGATCTTGCAG
ACTCCAGTTCAGATCTAGAAGCATTCTCACAGGGT CTTTCCACAT TATTAGATAAGATGGATCCCTCTCAGAGAGCC
AAGTTCATTCAGGARGTCAAGARGGTCCTGGGTTGA
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FIG.13B

>AAL02056_Setaria italica (cdy ké dudicio)

MSQLGLARAA SKALPLLPNRHRT SAGTTFPSPVSSRPSNRRKSRTR SLRDGGDGVS DAKKHNOSVROGLAGIID
T PNEATSEVDISHGSEDPRGPTDSYQMNGIVNEAHNGRHASVSKVVEFCAALGGKTPIHSI LVANNGMAAAKFM
RSVRTWANDTFGSEKAIQLIAMATPEDMRINAEHIRIADQFVEVPGGTNNNNYANVQLIVEVAERIGVSAVWPG
WGHASENPELPDALTAKGI VFLGPPAASMNALGDKVGSALIAQAAGVPTLSWS GSHVEVPLECCLDAIPEEMYR
KACVTTTEEAVASCOVVGYPAMIKASWGGEGKGIRKVENDDEVRAL FKQVQGE VPGSPIFIMRLASQSRHLEVQ
LLCDQYGNVAALHSRDCS VORRHOKI TEEGPVTVAPRETVKALEQAARRLAKAVGYVGAATVEYLYSMETGEY Y
FLELNPRLQVEHPVTEWIAEVNLPAAQVAVGMGIPLWQI PEIRRFYGMDYGGGYDIWRKTAALATPFNFDEVDS
QWPKGHCVAVRITSEDPDDGFKETGGKVKEI SFKSKPNVHAYFSVKSGGGIHE FADSQFGEVFAYGLSRSARTT
NMATLALKETQIRGEIHSNVDYTVDLINASDFRENKIHTGWLDTRIAMRVQAERPPWYT SVV GGALYKTVTANAA
TVSDYVSYLTKGQIPPKHISLVSSTVNLNIEGSKYTVETVRTGHGS YRLRMNDSATEANVQSLCDGGLIMQLDG
NSHVIYAEEEAGGTRLLIDGKTCTLONDEDPSKLTAET PCKLLRFLVADGAHVDADVPYAEVEVMKMCMPLLS P
ASGUIHVMMSEGOALQAGDL IARL.DLDDPSAVKRAE PFHG I FPOMDLPVAAS SQVHKRYAA SLNAARMVLAGYE
HNINEVVQDLYCCLDDPE LPFLQWDELMSVLATRLPRNLKSELEDKYME YKL NFYHGKNKDFPSKLLRDIIEAN
LAYGSEKEKATNERLI EPLMSLLKS YE GGRESHARFVVKS LFKEYLAVEELFSDGIQSDVI ETLRHQHSKDLQK
VVDIVLSHOGVRNKAKLVTALMEKLVYENPARYRDLLVRFSSINHKRY YKLALKASELLEQTKLSELRASIARS
L. SDLGMHKGEMTI EDSMEDLVSAPLPVEDALISLEDYSDPTVOOKVIETYISRLYQPLLVKDS IQVKFKESGAF
ALWEFSEGHVDTKNGQGTVLGRTRWGAMVAVKS VESARTATVAALKDSAQHA S SEGNMMHIALLSAENENNISD
DOAQHRMEKLNKILKDTSVANDLRAAGLKVISCIVQORDEARMPMRETLLWSDEKSCYEEEQILRHVEPPLSMLL
EMDKLKVKGYNEMRYTPSRDROWHI YTLRNTENPKMLERV FFRTIVRQPNAGNKF I SAQTGDTEVGGPEESLSE
TSNSTILRAIMTATEELELHATRTGHSHMYLCILKEQKLLDLIPFSGSTIVDVGQDEATACSILKSMALKIHELY
GAOMHHLSVCOWEVKLKL YCDGPASGTWRVVTTNVTSHTCTVDIYREVEDTE SQKLVYHSASPSASPLEGVALD
NPYQPLSVIDLKRCSARNNRTTYCYDFPLAFETALOKSWOSNGSSVSEGSENSRSYVKATE LVFAEKHGSWGTP
I TSMERPAGLNDIGMVAWILEMSTPEFPNGRQI IVIANDITFRAGS FGPREDAFFEAVINLACERKLPLIYIAA
NSGARIGIADEVKSCFRVGWSDEGSPERGFQYIVLTDEDYARISLSVIAHKLOLDNGEIRWIIDSVVGKEDGLG
VENIHGSAAIASAYSRAYEETFTLTFVTGRTVGIGAYLARLGIRCIQRLDQPIILTGFSALNKLLGREVYSSHM
OLGGPRIMATNGVVHLTV SDDLEGVSNILRWLS YVPANIGGPLPI TKPLDPPDRPVAYIPENTCDPRAATRGVD
DSQGKWLGGMFDKDSFVETFEGWAKTVVTGRAKLGGI PVGVIAVETQTMMQL I PADPGQLDSHERSVPRAGQVW
FPDSATKTAQATLDFNREGLPLEILANWRGFSGGQORDLFEGILOAGS TIVENLRTYNQPAFVYIPMAGELRGGA
WVVVDSKINPDRIECYAERTAKGNVLEPQGLIE IKFRSEELODCMGRLDPEL INLKAKLQGAKLGNGSLTDVES
LOKSIDARTKQLLPLYTQIATRFAELHDTSLRMAAKGVIKKVVDWEELRSFFYRRLRRRI SEDVLAKEIRGIAG
DHFTHQSAVELIKEWYLA SQATTGS TERDDDDAFVAWKEN PENYKGYIQELRAQKVSQSLS DLADSSSDLEAF'S
QGLSTLLDKMDPSQRAKF I QEVKKVLG
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FIG.14A

