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Linh vyc k¥ thuat ciia sang ché

Séang ché dé cap dén polynucleotit ma héa cac polypeptit mang lai kha ning
khang bénh & cay day. Sang ché ciing dé cap dén cac vecto va vi khuédn chira
phén ti axit nucleic ndy, cling nhu té bao thuc vat va thuc vét duge bién nap véi

it nhat mot trong sO cac phén tr axit nucleic nay.

Tinh trang ky thuat cia séng ché

Khéng gidng nhu con ngudi, thuc vt khong c6 hé mién dich, nhung &
nhiing giai doan khac nhau cia qua trinh tién hoa, ching da phat trién mot loat
cac co ché phong vé dé chéng lai cac mam bénh. M6t co ché phong vé thuc vat
tot 1a do su tuong tac gifta c4c protein khang bénh cua thuc vat, dugc ma héa béi
cac gen khang bénh (R), va cac gen mét ddc tinh tuong Umg (Avr) duoc biéu
hién béi mam bénh. (Bent, AF va Mackey, D, 2007, Elicitors, Evector, and R-
gene: a new paradigm and life-time supply of questions, Annu, Riv,
Phytopathol, 45:399-436). Sy tuong tac nay dan dén viéc kich hoat phan tmg
cta thuc vat, didu niy lan luot dan dén viéc 1am ting kha ning khing bénh.
Phirc hop phdi tir-thu thé kich hoat mét chudi cac tin hiéu truyén tin gop phan
vao kha ning khang bénh. (Baker, B et al., 1997, Signaling in plant - microbe
interactions, Science, 273:726-733). Mot s6 hoat dong té bao thé hién kha ning
khang bénh bao goém su d6t chay bing cach 6xy hoa, cam tmg biéu hién gen
phong vé, va tiéu diét nhanh té bao tai vi tri nhiém. (Dhalowal, HS and
Uchimiya, H, 1999, Genetic engineering fdr disease and pest resistance in
plants, Plant Biotechnol, 16:255 -261).

C6 nhiéu loai gen khang bénh khéc nhau. Trong subt qué trinh tién hoa
khac:nhau, thuc vat da nhan duoc va loai bo cac gen khang bénh khac nhau. Do

do, thuc vat ma thé hién kha nang de khang doi véi mét mam bénh cuy thé thi co
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thé c6 (cac) gen can thiét dé khang lai mam bénh d6. Vi vay, viée xac Cﬁnh cac
gen khang bénh 1a mdgt linh vuc dﬁy hira hen cia cong nghé sinh hoc phéan tir
thuc vat.

Cac gen khang bénh (R), ma tuong tAc véi cac gen Avr clia cdc mam bénh'
khac nhéu, da duoc phan 14p tir nhidu loai thuc vat. Cac gen nay mang lai kha
nang dé khang dbi v&i nhiéu loai mam bénh & thuc vat, bao g(‘A)m vi khudn, nim,
thily khudn, virut va giun tron. (Baker et al., 1997; Bent, 1996; Hammond-
Kosack, KE va Jones, JDG, 1997, Plant disease resistance genes, Annual
Review of Plant Physiology and Plant Molecular Biology, 48:573-605; Ellis, CN
et al.,, 1988, Topical Tretinoin for Photoaged SkinReply, JAMA, 259(22):3274-
78). Mic du cac san phdm gen mit doc tinh théng thudng it tuong dong véi
nhau, nhung céc gen R chi thi ¢6 cac mién chirc ning bao toan, ching han mién
protein kinaza (PK), cac vung giau leuxin (LRR) va céc vi tri lién két nucleotit
(NBS). (Bent, 1996; Ellis et al., 1988).

Dua trén céu tric cua cac san phém gen R, cac gen R ¢c6 thé duoc phén loai
thanh bén 16p chinh: Vi tri gén két nucleotit - viing 13p giau leukin (Nucleotide-
Binding Site-Leucine-Rich Repeat: NBS-LRR); Vung ldp xuyén mang giau
leukin - protein kinaza (Leukine-Rich Repeat-Trans-Membrane domain Protein
Kinase: LRR-TM-PK); vung ldp giau leuxin - mién xuyén mang (Leukine Rich
Repeat - Trans- Membrane: LRR-TM); va protein kinaza (protein kinase: PK).
(Bent, 1996; Ellis et al., 1988; Hammond-Kosack va Jones, 1997). Sd luong 16n
nhét protein R dugc nhan dang dac diém 13 loai NBS-LRR. Céc protein NBS-
LRR nay co thé duoc chia nhé thém thanh hai phan 16p dua trén su c6 mit hoic
véng mit cua mot ving tuong ddng v6i mién thu thé Toll va interleukin-1 (TIR)
tai ddu N cua ching. (Baker et al., 1997; Parker, MF et al., 1997, Molecular
characterization of adenocarcinomof the cervix, Gynecol Oncol, 64(2):242-51).
Hai phén 16p duoc chi dinh tuong tmg 1a TIR va phi TIR. Phan 1én c4c thanh
vién ctia phan ho phi TIR ma héa mot vung xo0én cudn (CC) gia dinh & dau N
cua chung. (Pan, P et al., 2000, Determination of the in situ bactericidal activity

of a essential oil mouth rinse using a vital stain method, J Clin Periodontol.,
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27:256-261). Cac gen R TIR va phi TIR NBS-LRR c6 thé duoc phan biét bsi
cac métip axit amin dugc tim thay trong chinh mién NBS. (Meyers, BC et al.,
2003, Genome - wide analysis of NBS - LRR - encoding genes in Arabidopsis,
Plant Cell, 15:809-834.; Pan et al., 2000). Chiing ciing khac nhau & mire 9 chuc
nang, dua trén sy tham gia méc dinh cia ching vao céc chu trinh truyén tin hi€u
khac nhau. (Aarts, N et al., 1998, , Different requirements for EDS1 and NDRI1
by disease resistance genes define at least two R gene - mediated signaling
pathways in Arabidopsis, Proc. Natl. Acad. Sci. USA, 95:10306-10311).

Cé6 nhiéu trinh ty NBS trong cic hé gen thuc vat. (Meyers et al., 1999).
Trong thyc té, hé gen ciy Arabidopsis chira 150 gen ma héa NBS, bao gdm 85
gen TIR NBS-LRR, 43 gen phi TIR NBS-LRR, va nhiéu gen TIR hoic CC-NBS
bi cit cut ma thiéu mot mién LRR (The Arabidopsis Genome Initiative, 2000).
Chua c¢6 chirc nang chinh xac nao da dugc thiét 1ap cho mdi trong sb cac yéu td
tuong tu gen khang bénh nay (RGA). (Kanazin, V. et al., 1996, v, Resistance
gene analogs are conserved and clustered in soybean, PNAS, USA,
93(21):11746-11750; Leister, D et al., 1996, , PCR based approach for isolating
pathogen resistance genes from potato with potential for wide application in
plants , Nature Genetics, 14(4):421-429; Yu, YG et al., 1996, 96 , Isolation of a
super family of candidate disease - resistance genes in soybean based on a
conserved nucleotide - binding site, PNAS, USA 93(21):11751-11756). Do 4o,

cac chi thi RGA c6 gia tri la cac ngudn tiém nang gen R hoat dong.
Bén chat k§ thuit ciia sang ché

Trong sb cac ndi dung da néu, sang ché d& xuét phan tir axit nucleic ma hoéa
enzym tir cdy day ma tham gia vao cac chu trinh khang bénh cua thuc vat, va tu
d6 c6 thé tao ra duoc thuc vat bién ddi gen véi kha ning ting cudng dic tinh
khéng bénh d6i voi cac mam bénh khic nhau.

Theo mot khia canh, sang ché d cap dén phan tir axit nucleic phan lap
duogc c6 mirc do tuong déng vé trinh tu it nhat 90% so véi trinh tu axit nucleic
duoc lua chon tir nhom bao gdm céc trinh ty néu trong: SEQ ID NO: 1, 3, 5, 7,
9,11, 13, 15,17, 19, 21, 23, 25 va 27.

-4-
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Theo mot phuong 4n, trinh ty axit nucleic dugc lya chon tir nhém bao gém
céc trinh tu néu trong: SEQ ID NO: 1,3 va 5.

Theo mét phuong 4n, trinh ty axit nucleic dugc lya chon tir trinh ty néu
trong SEQ ID NO: 7.

Theo mét phuong 4n, trinh ty axit nucleic dugc lya chon tir nhém bao gém
cac trinh tu néu trong: SEQ ID NO: 9, 11, va 13.

Theo mdt phuong 4n, trinh ty axit nucleic dugc lya chon tir nhom bao gém
céc trinh tu néu trong SEQ ID NO: 15.

Theo mdt phuong 4n, trinh ty axit nucleic duogc lya chon tir nhém bao gém
céc trinh tu néu trong: SEQ ID NO: 17 va 19.

Theo mdt phuong 4n, trinh ty axit nucleic duogc lya chon tir nhém bao gf)m‘
céc trinh tw néu trong: SEQ ID NO: 25 va 27.

Theo mdt phuong 4n, trinh ty axit nucleic dugc lya chon tir trinh ty néu
trong SEQ ID NO: 23.

Theo mdt khia canh, sang ché dé cap dén phan tir polypeptit phan 1ap dugc
c¢6 muc do tuong déng vé trink tu it nhit 90% so véi trinh tu axit amin dugc lua
chon tir nhém gém cé4c trinh tu néu trong SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24,26 va 28.

Theo mot khia canh khéc, sang ché @& cép dén cap moi (xudi va ngugce)
hitu dung dé khuéch dai cADN duoc lua chon tir nhém gém cac trinh tu néu
trong SEQ ID NO: 29 va SEQ ID NO: 30; SEQ ID NO: 31 va SEQ 1D NO: 32;
SEQ ID NO: 33 va SEQ ID NO: 34; SEQ ID NO: 35 va SEQ ID NO: 36; va
SEQ ID NO: 37 va SEQ ID NO: 38.

Theo cac phuong an cu thé, sang ché dé cap dén mot trong s6 cac phan tir
polynucleotit phan 14p dugc hodc céc phéan tir polypeptit phén 1ap dugc bat ky
néu‘ trén, trong d6 phan tir da néu c6 mirc do tuong ddng vé trinh tu it nhét 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% so v&i trinh ty bat ky
trong sb céc trinh tu dugc nhan biét béi mot SEQ ID NO:

Theo mét khia canh, sang ché dé cap dén vecto biéu hién chira phén tir axit

nucleic theo sang ché.
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Theo mot khia carh, sang ché dé cap dén khang thé phan 13p dugc hodc
doan lién két khang nguyén cta n6 ma lién két dic hiéu véi phan tir pblypeptit
theo sang ché.

Theo mdt khia canh, sang ché d& cap dén té bao cay tiéu huyén hoic té bao
thuc vat duoc chuyén nhiém béi vecto theo sang ché.

Theo mot khia canh, sang ché @é cap dén vat liéu co nguén géc tir thuc vat
chuyén gen theo sang ché.

Theo mot khia canh, sang ché dé cap dén hat tir thuc vat dugc chuyén
nhidm boi vecto theo sang ché.

Theo mot khia canh, sang ché dé cap dén phuong phép tao ra thuc vat
chuyén gen, trong d6 phuong phap nay bao gdm céc bude chuyén nhiém it nhét
mot té bao thuc vat bang vecto theo sang ché, va phat trién it nhat mot té bao
thuc vat da néu thanh thuc vat.

Theo mot khia canh, sang ché dé cap dén phuong phéap cai thién su sinh
trudng, san lugng soi, do bén cla soi, kha ning khang bénh, hodc viéc sir dung
nudce trong cdy day, bao gbdm budc dua vao cdy day trinh ty axit nucleic khong

c6 trong tu nhién theo sang ché.

Mo ta van tat cac hinh vé

Fig. la va 1b: thé hién két qua so sanh trinh tu protein ctia Corchorus
olitorius Toll va vung thu thé interleukin-1 tai vi tri gén két nucleotit dau N -
vung lap gidu Leuxin (TolTIR-NBS-LRR)1 va ColTIR-NBS-LRR2 véi céac trinh
tu protein TIR-NBS-LRR thuc vat.

Fig. 2a va 2b: th hién két qua so sanh trinh tu protein ctia ColTIR-NBS-
LRR3 véi céc trinh ty protein TIR-NBS-LRR thuc vét va cac trinh ty protein
dang khang bénh khac; Fig. 2 boc 1o SEQ ID NO: 6 va 41-42 tuong Ung, theo
trinh ty xuét hién.

Fig. 3: thé hién két qua so sanh trinh ty protein ctia CoINBS-LRR vo1 mot
triah tu protein NBS-LRR thuc vat; Fig 3 boc 16 SEQ ID NO: 8 va 43 tuong

ung, theo trinh tu xuét hién.
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Fig. 4a va 4b: thé hién két qua so sanh trinh tu protein ctia ColCC-NBS-
LRR1 véi céc trinh tu protein CC-NBS-LRR thuec vat; Fig 4 boc 10 SEQ ID NO:
10 va 44 tuong Ung, theo trinh tu xuét hién.

Fig. 5a va 5b: thé hién két qua so sanh trinh tu protein ctia ColCC-NBS-
LRR2 va ColCC-NBS-LRR3 vdi céac trinh ty protein CC-NBS-LRR thuc vat;
Fig 5 boc 10 14n luot SEQ ID NO 14, 45-46 va 12, theo trinh tw xuat hién.

Fig. 6: thé hién két qua so sanh trinh ty protein cta protein khang bénh
CoINBS véi céc trinh tu protein khang bénh NBS thuc vat; Fig 6 boc 16 lan luot
SEQ ID NO 16 va 47, theo trinh tu xuét hién.

Fig. 7a va 7b: thé hién két qua so sanh trinh ty protein ctia ColLRR1 va
protein ColLRR-TM-PK véi céc trinh ty protein chira ving 13p giau leuxin thyc
vat; Fig 7 boc 10 SEQ ID NO: 20 va 48-50 tuong g, theo trinh tu xuét hién.

Fig. 8a va 8b: thé hién két qua so sanh trinh tu protein ctia typ ColCCH véi
céc trinh ty protein typ CCH thuc vat; Fig 8 boc 16 SEQ ID NO: 22 va 51 tuong
ung, theo trinh ty xuét hién.

Fig. 9: thé hién két qua so sanh trinh ty protein cua protein khéhg bénh
ColTIR-NBS véi céc trinh tu protein khang bénh TIR-NBS; Fig 9 boc 16 SEQ
[D NO: 24 va 52-53 tuong ung, theo trinh tu xuét hién.

Fig. 10a va 10b: thé hién két qua so sanh trinh tu protein ctia ColRGA1 va
ColRGA2 véi céc trinh tu protein RGA thuc vat; Fig 10 boc 16 SEQ ID NO: 28,
54,26 va 55 tuong Ung, theo trinh tu xuét hién.

Fig. 11: thé hién gel ADN clia protein khang bénh TIR-NBS-LRR.

Fig. 12: thé hién gel ADN ctia protein khang bénh TIR-NBS-LRR.

Fig. 13: thé hién gel ADN ciia protein khdng bénh CC-NBS-LRRI.

Fig. 14: thé hién gel ADN ctia protein khang bénh CC-NBS-LRR3.

Fig. 15: th& hién gel ADN ciia yéu td tuong tu gen khang bénh (RGA1).

MO ta chi tiét sang ché

Nhétngdang cac gen NBS-LRR

Viéc nhan dang cac gen ma hoa NBS & cay day qua dai Corchorus olitorius



26664

da duoc thuc hién béng cach st dung BLAST (Altschul, SF et al., 1990, Basic
local aligﬁment search tool. J Mol Biol, 215:403-410) véi co s& dit liéu gen
khang bénh NBS ndi bd c6 ngudng gia tri ky vong dd chinh xac cao la le-25.
Viéc du doan gen da dugc thuc hién bﬁng Augustus, va viéc xac nhan thém cac
trinh tu d3 dugc hoan thanh béng cach sir dung chuong trinh dy doan mién
InterProScan. Viéc lya chon cac mo6 hinh dugc dua trén tinh déy du va tuong

déng v6i mot bd gen ma hdéa NBS dugce lua chon cta céc thyc vat khac.
Phén loai cac gen dugc nhan dang

Sau d6, cac gen di dugc nhin dang nay duoc phan loai dua trén cac vung
dhu N (Ming et al., 2008). Mién TIR dugc x4c dinh béng cach tim kiém Pfam
HMM sir dung m6 hinh cho TIR (PF01582). (Finn, RD et al., 2008, The Pfam
protein families database, Nucleic Acid Res, 36:281-288). Cac mién xoén cudn
(coiled coil: CC) da dugc nhan dang bdi chuong trinh COILS str dung ngudng la
0,9. (Lupas, A et al., 1991, Predicting coiled coils from protein sequences,
Science, 252:1162-1164). Pé nhén dang cac métip LRR, st dung cic dang tim
kiém Pfam HMM st dung cidc mdé hinh cho LRR-l (PF00560), LRR 2
(PF07723) va LRR 3 (PF07725). (Finn et al., 2008). Cac métip bao toan trong
cdc mién néu trén di duoc nhan dang bﬁng cach st dung cong cu MEME
(Multiple Expectation Maximization for Motif Elicitation: MEME). (Bailey, TL
and Elkan, C, 1995, The value of prior knowledge in discovering motifs with
MEME, Proc. Int. Conf. Intell. Syst. Mol. Biol., 3:2119).

Lap ban dd véi céc dit 1iéu c-ADN

Viéc giai trinh tu c-ADN cua hé gen C. olitorius di dugc thuc hién béi giai
454 trink tu nén va céc trinh ty NBS duoc nhéan dang dugc 1ap ban dd cho cac
trinh ty 0-ADN st dung GMAP. (Wu, TD va Watanabe, CK, 2005, GMAP: a
genomic mapping and alignment program for mRNA va EST sequences,
Bioinfomatic, 2:1859-1875). Cac tiéu chudn duoc gan dé lap ban d6 d6i véi mot
EST 13 ¢6 mirc do twong doéng vé trinh tu 13 16n hon 95%. Chi xem xét cho cac

EST c6 diém so sdnh t6t nhit d& c6 thé 1ap ban db cho nhiéu vi tri trong hé gen.
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K&t qua so sanh trinh tir axit amin cla protein gia dinh duogc ma hoa boi cac
gen ColTIR-NBS-LRR1 va ColTIR-NBS-LRR2 véi céc trinh tu protein TIR-
NBS-LRR thuc vét khac d c6 trong co sé dit 1iéu NCBI, bang cach st dung
chuong trinh CLUSTAL W, dugc thé hién trén cac hinh Fig. la va 1b. Cac
protein dudi ddy d3 dugc so sanh véi cac protein dugce cho 1a ColTIR-NBS-
LRR, v&i cac s truy cap Ngan hang gen trong cic ddu ngodc don: PtcTIR-NBS-
LRR (Populus tricocarpa, gi224127726) va MtrTIR-NBS-LRR (Medicago
tranculata, gi87162908).

K&t qua so sanh trinh ty axit amin clia cic protein gia dinh dugc ma héa béi
gen ColTIR-NBS-LRR3 véi cac trinh ty protein TIR-NBS-LRR thuc vat va céac
trinh ty protein dang khéng bénh khac da cé trong co s¢ dit liéu NCBI, bang
cach str dung chuong trinh CLUSTAL W, dugc thé hién trén céc hinh Fig. 2a va
2b. Cac protein dudi day da dugc so sanh vdi protein dugce cho 14 ColTIR-NBS-
LRR3, v6i céc sb truy cdp Ngan hang gen trong céc diu ngoic don: PtcTIR-
NBS-LRR (Populus tricocarpa, gi224126507) va protein dang khang giun tron
Stu (Solunum tuberosum, gi37781360). | ‘

Két qua so sanh trinh tyu axit amin cuia cac protein gia dinh dugc ma hoda béi
gen CoINBS-LRR véi céc trinh tu protein NBS-LRR thuc vat khac da cé trong
co so dir liéu NCBI, bﬁng cach sr dung chuong trinh CLUSTAL ‘W, dugc thé
hién trén Fig. 3. Protein dudi didy dd duogc so sanh véi cac protein dugce cho la
CoINBS-LRR, véi cac sb truy cdp Ngin hang gen trong diu ngodc don:
PtcNBS-LRR (Populus tricocarpa, gi224075299).

Két qua so sanh trinh ty axit amin ctia cac protein gia dinh dugc ma héa béi
gen ColCC-NBS-LRRI1 véi cac trinh ty protein CC-NBS-LRR thuc vat khac da
cé trong co s& dit lidu NCBI, bing cach st dung chuong trinh CLUSTAL W,
dugc thé hién trén cac hinh Fig. 4a va 4b. Protein dudi ddy d3 duogc so sanh véi
protein dugc cho la ColCC-NBS-LRR, véi cac sd truy cap Ngan hang gen trong
d4u ngoidc don: PtcCC-NBS-LRR (Populus tricocarpa, gi224111284).

