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hoic khéc loai. Sang ché con dé xuét cay tiép xic v6i ché pham nay, phuong phap lam gia
tang kha ning chiu stress phi sinh hoc & cdy, phuong phéap trc ché sy ndy mam cia hat ¢
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Linh vue k§ thuit dwoce dé cip

Sang ché dé xuét hop chit chu van hoat tinh vé6i thu thé ABA, va ché phém
dung trong ndng nghiép chira hop chat chii van nay. Ché phdm dung trong nong
nghiép nay 1a hitu dung dé gy dap ing ABA & cac mo sinh dudng cia cdy, lam
giam stress phi sinh hoc & cdy, va tc ché hat gidng cdy ndy mam. Hop chét nay con
1a hiru dung khién gen dap ung ABA biéu hién trong té bao ma biéu hién cac thu thé
ABA noi sinh hodc khac loai. Ngoai ra, sang ché con d& cap dén phuong phap lam
tang kha ning chiu stress phi sinh hoc & cdy, phuong phap rc ché sy ndy mam cta

hat giéng & cdy, va phuong phap hoat hoa protein PYR/PYL.
Tinh trang ky thuit clia sing ché

Axit Abscisic (ABA) 1a mdt hormon thyc vét didu hoa qua trinh dan truyén
tin hiéu di kém theo dap Ung chéng chiu stress phi sinh hoc (Cutler et al., 2010,
Abscisic Acid: Emergence of a Core Signaling Network. Annual Review of Plant
Biology 61: 651-679). Qua trinh dén truyén tin hiéu ABA da dugc khai thac dé cai
thién dép mg chéng chiu stress ciia thuc vét va cic tinh trang ning suit kém theo
thong qua nhiéu phuong thie (Yang et al., 2010, Mol. Plant, vol. 3, no. 3, pp. 469-
490). Ung dung truc tiép cia ABA dbi voi thuc vat 1a lam cai thién hiéu qua sir
dung nudc cua thuc vat (Raedmacher ef al, 1987, In: Hawkins AF, Stead AD,
Pinfield NJ (eds) Plant growth regulators for agricultural and amenity use. BCPC
Monograph 36:53-66.). Vi Iy do ndy, viéc phét hién ra chét cha vin ABA da ngay
cang dugc chd ¥, vi cdc phan tir nay c6 thé ¢o loi cho viée cai thién ning sudt mua
mang (Park et al., 2009, Science, vol. 324, no. 5930, pp. 1068-1071; Melcher et al.,
2010, Identification and mechanism of ABA receptor antagonism. Nature Structural
& Molecular Biology 17(9):1102-1110;Notman et al., Royal Society of Chemistry
(May 1, 2009) http://www.rsc.org/chemistryworld/News/2009/May/01050901.asp).

Chat cht van ABA tong hop déu tién duoc xac dinh 14 naphtalen sulfonamit
c6 tén la pyrabactin (Park et al., 2009), ma hoat héa mot cach hiéu qua qué trinh dan
truyén tin hiéu ABA & hat giéng nhung lai c6 hoat tinh han ché ¢ cic mé sinh

dudng, von la not xuat hién cac khia canh quan trong nhat cda tinh dung nap stress
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phi sinh hoc. Sulfonamit twong tu & muc do cao véi pyrabactin da dugc md ta la
chit chi van ABA (xem cong bd patent M§ s6 20130045952) va hop chat diéu hoa
stress phi sinh hoc (xem cong bd don yéu ciu cip patent M§ s6 20110230350); va
chit chii van ABA khong phai 1a sulfonamit cling da dugc md ta (xem cong bd don
yéu cdu cép patent M§ s6 20130045952 va 20110271408).

Phuong thirc bd tro dé hoat hoa chu trinh ABA bao g@)m viéc lam tang do
nhay cua thuc vat d6i véi ABA thong qua phwong phap di tryén. Vi du, tinh doi
nghia c¢6 diéu kién ciia gen cla cAu tric siéu phéan tir beta farnesyl transferaza, ma
lam ting d6 nhay ABA cua thuc vat, cai thién nang suét trong diéu kién kho han
trung binh & ca cdy cai dau va Arabidopsis (Wang et al., 2005, The Plant Journal,
vol. 43, no. 3, pp. 413-424). Do d6, hién nay, da thiét 1ap dugc quy trinh dan truyén

tin hiéu ABA dé lam cai thién cac tinh trang lién quan dén ning suét.

Gan déy, da phat hién ra rang ABA giy ra nhidu dap ung té bao bang cach
lién két voi mdt nhom thu thé hoa tan dugce duogc goi 1a protein PYR/PYL. Protein
PYR/PYL thudc mét nhém 16n gdm cac protein lién két phéi tir ¢6 tén 1a siéu nhom
START (Iyer et al., 2001, Protens: Structure, Function, and Bioinformatcis, Vol. 43,
No. 2, pp. 134-144; Ponting et al., 1999, Trends Biochem, Vol. 24, no. 4, pp. 130-
132). Cac protein nay chira cdu tric ba chidu bao toan bao gdm bay phién beta song
song ddi nguoc, ma bao quanh mot chudi xodn alpha trung tdm dé tao thanh motip
"xodn-ndm"; cing voi nhau, cac yéu to cAu truc nay tao ra tai lién két phéi tir dé lién
két ABA hogc chét chi van khac.

Ban chét k§ thuit cia sang ché

Sang ché dé xuat chat chi van ABA phan ti nhd, nghia 13, hop chét hoat hoa
protein PYR/PYL. Theo mdt khia canh, sang ché dé xuat ché pham dung trong ndng
nghiép chua chit chu van ABA duoc bdc 16 trong ban mo ta nay. Theo mot s6
phuong an, ché phdm dung trong néng nghiép chira hop chét c6 Cong thirc I:

R e

......

trong do
R! duoc chon tir nhom bao gém H, Cisalkyl, C,4 alkenyl, C,¢ alkynyl,
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xycloalkyl, heteroxycloalkyl, aryl va heteroaryl,

R? dugc chon tir nhém bao gdm xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl, mdi gbc duge thé tiy y bang tir 1 dén 4 nhom R*,

mdi R* doc lap dugc chon tor nhém bao g6m H, halogen, C; alkyl, Cy4
alkoxy, Ci haloalkyl, Ci4 haloalkoxy, C,¢ alkenyl, C,¢ alkynyl, -OH, Ci,
alkylhydroxy, -CN, -NO,, -C(O)R®, -C(O)OR®, -OC(O)R*, -C(O)NR™R*, -
NR*C(0)R*, -SO,R?, -SO,0R™, -SO,NR™R*, va -NR**’SO,R™,

mdi gde trong sb cac goe R* va R* doc lap duoc chon tir nhém bao gdm H

va C1_6 alkyl,
mdi gde trong s cac gbe R®, R* va R® doc 1ap duge chon tir nhom bao gdm
Hva C1_6 alkyl,

L 12 nhém lién két duoc chon tir nhém bao gdm lién két va C ¢ alkylen,
chi s§ du¢i m 1a sé nguyén nam trong khoang tir 0 dén 4,
chi s6 dudi n 14 s nguyén nim trong khoang tir 0 dén 3,

hodc mudi hoac chat dong phan cua chung.

Theo mot sd phuong 4n, ché pham ding trong ndng nghiép con chira chét
héa nong ma hitu dung dé thic déy su sinh trudng cua cay, lam gidm cé dai, hoac
lam giam loai gay hai. Theo mot s6 phuong 4n, ché pham dung trong néng nghiép
con chira it nhat mot trong sb chat diét ndm, chéat diét co, thude trir sdu, chat diét
giun tron, chét diét con trung, chit hoat héa thuc vat, chét hd tro, chit an toan trong
thube diét co, chit diéu hoa sinh trudng cua thuc vat, thudc trir con trung, chét diét
ve bét, chat diét nhuyén thé, hoic phan bén. Theo mot sd phuong an, ché phdm
dung trong néng nghiép con chura chét hoat dong bé mat. Theo mdt sd phuong 4n,

ché pham ding trong nong nghiép con chira chét mang.

Theo khia canh khac, sang ché dé xuat phuong phép lam ting kha ning chiu
stress phi sinh hoc & thuc vat, phuong phap nay bao gdm bude cho thuc vat tiép xtc
v6i ché pham néu trén v6i mot lugng du dé 1am tang kha nang chiu stress phi sinh
hoc & thuc vat so va&i kha nang chiu stress phi sinh hoc ¢ thuc vat khi khong dugce
tiép xtc v6i ché phém. Theo mdt sb phuong éan, thuc vat nay la thuc vat mot 14
mam. Theo mot s6 phuong an, thuc vat nay la thuc vat hai 14 mam. Theo mdt sd

phuong an, kha nang chiu stress phi sinh hoc bao g6m kha ning chiu kho han.

Theo khia canh khéc, sang ché dé xuat phuong phap tc ché su ndy mam cua
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hat & thuc vat, phuong phép nay bao gdm bude cho thuc vét, phan cua thuc vat,
hodc hat giéng thuc vat tiép xtc v6i ché phém néu trén voi mot lwong du dé e ché

Su ndy mam.

Theo khia canh khéc, sang ché dé xuét thuc vat hoic phén cua thuc vat khi

tiép xuc véi ché pham néu trén. Theo mot s6 phuong an, thuc vat 14 hat giéng.

Theo khia canh khéc, sang ché dé xuit phuong phap hoat héa protein
PYR/PYL. Theo phuong phép néu trong mot s6 phwong 4n, protein PYR/PYL lién
két v6i polypeptit protein phosphataza (PP2C) typ 2 khi protein PYR/PYL lién két
véi hop chét chu van LC66C6 (& ddy con duogc goi la quinabactin). Theo mot s6
phuong &n, phuong phép nay bao gbm budc cho protein PYR/PYL tiép xtc voi hop
chat bit ky trong sb cac hop chét dugc md ta & diy. Theo mot s phuong an, protein
PYR/PYL da hoat hoa 12 kha quan trong ddi véi trinh tw bat ky trong sd cac trinh tu
SEQ ID NO: 1-119. Theo mét sé phuong an, protein PYR/PYL dugc biéu hién & té
bao. Theo mot s§ phuong 4n, protein PYR/PYL dugc biéu hién & té bao thuc vat.
Theo mdt s6 phuong an, protein PYR/PYL 1a protein ndi sinh. Theo mot s6 phuong
an, protein PYR/PYL 1a protein khéc loai. Theo mot s6 phuong 4n, té bao con biéu
hién protein phosphataza typ 2 (PP2C). Theo mot s phuong 4&n, protein
phosphataza typ 2 la HAB1 (tuong dong voi ABI1), ABII (khoéng nhay véi axit
abscisic 1), hoac ABI2 (khong nhay véi axit abscisic 2).

Mo ta van tat cac hinh vé

Hinh 1. Chit chu van ABA méi lién két véi nhiéu PYR/PYL. (A) CAu tric
hoa hoc cia ABA (+)- Xuét hién trong ty nhién, chét tuong tu(-) cua no va chét chu
van ABA chon loc. (B) Tht nghi€ém chu van lai doi ndm men vé do nhay cua thu
thé PYR PYL véi chét thtr & ndng do 5uM. Thu thé PYR PYL dic hiéu va PP2C
HABI1 duoc biéu hién 1an luot 14 protein dung hop BD hoic AD Gal4, nhu dugc

néu trong ban mo ta.

Hinh 2. Chét chi vAn ABA méi wc ché hoat tinh PPC2 théng qua nhiéu
PYR/PYL. (A) Cu triic héa hoc ciia ABA (+)- xuat hién trong tu nhién va chét chu
van ABA chon loc. (B) va (C) thir nghiém chi van ABA trén co s& hoat tinh enzym
HABI1, ABI1, va ABI2 PP2C d6i v6i cac thu thé khac nhau khi c6 mat hodc khong
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6 mit ting chit thir & nong do 10puM.

Hinh 3. (A) Su trc ché phu thudc lidu qua trung gian thu thé dbi véi hoat tinh
enzym PP2C béng chét cht van ABA va chét tuong tu. (B) Tri s6 ICs cua hop chét
quan sat dugc theo thir nghiém chi van ABA trén co s¢ HAB 1 PP2C enzym.

Hinh 4. Quinabactin hoat hoa nhiéu thu thé ABA. (A) Cau triic héa hoc cua
ABA, pyrabactin va quinabactin. (B) Su tic ché phu thudc héa chét dbi voi HAB 1
bang thu thé ABA. Tri s6 ICso (nM) duoge xac dinh theo nhu cac phuong phap bang
cach st dung HAB1 & ndng d6 50nM, cac hop chat & ndng do 50nM va nhiéu nong
do; dudng cong dap tng liéu hoan toan duge thé hién trén Hinh 3. (nd) twong tng
v6i thu thé ma khong duogc tao ra lam protein hoat tinh. Cay thudc hé sinh loai 1a
cay Neighbor-Joining dugc tao ra bang cach st dung ma trin khoang cach JTT
trong MEGAS (Tamura K, ef al. (2011) MEGAS: Molecular Evolutionary Genetics
Analysis Using Maximum Likelihood, Evolutionary Distance, and Maximum
Parsimony Methods. Molecular Biology and Evolution 28(10):2731-27309).

Hinh 5. Chit cha van ABA méi wc ché sy nay mam cia hat gidng
Arabidopsis manh hon nhiéu so véi pyrabactin. (A) va (B) So sanh muc do tre ché
nay mam cia hat giéng bang chat chi van ABA. (C) va (D) tac dung cia ABA va
LC66C6 (con duge goi 1a quinabactin) ddi véi cac dot bién thiéu hut qua trinh dan
truyén tin hiéu va sinh tong hop ABA rabidopsis dén su ndy mam (C) va phat trién
thanh cdy con (D). Hat gidng dugc gieo trén dia aga chira moi trudng MS ndng do
1/2X chtra hoa chit, va dugce bao quan & nhiét do 4°C trong 4 ngay, sau d6 duge chy
chuyén & nhiét do 22+2°C. Cac anh chup (A va C) va diém s6 nady mam (B) hoic 14
mam xanh (D) duoc danh gia sau thoi gian @ 12 4 ngdy trong diéu kién chiéu sang
lién tuc. Dai C thé hién tht nghiém ndy mam ddi véi ABA hoic LC66C6 & ndng do
SuM.

Hinh 6. LC66C6 trc ché su sinh trudng cua thuc vat. (A) anh chup thé hién
tac dung cia ABA, Pyrabactin va LC66C6 ddi vdi kiéu gen dai ctia Arabidopsis, dot
bién t bdi abil-1 va PYR/PYL. (B) Uc ché sinh truéng r& va (C) e ché sinh trudng
ctia thuc vat bing ABA, LC66C6 va pyrabactin. Céc hat gidng hai ngay tudi duoc
cdy chuyén 1én dia MS ndng do 1 /2X chira hoa chat va kiéu hinh dugc ghi diém
hoac chup anh sau thoi gian u 1a 5 ngay trén hop chét thir nghiém.
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Hinh 7. LC66C6 lam gia tang kha nang chiu stress khd han. LC66C6 ngéan
chiin su mat nude do bay hoi cta cac 14 cdy tach roi & kiéu gen kiéu dai (A) va kiéu
gen dot bién aba2 (B). (C) LC66C6 khong thé ctru nguy cho kiéu hinh cta kiéu gen
khong nhay véi ABA abil-1. (D) LC66C6 gay dong 16 khi & kiéu gen kiéu dai va
aba2, nhung khong gy dong 16 khi & kiéu gen abil-1. (E) T4c dung cta hop chét
d6i voi luong nude trong dét trong qua trinh xir Iy kho han & cdy dau twong. Luong

nudce trong dat duge do nhu néu trong céc vi du.

Hinh 8. Quinabactin mang lai kha nang chiu stress kho han cho cay kiéu dai.
(A) Tac dung clia quinabactin d6i v&i kha nang chiu kho han ctia Arabidopsis. Cay
hai tudn tudi duge 4p dung stress kho han bang cach dimg cap nude va duge chup

anh sau 12 ngay.

Trong thoi gian kho han, cdy duoc xt ly 3 ngay mot lan bang hop chit &
ndng do 25uM. Cay duoc cip nude lai sau khi xtr Iy kho han trong thoi gian 2 tuan;
sd cay con sbéng (trong téng s cdy thir nghiém) trong mdi qud trinh xtr ly dugc thé
hién canh mdi anh. (B) Tac dung cua quinabactin dbi véi cdy dau tuong. Cay hai
tuan tudi duoc ap dung stress kho han bang cach dimg cap nude va chup anh sau
qua trinh xt ly kho han trong 8 ngay. D41 voi tt cac cac qua trinh xr 1y stress kho
han, hop chit (dugc thir nghiém & ndng d6 25uM ddi véi Arabidopsis va S0uM déi
véi cay dau tuong) dugc dung & dang dung dich chtra 0,05% Tween-20 va dugc
dung & dang sol khi 3 ngay mét lan trong sudt ché d6 kho han. Tri sb trong tat ca
thir nghiém 14 tri sé trung binh £ SEM (n = 6, 3 cdy dugc st dung trong mdi thi

nghiém).

Hinh 9. LC66C6 tao ra nhiéu gen dap ung ABA. (A) Thé hién cic muic do
biéu hién cia ARN théng tin do héa chit gy ra ctia cic gen thong béo dép tng
ABA RD29B va MAPKKK 18 & kiéu gen dai, kiéu gen dot bién thu thé tr boi, abil-
1, pyrl/pyll/pyl2/pyl4 cua hat gibng Arabidopsis dugce xtt Iy bang chat din (DMSO),
pyrabactin, LC66C6, hoac ABA (+)-. (B) LC66C6 tao ra theo cach hiéu qua gen
dap ung ABA & ciy gibng con Arabidopsis, con pyrabactin thi khong tao ra. Cay
gidng con mudi ngay tudi duge xi 1y bang dung méi chat mang (DMSO) hoic bang
ABA, pyrabactin hoic LC66C6 & ndng d6 25uM trong thoi gian 8 gio. Sau do, toan
bo ARN duoc chuén bi danh ddu va lai v6i vi mang ATHI. Dit liéu dugc dung do

-7-



33838

thi 1a tri s6 biéu hién trung binh bién ddi log2 dbi véi cac doan do ~13K ma c6 thé
duoc phét hién trong tit ca cac thir nghiém. Dt liéu dugc thé hién 1a tri s6 trung
binh dugc xac dinh tir cac ban sao sinh hoc lap lai ba lan. (C) va (D) thé hién muc
biéu hién cua gen thong bao & cdc mod khac nhau cta thyc vat sau qua trinh xur ly
bang chat din (DMSO), pyrabactin, LC66C6, hodc (+)- ABA.

Hinh 10. Biéu hién gen dép ung ABA trong cic dot bién don PYR/PYL. Dép
tmg cua ARN thong tin dap tng ABA MAPKKKI18, RD29A, va RD29B voi
LC66C6, ABA va pyrabactin dugc xac dinh tinh chét & kiéu sinh thai Col va Ler va
kiéu gen dot bién don pyrl, pyl1, ply2, pyl3 va pyl4.

Hinh 11. LC66C6 gay ra biéu hién gen dap tmg ABA & cay kiéu dai, cac dot
bién t boi abil-1 va PYR/PYL. LC66C6 va (+)-ABA gdy ra biéu hién ctia ABF3,
GBF3, NCED3, va RD294 theo cach phu thudc lidu ¢ cdy kiéu dai Col, trong khi
pyrabactin khong gdy ra biéu hién nay.

Hinh 12. D6 nhay LC66C6 khong bi anh hudéng bodi enzym hydroxyl hoa
ABA CYP707A. (A) thé hién anh chup va (B) thé hién viéc dinh luong do dai ban
diu cua r& & cay kiéu dai, cdy biéu hién qua miac CYP707A (CYP707A0X), va
thuc dot bién kép ddi vdi cyp707a duge xtr Iy bang DMSO, (+)-ABA 40uM, va
LC66C6 40puM. (C) thé hién trong lugng méi va (D) thé hién phan tram cua cay khi

14 mim xanh & cay duoc xir Iy nhur (A).

Hinh 13. LC66C6 diéu hoa dép timg ABA & nhiéu loai. Viéc tc ché su nay
mam (A) va mét nuéc do bay hoi & cac 14 cdy tach roi 2 gio sau khi tach (B) dap
g dbi v6i hop chét duge thé hién. Su bidu hién ciia gen dénh ddu dép ing ABA &
cdy dau tuong (C), cdy lta mach (D) va cay ngo (E) sau khi 4p dung hoa chat. D, P,
L va A 1an luot chi DMSO, pyrabactin, LC66C6 va (+)-ABA.

Hinh 14. CAu trtic héa hoc ciia ABA va chét chu van.
Hinh 15. T4c dung cia ABA va chat chi van trong thit nghiém nim men va
su ndy mam cua hat giéng. (A) thé hién két qua cta thi nghiém lai doi ndm men

bang cach sir dung céc thu th8 PYR/PYL PYRI, PYLI1, PYL2, PYL3, va PYL4 dé
thtt nghiém dap tng véi timg chét chii van dugc thé hién trén Hinh 14. (B) thé hién
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két qua cua thu nghiém chit chi van trén Hinh 14 ddi véi su nay mam cia hat
gibng kiéu dai. (C) thé hién tac dung ctia hop chat dbi voi dong thong bao ABA nhu
do duoc theo thir nghiém glucuronidaza & dong chuyén gen biéu hién glucuronidaza
dué6i su kiém soat cta gen Arabidopsis cam tmg bdi ABA 1a MAPKKK18.

Hinh 16. Viéc ding LC66C6 c¢6 thé khic phuc 16i sinh trudng quan sat dugc
& thé dot bién thiéu hut ABA aba2. Dung dich héa chit (25uM) dugc phun Ién cay
14 ngay tudi hai 1an mdi ngay trong thdi gian 2 tuan. Anh (A) va trong luong tuoi
(B) thu duoc tir cdy 4 tuan tudi.

Hinh 17. Tac dung ctia ABA va chit cha van ctia né & Physcomitrella patens
va Chlamydomonas. Anh vé su sinh truong soi mém (A) va phan tich dinh lugng
(B) vé tac dung cia ABA va chét chi van dén Phsycomitrella patens. Soi mém
duogc sinh trudng trong chét thir dic hiéu 200uM trong thoi gian 10 ngay. Tac dung
ctia LC66C6 1a yéu, nhung tc ché dang ké su sinh trudng soi mém. Pyrabactin 1am
trang soi mém. (C) Biéu hién ctia gen dap ing ABA cta Physcomitrella patens. Soi
mém dugc xtr Iy bang dung dich hoa chit 200uM trong thoi gian 3 gio. (D) Qua
trinh sinh truéng cta khudn lac Chlamydomonas trén hoéa chat c6 stress man va
stress thAm thdu. ABA va LC66C6 khong c6 tic dung dén su sinh truéng cla
Chlamydomonas khi c6 va khong cé stress. Pryabactin lam tring Physcomitrella
patens va Chlamydomonas, diéu nay goi y rang hop chat nay c6 thé 1a doc véi cac

loai d6 ma khong lién quan dén hoat tinh cht van ABA ciia no.

Hinh 18 thé hién phin tom tit cac hop chit chi van duge thir nghiém vé tac
dung cta ching ddi véi viée trc ché sy nay mam va biéu hién ciia gen thong bdo
pMAPKK18:Gus. ++++++ biéu thi hoat tinh manh, trong dé mot dAu + chi hoat
tinh yéu, nét dut (-) chi khong c6 hoat tinh, va n.d. chi hoat tinh khong xéc dinh.

M3 ta chi tiét sang ché
Céc dinh nghia
Thuat ng "chét chi van" ¢6 nghia 1a tac nhan ma, vi dy, gdy ra hodc hoat

hoa su biéu hién cua protein dich da dugc md ta hoac lién két voi, kich thich, lam

tang, md&, hoat hoa, tao diéu kién c6 1o1, lam tang mtrc do hoat hoa, lam nhay hodc

-0



33838

diéu hoa ting hoat tinh cia mot hodc nhidu protein PYR/PYL (hoic ma héa
polynucleotit) ciia thuc vat. Chét chi véan co thé bao gdm phan tir xuét hién trong tu
nhién va phan tir tong hop. Theo mot sb phuong 4n, chat chu van duoc két hop véi
chat hoa néng dé tao ra ché pham ding trong néng nghiép. Vi du vé chét hoa nong
phu hop bao g61n chit diét ndm, chét diét co, thube trir sau, phan bén, va’/hodc chét
hoat dong bé mit. Thir nghiém dé xac dinh chét chii van c6 "chi van" hay "khong
chi van" protein PYR PYL bao gém, vi du, viéc cho chit chu van gia dinh tiép xuc
véi protein PYR/PYL da tinh ché va sau do, xac dinh tac dung chirc ning ddi voi
hoat tinh protein PYR/PYL, nhu dugc mo ta ¢ diy, hoac cho chét cha van gid dinh
tiép xtic v6i té bao biéu hién protein PYR/PYL va sau do, xac dinh tac dung chuc
ning dbi v6i hoat tinh cua protein dich da dugc mé ta theo sang ché. Chuyén gia
trong linh vuc k¥ thudt nay s€ c6 kha nang xac dinh tht nghiém phu hop dé xac
dinh chét cht van c6 chi van hay khong chi van protein PYR/PYL. Mau hoic thir
nghiém chira protein PYR/PYL ma duoc xtr ly bang chat chu van gia dinh dugce so
sanh v6i mau dbi chirmg ma khong duge xir ly bang chét cha van dé kiém tra mic
d6 tac dung. Mau dbi chung (khong duge xtr Iy bang chét cht vin) duoc coi 12 ¢6 tri
sb hoat tinh trong dbi 12 100%. Su chu van cta protein PYR/PYL dat dugc khi tri
s6 hoat tinh so voi dbi chung 1a 110%, tuy y 1a 150%, tuy y 1a 200, 300%, 400%,
500%, hoac 1000-3000% hodc cao hon nira.

Thuét ngir " polypeptit thu thé PYR/PYL” dugc diing dé chi protein khéc biét
mot phén do su c6 mat cua mot hodc nhiéu hodc toan bd mién 2 cla polyketit
xyclaza (PF10604), mién 1 cua polyketit xyclaza (PF03364), va mién Bet V I
(PF03364), ma trong d6 dang kiéu dai 1a trung gian cho su dan truyén tin hiéu axit
abscisic (ABA) va chit twong tw ABA. Nhiéu trinh tu polypeptit thu thé PYR/PYL
la da biét trong linh vuc k§ thuat nay. Theo mét s6 phuong an, polypeptit thu thé
PYR/PYL chira polypeptit vé& co ban 14 gidng véi trinh tu bat ky trong sb cac SEQ
ID NO: 1 dén 119. Vi du, xem Cong bd don PCT s6 WO 2011/139798.

Thuét ngit "thir nghiém hoat tinh” dugc dung dé chi thir nghiém bat ky ma do
hoic phat hién hoat tinh ctia polypeptit thu thé PYR/PYL. Thir nghiém lam vi du dé
do hoat tinh cta thu thé PYR/PYL la thir nghiém lai doi nidm men ma phat hién su
lién két cua polypeptit PYR/PYL v6i polypeptit protein phosphataza typ 2 (PP2C),

nhu néu trong cac vi du.
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Hai trinh tu axit nucleic hodc polypeptit dugc goi 1a " gibng nhau" néu trinh
tu géc nucleotit hodc trinh tu axit amin & hai trinh tu nay lan luot giéng nhau khi so
sanh dé co6 mirc trong tng t6i da nhu néu dudi day. Thuat ngir "9ibng nhau" hoic
phin tram "tuong dong" trong ngit canh gdém hai hodc nhiéu trinh tu axit nucleic
hodc polypeptit, dugc dung dé chi hai hodc nhiéu trinh tu hodc duéi trinh tw giéng
nhau hodc ¢6 phén tram dac hiéu cua géc axit amin hodc géc nucleotit giéng nhau,
khi so sanh va dudi thing d& c6 muc twong tng téi da trong cira s6 so sanh, nhu
duoc do bing cach ap dung mdt trong sb cac thuit todn so sanh trinh tu sau day
hodc bang cach dudi thang thi cong va kiém tra bang mit thuong. Khi phan tram
tuong déng trinh tu duoc st dung cho protein hodc peptit, nhan théy rr?mg cac vi tri
gbc ma khong giéng nhau thuong khac biét boi thay thé axit amin bao toan, trong
d6 gbe axit amin dugc thay thé bang gbc axit amin khac c6 dic tinh hoa hoc twong
tu (vi du, dién tich hodc tinh ky nudc) va do do, khong lam thay dbi dac tinh chirc
ning cuia phan t. Khi cac trinh tu khac biét nhau ¢ thay thé bao toan, phan trim
twrong ddng trinh tu c6 thé dugc didu chinh ting 1én dé chinh dung ban chét bao toan
cta viéc thay thé. Cach thuc hién diéu chinh nay 1a da biét d6i v6i chuyén gia trong
linh vuc k§ thut nay. Thong thuong, vide didu chinh nay bao gom viéc ghi diém
thay thé bao toan nhu 14 phép ghép doi khong hop mdt phan chir khong phai 1a phép
ghép doi khong hop hoan toan, nho d6 lam tang phén trim tuong ddng trinh tu. Vi
vay, vi du, khi mdt axit amin gidng nhau duogc ghi diém 1 va mot thay thé khong
phai 1a bao toan dugc ghi diém khong, thay thé bao toan duoc ghi diém tir khong
dén 1. Piém sb cua cac thay thé bao toan duogc tinh, vi du, theo thuét toan cua
Meyers & Miller, Computer Applic. Biol. Sci. 4: 11-17 (1988) chang han, nhu duge
ap dung trong chuong trinh PC/GENE (Intelligentics, Mountain View, California,
USA).

Cum tir "vé co ban 12 giéng nhau," duwoc ding trong ngit canh hai axit nucleic
hoic polypeptit, dé chi trinh tur c6 it nhat 60% trinh tu tuong dong vdi trinh tu tham
chiéu. Theo cach khac, phan trim twong déng co thé 1a sb nguyén nam trong khoang
tir 60% dén 100%. Theo mdt s6 phuong an, phan tram tuong ddng bao gdm it nhét:
60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94% 95%, 96%, 97%,
98%, hoac 99%, so voi trinh tu tham chiéu béng cach ap dung chuong trinh duoc
md ta & déy; tot hon 1a BLAST bang cach sir dung cac thong s chudn, nhu duoc
md ta dudi ddy. Cac phuong 4n cua sang ché dé xuét polypeptit, va axit nucleic ma

héa polypeptit, ma vé co ban 1a gidng trinh tu bét ky trong sé6 SEQ ID NO: 1 dén
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119.

Pé so sanh trinh tu, thong thudng mdt trinh ty dong vai tro 1am trinh tu tham
chiéu, ma trinh tu thir nghiém duoc so sanh véi. Khi st dung thudt toan so sanh
trinh tu, trinh tu thir nghiém va trinh tu tham chiéu duoc nhédp vao may tinh, cac toa
dd cda dudi trinh tu dugc chon, néu cin, va céc thong sb chuong trinh thuat toan
trinh tu duoc chon. Cac thong sb chuong trinh ngém dinh c6 thé duoc st dung, hoac
cac thong sb khac c6 thé duge chon. Sau do, thudt toan so sanh trinh tu s& tinh todn
phan trim trinh tu trong dong cta trinh tu thir nghiém so véi trinh tu tham chiéu,

dua trén cac tham so cuia chuong trinh.

Thuét ngit "ctra s6 so sanh" dugc dung & ddy bao gdm doan gdm vi tri bat ky
trong s cac vi tri lién ké nhau dugc chon tir nhém bao gdm tir 20 dén 600, thuong
1a tir 50 dén khoang 200, thuong hon 1a tir 100 dén khoang 150, trong d6 trinh tu 6
thé so véi trinh tu tham chiéu c6 sb lugng cac vi tri lién ké gidng nhau sau khi hai
trinh tu duoc dudi thiang tiy y. Phuong phéap dudi thang trinh tu dé so sanh da dugc
biét 1 trong linh vuc k¥ thuat. Viéc dudi thang t6i uu cac trinh tu dé so sanh c6 thé
duoc thuc hién, vi du, nho thuét todn tuong déng cuc bo cua Smith & Waterman,
Adv. Appl. Math. 2:482 (1981), nho thuat todn dudi thang tuong dong cuia
Needleman & Wunsch, J. Mol. Biol. 48:443 (1970), nhd tim kiém phwong phép xéac
dinh do twong tu ctua Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA 85:2444
(1988), béng cach thuc hién trén may tinh céac thuiat toan nay (GAP, BESTFIT,
FASTA, va TFASTA trong g6i phan mém Wisconsin Genetics Software Package,
Genetics Computer Group, 575 Science Dr., Madison, WI), hodc bﬁng cach dubi

thing thi cong va kiém tra bing mat thuong.

Thuat toan phit hop dé x4c dinh phén trim twong dong trinh tw va do twong
tu trinh tu 1a thuit toAn BLAST va BLAST 2.0, ma dugc mo ta lan lugt trong
Altschul et al. (1990) J. Mol. Biol. 215: 403-410 va Altschul et al. (1977) Nucleic
Acids Res. 25: 3389- 3402. Phan mém dé thuc hién phan tich BLAST c6 trén trang
web cua National Center for Biotechnology Information (NCBI). Thuat todn nay
bao gdm viéc dau tién 13 x4c dinh cac cap trinh tu c6 diém s cao (HSP) bang cach
xéac dinh cdc doan ngdn c6 chiéu dai W trong trinh tu quan tdm, ma ghép doi hodc
dap tmg diém sb nguong c6 gia tri duong T khi dudi thang voi doan c6 do dai ngang

bang trong trinh tu dit liéu. T duoc goi 1a ngudng diém sé doan gan nhau (Altschul
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et al., supra). Cac doan gan nhau ban ddu nay dong vai tro khoi mao cho viéc tim
kiém HSP dai hon chua chung. Sau dd, doan dugc kéo dai theo cd hai huéng doc
theo mdi trinh tu dén mic ma diém s6 dudi thing tich lity ¢6 thé tang lén. Piém sb
tich lity duoc tinh bang cach sir dung, dbi véi trinh tu nucleotit, thong s6 M (diém
thudng cho cip gde ghép cip; ludn luén >0) va N (diém phat cho gbc ghép doi bat
dbi xtng; luén luon <0). D&i voi trinh tu axit amin, ma trin diém sé duoc st dung
dé tinh toan diém s tich liy. Viéc mé rong doan nay theo mdi huéng bi ding lai
khi: diém s dudi thang tich liy giam tir gia tri ti da ctia n6 dén gia tri X; diém sb
tich lity bang khong hodc thip hon, do viéc tich lity mot hodc nhiéu doan gdc dudi
théng c6 diém s am; hodc da dén muc két thuc trinh tu. Céc thong sb thuét toan
BLAST gém W, T, va X xé&c dinh do nhay va tdc do dudi théng. Chuong trinh
BLASTN (dbi v6i trinh tu nucleotit) ngdm dinh st dung c& doan (W) 1a 28, gid tri
ky vong (E) 1a 10, M=1, N=-2, va so sanh c& hai chudi. Pbi véi trinh tu axit amin,
chuong trinh BLASTP ngam dinh st dung c& doan (W) 1a 3, gia tri ky vong (E) 14
10, va ma tran ghi diém BLOSUM62 (xem Henikoff & Henikoff, Proc. Natl. Acad.
Sci. USA 89: 10915 (1989)).

Thuat toan BLAST con thuc hién phan tich théng ké vé miic tuong tu giita
hai trinh tu (vi du, xem, Karlin & Altschul, Proc. Nat'l. Acad. Sci. USA 90:5873-
5787 (1993)). Mot s do vé do twong tu duoc tao ra theo thuat todan BLAST 1a xéc
sudt tong nho nhit (P(N)), s& biéu thi x4c suat xay ra viéc ghép cip giita hai trinh tur
nucleotit hoac axit amin. Vi du, axit nucleic dugc coi 1a twong tu véi trinh tur tham
chiéu néu x4c sudt tong nho nhit khi so sanh axit nucleic thir nghiém véi axit
nucleic tham chiéu nhé hon 0,01, tot hon nita 1a nhé hon 10, va t6t nhat la nhé hon
107,

Thuat ngit "bién thé thay ddi bao toan" ap dung cho ca trinh tu axit amin va
axit nucleic. P6i vdi trinh tu axit nucleic cu thé, bién thé thay d6i bao toan duoc
ding dé chi axit nucleic ma hoa trinh tu axit amin gidng nhau hodc vé co ban la
gidng nhau, hodc axit nucleic khong ma héa trinh ty axit amin, ma trinh tw vé co
ban la gidng nhau. Vi su thoai hoa ciia ma gen, mdt s6 16n cac axit nucleic ¢é chirc
ning gidng nhau ma hoa protein xac dinh bat ky. Vi du, cac codon GCA, GCC,
GCG va GCU déu ma hoa axit amin alanin. Vi vay, tai mdi vi tri ma alanin duoc thé
hién boi codon, thi codon nay c6 thé duoc thay doi thanh codon bat ky trong sb cac

codon tuong tng dd néu ma khong lam thay doi polypeptit dugc ma héa. Bién thé
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axit nucleic nay 1a "bién thé cam", ma 12 mot loai bién thé thay doi bao toan. Mdi
trinh tu axit nucleic & ddy ma ma hoa polypeptit con md ta mot bién ddi cam c6 thé
c6 cua axit nucleic. Mot trong sé chuyén gia trong linh vuc s& cong nhéan rang mdi
codon trong axit nucleic (trir AUG, ma thong thudong 1a codon duy nhat dbi véi
methionin) ¢6 thé duoc thay déi dé tao ra phén tir ¢ chirc nang gidng nhau. Theo
d6, mdi thay ddi cAm ciia axit nucleic ma ma hoa polypeptit dugc an trong mdi trinh
tu da néu.

Déi vé6i trinh tu axit amin, chuyén gia trong linh vuc k¥ thuat nay s& nhan
thiy timg thay thé riéng 1é trong trinh tu axit nucleic, trinh tu peptit, trinh tu
polypeptit, hodc protein ma lam thay d6i mdt axit amin hoic phan tram nho cac axit
amin trong trinh tw dwoc ma hoa 1a "bién thé thay ddi bao toan", trong d6 bién thé
nay tao ra thay thé axit amin bang axit amin tuong tw vé mit hoa hoc. Bang thay thé
béo toan thé hién cac axit amin tuong tu vé mat chirc nang da dugc biét 1o trong

Iinh vuc k¥ thuat.

MObi nhém trong sdu nhém duéi ddy bao gdm cac axit amin thay thé bao toan
duoc cho nhau:

1) Alanin (A), Serin (S), Threonin (T);

2) Axit aspartic (D), Axit glutamic (E);

3) Asparagin (N), Glutamin (Q);

4) Arginin (R), Lysin (K);

5) Isoleuxin (I), Leuxin (L), Methionin (M), Valin (V); va

6) Phenylalanin (F), Tyrosin (Y), Tryptophan (W).

(vi du, xem Creighton, Proteins (1984)).

Thuét ngfr "cdy" bao gdm toan bd cdy, bd phan va/hodc ciu tric cia cay (vi
du, 14, than va than ct), bd phan ré, hoa va co quan thudc hoa (vi du, 14 bic, dai
hoa, canh hoa, nhi hoa, 14 noén, bao phdn), nodn (bao gém trimg va t& bao trung
tam), hat giéng (bao gdbm hop tir, phdi, ndi nhil, va vo hat), qua (vi du, bau nhuy
trudng thanh), cay giéng con, mo thuc vat (vi du, mé mach, mé co ban, va tuong
tu), té bao (vi du, té bao khau, té bao tring, 16ng than ciy va tuong tu), va cay con
ctia chung. Lop cdy c6 thé duoc sir dung & phuong phép theo sang ché bao gdm
cay hat kin (thuc vat mot 14 mam va thuc vat hai 14 mﬁm), cay hat tran, cay duong
xi, réu, va tao da bao va tao don bao. Lop nay bao gom cdy ctia nhidu murc boi thé,

bao gom thé boi khong chinh, da boi, nhi boi, don bdi, va nira tiép hop.
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Thuat ng@ "chuyén gen" dugc dung trong bin mo ta nay thé hién cay khong
xudt hién trong tu nhién ma chira hé gen da bi bién d6i boi con ngudi, trong d6 cay
nay chira phan tir axit nucleic ngoai sinh trong hé gen ciia nd, ma phan tu nay co thé
¢6 ngudn gbc tir cac loai cdy giéng nhau hodc khic nhau. Phén ti axit nucleic ngoai
sinh ¢6 thé 1a yéu té didu hoa gen nhu 1 gen khéi dau, gen ting cuong, hodc yéu td
diéu hoa khac, hoic ¢6 thé chtra trinh tuy ma hoéa, ma ¢é thé lien két vai yéu t6 diéu
hoa gen ngoai sinh. Cdy chuyén gen xuét phat tir tir viéc lai chéo hitu tinh hoc lai

tu than la doi sau cua cay nay va cling dugc coi 1a "chuyén gen".

Céc thuat ngit "chiu khd han" hodc "chdng chiu kho han" ké ca dang thay dbi
bét ky cia n6, duge dung dé chi kha nang cua cay hoi phuc tir giai doan gip stress
kho han (nghia 1a, dugc tudi it nude hodc khong duge tudi nude trong mot ngay).
Thong thuong, stress kho han kéo dai it nhét 5 ngay va co thé kéo dai, vi du, tir 18
dén 20 ngay hodc dai hon (vi du, it nhat 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20 ngay), tuy thudc vao, loai ciy ching han.

Céac thuat ngir "stress phi sinh hoc", "stress", hodc "diéu kién stress" duogc
dung dé chi viéc cay, té bao thuc vat, hodc tuong tu, tiép xUuc voi tac nhan vat ly
hodc héa hoc khong phai 1a dang co thé séng ("phi sinh vat") ma c6 tac dung bt loi
cho qué trinh chuyén héa, sinh trudng, phét trién, nhan gidng, hoic sdng sot clia cay
(no6i chung 1a "sinh trudng"). Stress co thé tac dong dén cdy, vi du, do yéu t& moi
trrong nhu nude (vi du, ngdp lut, kho han, hodc mét nudce), diéu kién yém khi (vi
du, mtc oxy thip hodc muc CO, cao), didu kién tham thau bit thudong, do min,
hodc nhiét do (vi du, néng/nhiét, lanh, bang gia, hodc tuyét phu), diéu kién thiéu
dinh dudng hodc tiép xuc voi chit 6 nhidm, hodc do hormon, chét dua tin tht hai,
hodc phan to khéc. Stress yém khi, ching han, 1a do hién tuong gidm mirc oxy
(giam oxy trong md hodc thiéu dudng khi) du dé gay dap ting stress. Stress ngap lut
¢6 thé do ngdm cdy, phan cia cdy, mo, hoic té bao phéan 1ap vao moi truong 1éng
trong thoi gian kéo dai hodc thodng qua nhu khi xdy ra trong khodng thoi gian ¢6
gi6 mua, mua mua, ngap lut nhanh, hodc tuéi nudc qua muc cho cdy, hodc tuong tu.
Stress lanh hodc stress nhiét co thé xdy ra do hién tugng lan luot giam hodc lam
tang & nhiét do tir khoang nhiét do t&i wu dé sinh trudng ddi véi cac loai cay cu thé.
Khoang nhiét do tdi wu dé sinh truéng da duoc xac dinh hogc la da biét ddi véi

chuyén gia trong linh vuc k¥ thudt nay. Stress mat nudc co thé do mét nude, giam
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ap suét truong, hoac giam ham lwong nudce cua té bao, mo, bd phan hoac toan bo
cay. Stress kho han cé thé 1a do hodc kém theo hién tuong kiét nudc hodc gidm
lwong nude cung cip dén té bao, md, by phan hoic co thé cdy. Stress vi man (stress
do mudi) c6 thé kém theo hodc do trang thai rbi loan kha nang thim théu ctia moi
trudng noi bao hodc ngoai bao cia té bao giy ra. Thuat ngit "kha ning chiu stress
phi sinh hoc" hodc "chéng chiu stress” dugc dung dé chi kha nang chiu hodc dé
khang cta cdy doi véi stress phi sinh hoc khi so véi cdy trong diéu kién binh thuong
va kha ning thé hién cach thirc twong d6i vuot troi trong diéu kién stress phi sinh

hoc.

Trinh tu polypeptit 14 "khac loai" ddi v6i co thé cdy hogc trinh tu polypeptit
thir hai néu né bat ngudn tir loai bén ngoai, hoic, néu n6 bit ngudn tir cac loai gidng

nhau, thi da dugc thay déi tir dang ban dau cta no.
I. M& déu

Mot phén cla sang ché dua trén co s& phat hién ra chit chu van axit abscisic
(ABA) chon loc. Khong giéng céc chét chi van ABA trude day, chit chu van dugc
mo ta ¢ day hoat hoa hi€u qua qua trinh ABA & cac md sinh dudng cia ciy va tao
ra kha nang chiu stress phi sinh hoc. Chét chi van méi nay c6 thé duoc ding dé tao
ra kha nang chiu stress & cdc loai cdy trong mua vu. Chét chu van nay co6 thé dugc
dung dé tao ra kha nang chiu stress & céac loai thuc vat mot 14 mam va thuc vat hai 14
mam cdy, bao gdm, nhung khong chi giéi han &, cdy bong cai xanh, cdy cl cai, cdy

c6 linh lang, cdy dau tuong, cay lua mach, va cay ngo (cay ngo).

Axit abscisic 1a hormon thuc vat da chic ndng li€én quan dén nhiéu chic
nang bao v¢ thuc vat bao gdm tinh trang ngt déng ctia chdi, tinh trang ngi dong cua
hat va/hodc qua trinh chin, rung cta 14 va qua, va dap ung véi nhiéu stress sinh hoc
khac nhau (vi du lanh, nhiét, man, va kho han). ABA ciing chiu trach nhiém diéu
hoa viéc dong 16 khi theo mot co ché doc 1ap voi néng dd CO,. Ho PYR/PYL cua
protein thy thé ABA lam trung gian cho qué trinh dan truyén tin hiéu ABA. Thuc
vat da duoc kiém tra dén nay biéu hién nhiéu hon mdot thanh vién ho protein thu thé
PYR/PYL, ma c6 it nhat hoat tinh du thira & mirc do nao d6. Protein thu thé
PYR/PYL lam trung gian cho qué trinh dan truyén tin hiéu ABA nhu la diéu hoa

duong, vi du, cho sy ndy mam cua hat giong, sy sinh trudng sau nay méam, di
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chuyén 16 khi va kha nang chiu cia cdy doi vdi stress bao gom, nhung khong chi

gidi han ¢, kho han.