>AJ310767_Alopecurus myosuroides (black-grass)
ATGGEGATCCACACATCTGCCCATTGTCGGGT T TAATGCATCCACAACACCATCGCTATCCACTCTTCGCCAGATARA
CTCAGCTECTECTGCATTCCARTC T TEETCCCCT TCAAGGTCATCCARGARGAAAAGCCGACGTGTTARGTCAATAR
‘GGCGATGATGGCGATGGAAGCGTGCCAGACCCTGCAGGCCATGGCCAGTCTATTCGCCARGGTCTCGCTGGCATCATC
GACCTCCCARRAGGAGGGCGCATCAGC TCCAGATGTGGACATT TCACATGGGTCTGARGACCACAAGGCCTCCTACCA
AATGAATEGGATACTGAATGAATCACATAACGGGAGECACCCCTCTCTGTCTARAGT TTATGAATTTTGCACGGRAT
TGGGTGGAAAARCACCAATTCACAGTGTATTAGTCGCCAACAATGEAATGGCAGCAGCTAAGT TCATGCGGAGTGTC
CGGACATGGECTAATGATACATTTGGGTCAGAGARGGCGATTCAGTTGATAGCTATGGCAACTCCGGARGACATGAG
AATAAATGCAGAGCACATTAGAATTGCTGATCAGTTTGT TCAAGTACCTGGTGGAACARACAATAACAACTATGCAA
ATGETCCAACT CATAGTCCACGATAGCAGAGAGAACTEGTGTCTCCECCETTTGGCCTGGTTGEGGCCATGCATCTGAG
AATCCTCAACTTICCAGATCCACTAACTGCAAAAGGAAT TGTT TTTCTTGGGCCACCAGCATCATCAAT GAACGCACT
AGGCGACAAGGTITGETTCAGCTCTCATTGCTCARGCAGCAGGGGTTCCCACTCTTGCTTGGAGTGGAT CACATGTGG
© AAATTCCATTAGAACTITGT TTGGACTCGATACCTGAGGAGATGTATAGGAAAGCCTGTGTTACAACCGCTGATGAA
GCABTTGCAAGTTGTCAGATGATTGGTTACCCTGCCATGATCAAGGCATCCTGGGGT GGTGGTGGTARAGGGATTAG
AAAGGTTAAT AATGATGACGAGGTGAAAGCACTGT TTARGCAAGTACAGGGTGAAGTTCCTGGCTCCCCGATATTTA
TCATGAGACTTGCATCTICAGAGTCGTCATCTTGAAGTCCAGCTGCTTTGTGATGAATATGGCAATGTAGCAGCACTT
CACAGTCGTGATTGCAGTGTGCAACGACGACACCAARAGAT TATCGAGGARGGACCAGT TACTGTTGCTCCTCGIGA
‘AACAGTGAAAGAGCTAGAGCAAGCAGCARGGAGGCTTGCTARGGCCETGGRTTACGTCGGTGCTGCTACTGTTGRAT
ATCTCTACACCATGGAGACTGCTEAATACTATTT TCTAGACGCT TAATCCACGETTGCAGGT TGAGCACCEAGTCACC
GAGTCGATAGCTCARCTAAAT TTGCCTGCAGCCCAAGT TGCAGTTGGGATGGGTATACCCCTTTGGCAGATTCCAGA
GATCAGACGTTTCTACCGAATGCGACAATCGAGGAGGCTATCATAT TTGGAGGAAAACAGCAGCTCTCGCTACTCCAT
TCAACTTTGATGAAGTAGATTCTCAATECCCCARGCCTC AT TCTGTCCCAGT TAGGATAACCAGTGAGARTCCAGAT
GATGGATTCAAGCCTACTCGTGCARAACTAAAGGAGATAAGT TTTAAAAGT AAGCCARATGTCTGEGGGATATTTCTC
AGTTAAGTCTGGTGGAGGCATTCATGAAT TTGCGEATTCTCAGT T TGEACACGTT TT TGCCTATGGAGAGACTAGAT
CAGCAGCAATAACCAGCATGTCTCTTGCACTARAAGAGATTCAAATTCGTGGAGAAAT TCATACAAACGTTGATTAC
ACGGTTGATCTCTTGAATGCCCCAGACT TCAGAGAARACACGATCCATACCGGTTGGCTGGATACCAGAATAGCTAT
GCGTGTTCARGCTGAGAGECCTCCCTGGTATAT T TCAGTGGT TGGAGGAGCTCTATATARRACAATAACCACCARTG
CEGAGACCGTTTCTGAATATCTTAGCTATCTCATCAAGGGTCAGATTCCACCAAAGCACATATCCCT TGTCCATTICA
ACTATT TCT T TGAATATAGAGGAAAGCARATATACAAT TGAGATTGTGAGGAGT GGACAGGGTAGCTACAGAT TGAG
ACTGAATGGATCACT TATT GAAGCCAATGTACAARCATTATGT GATGGAGGCCT T TTAATGCAGCT GGATGGARATA
GCCATGTTATTTATGCTGAAGARGAAGCGGGTGETACACGGCT TCT TAT TGATGGARARACATGCTTGCTACAGAAT
GACCATGATCCGTCAAGGT TATTAGCTGAGACACCCTGCARACT TCTTCGTTTCT TGATTGCCGATGGTGCTCATGT
TGATGCTGATGTACCATACGCGGARGTTGAGGT TATGAAGATGTGCATGCCCCTCTTGTCGCCTGCTGCTGETGTCA
TTARTGT T TTCTITGTCTGAGGHCCAGGCGAT GCAGGCTGGTGATCT TATAGCGAGACT TGATCT CGAT GACCCTICT
GCTGTGAAGAGAGCCGAGCCATTTGAAGGATCTT TTCCAGAAATGAGCCTTCCTATTGCTGCTTCTGGCCARGTTCA
CARAAGATGTGCTGCAAGT TTGARCGCTGCTCGAATGGTCCTTGCAGGATATGACCATGCGGCCAACARRGTTGTIGC
ARGATTTGGTATCETGCCTTGATACACCTGCTCTTCCTTTCCTACAATGGGARGAGCTTATGTC TGTTTTAGCAACT
AGACTTCCAAGACGTCTTAAGAGCGAGTTGGAGEGCAARTACAATGAATACAAGT TARATCT TCACCATGTGAAGAT
CAAGGATTTCCCTACCGAGATGCTTAGAGAGACARTCGAGGARAATCTTGCATGTGT TTCCGAGAAGGAAATGGTGA
CARTTGAGAGGCTTGTITCGACCCTCTGATGAGCCTGCTGAAGTCATACGAGGGTGGGAGAGAARGCCATGCCCACTTT
ATTGTCAAGTCCCTTTTTGAGGAGTATCTCTCGETTCACGGARCTATTCAGTGATGGCATTCAGTCTGACGTGATTIGA
ACGCCTGCECCTACAATATAGTAARGACCTCCAGAAGGTTGTAGACATTGT TTTGTCTCACCAGGGTGTGAGARACA
ARAACAAAGCTGATACTCGCGCTCATGGAGARACTGGTCTATCCARACCCTGCTGCCTACAGAGATCAGTTGATTCGC
TTTTCT TCCCTCARCCATARRAGATAT TATAAGTTGGCT CTTAAAGCTAGTGAACTTCTTGAACARACCAAGC TCAG
CGRACTCCGCACARGCAT TGCAAGGAACCT T TCAGCGCTGGATATGTTCACCGAGGAAAAGGCAGATTTCTCCTIGC
AAGACAGARRATTGGCCAT TAATGAGAGCATGGGAGAT TTAGTCACTGCCCCACTGCCAGT TGAAGATGCACTTGT T
TCTTTGTTTGATTGTACTGATCAAACTCT TCAGCAGAGAGTGATTCAGACATACATATCTCGAT TATACCAGCCTCA
ACTTGTGARGGATAGCATCCAGCTGARATATCAGGATTCTGGTGT TAT TGCTT TATGGGART TCACTGARAGGAAATC
ATGAGAAGAGATTGGGTGCTATGGTTATCCTGAAGTCACTAGARATCTGTGTCAACAGCCATTGGAGCTGCTCTARRG
GATGCATCARCATTATGCAAGCTCTGCGGECARCACGGTGCATATTGCT T TG T TGGATGCTGATACCCAACTGAATAC
AACTGAAGATAGTGGTGAT AATGACCAAGCTCAAGACAAGATGGATAARCTTTCTTT TGTACTGARRCARGATGTTG
TCATGGCTGATCTACGTGC TGCTGATGTCAAGGT TET TAGT TGCAT TCT TCAAAGAGATCGGAGCAATCATGCCTATE
CECCETACCTTCCTCTTCT CAGAGCAAARACTTTGTTACGAGGARGAGCCGATTCTTCGGCATG TGGAGCCT CCACT
T T GCACT TCTTGAGT TGCATAAATTGAAAGTGAARGGATACAATGAGATGAAGTATACACCGTCACGTGATCGTC
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BAGTGGCATATATACACACT TAGAAATACTGAARATCCARAAATGCTGCACAGGETATTTTTCCGAACACTTGTCAGA
CARCCCAGTGCAGGCAACAGGTTTACATCAGACCATATCACTGATGTTGAAGTAGGACACGCAGAGGRACCTCTTTC
ATTTACTTCAAGCACCATATTARAATCCT TGARGATTGC TARAGARGARTTGGAGCTTCACGCGATCAGEACTGECC
ATTCTCATATGTACTTGTGCATATTGARAGAGCABARGCTTCTTGACCTTGTTCCTGTTTCAGGGAACACTCTTGTG
GATGTTGETCAAGATGAAGCTACTGCATGCTCTCTTTTGAAAGARATGGCTTTAAAGATACATGARCTTGTTGGTGC
AAGAATGCATCATCTTTCTCTATGCCAGTGGGARGTGARACT TARGT TGGTGAGCGATGGGCCTGCCAGTGGTAGCT
GGAGAGTTGTAACAACCAATGTTACTGETCACACCTGCACTGTGGATATCTACCGGGAGGTCGARGATACAGAATCA
CAGARAACTAGTATACCACTCCACCGCATTGTCATCTGETCCTTTGCATGGTIGTTGCACTGAATACTTCGTATCAGCC
TTTGAGTGTTATTGATTTAARACGTTGCTCTGCCAGGARCAACARAACTACATACTGCTATGAT TTTCCATTGACAT
TTGAAGCTGCAGTGCAGAAGTCGTGGTCTAACATTTCCAGTGAAAACARCCAATGTTATGTTAAAGCGACAGAGCTT
CTGTTTGCTGAARAGAATGGCTCCTGGGGCACTCCTATAATTCCTATGCAGCGTGCTGCTCGGGCTGAATGACATTGG
TATGGTAGCCTCEATCTTGGACATGTCCACTCCTGARTTTCCCAGCGGCAGACAGATCATTGTTATCGCARAT GATA
TTACATTTAGAGCTGGATCATTTGGCCCAAGGGAAGATGCATTTT TCGAAGCTGTARCCARCCTGGCTTGTGAGAAG
AAGCTTCCACTTATCTACTTGGCTGCARACTCTGGTGCTCGGATTGGCATTGCT GATGAAGTAAAATCTTGCTTCCG
TGTTGGATGCACTGATGATAGCAGCCCTGARACGTGGATTTAGGTACATTTATATGACTGACGAAGACCATGATCGTA
TTGGCTCTTCAGTTATAGCACACAAGAT GCAGCTAGATAGTGGCCGAGATCAGGTGGEGTTATTGATTCTGTTGT GGGA
RARGAGGATGGACTAGGTGTGGAGARCATACATGGARGTGCTGCTATTGCCAGTGCCTATTCTAGGGCGTACGAGGA
GACATTTACACTIACATTCGTTACTGGACGAACTGTTGGARTCGGAGCCTATCTTGCTCGACTTGGCATACGGTGCA
TACAGCGTATTGACCAGCCCATTATTTTGACCGGGTTTTCTGCCCTGARCRAAGCT TCTTGGGCGGGAGGTGTACAGC
TCCCACATGCAGTTGGGTGGTCCCARARTCATGGCGACGAATGGTGTTGTCCATCTGACTGTTCCAGATGACCTTGA
BGGTGTTTCTARTATATTGAGGTREGCTCAGCTATGTTCCTGCARACATTGGTGGACCTCTTCCTATTACARRATCTT
TGGEACCCARTAGACAGACCCGTTGCATACATCCCTGAGARTACATGTGATCCTCGTGCAGCCATCAGTGGCATTGAT
GACAGCCAAGGGARAT GGTTGGETGGCATGTTTGACAAAGACAGTTTTGTGGAGACATTTGARGGATGGGCGAAGAC
AGTAGTTACTGGCAGAGCAARACTTGGAGGGAT TCCTGTTGGTGTTATAGCTGTGGAGACACAGACCATGATGCAGC
TCGTCCCCGCTGATCCAGGCCAGCCTGATTCCCACGAGCGGTCTGTTCCTCGTGCTGGGCARGTTTGGTTTCCAGAT
TCTGCTACCAAGACAGCGCAGGCGATGTTGGACTTCARCCGTGARGGATTACCTCTGTTCATACTTGCTAACTGGAG
AGGCTTCTCTGGAGGGCARAGAGATCTTT TTGAAGGAATTCTGCAGGCTGGGTCAACAATTGTTGAGARCCTTAGGA
CATACAATCAGCCTGCCTTTGTATATATCCCCARGGCTGCAGAGCTACGTGGAGGAGCCTGGGTCGTGATTGATAGC
AAGATAAACCCAGATCGCATCGAGTGCTAT GCTGAGAGGACTGCARAGGGTAATGTTCTCGARCCTCARGGGTTGAT
TGAGATCARGTTCAGGTCAGAGGARCTCAAAGAATGCATGGETAGGCTTGATCCAGAATTGATAGAT CTGAAAGCAA
‘GACTCCAGGGAGCAAATGGARGCCTATCT GATGGAGAATCCCTTCAGAAGAGCATAGAAGCTCGGARGAARCAGTTG
CTGCCTCTGTACACCCAAATCGCGGTACGTTTTGCGGAATTGCACGACACTTCCCTTAGARTGGCTGCTAAAGGTGT
GATCAGGARAGTTGTAGACTGGCARGACTCTCGGTCTTTCTTCTACARGAGATTACGGAGGAGGCTATCCGAGGACG
TTCTGGCARAGGAGATTAGAGGTGTAAT TGGTGAGARGT TTCCTCACRARTCAGCGATCGAGCTGATCARGRAATGG
TACTTGGCTTCTGAGGCAGCTGCAGCAGGAAGCACCGACTGGGATGACGACGAT GCTTTTGTCGCCTGGAGGGAGRA
CCCTGARAACTATAAGGAGTATATCAAAGAGCTTAGGGCTCARRGGGTATCTCGGTTGCTCTCAGATGTTGCAGGCT
CCAGTTCGGATTTACARGCCTTGCCECAGGGTCTTTCCATGCTACTAGATAAGAT GGATCCCTCTAAGAGAGCACAG
TTTATCGAGGAGGTCATGAAGGTCCTGRAATGA
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FIG.14B