K&t qua so sanh trinh ty axit amin ctia cac protein gia dinh dugc ma héa bai

cac gen ColCC-NBS-LRR2 va ColCC-NBS-LRR3 véi cac trinh tu protein CC-
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NBS-LRR thuc vat khac sdn cé trong co s& dit liéu NCBI, béng cach str dung
chuong trinh CLUSTAL W, dugc thé hién trén cac hinh Fig. 5a va 5b. Cac
protein dudi day da dugc so sdnh véi cac protein dugce cho 1a ColCC-NBS-LRR,
voi sé truy cap Ngén hang gen trong cic ddu ngoic don: PtcCC-NBS-LRR
(Populus tricocarpa, gi224059584) va PtcCC-NBS-LRR (Populus tricocarpa,
gi8224132258).

Két qua so sanh trinh tu axit amin cua cic protein gid dinh dugc ma hda boi
gen CoINBS véi céc trinh tu protein NBS thuc vét khéc san cé trong co s& dit
liéu NCBI, béng cach st dung chuong trinh CLUSTAL W, dugc thé hién trén
Fig. 6. Protein dudi diy da dugc so sanh véi protein dugc cho 1a ColNBS, véi
cac sb6 truy cdp Ngan hang gen trong cac ddu ngoic don: PtcNBS (Populus
tricocarpa, gi224058687).

Két qua so sanh trinh tu axit amin cta cac protein gia dinh duoc ma héa bsi
cac gen ColLLR1 va ColLLR-TM-PK véi cac trinh tuy protein LRR thuc véat
khéc d3 c6 trong co s& dit liu NCBI, bang cach sit dung chuwong trinh
CLUSTAL W, dugc thé hién trén céc hinh Fig. 7a and 7b. Céc protein dudi day
da dugc so sanh véi céc protein duoc cho 13 ColLRR, véi cac sb truy cap Ngan
hang gen trong cac diu ngoic don: AthLRR (Arabidopsis thaliana, gi42561789)
va RcoLRR (Ricinus communis, gi255546155).

Két qua so sanh trinh tir axit amin ctia cdc protein gia dinh dugc ma héa basi
gen ColCCH véi céc trinh tu protein CCH thuc véat khac da c6 trong co s¢ dix
liéu NCBI, béng cach str dung chuong trinh CLUSTAL W, duoc thé hién trén
céac hinh Fig. 8a va 8b. Protein dudi ddy da dugc so sdnh vdi céc protein dugc
cho 13 ColCCH, véi céc sb truy cdp Ngéan hang gen trong cac ddu ngoic don:
loai PtcCCH (Ricinus communis, gi109676362).

Két qua so sanh trinh ty axit amin ctia cac protein gia dinh dugc ma héa béi
gen ColTIR-NBS véi cac trinh ty protein TIR-NBS thuc vat khéc dﬁ co trong co
s& dit 1iéu NCBI, béng céch st dung chuong trinh CLUSTAL W, dugc thé hién
trén Fig. 9. Cac protein dudi ddy d3 duoc so sanh véi cac protein dugc cho 13

ColTIR-NBS, véi céc sb truy cdp Ngan hang gen trong cac diu ngoic don: Ptc
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(Populus tricocarpa, gi224071947) va Rco nucleosit-triphosphataza (Ricinus
communis, gi255537517).

Két qua so sanh trinh tu axit amin cta c4c protein gia dinh dugc ma héa boi
cac gen ColRGA1 va ColRGA2 véi cac trinh tu protein RGA thuc vét khac da
co6 trong co s¢ dit liéu NCBI, béng cach st dung chuong trinh CLUSTAL W,
duogc thé hién trén cac hinh Fig. 10a va 10b. Céc protein dudi ddy da dugc so
sanh v&i céac protein duogc cho 1a ColRGA, véi cac sd truy cap Ngan hang gen
trong cic diu ngoic don: RcoRGA2 (Ricinus communis, gi255561034) va
RcoRGA2 (Ricinus communis, gi255568719).

Cac gel ADN cua cac phan tng PCR str dung céc mdi xudi va nguge cho
mot s6 enzym khang bénh & cay day duoc thé hién trén céc hinh Fig. 11-15. O
Fig. 11, gel ADN Ila cua protein khang bénh TIR-NBS-LRR tir cdy day qua dai
Corchorus olitorius. Lan 1 1a san phdm PCR cua protein khang bénh TIR-NBS-
LRR st dung cADN lam ban méu. Mbi xudi va mdi ngugc tuong tmg 1a SEQ
ID NO: 29 va 30. Lan 2 1a thang 1 Kb +. O Fig. 12, gel ADN 1a ctia protein
khing bénh TIR-NBS-LRR tir cdy day qua dai Corchorus olitorius. Lan 1 1a san
phim PCR cua protein khang bénh TIR-NBS-LRR str dung cADN 1am ban mau.
Mbdi xudi va mdi nguge trong tng 1a SEQ ID NO: 31 va 32. Lan 2 1a thang 1
Kb+. O Fig. 13, gel ADN la cua protein khang bénh CC-NBS-LRR1 tir cay day
qua dai Corchorus olitorius. Lan 1 1a san phdm PCR cua protein khang bénh
CC-NBS-LRR1 sit dung cADN lam ban mau. Mdi xudi va mdi nguoc tuong
tng 14 SEQ ID NO: 33 va 34. Lan 2 13 thang 1 Kb +. O Fig. 14, gel ADN la cua
protein khang bénh CC-NBS-LRR3 tir cay day qua dai Corchorus olitorius. Lan
1 13 san phdm PCR cua protein khang bénh CC-NBS-LRR3 sir dung cADN lam
ban mAu. Mdi xudi va mdi nguoc tuong tng 1a SEQ ID NO: 35 va36. Lan 2 13
thang 1 Kb +. O Fig. 15, gel ADN la ctia protein khang bénh RGA1 tir cay day
qué dai Corchorus olitorius. Lan 1 1 san phdm PCR ctia protein khang bénh
RGA1 st dung cADN 13m ban mau. Mdi xudi va mdi nguogc twong tmg 13 SEQ
ID NO: 37 va 38. Lan 2 la thang 1 Kb +.

Cac dinh nghia
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Té bao 33 "duec bién nap" hodc "dugc chuyén nhiém" bdi ADN ngoai sinh
ho#c khéc loai khi ADN d6 da dugc dua vao trong té bao. ADN bién nap c6 thé
duoc hoac cé thé khong duogc tich hgp (duge lién két cdng hoa tri) vao trong hé
gen cua té bao. O céc prokaryote, nAm men, va céc té bao ddng vat c6 v ching
han, ADN bién nap co thé dugc duy tri trén mot bd phan thé bd sung chéng han
nhu mét plasmit. Déi v6i cac té bao ¢6 nhan dién hinh, mot t& bao dugc bién nap
5n dinh 1a t& bao ma trong d6 ADN bién nap da duoc tich hgp vao nhiém séc thé
sao cho noé duoc ké thira béi cac té bao con théng qua sao chép nhiém sic thé.
Viéc thuc hién sang ché nay dy liéu rAt nhidu té bao thuc vat duoc bién nap 6n
dinh.

Mot "két cAu biéu hién" dé cap dén mot cu tric axit nucleic, ma khi dugc
dra vao mot té bao chu, s& dan dén viéc phién ma va/hoic dich mi tuwong Umg
mAt ARN va/hodc polypeptit. Két cAu bidu hién c6 thé bao gdm mat axit nucleic
gdm mdt trinh ty khi dong, c6 hodc khéng c6 mot trinh tw chita cdc dau hidu
polyadenyl héa mARN, va mot hoac nhidu vi tri enzym gidi han duogc bd tri
xudi dong tir trinh ty khéi déu cho phép chén céc trinh ty gen khac loai. Két cau
biéu hién c6 kha nang diéu khién biéu hién ctia mot protein khéc loai khi gen ma
hoa protein khac loai d6 dugc lién két mot cach co6 kiém soat véi trinh ty khéi
dau bang cach chén vao mét trong sb céc vi tri gidi han. Két cAu biéu hién tai to
hop cho phép biéu hién protein khéc loai trong mdt té bao cha khi két ciu biéu
hién chira protein khac loai dugc dua vao t& bao chu. Cac két cAu biéu hién co
thé thu duogc tir nhiéu nguén khac nhau tiy vao t& bao chu dugc st dung dé biéu
hién. Vi du, mét két cAu biéu hién c6 thé chira cic thanh phan dan xuat tir mot
nguén virut, vi khuin, con trung, thuc vat hodc dong vat cé vu. Trong truong
hop ca hai biéu hién chuyén gen va trc ché gen néi sinh (vi du, bang cach kim
ham ddi nghia hodc c6 nghia), trinh tu polynucleotit duoc chén vao khong can
thiét phai twong dong va co thé 1 "gén nhu tuong doéng" véi mot trinh tu gen ma
no duoc din xuét. Tét hon 13, két cAu biéu hién tai t6 hop cho phép biéu hién &
mot giai doan 1ay nhiém sém va/hodc né cho phép biéu hién trong gan nhu tit ca

cé4c té bao ctia mdt sinh vat, chéng han nhu thuc vat. Co thé tim théy cac vi du
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vé cac két cAu bidu hién phil hop cho viéc bién nap thuc vat trong US 5 880 333
va US 6 002 072; WO 1990/002189 va WO 2000/026388; Ainley and Key,
1990, Plant Mol. Biol., 14:949-967; va Birch, 1997, Annu. Rev. Plant Physiol.
Plant Mol, 48:297-326, ma tit ca cac ndi dung clia céc tai liéu nay duoc dua vao
day bang cach vién dan.

Thuat ngit "t& bao chi" dé cap dén mot t& bao tir sinh vat bat ky. Céc té bao
chu uu tién cé nguén géc tr thuc vat, vi khuén, nim men, nim, cén trung, hodc
cac dong vat khac. Thuat ngit "té bao chu tai t6 hop" (hay don gian 1a "té bao
chu") d& cap dén té bao ma vecto biéu hién tai t6 hop di dugc dua vao d6. Nén
hiéu ring thuat ngit "té bao chi" khong nhiing dugc dung dé chi té bao cy thé
déng dé cap ma con bao gdm ca thé hé con chau cla t& bao d6. Do nhimng bién
ddi nhét dinh c6 thé xay ra trong cac thé hé tiép theo boi dot bién hoidc cac anh
hudng cua moi truong, trong thuc té c4c thé hé con chau nay c6 thé khong tuong
dong véi t& bao cha me, nhitng van thudc pham vi cta thuat ngir "t& bao chu"
nhu dugc st dung theo sang ché. Céac phuong phap dua céac trinh tu
polynucleotit vao céc loai té bao chi khac nhau d3 duogc biét rd trong linh vuc
k¥ thuat nay. Sang ché dé xuit cac t& bao vat chu hoic thé hé con chau cua cac
té bao vat chi duoc bién nap c6 cac két cu biéu hién tai tb hop theo sang ché.
Céc té bao vat chi ¢ thé 1a céc té bao thyuc vat. Tét hon 14, cac té bao thuc vat 1a
té bao cay day.

Thuéat ngit "lién két mot cach co kiém soat" hodc "dugc chén mot cach co
kiém soat" chi cac trinh ty diéu hoa can thiét cho viéc biéu hién trinh tu ma hoéa
duoc dua vao trong mot phan tir axit nucleic tai vi tri thich hgp so véi trinh tu
ma hoéa dé c6 thé biéu hién trinh ty ma héa nay. Pinh nghia nay c6 thé con duoc
4p dung cho viéc bd tri céc trinh tu diéu hoa phién mé (vi du, céc trinh tu ting
cudng) trong mot két ciu biéu hién. Céc trinh tu didu hoa phién ma va dich ma
1 c4c trinh ty didu hoa ADN, ching han nhu céc trinh tu khéi dau, trinh ty tang
cudng, ddu hidu polyadenyl hoa, bd phén gidi, va cac bd phan twong ty, ma quy
dinh viéc biéu hién mdt trinh ty ma héa trong mot té bao chu.

Céc thuit nglr "trinh tu khoi dau", "ving khoi dong" hay "trinh tu khoi
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dong" noi chung dé cap dén cac ving diéu hoa phién m4 ctia gen, ma c6 thé tim
théy & phia 5' hodc 3' cuia viing mé hoa, hodc trong ving ma hoéa, hodc trong cac
doan intron. Thong thuong, mét trinh tu khoi dau 12 mot ving diéu hoa ADN c6
khé nang lién két vi ARN polymeraza trong mot té bao va khoi dau phién ma
mot trinh tu ma héa xudi dong (hudng 3'). Trinh tu khaéi dong 5' dac thu bi gioi
han tai dAu 3' cia n6 béi vi tri khoi dau phién ma va kéo dai nguoc dong (hudng
5") dé c6 sb gbc hodc thanh phém t8i thiéu can thiét cho viéc khoi dong phién ma
& cac muc do co thé do dugc phia trén nén. Trong trinh ty khoi dau c6 mot vi tri
khoi ddu phién ma (dugc x4c dinh mdt cach d& dang bang cach 1ap ban do véi
nucleaza S1), cling nhu cac mién lién két protein (cac trinh tu diéu hoa) chiu
trach nhiém lién k&t ARN polymeraza.

Thuét ngit "cdu tric axit nucleic" hay "cdu trac ADN" d6i khi dugc st
dung dé dé cap dén mot hodc céac trinh ty ma hoéa duge lién két mét cach co
kidm soat v6i céc trinh tu diéu hoa thich hgp va duge chén vao mdt két chu bidu
hién dé bién nap mot té bao. Thuét ngit ndy co thé duogc st dung hoan ddi véi
thuét ngit "bién nap ADN" hay "chuyén gen". Mot két cu axit nucleic nhu vay
c6 thé chira mdt trinh ty ma héa cho mot san phém gen dugc quan tdm, cung véi
mot gen danh d4u c6 thé chon va/hodac mot gen chi thi. Thuét nglr "gen danh dAu
c6 thé chon" dé cap dén mot gen ma héa mot san phém ma, khi duogc biéu hién,
mang lai kiéu hinh c6 thé chon, ching han nhu kha ning dé khang khang sinh,
trén mot t& bao duoc bién nap. Thuét ngt "gen chi thi" dé cap dén mot gen ma
héa mot san phdm ma dé tim ra bang cac phuong phép tiéu chuén, truc tiép hodc
gian tiép.

Mot vung "khéc loai" ciia mot chu tric axit nucleic 1a mot doan (hodc cac
doan) c6 thé nhan dién clia phan tir axit nucleic trong mét phén tir 1én hon ma
khéng duoc tim thiy & phan tir 16n hon trong tu nhién. Khi ving khac loai ma
hoéa mot gen thuc vat, gen s& thuong bi 4p suon béi ADN ma khong nam ap
suon ADN hé gen thuc vat trong hé gen cia sinh vat ngu@)n. Trong mdt vi du
khac, mot ving khac loai 1a mot cAu trac ma & d6 ban than trinh tuy ma hoéa

khong dugc tim théy trong tu nhién (vi dy, mdt cADN ma & d6 trinh tu ma hoa
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hé gen chira cac doan intron, hodc céc trinh tu tdng hop cb cac thé chudng khac
védi gen nguyén thé). Cac bién thé alen hodc cac bién cd dot bién xay ra mot
cach tu nhién khong lam phéat sinh ving khac loai cia ADN nhu dugc xac dinh
trong tai liéu nay. Thuat ngir "cAu trac ADN" ciing duge st dung dé dé cép dén
mot vung khac loai, cu thé 1a vung khéc loai dugc tao ra dé su dung trong bién
nap _té bao.

Thut ngit "vecto” nhdm d& cip dén mdt phan tir axit nucleic c6 kha ning
van chuyén mét axit nucleic khac ma né duge lién két. Mot loai vecto 1a
"plasmit" ma dé cap dén mot thong long ADN s¢i kép hinh tron ma cac doan
ADN bd sung co thé duoc thit vao d6. Mot loai vecto 1a vecto virut, ma & d6
c4c doan ADN bd sung co thé dugc thit vao hé gen virut. Cac vecto nhét dinh
¢6 kha nang sao chép tu chu trong mot té bao chi ma ching dugc dua vao (vi
du, cac vecto vi khuén c6 ngu?)n géc sao Qhép vi khuén va c4c vecto déng vat c6
v(1 thé bd sung). Cac vecto khéc cé thé duoc tich hop vao hé gen ctia mot té bao
chu khi dua vao té bao chi, va nhd d6 duge sao chép cung véi hé gen vat chu.
Ngoai ra, cac vecto nhit dinh c6 kha ning diéu khién viéc biéu hién cac gen ma
chiang dugc lién két mot cach c6 kiém soat. Cac vecto nhu thé duoc dé cap o
day 13 "cac vecto biéu hién tai t6 hop" (hodc don gian 14 "cac vecto biéu hién").
No6i chung, cac vecto biéu hién hitu dung trong cac k§ thudt ADN téi td hop
thxong & dang céac plasmit. Trong ban md ta nay, "plasmit" va "vecto" co thé
duge st dung hoan dbi cho nhau béi vi plasmit 12 dang vecto thudng dugc sir
dung nhéat. Tuy nhién, sang ché nhim bao gdm cac dang vecto biéu hién khéac
nhu thé, chéng han nhu céac vecto virut (vi dy, cc retrovirut khiém khuyét sao
chép, virut adeno va céc virut lién quan dén adeno), 1a cac vecto cé cac chuc
nang tuong duong. |

"Phan trim muc do twong dong vé trinh tu" dugc xac dinh bang cach so
sanh hai trinh tu dugc sép xép mdt céch tdi vu trén mot cira sb so sanh, ma & d6
phan trinh tu polynucleotit trong cira sb so sanh c6 th8 bao gbm cac phan bb
sung hodc cac ph?m dat doan (tirc 13, cac khe hé) so véi trinh tu tham chiéu (1a

trinh tu khong bao gdém cac phan bd sung hodc cac phén dut doan) dé so sanh tbi
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uru hai trinh ty nay. Phén trim duoc tinh toan bang cach xac dinh sb vi tri ma tai
d6 gde axit nucleic trong déng hoic gbc axit amin tim thiy & ca hai trinh tu dé
tao ra sd vi tri tuong umg, chia s6 vi tri twong tmg cho téng sb cac vi tri trong
ctra sé so sanh, va nhan két qua véi 100 d cho ra phan tram tinh tuong ddng vé
trinh tu.

Thuat ngit "tinh gan nhu tuong ddng" cuia cac trinh tu polynucleotit nghia
la mot polynucleotit bao gdm mot trinh tu c6 mirc d6 tuong ddng vé trinh tu it
nhét 25% so v4i mot trinh tuy tham chiéu nhu dugc xac dinh béng cach stir dung
cac chuong trinh dugc mo ta theo sang ché; t6t hon 1a BLAST sir dung cac
théng s tiéu chuin, nhu dugc mé ta. Tuy chon, phan trim tinh tuong dong cé
thé 1a bat ky sb nguyén nao tir 25% dén 100%. Cac phuong 4n uu tién hon bao
gdm cac trinh tu polynucleotit ma c¢6 muc do tuong ddng v& trinh tu it nht:
25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc
99% so vGi mdt trinh ty tham chiéu. Cac gia tri nay c6 thé dugc diéu chinh mot
cach thich hop dé x4c dinh tinh tuong ddng tuong Umng clia cac protein dugc ma
hoéa bdi hai trinh tu nucleotit b@fmg cach xem xét sy suy bién cua thé chuong, tinh
tuong tu clia axit amin, viéc dinh vi khung doc, va cac khia canh tuong tu.

Thuét ngir "vé co ban tuong ddng" cia cac trinh tu axit amin (va cla cac
polypeptit cé cic trinh ty axit amin nay) thong thuong c6 nghia la tinh tuong
déng vé trinh tu cua it nhét 40% so véi mét trinh tu tham chiéu nhu dugc xac
dinh bang céch sir dung cac chuong trinh dugc mé ta trong tai liu nay; t6t hon
1a BLAST sir dung cac thong s6 tidu chuin, nhu da dugc md ta. Phan tram tinh
twong ddng uu tién clia cac axit amin c6 thé 1a bat ky sé nguyén nao tir 40% dén
100%. Cac phuong an uu ti€n hon bao gdm céc trinh tu axit amin ma muc do
tuong ddng v trinh tu it nhat 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%., 98%, hodc 99% so véi mdt trinh ty tham chiéu. Céc polypeptit ma "gin
nhu tvong dong" dung chung céc trinh ty axit amin nhu duoc luu y trén day

ngoai trir cac vi tri gbc ma khéng tuong ddng thi c6 thé khac nhau do nhitng
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thay ddi axit amin bao toan. Nhitng thay thé axit amin bao toan d& cdp dén kha
nang hoan ddi cac géc c6 cac mach bén tuong tu. Vi dy, mét nhém axit amin co
cac mach bén béo la glyxin, alanin, valin, leuxin, va isoleuxin; mdt nhom axit
amin c6 cac mach bén hydroxyl béo la serin va threonin; rﬁcf)t nhém axit amin co
cac mach bén chira amit 13 asparagin va glutamin; mot nhém axit amin c6 cac
mach bén thom 1a phenylalanin, tyrosin, va tryptophan; mot nhém axit amin cé
cac mach bén bazo 1a lysin, arginin, va histidin; va mdt nhém axit amin ¢6 cac
mach bén chra lvu huynh la cystein va methionin. Cac nhom thay thé axit amin
bao toan wu tién la: valin-leuxin-isoleuxin, phenylalanin-tyrosin, lysin-arginin,

alanin-valin, axit aspactic-axit glutamic, va asparagin-glutamin.