Nhiéu trinh tu polypeptit PYR/PYL kiéu dai (xuat hién trong tu nhién) la da
biét trong linh vuc k§ thuat. Mic du ban ddu PYR1 dugc xac dinh 1a thu thé axit
abscisic (ABA) & ciy Arabidopsis, thuc té 1a PYRI1 14 thanh vién ctia nhém gdm it
nhat 14 protein (protein PYR/PYL) trong cung ho protein cta Arabidopsis ma ciing
lam trung gian cho qua trinh d4n truyén tin hiéu ABA. Ho protein ndy con c¢6 mat &
cdy khéc (vi du, xem Danh muc trinh tu) va khac biét mot phén O su c6 mat cia mot
hodic nhiu hodc toan bo mién 2 cia polyketit xyclaza (PF 10604), mién 1 polyketit
xyclaza (PF03364), va mién Bet V I (PF03364). Mién siéu ho START/Bet v 1 da
duogc mo ta, vi du, trong Radauer, BMC Evol. Biol. 8:286 (2008). Theo mot sb
phuong 4n, thu thé polypeptit PYR/PYL kiéu dai chura trinh tu bat ky trong s6 SEQ
ID NO: 1 dén 119. Theo mdt sé phuong 4n, polypeptit thu thé PYR/PYL kiéu dai vé
co ban 12 ddng nhét v6i (vi du, dong nhét it nhat 70%, 75%, 80%, 85%, 90%, 91%,
92%. 93%, 94% 95%, 96%, 97%, 98%, hodc 99%) vai trinh tu bat ky trong s6 SEQ
ID NO: 1 dn 119. Theo mét sb phuong 4n, polypeptit thu thé PYR/PYL 1a vé co
ban 1a ddng nhét (vi du, dong nhét it nhat 70%, 75%, 80%, 85%, 90%, 91%, 92%,
93%. 94% 95%, 96%, 97%, 98%, hodc 99%) véi trinh tu bat ky trong s6 SEQ ID
NO:1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110,111,112, 113,114, 115, 116, 117, 118, hogc 119.

I1. Chat cht vin ABA

Sang ché dé xuét cht chi van ABA phén tir nho, nghia 13, hop chat hoat héa
protein PYR/PYL. Chét chi van ABA lam vi du bao gf”)m, vi du, hop chat dugc
chon tr cac hop chét sau:

Hop chat c6 Cong thirc I:

trong do

-17-



33838

R! duoc chon tir nhém bao gém H, C alkyl, C,¢ alkenyl, C,¢ alkynyl,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl,

R? duoc chon tir nthém bao gdm xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl, mdi gbc duoc thé tiy y bang tir 1-4 R* nhém, mdi R** doc lap duogc
chon ttr nhém bao gém H, halogen, C,¢ alkyl, C,.¢ alkoxy, C;_¢ haloalkyl, C;.¢
haloalkoxy, C,.6 alkenyl, C,_¢ alkynyl, -OH, C,_ alkylhydroxy, -CN, -NO,, -
C(O)R®, -C(0)OR®, -OC(0)R™, -C(O)NR*R*, -NR**C(0)R*, -SO,R*", -
SO,0R?™, -SO,NR*R*, va -NR*’SO,R*,

mdi gbe trong sb cac gde R* va R* doc lap dugc chon tir nhém bao gobm H
va Cy.¢ alkyl,

mdi gbc trong s6 cac gde R?, R" va R’ doc lap duoc chon tir nhém bao gdm
H va Cy¢ alkyl,

L 12 nhom lién két dugc chon tir nhom bao gé)m lién két va C¢ alkylen,

chi s6 bén duéi m 1a s6 nguyén nam trong khoang tir 0 dén 4,

chi s6 bén duéi n 1a s6 nguyén nam trong khoang tir 0 dén 3,

hodc mudi hoac chat dong phan ctia chung.

Theo mdt s6 phuong an, hop chét theo sang ché c6 cong thire (I):

- L O
A R, H ﬁ) )
[ R-s—L—R
e 1
oF fz! = o
g,i

I
Theo mdt s6 phuong an, hop chét theo sang ché c6 cong thire (I11):

, i
i

I

o R
S

e s f;l o
F ¥

(I1D).
Theo mot sb phuong an, R'1a Cy.¢ alkyl, va R? duogc chon tir nhom bao gém

aryl va heteroaryl, moi gbc duoc thé tuy y bang tir 1 dén 4 nhom R*.

Theo mot sb phuong an, mdi R* doc lap duogc chon tr nhdm bao g@)m H,

halogen va Cy_ alkyl.

Theo mdt s6 phuong 4n, R? duogc chon tir nhom bao gém phenyl, naphtyl,

thiophen, furan, pyrol, va pyridyl.
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Theo mot sb phuong an, R! duge chon tir nhom bao gém metyl, etyl, propyl,
isopropyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, isopentyl, neo-pentyl va
hexyl; R? duge chon tir nhém bao gdm phenyl va thiophen, mdi gbe tiy ¥ 1a duoc
thé bang 1 nhom R**; mdi R** doc 1ap duoc chon tir nhém bao gom H, F, CI, metyl,
va etyl; va L dugc chon tir nhém bao gbm lién két va metylen.

Theo mdt s6 phuong 4n, hop chét ¢6 cong thire (IV):

T

’ gy E /\‘1
/I J( ) R
B \

ca
[

A x

! 1%

Theo mdt s6 phuong 4n, hop chét c6 cong thire (V):
R§

Theo mét sb phuong 4n, hop chat 1a mot trong s6 hop chit duoc thé hién
trén Hinh 8.

o:mzo

.

Theo mdt s6 phuong an, hop chét c6 cong thire (VI):

A N
|0
o "‘%i‘” S o,

Hop chat c6 cong thirc (VI) con duge goi 1a LC66C6 hodc quinabactin (1-(4-
metylphenyl)-N-(2-ox0-1,2,3,4-tetrahydroquinolin-6-yl)metansulfonamit). Hop chét
néu trén duoc xac dinh béng cach sang loc thu vién gém cac hop chit da dang vé
céu truc mua duoc tir Life Chemicals (Orange, CT).

Theo mot sé phwong 4n, hop chat ¢6 cong thire (VII):

H;C S-"{ 34

4 ’I/ ]/ S
- \.f ~ © ,L*
N U
GHy L
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Hop chét néu trén co thé duge tong hop bang cach ap dung phuong phap da
duoc biét 13 trong linh vuc k§ thuat nay. Vi du, hop chét trén co s khung hoa hoc
gidng nhau dugc téng hop nhu dugc néu trong patent My sb 5,498,755 va patent
M¥ s6 6,127,382, ndi dung ctia ching duge dua vao ddy hoan toan bang cach vién

dan.

III. Ché pham chira chit chii van ABA

Sang ché d& xuét ché phdm héa nong duoc bao ché dé cho tiép xtic Vi cay,
trong d6 ché phdm nay chira chat chi vin ABA theo sdng ché. Theo mot s6 phuong
an, cay dugc cho tiép xtic véi chat chii van chira hoic biéu hién polypeptit
PYR/PYL ndi sinh. Theo mdt s6 phuong 4n, ciy duoc tiép xuc voi chat chu vén
khong chira hodc biéu hién polypeptit PYR/PYL khac loai (vi dy, cdy khong duoc
chuyén gen hoic duoc chuyén gen ma biéu hién protein khac loai khong la protein
PYR/PYL khéc loai). Theo mdt sb phuong an, cdy duoc tiép xuc vé6i chat chi véan

chira hodc biéu hién polypeptit PYR PYL khéc loai nhu dugc md ta & day.

Ché phim nay c6 thé 1a thich hop dé xir Iy cdy hodc chat liéu nhan giéng ciia
cay, nhu hat gidng, theo sang ché, vi du, trong chat mang. Phu gia thich hop bao
gbm chit dém, chéat thim u6t, chat phu, polysacarit, va cht 1am mon. Chit mang
lam vi du bao gdm nudc, dung dich nude, huyén phu dic, chét rn va bot kho (vi
du, bun, Ida mi, cam, khodng, dat sét, dit thanh trung, nhiéu céc dang canxi
cacbonat, dolomit, nhiéu loai thach cao, bentonit va khoang sét khac, phosphat da
va hop chit chira photpho khéc, titan dioxit, dat mun, talc, alginat va than hoat tinh.
Chét mang phu hop trong linh vuc néng nghiép bét ky da biét ddi v6i chuyén gia
trong linh vuc nay c6 thé duge chap nhan va du dinh dé dung theo sang ché). Tuy y
13, ché phim con c6 thé chura it nhit mot chit hoat dong bé mat, chit diét co, chat

diét nam, thuoc trir sdu, hodc phéan bon.

Theo mot s& phuong an, ché pham héa nong chira it nhét mot trong s6 chit
hoat dong bé mat, chét diét co, thudc trir sau, nhu nhung khong chi giéi han 6, chét
diét nim, chét diét khuan, chit diét con trung, chét diét ve bét, va chat diét giun
tron, chét hoat hoa thuc vat, chit hd tro, chét an toan cho cdy trong thudc diét co,

chat di¢u hoa sinh trudng cua cay, thuodc trur con trung, hodc phan bon.

Theo mdt sO phuong an, ché pham hda nong chtra lugng hiru hiéu cia mot
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hodc nhiu chat diét co dugce chon tir nhom bao gdm: paraquat (592), mesotrion
(500), sulcotrion (710), clomazon (159), fentrazamit (340), mefenaxet (491),
oxaziclomefon (583), indanofan (450), glyphosat (407), prosulfocarb (656), molinat
(542), triasulfuron (773), halosulfuron-metyl (414) va pretilachlor (632). Thanh
phén c6 diét hoat tinh ¢6 néu trén dugc md ta, vi du, trong: "The Pesticide Manual",
Editor C. D. S. Tomlin, 12th Edition, British Crop Protection Council, 2000, trong
do6 cac s6 muc duge dua vao ngoac don; vi du, mesotrion (500) dugc md ta & trong
tai liéu & muc 36 500. Hop chit néu trén dugc mé ta, vi du, trong US 7,338,920, ma

duoc dua vao day hoan toan bang cach vién dan.

Theo mét sé phuong an, ché phidm hoéa ndng chira lwong hiru hiéu ctia mot
hodc nhiéu chat diét ndm duoc chon tir nhém bao gém: sedaxan, fludioxonil,
penthiopyrad, prothioconazol, flutriafol, difenoconazol, azoxystrobin, captan,
xyproconazol, xyprodinil, boscalid, diniconazol, epoxiconazol, fluoxastrobin,
trifloxystrobin, metalaxyl, metalaxyl-M (mefenoxam), fluquinconazol, fenarimol,
nuarimol, pyrifenox, pyraclostrobin, thiabendazol, tebuconazol, triadimenol,
benalaxyl; benalaxyl-M, benomyl, carbendazim, carboxin, flutolanil, fuberizadol,
guazatin, myclobutanil, tetraconazol, imazalil, mv.v.onazol, bitertanol, Xxymoxanil,
ipconazol, iprodion, prochloraz, pencycuron, propamocarb, silthiofam, thiram,
triazoxit, triticonazol, tolylfluanid, va hop chat mangan (nhu mancozeb, maneb).
Theo mét s phuong 4n, ché phim héa néng chira lugng hiru hidu cia mot hodc
nhiéu chét diét con trung, chét diét ve bét va/hoic chét diét giun tron dugc chon tu
nhom bao gém: thiametoxam, imidacloprid, clothianidin, lamda-xyhalothrin,
tefluthrin, beta-xyfluthrin, permetrin, abamectin, fipronil, va spinosad. Céc chi tiét
(vi du, cAu tric, tén hoa hoc, tén thuong mai, v.v.) cua mdi thudc trir sdu néu trén
v6i tén thong thudng co thé dugc néu trong: e-Pesticide Manual, version 3.1, 13th
Edition, Ed. CDC Tomlin, British Crop Protection Council, 2004-05. Hop chét néu
trén duoc mo ta, vi du, trong US 8,124,565, ma dugc dua vao day hoan toan béng

cach vién dan.

Theo mét sb phuong an, ché pham héa noéng chira lwgng hitu hiéu ctia mot
hoic nhidu chat diét nAm dwoc chon tir nhom bao gdm: Xyprodinil ((4-xyclopropyl-
6-metyl-pyrimidin-2-yl)-phenyl-amin) (208), Dodin (289); Clothalonil (142); Folpet
(400); Prothioconazol (685); Boscalid (88); Proquinazid (682); Dithianon (279);
Fluazinam (363); Ipconazol (468); va Metrathenon . Mot s6 hop chét néu trén dugc
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mo ta, vi du, trong "The Pesticide Manual" [The Pesticide Manual— A World
Compendium; Thirteenth Edition; Editor: C. D. S. Tomlin; The British Crop
Protection Council, 2003], trong d6 sé6 muc duoc dé trong ngodc don. Hop chit néu
trén dugc md ta, vi du, trong patent M¥ s US 8,349,345, ma dugc dua vao day

hoan toan bang cach vién dan.

Theo mét sb phuong an, ché phém héa nong chira luong hitu hiéu cia mot
hoac nhiéu chét diét nAm duogc chon tir nhém bao g61n: fludioxonil, metalaxyl va
chét diét ndm strobilurin, hodc hdn hop cia ching. Theo mdt s6 phuong 4n, chat
diét nidm strobilurin 1a azoxystrobin, picoxystrobin, kresoxim-metyl, ho#c
trifloxystorbin. Theo mét sb phuong an, ché phim hoéa ndng chira lugng hitu hiéu
cia mdt hodc nhiéu chit diét con tring duoc chon tir phenylpyrazol va
neonicotinoit. Theo mot sé phuong an, phenylpyrazol 13 fipronil va neonicotinoit 13
dugc chon tir thiametoxam, imidacloprid, thiacloprid, clothianidin, nitenpyram va
acetamiprid. Hop chit néu trén dugc mo ta, vi du, trong US 7,071,188, ma dugc dua
vao day hoan toan bing cach vién dan. Theo mot sb phuong 4n, ché phdm hoa nong
chtra Ivgng hitu hi¢u cia mot hodc nhiéu sinh hoc thudc trir sdu, bao gém nhung
khong chi gigi han &, Pasteuria spp., Paeciliomyces, Pochonia chlamydosporia,
Myrothecium metabolites, Muscodor volatiles, Tagetes spp., bacillus firmus, bao
g0m bacillus firmus CNCM 1-1582.

IV. Dung 1én cay

Ché phim va thanh phan chira chat chi van ABA c6 thé dugc dung 1én cay
bing cach ap dung nhiéu phuwong phap da biét, vi du, bang cach phun xit, phun mu,
nhing, rét, tu6i, ric hodc rai thanh phin nay lén chat liéu nhan giéng, hodc chai
hodc db hodc theo cach khéc, cho thanh phan nay tiép xuc voi ciy hoic, trong
truong hop hat giéng, bang cach phii, bao, phun, nhiing, ngam hat gidng trong thanh
phan, hoic theo cach khac, xir 1y hat gidng. Theo mot phuong an thay thé, dé xur 1y
truc tiép cdy hodc hat giéng trude khi gieo trdng, ché phdm theo sang ché co thé
cling dugc dua vao dat mau hodc mdi trudng khac ma hat gibng s& duoc gieo vao
d6. Vi du, ché phé‘m c6 thé dua vao dit mau béng cach phun, rac, roto, tudi hodc
theo cach khac, xtr ly d4t mau. Theo mot s phuong 4n, chat mang cling dugc ding
theo phuong an nay. Chat mang c6 thé 1a rdn hodc 16ng, nhu néu trén. Theo mot sd
phuong an, bun duogc tao huyén phu trong nudc lam chit mang cta chét cht van

ABA, va hon hop nay dugc phun vao dat mau hodc méi trudong gieo trong va/hoic
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phun 1én hat giéng khi n6 duge gieo.

Céc kiéu cay ma c6 thé duogc xir Iy bang chit chi van ABA duge mo ta & day
bao gém ca loai thuc vat mot 1a mam va loai thuc vat hai 14 mam bao gém ngll cbe
nhu cay lda mach, lda mach den, lta mién, lta mi den, yén mach, théc, lta mi, cay
dau twong va cdy ngo; cu cai duong (vi du cu cai duong ngot va cu cai duong cho
gia suc); cay bau bi bao gém dua chudt, dua thom, dua vang, bi va dua h4u; rau ho
cai bao gdm cdy bong cai xanh, cii bép, sup lo, cai thia, va rau xanh nhiéu 14 khac,
cac cay khac bao gém ca chua, cay 6t, rau diép, cay dau, dau Ha Lan, hanh, téi va
dau twong; cdy c6 dau bao gdm céy cai dau, cdy lac, hoa huéng duong, cai dau
nguyén thiy, va cay ddu tuong; cdy ho ca bao gbm cdy thude 14; cdy than ct va than
ré bao gdm khoai tay, ct tir, cAy cii cai, ci cai dudng, ca rot va khoai lang; cy an
qua bao gom cdy dau tay; cdy c6 nhiu chét xo bao gdm cdy bong va ciy gai dau;
cac ciy khac bao gdm ca phé, ciy trong theo lubng trong vudn, ciy lau nim, ciy
canh than gd, hoa trong tham va xén bing bao gdm cim chudng va hoa hong; cay
mia; cdy trong trong chau; cdy thuong xanh bao gbm cdy linh sam va cdy thong; cay
rung 14 bao gdm cdy gb thich va cay sdi; va cdy cho qua va hat bao gdm cay anh

dao, tao, 1€, ciy hanh, cay dao, cay ho dao va cay c6 mui.

Can phai hiéu rang chat chi van ABA dugc mo ta & day bat chudc chirc nang
cia ABA déi véi té bao. Vi vy, du doan ring mot hodc nhiéu dép ung té bao ma
do viéc cho té bao tiép xtc véi ABA giy ra ciing sé& dugc gy ra khi cho té bao tiép
xtc voi chat cha van ABA dugc md ta & day. Chét chu vin ABA duoc md ta & day

bét chude chirc ning cia ABA va dugc cung cip & dang bao ché hitu dung.

Theo mot s6 phuong 4n, viéc ding chit chi vin ABA duge mo ta & day sé

lam tang kha nang chiu stress phi sinh hoc cua cay.

Theo mét s6 phuong 4n, viéc ding chét chii van ABA duoc mb ta & diy 1én

hat giong s€ trc che sy ndy mam cua hat giong.
Séang ché con dé xuat cay tiep xuc voi ché pham ABA duge mo ta ¢ ddy. Cay

khi tiép xuc v6i ché phim ABA c6 thé bao gdm mot phan cua cdy va/hodc hat

gidng.
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V. Sang loc chét chu van ABA va chat di khang méi

Sang ché mo ta phuong phap sang loc chét chu véan hoa hoc gia dinh dé xac
dinh xem li€u chit chi van gia dinh c6 chu van polypeptit thu thé PYR/PYL, khi
chat chu van gia dinh nay dugc cho tiép xuc vai polypeptit thu thé PYR/PYL. Mot
chét "chu van" cho protein thu thé PYR PYL, nhu dugc dung trong ban md té nay,
néu su c6 mit cua chét nay gay hoat hoa hoac diéu hoa tang hoat tinh cta thu thé, vi
du, dé lam tang muc do dan truyén tin hiéu theo chiéu xudi tir thu thé PYR/PYL.
Theo sang ché nay, mot chit chu vén thu thé PYR/PYL, néu c¢6 mit vai néng do
khong 16n hon 200pM, thi viée cho chat nay tiép xtc véi thu thé PYR/PYL sé& gy
hoat hdéa hoac diéu hoa tang hoat tinh cua thu thé PYR/PYL. Néu mot chét khong
gay hoat hoa hodc diéu hoa tang hoat tinh ctia protein thu thé PYR PYL khi chat
nay c6 mit vi ndng do khong cao hon 200uM, thi chét nay khong chi van dang ké
thu thé PYR/PYL. Nhu duoc st dung & day, viéc "hoat hoa" can c6 mot ngudng
hoat tinh t6i thiéu ma chét nay gy ra. Viéc xac dinh xem ngudng hoat tinh t61 thiéu
nay can dap Ung cé thé duoc thuc hién, vi du, béng cach ap dung thtr nghiém
phosphataza enzym ma thiét 1ap duoc tri sé6 muc do hoat tinh enzym t61 thiéu can
duogc tao ra, hodc bang cach 4p dung thir nghiém phosphataza enzym khi c6 mat
thudc thtr dung cho phuong phép so mau (vi du, para-nitrophenylphosphat), trong
d6 ngudng hoat tinh t6i thiéu dugc dap ting néu quan sat thiy su thay dbi mau.

Sang ché ciing mo ta phuong phap sang loc chét chii vAn ABA va chit dbi
khéng bang cach sang loc kha ning cta phan tr khi tao ra lién két PYR/PYL-PP2C
trong truong hop chét chi vén, hoic khi phd v& khd ning ciia ABA va chat chu van
khac dé tang cuong lién két PYR/PYL-PP2C trong truong hop chit dbi khang. Mot
s6 quy trinh sang loc khac nhau ¢6 thé duoc ap dung dé xac dinh xem mot chét 1a
chu vén hay déi khang polypeptit PYR/PYL.

Viéc sang loc ¢6 thé duge thuc hién bang cach sir dung thude thir duge phan
tach, tinh ché hodc tinh ché mot phan. Theo mdt sé phuwong an, polypeptit PYR
PYL tinh ché hodc tinh ché mot phan c6 thé dugc sir dung.

Theo cach khéc, phuong phép sang loc trén co s& t& bao c6 thé dugc ap
dung. Vi du, té bao ma bidu hién tu nhién polypeptit PYR/PYL hodc biéu hién téi t6
hop polypeptit PYR/PYL ¢6 thé dugc st dung. Theo mdt s phuong 4n, té bao dugc

st dung 1a t€ bao thuc vét, t€ bao dong vat, t¢ bao vi khuan, t€ bao ndm, bao gom
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nhung khong chi giéi han &, t& bio nAm men, té bao con tring, hodc té bao dong vat
cd vu. Noi chung, phuong phdp sang loc nay bao gdm viée sang loc nhiéu chét dé
xé4c dinh xem mot chit c6 diéu hoa hoat tinh cia polypeptit PYR/PYL bang cach, vi
du, lién két véi polypeptit PYR/PYL, hodc hoat héa polypeptit PYR/PYL hodc lam
tang su biéu hién cua polypeptit PYR/PYL, hoic md héa phién ma polypeptit
PYR/PYL.

1. Thir nghiém lién két polypeptit PYR/PYL

Mot cach tuy y, phép sang loc so bd c6 thé dugc thuc hién bang cach sang
loc céc chat c6 kha nang lién két voi polypeptit PYR/PRL, khi it nhat mot s6 chat
duoc xdc dinh theo cach nhu thé co kha nang la chit didu bién polypeptit
PYR/PYL.

Thir nghiém lién két c6 thé bao gdbm viéc cho polypeptit PYR/PYL tiép xtc
v6i mot hodc nhilu chit thir va dé du thoi gian dé protein va chét thir tao thanh phirc
lien két. Phtic lién két bat ky duogc tao thanh c6 thé dugc phét hién bang cach ép
dung k¥ thuat bat ky trong s6 cac ky thudt phéan tich da néu. Thir nghiém lién két
protein bao gdm, nhung khong bi géi han &, phuong phap ma do mirc do dong két
tu hodc dong di chuyén trén gel SDS-polyacrylamit khong bién tinh, va su dong di
chuyén trén tham tach Tay (vi du, xem: Bennet, J.P. va Yamamura, H.I. (1985)
"Neurotransmitter, Hormone or Drug Receptor Binding Methods," trong
Neurotransmitter Receptor Binding (Yamamura, H. 1., et al., eds.), pp. 61-89). Thu
nghiém lién két khic bao gbm viéc sir dung phd khéi hodc k§ thuat NMR dé xac
dinh phan tir lién két vai polypeptit PYR/PYL hodc su thay thé co chat danh dau (vi
du, ABA danh déu). Polypeptit protein PYR/PYL duoc sir dung trong thir nghiém

nay c6 thé duge biéu hién tu nhién, tich dong hoic duge tong hop.

2. Hoat tinh
Chét chi vén polypeptit PYR/PYL c6 thé dugc xac dinh bing cach sang loc
cc chat ma hoat héa hodc lam ting hoat tinh cta polypeptit PYR/PYL. Chéat dbi

khang c6 thé duoc xac dinh bang cach lam giam hoat tinh.
Mot thir nghiém hoat tinh bao gém viéc kiém tra xem ung vién chit chu van

c6 thé lién két protein PYR/PYL véi polypeptit protein phosphataza typ 2 (PP2C)

theo kiéu chu van dac hiéu. Céac cach lai doi dong vat cd vl hodc nam men (vi du,
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xem, Bartel, P.L. et. al. Methods Enzymol, 254:241 (1995)) c6 thé duoc ap dung dé
xac dinh polypeptit hodc phén tir khac c6 tuong tac hodc lién két khi dugc biéu hién
cling v6i nhau trong té bao. Theo mét s6 phuong an, chat ma chi van polypeptit
PYR/PYL dugc xac dinh trong thir nghiém lai do6i gitta polypeptit PYR/PYL va
polypeptit protein phosphataza typ 2 (PP2C) (vi du, ABI1 hodc 2 hodc chét tuong
ddng cta nd, vi du, tir phan nhom A ctia PP2C), trong d6 chét chi van ABA duoc
xac dinh 12 mot chat hoat hoa hodc cho phép lién két giita polypeptit PYR/PYL va
PP2C polypeptit. Vi vay, hai polypeptit lién két khi c6 mat, nhung khong lién két
khi vang mat cht nay. Theo mot sd phuong an, hop chat héa hoc hodc chit duoc
xac dinh 14 chit ché van cua protein PYR/PYL néu té bao ndm men chuyén mau

xanh trong nim men thir nghiém lai doi.

Noi chung, chttc nang sinh hda cua protein PYRI1, va PYR/PYL la trc ché
hoat tinh PP2C. Chirc ning nay c6 thé dugc do ¢ té bao séng bang cach ap dung
phuong phép lai doi trén co s& ndm men hoic té bao khac. Chirc ning nay ciing c6
thé duoc do in vitro bang cach 4p dung thir nghiém phosphataza enzym khi c6 mit
thudc thtr so mau (vi du, para-nitrophenylphosphat). Thir nghiém trén co s& nam
men dugc 4p dung trén ddy 1a chit chi bao gidn tiép vé su lién két phdi tu. DE giai
quyét han ché tiém tang nay, c6 thé 4p dung thtr nghiém canh tranh in vitro, hodc
thir nghiém trén co s& té bao bang cach st dung sinh vat khéac, nhur 12 mot phuong
thirc thay thé dé xac dinh hop chét dich lién két yéu.

3. Thir nghiém biéu hién

Viéc sang loc hop chit ma lam ting mic biéu hién cta polypeptit PYR/PYL
cling duoc d& xudt. Phuong phép sang loc thudong bao gdm viéc thuc hién thu
nghiém trén co s& té bao hodc trén co s& cdy, trong d6 hop chét thir nghiém duoc
cho tiép xuc véi mot hodc nhiéu té bao biéu hién polypeptit PYR/PYL, va sau d6 do
tim sy lam tang biéu hién PYR/PYL (san phém phién ma hodc dich ma). Thu
nghiém c6 thé duoc thuc hién véi té bao ma biéu hién tw nhién PYR/PYL hodc véi
té bao duogc thay doi tai t6 hop dé biéu hién PYR/PYL, hodc véi té bao dugc thay
ddi tai td hop dé biéu hién gen théng béo trong diéu kién kiém soat doan khéi dau
PYR/PYL.

Céac cach kiém soét c6 thé duge thuc hién dé dam bao réng hoat tinh quan sat

duoc 1a xac thue, bao gom viéc chay cac phan Gng song song véi cic té bao thiéu
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chu trac thong bao hodc bing cach khong cho té bao mang ciu tric thong bao tiép

xtc v6i hop chét thir nghiém.

4. Xac nhan

Ban dau, cht dugc xac dinh theo phuong phap bit ky trong s6 phuong phap
sang loc néu trén ¢6 thé duge thir nghiém tiép dé xac nhan hoat tinh rd rang va/hoic
xé4c dinh tac dung sinh hoc khac ctia chét nay. Trong mot s6 trudong hop, chit duge
xéac dinh s& duoc thi nghiém vé kha ning dap tng stress cia cdy (vi du, kha ning
chiu kho han), su ndy mam cua hat gidng, hodc kiéu hinh khac ma bi tac dong boi
ABA. Mot sb thir nghiém va kiéu hinh 1a da biét trong linh vuc k¥ thuit nay va cé
thé duoc ap dung theo phuong phép theo séng ché.

5. Thit nghiém c6 lwu lrgng diu vao cao hoa tan va pha rin

Theo thir nghiém c¢6 luu lugng thuc hién cao theo sang ché, c6 thé sang loc
dén vai nghin chat diéu bién hodc phéi ttr khac nhau trong mét ngay. Cu thé, mdi 18
ctia dia vi chuén c6 thé dugc ding dé chay mot thir nghiém riéng d6i voi chét diéu
bién tiém nang da chon, hoic, néu cac tac dong cua néng do hodc thoi gian u can
duoc quan sat, thi o 5 dén 10 16 c6 thé thir nghiém mot chat diéu bién. Vi vy, mot
dia vi chun do chuan c6 thé thir nghiém khoang 100 (vi du, 96) chét didu bién. Néu
céc dia loai 1536 15 duoc sir dung, thi mot dia c6 thé dé dang thtr nghiém khoang tir
100 dén 1500 hop chét khac nhau. C6 thé thir nghiém vai dia khac nhau mdi ngay;
thtr nghiém sang loc dén mirc khoang 6.000 dén 20.000 hop chét khac nhau hodc
nhiéu hon c6 thé thuc hién bang cach st dung hé théng tich hop theo sang ché.

Ngoai ra, cac cach thure vi dich 16ng dé xur ly thudc thir c6 thé dugc st dung.

Phan tir cin quan tdm (vi du, PYR/PYL hoic té bao biéu hién polypeptit
PYR/PYL) c6 thé lién két voi thanh phin & trang thai rin, truc tiép hodc gian tiép,
thong qua lién két déng hoa tri hodc khong dong hoa tri.

Sang ché dé xuit thu nghiém in vitro dé xac dinh, ¢ dang luu luong dau vao
cao, hop chét ma c6 thé diéu hoa su biéu hién hoic hoat tinh cia PYR/PYL.

Kha nang chiu stress phi sinh hoc c6 thé dugc thir nghiém theo ky thuat bét

ky trong s cac ky thuét da biét ro. Vi du, d6i voi kha ning chiu kho han, ciy dugc

cho sinh truéng trong diéu kién, trong dé lwong nude dugc cung cép cho cdy it hon
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luong nude t6i wu. Kha nang chiu kho han c6 thé dugce xdc dinh theo ti€u chuén bét
ky trong sd cac sd do chuan bao gom ap suat truong, sinh truéng, hi€u suat, va

tuong tu.

VI. Phuong phéap lam tang kha nang chiu stress phi sinh hoc & cay

Sang ché con dé xudt phuong phap viéc lam tang kha ning chiu stress phi
sinh hoc & cdy. Vi vdy, theo mét s phuong 4n, cdy dugc cho tiép xtic v6i chit chu
vin ABA néu & day, hodc ché phdm chira chat chii van ABA, v6i lugng du dé 1am
tang kha nang chiu stress phi sinh hoc ¢ cdy. Luong ché phdm chira chit chi vén
ABA duoc ding cho cdy c6 thé da dé lam tang kha nang chiu stress phi sinh hoc so
v6i khi khong cho cdy tiép xuc v6i ché phdm chit chi van ABA. Cay c6 thé dugc
cho tiép xtc v6i ché pham ABA béng cach ap dung phuong phap bit ky dugc mo ta
& day. Muc gia tang kha nang chiu stress phi sinh hoc cé thé cai thién mtrc sinh
truéng va/hodc kha ning sdng sét clia cay d6i v6i diéu kién stress phi sinh hoc ma
gdy tac dung bat loi dén su sinh truéng hodc séng sot clia cdy. Stress phi sinh hoc

bao gdm diéu kién vt Iy hodc héa hoc dugc mo ta & day.

VIL. Phuong phép tc ché su ndy mam ctia hat gidng & cay

Sang ché con dé xuét phuong phép trc ché sy ndy madm cua hat gidng. Vi
véy, theo mot s6 phuong an, cay, phan cua cdy, hodc hat gidng duoc cho tiép xuc
v6i ché pham chat chi vin ABA v6i luong du dé trc ché sy nay mam cua hat gidng.
Hat gibng c6 thé duge cho tiép xuc véi ché phdm ABA bang cach ap dung phuong
phap bat ky dugc md ta & day. Theo mot s6 phuong 4n, hat giéng duoc cho tiép xtc
truc tiép voi ché phdm chat chi van ABA. Theo mot s6 phuong 4an, dat trong hoic
dat mau duoc cho tiép xtc voi ché phém chira chét chu vAn ABA trudc hodc sau khi
trdng hodc ric hat gidng. Theo mot s6 phuong an, ciy duoc cho tiép xtc voi ché
phém chtra chét chu van ABA véi lugng du dé wc ché su nay mam cua hat giéng ma

sau phat trién thanh cay.

VIIL. Phuong phéap hoat hoa polypeptit thu thé PYR/PYL

Sang ché con dé xudt phuong phip hoat héa polypeptit thu thé PYR/PYL.
Theo mét sé phuong an, polypeptit PYR PYL dugc cho tiép xuc voi hop chit néu
trén, va polypeptit PYR/PYL hoat héa s€ lién két vai polypeptit PP2C. Theo mot sb
phuong an, polypeptit PYR/PYL c6 kha ndng duoc hoat hoa boi hop chat chu van
L.C66C6. Theo mdt sd phuong an, protein PYR/PYL da hoat hoa vé co ban la tuong
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ddng v6i mot trinh tu bit ky trong s6 SEQ ID NO: 1 dén 119. Vi du vé trinh tu thu
thé ABA thu duoc tir nhidu loai ciy duoc néu trong céng bd don yéu cdu cap patent

My 6 2011/0271408, ma duoc dua vao day hoan toan bang cach vién dan.

Theo mdt s6 phuong an, phwong phéap hoat héa thu thé PYR/PYL trong thir
nghiém khong cé té bao in vitro. Theo mot sé phuong an, phuong phép nay hoat
hoéa thu thé PYR/PYL biéu hién & té bao. Theo mot sé phuong an, té bao nay con
biéu hién polypeptit PP2C. Theo mot s6 phuong an, té bao 1a t& bao thuc vat. Theo
mot sb phuong an, té bao 1a té bao dong vat hoac dong vat cé vi. Theo mot sb
phuong an, té bao biéu hién protein PYR/PYL noi sinh. Theo mot sb phuong an, té
bao duoc xtr Iy dé biéu hién polypeptit PYR/PYL noi sinh. Theo mot s6 phuong 4n,
té bao biéu hién polypeptit PP2C ndi sinh. Theo mot s6 phuong an, té bao biéu hién
polypeptit PP2C dugc chon tor HABI (tuong ddng véi ABI1), ABII, hoic ABI2.

Theo mét s6 phuong an, polypeptit PYR/PYL da hoat héa gay ra su biéu
hién cua gen khac loai. Theo mét sé phuwong 4n, gen khac loai 1a gen dép Gmg ABA.
Theo mot sd phuong an, biéu hién gen dugc tao ra xuét hién trong té bao ma biéu
hién polypeptit PYR/PYL n¢i sinh. Theo mot s6 phuong an, biéu hién gen dugc tao
ra xut hién trong té bao ma biéu hién polypeptit PYR/PYL khac loai.

Vi du thue hién sang ché

Vidul
Vi du nay cho thdy ring chét chi van ABA méi dugc md ta & ddy lién két
v6i va hoat héa nhiéu thu thé PYR/PYL.

Phwong phap

Sang loc héa chat

Hé lai d6i nAm men dd néu duoc dung trong phép sang loc luu lugng cao
(HTS) dé xéac dinh chit chi van ABA (xem, Peterson FC, et al. (2010) Structural
basis for selective activation of ABA receptors. Nature Structural & Molecular
Biology 17(9): 1109-1111). Trong hé nay, twong tac thu thé duoc ting cudng béi
chat cht van - PP2C din dit sy biéu hién cta gen thong bao URA3 hogc HIS3 va
ctru nguy cho su dinh dudng thu dong uraxil hodc histidin ciia cac dong gbe
(Peterson FC, et al. (2010); Vidal M, Brachmann RK, Fattaecy A, Harlow E, &
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Boeke JD (1996) Reverse two-hybrid and one-hybrid systems to detect dissociation
of protein-protein and DNA-protein interactions. Proceedings of the National
Academy of Sciences of the United States of America 93(19): 10315-10320). HTS
duoc thue hién bang cach st dung 5 chung thong bao khac nhau ma biéu hién mién
lien két (BD) lién hop vai PYRI, PYL1, PYL2, PYL3 hodc PYL4; ching dugc
ddng bibu hién v6i mién hoat hoa (AD) lién hop v6i HAB1 (pACT-HAB 1); cdu
tric s dung da dugc mo ta ¢ trén (Park ef al. 2009). Céc tac gia sang ché da mo ta
cac ching nay trong hai phép sang loc ri€ng biét. O phép sang loc thir nhat, ~
65.000 hop chit nhan duoc tir Chembridge (San Diego, USA) dugc thir nghi¢m vé
hoat tinh chét cha véan béng cach ap dung thtr nghiém halo, vé co ban nhu da duogc
Gassner NC, ef al. va cac dong tac gia mo ta (2007) (Accelerating the discovery of
biologically active small molecules using a high-throughput yeast halo assay.
Journal of Natural Products 70(3):383-390). Theo phuong phéap nay, chung nam
men duoc nhin vao thach aga chon loc va que mang hop chét dugc cdy chuyén tir
dung dich gbc DMSO 10mM lén cac dia thir nghiém; dau que c6 mat do té bao gia
tang ¢ vung lan can chira hop chét hoat tinh. Thuc nghiém bang cach 4p dung thir
nghiém halo sir dung dong ndm men PJ69-4A va mdi truong duge bd sung 10mM
3-aminotriazol dé cai thién mirc do chon loc. Phép sang loc halo dugc thiét lap béng
cach st dung Biomek FX c6 trang bi loat vi dia tu dong hoa (Thermo Cytomat) va
cong cu 384-que (V & P Scientific), ma da duogc st dung dé chdm hop chét 1én trén
dia thir nghiém. Trugc khi chuyén mdi hoa chét, cic que duge rira trong hdn hop
gdém DMSO/mude theo ty 1€ 1:1, tiép theo 1a rira bing etanol 95%. Sau chuyén hoa
chat, dia dugc u ¢ 28°C va ung vién chét chu van dugc hién thi bang phép xem xét

bang mat thudng.

Mic dit phuong phép sang loc halo 14 rat manh xét theo khia canh luu lugng,
tiép theo cic tac gia sing ché da 4p dung mot phuong phap sang loc thong thuong
hon dé thuc hién sang loc lan thér hai cho thu vién gom 12.000 thanh vién nhan
duoc tir Life Chemicals (Ukraina). Su thay ddi nay bat ngudn tir dong luc mong
mudn kiém soat tot hon ndng d6 thir nghiém. Trong phép sang loc thir hai, cAu tric
thong bao dugc biéu hién & ching ndm men MAV99, ma cho phép chon loc trén co
s¢ uraxil théng qua gen chuyén URA3 dinh huéng bdi doan khéi dau GALI
(Peterson FC, et al. (2010)). Hop chat sang loc duoc bd sung vao mdi trudong
uraxil chon loc da duoc gieo mam chiing théng bao trong dang 96 dia 10 & ndng do

cudi cung la 25M; su sinh trudng nam men dugc quan sat bang mat thuong sau ~3
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ngay. Hop chit duoc cdy chuyén sang 16 sang loc tir dung dich gbc 2,5mM bang
cach st dung thiét bi xir Iy chat 16ng Biomek FX.

Céch sang loc thu ba, thu vién Life Chemicals cling duoc sang loc dé tim
chét trc ché su ndy mam cia Arabidopsis trong moi trudng thach hoa ran chira mudi
0,5X MS, sucroza 0,5% va hop chét thir nghiém 25uM. Céc hop chét duge chon loc
tir thtr nghiém ndy mam dugc thir nghiém tiép trong thir nghiém lai doi ndm men.
Hop chét chon loc dugc bd sung tir cac nha cung cép ban dau va dugc dung trong
phép sang loc thir hai va phép xéac dinh cac dac diém ctia hop chit. Quinabactin va

chét tuong tu cia n6 duge mua tur Life Chemicals.

Thir nghiém hoat tinh PP2C

Cac protein HAB1 va PYL duogc biéu hién va tinh ché nhu da néu (Park SY,
et al. (2009) Abscisic Acid Inhibits Type 2C Protein Phosphatases via the PYR/PYL
Family of START Proteins. Science 324(5930): 1068-1071), cung v6i céc thay doi
rat nho. Dé thu duoc protein dung hop GST-HABI, -ABI1 va -ABI2, cic ADN bd
tro HAB 1 dugc tach dong vao pGex-2T, trong d6 ADN b trg ABI1 va ABI2 duoc
tach dong vao vat truyén pGex-4T-1. Viéc biéu hién duoc thuc hién trong té bao vat
cha BL21 [DE3]pLysS. Té bao bién doi dugc nudi ciy so bd qua dém, dugc chy
chuyén sang mdi truong LB va dugc nudi cdy & 30°C dé nudi cay Agy & ~0,5. Sau
do6, moi truong nay duogc 1am lanh trén nude da va MnCl, duoc bd sung dén 4mM
va IPTG duogc bd sung dén 0,3mM. Sau khi 1 trong thoi gian 16 giv & 15°C, té bao
dugc gom va protein tai t6 hop duoc tinh ché trén glutathion agaroza nhu da néu
(Park SY, et al. (2009). Bé thu duoc protein dung hop thu thé 6XHis-PYL, thu thé
ADN bd tro cho tht ca 13 ABA thu thé duoc tach dong vao vat truyén pET28 va
duoc biéu hién va tinh ché nhu da néu (Park SY, e al. (2009). Dé thu dugc cic
protein dung hop thu thé 6XHis-PYL, ADN b trg thu thé dbi véi tat ca 13 thu thé
ABA duge tach dong vao vét truyén pET28 va dugc biéu hién va tinh ché nhu da
md td (Mosquna A, et al. (2011) Potent and selective activation of abscisic acid
receptors in vivo by mutational stabilization of their agonist-bound conformation.
PNAS 108(51):20838-20843); viéc nay tao ra protein hoa tan va httu dung (danh gia
duoc bang cach ap dung thir nghiém tc ché PP2C qua trung gian thu thé) cho tat ca
cac thu thé ngoai trir PYL7, PYL11 va PYL12. Do d6, ba thu thé nay dugc biéu
hién theo cach khac & dang protein dung hop lién két maltoza (MBP) bang cach st
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dung vat truyén pMAL-c; viéc biéu hién cac cdu truc nay dugc thuc hién trong
chung vat chia BL21 [DE3]pLysS voi didu kién gay cam Ung gidng nhau dugc st
dung cho GST-HAB 1. Protein dung hop MBP-PYL téi t6 hop duoc tinh ché tir san
pham phan giai dugc siéu &m va lam cho trong bing cach sir dung amyloza resin
(New England Biolab, Inc.) c6 sir dung huéng dan ctia nha san xuét. N& luc nay tao
ra protein dung hgp MBP-PYL11 c6 hoat tinh, nhung khong tao ra protein dung
hop v6i PYL7 va PYL12.

Thir nghiém hoat tinh PP2C bing céch st dung thu thé t4i t6 hop va PP2C
duoc thuc hién nhu sau: Protein tinh ché duoc U so bo trong 80ul dung dich dém
the nghiém chira 10mM MnCl,, 3pg albumin huyét thanh bo va 0,1% 2-
mercaptoetanol véi ABA hodc chit chu vin ABA trong thoi gian 30 phat & 22°C.
Phan tmg dugc bit diu bang cach b sung 20l dung dich phan tmg chira Tris-OAc
156mM vao, do pH 7.9, 330mM KOAc va 5SmM 4-metylumbelliferyl phosphat sau
khi cac phép do huynh quang duoc thuc hién ngay lép tirc bang cach st dung bd loc
kich thich 355nm va kinh loc phat xa 460nm trén thiét bi doc dia Wallac. Hén hop
phan ung 1an luot chira 50nM PP2C va 100nM protein PYR/PYL.

Hinh 1A thé hién nhém chat chi van ABA lam vi du. Nhu duge thé hién trén
Hinh 1B, nhidu thu th& PYR/PYL duoc hoat héa bang mot s chat cha van, ké ca
LC66C6, trong thir nghi¢ém lai do1 ndm men. Thir nghiém nay cho thdy tuong tac
vat ly dugc tang cudong boi chéat chu van cia protein PYR/PYL va protein PP2C
nhém A khi thu thé ddc hiéu va PP2C duoc lan lugt dung hop véi mién hoat hoa
GAL4 va mién lién két ADN, nhu da néu trén (Park e al. 2009). C4c thir nghiém
trén co s& nAm men nay thé hién réng LC66C6 1a chat chu van cua nhiéu thu thé
PYR/PYL, khong gidng chit chii van pyrabactin dd néu trén, ma c6 tinh chon loc
thu thé cao hon ABA hodc chit cha van LC66C6 méi. Nhu di néu trén, su lién két
ma dugc tang cuong boi chét chu van gifta thu thé véi PP2C nhém A sé e ché hoat
tinh PP2C phosphataza. 0 Arabidopsis, ¢ 14 thu thé PYR/PYL, 13 thu thé trong s6
d6 c6 thé lam trung gian cho dap ung ABA trong hé tht nghiém trén co so té bao
tran thuc vat (Fujii ez al. 2009). Dé kiém tra tinh chon loc LC66C6 k¥ ludng hon,
cac tac gia sang ché da nd luc bidu hién va tinh ché protein 6X-His-PYR/PYL t4i t6
hop cho tht ca 14 thanh vién va khoi phuc thu thé dap tng ABA dbi voi tat ca céc
thu thé ngoai trir PYL7, 12 va 13, ma khong duoc tao ra ¢ dang hoat tinh vi 1y do k§
thuat. Dai thu thé tai t6 hop cho phép hinh dung gan nhu hoan toan hoat tinh cia

-32-



33838

chét chii van ABA déi v6i thanh vién cua ho thu thé PYR/PYL Arabidopsis. Nhu
duoc thé hién trén Hinh 2, hoat tinh enzym PPC2 cia HBA1, ABI1, va ABI2 bj uc
ché dén > 90% bang 10uM ABA khi c6 mit tat ca cac thu thé ABA dugc thu
nghiém (Hinh 2B). Pap tng véi LC66C6 (Quinabactin), quan sat thiy mirc e ché
PP2C >70% ctia HBA1, ABII, va ABI2 dbi véi cac thu thé PYRI, PYLL, PYL2,
PYL3 va PYLS.