>CAC84161 Alopecurus myosuroldes (black-grass)
MGSTHLPIVGFNASTTPSLSTLROINSARAAFQSSSPSRSSKKKSRRVKSIRDDGDGSVPDPAGHGOSIRQGLA
GIIDLPKEGASAPDVDISHGSEDHKASYOMNGI LNESHNGRHASLSKVYEFCTELGGKTPIHSVLVANNGMAAA
KFMRSVRTWANDTFGSEKATOLIAMATPEDMRINAEHTIRIADQFVEVPGGTNNNNYANVQL IVEIAERTGVSAY
WPGWGHASENPELPDALTAKGIVFLGPPASSMNALGDKVGSALIAQAAGVPTLAWSGSHVEIPLELCLDSIPEE
MYRKACVTTADEAVASCOMIGYPAMIKASWGGGGKGIRKVNNDDEVKALFKQVOGEVPGSPIFIMRLASQSRHL
EVOLLCDEYGNVAALHSRDCSVORRHOKI IEEGPVTVAPRETVKELEQAARRTAKAVGYVGARTVEYLYSMETG
EYYFLELNPRLOVEHPVTESIAEVNLPAAQVAVEMGIPLWQOIPEIRRFYGMDNGGGYDIWRKTAALATPFNEDE
VDSOWPKGHCVAVRITSENPDDGFKPTGGKVKE LSFRSKPNVWGYFSVKSGGGIHEFADSQFGHVFAYGETRSA
ATTSMSLALKEIQIRGETHTNVDYTVDLINAPDFRENT IHTGWLDTRIAMRVQAERPPWYISVVGGAL YKTITT
NAETVSEYVSYLIKGQIPPKHISLVHSTISLNIEESKYTIEIVRSGOGSYRLRLNGSLIEANVOTLCDGGLIMQ
1DGNSHVIYAEEEAGGTRLLIDGKTCLLONDHDPSRLLAETPCKLLRFLIADGARVDADVP YAEVEVMKMCMPL
LSPAAGVINVLLSEGQAMOAGDLIARLDLDDPSAVKRAEPFEGSFPEMSLPTAASGQVHKRCAASINAARMVLA
GYDHAANKVVQDLVWCLDTPALPFLOWEELMSVLATRLPRRLKSELEGKYNEYKLNVDHVKIKDFPTEMLRETI
EENLACVSEKEMVTIERLVDPIMSLLKSYEGGRESHAHFIVKSLFEEYLSVEELFSDGIQSDVIERLRLOYSKD
LOKVVDIVLSHOGVRNKTKLILALMEKLVYPNPAAYRDOLIRFSSLNHKRYYKLALKASEL LEQTKLSELRTSI
ARNIL SALDMFTEEKADFSLODRKLAINESMGDL VTAPLPVEDALVSLFDCTDQTLQORVIQTY I SRLYQPQOLVK
DSTIQLKYODSGVIALWEFTEGNHEKRLGAMVILKSLESVSTAIGAALKDASHYASSAGNTVHIALLDADTQLNT
TEDSGDNDQAQDKMDKLS FVLKQDVVMADLRAADVKVV SCIVORDGAIMPMRRTFLL SEEKLCYEEEPT LRHVE
PPLSALLELDKLKVKGYNEMKYTPSRDROWHI YTLRNTENPKMLHRVEFRTLVRQP SAGNRFTSDHITDVEVGH
AEEPLSFTSSSILKSLKIAKEELELHAIRTGHSHMYLCILKEQKLLDLVPVSGNTVVDVGQDEATACSL LKEMA
LKIHELVGARMHALSVCOWEVKLKL VSDGPASGSWRVVTTNVTGHTCTVDIYREVEDTESQKLVYHSTALSSGP
LEGVALNTSYOPLSVIDLKRCSARNNKT TYCYDFPLTFEAAVOKSWSNISSENNQCYVKATELVFAEKNGSWGT
PIIPMORAAGLNDIGMVAWILDMSTPEFPSGRQIIVIANDITFRAGSFGPREDAFFEAVINLACEKKLPLIYLA
ANSGARIGIADEVKSCFRVGWTDDSSPERGFRY T YMTDEDHDRIGS SVIAHKMQLDSGEIRWVIDSVVGKEDGL
GVENTHGSAATASAYSRAYEETFTLTFVTGRTVGIGAYLARLGIRCIQRIDOPIILTGFSALNKLLGREVYSSH
MOLGGPKIMATNGVVHLTVPDDLEGVSNILRWLSYVPANIGGPLRPITKSLDPIDRPVAYIPENTCDPRAAISGI
DDSQGKWLGGMFDKDSFVETFEGWAKTVVTGRAKLGGI PVGVIAVETQTMMQLVPADPGOPDSHERSVPRAGQV
WFPDSATKTAQAMLDFNREGLPLFI LANWRGFSGGQRDLFEGI LQAGSTIVENLRTYNQPAFVYIPKAAELRGG
AWVVIDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELKECMGRLDPELIDLKARTQGANGSLSDGESLQ
KSIEARKKQLLPLYTQIAVRFAELHDTSLRMAAKGVIRKVVDWEDSRSFEYKRLRRRLSEDVLAKEIRGVIGEK
FPHKSAIELIKKWYLASEAAAAGSTDWDDDDAFVAWRENPENYKEYIKELRAQRVSRLLSDVAGSSSDLQALPQ
GLSMLLDKMDPSKRAQFIEEVMKVLK .
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FIG.15A