Noi dung dua vao dé tham chiéu

T4t ca cac patent Hoa Ky, cac don sing ché Hoa Ky di dugc cong bd, va
cac don PCT da duogc cong bd ¢6 chi dinh Hoa Ky ma duoc vién dan trong tai

1i¢"1 nay dugc dua vao day de tham chiéu.

Cac phuong an tuong duong

Mic du mdt s& phuong 4n theo sang ché dd dugc mé ta va minh hoa trong
tai ‘1iéu nay, nhitg ngudi ¢6 hidu biét trung binh trong linh vuc k§ thudt nay s&
d& dang dua ra nhiéu cach thirc va/hosic két ciu khac dé thuc hién cac chirc ning
va/hogc thu duoc cac két qua va/hodc mot hoac nhiéu vu diém dugc mé ta theo
sang ché, va céac bién thé va/hoidc cai bién nay dugc cho la thugc pham vi theo
sang ché. Nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& nhan
thdy, hodc c6 thé biét chéc 1a s& khong phai st dung thém thuc nghiém thong
thuong, d6i v6i nhidu phuong 4n tuong duong cho cac phuong an cu thé cia
sang ché d3 dugc mo ta trong tai liéu nay. Do do, can hiéu rang cc phuong an
trén diy dugc trinh bay chi nhim dé minh hoa va trong pham vi yéu cu bao hd
kém theo va cdc phuong an tuong duong cia ching; nhung sang ché c6 thé

duoc thuc hién khac véi nhitng gi d& dugc mo ta cu the va yéu cau bao ho.
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YEU CAU BAO HQ
1. Phan tir axit nucleic bao gdm trinh tw cADN c6 d6 tuong dong trinh tu it nhét
95% so voi trinh tu axit nucleic dugce chon tir nhém bao gém cac trinh tu néu
trong: SEQ ID NO: 1, 3 va 5, trong d6 phan tlr axit nucleic ndy ma hoéa protein
khang Corchorus olitorius Toll va ving thy thé interleukin-1 tai vi tri gin két

nucleotit dau N - viing 13p giau leuxin (TolTIR-NBS-LRR).
2. Vecto biéu hién, trong dé vecto nay chira phén tir axit nucleic theo diém 1.
3. Thuc vat chuyén gen, trong do thuc vat nay chira vecto biéu hién theo diém 2.

4. Vit lidu thu duogc tir thuc vat chuyén gen theo diém 3, trong dé vat liéu nay

chra vecto bi€éu hién.

5. Hat tir thuc vat chuyén gen theo diém 3, trong d6 hat nay chira vecto biéu
hién. |

6. Phuong phép tao ra thuc vét chuyén gen, trong d6 phuong phép niy bao gdm
céc budce: chuyén nhidm it nhit mot t& bao thuc vat véi vecto biéu hién theo
diém 2; va phat trién it nhat mot té bao thuc vat néu trén thanh thuc vat chuyén

gen.

7. Phuong phap cai thién kha ning khang bénh trong cdy day, trong dé6 phuong

phép nay bao gdm budc dua vao cay day phan tir axit nucleic theo diém 1.

8. Phan tir axit nucleic theo diém 1, trong d6 cADN nay c6 d6 tuong ddng trinh
tu it nhat 98% so v&i trinh tu nucleotit dugce chon tir nhém bao gém cac trinh tu

néu trong SEQ ID NO: 1,3 va 5.

9. Phén tr axit nucleic theo diém 1, trong d6 cADN nady c6 d6 twong ddng trinh
tw it nhat 99% so v&i trinh tu nucleotit dugc chon tir nhém bao gém cac trinh tu
néu trong SEQ ID NO: 1,3 va 5.

10. Phan tir axit nucleic theo diém 1, trong dé6 cADN nay cé d6 tuong ddng trinh
tu 14 100% so véi trinh tu nucleotit dugc chon tir nhdm bao gém cac trinh tu néu

trong SEQ ID NO: 1,3 vas.
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11. Phan tir axit nucleic theo diém 10, trong d6 cADN nay c¢6 trinh ty néu trong

SEQ ID NO: 1.

12. Phan tir axit nucleic theo diém 10, trong d6 cADN nay c6 trinh ty néu trong

SEQ ID NO: 3.

13. Phan tir axit nucleic theo diém 10, trong d6 cADN nay c6 trinh ty néu trong

SEQ ID NO: 5.
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atcgcaccgg aactctttaa agcaattcag gaatcatggg gttcagtaat tgtattctcg 240
gaaacttatg ccttttcagg ttggtgcttg gacgagctaa cccagattgt caaacagaaa 300
aatgaagaag ggcataaagt tttccccatt ttctatgatg ttgatccatc tgatttaaga 360
aaacagacag ggaaagttgc agaagccttt gtcaaacatg aagaaagata taaggagaat 420
aaaaacaaga cacaaacttg gcgatctgct ttgactgaag tggctaattt aaagggatgg 480
catctaaata atagacccga agcagaattc attgcagaca tcgttaaaag ggtgtcagca 540
aagttatacc aagcctgttc tagcattcct gatgacttaa ttggaattca ttcacgcttg 600
gaagagttgc attccaaact agaaattggg gaagatgata tccgcattat aggaatttgt 660
ggtatgggtg gcattggcaa aacaactctc gcaagagttg tttacactca aatgtcacct 720
cattttgaag ccaaaagttt tctttctgat gtccgagaag tttcagataa atttggactt 780
gtagctatac agaaacagct tctttctcaa atcttcccag aggaacacct caattttttt 840
gatgtccaag aaggaagttt catgataagt cgtagcctat ctcacaaaaa agttcttata 900
gttcttgatg atgttgataa catacaacac ttgaaaatgg ttgggagcag gatcatcgta 960
actacaagag atgaacatgt gctacaatct tttcaagtgg atgatgtgtt aaagcctaca 1020
atattagatg ccaatgaagc acttcgtctt tttagcttaa aagctttcaa tagtgataca 1080
ccagaagatg atttcattga gctttctaaa tgtgttgtag aatatgctga tggccttccc 1140
ttagctcttg aagtattggg ttcattttta tgtggtaggg atgaagatca atggacaagt 1200
gccattgaaa ggtttaaaag agactctaac aaagaaattc acaaccggct tcgaataagc 1260
tttgatggat tagaagaaac tgagaaaaat atttttttgg atattgcatg tttctttaaa 1320
ggggaggaga aagattttgt actgagagta ctggatggtt gtgggttttt cccaggtatt 1380
ggaatagatg ctctcattaa gaaatctctc ataaaagttt atggggacaa ggacaaatat 1440
ttgtggatgc atgacttgct acaagagatg ggaaggaaaa ttgtgaagca aaaatcgcta 1500
gaagaacctg gaaaacgttg tagattgtgg gagggaaggg atgtctatga cgtgctaaca 1560
aagaacactg ctacagaaga aattgagggc atggacatcg acatcaagtg ttgggatcag 1620

-30-



agaaagacaa
agagtctctt
ttagattgga
gttgcacttc
gaaaagttga
acaatggctc
catccctcca
cttaggagac
tgctcaaatc
ctttatttag
cttgttttat
gggttgaaac
gaaagtttgc
caaccgccat
aaggggccac
agaagtttga
aatctggata
ttatcctctt
cttgaacgac
ttgcctgagt
gacctatctg
aattgcttca
gcatctgcaa
ttcagcaatc
gatagtcagt
cgcaaagctt
acaaatggct
tacttttatt
ctagaatccg
aagccgacca
gaacaaataa
cagcctcaga
aacttctatg

caacaatttc

<210> 2
<211> 1212
<212> PRT

<213> Corchorus

<400> 2

Met Leu Ser Ile

1

Lys Tyr Asp Val

Phe Thr Asp His

35

tcacttggaa
atctcccaaa
gtggatatcc
tcctacctta
aatgggttaa
caaatctcga
ttggacttct
ttccaaccaa
ttgaaaggtt
atgggacggg
taaatctgaa
gcttaaaaat
agcaagtaga
ccttcatatt
tgtctaaatt
attccatggc
taagttactg
tgaaaaaatt
tttccaatct
ttctaacaag
caaatgcaac
gattgagtga
attcaagaca
agagggatgg
gtattggagt
ttatccatgg
gctccteggt
caatttattc
atgaacttga
tcaagaagtg
aagaacacca
acggtgatga
agaaaagtga

taaaatgtat

5

20

26664

tgttgaagcc
tcecctgtgat
ttttagatcc
tagccgegtt
cctcgaaggc
aactttgatt
gaggagactc
aattggcatg
accagatcag
cattcgacat
aggttgcagg
ttttgatctc
atctttggag
tcaatttaaa
aagaccaaat
tctaatgtta
caatcttggt
aaatctttgt
taagtgtctc
cacggccagt
agtacgcaac
gaatacagac
attgaacatt
atgttcgata
tgctttctgce
tagaaagtct
cactaaagac
cttggaggag
ggttgtggtt
tggaattcat
cattctgcaa
atcggagata
gagtgacaaa

aatgcggaag

olitorius

ttcttgaaga
ctcaattatc
ttaccttcaa
caacagctat
tctggaaacc
ttggaagctt
agatttctga
aaatctcttg
attgatgggg
cttccctctce
aacttggcga
tctggctgcet
gagcttgatt
aatcttaaac
ctgccttctce
cctcctttgt
gaagaggcta
ggtaacaatt
gtattgacac
tcatgcaata
tcagtaagct
atagtaacat
gttctacccg
aagatacctc
tgtgtctttg
caaaatgtgg
cacctcttgc
aaatgtggtg
gaggttgatg
atagtttata
attggcaata
gggaagggag
attgaagaga
gagctttaa

tgaaaaaatt
tttctgataa
acttccaacc
ggaatggaaa
tgaccaagac
gtatcaagat
atttaagaaa
aaacatggat
aaatggaatg
taattggaca
gcctcccaag
ctaaacttga
taagtgaaac
atctgtcttt
ttttcaaggt
caggtttgag
ttcctagega
tcatcagcct
attgtatgga
ttataggtcg
gtgcttctat
tgctgaaaaa
gaagtgaaat
tgccttacca
tcaatgctat
ataatcatgt
taggttattg
aaactgagca
aggatgagat
agaaagatgt
caactattga
ctcttgtaaa

gaccacaacc

aagattgctc
gctacgactt
agacaacctt
catatgttta
cccagacttt
agtagatgtt
ctgcaaaagt
tctttcaggt
tttagttgag
tctgagtggt
caacattaat
aattttgcca
tgccataaga
ccgtggatgce
tatgcaaagc
ttctttaaca
tgtttaccgg
gcctgcaaat
gcttaaatca
tcatagtgta
ttggttaact
acatcttaag
cccagagtgg
gattttgaat
agaaatgcgc
gttgtgcatt
gtctcgtgac
attatcaagc
gttgtcatct
ggaagagatg
ggatatccct
gcgaaaacgce

taaacggctt

Gln Ser Ser Ser

Phe Leu Ser Phe

Leu Tyr Ala Ala

Ser Cys Ser Tyr Val Ser Arg Lys
10 15

Arg Gly Glu Asp Thr Arg Asn Asn

25 30

Leu Val Arg Arg Gly Ile Val Thr

40 45

-40-

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3639



Phe

Leu

65

Glu

Val

Asp

Ala

Gln

145

His

Arg

Leu

Ile

Ile

225

His

Lys

Pro

Ile

Val

305

Thr

Leu

Leu

Ser

Val

385

Ala

Leu

Arg
50

Phe
Thr
Lys
Val
Phe
130
Thr
Leu
Val
Ile
Gly
210
Gly
Phe
Phe
Glu
Ser
290
Asp
Thr
Lys
Lys
Lys
370
Leu

I:le

Arg

Asp

Lys

Tyr

Gln

Asp

115

Val

Trp

Asn

Ser

Gly

195

Glu

Lys

Glu

Gly

Glu

275

Arg

Asn

Arg

Pro

Ala

355

Cys

Gly

Glu

Ile

Asn

Ala

Ala

Lys

100

Pro

Lys

Arg

Asn

Ala

180

Ile

Asp

Thr

Ala

Leu

260

His

Ser

Ile

Asp

Thr

340

Phe

Val

Ser

Arg

Ser

Glu

Ile

Phe

85

Asn

Ser

His

Ser

Arg

165

Lys

His

Asp

Thr

Lys

245
Val

-Leu

Leu

Gln

Glu

325

Ile

Asn

Val

Phe

Phe

405
Phe

Arg

Gln

70

Ser

Glu

Asp

Glu

Ala

150

Pro

Leu

Ser

Ile

Leu

230

Ser

Ala

Asn

Ser

His

310

His

Leu

Ser

Glu

Leu

390

Lys

Asp

Leu

55

Glu

Gly

Glu

Leu

Glu

135

Leu

Glu

Tyr

Arg

Arg

215

Ala

Phe

Ile

Phe

His

295

Leu

Val

Asp

Asp

Tyr

375

Cys

Arg

Gly

Glu

Ser

Trp

Gly

Arg

120

Arg

Thr

Ala

Gln

Leu

200

Ile

Arg

Leu

Gln

Phe

280

Lys

Lys

Leu

Ala

Thr

360
Ala

Asp

Leu

26664

Ala
Trp
Cys
His
105
Lys
Tyr
Glu
Glu
Ala
185
Glu
Ile
Val
Ser
Lys
265
Asp
Lys
Met
Gln
Asn
345
Pro
Asp
Arg

Ser

Glu

-41-

Gly

Leu

90

Lys

Gln

Lys

Val

Phe

170

Cys

Glu

Gly

Val

Asp

250

Gln

Val

Val

Val

Ser

330

Glu

Glu

Gly

Asp

Asn

410
Glu

Glu

Ser

75

Asp

Val

Thr

Glu

Ala

155

Ile

Ser

Leu

Ile

Tyr

235

Val

Leu

Gln

Leu

Gly

315

Phe

Ala

Asp

Leu

Glu

395

Lys

Thr

Ser
60

Val
Glu
Phe
Gly
Asn
140
Asn
Ala
Ser
His
Cys
220
Thr
Arg
Leu
Glu
Ile
300
Ser
Gln
Leu
Asp
Pro
380
Asp

Glu

Glu

Ile

Ile

Leu

Pro

Lys

125

Lys

Leu

Asp

Ile

Ser

205

Gly

Gln

Glu

Ser

Gly

285

Val

Arg

Val

Arg

Phe

365

Leu

Gln

Ile

Lys

Ala

Val

Thr

Ile

110

Val

Asn

Lys

Ile

Pro

190

Lys

Met

Met

Val

Gln

270

Ser

Leu

Ile

Asp

Leu

350

Ile

Ala

Trp

His

Asn

Pro
Phe
Gln
95

Phe
Ala
Lys
Gly
Val
175
Asp
Leu
Gly
Ser
Ser
255
Ile
Phe
Asp
Ile
Asp
335
Phe
Glu
Leu
Thr
Asn

415
Ile

Glu

Ser

80

Ile

Tyr

Glu

Thr

Trp

160

Lys

Asp

Glu

Gly

Pro

240

Asp

Phe

Met

Asp

Val

320

Val

Ser

Leu

Glu

Ser

400

Arg

Phe



Leu

Arg

Leu

465

Leu

Gln

Arg

Glu

Thr

545

Arg

Lys

Ser

Arg

Trp

625

Thr

Ile

Len

Gly

Glu

705

Leu

His

Ala

Asp

Gln
785

Asp
Val
450
Ile
Trp
Lys
Asp
Gly
530
Trp
Val
Leu
Asn
Val
610
Val
Met
Val
Asn
Met
690
Arg
bTyr
Leu
Ser
Lieu

770
Val

Ile

435

Leu

Lys

Met

Ser

Val

515

Met

Asn

Ser

Arg

Phe

595

Gln

Asn

Ala

Asp

Leu

675

Lys

Leu

Leu

Ser

Leu

755

Ser

Glu

420
Ala

Asp

Lys

His

Leu

500

Tyr

Asp

Val

Tyr

Leu

580

Gln

Gln

Leu

Pro

Val

660

Arg

Ser

Pro

Asp

Gly

740

Pro

Gly

Ser

Cys

Gly

Ser

Asp

485

Glu

Asp

Ile

Glu

Leu

565

Leu

Pro

Leu

Glu

Asn

645

His

Asn

Leu

Asp

Gly

725

Leu

Ser

Cys

Leu

Phe

Cys

Leu

470

Leu

Glu

Val

Asp

Ala

550

Pro

Asp

Asp

Trp

Gly

630

Leu

Pro

Cys

Glu

Gln

710

Thr

Val

Asn

Ser

Glu
790

Phe

Gly

455

Ile

Leu

Pro

Leu

Ile

535

Phe

Asn

Trp

Asn

Asn

615

Ser

Glu

Ser

Lys

Thr

695

Ile

Gly

Leu

Ile

Lys

775
Glu

Lys
440
Phe
Lys
Gln
Gly
Thr
520
Lys
Leu
Pro
Ser
Leu
600
Gly
Gly
Thr
Ile
Ser
680
Trp
Asp
Ile
Leu
Asn
760

Leu

Leu

266

425
Gly

Phe
Val
Glu
Lys
505
Lys
Cys
Lys
Cys
Gly
585
Val
Asn
Asn
Leu
Gly
665
Leu
Ile
Gly
Arg
Asn
745
Gly

Glu

Asp

-42-

64

Glu
Pro
Tyr
Met
490
Arg
Asn
Trp
Met
Asp
570
Tyr
Ala
Ile
Leu
Ile
650
Leu
Arg
Leu
Glu
His
730
Leu
Leu

Ile

Leu

Glu

Gly

Gly

475

Gly

Cys

Thr

Asp

Lys

555

Leu

Pro

Leu

Cys

Thr

635

Leu

Leu

Arg

Ser

Met

715

Leu

Lys

Lys

Leu

Ser
795

Lys

Ile

460

Asp

Arg

Arg

Ala

Gln

540

Lys

Asn

Phe

Leu

Leu

620

Lys

Glu

Arg

Leu

Gly

700

Glu

Pro

Gly

Arg

Pro

780
Glu

Asp
445
Gly
Lys
Lys
Leu
Thr
525
Arg
Leu
Tyr
Arg
Leu
605
Glu
Thr
Ala
Arg
Pro
685
Cys
Cys
Ser
Cys
Leu
765

Glu

Thr

430
Phe

Ile
Asp
Ile
Trp
510
Glu
Lys
Arg
Leu
Ser
590
Pro
Lys
Pro
Cys
Leu
670
Thr
Ser
Leu
Leu
Arg
750
Lys