Dé xac dinh tiép dic tinh cua hoat tinh quinabactin va xéac dinh tinh chon loc
thu thé cua né, thir nghiém Uc ché qua trung gian thu thé PP2C duoc thuc hién béng
cach str dung 10 thu thé tai t6 hop két hop v6i PP2C 1a HAB1, ABI1 hodc ABI2.
Céc thtr nghiém nay cho thiy riang quinabactin hoat héa PYRI, cac PYL 1 dén 3 va
PYL5 vdi tri s6 ICs thép hon mic micromol va thé hién hoat tinh cao hon dang ké
& vi tri thu thé dime (Hinh 2, 3 va 4). Két qua nay con cho thdy quinabactin 1a
PYRI hodc chit chi vin PYL1 manh hon ABA (Hinh 2 va 3). Ngoai ra, muic {rc
ché PP2C t6i da quan sat thiy v6i quinabactin 13 cao hon mirc quan sat thay voi
pyrabactin ddi véi tat ca cac thu thé duoc thir nghiém. Mic du pyrabactin ¢ thé
hoat hoa PYL5 véi ICsy bang 0,90uM, n6 bdo hoa & mirc do uc ché PP2C ~40%,
diu nay goi y rang no la chat chi van PYL5 khong hoan toan/mot phan. Vi vay, vi
du nay minh hoa viéc x4c dinh chat chu van sulfonamit méi cé hoat tinh phé thu thé

rong va c6 hoat tinh sinh hoc gia tang tuong d6i so v&i pyrabactin.

Vidu 2
Vi du nay minh hoa rang chat chi van ABA méi rc ché sy ndy mam va su

sinh trudng cua cay.

Phan tich Gc ché su nay mam va su sinh truong tru dudi 14 mam cua
Arabidopsis

Péi véi phan tich tic ché sy nay mam va su sinh truong tru dudi 14 mam cia
Arabidopsis, hat gidng sau khi chin khoang 4 tudn dugc khir tring bé mit bang
dung dich chtra 5% NaClO va 0,05% Tween-20 trong thoi gian 10 phut, va trang
bang nudc bon lan. Hat gidng khtr tring duge tao huyén phu véi 0,1% aga va gieo
1én mdi truong thach hoa rén 0,8% chira mudi 1/2 Murashige va Skoog (MS)
(Sigma-Aldrich) khi c6 mdt hoa chat va dugc bao quan & 4°C trong thoi gian 4
ngay, sau d6 duogc cay chuyén & 22°C trong bong t61 hodc anh sang. Su ndy mam

duoc x4c dinh sau thoi gian 0 4 ngay, trong do6 su sinh truéng tru dudi & mam dugc
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chup anh sau khi u 6 ngay.
Chét liéu cay

Céc alen/ching dot bién dudi day dugc str dung: aba2-1 (Leon-Kloosterziel
KM, et al (1996) Isolation and characterization of abscisic acid-deficient
Arabidopsis mutants at two new loci. Plant J 10(4):655-661), abil-1 (Umezawa T,
et al. (2009) Type 2C protein phosphatases directly regulate abscisic acid-activated
protein kinases in Arabidopsis. Proceedings of the National Academy of Sciences of
the United States of America 106(41): 17588-17593), abi3-9, abi4-11 (Nambara E,
et al. (2002) A screen for genes that function in abscisic acid signaling in
Arabidopsis thaliana. Genetics 161(3): 1247-1255), va t& boi prylpyllpyl2ply4
(Park SY, et al. (2009) Abscisic Acid Inhibits Type 2C Protein Phosphatases via the
PYR PYL Family of START Proteins. Science 324(5930): 1068-1071); toan by cac
chung nay c¢6 ngudn gdc Columbia. Ching dot bién ti bodi prylpyllpyl2ply4 duoc
str dung duogc lai nguoc lai Columbia ba lan. Hat giéng lua mach va ciy du tuong
mua dugc tir Living Whol Foods, Inc., trong d6 hat giéng ngd nhan duoc tir W.
Atlee Burpee & Co. Phuong phép chi tiét duoc st dung cho ¥ thir nghiém sinh hoc

bang cach sir dung cac chét liéu nay dugc mo ta dudi dang thong tin ho trg.

Dé kham phé két qua sinh 1y hoc ctia cdc dic tinh chu vén dong nhét cia
1.C66C, céc tac gia sang ché da xac dinh dic didm cua cac tic dung ctia nd dbi véi
hat gidng, cdy gidng con va cay trudng thanh Arabidopsis. Nhu dugc thé hién trén
Hinh 5, chat chu vin ABA dugc md ta & diy trc ché manh su nay mam cua hat
gibng & cay Arabidopsis. Hinh 5A va Hinh 5B cho thdy rang mot s6 cht chu van,
ké c& LC66C6, trc ché sy ndy mam cua hat gidng theo cach phu thudc lidu. Cu thé
1a, LC66C6 cb tac dung, trén co s& mol, gén bang (+)-ABA, khi tc ché su nay
mam, va hiéu qud hon so v6i nhiéu chit cha van duoc thir nghi¢m khac.

Hinh 5C va Hinh 5D thé hién tdc dung cia chit chi van ABA (+)- va
L.C66C6 khi trc ché sy ndy mam cta hat gidng tir nhiéu dot bién khong nhay ABA.
Nhu duoc thé hién trén Hinh 5C, & néng do SuM, LC66C6 uc ché su nay mam theo
kiéu tuong tu nhu (+)-ABA d6i v6i tit ca cac dot bién thir nghiém duge ngoai trix
@i voi dot bién ta boi (pyrl/pyll/pyl2/pyl4) va dot bién don pyrl ciia PYR PYL.
Két hop vé6i s6 lidu ICso da thé hién trén Hinh 4, dit liéu di truyén goi y rang hoat
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tinh e ché su nay mam ciia LC66C6 duge giai thich phén 16n theo kha ning ctia né
trong viéc cht van PYRI1, PYL1 va PYL2. Kha nang cua ABA trong viéc uc ché su
nay mam & dot bién t boi duge giai thich mot cach thich hop theo hoat tinh chu
van dbi véi cac thu thé khac. Dit liéu di truyén theo séang ché la phu hop véi gia
thuyét rang PYR1 dong vai tro quan trong nhung du thira trong su nay mam cua hat
gibng khi dép ung v6i ABA, vi thé dot bién pyrl ndzy mam khi c6 mdt LC66C6 hodc
pyrabactin voi ndng d6 5puM (Park et al. 2009).

Nhu duoc thé hién trén Hinh 6, LC66C6 ciing tic ché su sinh truéng cia ciy
sau khi ndy mim. Hinh 6A va Hinh 6B cho thdy rang LC66C6 tc ché su kéo dai
cta ré & cay kiéu dai, abil, va dot bién tir bdi, va c6 hiéu qua c6 thé so sanh duge
v&i hodc ¢6 hiéu qua 16n hon mot chit so v6i (+)-ABA khi tic ché & tat ca cac ndng
do thtr nghiém. Ngoai ra, Hinh 6C minh hoa réng LC66C6 (e ché su sinh truong
cla ca cay kiéu dai va cay dot bién theo cach phu thudc ndng do. Su trc ché sinh
trudng cta cdy bang LC66C6 16n hon déng ké so v6i su e ché bang pyrabactin, va
c6 thé so sanh véi su e ché bang (+)-ABA.

Vi du nay cho thdy ring LC66C6 1a chét wc ché tiém tang déi voi su ndy
mam cua hat gibng va su sinh trudng cla ca cay kidu dai va cdy dot bién khong
nhay véi ABA.

Vidu3

Vi du nay cho thdy rang chat chi van LC66C6 gy ra khd nang chiu stress
kho han.

Thtr nghiém sinh 1y hoc

Thtr nghiém sinh 1y hoc dugc thuc hién & cdy Arabidopsis sinh trudng &
nhiét d6 22 + 2°C va do 4m twong dbi (relative humidity - RH) bang 45 + 10%
trong chu ky 16 gio sang/8 gio tdi. P6i v6i phan tich mét nude do bay hoi &
Arabidopsis, cdy dugc xu ly trude bang cach phun mu 4ml dung dich chtra 25uM
hop chat va 0,05% Tween-20. 12 cay 4 tudn tudi dugc phun timg hop chit hodc doi
ching da phan tich. Sau qua trinh xr 1y so bd qua dém bang hop chit, cac phan moc
lén trén duogc tach ra khoi ré, va trong luong méi cua ching dugc do cach nhau
khoang thoi gian 20 phut trong thoi gian 2 gio. Dé do khe 16 khi, cay dugc xtr 1y so
bo bang hop chit nhu néu trén, duge che bing cac nap nhua dé duy tri do am tuong

doi (RH) cao va sau qua trinh xt Iy so bd qua dém, cdc dau an trén bi¢u mo cua la
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duogc thu 1dy bang cach ap dung phuong phap Universal Micro-Printing ctia Suzuki
(SUMP) nhd st dung dung dich diu 4n SUMP cho dia SUMP B (SUMP
Laboratory). Cac dau an trén 14 dugc phan tich bang kinh hién vi 4nh sang va cic
khe 13 khi dugc xac dinh tir do rong 16 bang cach sir dung phan mém ImageJ 1.43v
(National Institutes of Health, USA). D6i voi thu nghiém stress kho han trén
Arabidopsis, khoang 1,5ml dung dich chira 25uM hoa chat dugc dung dé phun Ién
cdy cach ngay trong thoi gian 3 ngay. Cay duoc sinh trudng trong cac binh vudng
kich thuéc 6 X 6 X 5cm chita 100g dat mdi binh. Thir nghiém stress khd han trén
cay dau tuong duoc thuc hién khi cdy sinh trudng & 25+2°C, RH 65+10% theo chu
ky 16 gio sang/8 gidr t6i. Khoang 20ml dung dich chira 50uM hoa chét va 0,05%
Tween-20 dugc phun vao timg binh (3 cdy mdi binh) 3 ngay bbn 1an. Céc binh duoc
st dung c6 cd 250ml, va chira 200g dat mdi binh. Cac binh duoc phu bang Parafilm
dé muc mit nude do duge 1a mat nude qua trung gian bay hoi. % lugng nuée trong
dat duoc xac dinh bang cach do trong lwgng binh va tinh todn bing may tinh bing

cach loai trir trong lwong dat kho ra khoi tong trong lugng.

Phan tich mét nuéc & cdy dau tuong, cdy lia mach va ciy ngd.

Déi voi phan tich mét nudce bang cach st dung cdy dau twong, cdy lia mach
va cay ngd, dung dich chtra 100pM hoéa chét va 0,05% Tween-20 dugc phun 1én céc
phan moc bén trén ctia cdy. Cay dau tuong, cdy lta mach va cdy ngd dugc dung lan
luot 1a khoang 4-, 2- va 2- tudn tudi. Hop chét duoc dung 16 gio trude khi thuce hién
thtr nghiém mat nuGe. Dé do nudce bi mét, tat ca cac chdi cay dugc tach roi va trong

lugng méi cia cdy dugce theo doi.

Hinh 7 thé hién tac dung ciia LC66C6 ddi véi nhidu thong s6 lién quan dén
stress kho han. Nhu duoc thé hién trén Hinh 7A va Hinh 7B, LC66C6 1am giam
luong mét nude do bay hoi ¢ cac 1a cdy tach roi tir cay kiéu dai va cay dot bién
aba? (dot bién thiéu ABA 2). Tuy nhién, nhu dugc thé hién trén Hinh 7C, LC66C6
khéng 1am giam sy mat nudc do bay hoi & cic 1a cy tach roi tir cly dot bién abil-1.
Hinh 7D cho thdy ring LC66C6 lam dong 16 khi & cdy kiéu dai va cdy dot bién
aba2, nhung khong lam dong 16 khi & cdy dot bién abil-1. Hinh 7E cho thiy tac
dung cta hop chat chii véan d6i voi luong nude trong dat trong qué trinh xir 1y kho

han cda cady déau tuong.

Hinh 8A cho thdy rang viéc xir ly clia cdy bing quinabactin mang lai kha
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nang chiu stress kho han & cy Arabidopsis twong tu v6i khd nang mang lai nho qua
trinh xt 1y bang (+)-ABA. Trong Vi du nay, cdy hai tudn tudi dugc ap dung stress
kho han bang cach kiém ché nuéc va dugc chup anh sau 12 ngay. Cay duoc tai tudi
nuée sau 2 tudn xir Iy kho han. S6 ciy con séng trén tong sd cay thir nghiém dugc
thé hién bén canh anh chup. Hinh 8B cho thiy rang qué trinh xt 1y cdy dau tuong
bang quinabactin mang lai kha ning chiu stress kho han twong tu v6i kha nang chiu
mang lai nho qua trinh xu ly bang (+)-ABA. Trong Vi du nay, ciy hai tuan tudi
duoc dua vao stress kho han bang cach kiém ché nude va chup anh sau 8 ngay xt ly
kho han. Béi voi tht ca qua trinh xu ly stress kho han, hop chét (dugc tht nghiém &
ndng d6 25uM ddi véi Arabidopsis va 50uM d6i v6i cay dau tuong) dugce ap dung
trong dung dich chira 0,05% Tween-20 va duogc 4p dung ¢ dang sol khi 3 ngay mot
lan trong sudt ché do kho han. Tri sb dbi véi tat ca thu nghiém la tri ) trung binh +

SEM (n = 6, 3 cay duoc str dung trong mdi thtr nghiém).

Vi du nay cho thy ring LC66C6 giy ra kha ning chiu stress kho han ¢ céy
Arabidopsis kiéu dai va cdy Arabidopsis dot bién aba2 va & ciy dau tuong kiéu dai

tuong tu véi kha nang chiu dugc mang lai nho (+)-ABA.

Vidu 4

Vi du nay cho thiy ring LC66C6 cam tGmg gen ddp Gng ABA theo cach
tuong tu véi gen dap ing duoc cam Uing baoi (+)-ABA.

Phan tich vi mang

ARN toan phan dugc phan tach bang cach st dung RNAeasy Pant Mini Kit
(Qiagen, USA) theo huéng din cua nha san xuat. Viéc tong hop ADN bo trg, danh
d4u va lai véi Chip ATH1 Arabidopsis (Affymetrix, USA) duoc thuc hién bang
[IGB Core Instrumentation Facility ctia University of California tai Riverside bang
cach st dung quy trinh Affymetrix. Cac mau 1dp ba sinh hoc dugc lai dé st dung
cho cac qua trinh xtr ly bang d6i ching DMSO, ABA, pyrabactin va quinabactin;
hop chét dugc ap dung & nong dd cudi cung 1a 25uM va ARN duge chuén bi tir mo
dong lanh sau 6 gio tiép xuc v6i hop chét hogc ddi ching. Cac déu hiéu bicu hién
cho bd do duogc tinh toan va dugce tinh va chuén hoa theo thuat toan théng ké MASS
(Affymetrix, USA). Viéc loc dit liéu mang trén thuc nghiém duoc thuc hién khi dau
hiéu c6 mat & tit ca cac thir nghiém. Mirc do phién ma trung binh trong mdi qué
trinh xtr Iy héa chit duoc so sanh véi mirc dd phién ma trung binh trong thir nghiém

déi chimg va dugc dung dé tinh toan trén maéy tinh tri s6 1an thay do6i. Tri s lan
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thay dbi duoc chuyén doi log, duge sir dung dé tinh toan trén mdy tinh hé sd twong

quan ca nhan gifta cac diéu kién tht nghiém.

Phan tich RT-PCR dinh lugng

ARN toan phan duoc phén tich bang cach st dung thudc thr tinh ché ARN
ctia cdy (Invitrogen, USA) theo huéng dan cia nha san xuit. ADN bd trg dugc tong
hop tir 1ug ARN toan phan bang cach st dung b kit phién ma dao QantiTec
(Qiagen, USA). PCR thoi gian thuc st dung SYBR Xanh Maxima®/Siéu hdn hop
PCR dinh lugng huynh quang (Fermentas) dugc thuc hién bang hé do PCR thoi
gian thuc 1Q5 (Bio-Rad, Hercules, CA). Luong tuong d6i cia ARN thong tin dich
dugc xac dinh bang cach 4p dung phuong phap dudng cong chuén tuong ddi va
dwoc chudn héa bang luong twong ddi cia ARN thong tin d6i chimg noi. Thu
nghiém sinh hoc 1dp ba dugc thuc hién. Trinh tu doan mdi duge st dung trong cac

thr nghiém nay duoc thé hién trong Bang 1.

Bang 1. T4p hop cac doan mdi ding cho RT-PCR dinh lugng

Ma gen Viét tat Doan mdi thuin Doan moi nghich
AGI cua
Arabidop

SIS

AT1G051 | MAPKKK | AAGCGGCGCGTGGA | GCTGTCCATCTCTCCGTC

00 18 GAGAGA GC

AT5G523 | RD29A TGAAGTGATCGATG | GACACGACAGGAAACAC
10 CACCAGG CTTTG

AT5G523 | RD29B TATGAATCCTCTGCC | ACACCACTGAGATAATC
00 GTGAGAGGTG CGATCCT

AT4G340 | ABF3F GTTGATGGTGTGAGT | AACCCATTACTAGCTGT

00 | GAGCAGC CCCAAG

AT2G462 | GBEF3 GACGCTTTTGAGCAT | ACTGTTTCCTTCGCTCCC
70 CGACACT GTTTC

d6i chimg | ACT2 CTCATGAAGATCCTT | CTTTCAGGTGGTGCAAC
no1 ACAG GAC
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Cay dau Viét tat Doan moi thuin Doan mdi nghich
tuong
GmNAC4 | ACGTCAGTTCCGCAA | GGACCCGTTGGTTTCTC
AAGAT AC
GmbZIPI | GGGAATGGGAATTT | CCTTCTGCCAGGGCTAG
GGGTGAGAA CATG
Doi Gm18S CCTG CG TAAGAACGGCCATGCAC
ching noi GCTTAATTTG ACTC | CA
AAC
Cay lua Viét tat Poan mdi thuin Poan mdi nghich
mach
HVA1 AACACGCTGGGCAT | CGAACGACCAAACACGA
GGGAG CTAAA
HvDRFI | CGGGCGGCGCGATT | ACGGAATTAGGGCCATC
GCGAGC ACG
Doi Hvtubuli | TCCATGATGGCCAA | GACATCCCCACGGTACA
chirng ndi | n2 GTGTGA TGAG
Cayngd | Viét tat Doan mdi thuan Doan moi do
ZmLEA GCAGCAGGCAGGGG | GCCGAGCGAGTTCATCA
AGAA TC
7ZmRAB1 | ATGAGTACGGTCAG | CTCCCTCGCAGGCTGGA
7 CAGGGGCAG ACTG
Doi ZmUbi TGCCGATGTGCCTGC | TGAAAGACAGAACATAA
ching noi GTCGTCTGG TGC TGAGCACAG

Thur nghiém gen thong bao dap ung ABA
Thé lién hop doan khoi dau-GUS dap tmg ABA da co, theo kinh nghiém cta
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cac tac gia sang ché, 1a khong 1y tuéng do mirc do dat trong cao hodc mirc do gy
cam ung tuong dbi thap cta ching trong dap tng véi ABA. MAPKKK 18 ciing 1a
gen gdy cam tng ABA cao v6i mirc do dét trong thap (Matsui A, et al., Plant Cell
Physiol 49(8): 1135-1149 (2008)); MAPKKK 18 cling dap trng manh véi stress kho
han va mudi. Do do, céc tac gid sang ché d3 x4c dinh dic tinh cua tac dung chét chu
van dbi vdi cdy chuyén gen chira doan khéi dau MAPKKK]8:gen thong bao GUS.
Viéc nhudém GUS dugc thuc hién trong dung dich dém phén trng c6 thanh phan sau:
dung dich dém chua 50mM natri phosphat, do pH 7.0, 0,05% Tween-20, 2,5mM
kali feroxyanua, 2,5mM Kkali ferixyanua, ImM X-gluc. Dung dich dém phan tUng
duoc loc chan khong vao mau thir nghiém hai 1an trong thoi gian 10 phut, va sau d6
dugc u ¢ 37°C trong thoi gian 5 giod. Phan ing dugc ngiing bang cach rira miu bing

etanol 70%, va diép luc t6 dugc 1am tring bang cach 1 ¢ 65°C.

Hinh 9 thé hién su thay ddi v& mirc do biéu hién gen giy ra boi dap tng
pyrabactin, LC66C6, va (+)-ABA. Nhu dugc thé hién trén Hinh 9A, LC66C6 gay ra
bidu hién RD29B va ARN thong tin MAPKKK 18 theo cach phu thudc lidu & cy
kiéu dai, trong d6 cdc muc do gdy cam tmg nay bi anh huéng trong ca cay dot bién
t boi abil-1 va ciy dot bién ti bdi PYR/PYL. Viéc gdy cam mg ctia gen biéu hién
bang LC66C6 1a twong tu véi viée gdy cam ung quan sit thy voi (+)-ABA. Tréi
nguoc voi (+)-ABA va LC66C6, pyrabactin khong giy biéu hién gen trong cay kiéu
dai, mac du né gy biéu hién gen lién quan dén ABA ¢ muc do khiém ton nhat khi
gieo hat giéng néu ndng dd cao hon s dung trong qué trinh xir Iy (Park et al,
2009).

Hinh 9B thé hién viéc so sanh tac dong cia ABA va LC66C hodc pyrabactin
dén hé gen, so v6i qua trinh xu ly dbi chimg, ddi véi cay gidng con kiéu dai, nhu
duoc do bing cach lai ARN danh déu véi vi mang ATHI. Nhu duoc thé hién trén
Hinh 9B, LC66C6 cam ung tdp hop cac gen tuong tu voi tdp hop cac gen gay ra boi
ABA trong thir nghiém vi mang. Trai lai, pyrabactin khong gay ra kiéu méu biéu

hién twong tu v6i kiéu mau ciia ABA.
Hinh 9C va Hinh 9D cho thiy rang LC66C6 gy biéu hién gen théng béo &

cung md nhu (+)-ABA. Viéc biéu hién gen thong biao dugc quan sat thiy ¢ té bao

khau va mo mach cua la va ré, va ¢ cac dau ré mam cuia hat gidng hut am.
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Hinh 10 thé hién biéu hién gen dép ing ABA & cac dot bién don PYR/PYL.
Nhu duoc thé hién trén Hinh 10, ARN thong tin MAPKKK18, RD29A, va RD29B
dap ng ABA duoc gdy ra bdi ca LC66C6 va (+)-ABA ¢ kiéu sinh thai Col va Ler
kiéu gen dot bién don va pyrl, pyll, ply2, pyl3 va pyl4. Trai lai, pyrabactin khong
gdy biéu hién dang ké cia gen bét ky trong s6 cac gen dugc thir nghiém trong kiéu

sinh thai bt ky trong s6 céc kiéu sinh thai dot bién don hoic kiéu dai.

Hinh 11 thé hién bidu hién gen dap tng ABA & cdy kiéu dai, cdy dot bién ti
bdi abil-1 va PYR/PYL. Nhu dugc thé hién trén Hinh 11, ca biéu hién duoc gdy ra
boi LC66C6 va (+)-ABA cua ABF3, GBF3, NCED3, va RD29A theo céch phu
thudc lidu & cy kiéu dai Col, trong dé mirc gdy cam (ng bi anh hudng & ca cly dot
bién t bdi abil-1 va cay dot bién ti bdi PYR/PYL. Phi hop véi két qua néu trén,
pyrabactin khong gy bidu hién dang k& cua gen bat ky duge phan tich & cay kiéu
dai.

Vidu5
Vi du nay cho thiy ring cic enzym co ban dé di héa ABA khong gdy anh
huéng dén dap tmg gy ra boi LC66C6.

Nhu duogc thé hién trén Hinh 12, viée trc ché su sinh trudng va su ndy mam
cta cdy boi ABA duogc gia tdng & cdy co dot bién kép dbi v6i cyp707a, enzym co
ban d6i v6i di héa ABA, nhung bi giam & cdy biéu hién qua mac CYP7074
(CYP70740X; xem Hinh 12A-D). Tréi lai, tic dong dén muc do sinh trudong va nay
mam cla cdy bdi LC66C6 khong khac biét dang ké & cay dot bién kép ddi véi
cyp707a, ciy kiéu dai, hoic & ciy biéu hién qua mic CYP707A0X (xem Hinh 12A
dén D).

Vi du nay cho thiy rang enzym duoc tham gia vao qua trinh phan huy ABA
khong anh huéng dén kiéu hinh dugc diéu hoa béi LC66C6.

Vidu 6
Vi du nay cho théy réng LC66C6 co hoat tinh sinh hoc trén nhiéu loai thuc

vat da dang, bao g6m thuc vat mot 14 mam va thuc vat hai 14 mam.

Hinh 13A thé hién rang LC66C6 tic ché su nay mam cia hat gidng ciy bong
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cai xanh, cdy cu cai, cay co linh lang, cdy ddu twong, lia mach, lta mi, lta mién va
cly ngd. Mt do we ché sy ndy mam bang LC66C6 16n hon pyrabactin. Nhu dugc
thé hién trén Hinh 13B, LC66C6 1am giam su mat nude do bay hoi trong thoi gian 2
gid & céac 14 cdy tach roi cia cac loai néu trén. Ngoai ra, LC66C6 gay biéu hién
manh mé& cua gen dap ung ABA GmNAC4 va GmbZIPl & cdy dau tuong (Hinh
13C), gy biéu hién trung binh ctia gen dap ng ABA HVA1 va HVDRF]I ¢ cdy laa
mach (Hinh 13D), va gy biéu hién yéu ctia gen dap ing ABA ZmRabl7 va ZmLEA
& cay ngo (Hinh 13E).

Vi du nay cho thiy rang LC66C6 tic ché su nay mam va lam giam su mat
nuée do bay hoi & nhiéu nhém goém céc lodi quan trong trong ndng nghiép, chi ra

rang LC66C6 14 hitu dung trong viéc 1am giam stress kho han & nhiéu loai.

Vidu 7
Vi du nay thé hién cAu trac hoa hoc cia ABA va chit ch van duge mé ta &

day, va tac dung cua chat chu vén in vifro va in vivo.

Hinh 14 va Hinh 18 thé hién cAu truc hoa hoc ctia ABA va chét chu van dugc
thtt nghiém. Hinh 15A thé hién két qua ctia thir nghiém lai d6i nAim men bang céch
st dung c4c thu th8 PYR/PYL PYRI, PYLI1, PYL2, PYL3, va PYL4 dé thit nghiém
dép Gmg v6i mdi chat chu van dugc thé hién trén Hinh 14. Hinh 15B thé hién két
qua cua thir nghiém chit chu vén trén Hinh 14 déi v6i su ndy mam cia hat gidng
kiéu dai, va cho thay rang LC66C6 1a mdt trong s6 chét cht van hiéu qua nhét, sau
(+)-ABA, dbi véi viée e ché su ndy mim cua hat gidng kiéu dai. Hinh 15C thé
hién tac dung ctia hop chat d6i v6i dong thong bdo ABA nhu do duge bang cach 4p
dung thir nghiém glucuronidaza & dong chuyén gen biéu hién glucuronidaza dudi sy
kiém soat cua gen Arabidopsis cam tng dugc bing ABA 1a MAPKKK18.

Vi du nay cho thdy rang LC66C6 1a mot trong s6 cac chét cha van hiéu qua

nhat duoc thtr nghi€m ca in vitro va in vivo.
Vidu 8

Vi du nay cho thiy rang LC66C6 c6 thé lam tang kich thudc ciy dot bién
thiéu hut ABA.
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Trong Vi du nay, cdy kiéu dai va dot bién aba2 14 ngay tudi duge phun dung
dich chtra 25uM chét chi van hai lAn mot ngay trong hai tuan. Anh va trong luong
moai dugc léy tr cac cay 4 tuan tudi. Nhu duoc thé hién trén Hinh 16, viée 4p dung
LC66C6 cho cdy dot bién aba2 lam tang dang ké kich thudc cua cay dot bién so véi
cdy ddi ching chi dugc xtt ly bang chat mang DMSO.

Vi du nay minh hoa ring LC66C6 c6 thé bd trg cho kiéu hinh sinh truéng
quan sat thdy & thé dot bién aba2 theo cach tuong tu vé6i cach thic bd tro caa (+)-
ABA.

Vidu?9
Vi du nay cho thaays ring LC66C6 c¢6 thé trc ché yéu su sinh trudng soi
mém & réu, nhung khong c6 tac dung dén sy sinh trudng cta khudn xanh don bao

Chlamydomonas.

Nhu dugc thé hién trén Hinh 17A va Hinh 17B, LC66C6 thé hién sy te ché
yéu nhung ciing dang ké dén sy sinh trudng cta thdn mém cia réu Physcomitrella
patens. Pyrabactin lam tring than mém, diéu nay goi y rang no co thé gy doc voi
cac loai nay.

Hinh 17C thé hién ring LC66C6 co thé gay ra sw biéu hién ctia gen déap Gng
ABA ¢ réu. Tuy nhién, cac mtic d§ gdy cam Ung yéu hon so v6i mtrc d6 gay cam
ung cua ABA.

Nhu duoc thé hién trén Hinh 17D, ca (+)-ABA va LC66C6 déu khong c6 tac
dung dbi v6i su sinh trudng Chlamydomonas ca khi ¢ va khong c6 stress do man
va thAm thAu. Mot 14n nira, pyrabactin 1am trang Chlamydomonas, diéu nay goi y

rang no cling gy doc v6i céc loai nay.

Vi du nay thé hién rang LC66C6 c6 thé uc ché yéu sy sinh truéng cta than
mém va tao ra biéu hién gen dap tmg ABA & mirc yéu & réu Physcomitrella patens,
nhung khong éanh hudng dén su sinh truong cia khuin xanh don bao

Chlamydomonas.

Can phai hiéu rang céac vi du va phuong an dugc mo ta ¢ day chi nham muc

dich minh hoa va céc cai bién hodc cac thay doi da dang dua theo cac vi du va
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phuong an nay s& dugc goi y cho chuyén gia trong linh vuc ky thuét nay va can phai
dugc bao gdm trong ¥ tudng va tdm nhin cia don yéu cau cip bang doc quyén sang
ché nay va pham vi cia yéu cau bao ho kém theo. Tét ca céc tai liéu, sb truy cap
trinh tu, patent, va don yéu cau cap patent néu & ddy duogc dua vao day theo cach

vién dan dén toan bo nodi dung cia chung cho tat ca cac muc dich.
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YEU CAU BAO HQ

1. Ché phim dung trong ndng nghiép, chtra hgp chat c6 Cong thic I:

trong do:

R duoc chon tir nhém bao gém H, Ci4 alkyl, C,¢ alkenyl, C,4 alkynyl,
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl,

R? duge chon tir nhom bao gdém xycloalkyl, heteroxycloalkyl, aryl va
heteroaryl, mdi gbc duoc thé tuy y bang tir 1 dén 4 nhém R*,

mdi R* doc 14p duoc chon tir nhém bao gdm H, halogen, C alkyl, Cy.
alkoxy, Ci haloalkyl, C;¢ haloalkoxy, C,¢ alkenyl, C,, alkynyl, -OH, C;,
alkylhydroxy, -CN, -NO,, -C(O)R®, -C(O)OR®, -OC(0)R*™, -C(O)NR**R*, -
NR?*C(0)R%, -SO,R, -SO,0R*, -SO,NR?R*, va -NR**SO,R*,

mdi gbe trong s6 cac gbe R* va R* doc lap duoc chon tir nhém bao g6bm H
va Cy¢ alkyl,

mdi gbe trong s cac gbe R®, R*va R’ doc 1ap duoc chon tir nhém bao gdom
H va Cy alkyl,

L 1a nhom lién két duoc chon tir nhém bao gdm lién két va C,4 alkylen,

chi s6 bén du6i m 12 sé nguyén nam trong khoang tir 0 dén 4,

chi s6 bén dudi n 14 sé nguyén nim trong khoang tir 0 dén 3,

hodc muoi hoac chat dong phan cua chung.

2. Ché phim theo diém 1, trong d6 h0’p chat c6 c@ng thirc:

g

P

£ av -~
£
=%

; “%
o ’1

3. Ché phdm theo diém 2, trong d6 hop chét c6 cong thic:

4. Ché phim theo diém 2, trong do:
R'1a C ¢ alkyl, va

-45-



33838

R? duoc chon tir nhom bao gdm aryl va heteroaryl, mdi tiry y duge thé bang

tr 1 dén 4 nhoém R%.

5. Ché phdm theo diém 4, trong d6 mdi R* doc 1ap duoc chon tir nhém bao gdm H,

halogen va C;_galkyl.

6. Ché phdm theo diém 4, trong do R? duge chon tir nhém bao gébm phenyl,
naphtyl, thiophen, furan, pyrol, va pyridyl.

7. Ché pham theo diém 4, trong do:

R' duge chon tir nhém bao gdm metyl, etyl, propyl, isopropyl, butyl, iso-
butyl, sec -butyl, tert-butyl, pentyl, isopentyl, neo-pentyl va hexyl;

R? duge chon tir nhom bao gém phenyl va thiophen, mdi gbc tuy ¥ duogc thé
bing 1 nhém R*;

mdi R* doc 1ap dugc chon tr nhom bao gém H, F, CI, metyl, va etyl; va

L dugc chon tir nhém bao gdm lién két va metylen.

8. Ché pham theo diém 7, trong d6 hop chét ¢6 cong thic:

’/"’«wf:::twf'N :; """ kx«"’"'““i’:«
: 28 &
I © RS
PP e
o

9. Ché phim theo diém 7, trong d6 hop chét c6 cong thirc:

10. Ché phdm theo diém 1, trong d6 hop chét 1a mot trong sb cac hop chét duoc

néu dudi day:
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CH; 0]
\\/NH \\ NH
O
(+)- ABA LC66CH No.1 3B
CH; [F2385-0086] [F2278-0086]
HaC CH;
\NE j E ]
i \@\S\S,NH
No.2 5E No.1 SC No.2 BH
[F2385-0280] [F2278-0186] [F2385-0373]
HQC\'\ o
N ] N j f ]
QuNH ?»EH
N
S
Cl No.19G No.1 10G No.1 11A
[F2385-0044] [F2385-0035] [F2385-0087]
CH3 CH':
CH;
\\ ; \\,NH \S,NH
O
No.2 4G No.2 5B No.1 3G

[F2385-0273]

CHd

\ NH

No.2 5A
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No.2 7E
[F2385-0379]
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11. Ché phim theo diém 1, trong d6 hop chat c6 cong thirc:
o
s :/'32:';_«;,\:/5’1 S T R

-:‘;f‘ - ,«;J%.;

G

CHa

CHy
12. Ché phim theo diém 1, trong d6 ché phdm nay con chira it nhit mot trong sb
chit diét ndm, chit diét cé, thude trir sdu, chét diét giun tron, chit diét con trung,
chét hoat héa thuc vat, chit hd trg, chit an toan cho cdy trong thudc diét co, chét
diéu hoa sinh trudng cua cay, thude trir con trung, chit diét ve bét, chat diét nhuyén

thé, hoac phéan bon.

13. Ché pham theo diém 1, trong d6 ché phdm nay con chira chét hoat dong bé mat.
14. Ché pham theo diém 1, trong d6 ché phdm nay con chira chét mang.

15. Phuong phép lam tang kha nédng chiu stress phi sinh hoc ¢ cdy, phuong phap
nay bao gdm budc cho cdy tiép xic voi mot luong di ché pham theo diém bét ky
trong sd cac diém 1 dén 14 dé lam ting kha ning chiu stress phi sinh hoc & ciy so
v6i viée khong cho cdy tiép xuc voi ché phdm nay.

16. Phuong phéap theo diém 15, trong do6 cdy la thuc vat mot 14 mam.

17. Phuong phép theo diém 15, trong d6 cdy la thuc vat hai 14 mam.

18. Phuong phap theo diém 15, trong d6 kha nang chiu stress phi sinh hoc bao gdm
kha nang chiu kho han.

19. Phuong phap theo diém 15, trong d6 budc tiép xtic bao gdbm viéc phan phéi ché

pham nay dén cdy bang may bay hoic bang cach tudi.
20. Phuong phap ¢ ché su nay mam cia hat giéng & cdy, phuong phap nay bao

gbém bude cho hat gidng tiép xic v6i mot lugng du ché phdm theo diém bt ky

trong so diem 1 dén 14 dé Grc ché sy ndy mam.
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21. Cay tiép xuc vdi ché pham theo diém bat ky trong so cac diém tir 1 dén 14.
22. Cay theo diém 21, trong d6 cdy nay la hat gidng.

23. Phuong phap hoat hoa protein PYR/PYL, phuong phap nay bao gdm bude cho
protein PYR/PYL tiép xtic v6i ché phim theo diém bt ky trong s diém 1 dén 14.

24. Phuong phép theo diém 23, trong d6 protein PYR/PYL dugc biéu hién ¢ té bao.
25. Phuong phép theo diém 24, trong do té bao 14 té bao thuc vat.

26. Phuong phép theo diém 24, trong d6 protein PYR/PYL la protein ndi sinh.

27. Phuong phép theo diém 24, trong d6 protein PYR/PYL I protein khéc loai.

28. Phuong phép theo diém 24, trong d6 té bao con biéu hién protein phosphataza
typ 2 (PP2C).

29. Phuong phap theo diém 28, trong do protein phosphataza typ 2 1a HABI (twong

dong v6i ABI1), ABII (khong nhay véi axit abscisic 1), hodc ABI2 (khéng nhay

V01 axit abscisic 2).
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DANH MUC TRINH TU
<110> Cutler, Sean R.
Okamoto, Masanori
<120> Ché phdm ding trong néng nghiép, phuong phdp lam tang kha ndng
chiu stress phi sinh hoc & cdy, phuong phap uc ché su nay mdm cta hat
giéng & cay, va phuong phap hoat hba protein PYR/PYL

<130> 81906-869411
<140> chua cé6 sbé WO
<141> chua cé sb
<150> US 61/618,386
<151> 2012-03-30
<160> 149
<170> FastSEQ danh cho Windows phién ban 4.0
<210> 1
<211> 191
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, khang Pyrabactin 1,
thu thé axit abscisic PYR1 (PYR1), protein lién két ABI1l 6
(ABIP6), thanh phdn didu bién cua thu thé ABA 11 (RCAR11),
Atd4gl7870, T6EK21.50
<400> 1
Met Pro Ser Glu Leu Thr Pro Glu Glu Arg Ser Glu Leu Lys Asn Ser
1 5 10 15
Ile Ala Glu Phe His Thr Tyr Gln Leu Asp Pro Gly Ser Cys Ser Ser
20 25 30
Leu His Ala Gln Arg Ile His Ala Pro Pro Glu Leu Val Trp Ser Ile
35 40 45
Val Arg Arg Phe Asp Lys Pro Gln Thr Tyr Lys His Phe Ile Lys Ser
50 55 60
Cys Ser Val Glu Gln Asn Phe Glu Met Arg Val Gly Cys Thr Arg Asp
65 70 75 80
Val Ile Val Ile Ser Gly Leu Pro Ala Asn Thr Ser Thr Glu Arg Leu
85 90 95
Asp Ile Leu Asp Asp Glu Arg Arg Val Thr Gly Phe Ser Ile Ile Gly
100 105 110
Gly Glu His Arg Leu Thr Asn Tyr Lys Ser Val Thr Thr Val His Arg
115 120 125
Phe Glu Lys Glu Asn Arg Ile Trp Thr Val Val Leu Glu Ser Tyr Val
130 135 140
Val Asp Met Pro Glu Gly Asn Ser Glu Asp Asp Thr Arg Met Phe Ala
145 150 155 160
Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Thr Val Ala Glu
165 170 175
Ala Met Ala Arg Asn Ser Gly Asp Gly Ser Gly Ser Gln Val Thr
180 185 190
<210> 2
<211> 221
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu th& PYR/PYL cay cai xoong, thu thé axit abscisic PYLI,
protein kiéu PYR1- 1 (PYL1), protein lién két ABI1 6 (ABIP6),
thanh phdn diéu bién cta thu thé ABA 9 (RCARI12),
At5g46790, MZAl5.21

<400> 2
Met Ala Asn Ser Glu Ser Ser Ser Ser Pro Val Asn Glu Glu Glu Asn
1 5 10 - 15

Ser Gln Arg Ile Ser Thr Leu His His Gln Thr Met Pro Ser Asp Leu
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20 25 30
Thr Gln Asp Glu Phe Thr Gln Leu Ser Gln Ser Ile Ala Glu Phe His
35 40 45
Thr Tyr Gln Leu Gly Asn Gly Arg Cys Ser Ser Leu Leu Ala Gln Arg
50 55 60
Ile His Ala Pro Pro Glu Thr Val Trp Ser Val Val Arg Arg Phe Asp
65 70 75 80
Arg Pro Gln Ile Tyr Lys His Phe Ile Lys Ser Cys Asn Val Ser Glu
85 90 95
Asp Phe Glu Met Arg Val Gly Cys Thr Arg Asp Val Asn Val Ile Ser
100 105 110
Gly Leu Pro Ala Asn Thr Ser Arg Glu Arg Leu Asp Leu Leu Asp Asp
115 120 125
Asp Arg Arg Val Thr Gly Phe Ser Ile Thr Gly Gly Glu His Arg Leu
130 135 140
Arg Asn Tyr Lys Ser Val Thr Thr Val His Arg Phe Glu Lys Glu Glu
145 150 155 160
Glu Glu Glu Arg Ile Trp Thr Val Val Leu Glu Ser Tyr Val Val Asp
165 170 175
Val Pro Glu Gly Asn Ser Glu Glu Asp Thr Arg Leu Phe Ala Asp Thr
180 185 190
Val Ile Arg Leu Asn Leu Gln Lys Leu Ala Ser Ile Thr Glu Ala Met
195 200 205
Asn Arg Asn Asn Asn Asn Asn Asn Ser Ser Gln Val Arg
210 215 220
<210> 3
<211> 190
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cady cai xoong, thu thé& axit abscisic PYL2,
protein kiéu PYR1 2 (PYL2), protein lién k&t ABI1 6 (ABIP6),
thanh phin diéu bién cua thu thé ABA 14 (RCAR14), Bet v I
protein ho di nguyén, At2g26040, T19L18.15
<400> 3
Met Ser Ser Ser Pro Ala Val Lys Gly Leu Thr Asp Glu Glu Gln Lys
1 5 10 15
Thr Leu Glu Pro Val Ile Lys Thr Tyr His Gln Phe Glu Pro Asp Pro
20 25 30
Thr Thr Cys Thr Ser Leu Ile Thr Gln Arg Ile His Ala Pro Ala Ser
35 40 45
Val Val Trp Pro Leu Ile Arg Arg Phe Asp Asn Pro Glu Arg Tyr Lys
50 55 60
His Phe Val Lys Arg Cys Arg Leu Ile Ser Gly Asp Gly Asp Val Gly
65 70 75 80
Ser Val Arg Glu Val Thr Val Ile Ser Gly Leu Pro Ala Ser Thr Ser
85 90 95
Thr Glu Arg Leu Glu Phe Val Asp Asp Asp His Arg Val Leu Ser Phe
100 105 110
Arg Val Val Gly Gly Glu His Arg Leu Lys Asn Tyr Lys Ser Val Thr
115 120 125
Ser Val Asn Glu Phe Leu Asn Gln Asp Ser Gly Lys Val Tyr Thr Val
130 135 140
Val Leu Glu Ser Tyr Thr Val Asp Ile Pro Glu Gly Asn Thr Glu Glu
145 150 155 160
Asp Thr Lys Met Phe Val Asp Thr Val Val Lys Leu Asn Leu Gln Lys
165 170 175
Leu Gly Val Ala Ala Thr Ser Ala Pro Met His Asp Asp Glu
180 185 190
<210> 4
<211> 209
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<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé axit abscisic PYL3,
Protein kiéu PYR1 3 (PYL3), thanh phdn diéu bién cua
thu thé ABA 13 (RCAR13), Atlg73000, F3N23.20
<400> 4
Met Asn Leu Ala Pro Ile His Asp Pro Ser Ser Ser Ser Thr Thr Thr
1 5 10 15
Thr Ser Ser Ser Thr Pro Tyr Gly Leu Thr Lys Asp Glu Phe Ser Thr
20 25 30
Leu Bsp Ser Ile Ile Arg Thr His His Thr Phe Pro Arg Ser Pro Asn
35 40 45
Thr Cys Thr Ser Leu Ile Ala His Arg Val Asp Ala Pro Ala His Ala
50 55 60
Ile Trp Arg Phe Val Arg Asp Phe Ala Asn Pro Asn Lys Tyr Lys His
65 70 75 80
Phe Ile Lys Ser Cys Thr Ile Arg Val Asn Gly Asn Gly Ile Lys Glu
' 85 90 95
Ile Lys Val Gly Thr Ile Arg Glu Val Ser Val Val Ser Gly Leu Pro
100 105 110
Ala Ser Thr Ser Val Glu Ile Leu Glu Val Leu Asp Glu Glu Lys Arg
115 120 125
Ile Leu Ser Phe Arg Val Leu Gly Gly Glu His Arg Leu Asn Asn Tyr
130 135 140
Arg Ser Val Thr Ser Val Asn Glu Phe Val Val Leu Glu Lys Asp Lys
145 150 155 160
Lys Lys Arg Val Tyr Ser Val Val Leu Glu Ser Tyr Ile Val Asp Ile
165 170 175
Pro Gln Gly Asn Thr Glu Glu Asp Thr Arg Met Phe Val Asp Thr Val
180 185 190
Val Lys Ser Asn Leu Gln Asn Leu Ala Val Ile Ser Thr Ala Ser Pro
195 200 205
Thr

<210> 5

<211> 207

<212> PRT

<213> Arabidopsis thaliana

<220>

<223> Thu thé& PYR/PYL cdy cai xoong, thu thé& axit abscisic PYL4,
Protein kidu PYR1 4 (PYL4), Protein lién két ABI1 2 (ABIP2),
thanh phadn diéu bién cua thu thé ABA 10 (RCAR10),
At2g38310, T19C21.20

<400> 5

Met Leu Ala Val His Arg Pro Ser Ser Ala Val Ser Asp Gly Asp Ser

1 5 10 15
Val Gln Ile Pro Met Met Ile Ala Ser Phe Gln Lys Arg Phe Pro Ser
20 25 30
Leu Ser Arg Asp Ser Thr Ala Ala Arg Phe His Thr His Glu Val Gly
35 40 45
Pro Asn Gln Cys Cys Ser Ala Val Ile Gln Glu Ile Ser Ala Pro Ile
50 55 60

Ser Thr Val Trp Ser Val Val Arg Arg Phe Asp Asn Pro Gln Ala Tyr

65 70 75 80

Lys His Phe Leu Lys Ser Cys Ser Val Ile Gly Gly Asp Gly Asp Asn

85 90 95
Val Gly Ser Leu Arg Gln Val His Val Val Ser Gly Leu Pro Ala Ala
100 105 110
Ser Ser Thr Glu Arg Leu Asp Ile Leu Asp Asp Glu Arg His Val Ile
115 120 125