SEU660897 Aegilops tauschii (cddécémau)

ATGGGATCCACACATTTGCCCATTGTCGGCCTTAAT GCCTCGACRACACCATCGCTATCCACTATTCGCCCGGTAAA
TTCAGCCGGTGCT GCATTCCAACCATCTGCCCCTTCTAGARCCTCCARGAAGARAAGTCGTCGTGTTCAGTCATTAA
GGGATGGAGGCGATGGAGGCGTGTCAGACCCTAACCAGTCTATTCGCCAAGGTCTTGCCGGCAT CATTGACCTCCCA
AAGGAGGGCACATCAGCTCCGGAAGTGGATATT TCACAT GGGTCCGARGAACCCAGGGGCTCCTACCARRTGAATGG
GATACTGAATGAAGCACATAATEGGEAGGCATGCTTCGCTGT CTARGGTTGTCGAATTTTGTAT GGCATTGGGCGGCA
AAACACCAATTCATAGTGT ATTAGTTGCGARCAATGGAATGGCAGCAGCTAAGTTCATGCGGAGTGTCCGAACATGE
GCTAATGARACATTTGGGT CAGAGAAGGCARTT CAGTTGATAGCTATGGCTACT CCAGAAGACATGAGGATARATGC
AGAGCACATTAGAATTGCT GATCAATTTGTTGARGTACCCGGTGGAACAAACAATARCAACTAT GCARATGT CCAAC
TCATAGTGGAGAT AGCAGTGAGAACCGGTGT TTCTGCTGTT TGGCCTGGTT GGGGCCATGCATCTGAGAATCCTGAR
CI'TCCAGATGCACTAAATGCARACGGARTTGTTTTTCTTGGGCCACCATCAT CAT CAATGAACGCACTAGGTGACAA
GGTTGGTTCAGCTCT CATTGCTCAAGCAGCAGGGGTTCCGACT CT TCCT TGGAGT GGATCACAGGTGGARATTCCAT
TAGAAGTTTGTTTGGACTCGATACCTGCGGATATGTATAGGARAGCTTGTGTTAGTACTACGGAGGRAGCACTTGCG
AGTTGTCAGATGATTGGGTATCCAGCCATGAT TAAAGCAT CATGGGGTGGTGETGGTAAAGGGATCCGARAGGTTAA
TAACGACGATGATGT CAGAGCACTGTT TAAGCAAGTGCAAGGTGAAGTTCCTGGCTCCCCAATATTTATCATGAGAC
TTGCATCTCAGAGTCGACATCTTGAAGTTCAGT TGCTTTGTGATCAATATGGCAATGTAGCTGCGCTTCACAGTCGT
GACTGCAGTGTGCARCGECGACACCARRAGAT TATTGAGGAAGGACCAGTTACT GTTGCTCCTCGCGAGACAGTGAR
AGAGCTAGAGCAAGOAGCRAAGGAGGCT TGCTAAGGCTGT GGG TATGTTGGTGCT GCTACTGTTGAATATCT CTACA
GCATGGAGARCTGGTGAATACTATTTTCTGGRACTTARTCCACGGT TGCAGGTTGAGCATCCAGT CACCGAGTGGATA
GCTGAAGTARACTTGCCTGCAGCTCAAGTTGCAGTTGGARTGGGTATACCCCTTTGGCAGGTTCCAGAGATCAGACG
TTTCTATGGAATGGACAATGGAGGAGGCTATGACATTTGGAGGAAAACAGCAGCTCTTGCTACCCCATTTAACTTTG
AT GRAGTGGATTCTCAATGGCCAARGGGTCATTGTGTAGCAGT TAGGATAACCAGTGAGGATCCAGATGACGGATTC
AAGCCTACCGGTGGAAAAGTAAAGGAGATCAGTTTTARAAAGCARGCCARATGTTTGGGCCTATTTCTCTGTTAAGTC
CGGTGGAGGCATTCATGART TTGCTGATTCTCAGT T TGGACATGT TTTTGCATAT GGAGT GTCTAGAGCAGCAGCAR
TARCCAACATGTCTCTTGCGCTARRAGAGAT TCARATTCCTGEAGARAT TCATT CARATGT TGATTACACAGT TGAT
CTCTTGAAT GCCTCAGACT TCARAGAAAACAGGAT TCATACTGGCT GGCTGGATAACAGAATAGCARTGCGAGTCCA
AGCTGAGAGACCTCCOTGGTATATTTCAGTGGTTGGAGGAGCTCTATATAAAACARTAACGAGCARCACAGACACTG
TTTCTGAATATGT TAGCTAT CTCETCARGGGTCAGATTCCACCCGARGCATATATCCCTTGTCCATTCAACTGTTTCT
TTGAATATAGAGGAAAGCAAATATACAATTGAAACT ATAAGGAGCGGACAGGGTAGCTACAGAT TGCGARTGAATGE
ATCAGTTATTGAAGCAAATGTCCARACATTATGTGATGGTGGACT T TTAATGCAGTTGGAT GGAARCAGCCATGTAA
TTTATGCTGARGAAGAGGCCGGTGGTACACGGCT TCTAATTGATGGAAAGACAT GCTTGT TACAGAATGATCACGAT
CCTTCARGGTTATTAGCTGAGACACCCTGCARACTTCTTCGTTTCT TGGT TGCCGATGGTGCTCATGTTGARGCTGA
TGTACCATATGCGGAAGTT GAGGTTAT GAAGAT GTGCATGCCCCT CTTETCACCT GCTGCTGETGT CATTARTGTTT
TGTTGTCTEAGGECCAGCCTATGCAGGCTGGTGATCTTATAGCARGACT TGATCT TGATGACCCTTCTGCTGTGAAG
AGAGCTGAGCCGTTTAACGGATCITTCCCAGARATGAGCCTTCCTATTGCTGCT TCT GGCCARGTTCACARARGATG
TGCCACAAGCTTGAATGCT GCTCEGATGGTCCTTGCAGGATATGATCACCCGATCARCAAAGT TGTACARGATCTGG
TATCCTGTCTAGATGCTICCTGAGCTTCCTTTCCTACAATGGGAAGAGCTTATGT CTGTTTTAGCAACTAGACT TCCA
AGGCTTCTTAAGAGCGAGT TGGAGGGTAAAT ACAGTGAATATAAGT TARATGTTGGCCATGGAAAGAGCAAGGATTT
CCCTTCCARGATGCTAAGAGAGATAATCGAGGARAATCT TGCACAT GETTCTGAGAAGGARAT TGCTACAAATGAGA
GGCTTGTTGAGCCTCTTAT GAGCCTACT GARGT CATATGAGGGTGGCAGAGAAAGCCATGCACACT TTATTGTGAAG
TCCCTTT TCGAGGACTATCTCTCAGTTGAGGARCTATTCAGTGATGGCATTCAGTCTGAT GTGATTGAACGCCTGCG
CCRACAACATAGTAAAGATCTCCAGAAGGTT GTAGACATTGTGTTGTCTCACCAGGGTGT GAGAAACAARACTARGC
TGATACTAACACTCATGGAGAAACTGGTCTATCCAAACCCTGCTGCCTACAAGGATCAGT TGACTCECTTTTCCTCC
CTCAATCACARAAGATATTATAAGTTGGCCCTTAAAGCTAGCGAGCTTCT TGAACAAACCAAGCTTAGTGAGCTCCGE
CACRAGCATTGCAAGGAGCCTTTCAGAACT TGAGATGTTTACTGAAGARAGGACGGCCATTAGT GAGATCATGGGAG
ATTTAGTGACTGCCCCACTGCCAGTTGRAGATGCACTGGTTTCTT TGTTTGATTGTAGTGATCAARCTCTTCAGCAG