Ser

Ala

Val

Asp

Lys

Val

495

Glu

Glu

Thr

Leu

Ser

575

Leu

Tyr

Leu

Asp

Ile

655

Arg

Lys

Asn

Val

Ile

735

Asn

Ile

Leu

Ile

Leu

Ala

Tyr

480

Lys

Gly

Ile

Ile

Leu

560

Asp

Pro

Ser

Lys

Phe

640

Lys

Phe

Ile

Leu

Glu

720

Gly

Leu

Phe

Gln

Arg
800



26664

Gln Pro Pro Ser Phe Ile Phe Gln Phe Lys Asn Leu Lys His Leu Ser

805 810 815
Phe Arg Gly Cys Lys Gly Pro Leu Ser Lys Leu Arg Pro Asn Leu Pro
820 825 830
Sc - Leu Phe Lys Val Met Gln Ser Arg Ser Leu Asn Ser Met Ala Leu
835 840 845
Met Leu Pro Pro Leu Ser Gly Leu Ser Ser Leu Thr Asn Leu Asp Ile
850 855 860
Ser Tyr Cys Asn Leu Gly Glu Glu Ala Ile Pro Ser Asp Val Tyr Arg
865 870 875 880
Leu Ser Ser Leu Lys Lys Leu Asn Leu Cys Gly Asn Asn Phe Ile Ser
885 890 895
Leu Pro Ala Asn Leu Glu Arg Leu Ser Asn Leu Lys Cys Leu Val Leu
900 905 910
Thr His Cys Met Glu Leu Lys Ser Leu Pro Glu Phe Leu Thr Ser Thr
915 920 925
Ala Ser Ser Cys Asn Ile Ile Gly Arg His Ser Val Asp Leu Ser Ala
930 . 935 940
Asn Ala Thr Val Arg Asn Ser Val Ser Cys Ala Ser Ile Trp Leu Thr
945 950 955 960
Asn Cys Phe Arg Leu Ser Glu Asn Thr Asp Ile Val Thr Leu Leu Lys
965 970 975
Lyé His Leu Lys Ala Ser Ala Asn Ser Arg Gln Leu Asn Ile Val Leu
980 985 990
Pro Gly Ser Glu Ile Pro Glu Trp Phe Ser Asn Gln Arg Asp Gly Cys
995 1000 1005
Ser Ile Lys Ile Pro Leu Pro Tyr Gln Ile Leu Asn Asp Ser Gln
1010 1015 1020
Cys Ile Gly Val Ala Phe Cys Cys Val Phe Val Asn Ala Ile Glu
1025 1030 1035
Met Arg Arg Lys Ala Phe Ile His Gly Arg Lys Ser Gln Asn Val
1040 1045 1050
Asp Asn His Val Leu Cys Ile Thr Asn Gly Cys Ser Ser Val Thr
1055 1060 1065
Lys Asp His Leu Leu Leu Gly Tyr Trp Ser Arg Asp Tyr Phe Tyr
1070 1075 1080
Ser Ile Tyr Ser Leu Glu Glu Lys Cys Gly Glu Thr Glu Gln Leu
1085 1090 1095
Ser Ser Leu Glu Ser Asp Glu Leu Glu Val Val Val Glu Val Asp
1100 1105 1110
Glu Asp Glu Met Leu Ser Ser Lys Pro Thr Ile Lys Lys Cys Gly
1115 1120 1125
Ile His Ile Val Tyr Lys Lys Asp Val Glu Glu Met Glu Gln Ile
1130 1135 1140
Lys Glu His His Ile Leu Gln Ile Gly Asn Thr Thr Ile Glu Asp
1145 1150 1155

Tle Pro Gln Pro Gln Asn Gly Asp Glu Ser Glu Ile Gly Lys Gly

-43-



- 1160
Ala Leu
1175
Lys
1190
Lys
1205

Asp

Leu

<210> 3

<211> 3621
<212> ADN

Ile Glu Glu Arg Pro

Cys Ile Met Arg Lys

26664

1165

1180

1195

1210

<213> Corchorus olitorius

<400> 3

atgttgtcct
ttgagtttca
aaaagaaatg
aggatggaac
acttattcct
gaatgcaggc
cagacgggaa
aacaggacac
ctaaataata
ac ~ttatgcc
gaagagttgc
ggtatgggtg
cattttgaag
gtatttttac
gatgttcatg
gttatcgatg
cttggttcag
agagtggatc
agtttgaaag
gttgtacaat
ggaagagatg
gaaattcatg
tttttggatg
gatggttgcg
aaattttatg
attgtcaagc
gatgtctatc
aacgttaaat
atgaaaaaat
ctttctaatg
cgcttccaac
tggaacggaa

ctratcagga

taccaccatc
gaggagcaga
gaatcatcac
tctttaaagc
tttcaggttg
atacaatttt
gagttgcaga
aaagctggcg
caagacatga
aaacctattc
attctaaaat
gcattggcaa
gtaaaagctt
agaagcagtt
aaggaagtta
atgtcgataa
gtagcagagc
atgtttgtaa
ctttcaataa
attgtgatgg
cagctcaatg
accggcttca
ttgcttgttt
agttttaccc
gtgacaagta
aaaaatctgt
atgtgctaac
gctgggagca
taagattgct
cgctacggcet
cagacaacct
acatactttt

caccagactt

atcctcttcc
tactcgccaa
tttcagggac
aattcaggaa
gtgcttggac
ccccattttce
agcctttgcecc
atctgcttta
atcagaattc
ctctgttcca
agacattggg
aacaactctt
tcttcececgat
tctttctcac
catgattaat
catacaacag
cattttaact
gccaacaaca
tgatacacca
ccttccctta
gagaagtgca
aataagcttt
ctttaaaggg
agatattgga
tttggggatg
tgatgaacct
aaagaacacg
cagaaagatg
caaagtctgt
tttagattgg
tgttgcactt
agaaaaactg

tacaatggcc

Val Lys Arg Lys Arg Asn Phe Tyr Glu

Gln Pro Lys Arg

Glu Leu

catgtttctc
aagttcaccg
aatgaaaggc
tcatggtgtt
gagcttgctg
tatgatatcg
aaacatgaag
actgaagtgg
attggagaca
gatgacttga
gaagatgaca
gcaagagttg
gttcgagaag
attttcccag
cgtaggctat
ttgaaatggt
actagagatg
ttagattcca
gaaaatgatt
gctcttgaag
attgaaaggc
gatggattag
gaggagaaag
atagatgttc
catgatttgc
ggacgacgtt
gctacgaaag
ttcactagga
aatctcccaa
actggatatc
ctcctacctt
aaattcgtca

ccaaatctgg

1170
Lys Ser
1185
Leu

1200

Gln

gaaaaaagta
atcatctcta
ttgaggctgg
ctatagttgt
agattgtcaa
atccatctga
agagatacaa
ctaatttaaa
ttgttagaag
ttggaattaa
ttcgtattat
tttacactca
tttcaaataa
aagaatgctt
ctcacaaaaa
tgattggaag
aacatgttct
atgatgcact
tcattgagct
ttttgggttc
ttaaaagaga

aagaaacaga

atttagtaat

tcatcaagaa
tgcaagagat
gtagattgtg
cagttgaagg
atgctgatgce
attctcatga
ctttcagatc
gtagccgcat
acctcgaagg

aaagtttgat

Glu Ser

Gln Phe

tgatgttttc
tgctgccttg
tgaatcgatc
attctcaaaa
acagaaaaat
tctaagaaag
ggagaataga
gggatggcat
gatatcagca
ttcaagtttg
aggaatttgt
aatgtcacct
acttggactt
caatttttct
ggttcttgta
gcgtgattgg
gctatcatac
ttgccttttt
ttctaaacgt
atttttttgt
gtctaacaag
gaaaaacata
caaagttcta
atctctcatc
gggtagaaaa
ggaggaaagg
cttggacatc
cttcatgaag
tctcaaatat
cttgccttca
tgaacaacta
atccatgaac

tttggaaagt

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

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



- tgtgtcaact
aattttagag
gaaacattga
aagatggaat
gcaattggac
agtctcccaa
tctaatcttg
ttaagtggaa
catctgtctt
ctaggatgta
acacagctga
tccttatcct
aatcttgata
tcattgcctg
gtgggactat
tggttaacta
catcttaagg
atcccagatt
catcttcaga
gt.ggtatcg
gggttgtatt
tctcgtaaca
cagagcctaa
gaggttgagt
tatgagaaag
gatgaatcaa
gcagaactaa

cagaagaagg

<210> 4
<211> 1206
<212> PRT

<213> Corch

<400> 4
Met!Leu
1

Tyr

Ser

Asp Val

Thr Asp
35

Arg Asp Asn
50

Phe Lys

65

Ala

tagtagatgt
gctgcaaaag
ttctttcagg
gtttggtcga
atctgagtgg
gcagcattaa
aacattttcc
ctgctataac
tccatggatg
tgaactgcat
atataagtta
ctttgaaaag
gactttccaa
agcttctaac
ttgcaaatgc
attgctacag
tgtttgcaaa
ggttcagcca
gtaatagtaa
actgcaaagc
ttggacatgg
agttatattc
aatgtccggt
tgtcacggtc
atttgcaaga
aaacagggga
gtgagagtga
aacataattg

orus

Pro

Leu

Phe
20

Leu
Leu Tyr
Glu Arg

Ile Gln

Pro

Ser

Ala

Leu

Glu
70

tcatccatcc
tcttagcagt
ttgctcaaat
gcttcattta
tcttgtttta
tgggctgaaa
agagaatttg
aaagccacca
caaggcacca
ggcgctaacc
ctgcaatctt
actagatctt
tctcgactat
aagcacacta
aagagcatgc
actggctgag
ggcaagagaa
tcagagcaat
gtggattgga
ttttgtccat
ctcctcggte
gtttgccttg
agatcaagaa
acgttttaag
gttggagcaa
ggttccggta
cagcttccga

a

olitorius

Ser Ser

Phe Arg

Ala Leu
40
Glu Ala
55

Ser Trp

26664

atcggcecctte
cttccaacca
cttgaaaggt
gatgggaccg
ttgaatctga
tgtctgaaaa
cagcaattag
tccttecattt
ccaactaaat
ttaccgceccett
tatgaaggag
cgcggtaaca
ctcggattga
gttcctattt
aattcaatgg
aacacaaatg
actttggaca
gaatcgtcaa
gttgctttct
ggtagaatgt
acaaaggatc
gatgacaaat
tccgatgaat
aaagtgaaga
cttctgcaaa
aagcgaaaac

gggccggaac

Ser His
10

Ala

Ser

Gly
25

Asp

Lys Arg Asn

Gly Glu Ser
Ile

75

Cys Ser

-45-

taaggagact
aaattggaat
taccagatca
gtgtgggaca
aagattgcag
ctcttaatct
aatctttaga
tccaattcaa
tacaaccaaa
tgtcaggtct
ctattccgag
atttcttcag
cagattgtat
caaatgattg
attgggcacc
tattaacatt
ttattttacc
tcaagatacc
gctgtgtctt
cccacgacat
atctttggcet
gtggtgaaac
tcgaggttge
agtgtggggt
tctgcaattc
gcaacatcta

gatttctaag

Val Ser Arg

Thr Gln
30
Ile

Arg

Ile
45
Arg

Gly

Ile
60
Val

Met

Val Phe

aaaacttctg
gaaatctctt
gattgatggg
tctttectcet
aaatttagca
ctcaggctgc
ggagcttgat
gaatcttaaa
tcagccttct
gagttcttta
tgatatttgc
cctacctgcg
ggagcttaaa
cagttttcca
tgcttctatt
gctgaaaaaa
cggaagtcaa
tctgcctcac
cgtcgatgtt
taatggttac
acgttattgg
agggcatcca

tgttgaggtt,

tagactagtt
aacttgtgca
tgaagaggag
atatataatg

Lys
15

Lys

Lys Phe

Thr Phe

Glu Leu

Ser Lys

80

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3621
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Thr Tyr Ser Phe Ser Gly Trp Cys Leu Asp Glu Leu Ala Glu Ile Val
85 90 95
Lys Gln Lys Asn Glu Cys Arg His Thr Ile Phe Pro Ile Phe Tyr Asp
100 105 110
Ile Asp Pro Ser Asp Leu Arg Lys Gln Thr Gly Arg Val Ala Glu Ala
115 120 125
Phe Ala Lys His Glu Glu Arg Tyr Lys Glu Asn Arg Asn Arg Thr Gln
130 135 140
Ser Trp Arg Ser Ala Leu Thr Glu Val Ala Asn Leu Lys Gly Trp His
145 150 155 160
Leu Asn Asn Thr Arg His Glu Ser Glu Phe Ile Gly Asp Ile Val Arg
165 170 175
Arg Ile Ser Ala Lys Leu Cys Gln Thr Tyr Ser Ser Val Pro Asp Asp
180 185 190
Leu Ile Giy Ile Asn Ser Ser Leu Glu Glu Leu His Ser Lys Ile Asp
195 200 205
Ile Gly Glu Asp Asp Ile Arg Ile Ile Gly Ile Cys Gly Met Gly Gly
210 215 220
Ile Gly Lys Thr Thr Leu Ala Arg Val Val Tyr Thr Gln Met Ser Pro
225 230 235 240
His Phe Glu Gly Lys Ser Phe Leu Pro Asp Val Arg Glu Val Ser Asn
245 250 255
Lys Leu Gly Leu Val Phe Leu Gln Lys Gln Phe Leu Ser His Ile Phe
260 265 270
Pro Glu Glu Cys Phe Asn Phe Ser Asp Val His Glu Gly Ser Tyr Met
275 280 285
Ile Asn Arg Arg Leu Ser His Lys Lys Val Leu Val Val Ile Asp Asp
290 295 300
Val Asp Asn Ile Gln Gln Leu Lys Trp Leu Ile Gly Arg Arg Asp Trp
305 310 315 320
Leu Gly Ser Gly Ser Arg Ala Ile Leu Thr Thr Arg Asp Glu His Val
325 330 335
Leu Leu Ser Tyr Arg Val Asp His Val Cys Lys Pro Thr Thr Leu Asp
340 345 350
Ser Asn Asp Ala Leu Cys Leu Phe Ser Leu Lys Ala Phe Asn Asn Asp
355 360 365
Thr Pro Glu Asn Asp Phe Ile Glu Leu Ser Lys Arg Val Val Gln Tyr
370 375 380
Cy. Asp Gly Leu Pro Leu Ala Leu Glu Val Leu Gly Ser Phe Phe Cys
385 390 395 400
Gly Arg Asp Ala Ala Gln Trp Arg Ser Ala Ile Glu Arg Leu Lys Arg
405 410 415
Glu Ser Asn Lys Glu Ile His Asp Arg Leu Gln Ile Ser Phe Asp Gly
420 425 430
L,eu Glu Glu Thr Glu Lys Asn Ile Phe Leu Asp Val Ala Cys Phe Phe
435 440 445
Lys Gly Glu Glu Lys Asp Leu Val Ile Lys Val Leu Asp Gly Cys Glu

-46-
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450 455 460
Phe Tyr Pro Asp Ile Gly Ile Asp Val Leu Ile Lys Lys Ser Leu Ile
465 470 475 480
Lys Phe TyrrGly Asp Lys Tyr Leu Gly Met His Asp Leu Leu Gln Glu
485 490 495
Met Gly Arg Lys Ile Val Lys Gln Lys Ser Val Asp Glu Pro Gly Arg
500 505 510
Arg Cys Arg Leu Trp Glu Glu Arg Asp Val Tyr His Val Leu Thr Lys
515 520 525
Asn Thr Ala Thr Lys Ala Val Glu Gly Leu Asp Ile Asn Val Lys Cys
530 535 540
Trp Glu His Arg Lys Met Phe Thr Arg Asn Ala Asp Ala Phe Met Lys
545 550 555 560
Met Lys Lys Leu Arg Leu Leu Lys Val Cys Asn Leu Pro Asn Ser His
565 570 575
Asp Leu Lys Tyr Leu Ser Asn Ala Leu Arg Leu Leu Asp Trp Thr Gly
580 585 590
Tyr Pro Phe Arg Ser Leu Pro Ser Arg Phe Gln Pro Asp Asn Leu Val
595 600 605
Ala Leu Leu Leu Pro Cys Ser Arg Ile Glu Gln Leu Trp Asn Gly Asn
610 615 620
Ile Leu Leu Glu Lys Leu Lys Phe Val Asn Leu Glu Gly Ser Met Asn
625 630 635 640
Leu Ile Arg Thr Pro Asp Phe Thr Met Ala Pro Asn Leu Glu Ser Leu
645 650 655
Tle Leu Glu Ser Cys Val Asn Leu Val Asp Val His Pro Ser Ile Gly
660 665 670
Leu Leu Arg Arg Leu Lys Leu Leu Asn Phe Arg Gly Cys Lys Ser Leu
675 680 685
Ser Ser Leu Pro Thr Lys Ile Gly Met Lys Ser Leu Glu Thr Leu Ile
690 695 700
Leu Ser Gly Cys Ser Asn Leu Glu Arg Leu Pro Asp Gln Ile Asp Gly
795 710 715 720
Lys Met Glu Cys Leu Val Glu Leu His Leu Asp Gly Thr Gly Val Gly
725 730 735
His Leu Ser Ser Ala Ile Gly His Leu Ser Gly Leu Val Leu Leu Asn
740 745 750
Leu Lys Asp Cys Arg Asn Leu Ala Ser Leu Pro Ser Ser Ile Asn Gly
755 760 765
Leu Lys Cys Leu Lys Thr Leu Asn Leu Ser Gly Cys Ser Asn Leu Glu
770 775 780
His Phe Pro Glu Asn Leu Gln Gln Leu Glu Ser Leu Glu Glu Leu Asp
785 790 795 800
Leu Ser Gly Thr Ala Ile Thr Lys Pro Pro Ser Phe Ile Phe Gln Phe
805 810 815
Lys Asn Leu Lys His Leu Ser Phe His Gly Cys Lys Ala Pro Pro Thr
820 825 830
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Lys Leu Gln Pro Asn Gln Pro Ser Leu Gly Cys Met Asn Cys Met Ala

835 840 845
Leu Thr Leu Pro Pro Leu Ser Gly Leu Ser Ser Leu Thr Gln Leu Asn
850 855 860
Ile Ser Tyr Cys Asn Leu Tyr Glu Gly Ala Ile Pro Ser Asp Ile Cys
865 870 : 875 880
Ser Leu Ser Ser Leu Lys Arg Leu Asp Leu Arg Gly Asn Asn Phe Phe
885 890 895
Ser Leu Pro Ala Asn Leu Asp Arg Leu Ser Asn Leu Asp Tyr Leu Gly
900 905 910
Leu Thr Asp Cys Met Glu Leu Lys Ser Leu Pro Glu Leu Leu Thr Ser
915 920 925
Thr Leu Val Pro Ile Ser Asn Asp Cys Ser Phe Pro Val Gly Leu Phe
930 935 940
Ala Asn Ala Arg Ala Cys Asn Ser Met Asp Trp Ala Pro Ala Ser Tle
945 950 955 960
Trp Leu Thr Asn Cys Tyr Arg Leu Ala Glu Asn Thr Asn Val Leu Thr
965 970 975
Leu Leu Lys Lys His Leu Lys Val Phe Ala Lys Ala Arg Glu Thr Leu
980 985 990
Asp Ile Ile Leu Pro Gly Ser Gln Ile Pro Asp Trp Phe Ser His Gln
995 1000 1005
Ser Asn Glu Ser Ser Ile Lys Ile Pro Leu Pro His His Leu Gln
1010 1015 1020
Ser Asn Ser Lys Trp Ile Gly Val Ala Phe Cys Cys Val Phe Val
1025 1030 1035
Asp Val Val Gly Ile Asp Cys Lys Ala Phe Val His Gly Arg Met
1040 1045 1050
Ser His Asp Ile Asn Gly Tyr Gly Leu Tyr Phe Gly His Gly Ser
1055 1060 1065
Ser Val Thr Lys Asp His Leu Trp Leu Arg Tyr Trp Ser Arg Asn
1070 1075 1080
Lys Leu Tyr Ser Phe Ala Leu Asp Asp Lys Cys Gly Glu Thr Gly
- 1085 1090 1095
His Pro Gln Ser Leu Lys Cys Pro Val Asp Gln Glu Ser Asp Glu
1100 1105 1110
Phe Glu Val Ala Val Glu Val Glu Val Glu Leu Ser Arg Ser Arg
1115 1120 1125
Phe Lys Lys Val Lys Lys Cys Gly Val Arg Leu Val Tyr Glu Lys
1130 1135 1140
Asp Leu Gln Glu Leu Glu Gln Leu Leu Gln Ile Cys Asn Ser Thr
©1145 1150 1155
Cys Ala Asp Glu Ser Lys Thr Gly Glu Val Pro Val Lys Arg Lys
1160 _ 1165 1170
Arg Asn Ile Tyr Glu Glu Glu Ala Glu Leu Ser Glu Ser Asp Ser
1175 1180 1185

Phe Arg Gly Pro Glu Arg Phe Leu Arg Tyr Ile Met Gln Lys Lys
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1190
Glu His
1205

As

<210> 5
<211> 719
<212> ADN

n

26664

1195

<213> Corchorus olitorius

<400> 5

ttgcgagtct
gctgctctaa
ttgatttaag
ttaaacatct
tttctetttt
tacctccctt
gtgaaggggce
gtggtaacac
tcagactgag
attcggttgg
ttttacctaa
atcttaaggt