-52-



33838

Ser Phe Ser Val Val Gly Gly Asp His Arg Leu Ser Asn Tyr Arg Ser
130 135 140
Val Thr Thr Leu His Pro Ser Pro Ile Ser Gly Thr Val Val Val Glu
145 150 155 160
Ser Tyr Val Val Asp Val Pro Pro Gly Asn Thr Lys Glu Glu Thr Cys
165 170 175
Asp Phe Val Asp Val Ile Val Arg Cys Asn Leu Gln Ser Leu Ala Lys
180 185 190
Ile Ala Glu Asn Thr Ala Ala Glu Ser Lys Lys Lys Met Ser Leu
195 200 205
<210> 6
<211> 203
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé axit abscisic PYLS5,
Protein kidu PYR1 5 (PYL5), Protein lién két ABI1 3 (ABIP3),
thanh phadn diédu bién cha thu thé ABA 8 (RCARS),
protein ho di nguyén Bet v I, At5g05440, K18I23.25
<400> 6
Met Arg Ser Pro Val Gln Leu Gln His Gly Ser Asp Ala Thr Asn Gly
1 5 10 15
Phe His Thr Leu Gln Pro His Asp Gln Thr Asp Gly Pro Ile Lys Arg
20 25 30
Val Cys Leu Thr Arg Gly Met His Val Pro Glu His Val Ala Met His
35 40 45
His Thr His Asp Val Gly Pro Asp Gln Cys Cys Ser Ser Val Val Gln
50 55 60
Met Ile His Ala Pro Pro Glu Ser Val Trp Ala Leu Val Arg Arg Phe
65 70 75 80
Asp Asn Pro Lys Val Tyr Lys Asn Phe Ile Arg Gln Cys Arg Ile Val
85 90 95
Gln Gly Asp Gly Leu His Val Gly Asp Leu Arg Glu Val Met Val Val
100 105 110
Ser Gly Leu Pro Ala Val Ser Ser Thr Glu Arg Leu Glu Ile Leu Asp
115 120 125
Glu Glu Arg His Val Ile Ser Phe Ser Val Val Gly Gly Asp His Arg
130 135 140
Leu Lys Asn Tyr Arg Ser Val Thr Thr Leu His Ala Ser Asp Asp Glu
145 150 155 160
Gly Thr Val Val Val Glu Ser Tyr Ile Val Asp Val Pro Pro Gly Asn
165 170 175
Thr Glu Glu Glu Thr Leu Ser Phe Val Asp Thr Ile Val Arg Cys Asn
180 185 190
Leu Gln Ser Leu Ala Arg Ser Thr Asn Arg Gln
195 200
<210> 7
<211> 215
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé axit abscisic PYL6,
Protein kidu PYR1 6 (PYL6), Protein lién k&t ABI1 5 (ABIPS),
thanh phdn diédu bién cta thu thé ABA 9 (RCAR9),
protein ho di nguyén Bet v I, At2g40330, T7M7.15
<400> 7
Met Pro Thr Ser Ile Gln Phe Gln Arg Ser Ser Thr Ala Ala Glu Ala
1 5 10 15
Ala Asn Ala Thr Val Arg Asn Tyr Pro His His His Gln Lys Gln Val
20 25 30
Gln Lys Val Ser Leu Thr Arg Gly Met Ala Asp Val Pro Glu His Val
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35 40 : 45
Glu Leu Ser His Thr His Val Val Gly Pro Ser Gln Cys Phe Ser Val
50 55 60
Val Val Gln Asp Val Glu Ala Pro Val Ser Thr Val Trp Ser Ile Leu
65 70 75 80
Ser Arg Phe Glu His Pro Gln Ala Tyr Lys His Phe Val Lys Ser Cys
85 90 95
His Val Val Ile Gly Asp Gly Arg Glu Val Gly Ser Val Arg Glu Val
100 105 110
Arg Val Val Ser Gly Leu Pro Ala Ala Phe Ser Leu Glu Arg Leu Glu
115 120 125
Ile Met Asp Asp Asp Arg His Val Ile Ser Phe Ser Val Val Gly Gly
130 135 140
Asp His Arg Leu Met Asn Tyr Lys Ser Val Thr Thr Val His Glu Ser
145 150 155 160
Glu Glu Asp Ser Asp Gly Lys Lys Arg Thr Arg Val Val Glu Ser Tyr
165 170 175
Val Val Asp Val Pro Ala Gly Asn Asp Lys Glu Glu Thr Cys Ser Phe
180 185 190
Ala Asp Thr Ile Val Arg Cys Asn Leu Gln Ser Leu Ala Lys Leu Ala
195 200 205
Glu Asn Thr Ser Lys Phe Ser
210 215
<210> 8
<211> 211
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé axit abscisic PYL7,
Protein ki&u PYR1 7 (PYL7), Protein lién két ABI1 7 (ABIP7),
thanh phdn diéu bién cta thu thé ABA 2 (RCAR2), At4g01026
<400> 8
Met Glu Met Ile Gly Gly Asp Asp Thr Asp Thr Glu Met Tyr Gly Ala
1 5 10 15
Leu Val Thr Ala Gln Ser Leu Arg Leu Arg His Leu His His Cys Arg
20 25 30
Glu Asn Gln Cys Thr Ser Val Leu Val Lys Tyr Ile Gln Ala Pro Val
35 40 45
His Leu Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr
50 55 60
Lys Pro Phe Ile Ser Arg Cys Thr Val Asn Gly Asp Pro Glu Ile Gly
65 70 75 80
Cys Leu Arg Glu Val Asn Val Lys Ser Gly Leu Pro Ala Thr Thr Ser
85 90 95
Thr Glu Arg Leu Glu Gln Leu Asp Asp Glu Glu His Ile Leu Gly Ile
100 105 110
Asn Ile Ile Gly Gly Asp His Arg Leu Lys Asn Tyr Ser Ser Ile Leu
115 120 125
Thr Val His Pro Glu Met Ile Asp Gly Arg Ser Gly Thr Met Val Met
130 135 140
Glu Ser Phe Val Val Asp Val Pro Gln Gly Asn Thr Lys Asp Asp Thr
145 150 155 160
Cys Tyr Phe Val Glu Ser Leu Ile Lys Cys Asn Leu Lys Ser Leu Ala
165 170 175
Cys Val Ser Glu Arg Leu Ala Ala Gln Asp Ile Thr Asn Ser Ile Ala
180 185 190
Thr Phe Cys Asn Ala Ser Asn Gly Tyr Arg Glu Lys Asn His Thr Glu
195 200 205
Thr Asn Leu
210
<210> 9
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<211> 188
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu th& PYR/PYL cay cai xoong, thu thé axit abscisic PYLS,
Protein kiédu PYR1 8 (PYL8), Protein 1lién két ABI1 1 (ABIPI),
thanh phdn didu bién ctia thu th& ABA 3 (RCAR3), At5g53160,
MFH8.10
<400> 9
Met Glu Ala Asn Gly Ile Glu Asn Leu Thr Asn Pro Asn Gln Glu Arg
1 5 10 15
Glu Phe Ile Arg Arg His His Lys His Glu Leu Val Asp Asn Gln Cys
20 25 30
Ser Ser Thr Leu Val Lys His Ile Asn Ala Pro Val His Ile Val Trp
35 40 45
Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe TIle
50 55 60
Ser Arg Cys Val Val Lys Gly Asn Met Glu Ile Gly Thr Val Arg Glu
65 70 75 80
Val Asp Val Lys Ser Gly Leu Pro Ala Thr Arg Ser Thr Glu Arg Leu
85 90 95
Glu Leu Leu Asp Asp Asn Glu His Ile Leu Ser Ile Arg Ile Val Gly
100 105 110
Gly Asp His Arg Leu Lys Asn Tyr Ser Ser Ile Ile Ser Leu His Pro
115 120 125
Glu Thr Ile Glu Gly Arg Ile Gly Thr Leu Val Ile Glu Ser Phe Val
130 135 140
Val Asp Val Pro Glu Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val
145 150 155 160
Glu Ala Leu Ile Lys Cys Asn Leu Lys Ser Leu Ala Asp Ile Ser Glu
165 170 175
Arg Leu Ala Val Gln Asp Thr Thr Glu Ser Arg Val
180 185
<210> 10
<211> 187
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé& axit abscisic PYLY,
Protein kidu PYR1 9 (PYL9), Protein lién két ABI1 4 (ABIP4),
thanh phidn didu bién cua thu thé ABA 1 (RCAR1), Atlg01360,
F6F3.16
<400> 10
Met Met Asp Gly Val Glu Gly Gly Thr Ala Met Tyr Gly Gly Leu Glu
1 5 10 15
Thr Val Gln Tyr Val Arg Thr His His Gln His Leu Cys Arg Glu Asn
20 25 30
Gln Cys Thr Ser Ala Leu Val Lys His Ile Lys Ala Pro Leu His Leu
35 40 45
Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys Pro
50 55 60
Phe Val Ser Arg Cys Thr Val Ile Gly Asp Pro Glu Ile Gly Ser Leu
65 70 75 80
Arg Glu Val Asn Val Lys Ser Gly Leu Pro Ala Thr Thr Ser Thr Glu
85 90 95
Arg Leu Glu Leu Leu Asp Asp Glu Glu His Ile Leu Gly Ile Lys Ile
100 105 110
Ile Gly Gly Asp His Arg Leu Lys Asn Tyr Ser Ser Ile Leu Thr Val
115 120 125
His Pro Glu Ile Ile Glu Gly Arg Ala Gly Thr Met Val Ile Glu Ser
130 135 140
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Phe Val Val Asp Val Pro Gln Gly Asn Thr Lys Asp Glu Thr Cys Tyr

145 150 155 160
Phe Val Glu Ala Leu Ile Arg Cys Asn Leu Lys Ser Leu Ala Asp Val
165 170 175
Ser Glu Arg Leu Ala Ser Gln Asp Ile Thr Gln
180 185
<210> 11
<211> 183
<212> PRT
<213> Arabidopsis thaliana
<220>

<223> Thu thé PYR/PYL cdy cai xoong, thu thé axit abscisic PYL1O0,
Protein kiédu PYR1 10 (PYL10), Protein lién két ABI1 8 (ABIPS),
thanh phan didu bién cua thu thé ABA 4 (RCAR4), At4g27920,
T13J8.30
<400> 11
Met Asn Gly Asp Glu Thr Lys Lys Val Glu Ser Glu Tyr Ile Lys Lys
1 5 10 15
His His Arg His Glu Leu Val Glu Ser Gln Cys Ser Ser Thr Leu Val
20 25 30
Lys His Ile Lys Ala Pro Leu His Leu Val Trp Ser Ile Val Arg Arg
35 40 45
Phe Asp Glu Pro Gln Lys Tyr Lys Pro Phe Ile Ser Arg Cys Val Val
50 55 60
Gln Gly Lys Lys Leu Glu Val Gly Ser Val Arg Glu Val Asp Leu Lys
65 70 75 80
Ser Gly Leu Pro Ala Thr Lys Ser Thr Glu Val Leu Glu Ile Leu Asp
85 90 95
Asp Asn Glu His Ile Leu Gly Ile Arg Ile Val Gly Gly Asp His Arg
100 105 110
Leu Lys Asn Tyr Ser Ser Thr Ile Ser Leu His Ser Glu Thr Ile Asp
115 120 125
Gly Lys Thr Gly Thr Leu Ala Ile Glu Ser Phe Val Val Asp Val Pro
130 135 140
Glu Gly Asn Thr Lys Glu Glu Thr Cys Phe Phe Val Glu Ala Leu Ile
145 150 155 160
Gln Cys Asn Leu Asn Ser Leu Ala Asp Val Thr Glu Arg Leu Gln Ala
165 170 175
Glu Ser Met Glu Lys Lys Ile
180
<210> 12
<211> 16l
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé PYR/PYL cdy cai xoong, thu thé& axit abscisic PYL11,
Protein kiéu PYR1 11 (PYL11l), thanh phdn didu bién cua thu thé ABA
5 (RCAR5), protein ho di nguyén Bet v I,
At5g45860, K15I22.6
<400> 12
Met Glu Thr Ser Gln Lys Tyr His Thr Cys Gly Ser Thr Leu Val Gln
1 5 10 15
Thr Ile Asp Ala Pro Leu Ser Leu Val Trp Ser Ile Leu Arg Arg Phe
20 25 30
Asp Asn Pro Gln Ala Tyr Lys Gln Phe Val Lys Thr Cys Asn Leu Ser
35 40 45
Ser Gly Asp Gly Gly Glu Gly Ser Val Arg Glu Val Thr Val Val Ser
50 55 60
Gly Leu Pro Ala Glu Phe Ser Arg Glu Arg Leu Asp Glu Leu Asp Asp
65 70 75 80
Glu Ser His Val Met Met Ile Ser Ile Ile Gly Gly Asp His Arg Leu
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85 90 95
Val Asn Tyr Arg Ser Lys Thr Met Ala Phe Val Ala Ala Asp Thr Glu
100 105 110
Glu Lys Thr Val Val Val Glu Ser Tyr Val Val Asp Val Pro Glu Gly
115 120 125
Asn Ser Glu Glu Glu Thr Thr Ser Phe Ala Asp Thr Ile Val Gly Phe
130 135 140
Asn Leu Lys Ser Leu Ala Lys Leu Ser Glu Arg Val Ala His Leu Lys
145 150 155 160
Leu
<210> 13
<211> 159
<212> PRT
<213> Arabidopsis thaliana
<220>

<223> Thu thé PYR/PYL cay cai xoong, thu thé axit abscisic PYL12,
Protein kidu PYR1 12 (PYL12), thanh phdn diéu bién cua
thu thé ABA 6 (RCAR6), protein ho di nguyén Bet v I,
At5g45870, K15I22.7
<400> 13
Met Lys Thr Ser Gln Glu Gln His Val Cys Gly Ser Thr Val Val Gln
1 5 10 15
Thr Ile Asn Ala Pro Leu Pro Leu Val Trp Ser Ile Leu Arg Arg Phe
20 25 30
Asp Asn Pro Lys Thr Phe Lys His Phe Val Lys Thr Cys Lys Leu Arg
35 40 45
Ser Gly Asp Gly Gly Glu Gly Ser Val Arg Glu Val Thr Val Val Ser
50 55 60
Asp Leu Pro Ala Ser Phe Ser Leu Glu Arg Leu Asp Glu Leu Asp Asp
65 70 75 80
Glu Ser His Val Met Val Ile Ser Ile Ile Gly Gly Asp His Arg Leu
85 90 95
Val Asn Tyr Gln Ser Lys Thr Thr Val Phe Val Ala Ala Glu Glu Glu
100 105 110
Lys Thr Val Val Val Glu Ser Tyr Val Val Asp Val Pro Glu Gly Asn
115 120 125
Thr Glu Glu Glu Thr Thr Leu Phe Ala Asp Thr Ile Val Gly Cys Asn
130 135 140
Leu Arg Ser Leu Ala Lys Leu Ser Glu Lys Met Met Glu Leu Thr
145 150 155
<210> 14
<211> 164
<212> PRT
<213> Arabidopsis thaliana
<220>
<223> Thu thé& PYR/PYL cdy cai xoong, thu thé& axit abscisic PYL13,
Protein kidu PYR1 13 (PYL13), thanh phin diéu bién cua
thu thé ABA 7 (RCAR7), At4gl8620, F28A21.30
<400> 14
Met Glu Ser Ser Lys Gln Lys Arg Cys Arg Ser Ser Val Val Glu Thr
1 5 10 15
Ile Glu Ala Pro Leu Pro Leu Val Trp Ser Ile Leu Arg Ser Phe Asp
20 25 30
Lys Pro Gln Ala Tyr Gln Arg Phe Val Lys Ser Cys Thr Met Arg Ser
35 40 45
Gly Gly Gly Gly Gly Lys Gly Gly Glu Gly Lys Gly Ser Val Arg Asp
50 55 60
Val Thr Leu Val Ser Gly Phe Pro Ala Asp Phe Ser Thr Glu Arg Leu
65 70 75 80
Glu Glu Leu Asp Asp Glu Ser His Val Met Val Val Ser Ile Ile Gly
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85 90 95
Gly Asn His Arg Leu Val Asn Tyr Lys Ser Lys Thr Lys Val Val Ala
100 105 110
Ser Pro Glu Asp Met Ala Lys Lys Thr Val Val Val Glu Ser Tyr Val
115 120 125
Val Asp Val Pro Glu Gly Thr Ser Glu Glu Asp Thr Ile Phe Phe Val
130 135 140
Asp Asn Ile Ile Arg Tyr Asn Leu Thr Ser Leu Ala Lys Leu Thr Lys
145 150 155 160
Lys Met Met Lys
<210> 15
<211> 191
<212> PRT
<213> Cay bip cai dai
<220>

<223> Protein ho Streptomyces xyclaza/dehydraza b&p cai dai,
dudi locut 40.t00062, S& tidp can ngan hang gen sb ABD65175.1
<400> 15
Met Pro Ser Gln Leu Thr Pro Glu Glu Arg Ser Glu Leu Ala Gln Ser
1 5 10 15
Ile Ala Glu Phe His Thr Tyr His Leu Gly Pro Gly Ser Cys Ser Ser
20 25 30
Leu His Ala Gln Arg Ile His Ala Pro Pro Glu Ile Val Trp Ser Val
35 40 45
Val Arg Arg Phe Asp Lys Pro Gln Thr Tyr Lys His Phe Ile Lys Ser
50 55 60
Cys Ser Val Glu Asp Gly Phe Glu Met Arg Val Gly Cys Thr Arg Ala
65 70 75 80
Val Asn Val Ile Ser Gly Leu Pro Ala Asn Thr Ser Thr Glu Arg Leu
85 90 95
Asp Ile Leu Asp Asp Glu Arg Arg Val Thr Gly Phe Ser Ile Ile Gly
100 105 110
Gly Glu His Arg Leu Thr Asn Tyr Lys Ser Val Thr Thr Val His Arg
115 120 125
Phe Glu Lys Glu Arg Arg Ile Trp Thr Val Val Leu Glu Ser Tyr Val
130 135 140
Val Asp Met Pro Glu Gly Asn Ser Glu Asp Asp Thr Arg Met Phe Ala
145 150 155 160
Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Thr Val Thr Glu
165 170 175
Ala Met Ala Arg Asn Ala Gly Asp Gly Ser Gly Ala Gln Val Thr
180 185 190
<210> 16
<211> 281
<212> PRT
<213> Cay bip cai dai
<220>
<223> Ho protein Streptomyces xyclaza/dehydraza bép cai dai,
dudi locut 23.t00047, S& tiép can ngan hang gen sb ABD65631.1
<400> 16
Met Pro Ser Glu Leu Thr Gln Glu Glu Arg Ser Lys Leu Thr Gln Ser
1 5 10 15
Ile Ser Glu Phe His Thr Tyr His Leu Gly Pro Gly Ser Cys Ser Ser
20 25 30
Leu His Ala Gln Arg Ile His Ala Pro Pro Glu Ile Val Trp Ser Val
35 40 45
Val Arg Gln Phe Asp Lys Pro Gln Thr Tyr Lys His Phe Ile Lys Ser
50 55 60
Cys Ser Val Glu Glu Gly Phe Glu Met Arg Val Gly Cys Thr Arg Asp
65 70 75 80
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Val Ile Val Ile Ser Gly Leu Pro Ala Asn Thr Ser Thr Glu Arg Leu
85 90 95
Asp Met Leu Asp Asp Glu Arg Arg Val Thr Gly Phe Ser Ile Ile Gly
100 105 110
Gly Glu His Arg Leu Lys Asn Tyr Lys Ser Val Thr Thr Val His Arg
115 120 125
Phe Glu Arg Glu Arg Arg Ile Trp Thr Val Val Leu Glu Ser Tyr Val
130 135 140
Val Asp Met Pro Glu Gly Asn Ser Glu Asp Asp Thr Arg Met Phe Ala
145 150 155 160
Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Thr Val Thr Glu
165 170 175
Ala Met Ala Arg Asn Ala Gly Asp Gly Arg Gly Ser Arg Glu Thr Thr
180 185 190
Cys Arg Glu Ser Phe His Leu Ile Thr Ala Phe Glu Lys Gln Arg Gln
195 200 205
Ile Thr Glu Pro Thr Val Tyr Gln Asn Pro Pro Tyr His Thr Gly Met
210 215 220
Thr Pro Glu Pro Arg Thr Ser Thr Val Phe Ile Glu Leu Glu Asp His
225 230 235 240
Arg Thr Leu Pro Gly Asn Leu Thr Pro Thr Thr Glu Glu His Leu Gln
245 250 255
Arg Met Tyr Gln Arg Phe Trp Gly Ile Arg Gln Leu Gln Arg Pro Arg
260 265 270
Gln Ser Phe Gly Glu Arg Gln Ser Ile
275 280
<210> 17
<211> 453
<212> PRT
<213> Cay nho leo
<220>
<223> San phim protein khéng tén PN40024 cua cdy nho trdng dé lam rugu,
duéi locut GSVIVT00015766001, S& tiép can ngan hang gen sbé CA063410.1
<400> 17
Met Gln Met Lys Tyr Leu Glu Gly Lys Gln Asn Leu Met Glu Glu Lys
1 5 10 15
Gly Glu Lys Gln Cys Ile Pro Met Asp Leu Ala Val Arg Glu Ala Gln
20 25 30
Phe Lys Gly Ser Leu Leu Asp Arg Ile Thr Trp Leu Glu Gln Arg Leu
35 40 45
His Lys Leu Ser Leu Gln Leu Glu Thr Arg Ser Lys Gln Gln Pro His
50 55 60
Pro Ser Arg Met Gln Thr Ala Gly Glu Thr Ser Ser Arg His Gly Pro
65 70 75 80
Lys Lys Glu Leu Ser Cys Ser Phe Pro Val Phe Ser Thr Arg Asn His
85 90 95
Asn His Gly His Lys Gln Thr Ser Gln Phe His Val Pro Arg Phe Glu
100 105 110
Tyr Gln Glu Gly Gly Arg Glu Asn Pro Ala Val Val Ile Thr Lys Leu
115 120 125
Thr Pro Phe His His Pro Lys Ile Ile Thr Ile Leu Phe Pro Ile Ser
130 135 140
Asn Tyr Phe Ile Ile Phe Phe Phe Leu Thr Phe Asp Thr Lys Lys Gln
145 150 155 160
Tyr Pro Leu Leu Phe Pro Ile Leu Pro Ser Arg Phe Leu Pro Ile Ser
165 170 175
His Leu Ile Thr Gln Glu Ile Glu Lys Tyr Lys Thr Ser Ser His Phe
180 185 190
Ser Ser Pro Ala Ser Leu Phe Ala Ala Met Asn Lys Ala Glu Thr Ser
195 200 205
Ser Met Ala Glu Ala Glu Ser Glu Asp Ser Glu Thr Thr Thr Pro Thr
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210
Thr His His

225

Glu Leu

Gly Gln Cys

Thr Val

275

His Phe TIle
290

Gly Cys

305

Ser Thr

Phe Ser Ile

Thr Thr

Val Val

37

Ala Asp

385

Glu Val

Asn Glu

Ser Ile

355

0

435

Gly Ser Thr

45
<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<400>

Met Ala Glu

1
His Hi

Leu Al

0
18
195
PRT

Ala

Trp

Leu

Glu

Asn
Asp
Thr
Ser
Asp

Glu

Leu
His
Ser
260
Ser
Lys
Arg
Arg
Ile
340
His
Met
Val
Gln
Ile
420
Glu

Ser

Thr
Ser
245
Ser
Val
Ser
Asp
Leu

325
Gly

Gly

Pro
Val
Ser
405
Gln

Gln

Ser

Cay nho leo

Ile
230
Ile
Leu
Val
Cys
Val
310
Asp
Gly
Gly
Glu
Lys
390
Cys

Pro

Arg

215
Pro

Ser
Leu
Arg
His
295
Asn
Ile
Glu
Glu
Gly
375
Leu
Asn

Glu

Lys

Protein gia thiét cua

CAN64657.1

BIEN THE
(193)...(193)
axit amin bat ky

Xaa =

18

s Leu

a His
35

Gln Cys Ser

50
Val Tr
65
Phe TI1
Cys Le
Thr G1

Ser I1

p Ser
e Lys
u Arg
u Arg

115
e Ile

Ala
Thr
20

Ser
Ser
Val
Ser
Asp
100

Leu

Gly

Pro
Glu
Ala
Arg
280
Val
Val
Leu
His
Ile
360
Asn
Asn
Tyr

Glu

Lys
440

33838

Gly
Phe
Gln
265
Phe
Glu
Ile
Asp
Arg
345
Trp
Thr
Leu
Pro
Met

425
Lys

Leu
His
250
Arg
Asp
Asp
Ser
Asp
330
Leu
Thr
Glu
Gln
Cys
410

Asn

Arg

Thr
235
Thr
Val
Lys
Gly
Gly
315
Glu
Arg
Val
Glu
Lys
395
Gln

Leu

Val

220
Gln

Tyr
His
Pro
Phe
300
Leu
Arg
Asn
Val
Asp
380
Leu
Phe

Gly

Val

Pro
Gln
Ala
Gln
285
Glu
Pro
His
Tyr
Leu
365
Thr
Ala
His
Val

Ala
445

Glu
Val
Pro
270
Thr
Met
Ala
Val
Arg
350
Glu
Arg
Ser
Ile
Leu

430
Met

Phe
Gly
255
Leu
Tyr
Arg
Glu
Thr
335
Ser
Ser
Leu
Val
Ile
415

Thr

Lys

cdy nho tréng d& lam ruou Pinot
ENTAV 115, dudi locut VITISV 033963, S6 tiép can ngan

Glu Ser Glu Asp

5
Ile

Ile
Leu
Val
Cys
85

Val

Asp

Gly

Pro
Ser
Leu
Arg
70

His
Asn

Ile

Glu

Pro
Glu
Ala
55

Arg
Val
Val

Leu

His

Gly
Phe
40

Gln
Phe
Glu
Ile
Asp

120
Arg

Ser
Leu
25

His
Arg
Asp
Asp
Ser
105
Asp

Leu

Glu
10

Thr
Thr
Val
Lys
Gly
90

Gly
Glu

Arg

-60-

Thr
Gln
Tyr
His
Pro
75

Phe
Leu

Arg

Asn

Thr
Pro
Gln
Ala
60

Gln
Glu
Pro
His

Tyr

Thr
Glu
Val
45

Pro
Thr
Met
Ala
Val

125
Arg

Pro
Phe
30

Gly
Leu
Tyr
Arg
Glu
110
Thr

Ser

Thr
15

Gln
Pro
Pro
Lys
Val
95

Thr
Gly

Val

Gln
240
Pro
Pro
Lys
Val
Thr
320
Gly
Val
Tyr
Phe
Thr
400
Glu
Thr

Asp

Noir, dong
hang gen sé

Thr
Glu
Gly
Thr
His
80

Gly
Ser

Phe

Thr
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130 135 140
Thr Val His Glu Tyr Gln Asn His Gly Gly Glu Ile Trp Thr Val Val
145 150 155 160
Leu Glu Ser Tyr Val Val Asp Met Pro Glu Gly Asn Thr Glu Glu Asp
165 170 175
Thr Arg Leu Phe Ala Asp Thr Val Val Lys Leu Asn Leu Ser Glu Ala
180 185 190

Xaa Arg Arg

195
<210> 19
<211> 217
<212> PRT
<213> Cay co 1linh léang
<220>

<223> Protein chua rd cua cady ho dau, dong MTYFD FE FF FG1G-N-24,
S8 tiép can ngan hang gen sb ACJ85026.1
<400> 19
Met Glu Lys Ala Glu Ser Ser Thr Ala Ser Thr Ser Asp Gln Asp Ser
1 5 10 15
Asp Glu Asn His Arg Thr Gln His His Leu Thr Leu Pro Ser Gly Leu
20 25 30
Arg Gln His Glu Phe Asp Ser Leu Ile Pro Phe Ile Asn Ser His His
35 40 45
Thr Tyr Leu Ile Gly Pro Asn Gln Cys Ser Thr Leu Leu Ala Gln Arg
50 55 60
Ile His Ala Pro Pro Gln Thr Val Trp Ser Val Val Arg Ser Phe Asp
65 70 75 80
Lys Pro Gln Ile Tyr Lys His Ile Ile Lys Ser Cys Ser Leu Lys Glu
85 90 95
Gly Phe Gln Met Lys Val Gly Cys Thr Arg Asp Val Asn Val Ile Ser
100 105 110
Gly Leu Pro Ala Ala Thr Ser Thr Glu Arg Leu Asp Val Leu Asp Asp
115 120 125
Glu Arg Arg Val Thr Gly Phe Ser Ile Ile Gly Gly Glu His Arg Leu
130 135 140
Lys Asn Tyr Arg Ser Val Thr Ser Val His Gly Phe Gly Asp Gly Asp
145 150 155 160
Asn Gly Gly Glu Ile Trp Thr Val Val Leu Glu Ser Tyr Val Val Asp
165 170 175
Val Pro Glu Gly Asn Thr Glu Glu Asp Thr Arg Leu Phe Ala Asp Thr
180 185 190
Val Val Lys Leu Asn Leu Gln Lys Leu Ala Ser Val Thr Glu Gly Lys
195 200 205
Asn Arg Asp Gly Asp Gly Lys Ser His
210 215
<210> 20
<211> 212
<212> PRT
<213> Cay lua
<220>
<223> Nhém cdy lua 1ut, cdy lua Nipponbare,protein gia thiét dugc bao
tdn 0s10g0573400, S& tiép can ngédn hang gen sb NP_00106570.1
<400> 20
Met Glu Gln Gln Glu Glu Val Pro Pro Pro Pro Ala Gly Leu Gly Leu
1 5 10 15
Thr Ala Glu Glu Tyr Ala Gln Val Arg Ala Thr Val Glu Ala His His
20 25 30
Arg Tyr Ala Val Gly Pro Gly Gln Cys Ser Ser Leu Leu Ala Gln Arg
35 40 45
Ile His Ala Pro Pro Ala Ala Val Trp Ala Val Val Arg Arg Phe Asp
50 55 60
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Cys
65

Asp
Arg
Arg
Thr
Ser
145
Asp
Thr

Asn

Ala

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

Pro
Pro
Glu
Leu
Gly
130
Gln
Val
Val

Ala

Ala
210

<220>

<223>

<400>

Met
1
Gly
His
Gln
Phe
65
Arg
Glu
Leu
Gly
Glu
145
Val
Asp

Ala

Arg

21

212
PRT
Ngbd

Gln
His
Val
Asp
115
Gly
Leu
Pro
Ile
Asn

195
Ala

Val
His
Ser
100
Leu
Glu
Asp
Asp
Arg
180
Ala

Glu

Tyr
Asp
Val
Leu
His
Glu
Gly
165

Leu

Ala

Lys
70

Asp
Ile
Asp
Arg
Ile
150
Asn

Asn

Ala

His
Asn
Ser
Asp
Leu
135
Cys
Thr

Leu

Ala

sé tiép can ngdn hang

Asp
Leu
His
Arg
50

Asp
Pro
Val
Asp
Gly
130
Leu
Asp
Thr

Asn

Pro
210

<210> 22
<211> 21

<212>
<213>

<220>

21

Gln
Thr
Arg
35

Ile
Cys
Asp
Ser
Leu
115
Glu
Ala
Val
Val
Ala

195
Ala

2

PRT
Cay ngbd

Gln
Ala
20

Tyr
His
Pro
Pro
Val
100
Leu
His
Val
Pro
Ile
180
Ala

Glu

Gly
5
Ala
Ala
Ala
Gln
Glu
85
Ile
Asp
Arg
Pro
Asp
165

Arg

Glu

Ala
Glu
Val
Pro
Val
70

Ala
Ser
Asp
Leu
Ala
150
Gly

Leu

Ala

Gly
Tyr
Gly
Pro
55

Tyr
Gly
Gly
Ala
Arg
135
Ile
Asn

Asn

Ala

33838

Phe
Gly
Gly
Ala
120
Arg
Thr
Glu

Gln

Ala
200

Gly
Glu
Glu
40

Glu
Lys
Asp
Leu
Ala
120
Asn
Cys
Thr

Leu

Ala
200

Ile
Asn
Leu
105
His
Asn
Leu
Asp
Lys

185
Ala

Asp
Gln
25

Gly
Ala
His
Ala
Pro
105
Arg
Tyr
Thr
Glu
Gln

185
Thr

Arg
Asp
90

Pro
Arg
Tyr
Val
Asp
170

Leu

Ala

Ala
10

Leu
Gln
Val
Phe
Leu
90

Ala
Val
Arg
Val
Asp
170
Lys

Thr

-62-

Ser
75

Leu
Ala
Val
Arg
Leu
155
Thr
Lys

Pro

Ho protein xyclaza/dehydraza cua ngd,
gen sb& ACG40002.

Glu
Arg
Cys
Trp
Ile
75

Cys
Ser
Phe
Ser
Val
155
Asp

Leu

Asn

Cys
Arg
Ser
Phe
Ser
140
Glu
Arg

Ser

Pro

Val
Pro
Thr
Gly
125
Val
Ser
Leu

Val

Pro
205

Leu Arg

Gly Arg
95

Ser Thr

110

Phe Thr

Thr Thr
Tyr Ile

Phe Ala
175

Ser Glu

190

Pro Pro

dong 306819,

1
Val
Ser
Ser
Ala
60
Arg
Pro
Thr
Gly
Val
140
Leu
Thr
Lys

Ser

Pro
Thr
Ser
45

Val
Ser
Gly
Ser
Phe
125
Thr
Glu
Arg

Ser

Val
205

Ala Gly
15

Val Asp

30

Leu Leu

Val Arg
Cys Ala

Arg Leu
95

Thr Glu

110

Ser Ile

Thr Val
Ser Tyr

Leu Phe
175

Val Ala

190

Leu Leu

Pro
80

Leu
Glu
Ile
Val
Val
160
Asp
Ala

Pro

Leu
Ala
Ala
Arg
Leu
80

Arg
Arg
Thr
Ser
Val
160
Ala

Glu

Pro
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<223> Ho protein xyclaza/dehydraza cua ngd, dong 241996,
sé tidp can ngan hang gen sb ACG34473.1
<220>
<221> BIEN THE
<222> (11)...(11)
<223> Xaa = axit amin bit ky
<400> 22
Met Asp Gln Gln Gly Ala Gly Gly Asp Ala Xaa Val Pro Ala Gly Leu
1 5 10 15
Gly Leu Thr Ala Ala Glu Tyr Glu Gln Leu Arg Ser Thr Val Asp Ala
20 25 30
His His Arg Tyr Ala Val Gly Glu Gly Gln Cys Ser Ser Leu Leu Ala
35 40 45
Gln Arg Ile His Ala Pro Pro Glu Ala Val Trp Ala Val Val Arg Arg
50 55 60
Phe Asp Cys Pro Gln Val Tyr Lys His Phe Ile Arg Ser Cys Ala Leu
65 70 75 80
Arg Pro Asp Pro Glu Ala Gly Asp Ala Leu Cys Pro Gly Arg Leu Arg
85 90 95
Glu Val Ser Val Ile Ser Gly Leu Pro Ala Ser Thr Ser Thr Glu Arg
100 105 110
Leu Asp Leu Leu Asp Asp Ala Ala Arg Val Phe Gly Phe Ser Ile Thr
115 120 125
Gly Gly Glu His Arg Leu Arg Asn Tyr Arg Ser Val Thr Thr Val Ser
130 135 140
Glu Leu Ala Asp Pro Ala Ile Cys Thr Val Val Leu Glu Ser Tyr Val
145 150 155 160
Val Asp Val Pro Asp Gly Asn Thr Glu Asp Asp Thr Arg Leu Phe Ala
165 170 175
Asp Thr Val Ile Arg Leu Asn Leu Gln Lys Leu Lys Ser Val Thr Glu
180 185 190
Ala Asn Ala Ala Glu Ala Ala Ala Thr Thr Asn Ser Val Leu Leu Pro
195 200 205
Arg Pro Ala Glu
210
<210> 23
<211> 233
<212> PRT
<213> Cay nho leo
<220>
<223> San pham protein khéng tén cua PN40024 cay nho trdéng dé lam ruou,
dudi locut GSVIVT00032173001, S& tiép can ngan hang gen sb CR043790.1
<400> 23
Met Asp Pro His His His His Gly Leu Thr Glu Glu Glu Phe Arg Ala
1 5 10 15
Leu Glu Pro Ile Ile Gln Asn Tyr His Thr Phe Glu Pro Ser Pro Asn
20 25 30
Thr Cys Thr Ser Leu Ile Thr Gln Lys Ile Asp Ala Pro Ala Gln Val
35 40 45
Val Trp Pro Phe Val Arg Ser Phe Glu Asn Pro Gln Lys Tyr Lys His
50 55 60
Phe Ile Lys Asp Cys Thr Met Arg Gly Asp Gly Gly Val Gly Ser Ile
65 70 75 80
Arg Glu Val Thr Val Val Ser Gly Leu Pro Ala Ser Thr Ser Thr Glu
85 90 95
Arg Leu Glu Tle Leu Asp Asp Glu Lys His Ile Leu Ser Phe Arg Val
100 105 110
Val Gly Gly Glu His Arg Leu Asn Asn Tyr Arg Ser Val Thr Ser Val
115 120 125
Asn Asp Phe Ser Lys Glu Gly Lys Asp Tyr Thr Ile Val Leu Glu Ser
130 135 140
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Tyr Ile Val Asp Ile Pro Glu Gly Asn Thr Gly Glu Asp Thr Lys Met
145 150 155 160
Phe Val Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Val Val
165 170 175
Ala Ile Thr Ser Leu His Glu Asn Glu Glu Ile Ala Asp Asn Glu Gly
180 185 190
Pro Ser Arg Glu Ile Ser Leu Gln Ser Glu Thr Glu Ser Ala Glu Arg
195 200 205
Gly Asp Glu Arg Arg Asp Gly Asp Gly Pro Ser Lys Ala Cys Asn Arg
210 215 220
Asn Glu Trp His Cys Thr Thr Lys Glu
225 230
<210> 24
<211> 207
<212> PRT
<213> Cay lua
<220>
<223> Nhém cay lua lat, cdy lta Nipponbare, protein kidu di nguyén Bet v
I, dong P0495C02.29, S6 tiép can ngan hang gen sb BAD25659.1
<400> 24
Met Glu Pro His Met Glu Arg Ala Leu Arg Glu Ala Val Ala Ser Glu
1 5 10 15
Ala Glu Arg Arg Glu Leu Glu Gly Val Val Arg Ala His His Thr Phe
20 25 30
Pro Ala Ala Glu Arg Ala Ala Gly Pro Gly Arg Arg Pro Thr Cys Thr
35 40 45
Ser Leu Val Ala Gln Arg Val Asp Ala Pro Leu Ala Ala Val Trp Pro
50 55 60
Ile Val Arg Gly Phe Ala Asn Pro Gln Arg Tyr Lys His Phe Ile Lys
65 70 75 80
Ser Cys Glu Leu Ala Ala Gly Asp Gly Ala Thr Val Gly Ser Val Arg
85 90 95
Glu Vval Ala Val Val Ser Gly Leu Pro Ala Ser Thr Ser Thr Glu Arg
100 105 110
Leu Glu Ile Leu Asp Asp Asp Arg His Val Leu Ser Phe Arg Val Val
115 120 125
Gly Gly Asp His Arg Leu Arg Asn Tyr Arg Ser Val Thr Ser Val Thr
130 135 140
Glu Phe Ser Ser Pro Ser Ser Pro Pro Arg Pro Tyr Cys Val Val Val
145 150 155 160
Glu Ser Tyr Val Val Asp Val Pro Glu Gly Asn Thr Glu Glu Asp Thr
165 170 175
Arg Met Phe Thr Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala
180 185 190
Ala Val Ala Thr Ser Ser Ser Pro Pro Ala Ala Gly Asn His His
195 200 205
<210> 25
<211> 210
<212> PRT
<213> Cay 1lua
<220>
<223> Nhém cay lua Indica, cay trdéng 93-11, protein gia thiét
OsI 06433, S& tiép can ngan hang gen sb EAY85077.1
<400> 25
Met Glu Pro His Met Glu Arg Ala Leu Arg Glu Ala Val Ala Ser Glu
1 5 10 15
Ala Glu Arg Arg Glu Leu Glu Gly Val Val Arg Ala His His Thr Phe
20 25 30
Pro Ala Ala Glu Arg Ala Ala Gly Pro Gly Arg Arg Pro Thr Cys Thr
35 40 45
Ser Leu Val Ala Gln Arg Val Asp Ala Pro Leu Ala Ala Val Trp Pro
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50
Ile Va
65

Ser Cys Glu Leu

Glu Va
Leu G1

Gly Gl
13

Glu Phe Ser Ser

145

Val Val Val Glu

Glu Asp Thr Arg
180
u Ala Ala

Lys Le

His Hi

21
<210>
<211>
<212>
<213>
<220>
<223>

<400>

1 Arg Gly

1 Ala Val
100
u Ile Leu

115

y Asp His

0

195
S
0
26
200
PRT
Cay ngd

Phe
Ala
85

Val
Asp
Arg
Pro
Ser
165
Met

Val

Ala
70

Ala
Ser
Asp
Leu
Ser
150
Tyr
Phe

Ala

55
Asn

Gly
Gly
Asp
Arg
135
Ser
Val

Thr

Thr

33838

Pro Gln Arg

Asp Gly Ala
90
Leu Pro Ala
105
Arg His Val
120
Asn Tyr Arg

Pro Pro Ser

Val Asp Val
170
Asp Thr Val
185
Ser Ser Ser
200

Protein chua rd dong B73 cua ngd,
S8 tiép can ngan hang

26

Met Pro Tyr Thr Ala Pro

1
Leu Se

Gly Gl
50

Ala Val Trp Ser

65

His Phe Ile Arg
Gly Ser Val Arg
100
Ser Arg Glu Arg

Phe Arg Val Val

13

Thr Thr Val His

145
Val G1

Thr Arg Val Phe
180
Ala Arg Thr Ala

<210>
<211>
<212>
<213>
<220>

r Gly Gly
20
Ala Val Pro Ala

35

n Cys Cys

115

0

u Ser Tyr

195
27
215
PRT

5
Gly

Glu
Ser
Val
Ser
85

Glu
Leu
Gly
Glu
Val
165

Val

Glu

Cay nho leo

Ala
Val
Ala
Val
70

Cys
Val
Glu
Gly
Ala
150
Val

Asp

Arg

Arg
Lys
Ala
Val
55

Arg
Arg
Arg
Ile
Glu
135
Gly
Asp

Thr

Leu

Pro Ser Pro
10
Ala Ala Ser
25
Arg His His
40
Val Gln Ala

Arg Phe Asp

Leu Val Gly
90
Val Val Ser
105
Leu Asp Asp
120
His Arg Leu

Ala Gly Ala

Val Pro His
170
Ile Val Arg
185
Ala
200

-65-

Tyr
75

Thr
Ser
Leu
Ser
Pro
155
Pro

Val

Pro

60
Lys

Val
Thr
Ser
Val
140
Pro
Glu
Lys

Pro

His
Gly
Ser
Phe
125
Thr
Arg
Gly

Leu

Ala
205

Phe
Ser
Thr
110
Arg
Ser
Pro
Asn
Asn

190
Ala

Ile
Val
95

Glu
Val
Val
Tyr
Thr
175

Leu

Gly

dong ZM BFb0151HO7,
gen sb ACF82013.1

Gln
His
Glu
Ile
Arg
75

Gly
Gly
Glu
Ala
Gly
155

Gly

Cys

Gln
Gly
His
Ala
60

Pro
Gly
Leu
Arg
Asn
140
Thr

Asn

Asn

His
Ala
Ala
45

Ala
Gln
Asp
Pro
Arg
125
Tyr
Gly

Thr

Leu

Ser
Ser
30

Ala
Pro
Ala
Val
Ala
110
Val
Arg
Thr

Ala

Gln
190

Arg
15

Cys
Arg
Val
Tyr
Ala
95

Thr
Leu
Ser
Val
Asp

175
Ser

Lys
80

Arg
Arg
Val
Thr
Cys
160
Glu
Gln

Asn

Val
Ala
Ala
Gly
Lys
80

Val
Ser
Ser
Val
Val
160

Glu

Leu
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<223> San phdm protein khéng tén cdy nho tréng dé& lam rugu PN40024, dudi

locut GSVIVT00037390001,

<400> 27

Met Pro Ser Asn Pro

1
Ser Pro Asn

Asn His Asn
35
Val Ser Arg
50
Ala Val Val
65
Val Arg Arg

Cys His Val

His Val Ile
115
Ile Leu Asp
130
Asp His Arg
145
Pro Ser Ser

Pro Pro Gly

Val Arg Cys
195
Gly Cys Lys
210
<210> 28
<211> 213
<212> PRT

Ser
20

Thr
His
Gln
Phe
Val
100
Ser
Asp
Leu
Thr
Asn
180

Asn

Arg

5
Ile

Ser
His
Gln
Asp
85

Val
Gly
Glu
Ser
Gly
165
Thr

Leu

Ser

<213> Cay thubc 14

<220>

Pro
Thr
Thr
Thr
Ile
70

Asn
Gly
Leu
Arg
Asn
150
Thr
Lys

Gln

Ser

sé
Lys
Thr
Met
His
55
Ala
Pro
Asp
Pro
His
135
Tyr
Val
Glu

Ser

Ser
215

<223> Protein gia cay thubc

sb CAIB4653.