AGGGTGATCGAGACGTACATATCTCGATTATACCAGCCTCATCITGTCAAGGATAGTATCCAGCTGARATATCAGGA
ATCTGGTGTTATTGCTTTATGGGAAT TCGCTGAAGCGCAT TCAGAGAAGAGATTGGGTGCTATGGTTATTGTGAAGT
CGTTAGAATCTGTATCAGCAGCARTTGGAGCTGCACTAAAGGGTACATCACGCTATGCARGCT CTGAGGGTARCATA
ATGCATATTGCTTTATTGGGTGCTGATRATCARATGCATGGAARCTGARGACAGT GGTGATAACGAT CAAGCTCAAGT
CAGGATAGACAARCTTTCT GCGACACT GGARCAARATACTGTCACAGCTGATCTCCGTGCTGCT GETETGAAGGTTA
TP AGTTGCATTIGTTCAAAGGGATGGAGCACT CATGCCTAT GCGCCATACCTTCCTCTTGTCGGATGAARAGCT TTGT
TATGAGGARGAGCCGGTTCTCCGGCAT GTGGAGCCTCCTCTTTCT GCTCTTCTTGAGTTGGGTAAGT TGAAAGTGAA
AGGATACAATGAGGTGAAGTATACACCGTCACCTGATCGT CAGTGGARCATATACACACT TAGAAAT ACAGAGAACC
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CCRAAATGTTGCACAGGGTGTTTTTCCGAACTCTTGTCAGGCAACCCEETCCTTCCARACAAATTCACATCAGGCAAC
ATCAGTGATGTTGAAGTGGGAGGAGCTGAGGAATCTCTTTCAT TTACATCGAGCAGCATATTAAGATCGCTCATCAC
TGCTATAGAAGAGTTGGAGCTTCACGCGATTAGGACAGETCACTCTCATATGTT T TTGTECATATTGAAAGAGCAAR
AGCTTCTTGATCTTGT TCCCETTTCAGGGAACARAGT TG TGGATATTGGCCAAGATGAAGCTACT GCAT GCTTGCTT
CTGAAAGAAATGGCTCTACAGATACATGAACT TGTGGETGCAAGGATGCATCATCTTTCTGTATGCCARTGGGAGGT
GAAACT TAAGTTGGACAGCGATGEGECCTGCCAGTGETACCTGGAGAGTTGTAACAACCAATGTTACTAGTCACACCT
GCACTGTGEATATCTACCGTGAGGTTGARGATACAGAAT CACAGAAACTAGTGTACCACTCTGCTCCATCGTCATCT
GGTCCTTTGCATGGCETTECACTCAATACTCCATATCAGCCTTTGAGTGTTATTGATCTGAAACGT TGCTCCGCTAG
AARTAACAGRACTACATACTGCTATGATTTTCCGTTGGCATTTGARACTGCAGTGCAGAAGTCATGGT CTAACATTT
CTAGTGACACTAACCGATGTTATGTTAAAGCGACGGAGCTGETGT TTGCTCACAAGARCGGGTCATGGEGGCACTCCT
GTAATTCCTATGGAGCGTCCTGCTGGGCTCAATGACATTGGTATGEGTAGCT TGGATCT TGGACATGTCCACTCCTGA
ATATCCCAATGGCAGGCAGATTGTTGTCATCGCAAATGATATTACTTTTAGAGCTGEATCCTTTGGTCCAAGEGAAG
ATGCATTTTTTGAAACTGTTACCAACCTAGCTTGTGAGAGGAAGCTTCCTCTCATCTACTTGGCAGCARACTCTGGT
GCTCGGATCGGCATAGCAGATGARGTAAAATCTTGCTTCCGTGTTGGATGGTCTGATGATGGCAGCCCTGAACGTGG
GTTTCAATATATTTATCTIGACTGARGAAGACCATGCTCGTATTAGCGCTTCTGTTATAGCGCACARGAT GCAGCTTG
ATAATGGTGARATTAGGTGGGTTATTGATTCTG TTGTAGGGAAGGAGGATGGGCTAGGTGTGGAGAACATACATGGA
AGTGCTGCTATTGCCAGTGCCTATTCTAGGGCCTATGAGGAGACATTTACGCTTACATTTGTGACTGGAAGGACTGT
TGGAATAGGAGCATATCT TECTCEACTTGGCATACGGTGCATTCAGCGTACTGACCAGCCCATTATCCTAACT GGGT
TCTCTGCCTTGAACARGCTTCTTEGGCCGGGAAGTGTACAGCTCCCACATGCAGT TGGGTGECCCCAARATTATGGCC
ACAAACGGTGTIGTCCATCTGACAGT T TCAGATGACCT TGAAGGTGTATCTAATATATTGAGGTGGCTCAGCTATGT
TCCTGCCARCATTGGTGGACCTCTTCCTAT TACAAAATCTT TGGACCCACCTGACAGACCCGTTGCTTACATCCCTG
AGAATACATGTGATCCTCGTGCAGCCATCAGTGGCATTGAT GATAGCCARGGGAAATGGTTGGGGGGTATGTTCGAC
AAAGACAGTTTTGTGGAGACATTTGARGGATGGGCGARGTCAGTAGTTACTGGCAGAGCGAARACT CGGAGGGATTCC
GGTGGGTGT TATAGCTGTGGAGACACAGACTATGATGCAGCTCATCCCTGCTGATCCAGGTCAGCTTGATTCCCATG
AGCGGTCTGTTCCTCGTGCTGGGCAAGTCTGGT T TCCAGAT TCAGCTACTAAGACAGCGCAGGCAATGCTGGACTTC
AARCCGTGRAGGATTACCTCTETTCATCCT TGCTARCTGEGAGAGGCTTCTCTCGGTCGGGCARAGAGATCTTTTTGAAGG
AATCCTTCAGGCTGGGTCAACKATTGTTGAGAACCT TAGGACATACAATCAGCCTGCCTTTGTATATATCCCCARGG
CTGCAGAGCTACGTGGAGGGGCTTGGEETCGTGATTGATAGCAAGATARATCCAGATCGCATTGAGTTCTATGCTGAG
AGGACTGCARAGGGCRAATGTTCTTGAACCTCARGGGTTGAT TGAGATCAAGTTCAGGTCAGAGGAACTCCAAGAGTG
CATGGGCAGECTTEGACCCAGARTTGAT ARATTTGAAGGCAARACTCCTCGGGAGCAAAGCATGAARATGGAAGTCTAT
CTGAGTCAGAATCCCTTCAGARGAGCATAGAAGCCCEGAAGAAACAGT TGTTGCCTTTGTATACTCAAATTGCGGTA
CGGTTCGCTCAATTGCATGACACT TCECT TAGAATGGCTGCTARGGGTGTGATTAAGAAGGTTGTAGACTCCGARGA
TTCTAGGTCTTTCTTCTACAAGAGATTACGCGAGGAGGATATCCGAGGATGTTCTTGCARAGGAAATTAGAGGTGTAA
BTGGCAAGCAGTTTTCTCACCAATCGGCAATCGAGCTGATCCAGARATGCTACTTGGCCTCTAAGGGAGCTGAAACG
GGARACACTGRATGGGATGATGACGATGCTTTTETTGCCTGGAGGGARARACCCTGARAACTACCAGGAGTATATCAA
AGAACTCAGGGCTCARAGGGTATCTCAGTTGCTCTCAGATGTTGCAGACTCCAGTCCAGATCTAGAAGCCTTEGCCAC
AGGGTCTTTCTATGCTACTAGAGAAGATGGATCCCTCAAGGAGAGCACAGITTGT TGAGGARGTCAAGAAGGCCCTT
AAATGA
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FIG.15B