<210> 6
238
PRT

<Z211>
<212>
<213> Corch
<400> 6
Ala Ser
1

Leu

Asp Leu Ser

Gln Val Glu
; 35
Lys Pro Pro
50
Phe Arg

65

Gly

Ser Leu Phe

Ala Leu Thr

Asp Ile Ser

115

cccaagcagce
acttgaaaat
tgggactgcc
gtctttccge
caaggtaatg
gtcaggtttg
tattcctage
tttctccage
acattgtacg
agtatttgcg
ttgctacaga
tggtctctat

orus

Pro Ser

Gly
20

Ser

Cys

Leu

Ser Phe

Cys Lys
Val
85

Pro

Lys

Leu
100

Tyr Cys

Ser

Ser

Glu

Ile

Gly

70

Met

Pro

Asn

attcatgagt
ttgccagaga
ataacaaaac
ggatgcaagg
caaagaggag
acttgtttga
gatatttgcc

cttcctgcaa

gagcttaaat
aatgctgcaa
atagctgaga

atctctcccc

olitorius

Ile His

Lys Leu

Glu Leu
40
Phe Gln
55
Thr Val

Gln Arg

Leu Ser

Leu Gly

120

tgaaatgtct
gtttgcagca
caccatcctt
gaacagtttc
gaggaagtgt
caaagctgga
acttatcctc
accttgatcg
cattgcctga
tacgcaactc
atacaaatat

ctaatcagct

Glu Leu

10

Lys

Glu
25
Asp

Asn Leu

Leu Ser

Leu Lys Asn
Ser
75

Gly

Ser Lys

Gly Gly
90
Giy Thr
105
Glu

Leu

Gly Ala
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1200

aaaaactctt
agtagaatct
catttttcaa
taaatcacga
gaattcagtg
tataagttac
tttgagagac
actttccaat
gcttcttagg
gcgagattgg
agtaaccttg

cacacaaaga

Cys Leu Lys

Glu Ser
30
Ala

Pro

Thr
45

Gly

Leu His
60

Arg

Lys

Pro Asn

Ser Val Asn
Thr
110

Ser

Cys Leu

Ile Pro

125

gatctctcag
ctcgaggagc
ttgaaaaatc
cccaatctgce
gctctaacct
tgcaatcttg
ttgaatctta
cttgagcgta
agcacatacc
gcatgtattt
ctgaagaaga

aatttatga

Thr
15

Leu

Leu Gln

Ile Thr

Leu Ser
Leu
80

Val

Leu

Ser
95
Lys Leu

Asp Tle

60
120
180
240
300
360
420
480
540
600
660
719



Cys

Ser

145

Arg

Ser

Ser

Glu

Leu
225

His Leu
130

Ser Leu

Leu Arg

Thr Tyr

Arg Asp
195
Asn Thr
210

Tyr Ile

Ser

Pro

His

His

180

Trp

Asn

Ser

Ser

Ala

Cys

165

Ser

Ala

Ile

Pro

Leu

Asn

150

Thr

Val

Cys

Val

Pro
230

Arg
135
Leu
Glu
Gly
Ile
Thr

215

Asn

26664

Asp

Asp

Leu

Val

Phe

200

Leu

Gln

Leu

Arg

Lys

Phe

185

Leu

Leu

Leu

Asn

Leu

Ser

170

Ala

Pro

Lys

Thr

Leu

Ser

155

Leu

Asn

Asn

Lys

Gln
235

<210> 7
<211> 2583
<212> ADN
<213> Corch
<400> 7
atggctgaag
gattttcaaa
cgttgtttct
gtgtctgata
agaattgatg
tggaaacgtc
gtttctcaga
aaagagaggc
ggactggacg
catgccattt
tacaatcatg
gaatacagca
aatttggaaa
aaacggtatt
gaggcctttc
agtattgctc
gaaaatggat
tccceccacgtt
gccatcattg
gttctctcca
gctttgagtt
ttcccagaag
ttgataccac
atagagagaa
cgtcttcatg
gagattcaag

orus

ctgctgttte
caaatgttcg
tgcgtgatgce
ttagaaatgt
ccgttcaaaa
gctccaagat
gtcgtgaaaa
tccgcaagceca
atgatatagc
cagtagtggg
ctgatatcca
ttcgagacat
aactgcggga
tggtggtctt
cggatagcag
tcaaagcaga
ggatgttgpt
tggaggaaat
tgatgggagg
acatgagctc
acaacgactt
accagccaat
agcaaggtga
acatggttca
atctattacg

ggagccaaag

olitorius

ctttgtgcta
gaatgaagtt
agatgcaaag
agcttatgat
aaagaactcc
tgcaaatgag
gtatggtatc
gagaagatca
taagctggtg
aatgggaggg
ggccegtttt
atttcaggca
agaagagttg
ggatgatgta
cagcaatgga
tgctagaagt
ctgcaagaaa
cgggaaggag
attgctttca
attctttgct
gccatattat
tccaacacat
aagggtggag
agtagccaaa

agatctctcc

cctcgaacct.

gagaggctag
gtgcgtttac
caagatgatg
gctgaggatc
atcaaaaagt
ctcattgcta
aagaacattg
tctcctegeg
acacaacttg
atcggcaaga
cctacccgag
attataaagc
gaagaaattc
tggagcatag
agcagagtga
gttccttatg
gctttcattc
attgttgaaa
acaaaaagaa
caagacccga
ctcaaatctt
aaattgttta
gatgtagcag
tggagtgtca
atttcaaagg
tctgctagat

-50-

Ser Asn
140

Asn

Gly

Leu Glu

Pro Glu Leu

Ala Ala Ile

190

Cys Tyr Arg
205

Asn Leu

220

Arg

Lys

Asn Leu

ctgacatact
aagatgaact
atgatagagt
tcattgacac
atgcttcecgt
tccagagaag
gagaggggat
gtgaagagaa
ttgatgctga
caactcttgc
catgggttta
aagtggcatc
tctatgaaca
aagcatggaa
tgctaacgac
atttgcactt
aaagtgctga
aatgtgctgg
gtttagcaga
atggggtatc
gtttcctcca
ggctatggat
aggactactt
acgagagagt
ccaaagcaga

cacgtcgtca

Thr Phe

Ile
160
Arg

Arg

Leu
175
Arg Asn

Ile Ala

Val Gly

ggaagaaatt
gaagaggatg
gcgcaactgg
attcattctc
tttcaaagat
aatccttgat
tagcacagca
agatattgtt
ggaccaatgg
caagaaggtt
tgtatcccag
aacaggaagg
cctccggaaa
ttctetttcet
tcgcaacaag
tatgaatgaa
ttcacatcgt
tttaccactg
atggaaaagg
agcaatactg
tctaggacag
tgctgagggc
gaatgagcta
taaacaatgt
gagctttcat
tgccatctat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



tccacctttc
tttagagttg
gaaggcagcg
gagggtatac
ttggggctaa
ctgcagactc
aagttaaaaa
atcgacacat
aatgatcctg
caactttctg
ccaaactcag
cagcaagatt
gcacggtcct
gtcctggagce
ctaaggctta
atgaaaaccc
gataggattc
tga

<210> 8
<211> 860
<212> PRT
<213> Corch
<400> 8
Met Ala
1

Leu

Glu

Glu Glu

Leu Gln Asp

35
Ala Lys Gln
50
Arg Asn Val
65
Arg

Ile Asp

Val Phe Lys

Ala Ile Gln
115
Ile
130

Lys

Gly Lys

Arg Gln
145
Gly

Leu Asp

attggcccca
atcataacca
atctagatta
catgtgctac
aggagactaa
ttgatatagc
gattaaggca
tacagcatct
ccaatttaac
ctcttcaaaa
aggaattccc
cagtgggaat
acgatggaga
ttgtttcatt
ggagttttcg
taaccggtct

gtggggaaga

orus

Ala Ala
Ile
20

Glu

Asp

Leu

Asp Asp

Ala Tyr

Ala Val
85
Asp
100
Arg

Trp
Arg
Ile

Asn

Arg Arg

Val

Phe

Lys

Asp

Asp

70

Gln

Lys

Ile

Gly

Ser

26664

atgtaagtat
aagccaggtt
tattagcaaa
cattccaagc
cctgcaagag
tgcaaatctt
tctttacatg
tcaagctctg
cagcctgcga
tcttgtcaag
accaaatctc
tcttgagaaa
aaaaatgaaa
ggaatcattg
gattataaag
ccgtgagttg

tttctacaaa

olitorius

Ser Phe

Gln Thr

Met
40
Arg

Arg

Asp
55
Ala Glu

Lys Lys

Arg Arg

Leu Asp
120
Glu Gly
135

Ser Pro

150

Asp Asp

165

Ile

Ala Lys

Val

Asn

25

Arg

Val

Asp

Asn

Ser

105

Val

Ile

Arg

Leu

tccaatcctce
aattattata
aacttcaaat
ataattgggt
ctttcatccg
catcttctaa
tgcgggcata
tctgaaataa
actgaagagg
ttgcatatga
tgtcagctga
ttgccaagat
atatcagtca
gaagagttga
tgtgagaaat
gacattgaat
gtgcagcatg

Leu Glu
10
Val Arg

Cys Phe

Arg Asn
Ile
75

Ile

Leu

Ser
90
Lys Ile

Ser Gln

Ser Thr
Glu
155
Thr

Gly

Val
170

-51-

aacttcggac
taaatgatcc
tactgagggt
tactaattca
ccattggttc
caattcccaa
aatatggggg
atgtccagag
ctgattttcc
gaggaacaat
ccttggaaca
tgttgatttt
gcggctttcce
atcttgaaga
tgaagatgct
tgatgccaaa
ttccctctat

Arg Leu Ala

Glu Val
30

Asp

Asn

Leu Arg

45
Trp Val Ser
60
Asp

Thr Phe

Lys Lys Tyr

Ala Glu
110
Glu

Asn
Ser Arg
125
Ala Lys
140

Glu

Glu

Lys Asp

Gln Leu Val

acttctccta
ctataaaatg
cttggagttg
tttgaagtac
tttgaggagc
tgtcatatgg
gcctctgcga
atggatgcaa
atctctcaca
aaggcagttg
tacccatctc
gagactaaaa
ccaacttgaa
aggtgcaatg
tcctgaggga
atcattcgtg
cttgtttgtt

Asp Ile
15
Val Arg

Ala Asp

Asp Ile

Ile Leu
80
Ala Ser
95
Leu TIle

Lys Tyr

Arg Leu

Ile Val
160
Asp Ala

175

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2583



Glu

Lys

Arg

Arg

225

Asn

His

Ile

Asn

Lys

305

Glu

Asp

Glu

Leu

Met

385

Ala

His

Phe

Val

Met

465

Arg

Glu

Arg

Lys

His

Asp
Thr
Phe
210
Asp
Leu
Leu
Glu
Gly
290
Ala
Asn
Ser
Lys
Ser
370
Ser
Leu
Leu
Arg
Glu
450
Val
Leu
Ser
Ser
Tyr
530

Asn

Gln

Thr

195

Pro

Ile

Glu

Arg

Ala

275

Ser

Asp

Gly

His

Cys

355

Thr

Ser

Ser

Gly

Leu

435

Asp

Gln

His

Phe

Arg

515

Ser

Gln

Trp

180

Leu

Thr

Phe

Lys

Lys

260

Trp

Arg

Ala

Trp

Arg

340

Ala

Lys

Phe

Tyr

Gln

420

Trp

Val

Val

Asp

His

500

Arg

Asn

Ser

His
Ala
Arg
Gln
Leu
245
Lys
Asn
Val
Arg
Met
325
Ser
Gly
Arg
Phe
Asn
405
Phe
Ile
Ala
Ala
Leu
485
Glu
His
Pro

Gln

Ala
Lys
Ala
Ala
230
Arg
Arg
Ser
Met
Ser
310
Leu
Pro
Leu
Ser
Ala
390
Asp
Pro
Ala
Glu
Lys
470
Leu
Ile
Ala

Gln

Val

Ile

Lys

Trp

215

Ile

Glu

Tyr

Leu

Leu

295

Val

Phe

Arg

Pro

Leu

375

Gln

Leu

Glu

Glu

Asp

455

Trp

Arg

Gln

Ile

Leu

535

Asn

Ser
Val
200
Val
Ile
Glu
Leu
Ser
280
Thr
Pro
Cys
Leu
Leu
360
Ala
Asp
Pro
Asp
Gly
440
Tyr
Ser
Asp
Gly
Tyr
520

Arg

Tyr

26664

Val

185

Tyr

Tyr

Lys

Glu

Val

265

Glu

Thr

Tyr

Lys

Glu

345

Ala

Glu

Pro

Tyr

Gln

425

Leu

Leu

Val

Leu

Ser

505

Ser

Thr

Tyr

Val

Asn

Val

Gln

Leu

250

Val

Ala

Arg

Asp

Lys

330

Glu

Ile

Trp

Asn

Tyr

410

Pro

Ile

Asn

Asn

Ser

490

Gln

Thr

Leu

Ile

-52-

Gly

His

Ser

Val

235

Glu

Leu

Phe

Asn

Leu

315

Ala

Ile

Ile

Lys

Gly

395

Leu

Ile

Pro

Glu

Glu

475

Ile

Ser

Phe

Leu

Asn

Met

Ala

Gln

220

Ala

Glu

Asp

Pro

Lys

300

His

Phe

Gly

Val

Arg

380

Val

Lys

Pro

Gln

Leu

460

Arg

Ser

Leu

His

Leu

540
Asp

Gly
Asp
205
Glu
Ser
Ile
Asp
Asp
285
Ser
Phe
Ile
Lys
Met
365
Val
Ser
Ser
Thr
Gln
445
Ile
Val
Lys
Glu
Trp
525

Phe

Pro

Gly
190
Ile
Tyr
Thr
Leu
Val
270
Ser
Ile
Met
Gln
Glu
350
Gly
Leu
Ala
Cys
His
430
Gly
Glu
Lys
Ala
Pro
510
Pro

Arg

Tyr

Ile

Gln

Ser

Gly

Tyr

255

Trp

Ser

Ala

Asn

Ser

335

Ile

Gly

Ser

Ile

Phe

415

Lys

Glu

Arg

Gln

Lys

495

Ser

Gln

Val

Lys

Gly

Ala

Ile

Arg

240

Glu

Ser

Ser

Leu

Glu

320

Ala

Val

Leu

Asn

Leu

400

Leu

Leu

Arg

Asn

Cys

480

Ala

Ala

Cys

Asp

Met



545
Glu

Val

Gly

Gln

Asp

625

Lys

Gly

Ile

Leu

Leu

705

Pro

His

Arg

Met

Val

785

Leu

Leu

Glu

Tyr

Gly

Leu

Leu

Glu

610

Ile

Leu

Pro

Asn

Arg

690

Gln

Asn

Thr

Leu

Lys

770

Ser

Arg

Pro

Leu

Lys
850

<210> 9
<211> 6459
<212> ADN

<213> Corchorus

<400> 9

atggagtttg ttgtaggcat tgttagctct attttcacgc ctgctgtaca attgattatc

Ser
Glu
Leu
595
Leu
Ala
Lys
Leu
Val
675
Thr
Asn
Ser
His
Leu
755
Ile
Leu
Leu
Glu
Met

835
Val

Asp

Leu

580

Ile

Ser

Ala

Arg

Arg

660

Gln

Glu

Leu

Glu

Leu

740

Ile

Ser

Glu

Arg

Gly

820

Pro

Gln

His

Ser

Asn

Leu

645
Ile

Arg.

Glu

Val

Glu

725

Gln

Leu

Val

Ser

Ser

805

Met

Lys

His

550
Asp

Gly

Leu

Ala

Leu

630

Arg

Asp

Trp

Ala

Lys

710

Phe

Gln

Arg

Ser

Leu

790

Phe

Lys

Ser

Val

Tyr

Ile

Lys

Ile

615

His

His

Thr

Met

Asp

695

Leu

Pro

Asp

Leu

Gly

775

Glu

Arg

Thr

Phe

Pro
855

olitorius

Ile

Pro

Tyr I

600
Gly

Leu

Leu

Leu

Gln

680

Phe

His

Pro

Ser

Lys
760

Phe

Glu

Ile

Leu

Val

840

Ser

26664

Ser

Cys

585

Ser

Leu

Tyr

Gln

665

Asn

Pro

Met

Asn

Val

745

Ala

Pro

Leu

Ile

Thr

825

Asp

Ile

Lys
570
Ala
Gly
Leu
Thr
Met
650
His
Asp
Ser
Arg
Leu
730
Gly
Arg
Gln
Asn
Lys
810
Gly

Arg

Leu

-53-

555

Asn

Thr

Leu

Arg

Ile

635

Cys

Leu

Pro

Leu

Gly

715

Cys

Ile

Ser

Leu

Leu

795

Cys

Leu

Ile

Phe

Phe

Ile

Lys

Ser

620

Pro

Gly

Gln

Ala

Thr

700

Thr

Gln

Leu

Tyr

Glu

780

Glu

Glu

Arg

Arg

Val
860

Lys

Pro

Glu

605

Leu

Asn

His

Ala

Asn

685

Gln

Ile

Leu

Glu

Asp

765

Val

Glu

Lys

Glu

Gly
845

Leu
Ser
590
Thr
Gln
Val
Lys
Leu
670
Leu
Leu
Arg
Thr
Lys
750
Gly
Leu
Gly
Leu
Leu

830
Glu

Leu

575

Ile

Asn

Thr

Ile

Tyr

655

Ser

Thr

Ser

Gln

Leu

735

Leu

Glu

Glu

Ala

Lys

815

Asp

Asp

560
Arg

Ile

Leu

Leu

Trp

640

Gly

Glu

Ser

Ala

Leu

720

Glu

Pro

Lys

Leu

Met

800

Met

Ile

Phe



tccecceecatca
aagaatcaag
gctagacaaa
cagaagatcg
tgtttcgttg
gagaagggga
cgtccagctc
aagtcaagag
atcatgggag
agacaagtta
gttgatgtca
cagagtattg
cttgttgttc
gcagatgaac
aatgggatga
aaccttttta
atcgaggtgg
ttgaggaaca
acagtaaacc
tttttagaaa
ggtttgattg
atagaggaaa
ttacttgata
ctattgattg
gactggccta
attatgaccg
aatgtaggcg
ttacatttca
cttcacacac
aagaatttag
gcgcaattga
ccaccaaatg
gttcaatggg
aagcatttgt
aaagatcttt
tggtacagtg
ttggatcatg
aaaggtatca
aaccttcata
gctcaattaa
gacaaaaggt
ttcaataaac
gaaagaatat
ttgacggttg
cttgtccagce
acagaggaaa

ataagaagtc

aaaacaaaat
ttgagagcct
acggggaaga
ctgatgaagt
gcttgtgtcc
aggttgtggc
cacaaggtgc
aagtgctttt
tgcatggcat
aggaggggag
agacaattca
ttaggagggc
tggatgacgt
acaaggggtg
acagtgagaa
agaagaaggc
caaagaaatg
aagaggcgtt
tcaaaggggt
gcgaggaagt
aggacttgtt
caagaaacag
gctataataa
catcaagaga
cccaggagat
agctacctga
cattggaaat
ctagaatgca
tgtgtctcag
aaatccttag
ctcggttaag
ttctatcaag
aaggtgaagt
ctcatcttac
tcattgagag
agtttgaata
cggtgagaat
agaatgtgct
ttcgcaatgg
agtccatgac
gttccacatc
agcttgtgtt
ggcacagccc
aaggctgtgg
ttacacactf
tagaagatga

tccagaatct

26664

caaatacatt
gaaggatgaa
gattgaagat
agagaaagta
gaatctctgg
taagttgctt
cagtgtcact
gaaaggaatc
gggtggcegtt
gctatttgat
gaatgatatt
tgatcgactg
atgggaaaga
caagatactg
aaattttgtg
cggttatgtt
tgcaaaattg
ccattggaag
agcaacgact
taaattcact
gaagtatgtt
agtattgact
tgaaaagttt
ccgccatatg
gaaggagaat
tgagatggaa
tccagccaac
tttttcctece
tgattgtgca
ccttgcacgt
gctgttagat
tttgtccaag
acatagcagc
cactttgtat
attggaaaga
ctcaagaact
gttattgaag
tgatgagtta
ttcggaggtce
acttgaaggt
tcatgaggag
cccttgcecttg
tctttcggag
cgaattggag
cgaggtagca
gagtgttgcg
agcaaacttt

tccaatcatg
agaaagagag
gatgttaaaa
attgcagatg
gctcgttata
gaacagggca
gctgcatttg
atggaggcgc
ggcaagacca
tatgtggtta
gctgagttac
cgagaaagat
ttagatctgg
ctgacgtcca
gttggccttc
gttgaaagtt
ccaatcgcca
gatgctctgt
gtacattcag
ttcttgcettt
attggtatga
gtggtgagta
gatatccatg
tttgtcttaa
tgcagtgcga
ggtttacgtc
ttctttagac
ctacctgttt
ctgcaagata
tcagttattg
ttgagtcatt
ttggaagaat
ggaaggagaa
gttcatatcc
ttcagtattt
ttgaaattga
aaaactgaag
attgatggtg
caatatatca
ctgccgaaac
cgagctacga
gaaagcctgc
aattgtactt
catctattat
agatgccagc
atttgtttcc
tgtgcaggaa