<400> 28

Met Pro Pro
1

Ser Asn Thr

Arg Arg Thr
35
Val Arg Phe
50
Val Ile Gln
65
Arg Arg Phe

His Val Ile

Val Ile Ser
115
Leu Asp Asp
130
His Arg Leu
145
Ser Gly Asp

1
Ser
Thr
20
Met
His
Arg
Asp
Val
100
Gly
Glu

Ala

Gly

Ser
Pro
Pro
Thr
Ile
Asn
85

Gly
Leu
Arg

Asn

Thr
165

Pro
Asp
Ile
His
Ser
70

Pro
Asp
Pro
His
Tyr

150
Thr

Asp
Phe
Pro
Pro
55

Ala
Gln
Gly
Ala
Val
135

Arg

Ile

tidp can ngadn hang gen sbé CRA048777.1

Ser
Ala
Pro
40

Val
Ala
Gln
Gly
Ala
120
Val
Arg
Val

Asp

Leu
200

Ser
Thr
25

Pro
Val
Pro
Ala
Asp
105
Ala
Leu
Ser
Leu
Thr

185
Ala

Leu
10

Thr
His
Gly
Val
Tyr
90

Val
Asn
Ser
Val
Glu
170
Cys

Gln

Val
Ala
Lys
Pro
Ser
75

Lys
Gly
Ser
Phe
Thr
155
Ser

Val

Ile

Val
Ser
Gln
Asn
60

Thr
His
Thr
Thr
Ser
140
Thr
Tyr

Phe

Ala

His
Ala
Val
45

Gln
Val
Phe
Leu
Glu
125
Val
Leu
Val

Val

Glu
205

Arg
Ala
30

Pro
Cys
Trp
Val
Arg
110
Arg
Ile
His
Val
Asp

190
Asn

Ile
15

Ala
Asp
Cys
Ser
Lys
95

Glu
Leu
Gly
Pro
Asp
175
Thr

Ala

Asn
Asn
Ala
Ser
Val
80

Ser
Val
Glu
Gly
Ser
160
Ile

Ile

Ala

14 thiét, gen cl7, S&é tiép can ngan

Ser
Ala
Cys
40

Val
Pro
Ala
Asp
Ala
120
Ile

Ser

Val

Ser
Cys
25

Thr
Gly
Val
Tyr
Val
105
Ser
Ser

Val

Val

Val
10

Lys
Thr
Pro
Ser
Lys
90

Gly
Ser
Phe

Thr

Glu
170

-66-

Leu

Gln

Gln

Asn

Thr

75

His

Thr

Thr

Ser

Thr

155
Ser

Leu
Ser
Val
Gln
60

Val
Phe
Leu
Glu
Val
140

Leu

Tyr

Gln
Gln
Pro
45

Cys
Trp
Val
Arg
Arg
125
Val
His

Val

Arg
Gln
30

Asp
Cys
Ser
Lys
Glu
110
Leu
Gly

Pro

Val

Ile
15

Leu
Ser
Ser
Val
Ser
95

Val
Glu
Gly

Glu

Asp
175

Ser
Gln
Val
Ala
Val
80

Cys
Arg
Ile
Asp
Pro

160
Val

hang gen
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Pro Pro Gly Asn Thr Arg Asp Glu Thr Cys Val Phe Val Asp Thr Ile
180 185 190
Val Lys Cys Asn Leu Thr Ser Leu Ser Gln Ile Ala Val Asn Val Asn
195 200 205
Arg Arg Lys Asp Ser
210
<210> 29
<211> 208
<212> PRT
<213> Cay laa
<220>
<223> Nhém cay lta Indica, cay trdng 93-11, protein gia thiét OsI 04285,
sé tidp can ngan hang gen sbé EAY76350.1
<400> 29
Met Pro Tyr Ala Ala Val Arg Pro Ser Pro Pro Pro Gln Leu Ser Arg
1 5 10 15
Pro Ile Gly Ser Gly Ala Gly Gly Gly Lys Ala Cys Pro Ala Val Pro
20 25 30
Cys Glu Val Ala Arg Tyr His Glu His Ala Val Gly Ala Gly Gln Cys
35 40 45
Cys Ser Thr Val Val Gln Ala Ile Ala Ala Pro Ala Asp Ala Val Trp
50 55 60
Ser Val Val Arg Arg Phe Asp Arg Pro Gln Ala Tyr Lys Lys Phe Ile
65 70 75 80
Lys Ser Cys Arg Leu Val Asp Gly Asp Gly Gly Glu Val Gly Ser Val
85 90 95
Arg Glu Val Arg Val Val Ser Gly Leu Pro Ala Thr Ser Ser Arg Glu
100 105 110
Arg Leu Glu Val Leu Asp Asp Asp Arg Arg Val Leu Ser Phe Arg Ile
115 120 125
Val Gly Gly Glu His Arg Leu Ala Asn Tyr Arg Ser Val Thr Thr Val
130 135 140
His Glu Ala Ala Ala Pro Ala Met Ala Val Val Val Glu Ser Tyr Val
145 150 155 160
Val Asp Val Pro Pro Gly Asn Thr Trp Glu Glu Thr Arg Val Phe Val
165 170 175
Asp Thr Ile Val Arg Cys Asn Leu Gln Ser Leu Ala Arg Thr Val Glu
180 185 190
Arg Leu Ala Pro Glu Ala Pro Arg Ala Asn Gly Ser Ile Asp His Ala
195 200 205
<210> 30
<211> 208
<212> PRT
<213> Cay 1lta
<220>
<223> Nhém cay lua lit, cay lta Nipponbare, protein kiéu di nguyén Bet v
I, gen B1088C09.11, dong B1088C09, S6 tiép can ngdn hang gen sb
BAB68102.1
<400> 30
Met Pro Tyr Ala Ala Val Arg Pro Ser Pro Pro Pro Gln Leu Ser Arg
1 5 10 15
Pro Ile Gly Ser Gly Ala Gly Gly Gly Lys Ala Cys Pro Ala Val Pro
20 25 30
Cys Glu Val Ala Arg Tyr His Glu His Ala Val Gly Ala Gly Gln Cys
35 40 45
Phe Ser Thr Val Val Gln Ala Ile Ala Ala Pro Ala Asp Ala Val Trp
50 55 60
Ser Val Val Arg Arg Phe Asp Arg Pro Gln Ala Tyr Lys Lys Phe Ile
65 70 75 80
Lys Ser Cys Arg Leu Val Asp Gly Asp Gly Gly Glu Val Gly Ser Val
85 90 95
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Arg Glu Val Arg Val Val Ser Gly
100
Arg Leu Glu Val Leu Asp Asp Asp
115 120
Val Gly Gly Glu His Arg Leu Ala
130 135
His Glu Ala Ala Ala Pro Ala Met
145 150
Val Asp Val Pro Pro Gly Asn Thr
165
Asp Thr Ile Val Arg Cys Asn Leu
180
Arg Leu Ala Pro Glu Ala Pro Arg
195 200
<210> 31
<211> 213
<212> PRT
<213> Cay Van sam
<220>

33838

Leu Pro
105
Arg Arg

Asn Tyr
Ala Val

Trp Glu
170

Gln Ser

185

Ala Asn

Ala
Val
Arg
Val
155
Glu

Leu

Gly

Thr
Leu
Ser
140
Val
Thr

Ala

Ser

<223> Protein chua rd6 FB3-425 cua cay van sam,
hang gen sb

dong WS0276 P02, Sb tiép
<400> 31
Met Asp Ile Ile Ala Gly Phe Asp
1 5
Ala Ser Lys Gln Ile Thr Lys Thr
20
Glu Glu Gly Tyr Gly Glu Trp Leu
35 40
Tyr His Ser His Asp Gly Ala Arg
50 55
Val Gln Gln Val Glu Ala Pro Val
65 70
Arg Phe Asp Gln Pro Gln Val Tyr
85
Met Arg Gly Asp Leu Lys Val Gly
100
Ser Gly Leu Pro Ala Ala Thr Ser
115 120
Glu Glu Arg His Ile Leu Ser Phe
130 135
Leu Asn Asn Tyr Arg Ser Ile Thr
145 150
Gly Lys Pro Gly Thr Ile Val Ile
165
His Gly Asn Thr Lys Glu Glu Thr
180
Lys Cys Asn Leu Gln Ser Leu Ala
195 200
Thr His Arg Cys Leu
210
<210> 32
<211> 207
<212> PRT
<213> Cay lua
<220>

cén ngan

Gln Leu
10

Gly Ala

25

Lys Glu

Glu Cys
Ser Val

Lys His
90

Cys Leu

105

Thr Glu

Ser Ile
Thr Leu

Glu Ser
170

Cys Leu

185

His Val

Ser
Val
Val
Arg
Val
75

Phe
Arg
Arg
Val
His
155
Tyr

Phe

Ser

<223> Nhém cdy laa 1Gt, cay lua Nipponbare,
0s06g0562200, Bet v I ho di nguyén protein,
S6 tiép can ngdn hang gen sb NP 001057874.1

<400> 32

Phe
Gln
Met
Cys
60

Trp
Val
Glu
Leu
Gly
140
Glu
Val

Val

Asn

Ser
Ser
125
Val
Glu
Arg

Arg

Ile
205

Arg
Tyr
Gly
45

Ser
Ser
Ser
Val
Asp
125
Gly
Thr
Leu

Asp

His
205

protein

Met Glu Ala His Val Glu Arg Ala Leu Arg Glu Gly Leu

1 5

10

-68-

Ser
110
Phe
Thr
Ser
Val
Thr

190
Asp

Arg
Arg
Thr
Tyr
Phe
175

Val

His

Glu
Ile
Val
Val
160
Val

Glu

Ala

ABK22940.1

Leu
Leu
30

Arg
Ser
Leu
Asn
Arg
110
Ile
Asp
Leu
Asp
Thr

190
Leu

Ser
15

Lys
Tyr
Val
Val
Cys
95

Val
Leu
His
Ile
Val
175
Ile

Asn

Gly
Gly
His
Val
Arg
80

Phe
Val
Asp
Arg
Asn
160
Pro

Val

Ser

gia thiét

Thr Glu Glu

15
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Glu Arg Ala Ala Leu Glu Pro Ala Val Met Ala His His Thr Phe Pro
20 25 30
Pro Ser Thr Thr Thr Ala Thr Thr Ala Ala Ala Thr Cys Thr Ser Leu
35 40 45
Val Thr Gln Arg Val Ala Ala Pro Val Arg Ala Val Trp Pro Ile Val
50 55 60
Arg Ser Phe Gly Asn Pro Gln Arg Tyr Lys His Phe Val Arg Thr Cys
65 70 75 80
Ala Leu Ala Ala Gly Asp Gly Ala Ser Val Gly Ser Val Arg Glu Val
85 90 95
Thr Val Val Ser Gly Leu Pro Ala Ser Thr Ser Thr Glu Arg Leu Glu
100 105 110
Met Leu Asp Asp Asp Arg His Ile Ile Ser Phe Arg Val Val Gly Gly
115 120 125
Gln His Arg Leu Arg Asn Tyr Arg Ser Val Thr Ser Val Thr Glu Phe
130 135 140
Gln Pro Pro Ala Ala Gly Pro Gly Pro Ala Pro Pro Tyr Cys Val Val
145 150 155 160
Val Glu Ser Tyr Val Val Asp Val Pro Asp Gly Asn Thr Ala Glu Asp
165 170 175
Thr Arg Met Phe Thr Asp Thr Val Val Lys Leu Asn Leu Gln Met Leu
180 185 190
Ala Ala Val Ala Glu Asp Ser Ser Ser Ala Ser Arg Arg Arg Asp
195 200 205
<210> 33
<211> 216
<212> PRT
<213> Cay lua
<220>
<223> Nhém cay lua 1at, cay lua Nipponbare, protein gia thiét
0s05g0473000, ho protein Streptomyces xyclaza/dehydraza, Sé tiép céan
ngadn hang gen sb6 NP 001055819.1
<400> 33
Met Pro Tyr Thr Ala Pro Arg Pro Ser Pro Pro Gln His Ser Arg Ile
1 5 10 15
Gly Gly Cys Gly Gly Gly Gly Val Leu Lys Ala Ala Gly Ala Ala Gly
20 25 30
His Ala Ala Ser Cys Val Ala Val Pro Ala Glu Val Ala Arg His His
35 40 45
Glu His Ala Ala Gly Val Gly Gln Cys Cys Ser Ala Val Val Gln Ala
50 55 60
Ile Ala Ala Pro Val Asp Ala Val Trp Ser Val Val Arg Arg Phe Asp
65 70 75 80
Arg Pro Gln Ala Tyr Lys His Phe Ile Arg Ser Cys Arg Leu Leu Asp
85 90 95
Gly Asp Gly Asp Gly Gly Ala Val Ala Val Gly Ser Val Arg Glu Val
100 105 110
Arg Val Val Ser Gly Leu Pro Ala Thr Ser Ser Arg Glu Arg Leu Glu
115 120 125
Ile Leu Asp Asp Glu Arg Arg Val Leu Ser Phe Arg Val Val Gly Gly
130 135 140
Glu His Arg Leu Ser Asn Tyr Arg Ser Val Thr Thr Val His Glu Thr
145 150 155 160
Ala Ala Gly Ala Ala Ala Ala Val Val Val Glu Ser Tyr Val Val Asp
165 170 175
Val Pro His Gly Asn Thr Ala Asp Glu Thr Arg Met Phe Val Asp Thr
180 185 190
Ile Val Arg Cys Asn Leu Gln Ser Leu Ala Arg Thr Ala Glu Gln Leu
195 200 205
Ala Leu Ala Ala Pro Arg Ala Ala
210 215
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<210> 34
<211> 212
<212> PRT
<213> Cay nho leo
<220>
<223> San phdm protein khéng tén PN40024 ctua cdy nho trdng dé& lam ruoqu,
duéi locut GSVIVT00029365001, S& tiép can ngadn hang gen sbé CA041436.1
<400> 34
Met Pro Ser Ser Leu Gln Leu His Arg Ile Asn Asn Ile Asp Pro Thr
1 5 10 15
Thr Val Ala Val Ala Ala Thr Ala Ala Val Asn Cys His Lys Gln Ser
20 25 30
Arg Thr Pro Leu Arg Cys Ala Thr Pro Val Pro Asp Ala Val Ala Ser
35 40 45
Tyr His Ala His Ala Val Gly Pro His Gln Cys Cys Ser Met Val Val
50 55 60
Gln Thr Thr Ala Ala Ala Leu Pro Thr Val Trp Ser Val Val Arg Arg
65 70 75 80
Phe Asp Asn Pro Gln Ala Tyr Lys His Phe Leu Lys Ser Cys His Val
85 90 95
Ile Phe Gly Asp Gly Asp Ile Gly Thr Leu Arg Glu Val His Val Val
100 105 110
Ser Gly Leu Pro Ala Glu Ser Ser Thr Glu Arg Leu Glu Ile Leu Asp
115 120 125
Asp Glu Arg His Val Leu Ser Phe Ser Val Val Gly Gly Asp His Arg
130 135 140
Leu Cys Asn Tyr Arg Ser Val Thr Thr Leu His Pro Ser Pro Thr Gly
145 150 155 160
Thr Gly Thr Val Val Val Glu Ser Tyr Val Val Asp Ile Pro Pro Gly
165 170 175
Asn Thr Lys Glu Asp Thr Cys Val Phe Val Asp Thr Ile Val Lys Cys
180 185 190
Asn Leu Gln Ser Leu Ala Gln Met Ser Glu Lys Leu Thr Asn Asn Asn
195 : 200 205
Arg Asn Ser Ser
210
<210> 35
<211> 218
<212> PRT
<213> Cay ngd
<220>
<223> Ho protein xyclaza/dehydraza cua ngd, dong 1678999,
88 tidp can ngan hang gen sb ACG30334.1
<400> 35
Met Pro Cys Leu Gln Ala Ser Ser Pro Gly Ser Met Pro Tyr Gln His
1 5 10 15
His Gly Arg Gly Val Gly Cys Ala Ala Glu Ala Gly Ala Ala Val Gly
20 25 30
Ala Ser Ala Gly Thr Gly Thr Arg Cys Gly Ala His Asp Gly Glu Val
35 40 45
Pro Ala Glu Ala Ala Arg His His Glu His Ala Ala Pro Gly Pro Gly
50 55 60
Arg Cys Cys Ser Ala Val Val Gln Arg Val Ala Ala Pro Ala Glu Ala
65 70 75 80
Val Trp Ser Val Val Arg Arg Phe Asp Gln Pro Gln Ala Tyr Lys Arg
85 90 95
Phe Val Arg Ser Cys Ala Leu Leu Ala Gly Asp Gly Gly Val Gly Thr
100 105 110
Leu Arg Glu Val Arg Val Val Ser Gly Leu Pro Ala Ala Ser Ser Arg
115 120 125
Glu Arg Leu Glu Val Leu Asp Asp Glu Ser His Val Leu Ser Phe Arg
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, 130 135 140
Val Val Gly Gly Glu His Arg Leu Gln Asn Tyr Leu Ser Val Thr Thr
145 150 155 160
Val His Pro Ser Pro Ala Ala Pro Asp Ala Ala Thr Val Val Val Glu
165 170 175
Ser Tyr Val Val Asp Val Pro Pro Gly Asn Thr Pro Glu Asp Thr Arg
180 185 190
Val Phe Val Asp Thr Ile Val Lys Cys Asn Leu Gln Ser Leu Ala Thr
195 200 205
Thr Ala Glu Lys Leu Ala Leu Ala Ala Val
210 215
<210> 36
<211> 179
<212> PRT
<213> Réu Physcomitrella patens
<220>
<223> Réu Physcomitrella patens subsp. patens moss, kidu sinh thai
Gransden 2004, protein gia thiét, protein du doan, dudéi locut
PHYPADRAFT 222359, S& tiép can ngan hang gen sbé XP_001778048.1
<400> 36
Met Gln Thr Lys Gly Arg Gln Ala Asp Phe Gln Thr Leu Leu Glu Gly
1 5 10 15
Gln Gln Asp Leu Ile Cys Arg Phe His Arg His Glu Leu Gln Pro His
20 25 30
Gln Cys Gly Ser Ile Leu Leu Gln Leu Ile Lys Ala Pro Val Glu Thr
35 40 45
Val Trp Ser Val Ala Arg Ser Phe Asp Lys Pro Gln Val Tyr Lys Arg
50 55 60
Phe Ile Gln Thr Cys Glu Ile Ile Glu Gly Asp Gly Gly Val Gly Ser
65 70 75 80
Ile Arg Glu Val Arg Leu Val Ser Ser Ile Pro Ala Thr Ser Ser Ile
85 90 95
Glu Arg Leu Glu Ile Leu Asp Asp Glu Glu His Ile Ile Ser Phe Arg
100 105 110
Val Leu Gly Gly Gly His Arg Leu Gln Asn Tyr Trp Ser Val Thr Ser
115 120 125
Leu His Ser His Glu Ile Asp Gly Gln Met Gly Thr Leu Val Leu Glu
130 135 140
Ser Tyr Val Val Asp Ile Pro Glu Gly Asn Thr Arg Glu Glu Thr His
145 150 155 160
Met Phe Val Asp Thr Val Val Arg Cys Asn Leu Lys Ala Leu Ala Gln
165 170 175
Val Ser Glu

<210> 37
<211> 229
<212> PRT
<213> Cay lua
<220>
<223> gao nhém Indica, cay trdng 93-11, protein gia thiét OsI 11160, Sb
tidp can ngan hang gen sb EAY89631.1
<400> 37
Met Pro Cys Ile Pro Ala Ser Ser Pro Gly Ile Pro His Gln His Gln
1 5 10 15
His Gln His His Arg Ala Leu Ala Gly Val Gly Met Ala Val Gly Cys
20 25 30
Ala Ala Glu Ala Ala Val Ala Ala Ala Gly Val Ala Gly Thr Arg Cys
35 40 45
Gly Ala His Asp Gly Glu Val Pro Met Glu Val Ala Arg His His Glu
50 55 60
His Ala Glu Pro Gly Ser Gly Arg Cys Cys Ser Ala Val Val Gln His
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65
Val Ala Ala

Gln Pro Gln

Gly Asp Gly
115
Leu Pro Ala
130
Ser His Val
145
Asn Tyr Leu

Ala Ala Thr

Asn Thr Pro
195

Asn Leu Gln
210

Arg Ala Ala

225

<210> 38

<211> 229

<212> PRT

Pro
Ala
100
Gly
Ala
Leu
Ser
Val
180
Glu

Ser

Gly

<213> Cay lua

<220>

Ala
85

Tyr
Val
Ser
Ser
Val
165
Val
Asp

Leu

Ser

70
Pro

Lys
Gly
Ser
Phe
150
Thr
Val

Thr

Ala

<223> Nhém céay luaa 1luat,
s03g0297600, ho protein Streptomyces xyclaza/dehydraza,
hang gen s NP 001049838.1

<400> 38

Met Pro Cys Ile Pro Ala

1
His Gln His

Ala Ala Glu
35
Gly Ala His
50
His Ala Glu
65
Val Ala Ala

Gln Pro Gln

Gly Asp Gly
115
Leu Pro Ala
130
Ser His Val
145
Asn Tyr Leu

Ala Ala Thr

Asn Thr Pro
195
Asn Leu Gln
210
Arg Ala Ala
225
<210> 39

His
20

Ala
Asp
Pro
Pro
Ala
100
Gly
Ala
Leu
Ser
Val
180
Glu

Ser

Gly

5
Arg

Ala
Gly
Gly
Ala
85

Tyr
Val
Ser
Ser
Val
165
Val
Asp

Leu

Ser

Ala
Val
Glu
Ser
70

Ala
Lys
Gly
Ser
Phe
150
Thr
Val

Thr

Ala

Ala
Arg
Thr
Arg
135
Arg
Thr
Glu

Arg

Lys
215

Val
Phe
Leu
120
Glu
Val
Val
Ser
Val

200
Thr

33838

Trp
Val
105
Arg
Arg
Val
His
Tyr
185
Phe

Ala

Ser
90

Arg
Glu
Leu
Gly
Pro
170
Val
Val

Glu

75
Val

Ser
Val
Glu
Gly
155
Ser
Val

Asp

Lys

cdy lua Nipponbare,

Ser
Leu
Ala
Val
55

Gly
Ala
Arg
Thr
Arg
135
Arg
Thr
Glu

Arg

Lys
215

Ser
Ala
Ala
40

Pro
Arg
Val
Phe
Leu
120
Glu
Val
Val
Ser
Val

200
Thr

Pro
Gly
25

Ala
Met
Cys
Trp
Val
105
Arg
Arg
Val
His
Tyr
185

Phe

Ala

Gly
10

Val
Gly
Glu
Cys
Ser
90

Arg
Glu
Leu
Gly
Pro
170
Val

Val

Glu

-72-

Ile
Gly
Val
Val
Ser
75

Val
Ser
Val
Glu
Gly
155
Ser
Val

Asp

Lys

Val
Cys
Arg
Ile
140
Glu
Pro
Asp

Thr

Leu
220

Arg
Ala
Val
125
Leu
His
Ser
Val
Ile

205
Ala

Arg
Leu
110
Val
Asp
Arg
Ala
Pro
190
Val

Ala

protein gid

Pro
Met
Ala
Ala
60

Ala
Val
Cys
Arg
Ile
140
Glu
Pro
Asp

Thr

Leu
220

His
Ala
Gly
45

Arg
Val
Arg
Ala
Val
125
Leu
His
Ser
Val
Ile

205
Ala

Gln
Val
30

Thr
His
Val
Arg
Leu
110
Val
Asp
Arg
Ala
Pro
190

Val

Ala

Phe
95

Leu
Ser
Asp
Leu
Pro
175
Pro

Lys

Gly

80
Asp

Ala
Gly
Glu
Lys
160
Thr
Gly
Cys

Ala

thiét
sé tiép

His
15

Gly
Arg
His
Gln
Phe
95

Leu
Ser
Asp
Leu
Pro
175
Pro

Lys

Gly

Gln
Cys
Cys
Glu
His
80

Asp
Ala
Gly
Glu
Lys
160
Thr
Gly
Cys

Ala
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<211> 205
<212> PRT
<213> Cay co linh lang
<220>
<223> Protein chua rd cua cdy ho dau, dong MTYFP FQ FR FS1G-H-19,
36 tiép can ngan hang gen sb ACJ85898.1
<400> 39
Met Pro Ser Pro Val Gln Phe Gln Arg Phe Asp Ser Asn Thr Ala Ile
1 5 10 15
Thr Asn Gly Val Asn Cys Pro Lys Gln Ile Gln Ala Cys Arg Tyr Ala
20 25 30
Leu Ser Ser Leu Lys Pro Thr Val Ser Val Pro Glu Thr Val Val Asp
35 40 45
His His Met His Val Val Gly Gln Asn Gln Cys Tyr Ser Val Val Ile
50 55 60
Gln Thr Ile Asn Ala Ser Val Ser Thr Val Trp Ser Val Val Arg Arg
65 70 75 80
Phe Asp Tyr Pro Gln Gly Tyr Lys His Phe Val Lys Ser Cys Asn Val
85 90 95
Val Ala Ser Gly Asp Gly Ile Arg Val Gly Ala Leu Arg Glu Val Arg
100 105 110
Leu Val Ser Gly Leu Pro Ala Val Ser Ser Thr Glu Arg Leu Asp Ile
115 120 125
Leu Asp Glu Glu Arg His Val Ile Ser Phe Ser Val Val Gly Gly Val
130 135 140
His Arg Cys Arg Asn Tyr Arg Ser Val Thr Thr Leu His Gly Asp Gly
145 150 155 160
Asn Gly Gly Thr Val Val Ile Glu Ser Tyr Val Val Asp Val Pro Gln
165 170 175
Gly Asn Thr Lys Glu Glu Thr Cys Ser Phe Ala Asp Thr Ile Val Arg
180 185 190
Cys Asn Leu Gln Ser Leu Val Gln Ile Ala Glu Lys Leu
195 200 205
<210> 40
<211> 212
<212> PRT
<213> Cay ngd
<220>
<223> Yéu té lién k&t thanh phan giau AT cua ngd 3, dong 1458362,
S8 tiép can ngdn hang gen sb ACG26321.1
<400> 40
Met Pro Phe Ala Ala Ser Arg Thr Ser Gln Gln Gln His Ser Arg Val
1 5 10 15
Ala Thr Asn Gly Arg Ala Val Ala Val Cys Ala Gly His Ala Gly Val
20 25 30
Pro Asp Glu Val Ala Arg His His Glu His Ala Val Ala Ala Gly Gln
35 40 45
Cys Cys Ala Ala Met Val Gln Ser Ile Ala Ala Pro Val Asp Ala Val
50 55 60
Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Arg Tyr Lys Arg Phe
65 70 75 80
Ile Arg Ser Cys His Leu Val Asp Gly Asp Gly Ala Glu Val Gly Ser
85 90 95
Val Arg Glu Leu Leu Leu Val Ser Gly Leu Pro Ala Glu Ser Ser Arg
100 105 110
Glu Arg Leu Glu Ile Arg Asp Asp Glu Arg Arg Val Ile Ser Phe Arg
115 120 125
Val Leu Gly Gly Asp His Arg Leu Ala Asn Tyr Arg Ser Val Thr Thr
130 135 140
Val His Glu Ala Ala Pro Ser Gln Asp Gly Arg Pro Leu Thr Met Val
145 150 155 160
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Val Glu Ser Tyr Val Val Asp Val Pro Pro Gly Asn Thr Val Glu Glu
165 170 175
Thr Arg Ile Phe Val Asp Thr Ile Val Arg Cys Asn Leu Gln Ser Leu
180 185 190
Glu Gly Thr Val Ile Arg Gln Leu Glu Ile Ala Ala Met Pro His Asp
195 200 205
Asp Asn Gln Asn
210
<210> 41
<211> 233
<212> PRT
<213> Céy ngd
<220>
<223> Protein chua ré ddong B73 cla ngd, dong ZM BFb0105018,
s6 tiép can ngan hang gen sb ACF87013.1
<400> 41
Met Arg Glu Arg Asn Ser Ser Ile Asp Gln Glu His Gln Arg Gly Ser
1 5 10 15
Ser Ser Arg Ser Thr Met Pro Phe Ala Ala Ser Arg Thr Ser Gln Gln
20 25 30
Gln His Ser Arg Val Ala Thr Asn Gly Arg Ala Val Ala Val Cys Ala
35 40 45
Gly His Ala Gly Val Pro Asp Glu Val Ala Arg His His Glu His Ala
50 55 60
Val Ala Ala Gly Gln Cys Cys Ala Ala Met Val Gln Ser Ile Ala Ala
65 70 75 80
Pro Val Asp Ala Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln
85 90 95
Arg Tyr Lys Arg Phe Ile Arg Ser Cys His Leu Val Asp Gly Asp Gly
100 105 110
Ala Glu Val Gly Ser Val Arg Glu Leu Leu Leu Val Ser Gly Leu Pro
115 120 125
Ala Glu Ser Ser Arg Glu Arg Leu Glu Ile Arg Asp Asp Glu Arg Arg
130 135 140
Val Ile Ser Phe Arg Val Leu Gly Gly Asp His Arg Leu Ala Asn Tyr
145 150 155 160
Arg Ser Val Thr Thr Val His Glu Ala Ala Pro Ser Gln Asp Gly Arg
165 170 175
Pro Leu Thr Met Val Val Glu Ser Tyr Val Val Asp Val Pro Pro Gly
180 185 190
Asn Thr Val Glu Glu Thr Arg Ile Phe Val Asp Thr Ile Val Arg Cys
195 200 205
Asn Leu Gln Ser Leu Glu Gly Thr Val Ile Arg Gln Leu Glu Ile Ala
210 215 220
Ala Met Pro His Asp Asp Asn Gln Asn
225 230
<210> 42
<211> 194
<212> PRT
<213> Réu Physcomitrella patens
<220>
<223> Ré&u Physcomitrella patens subsp. patens moss, kiéu sinh thai
Gransden 2004, protein gia thiét, protein du doan, dudi locut
PHYPADRAFT 209242, S& tiép can ngédn hang gen sbé XP_001762113.1
<400> 42
Met Met Gln Glu Lys Gln Gly Arg Pro Asp Phe Gln Phe Leu Leu Glu
1 5 10 15
Gly Gln Gln Asp Leu Ile Cys Arg Phe His Lys His Glu Leu Leu Pro
20 25 30
His Gln Cys Gly Ser Ile Leu Leu Gln Gln Ile Lys Ala Pro Val Gln
35 40 45
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Thr Val Trp Leu Ile Val Arg Arg Phe Asp Glu Pro Gln Val Tyr Lys
50 55 60
Arg Phe Ile Gln Arg Cys Asp Ile Val Glu Gly Asp Gly Val Val Gly
65 70 75 80
Ser Ile Arg Glu Val Gln Leu Val Ser Ser Ile Pro Ala Thr Ser Ser
85 90 95
Ile Glu Arg Leu Glu Ile Leu Asp Asp Glu Glu His Ile Ile Ser Phe
100 105 110
Arg Val Leu Gly Gly Gly His Arg Leu Gln Asn Tyr Trp Ser Val Thr
115 120 125
Ser Leu His Arg His Glu Ile Gln Gly Gln Met Gly Thr Leu Val Leu
130 135 140
Glu Ser Tyr Val Val Asp Ile Pro Asp Gly Asn Thr Arg Glu Glu Thr
145 150 155 160
His Thr Phe Val Asp Thr Val Val Arg Cys Asn Leu Lys Ala Leu Ala
165 170 175
Gln Val Ser Glu Gln Lys His Leu Leu Asn Ser Asn Glu Lys Pro Ala
180 185 190
Ala Pro

<210> 43

<211> 191

<212> PRT

<213> Cay nho leo

<220>

<223> San phdm protein khéng tén PN40024 cua cdy nho trdng dé lam rugu,

duéi locut GSVIVT00035869001, S& tiép can ngdn hang gen sb CR048052.1

<400> 43

Met Lys Val Tyr Ser Pro Ser Gln Ile Leu Ala Glu Arg Gly Pro Arg

1 5 10 15

Ala Gln Ala Met Gly Asn Leu Tyr His Thr His His Leu Leu Pro Asn
20 25 30

Gln Cys Ser Ser Leu Val Val Gln Thr Thr Asp Ala Pro Leu Pro Gln

35 40 45
Val Trp Ser Met Val Arg Arg Phe Asp Arg Pro Gln Ser Tyr Lys Arg
50 55 60

Phe Val Arg Gly Cys Thr Leu Arg Arg Gly Lys Gly Gly Val Gly Ser

65 70 75 80

Val Arg Glu Val Asn Ile Val Ser Gly Leu Pro Ala Glu Ile Ser Leu

85 90 95

Glu Arg Leu Asp Lys Leu Asp Asp Asp Leu His Val Met Arg Phe Thr
100 105 110

Val Ile Gly Gly Asp His Arg Leu Ala Asn Tyr His Ser Thr Leu Thr

115 120 125
Leu His Glu Asp Glu Glu Asp Gly Val Arg Lys Thr Val Val Met Glu
130 135 140

Ser Tyr Val Val Asp Val Pro Gly Gly Asn Ser Ala Gly Glu Thr Cys

145 150 155 160

Tyr Phe Ala Asn Thr Ile Ile Gly Phe Asn Leu Lys Ala Leu Ala Ala

165 170 175

Val Thr Glu Thr Met Ala Leu Lys Ala Asn Ile Pro Ser Gly Phe
180 185 190

<210> 44

<211> 217

<212> PRT

<213> Ré&u Physcomitrella patens

<220>

<223> Ré&u Physcomitrella patens subsp. patens moss, kidu sinh thai

Gransden 2004, protein gia thiét, protein du doan, dudi locut

PHYPADRAFT 132509, S6 tiép céan ngan hang gen sé XP_001767821.1

<400> 44
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Met Gln Gln Val Lys Gly Arg Gln Asp Phe Gln Arg Leu Leu Glu Ala
1 5. 10 15
Gln Gln Asp Leu Ile Cys Arg Tyr His Thr His Glu Leu Lys Ala His
20 25 30
Gln Cys Gly Ser Ile Leu Leu Gln Gln Ile Lys Val Pro Leu Pro Tle

Val Trp Ala Ile Val Arg Ser Phe Asp Lys Pro Gln Val Tyr Lys Arg
50 55 60
Phe Ile Gln Thr Cys Lys Ile Thr Glu Gly Asp Gly Gly Val Gly Ser
65 70 75 80
Ile Arg Glu Val His Leu Val Ser Ser Val Pro Ala Thr Cys Ser Ile
85 90 95
Glu Arg Leu Glu Ile Leu Asp Asp Glu Lys His Ile Ile Ser Phe Arg
100 105 110
Val Leu Gly Gly Gly His Arg Leu Gln Asn Tyr Ser Ser Val Ser Ser
115 120 125
Leu His Glu Leu Glu Val Glu Gly His Pro Cys Thr Leu Val Leu Glu
130 135 140
Ser Tyr Met Val Asp Ile Pro Asp Gly Asn Thr Arg Glu Glu Thr His
145 150 155 160
Met Phe Val Asp Thr Val Val Arg Cys Asn Leu Lys Ser Leu Ala Gln
165 170 175
Ile Ser Glu Gln Gln Tyr Asn Lys Asp Cys Leu Gln Gln Lys Gln His
180 185 190
Asp Gln Gln Gln Met Tyr Gln Gln Arg His Pro Pro Leu Pro Pro Ile
195 200 205
Pro Ile Thr Asp Lys Asn Met Glu Arg
210 215
<210> 45
<211> 195
<212> PRT
<213> Réu Physcomitrella patens
<220>
<223> Cay réu Physcomitrella patens subsp. patens, kidu sinh théai
Gransden
2004, protein gia thiét, protein du doan, dudi locut PHYPADRAFT 213389,
Sé tiép can ngan hang gen sb XP_001767012.1
<400> 45
Met Arg Phe Asp Ile Gly His Asn Asp Val Arg Gly Phe Phe Thr Cys
1 5 10 15
Glu Glu Glu His Ala Tyr Ala Leu His Ser Gln Thr Val Glu Leu Asn
20 25 30
Gln Cys Gly Ser Ile Leu Met Gln Gln Ile His Ala Pro Ile Glu Val
35 40 45
Val Trp Ser Ile Val Arg Ser Phe Gly Ser Pro Gln Ile Tyr Lys Lys
50 55 60
Phe Ile Gln Ala Cys Ile Leu Thr Val Gly Asp Gly Gly Val Gly Ser
65 70 75 80
Ile Arg Glu Val Phe Leu Val Ser Gly Val Pro Ala Thr Ser Ser Ile
85 90 95
Glu Arg Leu Glu Ile Leu Asp Asp Glu Lys His Val Phe Ser Phe Arg
100 105 110
Val Leu Lys Gly Gly His Arg Leu Gln Asn Tyr Arg Ser Val Thr Thr
115 120 125
Leu His Glu Gln Glu Val Asn Gly Arg Gln Thr Thr Thr Val Leu Glu
130 135 140
Ser Tyr Val Val Asp Val Pro Asp Gly Asn Thr Arg Glu Glu Thr His
145 150 155 160
Met Phe Ala Asp Thr Val Val Met Cys Asn Leu Lys Ser Leu Ala Gln
165 170 175
Val Ala Glu Trp Arg Ala Met Gln Gly Ile Thr Gln Gln Leu Ser Thr
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180 185

Ser Ser Leu

195
<210> 46
<211> 172
<212> PRT
<213> Cay nho leo
<220>

190

<223> Protein gia thiét cdy nho trdéng d& lam ruou Pinot Noir, déng
ENTAV 115, dudéi locut VITISV 004947, Sé tiép cé&n ngan hang gen sb

CAN72620.1
<400> 46
Met Gly Asn Leu Tyr His Thr His His Leu Leu Pro
1 5 10
Ser Leu Val Val Gln Thr Thr Asp Ala Pro Leu Pro
20 25
Met Val Arg Arg Phe Asp Arg Pro Gln Ser Tyr Lys
35 40
Gly Cys Thr Leu Arg Arg Gly Lys Gly Gly Val Gly
50 55 60
Val Asn Ile Val Ser Gly Leu Pro Ala Glu Ile Ser
65 70 75
Asp Lys Leu Asp Asp Asp Leu His Val Met Arg Phe
85 90
Gly Asp His Arg Leu Ala Asn Tyr His Ser Thr Leu
100 105
Asp Glu Glu Asp Gly Val Arg Lys Thr Val Val Met
115 120
Val Asp Val Pro Gly Gly Asn Ser Ala Gly Glu Thr
130 135 140
Asn Thr Ile Ile Gly Phe Asn Leu Lys Ala Leu Ala
145 150 155
Thr Met Ala Leu Lys Ala Asn Ile Pro Ser Gly Phe
165 170
<210> 47
<211> 196
<212> PRT
<213> Cay Vé&n sam
<220>
<223> Cay van sam FB3-425, protein chua rd,dong
ngadn hang gen sb ABK23752.1
<400> 47
Met Glu Asp Leu Ser Ser Trp Arg Glu Gly Arg Ala
1 5 10
Asn Pro Pro Ser Glu Ser Glu Leu Val Cys Arg His
20 25
Leu Gln Gly Asn Gln Cys Ser Ser Phe Leu Val Lys
35 40
Pro Val His Leu Val Trp Ser Ile Val Arg Thr Phe
50 55 60
Lys Tyr Lys Pro Phe Val His Ser Cys Ser Val Arg
65 70 75
Val Gly Ser Ile Arg Asn Val Asn Val Lys Ser Gly
85 90
Ala Ser Glu Glu Arg Leu Glu Ile Leu Asp Asp Asn
100 105
Ser Ile Lys Ile Leu Gly Gly Asp His Arg Leu Gln
115 120
Ile Ile Thr Val His Pro Glu Ile Ile Asp Gly Arg
130 135 140
Val Ile Glu Ser Tyr Val Val Asp Val Pro Glu Gly

-77-

Asn Gln Cys
15
Gln Val Trp
30
Arg Phe Val
45
Ser Val Arg

Leu Glu Arg

Thr Val Ile
95
Thr Leu His
110
Glu Ser Tyr
125
Cys Tyr Phe

Ala Val Thr

WS0281 124,

Met Trp Leu
15
His Arg His
30
His Ile Arg
45
Asp Gln Pro

Gly Gly Ile

Leu Pro Ala
95
Glu His Val
110
Asn Tyr Ser
125
Pro Gly Thr

Asn Thr Arg

Ser
Ser
Arg
Glu
Leu
80

Gly
Glu
Val

Ala

Glu
160

S6 tiép céan

Gly
Glu
Ala
Gln
Thr
80

Thr
Phe
Ser

Leu

Glu
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145 150 155 160
Glu Thr Arg Phe Phe Val Glu Ala Leu Val Lys Cys Asn Leu Lys Ser
165 170 175
Leu Ala Asp Val Ser Glu Arg Leu Ala Ser Gln His His Thr Glu Leu
180 185 190
Leu Glu Arg Thr
195
<210> 48
<211> 185
<212> PRT
<213> Cay khoai téay
<220>
<223> Cay khoai tady Kuras, protein kidu CAPIP1, dong 153D02,
tuong tu véi CAPIP1 cay &ét, Sé tiép cén ngédn hang gen sb
ABB29920.1
<400> 48
Met Asn Ala Asn Gly Phe Cys Gly Val Glu Lys Glu Tyr Ile Arg Lys
1 5 10 15
His His Leu His Glu Pro Lys Glu Asn Gln Cys Ser Ser Phe Leu Val
20 25 30
Lys His Ile Arg Ala Pro Val His Leu Val Trp Ser Leu Val Arg Arg
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Ile Ser Arg Cys Ile Val
50 55 60
Gln Gly Asp Leu Glu Ile Gly Ser Leu Arg Glu Val Asp Val Lys Ser
65 70 75 80
Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp
85 90 95
Glu Glu His Ile Leu Ser Val Arg Ile Val Gly Gly Asp His Arg Leu
100 105 110
Arg Asn Tyr Ser Ser Val Ile Ser Val His Pro Glu Val Ile Asp Gly
115 120 125
Arg Pro Gly Thr Val Val Leu Glu Ser Phe Val Val Asp Val Pro Glu
130 135 140
Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Ile Asn
145 150 155 160
Cys Asn Leu Lys Ser Leu Ala Asp Ile Ser Glu Arg Val Ala Val Gln
165 170 175
Asp Arg Thr Glu Pro Ile Asp Gln Val
180 185
<210> 49
<211> 190
<212> PRT
<213> Cay cdé linh lé&ng
<220>
<223> Protein chua rd cua cay ho dau, dong MIYFP FQ FR FS1G-E-17,
S& tiép can ngdn hang gen sb ACJ85952.1
<400> 49
Met Asn Asn Gly Cys Glu Gln Gln Gln Tyr Ser Val Ile Glu Thr Gln
1 5 10 15
Tyr Ile Arg Arg His His Lys His Asp Leu Arg Asp Asn Gln Cys Ser
20 25 30
Ser Ala Leu Val Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser
35 40 45
Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Ile Ser
50 55 60
Arg Cys Ile Met Gln Gly Asp Leu Ser Ile Gly Ser Val Arg Glu Val
65 70 75 80
Asn Val Lys Ser Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu
85 90 95
Gln Leu Asp Asp Glu Glu His Ile Leu Gly Ile Arg Ile Val Gly Gly
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100 105 110
Asp His Arg Leu Arg Asn Tyr Ser Ser Ile Ile Thr Val His Pro Gly
115 120 125
Val Ile Asp Gly Arg Pro Gly Thr Met Val Ile Glu Ser Phe Val Val
130 135 140
Asp Val Pro Glu Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu
145 150 155 160
Ala Leu Ile Arg Tyr Asn Leu Ser Ser Leu Ala Asp Val Ser Glu Arg
165 170 175
Met Ala Val Gln Gly Arg Thr Asp Pro Ile Asn Ile Asn Pro
180 185 190
<210> 50
<211> 185
<212> PRT
<213> Cay nho leo
. <220>
<223> San phém protein khéng tén cdy nho trdng dé lam ruou PN40024, dudi
locut GSVIVT00002440001, S& tiép can ngan hang gen sb CA065816.1
<400> 50
Met Ser Gly Tyr Gly Cys Ile Lys Met Glu Asp Glu Tyr Ile Arg Arg
1 5 10 15
His His Arg His Glu Ile Arg Asp Asn Gln Cys Ser Ser Ser Leu Val
20 25 30
Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser Leu Val Arg Ser
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Val Ser Arg Cys Ile Val
50 55 60
Gln Gly Asp Leu Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys Ser
65 70 75 80
Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp
85 90 95
Glu Glu His Ile Phe Gly Met Arg Ile Val Gly Gly Asp His Arg Leu
100 105 110
Lys Asn Tyr Ser Ser Ile Val Thr Val His Pro Glu Ile Ile Asp Gly
115 120 125
Arg Pro Gly Thr Leu Val Ile Glu Ser Phe Val Val Asp Val Pro Asp
130 135 140
Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Ile Lys
145 150 155 160
Cys Asn Leu Lys Ser Leu Ala Asp Val Ser Glu Arg Leu Ala Ile Gln
165 170 175
Asp Arg Thr Glu Pro Ile Asp Arg Met
180 185
<210> 51
<211> 185
<212> PRT
<213> Cay nho leo
<220>
<223> San phdm protein khéng tén cta cdy nho trdng dé lam rugu PN40024,
dudi locut GSVIVT00006507001, S& tiép can ngan hang gen sb CR069376.1
<400> 51
Met Asn Gly Asn Gly Leu Ser Ser Met Glu Ser Glu Tyr Ile Arg Arg
1 5 10 15
His His Arg His Glu Pro Ala Glu Asn Gln Cys Ser Ser Ala Leu Val
20 25 30
Lys His Ile Lys Ala Pro Val Pro Leu Val Trp Ser Leu Val Arg Arg
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Ile Ser Arg Cys Val Val
50 55 60
Gln Gly Asn Leu Glu Ile Gly Ser Leu Arg Glu Val Asp Val Lys Ser
65 70 75 80
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Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp
85 90 95
Asp Glu His Ile Leu Ser Met Arg Ile Ile Gly Gly Asp His Arg
100 105 110
Arg Asn Tyr Ser Ser Ile Ile Ser Leu His Pro Glu Ile Ile Asp
115 120 125
Arg Pro Gly Thr Met Val Ile Glu Ser Tyr Val Val Asp Val Pro
130 135 140
Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Ile
145 150 155
Cys Asn Leu Lys Ser Leu Ala Asp Val Ser Glu Arg Leu Ala Val
165 170 175
Asp Arg Thr Glu Pro Ile Asp Arg Met
180 185
<210> 52
<211> 208
<212> PRT
<213> Cay luaa
<220>

Asp
Leu
Gly
Glu
Lys

160
Gln

<223> Nhém cay lta lat, cay lda Nipponbare, gia thiét r3ng protein

0sJ 21703, Sé tiép can ngan hang gen sb EAZ37364.1
<400> 52
Met Glu Ala His Val Glu Arg Ala Leu Arg Glu Gly Leu Thr Glu
1 5 10 15
Glu Arg Ala Ala Leu Glu Pro Ala Val Met Ala His His Thr Phe
20 25 30
Pro Ser Thr Thr Thr Ala Thr Thr Ala Ala Ala Thr Cys Thr Ser
35 40 45
Val Thr Gln Arg Val Ala Ala Pro Val Arg Ala Val Trp Pro Ile
50 55 60
Arg Ser Phe Gly Asn Pro Gln Arg Tyr Lys His Phe Val Arg Thr
65 70 75
Ala Leu Ala Ala Gly Asn Gly Pro Ser Phe Gly Ser Val Arg Glu
85 90 95
Thr Val Val Ser Gly Pro Ser Arg Leu Pro Pro Gly Thr Glu Arg
100 105 110
Glu Met Leu Asp Asp Asp Arg His Ile Ile Ser Phe Arg Val Val
115 120 125
Gly Gln His Arg Leu Arg Asn Tyr Arg Ser Val Thr Ser Val Thr
130 135 140
Phe Gln Pro Pro Ala Ala Gly Pro Gly Pro Ala Pro Pro Tyr Cys
145 150 155
Val Val Glu Ser Tyr Val Val Asp Val Pro Asp Gly Asn Thr Ala
165 170 175
Asp Thr Arg Met Phe Thr Asp Thr Val Val Lys Leu Asn Leu Gln
180 185 190
Leu Ala Ala Val Ala Glu Asp Ser Ser Ser Ala Ser Arg Arg Arg
195 200 205
<210> 53
<211> 186
<212> PRT
<213> Cay ot
<220>
<223> Cay 6t hanbyul, protein CAPIP1, S&6 tiép can ngan hang
AAT35532.1
<400> 53
Met Met Asn Ala Asn Gly Phe Ser Gly Val Glu Lys Glu Tyr Ile
1 5 10 15
Lys His His Leu His Gln Pro Lys Glu Asn Gln Cys Ser Ser Phe
20 25 30
Val Lys His Ile Arg Ala Pro Val His Leu Val Trp Ser Leu Val