>ACD46679_RAegilops tauschii (cédéco méu)
MGSTHLPIVGLNASTTPSLSTIRPVNSAGAAFQPSAPSRTSKKKSRRVQSLRDGGDGGVSDPNQSIRQGLAGII
DLPKEGTSAPEVDISHGSEEPRGSYOMNGILNEAHNGRHEASLSKVVEFCMALGGKTPTHSVLVANNGMAAARKEM
RSYRTWANETFGSEKAIOLIAMATPEDMRINAEH IRIADQFVEVPGGTNNNNYANVQLIVETAVRTGVSAVWEG
WGHASENEELPDALNANGIVFZGPPSSSMNALGDKVGSALIAQAAGVPTLPWSGSQVEIPLEVCLDSIPADMYR
KACVS TTEEATLASCOMIGYPAMIKASWGGGGKGI RKVNNDDDVRALFKOVQGEVPGSPIFIMRLASQSRHLEVQ
LLCDQYGNVAALHSRDCSVQRRHQKIIEEGPVTVAPRETVKELEQAARRLAKAVGYVGAATVEYLYSMETGEYY
‘FLELNPRLQVEHPVTEWI AEVNLPARQVAVGMGI PLWQVPEIRRFYGMDNGGGYDIWRKTAALATPENEDEVDS
QWPKGHCVAVRITSEDPDDGFKPTGGKVKEISEKSKPNVWAYFSVKSGGGIHEFADSQFGHVFAYGVSRAAAIT
NMSLALKEIQIRGEIHSNVDYTVDLLVASDFKEWRIHTGWLDNRIAMRVQAERPPWYISVVGGALYKTITSNTD
TVSEYVSYLVKGQTPPKHISLVHSTVSLNIEESKYTIETIRSGQGSYRLRMNGSVIEANVQTLCDGGLLMQLDG
NSHVIYAEEEAGGTRLLIDGKTCLLQNDHDPSRLLAETPCKLLRFLVADGAHVEADVPYAEVEVMKMCMPLLSP
,AAGVINVLLSEGQPMQAGDLIARLDEDDPSAVKRAEPFNGSFPEMSLEIAASGQVHKRCATSLNAARMVLAGYD
HPTNKVVQDLYVSCLDAPELPFLQWEELMSVLATRLPRLLKSELEGKYSEYKLNVGHGKSKDEPSKMLREI TEEN
I.AHGSEKEIATNERLVEPLMSETKS YEGGRESHAHFIVKSLFEDYLSVEELFSDGIQSDVI ERLRQQHSKDLOK
VVDIVLSHQGVRNKTKLILTLMEKLVYPNPAAYKDQLTRFSSLNHKRYYKLALKASELLEQTKLSELRTSIARS
LSELEMFTEERTAISEIMGDLVTAPLPVEDALVSLFDCSDQTLQQRVIETYISRLYQPHLVKDSIQLKYQESGV
I ALWEFAEAHSEKRLGAMVIVKSLESVSAATIGAALKGTSRYASSEGNIMHIALLGADNOMHGTEDSGDNDQAQV
RIDKLSATLEONTVTADLRAAGVKVISCIVORDGALMPMRHTFLLS DEKLCYEEEPVLREVEPPL SALLELGKL
KVKGYNEVKYTPSRDRQWNIYTLRNTENPKMLHRVFFRTLVRQPGASNKFTSGNISDVEVGGAEESLSFTSSSI
LRSLMTATEELELHAYTRTGHSHMFLCI LKEQKL L DLVPVSGNKVVDIGQDEATACLLLKEMALQIHELVGARMHE
HLSVCQWEVKLKLDSDGPASGTWRVVTTNVTSHTCTVDIYREVEDTESQKLVYHSAPSSSGPLHGVALNTPYQP
L.SVIDLKRCSARNNRTTYCYDFPLAFETAVQKSWSNISSDTNRCYVKATELVFAHKNGSWGTPVI PMERPAGLN
DIGMVAWILDMSTPEYPNGROIVVIANDI TFRAGSFGPREDAFFETVINLACERKLPLIYLAANSGARIGIADE
'VKSCERVGWSDDGSPERGFQYIYLTEEDHARISASVIAHKMQLDNGEIRWVIDSVVGKEDGLGVENIHGSAAIA
SAYSRAYEETFTLTFVTGRTVGIGAYLARLGIRCIQRTDQPIILTGFSALNKLLGREVYSSHMQLGGPKIMATN
GVVHLTVSDDLEGVSNILRWLSYVPANIGGPLPITKSLDPPDRPVAYIPENTCDPRAAISGIDDSQGKWLGGMF
DKDSEVETEEGWAKSVVTGRAKLGGIPVGVIAVETQTMMQLIPADPGQLDSHERSVPRAGQVWFPDSATKTAQA
MLDFNREGLPLFILANWRGESGGORDLFEGILOAGSTIVENLRTYNQPAFVY I PKAAELRGGAWVVIDSKINPD
RIEFYAERTAKGNVLEPQGLIEIKFRSEELQECMGRLDPELINLKAKLLGAKHENGSLSESESLQKSIEARKKQ
LLPLYtQIAVRFAELHDTSLRMAAKGVIKKVVDWEDSRSFEYKRLRRRISEDVLAKEIRGVSGKQFSHQSAIEL
TOKWYLASKGAETCNTEWDDDDAFVAWRENPENYQEY IKELRAQRV SQLLS DVADS SEDLEALPQGLSMLLEKM
DPSRRAQFVEEVKKALK
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FIG.18
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FIG.19

1 60
MGSTHLPTVGENASTTESLSTLRQINSAARAFQSS SPSRSSKKKS RRVKS IRDDGDGS VP
MTSTHVATLGVGAQAPPRHQ—--KKSAGTAFVSSGSSRPS YRKNGQRTRSLREESNGGVS
MTS THVATLGVGAQRPPREQ~-~KKSAGTAFVS SGSSRPS YRKNGORTRSLREESNGGVS

61 120
DPAGHGQS IRQGLAGIIDLPKEGASAPDVDI SHGSEDHKA~~~~-8 YOMNGILNESENGR
DSKKLNHS IRQGLAGIIDLPNDAAS--EVDISHGSEDPRGPTVPGS YOMNGI INETENGR
DSKKLNHSIRQGLAGIIDLPNDAAS~~EVDISHGSEDPRGPTVPGS YOMNGI INETHNGR.

121 180
HASLSKVYEFCTELGGKTPTHSVLVANNGMAAAKFMRSVRTWANDT FGSEKAIQLIAMAT
HASVSKVVEFCTALGGKTPIHSVLVANNGMAAAKFMRSVRTWANDT FGSEKATQLIAMAT
HASVSKVVEFCTALGGKTPTHSVLVANNGMAAAKFMRS VRTWAND T FGSEKATQLIAMAT

181 240
PEDMRINAEH IRTADQFVEVPGGTNNNNYANVOLIVE JAERTGVSAVWEGWGHASENREL
PEDLRINAEHIRTADQEVEVPGGTNNNNYANVQL IVEIAERTGVSAVWEGWGHASENPEL
PEDLRINAEH IRIADQEVEVPGGTNNNNYANVQL IVEIAERTGVSAVWPGWGHASENPEL

241 300
PDALTAKGIVELGPPASSMNALGDKVGSALIAQRAGV PTLAWSGSHVEIPLELCLDS IPE
PDALTAKGIVELGPPASSMHALGDKVGSALIAQAAGVPTLAWSGSHVEVPLECCLDS IPD
PDALTAKGIVFLGPPAS SMEALGDKVGSALIAQAAGVPTLAWSGSHVEVPLECCLDS IPD

301 360
EMYRKACVTTADEAVASCOMIGY PAMIKASHGGGGKGT RKVNNDD EVKALFKQVOGEVEG
EMYRKACVTTTEEAVASCQVVGY PAMIKASWGGGGKGIRKVANDDEVRTLFKQVOGEVEG
EMYRKACVTTTEEAVASCOVVGEYPAMIKASWGGGGKGIRKVENDD EVRTLEKQVQGEVEG