agaacaatgt
ttcaacattc
agtggcagaa
aggagaaagc
agcatagtgt
aatttgacaa
ttaaaggttt
tgaacgatga
tgcttgttaa
tggcaaaagt
tgggtttaag
tgaagagaga
aggaagttgg
gagatctcaa
tcactgaaga
ctgatataaa
tcgccacagt
gccaattaca
ctataaagct
gctgtttatt
gattatttca
atctgaaagc
atgttgtttg
gagatggtga
ttaactttcg
tttccttatt
ggatggaaag
caattagtct
taaccattgt
aagccctgec
gttctaaact
tatatttgta
atgctagcct
ccaatgccga
tgattgaaga
agatatatac
atctacatct
tagaattgcc
tgaggaagaa
tgattagctt
gttccaatcc
gattgtéctc
ttgctgcaaa
caccctctgt
gcctaagaga
cccaattaaa

actataatat

ccaaactctc
tgttgatgcc
gacggtcgac
taagaaaaaa
gaaagctgaa
ggtttcttat
tgaagaattc
taaaatcaac
agaagttgct
gactcagact
atttgacgaa
gacaaaagtt
gattccagtt
tgttttatcc
agaaacctgg
gcctacggcet
tgcaggggcet
gaagccttca
tagctacgat
gggccgcaat
aggcatcaca
ctcttgcecctg
ggatgttgct
agagctaaaa
ttgtcctecgt
gcgcttggac
actcgatgtc
ccttacaaac
tggaaagctg
cgaggagaca
tcagctcatt
caatagcttt
tgatgaacta
aatagttcca
tgagcggcegt
aagcatttat
ataccaactt
gcatctaaag
aattgagtgc
ttggtttgaa
cctgccactt
aattaatgct
tttgaaaagc
tgccagaagt
gataatatct
ctccttagag

tgaattccca

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880



gcacttaaag
aaaagtgagt
aggatggaat
ggttcctttt
ttttcatcta
aattcacttg
cactctcaac
aaagatcccc
cggaatttga
ctgagactgt
cccattgggt
aaatgcttct
gatcattcta
atgaatagca
gtcattccca
atatgtgatg
tctgaaggag
ttaatattgt
gggcacattc
tttggaccgt
atgatgataa
aggatagcat
ccaacatatg
ctcacaagct
agagtaaaag
atacaacttt
ttatcagéca
gtggacttga
tttactctgt
agtactctga
ttcatattcc
tatttgggaa
ccaaaaatga
gatggaagtg
aaggtggcct
atatggcaag
agctgtgaaa
gaagagttgc
actaataatc
aagtttgtat
ttttactcga
tgccaaaatg
agcacagaaa
ccaatcttag
acagagtgtt
gatcttgcat
tcttetttet

tattggaggt
ttcatgtgcecc
tctcctacct
gcaaattaaa
atatatttgg
aaatgatatt
taagatctct
aaggaattct
aaagtctatt
gtaattctgc
tcgagtttgce
atcgagggca
ctttactgaa
atgacccacc
ttttagagga
gccattttcet
atgatgctca
cttcttgcaa
ttcaaaagct
cctcggceatce
acttggctac
actgcagggg
agatcaattt
tttctccagg
aatcacataa
tgtacagcgt
cctctectga
aattccttgg
ccaggttgtt
aagaagttgt
ctaatctccg
gtggagctct
ctacgtttgc
aaaaaagggt
tgcctagttt
accaactcac
aactctcaaa
agattgtgaa
aatcacatgg
ttcccagtge
ggacacatgc
tgcagatttt
ttaatatctc
aagaattaaa
tcagcaaatt
gttgcttcat
gtcaaatatt

26664

taatggctgc
ggctctcttc
gaaaaatgtg
agcaatgtca
agcatttcag
tgaggttgga
gtatatttcc
ttccttccaa
tccagtgtca
ggtggaggag
tcaactgtct
gcatacaata
gatagtaggt
agaatgcaca
actgcatttg
ccaaagattc
gatactacca
ctttcttaag
cgaaattctt
ttttcaaaat
accctcagta
aatggcagaa
cagcaagttg
gaattacacc
tgatcgaaaa
aaatgttgtt
gttgatggaa
acgtgtggaa
gagcctcaag
gatggaacag
gtacattaaa
tgaaattcca
ttcttcattc
tggccatggce
agaaaggttg
tgtgaattca
tatttttcca
ttgtgattca
agttgccact
tacatacctt
taccgaatgg
tgcttcagaa
aaatcaacct
attgaagcca
gaaagttcta
tcaatcattg
ccagtttgaa

cctgtattaa
aatgaaaagg
aagatgatat
gtttatcatt
agtctagaaa
gggttaaata
tcgctgectg
aatcttcata
gtagccaaac
attgtgtttt
tcececttgtge
gtgtgggcga
agtaattcac
actggacaac
cggttaacaa
tgcaatttgg
gatgcggtga
catatatggg
gaagttaacg
ctcacaactt
gtccagaatc
atagttgcaa
caaagtttag
atcaactttc
gggcgttggg
gagggatacc
atatggaatg
ttttgtaact
cacctatctt
gaaattgagg
attgagtcat
cggttggaaa
ccaagagatg
gacctcaata
agaatcaaag
ttttgcgagce
ttcaacatga
ttagaagaaa
actgaatcta
cgacttgaaa
ccatctctga
tgtcctgect
cctctgttte
gatgatacat
gagctcatct
ccgaatcttg
ggactcagtg

-55-

aggaattcat
ttgctcttcc
ttgacaagca
gtgatgcatt
atcttgatgt
tcagagaacc
cattgaagca
cagtagattt
accttcaaca
cagaagaagg
tttataatct
tgttgaaaaa
aacatcttgg
cacttttttc
accctgatga
aaagtttaga
cacttccacg
agaagaagga
agtgtggcga
tggaagtgac
tggtacaatt
atgagggagg
aactcaatcg
cttccttgca
ccggtgacct
atggcatatg
gaaggaaccc
gtagcagctt
atttagtagt
aggaagcaac
gttccagctt
ttattgagat
aggagaaaga
ttgaaccgtt
gcatggggaa
taaagtatat
tggaaaggct
tctttgagcce
ttgtagaaga
acttgcccaa
aaaaaatgaa
ttggagaaac
gggtcaacga
ggcatggaca
gcattcctga
aaaagttact

atgatgacca

tagggtgaat
tagcttggaa
acttctggca
attgactatt
gtacagatgt
acacgttgta
tgtttggaat
gtctttttgt
gctcgaaaat
attagaagag
aagagagctc
gttggagacg
catccaagaa
gactgaaaag
catttcaaag
actttcatct
aattaaaaca
ttcagagcta
tttgacaagt
atactgcaac
aacaaccatg
tgaagcaaca
gttacatcgc
agaattaatg
taataccacc
taatttgaaa
tcatgaaatt
gaaatacatt
aaaagaatgc
aaccgataac
gagatgcttt
aactgactgt
gattagtgct
tttcagcgat
atgtagaaag
actggtagaa
tgagaaacta
agaagccctc
gacaatggct
cttgaaatgt
ggttctcgat
acaaggagcg
ggttacattc
agtactctca
gaaggcaaca
tgtgaaggat

aagacatgca

2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700



gcactcactc
acggaagaat
tgtgtcaaat
aaagtttcag
atgcaactca
gatgctgatg
tgtctaccaa
caaaagttga
accccaaagc
gagtatgaag
cttaaaagta
gatgaagatg
catgaagatg

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

10
2152
PRT

Corch

<400> 10
Met Glu Phe
1
Gln

Leu Ile

Glu Asn
35

Arg

His

Glu
50
Glu

Asp
Gly Glu
65

Gln

Lys TIle

Ala Lys Lys
His
115
Glu

Tyr Lys
Leu
130
Gly

Leu

Gln
145
Lys

Ala

Ser Arg

Asp Lys Ile

Thr Met Leu

195

Phe Asp Tyr

ggttaagtga
tccaacccgg
taaagacttt
gatgtcatgg
aaagaatgag
aaattcaagg
gtttggcaag
ttgttcatga
tgcagcaagt
atgaatatga
ctataagaaa
atgatgaaga

aagatgaaga

orus

Val Val

Ile
20

Asn

Ser

Val

Lys Arg

Ile Glu

Ala Asp
85

Lys Cys
100
Ser Val

Gln Gly

Ser Val

Gly

Pro

Gln

Val

Asp

70

Glu

Phe

Lys

Lys

Thr

26664

attgagattg
agcagcattt
agtcccatct
attaaccaat
tataactgat
tgccattgtt
cttttgctta
atgcccaaaa
gctattgcca
tgcagaagag
gctgttcgaa
gcatgaagat
tgaagatgat

olitorius

Ile Val

Ile Lys

Thr Leu
40
Gln His
55
Asp Val

Val Glu

Val Gly

Ala Glu
120
Phe Asp
135

Ala Ala

150

Glu Val
165
Asn Ile
180
Val Lys

Val Val

Leu

Met

Glu

Met

Leu Lys

Gly Val

Val Ala
200

Ala Lys

tctaaacttc
tctaacctga
ttggtgtctt
ttagtaacat
tgcaacatga
ttctccecagt
ggcaatcaga
ctggagattt
gagtatgaat
tatgaagaaa
gaaatggcag
gaagatgaag
gatggttga

Ser Ile
10

Lys

Ser

Asn Ile

25
Lys

Asn Gln

Ser Val Asp

Lys Lys Trp
75
Val TIle
90

Cys

Lys
Leu Pro
105

Glu Lys Gly

Lys Val Ser

Phe Val Lys
155
Ile Met
170

Gly

Gly
His Met
185
Arg

Gln Val

Val Thr Gln

-56-

cagagttgac
aacttcttga
tcaacaattt
gctcaatagc
tagaagagat
tgagatattt
gctttgattt
tctgtcaagg
atgaatacta
acagcatgtg
aggatgaaga
atgaagatga

Phe Thr Pro
Ile
30

Ser

Lys Tyr

Val Glu
45
Ala Ala
60

Gln

Arg

Lys Thr

Ala Asp Glu

Asn Leu Trp
110
Val Val
125

Arg

Lys
Tyr Pro
140

Gly Phe Glu

Glu Ala Leu
Val
190

Gly

Gly Gly

Glu
205
Val

Lys

Thr Asp

acatctctgg
agtgcttcat
aacaactctg
tacaagcttg
catagcatgt
gaaactcagc
cccaaccttg
agacttaacc
tgatgcagaa
ggagggcgac
tgaagatgaa
tgatgaagag

Ala
15

Ser

Val

Asn

Leu Lys

Gln Asn

Val Asp
80
Glu Lys
95
Ala Arg

Ala Lys

Ala Pro

Glu Phe
160
Asn Asp
175
Gly Lys

Arg Leu

Val Lys

5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6459



Thr

225

Gln

Glu

Leu

Tle

Ser

305

Asn

Lys

Ala

Trp

Lys

385

Phe

Leu

Met

Leu

Tyr

465

Leu

Glu

Ala

Met

Leu

545

Leu

Leu

210
Ile

Ser

Thr

Glu

Leu

290

Glu

Leu

Pro

Ile

Lys

370

Gly

Leu

Gly

Arg

Thr

450

Asn

Leu

Glu

Ile

Glu

530

Glu

His

Leu

Gln

Ile

Lys

Glu

275

Leu

Lys

Phe

Thr

Ala

355

Asp

Val

Glu

Arg

Leu

435

Val

Asn

Ile

Leu

Asn

515

Gly

Ile

Phe

Thr

Asn

Val

Val

260

Val

Thr

Asn

Lys

Ala

340

Thr

Ala

Ala

Ser

Asn

420

Phe

Val

Glu

Ala

Lys

500

Phe

Leu

Pro

Thr

Asn
580

Asp

Arg

245

Leu

Gly

Ser

Phe

Lys

325

Ile

Val

Leu

Thr

Glu

405

Gly

Gln

Ser

Lys

Ser

485

Asp

Arg

Arg

Ala

Arg

565

Leu

Ile

230

Arg

Val

Ile

Arg

Val

310

Lys

Glu

Ala

Cys

Thr

390

Glu

Leu

Gly

Asn

Phe

470

Arg

Trp

Cys

Leu

Asn

550

Met

His

215
Ala

Ala

Val

Pro

Asp

295

Val

Ala

Val

Gly

Gln

375

Val

Val

Ile

Ile

Leu

455

Asp

Asp

Pro

Pro

Ser

535

Phe

His

Thr

26664

Glu

Asp

Leu

Val

280

Leu

Gly

Gly

Ala

Ala

360

Leu

His

Lys

Glu

Thr

440

Lys

Ile

Arg

Thr

Arg

520

Leu

Phe

Phe

Leu

Leu
Arg
Asp
265
Ala
Asn
Leu
Tyr
Lys
345
Leu
Gln
Ser
Phe
Asp
425
Ile
Ala
His
His
Gln
505
Ile
Leu
Arg

Ser

Cys
585

-57-

Leu

Leu

250

Asp

Asp

Val

Leu

Val

330

Lys

Arg

Lys

Ala

Thr

410

Leu

Glu

Ser

Asp

Met

490

Glu

Met

Arg

Arg

Ser

570

Leu

Gly

235

Arg

Val

Glu

Leu

Thr

315

Val

Cys

Asn

Pro

Ile

395

Phe

Leu

Glu

Cys

Val

475

Phe

Met

Thr

Leu

Met

555

Leu

Ser

220

Leu

Glu

Trp

His

Ser

300

Glu

Glu

Ala

Lys

Ser

380

Lys

Leu

Lys

Thr

Leu

460

Val

Val

Lys

Glu

Asp

540

Glu

Pro

Asp

Arg

Arg

Glu

Lys

285

Asn

Glu

Ser

Lys

Glu

365

Thr

Leu

Leu

Tyr

Arg

445

Leu

Trp

Leu

Glu

Leu

525

Asn

Arg

Val

Cys

Phe

Leu

Arg

270

Gly

Gly

Glu

Ser

Leu

350

Ala

Val

Ser

Cys

Val

430

Asn

Leu

Asp

Arg

Asn

510

Pro

Val

Leu

Ser

Ala
590

Asp

Lys

255

Leu

Cys

Met

Thr

Asp

335

Pro

Phe

Asn

Tyr

Cys

415

Ile

Arg

Asp

Val

Asp

495

Cys

Asp

Gly

Asp

Ile

575

Leu

Glu
240
Arg
Asp
Lys
Asn
Trp
320
Ile
Ile
His
Leu
Asp
400
Leu
Gly
Val
Ser
Ala
480
Gly
Ser
Glu
Ala
Val
560

Ser

Gln



Asp

Alx

Arg

625

Pro

Tyr

Arg

Leu

Ile

705

Trp

Thr

Glu

Glu

Arg

785

Ala

Phe

Thr

His
865
Leu
Val
Gln
Val
Gln

945
Ala

Ile

Arg

610

Leu

Pro

Asn

Asn

Tyr

690

Glu

Tyr

Ser

Asp

Leu

770

Asn

Gln

Trp

Ser

Leu

850

Ser

Thr

Ala

Arg
Ala
930

Asn

Leu

Thr
595
Ser
Arg
Asn
Ser
Ala
675
Val
Arg
Ser
Ile
Leu
755
Ile
Gly
Leu
Phe
Ser
835
Glu
Pro
Val
Arg
Leu
915
Ile

Leu

Lys

Ile

Val

Leu

Val

Phe

660

Ser

His

Leu

Glu

Tyr

740

His

Asp

Ser

Lys

Glu

820

Asn

Ser

Leu

Glu

Ser

900

Arg

Cys

Ala

Val

Val

Ile

Leu

Leu

645

Val

Leu

Ile

Glu

Phe

725

Leu

Leu

Gly

Glu

Ser

805

Asp

Pro

Leu

Ser

Gly

885

Leu

Glu

Phe

Asn

Leu

Gly

Glu

Asp

630

Ser

Gln

Asp

Pro

Arg

710

Glu

Asp

Tyr

Val

Val

790

Met

Lys

Leu

Arg

Glu

870

Cys

Val

Ile

Pro

Phe

950
Glu

Lys

Ala

615

Leu

Ser

Trp

Glu

Asn

695

Phe

Tyr

His

Gln

Glu

775

Gln

Thr

Arg

Pro

Leu

855

Asn

Gly

Gln

Ile

Gln

935

Cys

Val

26664

Leu

600

Leu

Ser

Leu

Glu

Leu

680

Ala

Ser

Ser

Ala

Leu

760

Leu

Tyr

Leu

Cys

Leu

840

Ser

Cys

Glu

Leu

Ser

920

Leu

Ala

Asn

Lys
Pro
His
Ser
Gly
665
Lys
Glu
Ile
Arg
Val
745
Lys
Pro
Ile
Glu
Ser
825
Phe
Ser
Thr
Leu
Thr
905
Thr
Asn

Gly

Gly

-58-

Asn

Glu

Cys

Lys

650

Glu

His

Ile

Leu

Thr

730

Arg

Gly

His

Met

Gly

810

Thr

Asn

Ile

Phe

Glu

890

His

Glu

Ser

Asn

Cys

Leu

Glu

Ser

635

Leu

Val

Leu

Val

Ile

715

Leu

Met

Ile

Leu

Arg

795

Leu

Ser

Lys

Asn

Ala

875

His

Phe

Glu

Leu

Tyr

955

Pro

Glu
Thr
620
Lys
Glu
His
Ser
Pro
700
Glu
Lys
Leu
Lys
Lys
780
Lys
Prd
His
Gln
Ala
860
Ala
Leu
Glu
Ile
Glu
940

Asn

Val

Ile
605
Ala
Leu
Glu
Ser
His
685
Lys
Asp
Leu
Leu
Asn
765
Asn
Lys
Lys
Glu
Leu
845
Glu
Asn
Leu
Val
Glu
925
Ile

Ile

Leu

Leu

Gln

Gln

Leu

Ser

670

Leu

Asp

Glu

Lys

Lys

750

Val

Leu

Tle

Leu

Glu

830

Val

Arg

Leu

Ser

Ala

910

Asp

Arg

Glu

Lys

Ser

Leu

Leu

Tyr

655

Gly

Thr

Leu

Arg

Ile

735

Lys

Leu

His

Glu

Ile

815

Arg

Phe

Ile

Lys

Pro

895

Arg

Glu

Ser

Phe

Glu

Leu

Thr

Ile

640

Leu

Arg

Thr

Phe

Arg

720

Tyr

Thr

Asp

Ile

Cys

800

Ser

Ala

Pro

Trp

Ser

880

Ser

Cys

Ser

Leu

Pro

960
Phe
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965 970 975
Ile Arg Val Asn Lys Ser Glu Phe His Val Pro Ala Leu Phe Asn Glu
980 985 990
Lys Val Ala Leu Pro Ser Leu Glu Arg Met Glu Phe Ser Tyr Leu Lys
995 1000 1005

Asn Val Lys Met Ile Phe Asp Lys Gln Leu Leu Ala Gly Ser Phe
1010 1015 1020

Cys Lys Leu Lys Ala Met Ser Val Tyr His Cys Asp Ala Leu Leu
1025 1030 1035

Thr Ile Phe Ser Ser Asn Ile Phe Gly Ala Phe Gln Ser Leu Glu

‘ 1040 1045 1050

Asn Leu Asp Val Tyr Arg Cys Asn Ser Leu Glu Met 1Ile Phe Glu
1055 1060 1065

Val Gly Gly Leu Asn Ile Arg Glu Pro His Val Val His Ser Gln
1070 1075 1080

Leu Arg Ser Leu Tyr Ile Ser Ser Leu Pro Ala Leu Lys His Val
1085 1090 1095

Trp Asn Lys Asp Pro Gln Gly Ile Leu Ser Phe Gln Asn Leu His
1100 1105 1110

Thr Val Asp Leu Ser Phe Cys Arg Asn Leu Lys Ser Leu Phe Pro
1115 1120 1125

Vel Ser Val Ala Lys His Leu Gln Gln Leu Glu Asn Leu Arg Leu
1130 1135 " 1140

Cys Asn Ser Ala Val Glu Glu Ile Val Phe Ser Glu Glu Gly Leu
1145 1150 1155

Glu Glu Pro Ile Gly Phe Glu Phe Ala Gln Leu Ser Ser Leu Val
1160 1165 1170

Leu Tyr Asn Leu Arg Glu Leu Lys Cys Phe Tyr Arg Gly Gln His
1175 1180 1185

Thr Ile Val Trp Ala Met Leu Lys Lys Leu Glu Thr Asp His Ser
1190 1195 1200

Thr Leu Leu Lys Ile Val Gly Ser Asn Ser Gln His Leu Gly Ile
1205 1210 1215

Gln Glu Met Asn Ser Asn Asp Pro Pro Glu Cys Thr Thr Gly Gln
1220 1225 1230

Pro Leu Phe Ser Thr Glu Lys Val Ile Pro Ile Leu Glu Glu Leu
1235 1240 1245

His Leu Arg Leu Thr Asn Pro Asp Asp Ile Ser Lys 1Ile Cys Asp
1250 1255 1260

Gly His Phe Leu Gln Arg Phe Cys Asn Leu Glu Ser Leu Glu Leu
1265 1270 1275

Ser Ser Ser Glu Gly Asp Asp Ala Gln Ile Leu Pro Asp Ala Val
1280 1285 1290

Thr Leu Pro Arg Ile Lys Thr Leu Ile Leu Ser Ser Cys Asn Phe
1295 1300 1305

Leu Lys His Ile Trp Glu Lys Lys Asp Ser Glu Leu Gly His Ile
1310 1315 1320

-59-



Leu

Thr

Leu

Ser

Tyr

Ala

Glu

Glu

Thr

Lys

Tyr

Tyr

Glu

Pro

Cys

Ile

Ser

Gln

Ser

Gly

Asn

Gln
1325
Ser
1340
Glu
1355
Val
1370
Cys
1385
Thr
1400
Leu
1415
Thr
1430
Ser
1445
Thr
1460
Gly
1475
Glu
1490
Phe
1505
Ile
1520
Leu
1535
Gln
1550
Asn
1565
Phe
1580
Ile
1595
Phe
1610
Lys
1625
Asp
1640
Met
1655