-80-

Glu
Pro
Leu
Val
Cys
80

Val
Leu
Gly
Glu
Val
160
Glu

Met

Asp

gen

Arg
Leu

Arg

o



35
Arg Phe Asp
50
Ala Gln Gly
65
Ser Gly Leu

Asp Glu Glu

Leu Arg Asn
115
Gly Arg Pro
130
Gln Gly Asn
145
Asn Cys Asn

Gln Asp Arg
<210> 54

<211> 186
<212> PRT

Gln
Asp
Pro
His
100
Tyr
Gly
Thr

Leu

Thr
180

<213> C&y duong

<220>

Pro
Leu
Ala
85

Ile
Ser
Thr
Lys
Lys

165
Glu

den

Gln
Glu
70

Thr
Leu
Ser
Leu
Asp
150

Ser

Pro

Lys
55

Ile
Thr
Ser
Ile
Val
135
Glu

Leu

Ile

33838

40
Tyr

Gly
Ser
Phe
Ile
120
Ile
Thr

Ala

Asp

Lys
Ser
Thr
Arg
105
Ser
Glu
Cys
Asp

Gln
185

Pro
Leu
Glu
90

Ile
Leu
Ser
Tyr
Val

170
Val

Phe
Arg
75

Arg
Ile
His
Phe
Phe

155
Ser

Val
60

Glu
Leu
Gly
Pro
Val
140
Val

Glu

45
Ser

Val
Glu
Gly
Glu
125
Val

Glu

Arg

Arg
Asp
Leu
Asp
110
Val
Asp

Ala

Leu

Cys
Val
Leu
95

His
Ile
Val

Leu

Ala
175

<223> Cay duong California (Cay duong Tay Bic My, cady duong

383-24

99

(Nisqually-1),

protein chua rd,

PX0011 1113, S5 tiép can ngén hang gen sb

<400> 54

Met Asn Gly
1

Arg His His

Val Lys His
35
Arg Phe Asp
50
Met Asn Gly
65
Ser Gly Leu

Asp Glu Glu

Leu Lys Asn
115
Gly Arg Pro
130
Asp Gly Asn
145
Arg Cys Asn

Gln Asp Arg

<210> 55
<211> 185
<212> PRT
<213> Cay ot
<220>

Ser
Lys
20

Ile
Gln
Glu
Pro
His
100
Tyr
Gly
Thr

Leu

Val
180

Asp
5
His
Lys
Pro
Leu
Ala
85
Ile
Ser
Thr
Lys
Lys

165
Glu

Ala
Glu
Ala
Gln
Gly
70

Thr
Leu
Ser
Leu
Asp
150

Ser

Pro

Tyr
Pro
Pro
Arg
55

Ile
Thr
Gly
Ile
Val
135
Glu

Leu

Val

Ser
Arg
Ala
40

Tyr
Gly
Ser
Val
Met
120
Ile
Thr

Ala

Asn

Ala
Glu
25

His
Lys
Ser
Thr
Gln
105
Thr
Glu
Cys

Asp

Gln
185

Thr
10

Asn
Leu
Pro
Val
Glu
90

Ile
Val
Ser
Tyr
Val

170
Phe

Glu
Gln
Val
Phe
Arg
75

Arg
Val
His
Phe
Phe

155
Ser

Ala
Cys
Trp
Val
60

Glu
Leu
Gly
Pro
Ile
140

Val

Glu

dong

ABK92491.1

Gln
Thr
Ser
45

Ser
Val
Glu
Gly
Glu
125
Val

Glu

Arg

Tyr
Ser
30

Leu
Arg
Asn
Leu
Asp
110
Phe
Asp

Ala

Met

Val
15

Ala
Val
Cys
Val
Leu
95

His
Ile
Val

Leu

Ala
175

<223> Protein PIP1 cady &t hanbyul,Sé tiép cén ngdn hang gen

ABF72432.1
<400> 55

Met Asn Ala Asn Gly Phe Ser Gly Val Glu Lys Glu Tyr Ile Arg
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Ile
Lys
80

Asp
Arg
Asp
Pro
Ile

160
Val

den)

Arg
Leu
Arg
Val
Lys
80

Asp
Arg
Asp
Pro
Ile

160
Val

0]
Oo»

Lys
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1 5 10 15
His His Leu His Gln Pro Lys Glu Asn Gln Cys Ser Ser Phe Leu Val
20 25 30
Lys His Ile Arg Ala Pro Val His Leu Val Trp Ser Leu Val Arg Arg
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Val Ser Arg Cys Ile Ala
50 55 60
Gln Gly Asp Leu Glu Ile Gly Ser Leu Arg Glu Val Asp Val Lys Ser
65 70 75 80
Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp
85 90 95
Glu Glu His Ile Leu Ser Phe Arg Ile Ile Gly Gly Asp His Arg Leu
100 105 110
Arg Asn Tyr Ser Ser Ile Ile Ser Leu His Pro Glu Val Ile Asp Gly
115 120 125
Arg Pro Gly Thr Leu Val Ile Glu Ser Phe Val Val Asp Val Pro Gln
130 135 140
Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Ile Asn
145 150 155 160
Cys Asn Leu Lys Ser Leu Ala Asp Val Ser Glu Arg Leu Ala Val Gln
165 170 175
Asp Arg Thr Glu Pro Ile Asp Gln Val
180 185
<210> 56
<211> 186
<212> PRT
<213> Cay duong den x Cay duong lai
<220>
<223> Cay duong California (Cay duong Tay B&c My, cdy duong den)
x Cay duong mién Péng, cdy trdng H11-11, protein chua rd,
déng WS0133 104, S6 tiép can ngan hang gen sb ABK96505.1
<400> 56
Met Asn Gly Ser Asp Ala Tyr Ser Ala Thr Glu Ala Gln Tyr Val Arg
1 5 10 15
Arg His His Lys His Glu Pro Arg Glu Asn Gln Cys Thr Ser Ala Leu
20 25 30
Val Lys His Ile Lys Ala Pro Ala His Leu Val Trp Ser Leu Val Arg
35 40 45
Arg Phe Asp Gln Pro Gln Arg Tyr Lys Pro Phe Val Ser Arg Cys Val
50 55 60
Met Asn Gly Glu Leu Gly Ile Gly Ser Val Arg Glu Val Asn Val Lys
65 70 75 80
Ser Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp
85 90 95
Asp Glu Glu His Ile Leu Gly Val Gln Ile Val Gly Gly Asp His Arg
100 105 110
Leu Lys Asn Tyr Ser Ser Ile Met Thr Val His Pro Glu Phe Ile Asp
115 120 125
Gly Arg Pro Gly Thr Leu Val Ile Glu Ser Phe Ile Val Asp Val Pro
130 135 140
Asp Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Lys Ala Leu Ile
145 150 155 160
Arg Cys Asn Leu Lys Ser Leu Ala Asp Val Ser Glu Arg Met Ala Val
165 170 175
Gln Asp Arg Val Glu Pro Val Asn Gln Phe
180 185
<210> 57
<211> 188
<212> PRT
<213> Cay dau Ha Lan
<220>
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<223> Yéu té lién k&t chta thanh phdn giau AT cua cdy dau Ha Lan3
(PsSATF, ATF3),yéu tdé phién ma tiém ning, S6 tiép can ngan hang gen sb
AAV85853.1
<400> 57
Met Asn Asn Gly Gly Glu Gln Tyr Ser Ala Ile Glu Thr Gln Tyr Ile
1 5 10 15
Arg Arg Arg His Lys His Asp Leu Arg Asp Asn Gln Cys Ser Ser Ala
20 25 30
Leu Val Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser Leu Val
35 40 45
Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Val Ser Arg Cys
50 55 60
Ile Met Gln Gly Asp Leu Gly Ile Gly Ser Val Arg Glu Val Asn Val
65 70 75 80
Lys Ser Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Gln Leu
85 90 95
Asp Asp Glu Glu His Ile Leu Gly Ile Arg Ile Val Gly Gly Asp His
100 105 110
Arg Leu Arg Asn Tyr Ser Ser Val Ile Thr Val His Pro Glu Val Ile
115 120 125
Asp Gly Arg Pro Gly Thr Met Val Ile Glu Ser Phe Val Val Asp Val
130 135 140
Pro Glu Gly Asn Thr Arg Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu
145 150 155 160
Ile Arg Gly Asn Leu Ser Ser Leu Ala Asp Val Ser Glu Arg Met Ala
165 170 175
Val Gln Gly Arg Thr Asp Pro Ile Asn Val Asn Pro
180 185
<210> 58
<211> 177
<212> PRT
<213> Cay nho leo
<220>
<223> San pham protein khéng tén cdy nho tréng dé lam rugu PN40024, dudi
locut GSVIVT00027009001, S& tiép can ngan hang gen sbé CR039744.1
<400> 58
Met Glu Ala Gln Val Ile Cys Arg His His Ala His Glu Pro Arg Glu
1 5 10 15
Asn Gln Cys Ser Ser Val Leu Val Arg His Val Lys Ala Pro Ala Asn
20 25 30
Leu Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys
35 40 45
Pro Phe Val Ser Arg Cys Val Val Gln Gly Asp Leu Arg Ile Gly Ser
50 55 60
Val Arg Glu Val Asn Val Lys Thr Gly Leu Pro Ala Thr Thr Ser Thr
65 70 75 80
Glu Arg Leu Glu Leu Phe Asp Asp Asp Glu His Val Leu Gly Ile Lys
85 90 95
Ile Leu Asp Gly Asp His Arg Leu Arg Asn Tyr Ser Ser Val Ile Thr
100 105 110
Val His Pro Glu Ile Ile Asp Gly Arg Pro Gly Thr Leu Val Ile Glu
115 120 125
Ser Phe Val Val Asp Val Pro Glu Gly Asn Thr Lys Asp Asp Thr Cys
130 135 140
Tyr Phe Val Arg Ala Leu Ile Asn Cys Asn Leu Lys Cys Leu Ala Glu
145 150 155 160
Val Ser Glu Arg Met Ala Met Leu Gly Arg Val Glu Pro Ala Asn Ala
165 170 175
Val

<210> 59

-83-
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<211> 178

<212> PRT

<213> Cay nho leo
<220>

<223> Protein gia thiét cay nho trdng dé& lam ruou Pinot Noir, dong
ENTAV 115, dudi locut VITISV 004915, S6 tiép can ngdn hang gen sb

CAN82501.1
<400> 59
Met Met Glu Ala Gln Val Ile Cys Arg
1 5
Glu Asn Gln Cys Ser Ser Val Leu Val
20 25
Asn Leu Val Trp Ser Leu Val Arg Arg
35 40
Lys Pro Phe Val Ser Arg Cys Val Val
50 55
Ser Val Arg Glu Val Asn Val Lys Thr
65 70
Thr Glu Arg Leu Glu Leu Phe Asp Asp
85
Lys Ile Leu Asp Gly Asp His Arg Leu
100 105
Thr Val His Pro Glu Ile Ile Asp Gly
115 120
Glu Ser Phe Val Val Asp Val Pro Glu
130 135
Cys Tyr Phe Val Arg Ala Leu Ile Asn
145 150
Glu Val Ser Glu Arg Met Ala Met Leu
165
Ala Val

<210> 60
<211> 193
<212> PRT
<213> Cay lac
<220>

<223> Protein bi cam UGng bdi bénh nguyén cady lac

hang gen sb ACG76109.1

<220>
<221> BIEN THE
<222> (162)...(162)

<223> Xaa = axit amin bt ky
<400> 60
Met Met Asn Gly Ser Cys Gly Gly Gly
1 5
Ala Ile Glu Ala Gln Tyr Ile Arg Arg
20 25
Asp Asn Gln Cys Thr Ser Ala Leu Val
35 40
His Leu Val Trp Ser Leu Val Arg Arg
50 55
Lys Pro Phe Val Ser Arg Cys Ile Met
65 70
Ser Val Arg Glu Val Asn Val Lys Ser
85
Thr Glu Arg Leu Glu Gln Leu Asp Asp
100 105
Arg Ile Val Gly Gly Asp His Arg Leu
115 120
Thr Val His Pro Glu Val Ile Glu Gly

His
10

Arg
Phe
Gln
Gly
Asp
90

Arg
Arg
Gly

Cys

Gly
170

Gly
His
Lys
Phe
Gln
Gly
90

Glu

Arg

Arg

His
His
Asp
Gly
Leu
75

Glu
Asn
Pro
Asn
Asn

155
Arg

Gly
His
His
Asp
Gly
75

Leu
Glu

Asn

Pro

Ala
Val
Gln
Asp
60

Pro
His
Tyr
Gly
Thr
140

Leu

Val

Gly
Arg
Ile
Gln
60

Asp
Pro
His
Tyr

Gly

His
Lys
Pro
45

Leu
Ala
Val
Ser
Thr
125
Lys

Lys

Glu

Glu
Ala
30

Gln
Arg
Thr
Leu
Ser
110
Leu
Asp

Cys

Pro

(PIP),

Glu
His
Arg
45

Pro
Leu
Ala
Ile
Ser

125
Thr

Ala
Glu
30

Ala
Gln
Gly
Thr
Leu
110

Ser

Met

Pro
15

Pro
Lys
Ile
Thr
Gly
95

Val
Val
Asp

Leu

Ala
175

Tyr
15

Pro
Pro
Lys
Ile
Thr
95

Gly
Ile

Val

Arg
Ala
Tyr
Gly
Ser
80

Ile
Ile
Ile
Thr
Ala

160
Asn

sé tiép

Gly
Arg
Val
Tyr
Gly
80

Ser
Ile

Ile

Ile



33838

130 . 135 140
Glu Ser Phe Val Val Asp Val Pro Asp Gly Asn Thr Lys Asp Glu Thr
145 150 155 160
Cys Xaa Phe Val Glu Ala Leu Ile Arg Cys Asn Leu Ser Ser Leu Ala
165 170 175
Asp Val Ser Glu Arg Met Ala Val Gln Gly Arg Thr Asp Pro Ile Asn
180 185 190
Gln
<210> 61
<211> 217
<212> PRT
<213> Cay ngd
<220>

<223> Yéu tb lién k&t thanh phidn giau At cua ngd 3, dong 300908,
36 tiép can ngan hang gen sb ACG39386.1
<400> 61
Met Val Val Glu Met Asp Gly Gly Val Gly Val Ala Ala Gly Gly Gly
1 5 10 15
Gly Gly Ala Gln Thr Pro Ala Pro Ala Pro Pro Arg Arg Trp Arg Leu
20 25 30
Ala Asp Glu Arg Cys Asp Leu Arg Ala Met Glu Thr Asp Tyr Val Arg
35 40 45
Arg Phe His Arg His Glu Pro Arg Asp His Gln Cys Ser Ser Ala Val
50 55 60
Ala Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser Leu Val Arg
65 70 75 80
Arg Phe Asp Gln Pro Gln Leu Phe Lys Pro Phe Val Ser Arg Cys Glu
85 90 95
Met Lys Gly Asn Ile Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys
100 105 110
Ser Gly Leu Pro Ala Thr Arg Ser Thr Glu Arg Leu Glu Leu Leu Asp
115 120 125
Asp Asp Glu Arg Ile Leu Ser Val Arg Phe Val Gly Gly Asp His Arg
130 135 140
Leu Gln Asn Tyr Ser Ser Ile Leu Thr Val His Pro Glu Val Ile Asp
145 150 155 160
Gly Arg Pro Gly Thr Leu Val Ile Glu Ser Phe Val Val Asp Val Pro
165 170 175
Asp Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Leu
180 185 190
Lys Cys Asn Leu Arg Ser Leu Ala Glu Val Ser Glu Gly Gln Val Ile
195 200 205
Met Asp Gln Thr Glu Pro Leu Asp Arg
210 215
<210> 62
<211> 217
<212> PRT
<213> Cay ngd
<220>
<223> Protein chua ré dong B73 cua ngd, dong zZM BFb0036A01,
sé tiép can ngan hang gen sé ACF80077.1
<400> 62
Met Val Val Glu Met Asp Gly Gly Val Gly Val Ala Ala Ala Gly Gly
1 5 10 15
Gly Gly Ala Gln Thr Pro Ala Pro Pro Pro Pro Arg Arg Trp Arg Leu
20 25 30
Ala Asp Glu Arg Cys Asp Leu Arg Ala Met Glu Thr Asp Tyr Val Arg
35 40 45
Arg Phe His Arg His Glu Pro Arg Asp His Gln Cys Ser Ser Ala Val
50 55 60

-85-



Ala
65

Arg
Met
Ser
Asp
Leu
145
Gly
Asp

Lys

Met

Lys
Phe
Lys
Gly
Asp
130
Gln
Arg
Gly
Cys

Asp
210

<210> 63
<211> 20

<212>
<213>

<220>

<223>

Met
1
Met
Glu
Glu
Ala
65
Gln
Ile
Ala
Ile
Ser
145
Thr
Lys

Arg

His
Asp
Gly
Leu
115
Glu
Asn
Pro
Asn
Asn

195
Gln

6

PRT
Cay lua

Ile
Gln
Asn
100
Pro
Arg
Tyr
Gly
Thr
180

Leu

Thr

Lys
Pro
85

Ile
Ala
Ile
Ser
Thr
165
Lys

Arg

Glu

0s06g0528300,
<400> 63

Asn
Val
Leu
Pro
50

Pro
Leu
Ala
Thr
Leu
130
Ser
Leu

Asp

Thr

<210> 64
<211> 20

<212>
<213>

<220>

<223>

Gly
Ser
Arg
35

Ser
Leu
Phe
Thr
Arg
115
Lys
Ile
Val

Asp

Leu
195

6

PRT
Cay lua

Val
His
20

Glu
Ser
His
Lys
Gly
100
Ser
Val
Leu
Val
Ile

180
Ala

Gly
5
Arg
Glu
Asn
Thr
Pro
85
Cys
Thr
Asn
Thr
Glu
165

Ser

Asp

Ala
70

Gln
Glu
Thr
Leu
Ser
150
Leu
Asp

Ser

Pro

Nhém cédy lua lut,

Pro
Leu
Ile
Arg
Ser
135
Ile
Val
Glu

Leu

Leu
215

cay

sé tiép

Gly
Arg
Glu
Gln
Val
70

Phe
Ile
Glu
Phe
Val
150
Ser

Tyr

Val

Ala
Val
Met
Cys
55

Trp
Val
Arg
Arg
Ile
135
His
Phe

Phe

Ser

33838

Val
Phe
Gly
Ser
120
Val
Leu
Ile
Thr
Ala

200
Asp

laa
can

Gly
Gln
Glu
40

Thr
Ser
Arg
Glu
Leu
120
Gly
Ser
Ile

Ile

Glu
200

His
Lys
Ser
105
Thr
Arg
Thr
Glu
Cys
185
Glu

Arg

Leu
Pro
90

Val
Glu
Phe
Val
Ser
170
Tyr

Val

Val
75

Phe
Arg
Arg
Val
His
155
Phe
Phe

Ser

Trp
Val
Glu
Leu
Gly
140
Pro
Val

Val

Glu

Ser
Ser
Val
Glu
125
Gly
Glu
Val

Glu

Gly
205

Leu
Arg
Asn
110
Leu
Asp
Val
Asp
Ala

190
Gln

Val
Cys
95

Val
Leu
His
Ile
Val
175

Leu

Val

Arg
80

Glu
Lys
Asp
Arg
Asp
160
Pro

Leu

Ile

Nipponbare, protein gia thiét
ngan hang gen sé NP _001057772.1

Gly
Trp
25

Tyr
Ser
Leu
Asn
Val
105
Glu
Gly
Glu
Val
Glu

185
Glu

Ala
10

Arg
Ile
Phe
Val
Cys
90

Asn
Leu
Asp
Val
Asp
170

Asn

Arg

Ala
Leu
Arg
Ala
Arg
75

Val
Val
Leu
His
Ile
155
Val

Val

Leu

Ala
Ala
Arg
Ala
60

Arg
Met
Gln
Asp
Met
140
Asp
Pro

Leu

Ala

Gly
Asp
Phe
45

Lys
Phe
Arg
Ser
Asp
125
Leu
Gly
Glu

Arg

Asn
205

Lys
Glu
30

His
His
Asp
Glu
Gly
110
Asn
Lys
Gln
Gly
Cys

190
Pro

Leu
15

Arg
Arg
Ile
Gln
Asn
95

Leu
Glu
Asn
Leu
Asn

175
Asn

OsI 23215, S6 tiép can ngan hang gen sb EAZ01188.1

-86-

Pro
Cys
His
Lys
Pro
80

Ile
Pro
His
Tyr
Gly
160

Thr

Leu

Nhém cay lua Indica, cdy trdng 93-11, protein gia thiét



<400>
Met As
1

64

n Gly Ala Gly Gly Ala Gly

Met Val Ser His Arg Gln Val Gln

20

Glu Leu Arg Glu Glu Glu Met Glu

35 40

Glu Pro Ser Ser Asn Gln Cys Thr

50

55

Ala Pro Leu Gln Thr Val Trp Ser

65
Gln Le

Ile Al

Ala Thr Arg Ser Thr Glu Arg Leu

Ile Le
13

Ser Se

145

70
u Phe Lys Pro Phe Val Arg
85
a Thr Gly Cys Val Arg Glu
100

115 120

u Lys Val Lys Phe Ile Gly

0 135
r Ile Leu Thr Ile His Ser
150

Thr Leu Val Val Glu Ser Phe Val

Lys As

165
p Asp Ile Cys Tyr Phe Ile
180

Met Thr Leu Ala Asp Val Ser Glu

<210>
<211>
<212>
<213>
<220>
<223>

<400>

195 200
65
205
PRT
Cay lua

33838

Gly
Trp
25

Tyr
Ser
Leu
Lys
Val
105
Glu
Gly
Glu
Val
Glu

185
Glu

Ala
10

Arg
Ile
Phe
Val
Cys
90

Asn
Leu
Asp
Val
Asp
170

Asn

Arg

Ala
Leu
Arg
Val
Arg
75

Val
Val
Leu
His
Ile
155
Ile

Ile

Leu

Ala
Ala
Gln
Ala
60

Arg
Met
Gln
Asp
Met
140
Asp
Pro

Leu

Ala

Gly
Asp
Phe
45

Lys
Phe
Arg
Ser
Asp
125
Leu
Gly
Glu

Arg

Asn
205

Lys
Glu
30

His
His
Asp
Glu
Gly
110
Asn
Lys
Gln
Gly
Cys

190
Pro

Leu
15

Arg
Arg
Ile
Gln
Asn
95

Leu
Glu
Asn
Leu
Asn

175
Asn

Pro
Cys
His
Lys
Pro
80

Ile
Pro
His
Tyr
Gly
160

Thr

Leu

Nhém cdy lua 1lat, cdy lua Nipponbare, protein gia thiét

0sJ 06125, S& tiép can ngadn hang gen sb EAZ22456.1

65

Met Val Glu Val Gly Gly Gly Ala Ala Glu Ala Ala Ala Gly Arg

1

5

Trp Arg Leu Ala Asp Glu Arg Cys

Tyr Va

Ser Al

50
Leu Va
65

20
1 Arg Arg Phe His Arg His
35 40
a Val Ala Lys His Ile Lys
55
1 Arg Arg Phe Asp Gln Pro
70

Arg Cys Glu Met Lys Gly Asn Ile

Asn Va
Leu Le
Asp Hi
13
Val I1
145
Asp Va
Ala Le

Leu Va

85
1 Lys Ser Gly Leu Pro Ala
100
u Asp Asp Asn Glu His Ile
115 120
s Arg Leu Lys Asn Tyr Ser
0 135
e Asp Gly Arg Pro Gly Thr
150
1 Pro Glu Gly Asn Thr Lys
165
u Leu Lys Cys Asn Leu Lys
180
1 Cys Gln Gly Pro Asn Arg
195 200

Asp
25

Glu
Ala
Gln
Glu
Thr
105
Leu
Ser
Leu
Asp
Ser

185
Ala

10
Leu

Pro
Pro
Leu
Ile
90

Arg
Ser
Ile
Val
Glu
170

Leu

Pro

-87-

Arg
Arg
Val
Phe

75
Gly

Ile
155
Thr
Ala

Ser

Ala
Asp
His
60

Lys

Ser

Thr

Thr
140
Glu
Cys
Glu

Thr

Ala
His
45

Leu
Pro
Val
Glu
Phe
125
Val
Ser
Tyr

Val

Arg
205

Glu
30

Gln
Val
Phe
Arg
Arg
110
Val
His
Phe

Phe

Ser
190

15
Thr

Cys
Trp

Val

Val

Val
175
Glu

Arg
Glu
Ser
Ser
Ser
80

Val

Glu

Val
160
Glu

Arg
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<210> 66
<211> 204
<212> PRT
<213> Céay lua
<220>
<223> Nhém cay lua lat, cay lta Nipponbare, protein gia thiét
0s02g0255500, tuong tu vdi extensin (manh),
sé tiép can ngan hang gen sb NP 001046464.1
<400> 66
Met Val Glu Val Gly Gly Gly Ala Ala Glu Ala Ala Ala Gly Arg Arg
1 5 10 - 15
Trp Arg Leu Ala Asp Glu Arg Cys Asp Leu Arg Ala Ala Glu Thr Glu
20 25 30
Tyr Val Arg Arg Phe His Arg His Glu Pro Arg Asp His Gln Cys Ser
35 40 45
Ser Ala Val Ala Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser
50 55 60
Leu Val Arg Arg Phe Asp Gln Pro Gln Leu Phe Lys Pro Phe Val Ser
65 70 75 80
Arg Cys Glu Met Lys Gly Asn Ile Glu Ile Gly Ser Val Arg Glu Val
85 90 95
Asn Val Lys Ser Gly Leu Pro Ala Thr Arg Ser Thr Glu Arg Leu Glu
100 105 110
Leu Leu Asp Asp Asn Glu His Ile Leu Ser Val Arg Phe Val Gly Gly
. 115 120 125
Asp His Arg Leu Lys Asn Tyr Ser Ser Ile Leu Thr Val His Pro Glu
130 135 ) 140
Val Ile Asp Gly Arg Pro Gly Thr Leu Val Ile Glu Ser Phe Val Val
145 150 155 160
Asp Val Pro Glu Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Val Glu
165 170 175
Ala Leu Leu Lys Cys Asn Leu Lys Ser Leu Ala Glu Val Ser Glu Arg
180 185 190
Leu Val Val Lys Asp Gln Thr Glu Pro Leu Asp Arg
195 200
<210> 67
<211> 199
<212> PRT
<213> Cay cdé linh lang
<220>
<223> Protein chua ré cua cady ho dau, dong MTYFP FQ FR FS1G-G-11,
Sé tiép can ngan hang gen sb ACJ86004.1
<400> 67
Met Glu Lys Met Asn Gly Thr Glu Asn Asn Gly Val Phe Asn Ser Thr
1 5 10 15
Glu Met Glu Tyr Ile Arg Arg His His Asn Gln Gln Pro Gly Glu Asn
20 25 30
Gln Cys Ser Ser Ala Leu Val Lys His Ile Arg Ala Pro Val Pro Leu
35 40 45
Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro Gln Lys Tyr Lys Pro
50 55 60
Phe Val Ser Arg Cys Val Val Arg Gly Asn Leu Glu Ile Gly Ser Leu
65 70 75 80
Arg Glu Val Asp Val Lys Ser Gly Leu Pro Ala Thr Thr Ser Thr Glu
85 90 95
Arg Leu Glu Val Leu Asp Asp Asn Glu His Ile Leu Ser Ile Arg Ile
100 105 110
Ile Gly Gly Asp His Arg Leu Arg Asn Tyr Ser Ser Ile Met Ser Leu
115 120 125
His Pro Glu Ile Ile Asp Gly Arg Pro Gly Thr Leu Val Ile Glu Ser
130 135 140

-88-



Phe Va
145
Phe Va

Ser Gl

His G1

<210>
<211>
<212>
<213>
<220>

1 val Asp
1 Glu Ala

u Gly His
180
u Leu Leu
195
68
199
PRT

Val
Leu
165
Ala

Ile

33838

Pro Glu Gly Asn

150

Ile Lys Cys Asn

Val Gln Asp Leu

Ser

Cady co6 linh lé&ng

Gly

185

Thr

Leu
170
Thr

<223 > Protein chua rd cua cdy ho dau,

<400>

68

Met Glu Lys Met Asn Gly Thr Glu

1
Glu Me

t Glu Tyr
20

Gln Cys Ser Ser

35

Val Trp Ser Leu

50

Phe Val Ser Arg

65
Arg Gl

Arg Le
Ile G1

His Pr
13
Phe Va
145
Phe Va

Ser Gl
His G1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Met Va
1

Ala As

Ala Pr

Ala Pr
50

Gln Ar

65

Leu G1

u Val Asp

u Glu Vval
100
y Gly Asp
115
o Glu Ile
0
1 Val Asp

1 Glu Ala

u Gly His
180

u Leu Leu

195

69

197

PRT

Cay ngbd

5
Ile

Ala
Val
Cys
Val
85

Leu
His
Ile
Val
Leu
165

Ala

Ile

Arg
Leu
Arg
Val
70

Lys
Asp
Arg
Asp
Pro
150
Ile

Ala

Ser

Protein CAPIPlcua

ACG34726.1

69
1 Gly Leu

n Ala Gly
20
o Thr Glu
35
o Val His

g Tyr Lys

u Val Gly

Val
Gly
His
Leu
Pro

Ser

Gly
Glu
Gln
Val
Phe

70
Leu

Arg His

Val Lys
40

Arg Phe

55

Val Arg

Ser Gly
Asp Asn
Leu Arg
120
Gly Arg
135
Glu Gly
Lys Cys
Gln Asp

Gly

Asn
His
25

His
Asp
Gly
Leu
Glu
105
Asn
Pro
Asn

Asn

Leu
185

Asn
10

Asn
Ile
Gln
Asn
Pro
90

His
Tyr
Gly
Thr
Leu

170
Thr

Lys
155
Lys

Glu

dong
s& tiép can ngan hang gen sb ACJ83958.

Gly
Gln
Arg
Pro
Leu
75

Ala
Ile
Ser
Thr
Lys
155

Lys

Glu

Asp Glu Thr Cys Tyr

160

Ser Leu Ser Asp Val

175

Pro Leu Asp Arg Val

190

MTYF1 F2 F3 FY1G-K-4,

1
Val
Gln
Ala
Gln
60
Glu
Thr
Leu
Ser
Leu
140
Asp

Ser

Pro

Phe
Pro
Pro
45

Lys
Ile
Thr
Ser
Ile
125
Val
Glu

Leu

Leu

Asn
Gly
30

Val
Tyr
Gly
Ser
Ile
110
Met
Ile
Thr

Ser

Asp
190

Ser
15

Glu
Pro
Lys
Ser
Thr
95

Arg
Ser
Glu
Cys
Asp

175
Arg

Thr
Asn
Leu
Pro
Leu
80

Glu
Ile
Leu
Ser
Tyr
160

Val

Met

ngd, dong 244179, S6 tiép cédn ngdn hang

Gly Ser
Ala Glu

Cys Thr
40

Trp Gln

55

Val Arg

Arg Asp

Thr
Tyr
25

Ser
Leu

Asn

Val

Ala
10

Val
Thr
Val

Cys

Asn

-89-

Arg
Arg
Leu
Arg
Val

75
Val

Ala
Arg
Val
Arg
60

Val

Lys

Glu
Met
Lys
45

Phe

Arg

Thr

His
His
30

His
Asp
Gly

Gly

Val
15

Arg
Ile
Gln
Asp

Leu

Val
His
Lys
Pro
Gln

80
Pro

gen s

On



Ala Thr Thr Ser

Ile Le

Ser Se
13
Thr Le
145
Lys As

Asn Se
Ser Le

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100
u Gly Val
115
r Ile Ile
0
u vVal Ile

p Glu Thr

r Leu Ala
180

u Ile Asp

195

70

197

PRT

Cay ngd

85
Thr

Lys
Thr
Glu
Cys
165

Glu

Gln

Glu
Phe
Val
Ser
150
Tyr

Val

Protein CAPIPlcua

ACG26022.1
70

Met Val Gly Leu Val Gly

1
Ala As

n Ala Gly
20

Ala Pro Thr Glu

35

Ala Pro Val His

50

Gln Arg Tyr Lys

65
Leu G1

u vVal Gly

Ala Thr Thr Ser

Ile Le

Ser Se
13
Thr Le
145
Lys As

Asn Se
Ser Le

<210>
<211>
<212>
<213>
<220>
<223>

<400>

100
u Gly Val
115
r Ile Ile
0
u Val Ile

p Glu Thr

r Leu Ala
180

u Ile Asp

195

71

212

PRT

Cay ngbd

5
Gly

His
Leu
Pro
Ser
85

Thr
Lys
Thr
Glu
Cys
165

Glu

Gln

Glu
Gln
Val
Phe
70

Leu
Glu
Phe
Val
Ser
150

Tyr

Val

Arg Leu

Val Gly
120

His Pro

135

Phe Val

Phe Val

Ser Glu

33838

Glu
105
Gly
Glu
Val
Glu

Gln
185

90
Gln

Asp
Ser
Asp
Ala

170
Leu

Leu
His
Ile
Val
155

Val

Ala

Asp
Arg
Asp
140
Pro

Ile

Val

Asp
Leu
125
Gly
Asp
Lys

Glu

Asp
110
Gln
Arg
Gly
Cys

Ser
190

95
Leu

Asn

Pro

Asn

Asn

175
Pro

ngd, dong 1448906, S6 tiép can ngan

Gly Ser
Ala Glu

Cys Thr
40

Trp Glu

55

Val Arg

Arg Asp
Arg Leu
Val Gly
120
His Pro
135
Phe Val
Phe Val

Ser Glu

Thr
Tyr
25

Ser
Leu
Asn
Val
Glu
105
Gly
Glu
Val

Glu

Gln
185

Ala
10

Val
Thr
Val
Cys
Asn
90

Gln
Asp
Ser
Asp
Ala

170
Leu

Protein chua rd dong B73cua ngd,

71

Arg
Arg
Leu
Arg
Val
75

Val
Leu
His
Ile
Val
155

Val

Ala

dong
sé tiép can ngan hang gen sb ACF86162.

Met Val Met Val Glu Met Asp Gly Gly Val Gly

1

5

10

Gly GIn Thr Pro Ala Pro Arg Arg Trp Arg Leu

20

25

-90-

Ala
Arg
Val
Arg
60

Val
Lys
Asp
Arg
Asp
140
Pro

Ile

Val

Glu
Met
Lys
45

Phe
Arg
Thr
Asp
Leu
125
Gly
Asp

Lys

Glu

His
His
30

His
Asp
Gly
Gly
Asp
110
Gln
Arg
Gly

Cys

Ser
190

Val
15

Arg
Ile
Gln
Asp
Leu
95

Leu
Asn
Pro
Asn
Asn

175
Pro

ZM BFc0183D21,

1

His
Tyr
Gly
Thr
160

Leu

Thr

hang gen sb

Val
His
Lys
Pro
Gln
80

Pro
His
Tyr
Gly
Thr
160

Leu

Thr

Gly Gly Gly Gly Gly

15

Ala Asp Glu Arg Cys

30



33838

Asp Leu Arg Ala Met Glu Thr Asp Tyr Val Arg Arg Phe His Arg His
35 40 45
Glu Pro Arg Glu His Gln Cys Ser Ser Ala Val Ala Lys His Ile Lys
50 55 60
Ala Pro Val His Leu Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro
65 70 75 80
Gln Leu Phe Lys Pro Phe Val Ser Arg Cys Glu Met Lys Gly Asn Ile
85 90 95
Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys Ser Gly Leu Pro Ala
100 105 110
Thr Arg Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp Asn Glu His Ile
115 120 125
Leu Ser Val Arg Phe Val Gly Gly Asp His Arg Leu Gln Asn Tyr Ser
130 135 140
Ser Ile Leu Thr Val His Pro Glu Val Ile Asp Gly Arg Pro Gly Thr
145 150 155 160
Leu Val Ile Glu Ser Phe Val Val Asp Val Pro Asp Gly Asn Thr Lys
165 170 175
Asp Glu Thr Cys Tyr Phe Val Glu Ala Leu Leu Lys Cys Asn Leu Lys
180 185 190
Ser Leu Ala Glu Val Ser Glu Arg Gln Val Val Lys Asp Gln Thr Glu
195 200 205
Pro Leu Asp Arg
210
<210> 72
<211> 205
<212> PRT
<213> Cay lta
<220>
<223> Nhém cay lua 1Gt, cay lda Nipponbare, protein gia thiét dugc bao
tdn 0s06g0527800, S6 tiép can ngadn hang gen sbé NP 001057771.1
<400> 72
Met Asn Gly Ala Gly Gly Ala Gly Gly Ala Ala Ala Gly Lys Leu Pro
1 5 10 15
Met Val Ser His Arg Arg Val Gln Cys Arg Leu Ala Asp Lys Arg Cys
20 25 30
Glu Leu Arg Glu Glu Glu Met Glu Tyr Ile Arg Gln Phe His Arg His
35 40 45
Glu Pro Ser Ser Asn Gln Cys Thr Ser Phe Val Ala Lys His Ile Lys
50 55 60
Ala Pro Leu Gln Thr Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro
65 70 75 80
Gln Leu Phe Lys Pro Phe Val Arg Lys Cys Val Met Arg Glu Asn Ile
85 90 95
Ile Val Thr Gly Cys Val Arg Glu Val Asn Val Gln Ser Gly Leu Pro
100 105 110
Ala Thr Arg Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp Asn Glu His
115 120 125
Ile Leu Lys Val Lys Phe Ile Gly Gly Asp His Met Leu Lys Asn Tyr
130 135 140
Ser Ser Ile Leu Thr Ile His Ser Glu Val Ile Asp Gly Gln Leu Gly
145 150 155 160
Thr Leu Val Val Glu Ser Phe Val Val Asp Ile Pro Asp Gly Asn Thr
165 170 175
Lys Asp Asp Ile Cys Tyr Phe Ile Glu Asn Val Leu Arg Cys Asn Leu
180 185 190
Met Thr Leu Ala Asp Val Ser Glu Glu Arg Leu Ala Asn
195 200 205
<210> 73
<211> 197
<212> PRT
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<213> Cay ngd
<220>
<223> Protein chua ré dong B73 cua ngd, dong zZM BFc0063E17,
$6 tiép can ngan hang gen sb ACF85073.1
<400> 73
Met Val Gly Leu Val Gly Gly Ser Thr Ala Arg Ala Glu His Val Val
1 5 10 15
Ala Asn Ala Gly Gly Glu Thr Glu Tyr Val Arg Arg Leu His Arg His
20 25 30
Ala Pro Ala Glu His Gln Cys Thr Ser Thr Leu Val Lys His Ile Lys
35 40 45
Ala Pro Val His Leu Val Trp Glu Leu Val Arg Ser Phe Asp Gln Pro
50 55 60
Gln Arg Tyr Lys Pro Phe Val Arg Asn Cys Val Val Arg Gly Asp Gln
65 70 75 80
Leu Glu Val Gly Ser Leu Arg Asp Val Asn Val Lys Thr Gly Leu Pro
85 90 95
Ala Thr Thr Ser Thr Glu Arg Leu Glu Gln Leu Asp Asp Asp Leu His
100 105 110
Ile Leu Gly Val Lys Phe Val Gly Gly Asp His Arg Leu Gln Asn Tyr
115 120 125
Ser Ser Ile Ile Thr Val His Pro Glu Ser Ile Asp Gly Arg Pro Gly
130 135 140
Thr Leu Val Ile Glu Ser Phe Val Val Asp Val Pro Asp Gly Asn Thr
145 150 155 160
Lys Asp Glu Thr Cys Tyr Phe Val Glu Ala Val Ile Lys Cys Asn Leu
165 170 175
Lys Ser Leu Ala Glu Val Ser Glu Gln Leu Ala Val Glu Ser Pro Thr
180 185 190
Ser Pro Ile Asp Gln
195
<210> 74
<211> 206
<212> PRT
<213> Cay lua
<220>
<223> Nhoém cay ltua Indica, cay trdng 93-11, protein gia thiét
OsI 23218, S6 tiép can ngén hang gen sb EAZ01191.1
<400> 74
Met Asn Gly Val Gly Gly Ala Gly Gly Ala Ala Ala Gly Lys Leu Pro
1 5 10 15
Met Val Ser His Arg Arg Val Gln Trp Arg Leu Ala Asp Glu Arg Cys
20 25 30
Glu Leu Arg Glu Glu Glu Met Glu Tyr Ile Arg Arg Phe His Arg His
35 40 45
Glu Pro Ser Ser Asn Gln Cys Thr Ser Phe Ala Ala Lys His Ile Lys
50 55 60
Ala Pro Leu His Thr Val Trp Ser Leu Val Arg Arg Phe Asp Gln Pro
65 70 75 80
Gln Leu Phe Lys Pro Phe Val Arg Asn Cys Val Met Arg Glu Asn Ile
85 90 95
Ile Ala Thr Gly Cys Ile Arg Glu Val Asn Val Gln Ser Gly Leu Pro
100 105 110
Ala Thr Arg Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp Asn Glu His
115 120 125
Ile Leu Lys Val Lys Phe Ile Gly Gly Asp His Met Leu Lys Asn Tyr
130 135 140
Ser Ser Ile Leu Thr Val His Ser Glu Val Ile Asp Gly Gln Leu Gly
145 150 155 160
Thr Leu Val Val Glu Ser Phe Ile Val Asp Val Leu Glu Gly Asn Thr
165 170 175
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Lys Asp Asp Ile Ser Tyr

180

Arg Thr Leu Ala Asp Val

<210> 75
<211> 20

<212>
<213>

<220>

<223>

Met
1
Ala
Ala
His
Leu
65
Pro
Ser
Thr
Lys
Thr
145
Glu
Cys
Glu

Gln

195

9

PRT
Cay lua

Nhém cay lta luat,

protein gia thiét
gen sb NP 001054923.1
<400> 75

Val
Gly
Glu
Gln
50

Val
Phe
Val
Glu
Phe
130
Val
Ser

Tyr

Val

<210> 76
<211> 18

<212>
<213>

<220>

<223>

OSJNBaO0052K15.