361 420
SPIFIMRLASQSRHLEVQLLCDEYGNVAALESRDCSVORRHOKI T EEGPVTVAPRETVKE
BPTFIMRLARQOSRHLEVOLLCDQYGNVAALESRDCSVQRRHOKI LEEGPVTVAPRETVKE
SPIFIMRLARQOSRHLEVOLLCDQYGNVARLHSRDCSVORRHOKI IEEGPVTVAPRETVKE

421 480
LEQAARRLAKAVGYVGAATVEYLYSMETGEYYFLELNPRLOVEHPVTES IAEVNLPAAGY
LEQAARRLAKAVGY VGAATVEYLYSMETGE YYFLE INPRLQVEHP VT EWIAEVNLPARQV
LEQAARRLAKAVGYVGARTVE YLYSMETGEY YFLELNPRLOQVEHPVTEWIARVNLPAAQV

481 540

AVGMGIPLWQIPEIRRFYGMDNGGGYD INRKTAALATE FNFDEVD SQWPKGHCVAVRITS
AVGMGIPIWQIPEIRRFYGMNHGGGYDLWRKTAALATPENFDEVD SKWPKGHCVAVRITS
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AVGMGIPLWQIPEIRRFYGMNHGGGYDLWRKTAALAT PFNFDEVDSKWPKGHCVAVRITS

541 600
ENPDDGFKPTGGKVKEISFKSKPNVWGYFSVKSGGGIHEFADSQFGHVEAYGETRSAAIT
EDEDDGFKPTGGKVKE ISFKSKPNUWAYFSVKSGGGIHEFADSQFGHVFAYGTTRSAATT
EDPDDGEKPTGGKVKE ISFKSKPNVWAY FS VKSGGGIHEFADSQFGHVEAYGTTRSAAIT

601 660
SMSLALKEIQIRGETHTNVDYTVDLLNAPDFRENT THTGWLDTRIAMRVQAERPPWYISV
TMATALKEVQIRGEIHSNVDYTVDLLNASDFRENKTHTGWLDTRIAMRVQAERPPW YISV
TMALALKEVQIRGEIHSNVDYTVDLLNASDFRENKIHTGWLDTRIAMRVQAERPPWY ISV

661 720
VGGALYKTITTNAETVSEYVSYLIKGOIPPKEISLVHS TISLNIEESKYTIEIVRSGQGS
VGGALYKTVIANTATVSDYVGYLTKGOI PPKHISLVYT TVALNIDGKKYTIDTVRSGHGS
VGGALYKTVTANTATVSDYVGYLTKGQIPPKHISLVYTTVALNIDGKKYTIDTVRSGHGS

721 780
YRLRLNGSLIEANVQTLCDGGLIMOLDGNSHVI YAEEEAGGTRLLI DGKTCLLONDHDPS
YRLRMNGS TVDANVQILCDGGLLMOLDGNSHVIYAREEASGTRLLI DGKT CMLONDHDPS
YRLRMNGSTVDANVQILCDGGLIMQLDGNSHVI YAEEEASGTRLLIDGKTCMLONDHDES

781 840
RLLAETPCKLLRFLIADGAHVDADVPYAEVEVMKMCMPLLS PARGVINVLLS EGQOAMQAG
KLIAETPCKLLRELVADGAHVDADVPYAEVEVMKMCMPLLSPASGVIHVVMSEGQAMOAG
KLLAETPCKLLRFLVADGAHVDADVPYAEVEVMKMCMPL LS PASGVIHVUMS EGQAMOAG

841 900
DLIARLDLDDPSAVKRAEPFEGS FPEMSLPIAASGQVHKRCAASLNAARMVIAGYDHAAN
DLIARLDLDDPSAVKRAEPFEDTFPOMGLPIAASGOVHKLCAASLNACRMI LAGYEHDID
DLIARLDLDDPSAVKRAEPFEDTFPOMGLPIAASGQVHKLCAASLNACRMILAGYEHDID

901 960
KVVODLVWCLDTPALF FLONEELMSVLATRLPRRLKSELEGKYNE YKLNVDHVKIKDEPT
KVVPELVYCTLDTRELPFLOWEELMSVLAT RLPRNLKSELEGKYEEYKVKFDSGIINDFPA
KVVPELVYCLDTPELPFLOWEELMSVLATRLPRNLKSELEGKYEEYKVKFDSGIINDFPA

961 1020
EMLREPIEENLACVSEKEMVTIERLVDPLMSLLKS YEGGRESHARF IVKSLFEEYLSVEE
NMLRVIIEENLACGSEKEKATNERLVEPIMSLIKS YEGGRESHAHFVVKSLFEEYLYVER
NMLRVIIEENLACGS EKEKATNERLVEPLMSLLKSYEGGRESHAHFVVKSLEFEEYLYVEE

1021 1080
LESPGIQSDVIERLRLOYSKDLOKVVDI VLSHQGVRNKTRLI LALMEKLVY PNPAAYRDQ
LFSDGIQSDVIERLRLOHSKDLOKVVDIVLSHQSVRNKTKLILKIMESLVYPNPAAYRDQ
LPSDGILQSDVIERLRLQHSKDLOKYVDL VLSHQSVRNKTKLILKLMESLVYPNPARYRDQ
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DsTACCT [EAZ336B5]

a

AMACCI [CAC84161]
OSIACCI [BGIOSIBCE(018385]
OsJACCI [EAZ33685]

AMACCT [CAC84161]
OSTACCI [BGIOSTBCE(N18385]
OsJACCT [EAZ33685]

AmACCI [CAC84161]

{1076)
{1076)
(1076)

(1136}
{1136)
(1136)

{1196)
(1196)
{1196}

(1246)
(1256)
{1256)

{1306)
{1311)
{1311)

(1366)
(1371)
(1371)

(1426)
{1431)
(1431)

(1486)
(1491)
(1491)

(15486)
{1551)
{1551)

{1606)

23396

1081 1140
LIRFSSLNEKRYYKLALKASELLEQTKLSELRT S TARNLSALDMFTEEKADFSLODRKLA
LIRFSSLNHKAYYKLALKASELLEQTKLSELRARTARSLSELEMEFTEESKGLSMEKRETA
LIRFSSLNHKAYYKLALKASELLEQTKLSELRARTARSLSELEMETEESKGLSMHEKRE IA

1141 1200
INESMGDLVTARLPVEDALVSLEDCTDRTLOQRVIQTYISRLYQPQOLVKDSIQLKYQDSG
IKESMEDLVTAPLRVEDALI SLFDCSDTTVOORVIETYIARLYQPHLVKDSIKMKWIESG
IKESMEDLVTAPLPVEDALISLEDCSDTTVOORVIETY IARLYQPHLVKDS IKMKWIESG

1201 1260
VIALWEFTEGNHEKR----——----1.GAMVILKS LESVSTATGAALKDASHYASSAGNTV
VIAIWEEPEGHFDARNGGAVLGDKRWGAMVIVKSLESLSMAIRFALKETSHYTS SEGNMM
VIATWEF PEGHFDARNGGAVLGDKRWGAMVIVKS LESLSMAIRFALKET SHYTSSEGNMM

1261 1320
HIALLDADTQLNTTEDSGDNDQAQDKMDKLS FVLKQODVYVMADLRARDVKVVSCIVQRDGA
HIALLGADNKMHIIQESG-~-DDADRIAKLPLILKDN--VIDLHASGVKTISFIVQRDEA
‘HIALLGADNKMHIIQESG---DDADRIAKLPLILKDN--VIDLHASGVKTISFIVQRDEA

1321 1380
IMPMRRT FLLSEEKLCYEEEPILRHVEPPLSALLELDKLKVKGYNEMKYTPS RDRQWHIY
RMTMRRT FLWSDEKLS YEEEPTLRHVEPPLSALLELDKLKVKGYNEMKYTPSRDROWHIY
RMTIMRRT FLWSDEKLSYEEEPI LRHVEPPLSALLELDKLKVKGYNEMKYTPSRDRQWHIY

1381 1440
TLRNTENPKMLERVEFRTLVRGPSAGNRET SDHITDVEVGHAEEPLSPTSSSILKSLKIA
TLRNTENPKMLHRVEFRTLVROPSVSNKFS SGQIGDMEVGSAEEPLSFISTSILRSLMTA
TLRNTENPKMLHRVEFRTLVROPSVSNKFSSGQIGDME VGSABEPLS FTSTSTILRSLMTA,