Ser

Lys

Phe

Val

Val

Arg

Pro

Asn

Ile

His

Ile

Ile

Ile

Leu

Phe

Val

Glu

Leu

Tyr

Glu

Pro

Arg

Lys

Gly

Phe

Leu

Gly

Thr

Gln

Gly

Thr

Arg

Asn

Asn

Gln

Cys

Trp

Gly

Thr

Val

Ile

Arg

Leu

Ile

Arg

Val

Val

Lys

Cys

Glu

Pro

Tyr

Asn

Met

Tyr

Leu

Phe

Asp

Leu

Asn

Asn

Arg

Leu

Lys

Glu

Tyr

Gly

Thr

Asp

Gly

Ala

Cys

Glu

Ile

Ser

Cys

Leu

Ala

Glu

His

Pro

Arg

Leu

Leu

Gly

Val

Ser

Glu

Glu

Ile

Ser

Asp

Glu

His

Leu

Arg

Leu

Leu
1330
Ser
1345
Asn
1360
Val
1375
Glu
1390
Ile
1405
Arg
1420
Ser
1435
Lys
1450
Tyr
1465
Lys
1480
Arg
1495
Glu
1510
Arg
1525
Cys
1540
Glu
1555
Lys
1570
Gly
1585
Cys
1600
Glu
1615
Gly
1630
Pro
1645
Lys
1660
Lys
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Glu

Ala

Met

Gln

Ile

Asn

Leu

Leu

Gly

Ser

Leu

Asn

Phe

Leu

Ser

Ala

Ile

Ala

Pro

Lys

Asp

Ser

Ile

Tyr

Val

Ser

Met

Leu

Val

Phe

Thr

Gln

Arg

Val

Ser

Pro

Cys

Leu

Thr

Thr

Glu

Leu

Lys

Glu

Leu

Leu

Trp

Ile

-60-

Asn

Phe

Ile

Thr

Ala

Ser

Ser

Glu

Trp

Asn

Asp

His

Asn

Ser

Leu

Thr

Ser

Glu

Met

Ile

Asn

Glu

Gln

Leu

Glu

Gln

Asn

Thr

Asn

Lys

Phe

Leu

Ala

Val

Thr

Glu

Cys

Leu

Lys

Asp

Cys

Ile

Thr

Ser

Ile

Arg

Asp

Val

Cys
1335
Asn
1350
Leu
1365
Met
1380
Glu
1395
Leu
1410
Ser
1425
Met
1440
Gly
1455
Val
1470
Ser
1485
Ile
1500
Ser
1515
Lys
1530
Glu
1545
Asn
1560
Ser
1575
Pro
1590
Thr
1605
Ala
1620
Glu
1635
Leu
1650
Gln
1665
Glu

Gly

Leu

Ala

Arg

Gly

Gln

Pro

Arg

Asp

Glu

Pro

Val

Ser

His

Val

Phe

Ser

Arg

Phe

Asp

Pro

Arg

Leu

Ser

Asp

Thr

Thr

Ile

Gly

Ser

Gly

Val

Leu

Gly

Glu

Asp

Leu

Leu

Val

Ile

Leu

Leu

Ala

Gly

Phe

Ile

Thr

Cys

Leu

Thr

Pro

Ala

Glu

Leu

Asn

Lys

Asn

Tyr

Leu

Leu

Lys

Ser

Met

Phe

Arg

Glu

Ser

Ser

Phe

Lys

Val

Glu



Lys

Lys

Ile

Ala

Phe

Lys

Lys

Ser

Ile

Thr

Trp

Val

Cys

Lys

Asp

Arg

Phe

Leu

Phe

Thr

Lys

Ala

Leu

1670
Leu
1685
Leu
1700
Phe
1715
Thr
1730
Pro
1745
Cys
1760
Lys
1775
Glu
1790
Asn
1805
Phe
1820
His
1835
Leu
1850
Cys
1865
Asp
1880
Asp
1895
Leu
1910
Gln
1925
His
1940
Asn
1955
Asn
1970
Arg
1985
Cys
2000
Arg
2015

Ser

Glu

Glu

Thr

Ser

Phe

Met

Cys

Ile

Pro

Gly

Glu

Phe

Ser

Asp

Ser

Pro

Cys

Asn

Leu

Met

Asp

Tyr

Asn

Glu

Pro

Glu

Ala

Tyr

Lys

Pro

Ser

Ile

Gln

Leu

Ile

Ser

Gln

Lys

Gly

Val

Leu

Val

Ser

Ala

Leu

Ile

Leu

Glu

Ser

Thr

Ser

Val

Ala

Asn

Leu

Val

Ile

Gln

Phe

Arg

Leu

Ala

Lys

Thr

Thr

Ile

Asp

Lys

Phe

Gln

Ala

Ile

Tyr

Arg

Leu

Phe

Gln

Glu

Leu

Cys

Ser

Cys

His

Pro

Ala

Leu

Thr

Cys

Thr

Glu

Leu

1675
Pro
1690
Ile
1705
Leu
1720
Val
1735
Leu
1750
Thr
1765
Asp
1780
Gly
1795
Pro
1810
Glu
1825
Ser
1840
Ile
1855
Leu
1870
Gln
1885
Ala
1900
Glu
1915
Phe
1930
Lys
194¢5
Leu
1960
Ser
1975
Asp
1990
Ile
2005
Ser
2020
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Phe

Val

Thr

Glu

Arg

His

Cys

Glu

Pro

Leu

Thr

Pro

Pro

Ile

Ala

Leu

Ser

Thr

Lys

Ile

Cys

Gln

Cys

Asn

Asn

Asn

Glu

Leu

Ala

Gln

Thr

Leu

Lys

Glu

Glu

Asn

Phe

Leu

Thr

Asn

Leu

Val

Ala

Asn

Gly

Leu

-61-

Met

Cys

Asn

Thr

Glu

Thr

Asn

Gln

Phe

Leu

Cys

Lys

Leu

Gln

Thr

His

Leu

Val

Ser

Thr

Met

Ala

Pro

Met

Asp

Gln

Met

Asn

Glu

Val

Gly

Arg

Lys

Phe

Ala

Glu

Phe

Arg

Leu

Lys

Pro

Gly

Ser

Ile

Ile

Ser

1680
Glu
1695
Ser
1710
Ser
1725
Ala
1740
Leu
1755
Trp
1770
Gln
1785
Ala
1800
Val
1815
Pro
1830
Ser
1845
Thr
1860
Lys
1875
Glu
1890
Leu
1905
Trp
1920
Leu
1935
Ser
1950
Cys
1965
Leu
1980
Glu
1995
Val
2010
Leu
2025

Arg

Leu

His

Lys

Pro

Pro

Ile

Ser

Asn

Asp

Lys

Asp

Leu

Gly

Ser

Thr

Leu

Leu

His

Met

Glu

Phe

Ala

Leu

Glu

Gly

Phe

Asn

Ser

Phe

Thr

Glu

Asp

Leu

Leu

Leu

Leu

Glu

Glu

Glu

Val

Gly

Gln

Ile

Ser

Ser

Glu

Glu

Val

Val

Leu

Leu

Ala

Glu

Val

Thr

Lys

Ala

Val

Ser

Leu

Glu

Val

Ser

Leu

Leu

Ile

Gln

Phe



2

Cys Leu Gly Asn Gln Ser Phe As
2030 2035
Ile Val His Glu Cys Pro Lys Le
2045 2050
Leu Thr Thr Pro Lys Leu Gln Gl
2060 2065
Tyr Glu Tyr Tyr Asp Ala Glu Gl
2075 2080
Glu Glu Tyr Glu Glu Asn Ser Me
72090 2095
Thr Ile Arg Lys Leu Phe Glu Gl
2105 2110
Asp Glu Asp Glu Asp Asp Asp Gl
2120 2125
Asp Glu Asp Asp Asp Glu Glu Hi
2135 2140
Asp Asp Asp Gly
2150
<210> 11
<211> 928
<212> ADN
<213> Corchorus olitorius
<400> 11
atgaaatgtc ctcaactttt gtgcctgatg
gagtatgtgg aaattgaaga ttgtagtaac
cttcgatcat tgaaagattt gagtgttaaa
gcagagttgc catctacgct gaaaactttg
ttacccaagg gactggtgca caatggtagce
ctggagattc taggatgtcc atctcttaga
cttaagcaac tcgatatttg ggattgcatg
g:c.yaatagtc agtcacttga atttattcgt
ccgcagtgecc tatacaggtt tgattatcta
ttggagtctt tcccagaaaa gggcttgcct
aactgtgtga atcttaagtc cctaccaaat
ttgactttat ttggttgtcc aagtgtagéa
acaactcttg tccacctgcg agtccagagt
ctccaggacc ttgtttttct tgaatcattg
ttgccaaagg atggcctgcc aagcatgcett
ctagaaaaaa aatgcttata tgagaaag
<210> 12
<211> 309
<212> PRT

<213>

Corchorus olitorius

6664

p Phe Pro

u Glu Ile

n Val Leu

u Tyr Glu

t Trp Glu

u Met Ala

u Glu His

s Glu Asp

gatgaagaga
ctggcaaagc
tggtgcccca
tcaatcttgg
agcagcattg
ttgttttcaa
cagttgaagt
attgggaact
actgagttgc
attcgcaacc
cggatgcatt
tcctttecgg
ctacctaatc
gatgtctgga
ggtttacttc

-62-

Thr

Phe

Leu

Asp

Gly

Glu

Glu

Glu

Leu Gln
2040
Cys
2055
Pro
2070
Glu
2085
Asp
2100
Asp
2115
Asp
2130
Asp
2145

Gln

Glu

Tyr

Leu

Glu

Glu

Glu

atgagctgcce
ttccaaatgg
aactgatgtc
gatgtgaatc
gtagatgtaa
ctggtgagct
gtattccaga
gcaaaaattt
atgtaaatca
tcaatctggt
acctcacatc
aagaagagtt
tggaatattt
attgccctaa

agatcagaaa

Lys Leu

Gly Asp

Tyr Glu

Asp Ala

Lys Ser

Asp Glu

Asp Glu

Asp Glu

ctccaatctg
gctacaaaag
ttttccaaat
tttagagtct
tcttgataac
accaacttgce
gagattgctg
gaaaacctta
atgcccttce
tttaatatcc
cctgcagtat
tactattcca
atctaagggg
gcttcagtac
ctgtcctcectt

60
120
180
240
300
360
420 .
480
540
600
660
720
780
840
900
928



<400> 12

Met Lys Cys

1

Pro

Lys

Val

Ser

65

Leu

Asn

Ser

Cys

Ser

145

Pro

Gln

Asn

Pro

Gly

225

Thr

Leu

Trp

Met

Cys
305

<210> 13

Ser

Leu

Lys

50

Thr

Pro

Leu

Thr

Met

130

Leu

Gln

Cys

Leu

Asn

210

Cys

Thr

Ser

Asn

Leu

290

Leu

Asn
Pro
35

Trp
Leu
Lys
Asp
Gly
115
Gln
Glu
Cys
Pro
Asn
195
Arg
Pro
Leu
Lys
Cys
275

Gly

Tyr

<211> 565
<212> ADN

<213> Corchorus

Pro
Leu
20

Asn
Cys
Lys
Gly
Asn
100
Glu
Leu
Phe
Leu
Ser
180
Leu
Met
Ser
Val
Gly
260
Pro

Leu

Glu

Gln

Glu

Gly

Pro

Thr

Leu

85

Leu

Leu

Lys

Ile

Tyr

165

Leu

Val

His

Val

His

245

Leu

Lys

Leu

Lys

Leu

Tyr

Leu

Lys

Leu

70

Val

Glu

Pro

Cys

Arg

150

Arg

Glu

Leu

Tyr

Glu

230

Leu

Gln

Leu

Gln

Leu

Val

Gln

Leu

55

Ser

His

Ile

Thr

Ile

135

Ile

Phe

Ser

Ile

Leu

215

Ser

Arg

Asp

Gln

Ile
295

olitorius
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Cys
Glu
Lys
40

Met
Ile
Asn
Leu
Cys
120
Pro
Gly
Asp
Phe
Ser
200

Thr

Phe

Val.

Leu

Tyr
280
Arg

Leu
Ile
25

Leu
Ser
Leu
Gly
Gly
105
Leu
Glu
Asn
Tyr
Pro
185
Asn
Ser
Pro
Gln
Val
265

Leu

Asn

-63-

Met

10

Glu

Arg

Phe

Gly

Ser

90

Cys

Lys

Arg

Cys

Leu

170

Glu

Cys

Leu

Glu

Ser

250

Phe

Pro

Cys

Asp

Asp

Ser

Pro

Cys

75

Ser

Pro

Gln

Leu

Lys

155

Thr

Lys

Val

Gln

Glu

235

Leu

Leu

Lys

Pro

Glu

Cys

Leu

Asn

60

Glu

Ser

Ser

Leu

Leu

140

Asn

Glu

Gly

Asn

Tyr

Glu

Ser

Lys

45

Ala

Ser

Ile

Leu

Asp

125

Glu

Leu

Leu

Leu

Leu

205

Leu

220 |

Glu

Pro

Glu

Asp

Leu
300

Phe

Asn

Ser

Gly

285

Leu

Asn

Asn

30

Asp

Glu

Leu

Gly

Arg

110

Ile

Asn

Lys

His

Pro

190

Lys

Thr

Thr

Leu

Leu

270

Leu

Glu

Glu

15

Leu

Leu

Leu

Glu

Arg

95

Leu

Trp

Ser

Thr

Val

175

Ile

Ser

Leu

Ile

Glu

255

Asp

Pro

Lys

Leu

Ala

Ser

Pro

Ser

80

Cys

Phe

Asp

Gln

Leu

160

Asn

Arg

Leu

Phe

Pro

240

Tyr

Val

Ser

Lys
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<400> 13
atgccgagca attttggtgce attaactaat cttcaactgce
aaagacaagg gatatcaaat aagggagcta caggatttat
tatatttcag ggttagagaa tgttgttgaa actgaagatg
gataagtcag gactagataa gttggtgtta gactggaaga
gactttgaga atataagaga agatgttgag caaaaggtgt
aaacaactta aaaagcttgt tattatgcac tacagaggtt
ggaaattctt cattgactaa tttagaatct ttacagctta
tcattgccat cgcttgggga actaccattg ttgaaaaatg
agtataagca gtgtgggagt agagttcctt ggagaaaaaa
ttggagcttt tacaatttga agaca
<210> 14
<211> 188
<212> PRT
<213> Corchorus olitorius
<400> 14
Met Pro Ser Asn Phe Gly Ala Leu Thr Asn Leu
1 5 10
Phe Val Val Gly Lys Asp Lys Gly Tyr Gln Ile
20 25
Leu Ser Asn Leu Lys Gly Ser Leu Tyr Ile Ser
35 40
Var Glu Thr Glu Asp Ala Ser Lys Ala Lys Ile
50 55
Leu Asp Lys Leu Val Leu Asp Trp Lys Ser Gly
65 70 75
Asp Phe Glu Asn Ile Arg Glu Asp Val Glu Gln
85 90
Leu Glu Pro Ser Lys Gln Leu Lys Lys Leu Val
100 105
Gly Leu Met Leu Ala Lys Trp Val Gly Asn Ser
115 120
Glu Ser Leu Gln Leu Ile Asn Cys Thr Asn Cys
130 135
Leu Gly Glu Leu Pro Leu Leu Lys Asn Val Val
145 150 155
Ser Ile Ser Ser Val Gly Val Glu Phe Leu Gly
165 170
Pro Phe Arg Ala Leu Glu Leu Leu Gln Phe Glu
180 185
<210> 15
<211> 3141
<212> ADN
<213> Corchorus olitorius
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tatcagattt
caaatctcaa
catcaaaggc
gtggaatgaa
tggatttgct
tgatgttggce
taaattgtac
tggtgatcag

cgatggaacc

Gln Leu Leu

Glu Leu
30
Glu

Arg
Gly Leu
45
His Asp
60
Met

Lys

Lys Lys

Lys Val Leu

Ile His
110
Thr

Met

Leu
125

Ser

Ser

Leu Leu

140

Ile Arg Arg

Glu Lys Thr

Asp

tgttgtggge
gggttcactt
taagatacat
gaagaataga
tgaaccatct
aaaatgggtg
caattgcttg
gagattggat
ttttcgagca

Ser
15
Gln

Asp

Asp

Asn Val

Ser Gly

Asn Arg
80
Asp Leu
95
Tyr Arg

Asn Leu

Pro Ser

Leu Asp
160
Met Glu

175

60
120
180
240
300
360
420
480
540
565



<400> 15

atggatccat
gttggagcat
ctagaagaat
aacaagcttc
aggctgcgcec
ttggctaagg
attaaagatg
gtactagaat
tacccaactt
cgagtcattc
gcttctgatc
tgtagtcgtg
attagtaaat
gatcttgatt
cttcttgatg
aattgtaagt
aaggtagagc
agcctcctta
caccaccctc
aaatgggaga
tcatatgtga
agtctagaag
tgggcagaac
agcttgtttt
atggatccac
gattcaattg
tggcttctta
ttctttgata
ctaatggcaa
ttgggaccca
gcagaagcca
gaaactgaca
atccaaacaa
gttgataagg
gccaaggatt
tcaaaagctg
gagagtgaat
ctggctggcce
caagtgagac
aaaccacaaa
ttggaggcta
cayatgattg
accgaacaaa

ggtggggaac
atgatgcagt

tacaagctgt
tagaacaagc
ttgtgtgtga
acaatgctca
caaacatcag
tattctggaa
acttaaattg
caaccgcaca
ctagtaaatg
taattgttgg
cacccaaaaa
ctgcttgcaa
tcctggtgcea
atgtttgtta
atgtatggga
acttagtaac
taagcaagga
gtgaagaaga
taacagttgc
aggctataac
atgagaaaga
caatgcctgt
cggtaccaga
cactcattgt
tataccaagt
agatgctact
tttttgggaa
ttttagatga
gcaaatccat
agattacgga
tcataatcat
gtacagttga
acattttaac
tgcttcaaag
ggcatgagag
ttgaaagaat
ctgaactagt
cttctttgaa
ttcgtttaga
cttttgaaga
tgcaggatct
ttcaaagtcc
attctataag
cctgcatcaa

gcaacactgc
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tgcagctgca
ctccagaaat
tcttgagaat
gttagattac
gaaggcaaga
ttccatggcc
gtggcttgat
agatacgcca
tatctttgtg
gttatctggt
atttgcaggt
tggcagtaag
gattgggttc
cttgcttcaa
gcaggacata
aacaagaaat
tgatataagg
gcttccgggt
tgttatggga
caacctatca
tgctgaggac
tgactcaaag
agcatgcata
ctgcaagctt
acatgacatg
gcatagatct
agagaatgtg
aaaacaagtg
atctgaactc
tattgtctca
ttttagtaag
taagttggca
catccttgcec
tatccccttt
catgtttaca
gtttgctttt
gcaacaccat
tagttctctt
gagatttgtt
tcttatccac
tgtgccgata
cctaattaga
atcagaatct
taagtttcta
agagttgcag