<400> 76

Met
1
Gly
Leu

Pro

Gly
65

Val
Gln
Val
Phe

50
Cys

Ser Val

Gly
Gly
Ala
35

Cys
Trp
val
Arg
Arg
115
Val
His
Phe

Phe

Ser
195

0

PRT
Cay lua

Glu
Cys
Trp
35

Val

Val

Glu

Leu
Gly
20

Glu
Ser
Ser
Ser
Glu
100
Leu
Gly
Pro
Val
Val

180
Glu

Met
Ser
20

Ser
Arg

Arg

Arg

Val
5
Gly
His
Ser
Leu
Arg
85
Val
Glu
Gly
Glu
Val
165
Glu

Arg

Asp
5
Ser
Ile
Gly
Glu

Leu

Gly
Gly
Met
Ala
Val
70

Cys
Asn
Leu
Asp
Ser
150
Asp

Ala

Leu

Nhém cay laa 1luat,

17,
Ala
Ala
Val
Cys
Val

70
Glu

33838

Phe Ile Glu Asn Val Leu Arg Cys Asn Leu

185

190

Ser Glu Glu Arg Leu Ala Asn Pro

200

cdy lta Nipponbare,

duoc bao tdn 0s05g0213500, S6 tiép c&n ngan hang

Gly
Gly
Arg
Leu
55

Arg
Val
Val
Leu
His
135
Ile
Val

Val

Ala

Gly
Ala
Arg
40

Val
Ser
Val
Lys
Asp
120
Arg
Asp
Pro

Ile

Val
200

Gly
Val
25

Leu
Lys
Phe
Arg
Thr
105
Asp
Leu
Gly
Asp
Lys

185
Gln

Trp
10

Ala
His
His
Asp
Gly
90

Gly
Asp
Arg
Arg
Gly
170
Cys

Ser

Arg
Ala
Ser
Ile
Gln
75

Gly
Leu
Glu
Asn
Pro
155
Asn

Asn

Pro

cdy lua Nipponbare,
protein kiédu di nguyén Bet v I, dong OSJNBa0052K15, gen
s6 tiép can ngan hang gen sbé BAD29692.1

Gly
Val
Arg
Thr
55

Asp

Ile

Gly
Thr
Arg
40

Met

Phe

Leu

Arg
Met
25

Phe
Arg
Lys

Asp

Pro
10

Arg
Glu
Gly

Ser

Asp

-93-

Glu
Ile
Glu
Ser
Gly

75
Lys

Val
Gly
His
Lys
60

Pro
Asp
Pro
His
Tyr
140
Gly
Thr

Leu

Thr

Pro
Asn
Pro
Thr
60

Phe

Glu

205

Gly
Ala
Ala
45

Ala
Gln
Leu
Ala
Ile
125
Ser
Thr
Lys

Thr

Ser
205

Ser
Ala
His
45

Ser

Pro

His

Asp
Ala
30

Pro
Pro
Arg
Glu
Thr
110
Leu
Ser
Leu
Asp
Ser

190
Pro

Pro
Pro
30

Ile
Leu

Ala

Val

Asp
15

Ala
Gly
Val
Tyr
Ile
95

Thr
Ser
Ile
Val
Glu
175

Leu

Leu

Pro
15

Val
Phe
Ala

Lys

Phe

Ala
Ala
Glu
His
Lys
80

Gly
Ser
Val
Val
Ile
160
Thr

Ala

Glu

Ser
His
Gln
Val
Ser

80
Gly
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85 90 95
Val Arg Ile Ile Gly Gly Asp His Arg Leu Lys Asn Tyr Ser Ser Val
100 105 110
Leu Thr Ala Lys Pro Glu Val Ile Asp Gly Glu Pro Ala Thr Leu Val
115 120 125
Ser Glu Ser Phe Val Val Asp Val Pro Glu Gly Asn Thr Ala Asp Glu
130 135 140
Thr Arg His Phe Val Glu Phe Leu Ile Arg Cys Asn Leu Arg Ser Leu
145 150 155 160
Ala Met Val Ser Gln Arg Leu Leu Leu Ala Gln Gly Asp Leu Ala Glu
165 170 175
Pro Pro Ala Gln
180
<210> 77
<211> 176
<212> PRT
<213> C&y nho leo
<220>
<223> Protein gia thiét cay nho trdng dé lam rugu Pinot Noir, dong
ENTAV 115, dudi locut VITISV 029498, Sb tiép can ngan hang gen sb
CAN64668.1
<400> 77
Met Asn Gly Asn Gly Leu Ser Ser Met Glu Ser Glu Tyr Ile Arg Arg
1 5 10 15
His His Arg His Glu Pro Ala Glu Asn Gln Cys Ser Ser Ala Leu Val
20 25 30
Lys His Ile Lys Ala Pro Val Pro Leu Val Trp Ser Leu Val Arg Arg
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Ile Ser Arg Cys Val Val
50 55 60
Gln Gly Asn Leu Glu Ile Gly Ser Leu Arg Glu Val Asp Val Lys Ser
65 70 75 80
Gly Leu Pro Ala Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp
85 90 95
Asp Glu His Tle Leu Ser Met Arg Ile Ile Gly Gly Asp His Arg Leu
100 105 110
Arg Asn Tyr Ser Ser Ile Ile Ser Leu His Pro Glu Ile Ile Asp Gly
115 120 125
Arg Pro Gly Thr Met Val Ile Glu Ser Tyr Val Val Asp Val Pro Glu
130 135 140
Gly Asn Thr Lys Asp Glu Thr Cys Tyr Phe Ser Leu Ala Asp Val Ser
145 150 155 160
Glu Arg Leu Ala Val Ala Gly Thr Val Thr Glu Pro Ile Asp Arg Met
165 170 ' 175
<210> 78
<211> 180
<212> PRT
<213> Cay lua
<220>
<223> Nhoém cdy lua Indica, cay trdng 93-11, protein gia thiét,
dudi locut OsI 06615, S6 tiép can ngédn hang gen sb EEC72859.1
<400> 78
Met Val Glu Met Asp Ala Gly Gly Arg Pro Glu Pro Ser Pro Pro Ser
1 5 10 15
Gly Gln Cys Ser Ser Ala Val Thr Met Arg Ile Asn Ala Pro Val His
20 25 30
Leu Val Trp Ser Ile Val Arg Arg Phe Glu Glu Pro His Ile Phe Gln
35 40 45
Pro Phe Val Arg Gly Cys Thr Met Arg Gly Ser Thr Ser Leu Ala Val
50 55 60
Gly Cys Val Arg Glu Val Asp Phe Lys Ser Gly Phe Ser Ala Lys Ser
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65 70 75 80
Ser Val Glu Arg Leu Glu Ile Leu Asp Asp Lys Glu His Val Phe Gly
85 90 95
Val Arg Ile Ile Gly Gly Asp His Arg Leu Lys Asn Tyr Ser Ser Val
100 105 110
Leu Thr Ala Lys Pro Glu Val Ile Asp Gly Glu Pro Ala Thr Leu Val
115 120 125
Ser Glu Ser Phe Val Ile Asp Val Pro Glu Gly Asn Thr Ala Asp Glu
130 135 140
Thr Arg His Phe Val Glu Phe Leu Ile Arg Cys Asn Leu Arg Ser Leu
145 150 155 160
Ala Met Val Ser Gln Arg Leu Leu Leu Ala Gln Gly Asp Leu Ala Glu
165 170 175
Pro Pro Ala Gln
180
<210> 79
<211> 215
<212> PRT
<213> Cay lta
<220>
<223> Nhém cay lda lat, cay lia Nipponbare, protein gia thiét, dudi
locut OsJ 10498, S6 tiép can ngadn hang gen sb EAZ26598.1
<400> 79
Met Pro Cys Ile Pro Ala Ser Ser Pro Gly Ile Pro His Gln His Gln
1 5 10 15
His Gln His His Arg Ala Leu Ala Gly Val Gly Met Ala Val Gly Cys
20 25 30
Ala Ala Glu Ala Ala Val Ala Ala Ala Gly Val Ala Gly Thr Arg Cys
35 40 45
Gly Ala His Asp Gly Glu Val Pro Met Glu Val Ala Arg His His Glu
50 55 60
His Ala Glu Pro Gly Ser Gly Arg Cys Cys Ser Ala Val Val Gln His
65 70 75 80
Val Ala Ala Pro Ala Ala Ala Val Trp Ser Val Val Arg Arg Phe Asp
85 90 95
Gln Pro Gln Ala Tyr Lys Arg Phe Val Arg Ser Cys Ala Leu Leu Ala
100 105 110
Gly Asp Gly Gly Leu Gly Lys Val Arg Glu Arg Leu Glu Ile Leu Asp
115 120 125
Asp Glu Ser His Val Leu Ser Phe Arg Val Val Gly Gly Glu His Arg
130 135 140
Leu Lys Asn Tyr Leu Ser Val Thr Thr Val His Pro Ser Pro Ser Ala
145 150 155 160
Pro Thr Ala Ala Thr Val Val Val Glu Ser Tyr Val Val Asp Val Pro
165 170 175
Pro Gly Asn Thr Pro Glu Asp Thr Arg Val Phe Val Asp Thr Ile Val
180 185 190
Lys Cys Asn Leu Gln Ser Leu Ala Lys Thr Ala Glu Lys Leu Ala Ala
195 200 205
Gly Ala Arg Ala Ala Gly Ser
210 215
<210> 80
<211> 186
<212> PRT
<213> Cay dai hoang
<220>
<223> Protein kiédu protein cam ung boi yéu td sinh bénh & cay dai hoang,
Sé tiép can ngan hang gen sbé ACH63237.1

<400> 80
Met Asn Gly Asp Gly Tyr Gly Gly Ser Glu Glu Glu Phe Val Lys Arg
1 5 10 15
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Tyr His Glu His Val Leu Ala Asp His Gln Cys Ser Ser Val Leu Val
20 25 30
Glu His Ile Asn Ala Pro Leu His Leu Val Trp Ser Leu Val Arg Ser
35 40 45
Phe Asp Gln Pro Gln Lys Tyr Lys Pro Phe Val Ser Arg Cys Val Val
50 55 60
Gln Gly Gly Asp Leu Glu Ile Gly Ser Val Arg Glu Val Asp Val Lys
65 70 75 80
Ser Gly Leu Pro Ala Thr Thr Ser Met Glu Glu Leu Glu Leu Leu Asp
85 90 95
Asp Lys Glu His Val Leu Arg Val Lys Phe Val Gly Gly Asp His Arg
100 105 110
Leu Lys Asn Tyr Ser Ser Ile Val Ser Leu His Pro Glu Ile Ile Gly
115 120 125
Gly Arg Ser Gly Thr Met Val Ile Glu Ser Phe Ile Val Asp Ile Ala
130 135 140
Asp Gly Asn Thr Lys Glu Glu Thr Cys Tyr Phe Ile Glu Ser Leu Ile
145 150 155 160
Asn Cys Asn Leu Lys Ser Leu Ser Cys Val Ser Glu Arg Leu Ala Val
165 170 175
Glu Asp Ile Ala Glu Arg Ile Ala Gln Met
180 185
<210> 81
<211> 254
<212> PRT
<213> Cay lua
<220>
<223> Nhém cdy lua 1lat, cdy lua Nipponbare, protein gia thiét, duéi
locut OsJ 016770, S6 tiép cé&n ngan hang gen sb EAZ33287.1
<400> 81
Met Val Gly Leu Val Gly Gly Gly Gly Trp Arg Val Gly Asp Asp Ala
1 5 10 15
Ala Gly Gly Gly Gly Gly Gly Ala Val Ala Ala Gly Ala Ala Ala Ala
20 25 30
Ala Glu Ala Glu His Met Arg Arg Leu His Ser Gln Gly Pro Arg Arg
35 40 45
Ala Pro Val Gln Leu Arg Ala Arg Gln Ala His Gln Gly Ser Cys Ser
50 55 60
Pro Pro Arg Ile Glu Cys Ala Asn Phe Ala Val Phe Leu Ala Ala Arg
65 70 75 80
Asp Pro Lys Ile Val Trp Ser Leu Val Arg Ser Phe Asp Gln Pro Gln
85 90 95
Arg Tyr Lys Pro Phe Val Ser Arg Cys Val Val Arg Gly Gly Asp Leu
100 105 110
Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys Thr Gly Leu Pro Ala
115 120 125
Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp Asp Asp Glu His Ile
130 135 140
Leu Ser Val Lys Phe Val Gly Gly Asp His Arg Leu Arg Asn Tyr Ser
145 150 155 - 160
Ser Ile Val Thr Val His Pro Glu Ser Ile Asp Gly Arg Pro Gly Thr
165 170 175
Leu Val Ile Glu Ser Phe Val Val Asp Val Pro Asp Gly Asn Thr Lys
180 185 190
Asp Glu Thr Cys Tyr Phe Val Glu Ala Val Ile Lys Cys Asn Leu Thr
195 200 205
Ser Leu Ala Glu Met Val Arg Met Ile Ser Leu Val Leu Pro Phe Met
210 215 220
Leu Val Asp Arg Met Ser Gly Ile Thr Cys Glu Ser His Leu Glu Thr
225 230 235 240
Thr Leu Val Arg Cys Gly Glu Tyr Ala Val Leu Ala His Val
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245 250
<210> 82
<211> 186
<212> PRT
<213> Cay lua
<220>
<223> Nhém cay lua 1Gt, cdy lua Nipponbare, protein gia thiét, duéi
locut OsJ 005784, S& tiép can ngdn hang gen sb EAZ22301.1
<400> 82
Met Glu Pro His Met Glu Arg Ala Leu Arg Glu Ala Val Ala Ser Glu
1 5 10 15
Ala Glu Arg Arg Glu Leu Glu Gly Val Val Arg Ala His His Thr Gly
20 25 30
Trp Asn Ala Pro Leu Ala Ala Val Trp Pro His Arg Ala Arg Val Arg
35 40 45
Pro Thr Arg Ser Gly Thr Ser Thr Ser Ser Ser Arg Ala Ser Ser Pro
50 55 60
Pro Gly Asp Gly Ala Thr Val Gly Ser Val Arg Glu Val Ala Val Val
65 70 75 80
Ser Gly Leu Pro Ala Ser Thr Ser Thr Glu Arg Leu Glu Ile Leu Asp
85 90 95
Asp Asp Arg His Val Leu Ser Phe Arg Val Val Gly Gly Asp His Arg
100 105 110
Leu Arg Asn Tyr Arg Ser Val Thr Ser Val Thr Glu Phe Ser Ser Pro
115 120 125
Ser Ser Pro Pro Arg Pro Tyr Cys Val Val Val Glu Ser Tyr Val Val
130 135 140
Asp Val Pro Glu Gly Asn Thr Glu Glu Asp Thr Arg Met Phe Thr Asp
145 150 155 160
Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Ala Val Ala Thr Ser
165 170 175
Ser Ser Pro Pro Ala Ala Gly Asn His His
180 185
<210> 83
<211> 150
<212> PRT
<213> Cay luta
<220>
<223> Nhém cay lua 1lut, cdy lua Nipponbare, protein gia thiét, duoi
locut OsJ 005938, S& tiép can ngan hang gen sb EAZ22455.1
<400> 83
Met Glu Val Val Trp Ser Ile Val Arg Arg Phe Glu Glu Pro His Tle
1 5 10 15
Phe Gln Pro Phe Val Arg Gly Cys Thr Met Arg Gly Ser Thr Ser Leu
20 25 30
Ala Val Gly Cys Val Arg Glu Val Asp Phe Lys Ser Gly Phe Pro Ala
35 40 45
Lys Ser Ser Val Glu Arg Leu Glu Ile Leu Asp Asp Lys Glu His Val
50 55 60
Phe Gly Val Arg Ile lle Gly Gly Asp His Arg Leu Lys Asn Tyr Ser
65 70 75 80
Ser Val Leu Thr Ala Lys Pro Glu Val Ile Asp Gly Glu Pro Ala Thr
85 90 95
Leu Val Ser Glu Ser Phe Val Val Asp Val Pro Glu Gly Asn Thr Ala
100 105 110
Asp Glu Thr Arg His Phe Val Glu Phe Leu Ile Arg Cys Asn Leu Arg
115 120 125
Ser Leu Ala Met Val Ser Gln Arg Leu Leu Leu Ala Gln Gly Asp Leu
130 135 140
Ala Glu Pro Pro Gly Gln
145 150
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<210>
<211>
<212>
<213>
<220>
<223>
locut
<400>

84

206

PRT

Cay lta

Nhém céay lua luat,

33838

cdy lua Nipponbare,

O0sJ 018129, 8& tiép can ngan hang

84

Met Pro Tyr Thr Ala Pro Arg Pro Ser Pro

1
Gly G1

His Al

5
y Cys Gly Gly Gly
20
a Ala Ser Cys Val
35

Glu His Ala Ala Gly Val

50
Ile ALl
65
Ala Al

Gly Se

a Ala Pro Val Asp
70
a Ala Ser Trp Thr
85
r Val Arg Glu Phe
100

Ser Arg Glu Arg Leu Glu

115

Phe Arg Val Val Gly Gly

13

0

Thr Thr Val His Glu Thr

145

150

Glu Ser Tyr Val Val Asp

165

Arg Met Phe Val Asp Thr

180

Arg Thr Ala Glu Gln Leu

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<400>

195
85
396
PRT
Cay nho leo

Protein gia thiét

Gly

Ala

Gly
55

Ala
Ala

Arg

Ile

Glu
135

Ala

Val

Ile

Ala

cua

ENTAV 115, dudéi locut

CAN76441.1

BIEN THE
(1)...(396)

Val
Val
40

Gln
Val
Thr
Val
Leu
120
His
Ala
Pro

Val

Leu
200

Leu
25

Pro
Cys
Trp
Ala
Leu
105
Asp
Arg
Gly
His
Arg

185
Ala

10
Lys

Ala
Cys
Arg
Thr
90

Ser
Asp
Leu
Ala
Gly
170

Cys

Ala

gen
Pro
Ala
Glu
Ser
Thr
75

Ala
Gly
Glu
Ser
Ala
155
Asn

Asn

Pro

protein giad

sb ERZ34646.

Gln
Ala
Val
Ala
60

Ser
Gly
Leu
Arg
Asn
140
Ala
Thr

Leu

Arg

His
Gly
Ala
45

Val
Thr
Pro
Pro
Arg
125
Tyr
Ala
Ala

Gln

Ala
205

Ser
Ala
30

Arg
Val
Ser
Leu
Gly
110
Val
Arg
Val
Asp
Ser

190
Ala

thiét, dusi

1
Arg
15
Ala
His
Gln
Ser
Pro
95
Thr
Leu
Ser
Val
Glu

175
Leu

cay nho trdéng dé& lam rugu Pinot
VITISV 001710, S6 tiép can ngan

Xaa = axit amin bat ky

85

Met Pro Ile Ser Ser Leu

1
Pro Le

His I1

His Hi
50

His Me

65

Met Pr

Ala Le

5
u Lys Leu Ile Thr
20
e Phe Thr Leu Lys
35
s Ile Thr Ser Ile

t Pro Leu Gln Pro
70
o Ala Phe Gln His
85
u Phe Ser Ala Arg
100

Pro
Thr
Phe
His
55

Pro

Leu

Gly

Phe
His
Met
40

Tyr
Leu

Tyr

Pro

Ser
Ala
25

Ser
Thr
Pro

Ser

Asn
105

Leu
10

His
His
His
Pro
Thr

90
Ile

-08-

Tyr

:];1
’_J
Q

Thr
Leu
His
75

Asn

Arg

Tyr
Leu
60

Pro

Gln

Asp

Cys
45

Xaa
Ile
His

Phe

Thr
Pro
30

Pro
Pro
Leu

Leu

Asn
110

Pro
15

His T

His
Ile
Pro
Gln

95
Phe

Ile
Gly
His
Ala
Gly
80

Val
Ser
Ser
Val
Val
160

Thr

Ala

Noir, dong
hang gen sbé

Pro
Ser
80

Val

Gln
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Asp Ala Asp Leu Leu Lys Leu Asp Ile Leu Ala Pro Gly Ser Leu Ile
115 120 125
Trp Ala Ala Trp Ser Pro Asn Gly Thr Asp Glu Ala Asn Tyr Val Gly
130 135 140
Glu Gly Ser Pro Thr Val Ala Met Ile Ala Lys Arg Gly Pro Arg His
145 150 155 160
Gly Lys Tyr Met Ala Phe Cys Xaa Met Tyr Arg Asp Asn Val Ala Pro
165 170 175
Lys Gly Val Asn Xaa Ala Val Ala Thr Val Lys Thr Lys Arg Thr Ile
180 185 190
Gln Leu Lys Thr Ser Leu Glu Ile Ala Cys His Tyr Ala Gly Ile Asn
195 200 205
Ile Ser Gly Ile Asn Gly Glu Val Met Pro Gly Gln Trp Glu Tyr Gln
210 215 220
Val Gly Pro Gly Gln Cys Ser Ser Leu Leu Ala Gln Arg Val His Val
225 230 235 240
Pro Leu Ser Ala Val Gly Ser Val Val His Arg Phe Asp Lys Pro Gln
245 250 255
Arg Tyr Gln His Val Ile Lys Ser Cys Arg Ile Glu Asp Gly Phe Glu
260 265 270
Met Arg Met Gly Xaa Leu Arg Asp Val Asn Ile Ile Ser Gly Leu Pro
275 280 285
Thr Ala Thr Asn Thr Gly Arg Leu Asp Met Gln Asp Asp Glu Arg His
290 295 300
Val Thr Arg Cys Pro His Gln Arg Gln Ser Glu Ser Lys Tyr Thr Glu
305 310 315 320
Asn Asn Asn Ser Asp Ala Ser Ser Ile Lys Ser Pro Ile Asn Gly Pro
325 330 335
Ser Glu His Leu Lys Thr Ala Ala Ser Pro Lys Thr Glu Ser Ile Ile
340 345 350
Val Ile Asp Thr Ser Lys Phe Leu Asn Glu Glu Asp Phe Glu Gly Lys
355 360 365.
Asp Glu Thr Ser Ser Ser Asn Gln Val Gln Ile Glu Asp Glu Asn Trp
370 375 380
Glu Thr Arg Phe Pro Asn Thr Asp Ala Gly Ile Trp
385 390 395
<210> 86
<211> 443
<212> PRT
<213> C&y nho leo
<220>
<223> Protein gia thiét cay nho tréng d& lam ruou Pinot Noir, dong
ENTAV 115, dudi locut VITISV 014403, Sb tiép can ngan hang gen sb
CAN9881.1
<220>
<221> BIEN THE
<222> (1) ...(443)
<223> Xaa = axit amin bit ky
<400> 86
Met Pro Ser Ala Xaa Lys Ser Ser Thr Val Pro Leu Ser Leu Xaa Gln
1 5 10 15
Phe Lys Leu Gly Leu Arg His Gly His Arg Val Ile Pro Trp Gly Asp
20 25 30
Leu Asp Ser Leu Ala Met Leu Gln Arg Gln Leu Asp Val Asp Ile Leu
35 40 45
Val Thr Gly His Thr His Arg Phe Thr Ala Tyr Lys His Glu Gly Gly
50 55 60
Val Val Ile Asn Pro Gly Ser Ala Thr Gly Ala Phe Gly Ser Ile Thr
65 70 75 80
Tyr Asp Val Asn Pro Ser Phe Val Leu Met Asp Ile Asp Gly Leu Arg
85 90 95
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Val Val Val Cys Val Tyr Glu Leu Ile Asp Glu

100 105

Lys Glu Leu His Ala Arg Lys Ile Ser Phe Gly

115 120

Xaa Cys Leu Leu Leu Lys Arg Arg Ser Thr Pro
130 135
Lys Leu Phe Leu Phe Gln Cys Arg Val Gln Met

145

150 155

Asn Leu Ala Val Ser Gly Ile Ala Gln Thr Leu

165 170

Thr Val Cys Ala Leu Ile Phe Met Thr Arg Arg

180 185

Lys Ala Arg Phe Leu Asp Phe Lys Asp Met Gly

195 200

Ala Ser Gly Leu Arg Lys Ala Leu Ser Gly Gly
210 215
Met Ala Ile Phe Asp Thr Met Arg His Ile Arg

225

230 235

Val Cys Val Gly Leu Ala Ala Val Ala Met Ile

245 250

Arg His Gly Lys Tyr Met Ala Phe Cys Pro Met

260 265

Ala Pro Lys Gly Val Asn Val Ala Val Val Thr

275 280

Thr Ile Gln Leu Lys Thr Ser Leu Glu Ile Ala
290 295
Ile Asn Ile Ser Gly Ile Asn Gly Glu Val Met

305

310 315

Tyr Gln Val Gly Pro Gly Gln Cys Ser Ser Leu

325 330

His Val Pro Leu Ser Ala Val Gly Ser Val Val

340 345

Pro Gln Arg Tyr Gln His Val Ile Lys Ser Cys

355 360

Phe Glu Met Arg Met Gly Arg Leu Arg Asp Val
370 375
Leu Pro Thr Ala Thr Asn Thr Gly Arg Leu Asp

385

390 395

Xaa His Val Thr Arg Cys Pro His Gln Arg Gln

405 410

Thr Glu Asn Asn Asn Ser Asp Ala Ser Ser Val

420 425

Gly Pro Ser Glu His Leu Lys Thr Ala Ala Xaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

435 440
87
95
PRT
Cay lua

Nhém cdy lua Indica, céy lua Pokkali,
OSR-385-428-D5, S$6 tiép c&n ngan hang
87

Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys

1

5 10

Thr Thr Ser Thr Glu Arg Leu Glu Leu Leu Asp

20 25

Leu Ser Val Lys Phe Val Gly Gly Asp His Arg

35 40

Ser Ile Val Thr Val His Pro Glu Ser Ile Asp

50

55

Leu Val Ile Glu Ser Phe Val Val Asp Val Pro

-100-

Thr
Thr
Lys
140
Thr
Gln
Asp
Lys
Xaa
220
Pro
Ala
Tyr
Val
Cys
300
Pro
Leu
His
Arg
Asn
380
Met

Ser

Lys

Ala
Lys
125
Phe
Leu
Val
Ile
Leu
205
Val
Asp
Lys
Arg
Lys
285
His
Gly
Ala
Arg
Ile
365
Ile
Gln

Glu

Ser

Asn
110
Ser
Arg
Thr
Asp
His
190
Leu
Thr
Val
Arg
Asp
270
Thr
Tyr
Gln
Gln
Phe
350
Glu
Ile
Asp

Ser

Pro
430

Ile
Met
Arg
Leu
Gln
175
Leu
Ala
Ala
Pro
Gly
255
Asn
Lys
Ala
Trp
Arg
335
Asp
Asp
Ser
Asp
Lys

415
Ile

protein capipl,

gen s& ABR25904.

Thr
Asp
Leu
Gly

60
Asp

Gly
Asp
Arg
45

Arg

Gly

Leu
Glu
30

Asn

Pro

Asn

Pro
15

His
Tyr
Gly

Thr

Ile
Ile
Lys
Thr
160
Trp
Asp
Asp
Gly
Thr
240
Pro
Val
Arg
Gly
Glu
320
Val
Lys
Gly
Gly
Glu
400

Tyr

Asn

dong

Ala
Ile
Ser
Thr

Lys



33838

65 70 75 80
Asp Glu Thr Cys Tyr Phe Val Glu Ala Val Ile Lys Cys Asn Leu
85 90 95
<210> 88
<211> 191
<212> PRT
<213> Cay ngd
<220>
<223> Protein chua r& cua ngd dong B73, dong ZM BFc0034007,
S8 tiép can ngan hang gen sb ACF84624.1
<400> 88
Met Val Val Glu Met Asp Gly Gly Val Gly Val Ala Ala Ala Gly Gly
1 5 10 15
Gly Gly Ala Gln Thr Pro Ala Pro Pro Pro Pro Arg Arg Trp Arg Leu
20 25 30
Ala Asp Glu Arg Cys Asp Leu Arg Ala Met Glu Thr Asp Tyr Val Arg
35 40 45
Arg Phe His Arg His Glu Pro Arg Asp His Gln Cys Ser Ser Ala Val
50 55 60
Ala Lys His Ile Lys Ala Pro Val His Leu Val Trp Ser Leu Val Arg
65 70 75 80
Arg Phe Asp Gln Pro Gln Leu Phe Lys Pro Phe Val Ser Arg Cys Glu
85 90 95
Met Lys Gly Asn Ile Glu Ile Gly Ser Val Arg Glu Val Asn Val Lys
100 105 110
Ser Gly Leu Pro Ala Thr Arg Ser Thr Glu Arg Leu Glu Leu Leu Asp
115 120 125
Asp Asp Glu Arg Ile Leu Ser Val Arg Phe Val Gly Gly Asp His Arg
130 135 140
Leu Gln Val Cys Ser Val Leu His Leu Ser Ile Phe Cys Ala Ala His
145 150 155 160
Ala Arg Tyr Phe Ala His His Leu Lys Cys Val Leu Glu Phe Leu Cys
165 170 175
Gln Met His Leu Asp Val Leu Pro Cys Asp Asp Ala Ile Leu Glu
180 185 190
<210> 89
<211> 239
<212> PRT
<213> Cay lua
<220>
<223> Nhém cay lua lut, cay lua Nipponbare, gid thiét protein, dudi
locut OsJ 020681, S& tiép can ngan hang gen sb EAZ37198.1
<400> 89
Met Asn Gly Cys Thr Gly Gly Ala Gly Gly Val Ala Ala Gly Arg Leu
1 5 10 15
Pro Ala Val Ser Leu Gln Gln Ala Gln Trp Lys Leu Val Asp Glu Arg
20 25 30
Cys Glu Leu Arg Glu Glu Glu Met Glu Tyr Val Arg Arg Phe His Arg
35 40 45
His Glu Ile Gly Ser Asn Gln Cys Asn Ser Phe Ile Ala Lys His Val
50 55 60
Arg Ala Pro Leu Gln Asn Val Trp Ser Leu Val Arg Arg Phe Asp Gln
65 70 75 80
Pro Gln Ile Tyr Lys Pro Phe Val Arg Lys Cys Val Met Arg Gly Asn
85 90 95
Val Glu Thr Gly Ser Val Arg Glu Ile Ile Val Gln Ser Gly Leu Pro
100 105 110
Ala Thr Arg Ser Ile Glu Arg Leu Glu Phe Leu Asp Asp Asn Glu Tyr
115 120 125
Ile Leu Arg Val Lys Phe Ile Gly Gly Asp His Met Leu Lys Lys Arg
130 135 140

-101-



33838

Ile Pro Lys Lys Thr Tyr Ala Ile Ser Ser Arg Thr Cys Ser Asp Ser
145 150 155 160
Ala Ile Ile Ala Val Gly Gln Ser Asn Cys Ala Pro Glu Ile Thr Ala
165 170 175
Met Asn Gly Gly Val Ser Ile Gln Pro Trp Leu Ile Leu Leu Ala Phe
180 185 190
Phe Ser Ser Pro Ser Asn Gln Thr Asn Pro Asp Ser Leu Arg Asp Met
195 200 205
His Pro Gly Ser Trp Phe Gln Ile Leu Leu Val Leu Ala Met Phe Thr
210 215 220
Cys Ser Lys Gly Ser Val Leu Pro Pro Ser Glu Lys Val Asn Val
225 230 235
<210> 90
<211> 188
<212> PRT
<213> Cay ngd
<220>
<223> Protein GRMZM2G154987 POl cua ngd
<400> 90 .
Met Glu Pro His Met Glu Ser Ala Leu Arg Gln Gly Leu Ser Glu Ala
1 5 10 15
Glu Gln Arg Glu Leu Glu Gly Val Val Arg Ala His His Thr Phe Pro
20 25 30
Gly Arg Ala Pro Gly Thr Cys Thr Ser Leu Val Thr Gln Arg Val Asp
35 40 45
Ala Pro Leu Ala Ala Val Trp Pro Ile Val Arg Gly Phe Gly Ser Pro
50 55 60
Gln Arg Tyr Lys His Phe Ile Lys Ser Cys Asp Leu Lys Ala Gly Asp
65 70 75 80
Gly Ala Thr Val Gly Ser Val Arg Glu Val Thr Val Val Ser Gly Leu
85 90 95
Pro Ala Ser Thr Ser Thr Glu Arg Leu Glu Ile Leu Asp Asp His Arg
100 105 110
His Ile Leu Ser Phe Arg Val Val Gly Gly Asp His Arg Leu Arg Asn
115 120 125
Tyr Arg Ser Val Thr Ser Val Thr Glu Phe Gln Pro Gly Pro Tyr Cys
130 135 140
Val Val Leu Glu Ser Tyr Val Val Asp Val Pro Asp Gly Asn Thr Glu
145 150 155 160
Glu Asp Thr Arg Met Phe Thr Asp Thr Val Val Lys Leu Asn Leu Gln
165 170 175
Lys Leu Ala Ala Ile Ala Thr Ser Ser Ser Ala Asn
180 185
<210> 91
<211> 205
<212> PRT
<213> Cay ngd
<220>
<223> Protein GRMZM2G134731 POl cua ngd
<400> 91
Met Asp Gln Gln Gly Ala Gly Gly Asp Val Glu Val Pro Ala Gly Leu
1 5 10 15
Gly Leu Thr Ala Ala Glu Tyr Glu Gln Leu Arg Pro Thr Val Asp Ala
20 25 30
His His Arg Tyr Ala Val Gly Glu Gly Gln Cys Ser Ser Leu Leu Ala
35 40 45
Gln Arg Ile His Ala Pro Pro Ala Ala Val Trp Ala Ile Val Arg Arg
50 55 60
Phe Asp Cys Pro Gln Val Tyr Lys His Phe Ile Arg Ser Cys Ala Val
65 70 75 80
Arg Pro Asp Pro Asp Ala Gly Asp Ala Leu Arg Pro Gly Arg Leu Arg

-102-



85

Glu Val Cys Val Ile Ser Gly

100

Leu Asp His Leu Asp Asp Ala

115

Gly Gly Glu His Arg Leu Arg
130 135
Glu Leu Ala Gly Pro Gly Ile

145

150

Val Asp Val Pro Asp Gly Asn

165

Asp Thr Val Ile Arg Leu Asn

180

Ala Ser Thr Ser Ser Ser Ala

<210>
<211>
<212>
<213>
<220>
<223>
<400>

195
92
220
PRT
Céy ngd

Protein GRMZM2G144224

92

Met Pro Cys Ile Gln Ala Ser

1

5

Gly Arg Gly Arg Val Leu Gly

20

Ala Ala Ala Val Ala Ala Ser

35

Asp Gly Glu Val Pro Ala Glu

50

55

Ala Gly Pro Gly Arg Cys Cys

65

70

Pro Ala Ala Ala Val Trp Ser

85

Val Tyr Lys Arg Phe Val Arg

100

Gly Val Gly Thr Leu Arg Glu

115

Ala Ser Ser Arg Glu Arg Leu
130 135
Leu Ser Phe Arg Val Val Gly

145

150

Ser Val Thr Thr Val His Pro

165

Val Val Val Glu Ser Tyr Val

180

Glu Asp Thr Arg Val Phe Val

195

Ser Leu Ala Thr Thr Ala Glu
210 215

<210>
<211>
<212>
<213>
<220>
<223>
<400>

93
221
PRT
Cay dau nanh

Protein Glyma0l1lg02290
93

Met Glu Lys Ala Glu Ser Ser

1

5

Glu Asn His His Arg His Pro

20

33838

Leu
Ala
120
Asn
Cys
Thr

Leu

Pro
200

PO1
Ser
Gly
Ala
40

Ala
Ser
Val
Ser
Val
120
Glu
Gly
Ser
Val
Asp

200
Lys

Pro
105
Arg
Tyr
Thr
Glu
Gln

185
Pro

cua
Pro
Gly
25

Gly
Ala
Ala
Val
Cys
105
Arg
Val
Glu
Pro
Asp
185
Thr

Leu

90
Ala

Val
Arg
Val
Asp
170

Lys

Pro

ngd
Gly
Val
Gly
Arg
Val
Arg
90

Ala
Val
Leu
His
Ala
170
Val

Ile

Ala

.1 ddu nanh

Ala

Thr

Ser

Asn
25

Thr
10
His

-103-

Ser
Phe
Ser
Val
155
Asp

Leu

Pro

Gly
Gly
Met
His
Val
75

Arg
Leu
Val
Asp
Arg
155
Ala
Pro

Val

Ala

Ser

His

Thr
Gly
Val
140
Leu
Thr

Lys

Ser

Met
Cys
Arg
His
60

Gln
Phe
Leu
Ser
Asp
140
Leu

Pro

Pro

Glu

Ile

Ser
Phe
125
Thr
Glu
Arg

Ser

Glu
205

Pro
Ala
Cys
45

Glu
His
Asp
Ala
Gly
125
Glu
Arg
Asp

Gly

Cys
205

Thr
110
Ser
Thr
Ser

Leu

Val
190

His
Ala
30

Gly
His
Val
Gln
Gly
110
Leu
Ser
Asn
Ala
Asn

190
Asn

95
Glu

Ile
Val
Tyr
Phe

175
Ala

Gln
15

Glu
Ala
Ala
Ala
Pro
95

Asp
Pro
His
Tyr
Ala
175
Thr

Leu

Arg
Thr
Ser
Ala
160

Ala

Glu

His
Val
His
Ala
Ala
80

Gln
Gly
Ala
Val
Leu
160
Thr

Pro

Gln

Pro Asp Ser Asp

15

Asn Pro Pro Ser

30



Gly Leu Thr Pro Leu Glu
35
His His Ser Tyr Leu Val
50
Gln Arg Val Gln Ala Pro
65 ' 70
Phe Asp Lys Pro Gln Thr
85
Lys Glu Pro Phe His Met
100
Ile Ser Gly Leu Pro Ala
115
Asp Asp Ile Arg Cys Val
130
Arg Leu Arg Asn Tyr Arg
145 150
Asp Ala Asp Asp Gly Lys
165
Val Asp Val Pro Asp Gly
180
Asp Thr Val Val Lys Leu
195
Gly Thr Asn Arg Asp Gly
210
<210> 94
<211> 214
<212> PRT
<213> Cay d&u nanh
<220>

<223> Protein Glyma0lgl2970.

<400> 94
Met Glu Lys Thr His Ser
1 5
Arg His Leu Asp Pro Pro
20
Leu Lys Pro Ser Val Leu
35
Arg Gln Ser Ser Ser Leu
50
Ala Val Trp Ser Val Val
65 70
His Phe Ile Lys Ser Cys
85
Gly Ser Thr Arg Asp Val
100
Ser Thr Glu Arg Leu Asp
115
Phe Thr Ile Val Gly Gly
130
Thr Ser Val His Gly Phe
145 150
Leu Glu Ser Tyr Val Val
165
Thr Arg Leu Phe Ala Asp
180
Ala Ser Val Ser Glu Gly
195
Gly Lys Gly Asn Lys Ser
210
<210> 95
<211> 216

Phe
Gly
55

Pro
Tyr
Ala
Ala
Thr
135
Ser
Ile
Asn

Asn

Asp
215

Ser
Pro
Glu
Leu
55

Arg
His
His
Leu
Asp
135
Glu
Asp

Thr

Met

33838

Ala
40

Ser
Asp
Lys
Val
Thr
120
Gly
Val
Tyr
Thr
Leu

200
Gly

Ser
Gly
His
40

Ala
Cys
Val
Val
Leu
120
His
Cys
Val

Val

Cys
200

Ser
Gly
Ala
His
Gly
105
Ser
Phe
Thr
Thr
Glu
185

Gln

Lys

Leu
25

His
Gln
Phe
Lys
Ile
105
Asp
Arg
Asp
Pro
Val

185
Gly

Leu
Gln
Val
Phe
90

Val
Thr
Ser
Thr
Val
170
Glu

Lys

Ser

Glu
10

Thr
Thr
Arg
Asp
Glu
90

Ser
Asp
Leu
Gly
Glu
170
Lys

Asp

-104-

Ile
Cys
Trp
75

Ile
Thr
Glu
Ile
Val
155
Val
Asp

Leu

His

Glu
Ala
Tyr
Ile
Asn
75

Gly
Gly
Asp
Arg
Lys
155
Gly

Leu

Gly

Pro
Ser
60

Ser
Lys
Arg
Arg
Ile
140
His
Leu
Thr

Ala

Ser
220

Gln
Glu
Ser
His
60

Pro
Phe
Leu
Arg
Asn
140
Ile
Asn

Asn

Asp

Ser
45

Ser
Val
Ser
Asp
Leu
125
Gly
Ser
Glu
Arg
Ser

205
Arg

Asp
Glu
Val
45

Ala
Gln
Gln
Pro
His
125
Tyr
Trp
Thr

Leu

Gly
205

Val
Leu
Val
Cys
Val
110
Asp
Gly
Phe
Ser
Leu

190
Val

Pro
Phe
30

Thr
Pro
Ala
Leu
Ala
110
Val
Arg
Thr
Glu
Gln

190
Asp

Ala
Leu
Arg
Ala
95

Asn
Leu
Glu
Glu
Tyr
175

Phe

Thr

Thr
15

Glu
Pro
Pro
Tyr
Ala
95

Ala
Ile
Ser
Val
Glu
175
Lys

Gly

Glu
Ala
Arg
80

Val
Val
Leu
His
Asp
160
Val
Ala

Glu

Arg
Asp
Thr
His
Lys
80

Val
Thr
Gly
Val
Val
160
Asp

Leu

Asp



<212> PRT

<213> Cay dau nanh

<220>

<223> Protein Glyma0lg31320.

<400> 95

Met Leu Gln Asn Ser Ser Met

1
Gly Gly Gly

Met Thr Val
35
Pro Asn Gln
50
Ala Thr Val
65
Lys His Phe

Gly Thr Leu

Ser Thr Glu
115
Phe Ser Val
130
Thr Thr Leu
145
Thr Val Val

Arg Glu Asp

Gln Ser Leu
195
Asn Asn Asp
210
<210> 96
<211> 208
<212> PRT

Gly
20

Pro
Cys
Trp
Val
Arg
100
Arg
Val
His
Val
Thr
180
Ala

Tyr

5
Ala

Asp
Cys
Ser
Lys
85

Glu
Leu
Gly
Pro
Glu
165
Arg

Gln

Lys

<213> Cay dau nanh

<220>

<223> Protein Glyma02g42990.

<400> 96

Thr
Gly
Ser
Val
70

Ser
Val
Glu
Gly
Thr
150
Ser
Val

Thr

Cys

Met Thr Ser Leu Gln Phe

1
Thr Ala Ile

Arg Leu Leu
35
His His Ala
50
Gln Ala Ile
65
Phe Asp Asn

Val Ala Ala

Arg Glu Val
115
Arg Leu Glu
130
Val Gly Gly
145
His Gly Asp

Ala
20

Ala
His
Asp
Pro
Ala
100
Arg
Ile
Asp

Gly

5
Asn

Lys
Pro
Ala
Gln
85

Gly
Val
Leu
His

Asn

Gly
Val
Val
Pro
70

Ala
Gly
Val
Asp
Arg

150
Gly

Thr
Val
Ser
55

Leu
Cys
His
Ile
Asp
135
Ala
Tyr
Phe

Ala

Cys
215

His
Val
Ser
Gly
55

Val
Tyr
Gly
Ser
Asp
135

Leu

Gly

33838

1 dau nanh

Ser Ser Leu

Ala
Ala
40

Val
Arg
His
Val
Leu
120
His
Ser
Val
Val
Glu

200
Ser

Leu
40

Pro
Ser
Lys
Glu
Gly
120
Glu

Arg

Thr

Thr
25

Arg
Ala
Arg
Val
Ile
105
Asp
Arg
Ser
Val
Asp

185
Asn

Ala
His
Asp
105
Leu
Arg

Asn

Val

10
Asn

Tyr
Gln
Phe
Ile
90

Ser
Asp
Leu
Ala
Asp
170

Thr

Leu

Asn
10

Pro
Val
Gln
Val
Phe
90

Gly
Pro
His
Tyr

Val

-105-

Leu
Cys
His
Glu
Asp
75

Gly
Gly
Glu
Ala
Ser
155
Val

Ile

Thr

Pro
Lys
Pro
Cys
Trp
75

Val
Ile
Ala
Val
Arg

155
Ile

Leu
His
Thr
Ile
60

Asn
Gly
Leu
Arg
Asn
140
Gly
Pro

Val

Leu

Ala
Pro
Glu
Cys
60

Pro
Lys
Arg
Val
Met
140

Ser

Glu

His
Asp
His
45

Gly
Pro
Asp
Pro
His
125
Tyr
Gly
Pro

Lys

Arg
205

Thr
Pro
Thr
45

Ser
Val
Ser
Val
Ser
125
Ser

Val

Ser

Arg
Thr
30

Ala
Ala
Gln
Gly
Ala
110
Val
Arg
Cys
Gly
Cys

190
Lys

Asp
Ser
30

Val
Val
Val
Cys
Gly
110
Ser
Phe

Thr

Tyr

Ile
15

Val
Val
Ser
Ala
Asp
95

Ala
Ile
Ser
Ser
Asn
175

Asn

Asn

Thr
15

Thr
Ala
Val
Arg
His
95

Ala
Thr
Ser

Thr

Val

Asn
Phe
Ala
Val
Tyr
80

Val
Arg
Ser
Val
Gly
160
Thr

Leu

Asn

Ser
Leu
Arg
Ile
Arg
80

Val
Leu
Glu
Val
Leu

160
Val



165

Asp Val Pro Pro Gly Asn Thr

180

Thr Ile Val Arg Cys Asn Leu

<210> 97
<211> 17

<212>
<213>

<220>

<223>

<400> 97
Ala Tyr Pro

1

195

6

PRT
Cay dau nanh

Ser Ile Ile

Ser
Pro
Lys
65

Glu
Leu
Gly
Glu
Ser

145
Met

Ser
Leu
50

Ser
Val
Glu
Gly
Phe
130
Tyr

Phe

<210> 98
<211> 17

<212>
<213>

<220>

<223>

<400> 98
Glu Phe Thr Glu Leu Glu

1
Ala

Pro
Lys
Gly
65

Ser
Leu
Ser
Tyr

Thr
145

Ser
Ala
Tyr
50

Val
Thr
Ser
Val
Thr

130
Gly

Ile
35

Val
Cys
Thr
Ile
Glu
115
Lys
Val

Val

2

PRT
Cay dau nanh

Pro
His
35

Lys
Gly
Ser
Phe
Thr
115
Ile

Val

Val
Asn
20

Ile
Arg
Asn
Val
Leu
100
His
Asn

Val

Asp

Glu
20

Thr
His
Ser
Thr
Arg
100
Ser

Val

Asp

Leu
5
Thr
Ala
Ser
Met
Val
85
Asp
Arg
Pro

Asp

Thr
165

5
Ile

Val
Phe
Ile
Glu
85

Val
Val

Leu

Thr

Gly
His
Gln
Phe
Arg
70

Ser
Asp
Leu
Asp
Ile

150
Val

Cys
Trp
Val
Arg
70

Arg
Val
Asn
Glu
Lys
150

Protein Glyma04g05380.

Leu
His
Arg
Glu
55

Ser
Gly
Asp
His
Asn
135

Pro

Val

Protein Glyma06g05440.