1441 1500
KEELELHATRTGHSHMYLCILKEQKLLDLVPVSGNTVVDVGQDEATACSLTKEMALK IHE
IEELELHATRTGHSHMYLEVLKEQKLLDLVPVSGNTVLDVGODEATAYSLLKEMAMKITHE
IEELELHATRTGHS HMYLRVLKEQKL LD LVPVSGNTVLDVGODEATAYS LLKEMAMK THE

1501 1560
LVGARMHEHLS VCOWEVKLKLVBDGPASGSWRVVITNVTGHTCTVDI YREVEDTESQKLVY
LVGARMHHLSVCQWEVKLKLDCDGPASGTWRIVITNVI SHTCTVDIYREMEDKESRKLVY
LVGARMHHLSVCOWEVKLKLDCDGPASGTWRIVTTNVTSHT CTVDIYREMEDKESRKLVY

1561 1620
HSTALSSGPLEGVALNTS YOPLS VIDLKRCSARNNKTTYCYDEPLT FEAAVQKSWSNISS
EPATPARGPLEGVALNNPYQPLSVIDLKRCSARNNRITYCYDFPLAFETAVRKSWSSSTS
EPATPAAGPLHGVALNNPYQOPLSVIDLKRCSARNNRT TYCYDFPLAFETAVRKSWSSSTS

1621 1680
~==———ENNQCYVKATELVFAEKNGSWGT PI I PMORAAGLNDIGMVAWILDMSTPEFPSG
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OSIACCI [BGIOSIBCED18385]
OsJACCT [EA%33685]

AmACCI [CACB84161]
OSIACCI [BGIOSIBCE018385]
OsUACCI (EAZ33685]

AmACCT [CAC84161]
OSIACCI [BGIOSIBCE018385])
OsJACCT {EAZ33685]

AmACCT [CAC84161)
OSIACCI [BGIOSIBCED18385]
OsJRCCI [EAZ33685]

AMACCT [CACB4161]
0SIACCI [BGIOSIBCE018385]
OsJACCI [EAZ33685]

AmACCT [CACB4161]
OSIACCI [BGIQSIBCE0183851
OsJACCT [EAZ33685]

AmACCI [CAC84161]
OSIACCT [BEIOSIBCEDLE385)
OSJACCI [ERZ33685]

AmACCI [CACB4161]
OSIACCI [BGIOSIBCED18385)
OsJACCI [EAZ33685)

AMACCI [CACB4161]
OSTIACCI [BGIOSIBCEN18385)
OsJACCI [EAZ3I3685]

AmMACCI [CAC84161]
OSIACCI [BGIOSIBCED18385]
OsJACCI [EAZ33685]

(1611}
{1611)

{1660)
{1671)
(1658)

(1720)
{1731)
t1718)

(1780)
(1791)
(1778)

(1840)
(1851)
{1838)

(1200}

(1911)
(1898)

{1960)
(1971)
{1958)

12020)

(2031)
(2018)

{2080)
(2091)

23396

GASKGVENAQCYVKATELVFADKHGSWGT PLVOMDRPAGLNDIGMVAWTLKMST PEFPSG
GASKGVENAQCYVKATELVFADKHGSWGT PLVQMDRPAGLNDIGMVAWTLKMS TPEFPSG

1681 1740
ROITVIANDITFRAGSFGEREDAFFEAVINLACEKKLPLIYLAANSGARIGIADEVKSCE
RETIVVANDITFRAGS FGPREDAFFEAVINLACEKKLPLIYLAANSGARIGIADEVKSCE
REIIVVANDITFRAGSFGPREDAFFEAVINLACEKKLPLIYLAANSGARIGIADEVKSCE

1741 1800
RVGWTDDSS PERGFRYI YMIDEDEDRIGSSVIAHKMOLDSGEIRWVI DSVVGKEDGLGVE
RVGWSDPGS FERGFQYIYLSEEDYARIGTS VIAHKMOLDSGE IRWVIDSVVGKEDGLGVE
RVGWSDDGS PERGFRYI YLSEEDYARIGT SVIAHKMOLDSGEIRWVIDSVVGKEDGLGVE

1801 1860
NIHGSAATASAYSRAYEETFTLTFVIGRTVGIGAYLARLGIRCIQRIDOPTILIGEFSALN
NIHGSAATASAYSRAYKETFTLTFUTGRIVGIGAYLARLGIRCIQRLDQPITLTGYSATN
NIHGSAATASAYSRAYKETFI LTFVIGRTVGIGAYLARLGIRCIQRLDQEIILTGYSAIN

1861 1920
KLLGREVYS SHMQLGGPKIMATNGVVHLTVPDDLEGVSNILRWLS YVPANTGGPLPITKS
KLLGREVYSSHEMOLGGPKIMATNGVVHLTV3IDDLEGVSNILRWLSYVPAYIGGPLPVITP
KLLGREVYS SHMOLGGPKIMATNGVVHLTVSDDLEGVSN ILRWLSYVPAY IGGPLPVTTP

1921 1980
LDPIDREVAYIPENTCDPRAAISGIDDSOGKWLGGMFDKDSFVET FEGWAKTVVTGRAKL
LDPPDRPVAY I PENSCDPRAAIRGVDDSQGKWLGGMFDKDSFVET FEGWAKT VVTGRAKL,
LDPPDRPVAYIPENSCDPRAAIRGVDDSQGKWLGGMFDKDS FVET FEGHAKTVVTGRAKL

1981 2040
GG IFVGVIAWTQTWQLVPADFGQPDSHERSVPRAGQVKFPDSAT KTAQAMLDFNREGL
GGIPVGVIAVETQTMMOTIPADPGOLDSREQS VPRAGQVWEFPDSATKTAQALLDFNREGL
GGIPVGVIAVETQTMMOTIPADPGQLDSREQSVPRAGQVWEFEDSATKTAQALEDFNREGL:

2,041 2100
PBLFILANWRGEFSGGORDLFEGILOAGSTIVENLRTYNQPAFVY I PKAAELRGGANVYIDS
PLFILANWRGFSGGQRDLFEGI LOAGSTIVENLRT YNQPAFVYIPMAAELRGGAWVVVDS
PLEILANWRGESGGQRDLFEGILQAGSTIVENLRTYNQPAFVYIPMAAELRGGAWVVVDS

2101 2160
KINPDRTECYAERTAKGNVLEPQGLIEIKFRSEELKECMGRLDPELIDIKARLOGAN-GS
KINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELODCMSRLDPTLIDLKAKLEVANKNG

(2,078) KINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELODCMSRLDPTLIDLKAKLEVANKNG

(2139)

{2181)

(2138)

2161 2220
LSDGESLQKSIEARKKQLLPLYTQIAVRFAELHDTSLRMARKGVI RKVVDWEDSRSEFYK
SADTKSLOENIEARTKQLMPLYTQIAIRFAELHDTSLRMAAKGVIKKVVDWEESRS FFYK
SADTKSLOENTEARTKOLMPLYTQIAIRFAELHDTSLRMAAKGVIKKVVDWEESRSFFYK
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ANACCT [CAC84161]
OSIACCI [BGIOSIBCE018385]
OSURCCT [EAZ33685]

ArACCI (CAC84161]
OSIACCI [BGIOSIBCE(018385]
OsJACCI' [EAZ33685]

AmMACCT’ [CACBY161]
OSIACCT [BGIOSIBCEO18385]
OsJACCI [EA%336851

(2199)
(2211)
£2198)

{2259)
(2266)
{2253)

(2319)
{2326)
{2313)

23396

2223 2280
RLRRRLSEDVLAKEIRGVIGEKF PHKSAIELIKKWYLASEAARAGSTDWDDDDAFVAWRE
RLRRRISEDVLAKE IRAVAGEQFSHQPATELIKKWYSASHAA--~~~EWDDDDAFVAWMD
RLRRRISEDVLAKEIRAVAGEQF SHQPAIEL IKKWYSASHAA ~~~—-EWDDDDAFVAWMD

2281 2340
NPENYKEY I KELRAQRVSRLLSDVAGS SSDLOALPQGLSMLLDKMDPSKRAQFIEEVMKYV
NPENYKDYIQYLKAQRVSQSLSSLSDSSSDLQALPQGLSMLLDKMDPSRRAQLVEETRKV
NPENYKDY IQYLKAQRVSCOSLSSLSDS SSDLOAL PAGLSMLLDKMDPSRRAQLVEE TRKV

2341
LK
LG
LG
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