Ser
Ser
Pro
Lys
55

Glu
Leu
Gly
Glu
Ser

135
Met

33838

170

Lys Glu Glu Thr Cys

185

Gln Ser Leu Ala Gln

200

1 d
Thr
Lys
Ile
40

Asn
Gly
Leu
Lys
Asn
120
Gly

Glu

Lys

1 da

Thr
Ser
Leu
40

Ser
Val
Glu
Gly
Phe
120

Tyr

Phe

du nanh

Pro Glu
10

Phe Glu

25

Asp Ala

Pro Gln
Asp Gly
Pro Ala
90

His Leu
105

Tyr Arg
Lys Val
Gly Asn

Leu Asn
170

du nanh

Ile Asn
10

Ile Ile

25

Val Arg

Cys Asn
Thr Val
Ile Leu
90

Glu His
105

Lys Arg
Val Val

Val Asp

-106-

Glu
Pro
Pro
Lys
Gly
75

Ser
Leu
Ser
Tyr
Thr

155
Leu

Thr
Ala
Ser
Met
Val
75

Asp
Arg
Pro

Asp

Thr
155

Phe
Ser
Ala
Tyr
60

Val
Thr
Ser
Val
Thr
140
Gly

Gln

His
Gln
Phe
Arg
60

Ser
Asp
Leu
Asp
Ile

140
Val

Val

Ile
205

Ser
Pro
His
45

Lys
Gly
Ser
Phe
Thr
125
Ile

Val

Lys

His
Arg
Glu
45

Ser
Gly
Asp
His
Asn
125

Pro

Val

175

Phe Val Asp

190

Ala Glu Thr

Glu
Glu
30

Thr
His
Ser
Thr
Arg
110
Ser
Val

Asp

Leu

Lys
Ile
30

Asn
Gly
Leu
Asn
Asn
110
Gly
Glu

Lys

Leu
15

Ile
Val
Phe
Ile
Glu
95

Val
Val
Leu

Thr

Gly
175

Phe
15

Asp
Pro
Asp
Pro
His
95

Tyr
Lys

Gly

Leu

Glu
Cys
Trp
Val
Arg
80

Arg
Val
Asn
Glu
Lys

160
Glu

Glu
Ala
Gln
Gly
Ala
80

Leu
Arg
Val

Asn

Asn
160



Leu Gln Lys Leu Gly Glu Val

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

<220>

<223>
<400>

Met
1
Ser
Ile
Glu
Asn
65
Pro
His
Tyr
Gly
Thr
145

Leu

Thr

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

Thr
Lys
Arg
Pro
50

Leu
Ala
Ile
Ser
Thr
130
Lys

Lys

Glu

<220>

<223>
<400>

Met
1
Arg
Val
Arg
Met
65
Ser
Asp
Leu
Gly
Asp

145
Arg

Asn
His
Lys
Phe
50

Gln
Gly
Glu
Arg
Arg
130

Gly

Cys

99
191
PRT
Cay dau nanh

Glu
Ala
Ala
35

Gln
Glu
Thr
Leu
Ser
115
Leu
Asp

Ser

Pro

100
185
PRT
Cay dau nanh

Leu
Ala
20

Pro
Lys
Ile
Thr
Ser
100
Ile
Val
Glu

Leu

Ile
180

165

Ser
5
Glu
Leu
Tyr
Gly
Ser
85
Val
Met
Ile
Thr
Ala

165
Asp

Gly Gly Glu

His
His
35

Asp
Gly
Leu
Glu
Asn
115
Pro

Asn

Asn

Lys
20

Ile
Gln
Asp
Pro
His
100
Tyr
Gly

Thr

Leu

5
His

Arg
Pro
Leu
Ala
85

Ile
Ser
Thr

Arg

Ser

Ser
Asp
Pro
Lys
Ser
70

Thr
Arg
Ser
Glu
Cys
150

Asp

Arg

Ser
Glu
Ala
Gln
Gly
70

Thr
Leu
Ser
Met
Asp

150
Ser

Protein Glyma06gl3150.
99

Arg
Asn
Leu
Pro
55

Leu
Glu
Ile
Leu
Ser
135
Tyr

Val

Lys

Protein Glyma07g06270.
100

Tyr
Pro
Pro
Lys
55

Ile
Thr
Gly
Ile
Val
135

Glu

Leu

33838

Ala Met Ala

170

1 ddu nanh

Glu
Gln
Val
40

Phe
Arg
Arg
Ile
His
120
Phe
Phe

Ser

Tyr

Val
Cys
25

Trp
Val
Glu
Leu
Gly
105
Pro
Val
Val

Glu

Glu
185

Glu
10

Ala
Ser
Ser
Val
Glu
90

Gly
Glu
Val
Glu
Gly

170
Leu

1 d&u nanh

Gly
Arg
Val
40

Tyr
Gly
Ser
Ile
Ile
120
Ile

Thr

Ala

Ala
Glu
25

His
Lys
Ser
Thr
Arg
105
Thr
Glu

Cys

Asp

Ile
10

Asn
Leu
Pro
Val
Glu
90

Ile
Val
Ser

Tyr

Val

-107-

Thr

Tyr
Ser
Leu
Arg
Asp
75

Ile
Asp
Ile
Asp
Ala
155

Leu

Leu

Glu
Gln
Val
Phe
Arg
75

Arg
Val
His
Phe
Phe

155
Ser

Asn

Ile
Ala
Val
Cys
60

Val
Leu
His
Val
Ile
140
Leu

Thr

Ile

Thr
Cys
Trp
Val
60

Glu
Leu
Gly
Pro
Val
140

Val

Glu

Arg
Leu
Arg
45

Val
Lys
Asp
Arg
Asp
125
Pro
Ile

Leu

Thr

Gln
Thr
Ser
45

Ser
Val
Glu
Gly
Glu
125
Val

Glu

Arg

Arg
Val
30

Arg
Val
Ser
Asp
Leu
110
Gly
Glu
Lys

Gln

Arg
190

Tyr
Ser
30

Leu
Arg
Asn
Gln
Asp
110
Val
Asp

Ala

Met

His
15

Lys
Phe
Arg
Gly
Asn
95

Arg
Arg
Gly
Cys
Asp

175
Gly

Ile
15

Ala
Val
Cys
Val
Leu
95

His
Ile
Val

Leu

Ala

His
His
Asp
Gly
Leu
80

His
Asn
Pro
Asn
Asn

160
His

Arg
Leu
Arg
Ile
Lys
Asp
Arg
Asp
Pro
Ile

160
Val



165

Gln Gly Arg Thr Asn Pro Ile

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

<220>

<223>
<400>

101
178
PRT
Cédy dau nanh

180

Protein Glyma07g19120.
101

Met Ser Pro Asn Asn Pro Ser

1

His His Thr

Gln
Phe
Ile
65

Ser
Asp
Leu
Asp
Thr
145

Leu

Gln

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

Glu

Asp
50
Leu

Gly

Glu
Ser
Thr
130
Thr

Gln

Arg

<220>

<223>
<400>

Met
1
Ile
Phe
Thr
Glu
65
Ser
His
Pro
Phe
Leu

145
Arg

Ser
Thr
Ala
His
50

Glu
Val
Ala
Gln
Gln
130

Pro

His

Ile
35

Asn
Gly
Leu
Arg
Asn
115
Val
Glu

Ser

102
246
PRT
Cay dau nanh

Arg
Leu
Met
35

Pro
Phe
Thr
Pro
Ala
115
Leu

Ala

Val

His
20

Ala
Pro
Asp
Pro
His
100
Tyr
Val

Asp

Leu

Ser
Leu
20

Asp
Thr
Glu
Pro
Pro
100
Tyr
Ala

Ala

Ile

5
Val

Ala
Gln
Gly
Ala
85

Val
Arg
Val

Thr

Ala
165

His
5
Glu
Lys
Arg
Asp
Thr
85
His
Lys
Val

Thr

Gly

Val
Pro
Ala
Asp
70

Ala
Ile
Ser
Glu
Arg

150
Lys

Asn
Leu
Thr
Asn
Leu
70

Arg
Thr
His
Gly
Ser

150
Phe

Ser
Val
Tyr
55

Val
Val
Gly
Val
Ser
135
Val

Phe

Protein Glyma08g36770.
102

Lys
Leu
His
His
55

Lys
Gln
Val
Phe
Ser
135

Thr

Thr

Asn

1 d
Thr
Pro
Ser
40

Lys
Gly
Ser
Phe
Thr
120
Tyr

Phe

Ala

1 d
Arg
Ser
Ser
40

Leu
Pro
Cys
Trp
Ile
120
Thr

Glu

Ile

33838

170
His
185

du nanh

Ile Val
10

His Gln

25

Thr Val

His Phe
Thr Leu
Thr Glu
90

Ser Met
105

Ile Leu
Val Val
Val Asp

Glu Asn
170

du nanh

Lys Pro
10

Ser Leu

25
Gly Glu

Asp Pro
Ser Val
Ser Ser
90

Thr Val
105

Lys Ser
Arg Asp

Arg Leu

Val Gly

-108-

Ser
Cys
Trp
Val
Arg
75

Arg
Val
His
Asp
Thr

155
Leu

Phe
Leu

Glu

Cys
Val
Asp

155
Gly

Asp
Cys
Ser
Lys
60

Glu
Leu
Gly
Pro
Val
140

Ile

Thr

Ser
Ser
Gln
Pro
60

Glu
Leu
Arg
His
His
140

Leu

Asp

Ala
Ser
Val
45

Ser
Val
Asp
Gly
Arg
125
Pro

Leu

Asn

Phe
Ser
Asp
45

Gly
His
Ala
Cys
Val
125
Val

Leu

His

Val
Ala
30

Val
Cys
Arg
Val
Asp
110
Ser
Ala

Arg

Lys

Ile
Ser
30

Pro
Leu
His
Gln
Phe
110
Lys
Ile

Asp

Arg

175

Ala
15

Val
Arg
His
Val
Leu
95

His
Ala
Gly

Cys

Leu
175

Phe
15

Leu
Asn
Thr
Thr
Arg
95

Asp
Glu
Ser

Asp

Leu

Arg
Val
Arg
Val
Ile
80

Asp
Arg
Thr
Asn
Asn

160
His

Lys
Arg
Pro
Pro
Tyr
80

Ile
Asn
Gly
Gly
Asp

160
Arg



165

Asn Tyr Arg Ser Val Thr Ser

180

Ile Trp Thr Val Val Leu Glu

195

Asn Thr Glu Glu Asp Thr Arg

21

0 215

Asn Leu Gln Lys Leu Ala Ser

225

230

Asp Gly Lys Gly Asn Asn

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met G1
1
Asp As

Gly Le

His Hi
50

245
103
223
PRT
Cay dau nanh

Protein Glyma09g33700.

103

u Lys Ala Glu Ser Ser

5
n His His Arg His Pro
20

u Thr Pro Leu Glu Phe
35

s Ser Tyr Leu Val Gly

55

Gln Arg Val His Ala Pro Pro

65
Phe As

Lys G1
Ile Se

Asp As
13

70
p Lys Pro Gln Thr Tyr
85
u Pro Phe His Met Ala
100
r Gly Leu Pro Ala Ala
115
p Val Arg Arg Val Thr
0 135

Arg Leu Arg Asn Tyr Arg Ser

145
Asp As

150
n Ala Ser Ala Asp Gly
165

Tyr Val Val Asp Val Pro Asp

Phe Al

Thr G1

21
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Pr

1

180
a Asp Thr Val Val Lys
195

u Gly Thr Asn Gly Asp
0 215
104

229

PRT

Cay dau nanh

Protein Glymallg35670.

104

o Ser Ser Leu His Phe
5

Ala Thr Thr Val Ala Ile Ala

Gln Al

Leu Se
50

20
a Pro Pro Ser Ser Thr
35
r Ser Gly Arg Gly Ile
55

Val
Ser
200

Leu

Val

1 d
Ala
Thr
Ala
40

Pro
Asp
Lys
Val
Thr
120
Gly
Val
Lys
Gly
Leu

200
Gly

1d
Asp
Asn
Ala

40
Ala

33838

170
His Gly
185
Tyr Val

Phe Ala

Thr Glu

du nanh

Ser Thr
10

Asn His

25

Ser Leu

Gly Gln
Ala Val

His Phe
90

Gly Val

105

Ser Thr

Phe Ser
Thr Thr
Ile Tyr

170
Asn Thr
185

Asn Leu

Asp Gly

du nanh

Arg Phe
10

Gly Val

25

Ala Arg

Ala Pro

-109-

Phe
Val
Asp

Gly
235

Ser
His
Val
Cys
Trp
75

Ile
Thr
Glu
Ile
Val
155
Thr
Glu

Gln

Lys

Asn
Asn
Arg

Asp

Glu
Asp
Thr

220
Met

Glu
Leu
Pro
Ser
60

Ser
Lys
Arg
Arg
Ile
140
His
Val
Glu
Lys

Pro
220

Pro
Cys
Leu

Thr
60

Arg
Val
205
Val

Cys

Pro
Asn
Ser
45

Ser
Phe
Ser
Asp
Leu
125
Gly
Ser
Val
Asp
Leu

205
His

Ile
Pro
Val

45
Val

Asp
190
Pro

Val

Gly

Asp
Pro
30

Val
Leu
Val
Cys
Val
110
Asp
Gly
Phe
Leu
Thr
190
Ala

Ser

Thr
Lys
30

Val

Ala

175
Gly

Glu
Lys

Asp

Ser
15

Pro
Ala
Leu
Arg
Ala
95

Asn
Phe
Glu
Asp
Glu
175
Arg

Ser

Arg

His
15
Gln

Pro

Leu

Lys
Gly
Leu

Ser
240

Asp
Ser
Glu
Ala
Arg
80

Val
Val
Leu
His
Asp
160
Ser

Leu

Val

Ala
Pro
Ser

His



His Ala His Val Val

65

His Ile Asn Ala Pro
85

Asp Asn Pro Gln Gly

100
Thr Gly Asp Gly Ile
115
Ser Gly Leu Pro Ala
130

Asp Glu Arg His Val

145

Leu Arg Asn Tyr Gln
165

Thr Leu Val Ile Glu

180
Lys Glu Glu Thr Cys
' 195
Gln Ser Leu Ala Gln
210

Thr Ala Gln His Cys

225

<210> 105

<211> 191

<212> PRT

<213> Cay dau nanh

<220>

<223> Protein Glymal3g08120.

<400> 105

Asp
Val
Tyr
Arg
Glu
Ile
150
Ser
Ser

Val

Ile

Pro
Ser
Lys
Val
Thr
135
Ser
Val
Tyr
Phe

Ala
215

Met Asn Gly Ile Gly Asn Asp

1 5
Met Glu Tyr Ile Arg
20
Cys Gly Ser Ala Leu
35
Trp Ser Leu Val Arg
50
Val Ser Arg Cys Val
65
Glu Val Asp Val Lys
85
Leu Glu Leu Leu Asp
100
Gly Gly Asp His Arg
115
Pro Glu Ile Ile Asp
130
Val Val Asp Val Pro
145
Val Glu Ala Leu Ile
165
Glu Gly Ile Ala Val
180
<210> 106
<211> 169
<212> PRT
<213> Cay dau nanh
<220>

<223> Protein Glymal4g06100.

<400> 106

Arg
Val
Arg
Val
70

Ser
Asp
Leu
Gly
Glu
150

Lys

Gln

His
Lys
Phe
55

Arg
Gly
Asn
Arg
Arg
135
Gly

Cys

Asp

Met Val Ala Arg His His Ala

Asn
Ala
Asn
Gly
120
Ser
Phe
Thr
Val
Val

200
Glu

33838

Gln
Val
Phe
105
Ala
Thr
Ser
Thr
Val
185

Asp

Asn

Cys
Trp
90

Val
Val
Glu
Met
Leu
170
Asp

Thr

Arg

1 dau nanh

Gly Gly Gly

His
His
40

Asp
Gly
Leu
Glu
Asn
120
Pro
Asn

Asn

Arg

Arg
25

Ile
Gln
Asn
Pro
His
105
Tyr
Gly
Thr

Leu

Thr
185

10
His

Arg
Pro
Leu
Ala
90

Leu
Ser
Thr
Lys
Lys

170
Glu

1 ddu nanh

Cys
75

Ala
Arg
Arg
Arg
Val
155
His
Val

Ile

Thr

Gly
Glu
Ala
Gln
Glu
75

Thr
Leu
Ser
Leu
Asp
155

Ser

Pro

Ser
Val
Ser
Glu
Leu
140
Gly
Ala
Pro

Val

Asn
220

Leu
Pro
Pro
Lys
60

Ile
Thr
Ser
Ile
Val
140
Glu

Leu

Ile

Ile
Val
Cys
Val
125
Glu
Gly
Asn
Gln
Arg

205
Asn

Ser
Gly
Val
45

Tyr
Gly
Ser
Ile
Met
125
Ile
Thr

Ala

Asp

Val
Arg
His
110
Arg
Ile
Asp
Gly
Gly
190
Cys

Cys

Asn
Glu
30

Pro
Lys
Ser
Thr
Arg
110
Ser
Glu
Cys

Asp

Arg
190

His Ala Val Gly Pro Asn Gln

-110-

Thr Gln
80

Arg Phe

95

Val Ile

Val Val
Leu Asp

His Arg
160

Asn Gly

175

Asn Thr

Asn Leu

Glu His

Val Glu
15
Asn Gln

Gln Val
Pro Phe

Leu Arg
80

Glu Arg

95

Tle Ile

Leu His
Ser Phe
Tyr Phe

160
Val Ser

175
Ile

Cys Cys



Ser Phe Val Ile Gln Ala
20

Val Val Arg Arg Phe Asp
35

Ser Cys His Val Val Ala

50

His Val Gly Ala Leu Arg

65 70

Val Ser Ser Thr Glu Arg

85
Met Ser Phe Ser Val Val
100

Ser Val Thr Thr Leu His
115

Ile Glu Ser Tyr Val Val

130

Thr Cys Val Phe Val Asp

145 150

Ala Gln Met Ala Glu Asn

165

<210> 107

<211> 210

<212> PRT

<213> Cay dau nanh

<220>

<223> Protein Glymal4dgl0730.

<400> 107
Met Thr Ile Leu Pro His
1 5
Ile Ala His Gln Asn Tyr
20
Gly Leu Thr Pro Glu Glu
35
Tyr His Leu Phe Glu Gln
50
Tyr Arg Ile Glu Ala Pro
65 70
Phe Asp Asn Pro Gln Lys
85
Arg Gly Asp Gly Gly Val
100
Gly Leu Pro Ala Ser Thr
115
Asp Lys His Val Leu Ser
130
Lys Asn Tyr Arg Ser Val
145 150
Lys Val Tyr Thr Ile Val
165
Gly Asn Thr Glu Glu Asp
180
Leu Asn Leu Gln Lys Leu
195
Gly Gln
210
<210> 108
<211> 193
<212> PRT
<213> Cay déu nanh
<220>

Ile
Asn
Ala
55

Glu
Leu
Gly
Gly
Asp
135

Thr

Met

Ser
Met
Leu
Ser
55

Ala
Tyr
Gly
Ser
Phe
135
Thr
Leu

Thr

Gly

33838

Asp
Pro
40

Gly
Val
Glu
Gly
Asp
120
Ile

Ile

Gly

Ala
25

Gln
Gly
Arg
Ile
Asp
105
Gly
Pro

Val

Ser

10
Pro

Ala
Ala
Val
Leu
90

His
Ser

Ala

Arg

1 dau nanh

Asn Asn Lys

Ala
Thr
40

Pro
Lys
Lys
Ser
Thr
120
Arg
Ser
Glu

Lys

Val
200

Ser
25

Lys
Asn
Ala
His
Ile
105
Glu
Val
Val
Ser
Met

185
Val

10
Glu

Leu
Thr
Val
Phe
90

Arg
Arg
Val
Asn
Tyr
170

Phe

Ala

- -111-

Val
Tyr
Gly
Val
75

Asp
Arg
Asn

Gly

Cys
155

Ser
Thr
Glu
Cys
Trp
75

Ile
Glu
Leu
Gly
Glu
155
Ile

Val

Met

Ser
Lys
Gly
60

Ser
Asp
Leu
Gly
Asn

140
Asn

Ser
His
Pro
Phe
60

Pro
Lys
Val
Glu
Gly
140
Phe
Val

Asp

Ala

Ala
His
45

Asp
Gly
Glu
Arg
Gly
125
Thr

Leu

Asn
His
Ile
45

Ser
Phe
Gly
Thr
Ile
125
Glu
Asn
Asp

Thr

Ser
205

Val
30

Phe
Gly
Leu
Arg
Asn
110
Thr
Lys

Gln

His
His
30

Ile
Ile
Val
Cys
Val
110
Leu
His
Lys
Ile
Val

190
Ser

15
Trp

Val
Gly
Pro
His
95

Tyr
Val

Glu

Ser

Lys
15

Val
Lys
Ile
Arg
Asn
95

Val
Asp
Arg
Glu
Pro
175
Val

Met

Pro
Lys
Ile
Ala
80

Val
Arg
Val

Glu

Leu
160

Phe
Gln
Lys
Thr
Ser
80

Met
Ser
Asp
Leu
Gly
160
Glu

Lys

His



<223>

<400>

Met As
1

Val G1

Asn G1

Gln Va
50

Pro Phe Ile Ser Arg Cys Val Val Arg Gly

65

Leu Arg Glu Val Asp Val Lys Ser Gly Leu

Glu Arg Leu Glu Leu Leu Asp Asp Asn Glu

Ile TI1

Leu Hi
13

Ser Phe Val Val Asp Val Pro Glu Gly Asn

145

Tyr Phe Val Glu Ala Leu Ile Lys Cys Asn
165 170
r Glu Gly Leu Ala Val Gln Asp Cys

Val Se

Ile

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Al
1

Leu Thr Gln Leu Glu Pro Ile Ile Lys Lys

Ser Se

Ala Se
50

Tyr Lys His Phe Ile Lys Gly Cys Asn Met

65
Gly Se

Ser Th
Phe Ar

Thr Se
13

Leu Glu Ser Tyr Ile Val Asp Ile Pro Glu

145

Thr Lys Met Phe Val Asp Thr Val Val Lys
165 170
1 Val Ala Met Ala Ser Ser Met Asn

Gly Va

<210>
<211>

33838

Protein Glymal4g30260.1 dau nanh
108

n Arg Ile Gly Asn Gly Gly Gly Gly

5 10

u Met Glu Tyr Ile Arg Arg His His

20 25

n Cys Gly Ser Ala Leu Val Lys His

35 40

1 Trp Ser Leu Val Arg Arg Phe Asp

55

70

85 90

100 105

e Gly Gly Asp His Arg Leu Arg Asn

115 120

s Pro Glu Ile Ile Asp Gly Arg Pro

0 135

150

180 185

109
188
PRT
Cay dau nanh

Protein Glymal7g34800.1 d&u nanh
109

a Ser Glu Thr His His His Val Gln

5 10

20 25

r Asn Lys Cys Phe Ser Ile Ile Thr

35 40

r Ser Val Trp Pro Leu Val Arg Asn

55

70

r Ile Arg Glu Val Thr Val Val Ser

85 90

r Glu Arg Leu Glu Ile Leu Asp Asp

100 105

g Val Val Gly Gly Glu His Arg Leu

115 120

r Val Asn Glu Phe His Lys Glu Gly

0 135

150

180 185
110
177

-112-

Gly
Glu
Ala
45

Gln
Glu
Thr
Leu
Ser
125
Leu
Asp

Ser

Pro

Thr
Leu
Ile
45

Asn
Asp
Pro
His
Tyr
125
Tyr

Thr

Leu

Leu
Pro
30

Pro
Lys
Ile
Thr
Ser
110
Ile
Val
Glu

Leu

Ile
190

Pro
Phe
30

Glu
Pro
Gly
Ala
Val
110
Arg
Thr

Glu

Gln

Ser
15

Gly
Val
Tyr
Gly
Ser
95

Ile
Met
Ile
Thr
Ala

175
Asp

Glu
15

Glu
Ala
Gln
Ser
Ser
95

Leu
Ser
Ile

Glu

Lys
175

Asn
Glu
Pro
Lys
Ser
80

Thr
Arg
Ser
Glu
Cys
160

Asp

Arg

Glu
Ala
Pro
Lys
Val

80
Thr

Asp
160
Leu



<212> PRT

<213> Cay dau nanh

<220>

<223> Protein Glymal8g43680.

<400> 110

Met Leu Pro Asn Asn Pro Ser

1 5
His His Thr His Val Val Ser
20
Gln Glu Ile Ala Ala Pro Val
35

Phe Asp Asn Pro Gln Ala Tyr
50 55

Ile Leu Gly Asp Gly Asp Val

65 70

Ser Gly Leu Pro Ala Ala Val

85
Asp Glu Arg His Val Ile Gly
100
Leu Phe Asn Tyr Arg Ser Val
115

Gly Thr Val Vval Val Glu Ser
130 135

Thr Thr Glu Asp Thr Arg Val

145 150

Leu Gln Ser Leu Ala Lys Phe

165
Arg

<210> 111
<211> 185
<212> PRT
<213> Cay dau nanh
<220>
<223> Protein Glyma07g06270.
<400> 111
Met Asn Gly Gly Glu Ser Tyr
1 5
Arg His His Lys His Glu Pro
20
Val Lys His Ile Arg Ala Pro
35
Arg Phe Asp Gln Pro Gln Lys
50 55
Met Gln Gly Asp Leu Gly Ile
65 70
Ser Gly Leu Pro Ala Thr Thr
85
Asp Glu Glu His Ile Leu Gly
100
Leu Arg Asn Tyr Ser Ser Ile
115
Gly Arg Pro Gly Thr Met Val
130 135
Asp Gly Asn Thr Arg Asp Glu
145 150
Arg Cys Asn Leu Ser Ser Leu
165
Gln Gly Arg Thr Asn Pro Ile
180
<210> 112

33838

1 dau nanh

Thr Ile

Pro Gln
25

Ser Thr

40

Lys His

Gly Thr
Ser Thr

Phe Ser
105

Thr Thr

120

Tyr Val

Phe Val

Ala Glu

Arg Glu
25

Val His

40

Tyr Lys

Gly Ser
Ser Thr
Ile Arg
105
Ile Thr
120
Ile Glu
Thr Cys
Ala Asp

Asn His
185

Val
10

Gln
Val
Phe
Leu
Glu
90

Met
Leu
Val

Asp

Asn
170

Ile
10

Asn
Leu
Pro
Val
Glu
90

Ile
Val
Ser

Tyr

Val
170

-113-

Pro
Cys
Trp
Val
Arg
75

Arg
Val
His
Asp
Thr

155
Leu

Glu
Gln
Val
Phe
Arg
75

Arg
Val
His
Phe
Phe

155
Ser

Asp
Cys
Ser
Lys
60

Glu
Leu
Gly
Pro
Val
140

Ile

Thr

Thr
Cys
Trp
Val
60

Glu
Leu
Gly
Pro
Val
140

Val

Glu

Ala
Ser
Val
45

Ser
Val
Asp
Gly
Arg
125
Pro

Leu

Lys

Gln
Thr
Ser
45

Ser
Val
Glu
Gly
Glu
125
Val

Glu

Arg

Val
Ala
30

Val
Cys
His
Val
Asp
110
Ser
Pro

Arg

Leu

Tyr
Ser
30

Leu
Arg
Asn
Gln
Asp
110
Val
Asp

Ala

Met

Ala
15

Val
Arg
His
Val
Leu
95

His
Ala
Gly

Cys

His
175

Ile
15

Ala
Val
Cys
Val
Leu
95

His
Ile
Val

Leu

Ala
175

Arg
Val
Arg
Val
Ile
80

Asp
Arg
Ala
Asn
Asn

160
Gln

Arg
Leu
Arg
Ile
Lys
80

Asp
Arg
Asp
Pro
Ile

160
Val



<211>
<212>
<213>

<220>

<223>
<400>

Met
1
Ile
Glu
Val
Phe
65
Arg
Arg
Val
His
Phe
145
Phe

Ser

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

Gly
Cys
Lys
Trp
50

Val
Glu
Leu
Gly
Pro
130
Val

Val

Glu

<220>

<223>
<400>

191
PRT
Cay dau nanh

Ile
Asp
Met
35

Ser
Ser
Val
Glu
Gly
115
Glu
Val

Glu

Arg

113
185
PRT
Trinh tu nhé&n tao

Thr
Gly
20

Asn
Leu
Arg
Asn
Gln
100
Asp
Val
Asp

Ala

Met
180

Protein Glymal6g02910
112

Ile Gly Ile

5
Met

Tyr
Val
Cys
Val
85

Leu
His
Ile
Val
Leu

165
Ala

Phe
Cys
Arg
Ile
70

Lys
Asp
Arg
Asp
Pro
150

Ile

Val

Cys
Leu
Arg
55

Met
Ser
Asp
Leu
Gly
135
Asp

Arg

Gln

Met Asn Gly Gly Glu Ser Tyr

1
Arg

Val
Arg
Met
65

Ser
Asp
Leu
Gly
Asp
145

Arg

Gln

His
Lys
Phe
50

Gln
Gly
Glu
Arg
Arg
130
Gly

Cys

Gly

His
His
35

Asp
Gly
Leu
Glu
Asn
115
Pro
Asn

Asn

Arg

Lys
20

Ile
Gln
Asp
Pro
His
100
Tyr
Ser
Thr

Leu

Thr
180

5
His

Arg
Pro
Leu
Ala
85

Ile
Ser
Thr
Arg
Ser

165
Asp

Glu
Ala
Gln
Gly
70

Thr
Leu
Ser
Met
Asp
150

Ser

Pro

Pro
Pro
Lys
55

Ile
Thr
Gly
Ile
Val
135
Glu

Leu

Ile

33838

.1 dadu nanh

Gln
Tyr
Met
40

Phe
Gln
Gly
Glu
Arg
120
Arg
Gly

Cys

Gly

Gly
Arg
Val
40

Tyr
Gly
Ser
Ile
Ile
120
Ile
Thr

Ala

Asn

Cys
Leu
25

Trp
Asp
Gly
Leu
Glu
105
Asn
Pro
Asn

Asn

Arg
185

Ala
Glu
25

His
Lys
Ser
Thr
Arg
105
Thr
Glu
Cys

Asp

His
185

Leu
10

Val
Phe
Gln
Asp
Pro
90

His
Tyr
Ser
Thr
Leu

170
Thr

Protein thu thé PYR/PYL téng hop
113

Ile
10

Asn
Leu
Pro
Val
Glu
90

Ile
Val
Ser

Tyr

Val
170

-114-

Glu
Asp
Gly
Pro
Leu
75

Ala
Ile
Ser
Thr
Arg
155

Ser

Asp

Glu
Gln
Val

Phe

Phe

Phe
155
Ser

Ile
Phe
Tyr
Gln
60

Gly
Thr
Leu
Ser
Met
140
Asp

Ser

Pro

Thr
Cys
Trp
Val
60

Glu

Leu

Pro
Val
140
Val

Glu

Glu
Val
Phe
45

Lys
Ile
Thr
Gly
Ile
125
Val
Glu

Leu

Ile

Gln
Thr
Ser
45

Ser

Val

Glu

Glu
125
Val
Glu

Arg

Glu
Asp
30

Pro
Tyr
Gly
Ser
Ile
110
Ile
Ile
Thr

Ala

Asn
190

Tyr
Ser
30

Leu
Arg
Asn
Gln
Asp
110
Val
Asp

Ala

Met

Ile
15

Val
Ser
Lys
Ser
Thr
95

Arg
Thr
Glu
Cys
Asp
175
His

Ile
15

Ala
Val
Cys
Val
Leu
95

His
Ile
Val

Leu

Ala
175

Ser
Lys
Gln
Pro
Val
80

Glu
Ile
Val
Ser
Tyr

160
Val

Arg
Leu
Arg
Ile
Lys
80

Asp
Arg
Asp
Pro
Ile

160
Val



33838

<223> Protein Sb10g022200 cay lua mién

Met Glu Thr His Val Glu Arg Ala Leu

5
Leu

Ala

<210> 114

<211> 204

<212> PRT

<213> Cay lta mién

<220>

<400> 114

1
Glu Val Arg Ala
20

Ala Gly Arg Val
35

Thr Ser Leu Val

50
Pro Ile Val Arg
65
Arg Thr Cys Ala

Arg Glu Val Thr
100

Arg Leu Glu Val

115
Val Gly Gly Asp
130

Thr Glu Phe Gln

145

Val Asp Val Pro

Asp Thr Vval Vval
180
Glu Ser Ala Ala
195
<210> 115
<211> 204
<212> PRT

Ala
Ser
Leu
85

Val
Leu
His
Pro
Glu
165
Arg

Ala

<213> Cay lua mién

<220>

Glu
Ala
Gln
Phe
70

Ala
Val
Asp
Arg
Gly
150
Gly

Leu

Ala

Pro
Gly
Arg
55

Gly
Ala
Ser
Asp
Leu
135
Pro
Asn

Asn

Ala

Ala
Thr
40

Val
Asn
Gly
Gly
Asp
120
Arg
Tyr
Thr

Leu

Ala
200

Val
25

Thr
Ser
Pro
Asp
Leu
105
Arg
Asn
Cys
Ala
Gln

185
Gly

Arg
10

Arg
Thr
Ala
Gln
Gly
90

Pro
His
Tyr
Val
Glu
170
Lys

Asn

<223> Protein Sb04g008040 cay lda mién

<400> 115
Met Glu Pro His
1
Leu Glu Gln Arg
20
Pro Gly Arg Ser
35
Val Asp Ala Pro
50
Ala Pro Gln Arg
65
Gly Asp Gly Ala

Gly Leu Pro Ala
100

Asp Arg His Ile

115
Arg Asn Tyr Arg
130

Gln Ala Ala Ala

145

Val Asp Val Pro

Met
5
Glu
Pro
Leu
Tyr
Thr
85
Ser
Leu
Ser

Gly

Glu

Glu
Leu
Gly
Ser
Lys
70

Val
Thr
Ser
Val
Arg

150
Gly

Thr
Glu
Thr
Ala
55

His
Gly
Ser
Phe
Thr
135

Pro

Asn

Ala
Pro
Thr
40

Val
Phe
Ser
Thr
Arg
120
Ser

Tyr

Thr

Leu
Val
25

Cys
Trp
Ile
Val
Glu
105
Val
Val

Cys

Glu

Arg
10

Val
Thr
Pro
Lys
Arg
90

Arg
Val
Thr

Val

Glu

-115-

Ala
Glu
Pro
Pro
Arg
75

Ala
Ala
Ile
Arg
Val
155
Asp

Leu

Arg

Gln
Arg
Ser
Ile
Ser
75

Glu
Leu
Gly
Glu
Val

155
Asp

Thr
His
Thr
Val
60

Tyr
Ser
Ser
Leu
Ser
140
Val
Thr

Ala

Arg

Gly
Ala
Leu
Val
60

Cys
Val
Glu
Gly
Phe
140

Val

Thr

Leu
His
Pro
45

Arg
Lys
Val
Ser
Ser
125
Val
Glu

Arg

Ala

Gly
His
Val
45

Arg
Asp
Thr
Ile
Asp
125
His

Glu

Arg

Thr
Thr
30

Thr
Ala
His
Gly
Ser
110
Phe
Thr
Ser

Met

Val
190

Leu
His
30

Thr
Gly
Leu
Val
Leu
110
His
His
Ser

Met

Glu
15

Phe
Thr
Val
Phe
Ser
95

Thr
Arg
Ser
Tyr
Phe

175
Ala

Ser
15

Thr
Gln
Phe
Arg
Val
95

Asp
Arg
His
Tyr

Phe

Ala
Pro
Cys
Trp
Val
80

Val
Glu
Val
Val
Ala
160

Thr

Glu

Glu
Phe
Arg
Ala
Ser
80

Ser
Asp
Leu
His
Val

160
Thr



165
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170

175

Asp Thr Val Val Lys Leu Asn Leu Gln Lys Leu Ala Ala Ile Ala Thr

180

185

Ser Ser Ala Ala Ala Ala Ala Ser Asn Ser Ser Thr

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

<220>

<223>
<400>

Met
1
Lys
Ser
Lys
Thr
65
Arg
Ile
Cys
Asp
Ser
145
Leu
Glu
Ala
Val
Val
225

Ala

Glu

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

Val
Tyr
Ser
Gln
50

Ala
Tyr
Gln
Pro
Pro
130
Val
Leu
His
Asp
Pro
210
Ile

Ala

Glu

<220>

<223>
<400>

195

116
258
PRT
Cay lua mién

Glu
Thr
Leu
35

Gly
Ala
Ala
Ala
Gln
115
Glu
Ile
Asp
Arg
Pro
195
Asp

Arg

Ala

117
222
PRT
Cay lGa mién

Ser
Arg
20

Ile
Ala
Glu
Val
Pro
100
Val
Ala
Ser
Asp
Leu
180
Gly
Gly

Leu

Ala

Pro
5
Ala
Ile
Gly
Tyr
Gly
85
Pro
Tyr
Gly
Gly
Ala
165
Arg
Ile
Asn

Asn

Ala
245

Met Pro Cys Leu Gln

1

5

His His Gly Arg Val

20

Ala Ala Ala Val Ala

35

Ala His Asp Gly Glu

50

Asn
Pro
Ser
Gly
Glu
70

Glu
Ala
Lys
Asp
Leu
150
Ala
Asn
Cys
Thr
Leu

230
Ser

Ala
Leu
Ala

Val

Pro
Ala
Ala
Asp
55

Gln
Gly
Ala
His
Ala
135
Pro
Arg
Tyr
Thr
Glu
215

Gln

Phe

Ser
Ala
Thr

Pro
55

200

Asn
Arg
Asn
40

Val
Leu
Gln
Val
Phe
120
Leu
Ala
Val
Arg
Val
200
Asp

Lys

Val

Ser
Gly
Ser

40
Ala

Ser
His
25

Pro
Glu
Arg
Cys
Trp
105
Ile
Arg
Ser
Phe
Ser
185
Val
Asp

Leu

Ser

Ser

Val
25
Pro

Glu

Protein Sb01g028330 cay lua mién
116

Pro
10

Phe
Ile
Val
Ser
Ser
90

Ala
Arg
Pro
Thr
Gly
170
Val
Leu
Thr

Lys

Val
250

Protein Sb01g038150 cay lta mién
117

Pro
10

Gly
Ala

Ala

-116-

Ser
Ser
Glu
Pro
Thr
75

Ser
Ile
Ser
Gly
Ser
155
Phe
Thr
Glu
Arg
Ser

235
Val

Gly
Cys
Ala

Ala

Arg
Pro
Pro
Ala
60

Val
Leu
Val
Cys
Arg
140
Thr
Ser
Thr
Ser
Leu
220

Val

Pro

Ser
Ala
Gly

Arg

Pro
Pro
Lys
45

Gly
Asp
Leu
Arg
Ala
125
Leu
Glu
Ile
Val
Tyr
205
Phe

Ala

Pro

Met
Ala
Met

45
His

190

Leu
Leu
30

Ala
Leu
Ala
Ala
Arg
110
Leu
Arg
Arg
Thr
Ser
190
Val
Ala

Glu

Pro

Pro
Glu
30

Arg

His

Cys
Pro
Met
Gly
His
Gln
95

Phe
Arg
Glu
Leu
Gly
175
Glu
Val
Asp

Ala

Glu
255

His
15

Val
Cys

Glu

Ile
Phe
Asp
Leu
His
80

Arg
Asp
Pro
Val
Asp
160
Gly
Leu
Asp
Thr
Asn

240
Pro

Gln
Ala
Gly

His



Ala Ala
65
Ala Ala

Pro Gln
Asp Gly
Pro Ala
130
His Val
145
Tyr Leu
Ala Thr

Thr Pro

Leu Gln
210

Pro
Pro
Ala
Gly
115
Ala
Leu
Ser
Val
Glu

195
Ser

<210> 118
<211> 211
<212> PRT
<213> Cay lta mién

<220>

Gly
Ala
Tyr
100
Val
Ser
Ser
Val
Val
180

Asp

Leu

Pro
Ser
85

Lys
Gly
Ser
Phe
Thr
165
Val

Thr

Ala

Gly
70

Ala
Arg
Thr
Arg
Arg
150
Thr
Glu
Arg

Thr

Arg
Val
Phe
Leu
Glu
135
Val
Val
Ser

Val

Thr
215

Cys
Trp
Val
Arg
120
Arg
Val
His
Tyr
Phe

200
Ala

33838

Cys
Ser
Arg
105
Glu
Leu
Gly
Pro
Val
185

Val

Glu

Ser
Val
90

Ser
Val
Glu
Gly
Ser
170
Val

Asp

Lys

<223> Protein Sb04g009280 cay lta mién
<400> 118

Met Val
1
Thr Pro

Leu Arg

Pro Arg
50

Pro Val

65

Leu Phe

Ile Gly
Arg Ser
Ser Val
130
Ile Leu
145
Val Ile
Glu Thr

Leu Ala

Leu Asp
210

Glu
Ala
Ala
35

Asp
His
Lys
Ser
Thr
115
Lys
Thr
Glu
Cys
Glu

195
Arg

<210> 119
<211> 216
<212> PRT
<213> Cay lua mién

<220>

Met
Pro
20

Met
His
Leu
Pro
Val
100
Glu
Phe
Val
Ser
Tyr

180
Val

Asp
5
Arg
Glu
Gln
Val
Phe
85
Arg
Arg
Val
His
Phe
165
Phe

Ser

Gly Gly Val

Arg
Thr
Cys
Trp
70

Val
Glu
Leu
Gly
Pro

150
Val

Trp
Asp
Ser
55

Ser
Ser
Val
Glu
Gly
135
Glu
Val
Glu

Arg

Arg
Tyr
40

Ser
Leu
Arg
Asn
Leu
120
Asp

Val

Gly
Leu
25

Val
Ala
Val
Cys
Val
105
Leu
His
Ile
Val
Leu

185
Val

Val
10

Ala
Arg
Val
Arg
Glu
90

Lys
Asp
Arg
Asp
Pro
170

Leu

Ile

<223> Protein Sb09g023180 cay lua mién

-117-

Ala
75

Val
Cys
Arg
Val
Glu
155
Pro
Asp

Thr

Leu

Val
Asp
Arg
Ala
Arg
Met
Ser
Asp
Leu
Gly
155
Asp
Lys

Lys

Val
Arg
Ala
Val
Leu
140
His
Ala
Val

Ile

Ala
220

Gly
Glu
Phe
Lys
60

Phe
Lys
Gly
Asn
Gln
140
Arg
Gly

Cys

Asp

Val
Arg
Leu
Val
125
Asp
Arg
Ala
Pro
Val

205
Ala

Gly
Leu
His
45

His
Asp
Gly
Leu
Glu
125
Asn
Pro
Asn

Asn

Gln
205

Gln
Phe
Leu
110
Ser
Asp
Leu
Pro
Pro
190
Lys

Val

Gly
Arg
30

Arg
Ile
Gln
Asn
Pro
110
His
Tyr
Gly
Thr
Leu

190
Thr

His
Asp
95

Ala
Gly
Glu
Gln
Asp
175
Gly

Cys

Gln
15

Cys
His
Lys
Pro
Ile
95

Ala
Ile
Ser
Thr
Lys
175

Lys

Glu

Val
80

Gln
Gly
Leu
Ser
Asn
160
Ala

Asn

Asn

Gln
Asp
Glu
Ala
Gln
80

Glu
Thr
Leu
Ser
Leu

160
Asp

Pro



33838

<400> 119
Met Pro Tyr Thr Ala Pro Arg Pro Ser Pro Gln Gln His Ser Arg Val
1 5 10 15
Thr Gly Gly Gly Ala Lys Ala Ala Ile Val Ala Ala Ser His Gly Ala
20 25 30
Ser Cys Ala Ala Val Pro Ala Glu Val Ala Arg His His Glu His Ala
35 40 45
Ala Arg Ala Gly Gln Cys Cys Ser Ala Val Val Gln Ala Ile Ala Ala
50 55 60
Pro Val Gly Ala Val Trp Ser Val Val Arg Arg Phe Asp Arg Pro Gln
65 70 75 80
Ala Tyr Lys His Phe Ile Arg Ser Cys Arg Leu Val Asp Asp Gly Gly
85 90 95
Gly Gly Ala Gly Ala Gly Ala Gly Ala Thr Val Ala Val Gly Ser Val
100 105 110
Arg Glu Val Arg Val Val Ser Gly Leu Pro Ala Thr Ser Ser Arg Glu
115 120 125
Arg Leu Glu Ile Leu Asp Asp Glu Arg Arg Val Leu Ser Phe Arg Val
130 135 140
Val Gly Gly Glu His Arg Leu Ala Asn Tyr Arg Ser Val Thr Thr Val
145 150 155 160
His Glu Ala Glu Ala Gly Ala Gly Gly Thr Val Val Val Glu Ser Tyr
165 170 175
Val Val Asp Val Pro Pro Gly Asn Thr Ala Asp Glu Thr Arg Val Phe
180 185 190
Val Asp Thr Ile Val Arg Cys Asn Leu Gln Ser Leu Ala Arg Thr Ala
195 200 205
Glu Arg Leu Ala Leu Ala Leu Ala
210 215
<210> 120
<211> 20
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> Poan mdi xudi RT-PCR dinh lugng tdng hop danh cho AT1G05100
MAPKKK18 Arabidopsis
<400> 120
aagcggcgcg tggagagaga 20
<210> 121
<211> 20
<212> ADN
<213> Trinh tu nhdn tao
<220>
<223> Doan mdi nguoc RT-PCR dinh lugng téng hop cho AT1G05100 MAPKKK1S8
Arabidopsis
<400> 121
gctgtccatc tctccgtcge 20
<210> 122
<211> 21
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> Poan mdi xudi RT-PCR dinh luong tdéng hop cho AT5G52310 RD29A
Arabidopsis
<400> 122
tgaagtgatc gatgcaccag g 21
<210> 123
<211> 22
<212> ADN
<213> Trinh tyu nhan tao
<220>
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<223> Doan mdi nguoc RT-PCR dinh luong téng hop cho AT5G52310 RD29A
Arabidopsis

<400> 123

gacacgacag gaaacacctt tg 22
<210> 124

<211> 25

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Doan mdi xudi RT-PCR dinh luong tdng hop cho AT5G52300 RD29B
Arabidopsis

<400> 124

tatgaatcct ctgccgtgag aggtg 25
<210> 125

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Poan mdi ngugc RT-PCR dinh luong tdng hgp cho AT5G52300 RD29B
Arabidopsis

<400> 125

acaccactga gataatccga tcct 24
<210> 126

<211> 22

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Doan mdi xudi RT-PCR dinh luong tdng hop cho Arabidopsis AT4G34000
ABF3F

<400> 126

gttgatggtg tgagtgagca gc 22
<210> 127

<211> 23

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> Dboan mdi nguoc RT-PCR dinh lugng téng hop cho Arabidopsis
AT4G34000 ABF3F

<400> 127

aacccattac tagctgtccc aag 23
<210> 128

<211> 22

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> DPoan mdi xudi RT-PCR dinh luong tdng hop cho Arabidopsis AT2G46270
GBF3

<400> 128

gacgcttttg agcatcgaca ct 22
<210> 129

<211> 23

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> boan mdi nguoc RT-PCR dinh luong téng hop cho AT2G46270 GBF3
Arabidopsis

<400> 129

actgtttcct tcgctcccegt tte 23
<210> 130

<211> 19

<212> ADN
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<213> Trinh tyu nhan tao

<220>

<223> Poan mdi xudi RT-PCR dinh luong tdng hop cho dbi chung noéi
Arabidopsis ACT2

<400> 130

ctcatgaaga tccttacag 19
<210> 131

<211> 20

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Doan mdi nguoc RT-PCR dinh luong téng hop cho déi ching ndi
Arabidopsis ACT2

<400> 131

ctttcaggtg gtgcaacgac 20
<210> 132

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi xudi RT-PCR dinh luong tdng hop cho GmNAC4dau nanh
<400> 132

acgtcagttc cgcaaaagat 20
<210> 133

<211> 19

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> boan mdi ngugc RT-PCR dinh luong téng hop cho GmNAC4dau nanh
<400> 133

ggacccgttg gtttctcac 19
<210> 134

<211> 23

<212> ADN

<213> Trinh tyu nhé&n tao

<220>

<223> Doan mdi xudi RT-PCR dinh lugng tdéng hop cho GmbZIP1ldau nanh
<400> 134

gggaatggga atttgggtga gaa 23
<210> 135

<211> 21

<212> ADN

<213> Trinh tu nhédn tao

<220>

<223> Doan mdi nguoc RT-PCR dinh lugng téng hop cho GmbzZIPlddu nanh
<400> 135

ccttctgcca gggctagcat g 21
<210> 136

<211> 23

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> DPoan mdi xudi RT-PCR dinh luong tdng hop cho dbi ching néi dau
nanh Gml8S

<400> 136

cctgcggectt aatttgactc aac 23
<210> 137

<211> 19

<212> ADN

<213> Trinh tu nhén tao

<220>
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<223> Doan mdi nguoc RT-PCR dinh lugng téng hop cho déi chung ndi dau
nanh Gml8S

<400> 137

taagaacggc catgcacca 19
<210> 138

<211> 19

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> DPoan mdi xudi RT-PCR dinh luong tdng hop cho HVAl lua mach
<400> 138

aacacgctgg gcatgggag 19
<210> 139

<211> 22

<212> ADN

<213> Trinh tu nh&n tao

<220>

<223> Poan mdi nguoc RT-PCR dinh luong tdéng hop cho HVAl lta mach
<400> 139

cgaacgacca aacacgacta aa 22
<210> 140

<211> 20

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> Poan mdi xudi RT-PCR dinh lugng tdng hop cho HvDRFllua mach
<400> 140

cgggcggcgce gattgcgagce ' 20
<210> 141

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi ngugc RT-PCR dinh luong téng hop cho HvDRFllua mach
<400> 141

acggaattag ggccatcacg 20
<210> 142

<211> 20

<212> ADN

<213> Trinh tu nhé&n tao

<220>

<223> Poan mdi xudi RT-PCR dinh luong tdng hop cho dbi ching néi lua
mach Hvtubulin?2

<400> 142

tccatgatgg ccaagtgtga 20
<210> 143

<211> 21

<212> ADN

<213> Trinh tuyu nhén tao

<220>

<223> boan mdi nguoc RT-PCR dinh lugng tdng hop cho dbi ching néi lua
mach Hvtubulin?2

<400> 143

gacatcccca cggtacatga g 21
<210> 144

<211> 18

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Doan mdi xudi RT-PCR dinh lugng tdéng hop cho ZmLEA cua ngd
<400> 144
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gcagcaggca ggggagaa 18
<210> 145

<211> 19

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Poan mdi ngugc RT-PCR dinh luong téng hop cho ZmLEA cua ngd
<400> 145

gccgagcgag ttcatcatc 19
<210> 146

<211> 23

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Poan mdi xudi RT-PCR dinh luong téng hop cho ZmRAB17 cua ngd
<400> 146

atgagtacgg tcagcagggg cag 23
<210> 147

<211> 21

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> Poan mdi ngugc RT-PCR dinh lugng téng hop cho ZmRABl7cua ngd
<400> 147

ctccctcgca ggctggaact g 21
<210> 148

<211> 27

<212> ADN

<213> Trinh tu nhdn tao

<220>

<223> Poan mdi xudi RT-PCR dinh luong téng hop cho db6i chimg néi cua ngd
ZmUbi

<400> 148

tgccgatgtg cctgegtcegt ctggtge 27
<210> 149

<211> 26

<212> ADN

<213> Trinh ty nhé&n tao

<220>

<223> boan mdi nguoc RT-PCR dinh luong téng hgp cho dbéi chung ndi cua
ngd ZmUbi

<400> 149

tgaaagacag aacataatga gcacag 26
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