acacaaataa
cttgatgaag
ttggcacaac
caacttcaaa
acagttgtat
ggagatccgce
actcaaatgt
gttcgattga
aaggagttgce
attggaaagt
ggagcacttg
gttgaatatc
tggaaaaaga
gaagccttgt
gttcagcggt
gaagccgtcce
gagataagca
atagcagaga
aaggctctta
acttttgcta
acattaacca
agactcttca
gaggctatat
gtcgaagggt
gtttcattgt
aaaccagaag
aaaaagattg
gttatcacct
gaagcaagca
actaattcac
actgattatt
agtatgttag
aagattgctg
aaccaggttg
atattgatgt
cagattgata
gccattgtca
cgacctgcta
atgccagacc
aagatgctag
attgaaaagg
aggttatcag
gcatttttac
gagtttgatg
gattcagcct
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tatccagtat
ctccaaagag
gaattaggca
gtttgcatgc
caaaaagtaa
ttggaaaact
tggcacaaaa
aaataaagac
ttgaacagga
cttgtttage
aacttggatt
agaagcgttt
ttaaggagga
atgggaaaag
ttgctaaact
atgaaattac
agggaatcct
gcttacttga
gaaaagaagt
catgcgcacc
tttttggtte
tcgetettge
ggtcatgtat
ctttattgat
accttgatag
aaactgcatt
ttgaagagag
tagaatccag
gagcaagctt
agagtatgat
gcaactattt
aagattgcga
agtttggaag
ctgacttgct
ctttgaccaa
aaaatctgat
ctttgaaggc
atctagacct
ggaacattcc
ataatgacaa
ctggagaccc
aacttctgca
taatgaagct
ttattcctga

atacagctct

ggttggggcet
aatccgaagc

aaaacatgcc
ccttatagaa
aatcaagaac
gacagtttta
tgttgagaaa
tgatcaaggc
ggatactcat
tcgtcaagta
tgggcaatgg
ggcaaggaaa
gaatagtgga
cattttagtc
gtatgataac
agaagctgaa
tctgtaccat
acggtgtgge
aagagctgag
aggtccagtc
atttgagttc
ttctctttca
c¢gggcaggag
gaaggtagac
caagactact
tatttgccct
gatgaagctt
tattgaggct
tagtaggata
tgcagtgtct
tccatccectt
agatcctgta
cccggagatt
ctctcccaat
agctggaaag
taaccttata
attttatgag
cttgccatgg
cctttececeg
caaacaggtg
aggtttcaga
acatggacat
agcttactct
gctggtaaag

gcaccaaatg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



ctttttggca
aagattcctt
gtatttgata
gttgtggaga
ggatttctga
aaacaacagg

attttagcgg
agtggtcgga

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

16
1046
PRT

Corch

<400> 16
Met Asp Pro
1

Met Val Gly

Glu Ala Pro

35

Glu Asn Leu

50

Asn Ala Gln

65
- Arg

Leu Arg

Lys Ile Lys

Pro Leu Gly

115

Leu Asp Thr
130

Thr Ala

145

Tyr

Gln

Pro Thr

Glu Asp Thr

Lys Ser Cys

195

Ala Gly Gly
210

Ala

225

Ile

Asn

Ser Lys

atggtggggt
atgcacttga
ttgttgagct
aactcaccaa
aggcgatgga
tggttagaaa
ctgtagaagc
ataggaagta

orus

Leu Gln

Ala Val
20
Lys Arg

Ala Gln

Leu

Asp

Asn
85

Pro
Asn Leu
100
Lys Leu

Gln Met

Asp Thr

Ala

Gly

Ile

Arg

Tyr

70

Ile

Ala

Thr

Leu

Pro

26664

tcttgttttg
gagcaaatct
gggaagcaaa
gttagaaaaa
taagtgtaag
ggtaagagcc
tttcctectcet

a

olitorius

Val Ala

Ala Leu

Ser
40
Arg

Arg

Ile
55
Gln Leu

Arg Lys

Lys Val

Val Leu
120
Ala Gln
135

Val Arg

150

Ser
165
Arg

Ser

His
180
Leu Ala

Ala Leu

Gly Ser

Lys

Val

Arg

Glu

Lys

Cys Ile

Ile Leu

Gln Val
200
Leu Gly
215

Val Glu

230

Phe Leu

245

Val

Gln Ile

agtaagatct
gcgaagactc
gcctgcttag
agtggtgggg
catctcacag
tccttgaaag
ggagggtcaa

Ala Ala
10

Gln

Thr

Glu
25

Leu

Ala

Glu Glu

Gln Lys His

Gln Leu
75
Thr

Ser
Ala Arg
90
Phe Trp
105

Ile

Asn

Lys Asp

Asn Val Glu
Ile
155

Lys

Leu Lys

Phe Val
170
Ile Val
185

Ala

Gly

Ser Asp

Phe Gly Gln

Tyr Gln Lys
235
Phe Trp

250

Gly
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tcaaaatggg
gggaagtcct
agaaaatgct
gctctggtga
tagcggagcg
gccacaaatt

ggggtgcaag

Gln Ile Ile

Asn
30

Ser Arg

Phe Val
45

Asn

Cys

Ala
60

His

Lys

Ala Leu

Val Val Ser

Met Ala
110

Asn

Ser

Leu
125
Val

Asp

Lys Leu

140
Lys

Thr Asp

Glu Leu Leu

Leu Ser Gly
190
Pro Lys
205

Cys

Pro

Trp Ser

1220

Arg Leu Ala

Lys Lys Ile

tctaatagac
gctgcatttt
atctttgcaa
aattgtgatt
aaaggtgatg
cgaaactcgg

tggtagtggc

Ser Ser
15
Leu Asp

Asp Leu

Leu His

Ile Glu
80
Lys Ser
95
Gly Asp

Trp Trp

Glu Ser

Gln Gly
160
Glu Gln
175
Ile Gly

Lys Phe

Arg Ala

Arg Lys
240
Lys Glu
255

2760

2820

2880
2940
3000
3060
3120
3141



Glu

Leu

Asp

Leu

305

Lys

Leu

Glu

Met

Ala

385

Ser

Ser

Phe

Cys

Leu

465

Met

Ser

Glu

Asn

Leu

545

Leu

Phe

Ser

Ser

Thr

Asn

Tyr

Leu

Ser

Gly

370

Ile

Tyr

Phe

Ile

Ile

450

Ile

Asp

Lys

Glu

Val

530

Asp

Met

Ser

Gln

Lys

610
Val

Ser
Gly
275
Val
Thr
Glu
Tyr
Leu
355
Lys
Thr
Val
Glu
Ala
435
Glu
Val
Pro
Thr
Thr
515
Lys
Glu
Ala
Arg
Ser
595

Thr

Asp

Gly

260

Lys

Gln

Thr

Leu

His

340

Leu

Ala

Asn

Asn

Phe

420

Leu

Ala

Cys

Leu

Thr

500

Ala

Lys

Lys

Ser

Ile

580

Met

Asp

Lys

Asp

Ser

Arg

Arg

Ser

325

Ser

Glu

Leu

Leu

Glu

405

Ser

Ala

Ile

Lys

Tyr

485

Asp

Phe

Ile

Gln

Lys

565

Leu

Ile

Tyr

Leu

Leu

Ile

Phe

Asn

310

Lys

Leu

Arg

Arg

Ser

390

Lys

Leu

Ser

Trp

Leu

470

Gln

Ser

Ile

Val

Val

550

Ser

Gly

Ala

Cys

Ala

Asp

Leu

Ala

295

Glu

Asp

Leu

Cys

Lys

375

Thr

Asp

Glu

Leu

Ser

455

Val

Val

Ile

Cys

Glu

535

Val

Ile

Pro

Val

Asn

615

Ser

26664

Tyr

Val

280

Lys

Ala

Asp

Ser

Gly

360

Glu

Phe

Ala

Ala

Ser

440

Cys

Glu

His

Glu

Pro

520

Glu

Ile

Ser

Lys

Ser

600

Tyr

Met

Val
265
Leu
Leu
Val
Ile
Glu
345
His
Val

Ala

Glu

Asp
Met
505
Trp
Arg
Thr
Glu
Ile
585
Ala

Phe

Leu

-67-

Cys

Leu

Tyr

His

Arg

330

Glu

His

Arg

Thr

Asp

410

Pro

Ala

Gly

Ser

Met

490

Leu

Leu

Met

Leu

Leu

570

Thr

Glu

Pro

Glu

Tyr
Asp
Asp
Glu
315
Glu
Glu
Pro
Ala
Cys
395
Thr
Val
Glu
Gln
Leu
475
Val
Leu
Leu
Lys
Glu
555
Glu
Asp
Ala

Ser

Asp

Leu

Asp

Asn

300

Ile

Ile

Leu

Leu

Glu

380

Ala

Leu

Asp

Pro

Glu

460

Leu

Ser

His

Ile

Leu

540

Ser

Ala

Ile

Ile

Leu

620
Cys

Leu

Val

285

Asn

Thr

Ser

Pro

Thr

365

Lys

Pro

Thr

Ser

Val

445

Ser

Met

Leu

Arg

Phe

525

Phe

Ser

Ser

Val

Ile

605

Glu

Glu

Gln

270

Trp

Cys

Glu

Lys

Gly

350

Val

Trp

Gly

Ile

Lys

430

Pro

Leu

Lys

Tyr

Ser

510

Gly

Phe

Ile

Arg

Ser

590

Ile

Thr

Asp

Glu

Glu

Lys

Ala

Gly

335

Ile

Ala

Glu

Pro

Phe

415

Arg

Glu

Phe

Val

Leu

495

Lys

Lys

Asp

Glu

Ala

575

Thr

Ile

Asp

Pro

Ala

Gln

Tyr

Glu

320

Ile

Ala

Val

Lys

Val

400

Gly

Leu

Ala

Ser

Asp

480

Asp

Pro

Glu

Ile

Ala

560

Ser

Asn

Phe

Ser

Val
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625 630 635 640
Ile Gln Thr Asn Ile Leu Thr Ile Leu Ala Lys Ile Ala Glu Phe Gly
645 650 655
Ser Pro Glu Ile Val Asp Lys Val Leu Gln Ser Ile Pro Phe Asn Gln
660 665 670
Val Ala Asp Leu Leu Ser Pro Asn Ala Lys Asp Trp His Glu Ser Met
675 680 685
Phe Thr Ile Leu Met Ser Leu Thr Lys Ala Gly Lys Ser Lys Ala Val
690 695 700
Glu Arg Met Phe Ala Phe Gln Ile Asp Lys Asn Leu Ile Asn Leu Ile
705 710 715 720
Glu Ser Glu Ser Glu Leu Val Gln His His Ala Ile Val Thr Leu Lys
725 730 735
Ala Phe Tyr Glu Leu Ala Gly Pro Ser Leu Asn Ser Ser Leu Arg Pro
740 745 750
Ala Asn Leu Asp Leu Leu Pro Trp Gln Val Arg Leu Arg Leu Glu Arg
755 760 765
Phe Val Met Pro Asp Arg Asn Ile Pro Leu Ser Pro Lys Pro Gln Thr
770 775 780
Phe Glu Asp Leu Ile His Lys Met Leu Asp Asn Asp Asn Lys Gln Val
785 790 795 800
Leu Glu Ala Met Gln Asp Leu Val Pro Ile Ile Glu Lys Ala Gly Asp
805 810 815
Pro Gly Phe Arg Gln Met Ile Val Gln Ser Pro Leu Ile Arg Arg Leu
820 825 830
Ser Glu Leu Leu Gln His Gly His Thr Glu Gln Asn Ser Ile Arg Ser
835 840 845
Glu Ser Ala Phe Leu Leu Met Lys Leu Ala Tyr Ser Gly Gly Glu Pro
850 855 860
Cys Ile Asn Lys Phe Leu Glu Phe Asp Val Ile Pro Glu Leu Val Lys
865 870 875 880
Met Met Gln Cys Asn Thr Ala Glu Leu Gln Asp Ser Ala Tyr Thr Ala
885 890 895
Leu His Gln Met Leu Phe Gly Asn Gly Gly Val Leu Val Leu Ser Lys
900 905 910
Ile Phe Lys Met Gly Leu Ile Asp Lys Ile Pro Tyr Ala Leu Glu Ser
915 920 925
Lys Ser Ala Lys Thr Arg Glu Val Leu Leu His Phe Val Phe Asp Ile
930 935 940
Val Glu Leu Gly Ser Lys Ala Cys Leu Glu Lys Met Leu Ser Leu Gln
945 950 955 960
Val Val Glu Lys Leu Thr Lys Leu Glu Lys Ser Gly Gly Gly Ser Gly
965 970 975
Glu Ile Val Ile Gly Phe Leu Lys Ala Met Asp Lys Cys Lys His Leu
980 985 990
Thr Val Ala Glu Arg Lys Val Met Lys Gln Gln Val Val Arg Lys Val
995 1000 1005

-68-



Arg Ala
1010

Ala Val Glu Ala Phe Leu

1025

Ser Gly Ser Gly Arg Asn

1040

<210> 17
<211> 3009
<212> ADN

Ser Leu Lys Gly

2

His
1015
Ser
1030
Arg Ly
1045

<213> Corchorus olitorius

<400> 17

atgggaagag
gcaatgétct
gaagtgaagg
gtggatcctt
agcaaggtca
gacctaagtc
gacatgctct
atcacaagcc
gagattggaa
gaattgcctg
aacttctctg
tttcaaggtt
tctgatttga
catgactcac
tatattgggg
gaaattccca
cagctcaccg
ttcaacaatt
ttggttgaga
cagaatttcc
ggggggcagyg
ggtgcttcca
gataacgata
tctgcaactc
tatggactct
tatataaatg
ggagaattgg
attgtaaaga
gctggaaggg
atatcagtgg
attgcggcag
tggagaaaag
ctgcaaacag

gagaacaaaa

ctgattttac
ggctttcaac
cactgaaagc
gcagtggaaa
cctgcaattg
gcaactactt
ctttcatggg
tcacaaactt
agttgatcaa
cagaactagc
gaaagatacc
gctctcttga
ggattagtga
tgaagacatt
atatgaagaa
gttcattcta
ggtctgtccce
tcacctggga
gctactccac
catgttcagce
aattaaatgt
tgttttacct
ttgatgcaga
attccgaact
gcctagggaa
atcgatcatt
tgctgaaaga
actttacagc
gaacaacagg
tttcaaactt
gggcagcttc

gctggctggg
gaattttcag

ttggtgaggg

aactactact
ctttggattt
aatagggaag
ggggaagtgg
ctctttcaac
cacaggttct
gaaccggttg
gtctattgaa
tttacagaaa
caagttggtc
tgattttatc
ggggcctata
cttgaaaggc
gatactaagg
attgaaaacc
caaactgaca
tgagtggatc
cacatcaagt
accaacaaat
ttcaactagt
caatggtgat
ggggcacaac
tgactatatt
ctacacaact
tgggaactac
ttacagcctt
ctttaatatt
cgtcgtgaca
cataccagca
tgagccccca
tgcagcaata
aggcaaaatc
tctaaggcag
tggatttggt
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Lys Phe Glu Thr Arg

S

ccaaagctgc
gctgctgcta
aagatgggga
attgagggag
aacaacacca
attcctaaag
tctggtccat
gggaacaact
cttgttctcet
aacttgactg
agtaactgga
ccttccagca
aaagggtccc
aactgcaaga
ctggatctca
aaagctgatt
ctagaaagaa
ccaatagaat
aaactaagta
caacataaat
gccaaatatg
tgggcattaa
gttaccaata
gcgcgtgttt
actgttaatc
gggaaacgca
caagatgaag
agaaatacat
agggggatgt
actgttgttg
cttatagtcc
tctgctgaaa
attaaagctg
tctgtttaca
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Ile
1020

1035

tacttctact
ctcctcttcet
agaaggattg
atgaagaaac
cctgccatgt
aatgggctac
tcccaaaagt
tttcaggacc
catctaatgc
atatacggtt
agcagattca
tttctacttt
catttccgcet
tacatggaga
gctataataa
tcttgtattt
ataaaaatgc
gtcctcgagg
aagttcattc
actccttgca
aagctgatat
gcagcactgg
cttctgcatt
ctccectcete
ttcattttgc
tattcgatgt
ctggaggtac
taaaaatcca
atggtccact
gcaagaagaa
ttatggtctt
acgagctgaa
ccaccaacaa

agggtttatt

Leu Ala

Gly Gly Ser Arg Gly Ala Ser Gly

tgttttcatt
tcattctgaa
ggattttggg
tggatttgca
agtaaccatg
catgaagttg
tcttaccaac
cattcctcca
cttaagtgga
tagcgacaat
aaaactgcag
gactagctta
attgcgtaac
aatcccagag
cttgactgga
gactcggaat
ggatatatct
gagcgtgaac
atgtctaaaa
cataaattgt
ggaaccaaga
aaacttcatg
gtccaatgta
tctcacatac
agagattatt
ctatattcag
tggtaagccc
cttatactgg
catatcagct
ttatctcata
aggtatcatt
agacctggat
cttcgatgct
atcagatggg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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acagttatcg cagtgaagca gctttcatca aaatctaagc

aatgaaatag gcatgatatc tgcactgcag catccgaatc

tgtgtagaag gaaaccagtt attgctagtt tatgagtaca

cgtgetcecttt ttgggaaggg ctcaacaccc aaattgaaac

aacatttgcc ttggtattgc caggggtttg gcctacctcc

attgtgcaca gggatattaa aacaagtaat gtgttgcttg

atttctgatt ttggtttggc aaagctaaat gatgatgaca

atagccggga caattggtta tatggctcct gagtatgcaa

aaagctgatg tctatagctt tggtgttgtt gcattggaaa

acaaactaca gaccaactga ggactttgtt taccttcttg

gagaggggaa gtttgttgga gttggttgat ccagagttgg

gaggcaatgg tgatgctgaa tgtggctcta ctatgcacca

cctaccatgt cacaggttgt gagcatgctc gaaggccaaa

tccgaccctg gattttcatc catgaattcg aaattcaagg

caaaatccaa gccaaacaat gagcttgtca agcaatggcc

tcaaacatag aagacataga agagaatagt catcttttga

gaggcgtga

<210> 18

<211> 1002

<212> PRT

<213> Corchorus olitorius

<400> 18

Met Gly Arg Ala Asp Phe Thr Thr Thr Thr Pro

1 5 10

Leu Val Phe Ile Ala Met Leu Trp Leu Ser Thr

20 25
Ala Thr Pro Leu Leu His Ser Glu Glu Val Lys
35 40
Gly Lys Lys Met Gly Lys Lys Asp Trp Asp Phe
50 55

Ser Gly Lys Gly Lys Trp Ile Glu Gly Asp Glu

65 70 75

Ser Lys Val Thr Cys Asn Cys Ser Phe Asn Asn
85 90

Val Val Thr Met Asp Leu Ser Arg Asn Tyr Phe

100 105
Lys Glu Trp Ala Thr Met Lys Leu Asp Met Leu
115 120
Arg Leu Ser Gly Pro Phe Pro Lys Val Leu Thr
130 135

Thr Asn Leu Ser Ile Glu Gly Asn Asn Phe Ser

145 150 155

Glu Ile Gly Lys Leu Ile Asn Leu Gln Lys Leu
165 170

Ala Leu Ser Gly Glu Leu Pro Ala Glu Leu Ala

-70-

agggaaatcg
ttgtgaagct
tggaacataa
tggactggtc
atgaagagtc
acaagaatct
aaacccacat
tgcgtggata
ttgttagtgg
actgggccta
gatcagagta
atgcagcccc
cctcagttca
ccttagttaa
caaatacaga

gagttagttc

Lys Leu Leu

Phe Phe
30
Lys

Gly
Ala Leu
45
Gly Val
60
Glu

Asp

Thr Gly

Asn Thr Thr

Thr Gly Ser
110
Phe Met
125

Ile

Ser

Asn Thr

140

Gly Pro Ile

Val Leu Ser

Lys Leu Val

tgaatttgtg
ctatggatgt
ctgtgtatct
tacccggaaa
gagaattaaa
aaatgcaaaa
cagcactcgt
cctaaccagc
aaagagcaac
tgttttgaga
ctcatcagag
caccctgagg
agacatcctc

tcacttctgg

ttcctcaagt

tattcaatcc

Leu Leu
15
Ala Ala

Ala Ile

Pro Cys

Phe Ala
80
Cys His
95
Ile Pro

Gly Asn

Ser Leu

Pro
160

Asn

Pro

Ser
175

Asn Leu

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3009



Thr
Phe
Ser
225
Ser

Leu

Lys

Ala

Glu

Cys

385

Gly

Met

Leu

Tyr

Ser

465

Tyr

Ala

Arg

Asn

Phe
545

Asp

Ile

210

Leu

Asp

Leu

Ile

Thr

290

Phe

Leu

Asp

Cys

Asn

370

Ser

Gly

Glu

Ser

Ile

450

Glu

Gly

Glu

Ile

Ile

530
Thr

Ile

195

Ser

Glu

Leu

Arg

His

275

Leu

Tyr

Thr

Ile

Pro

355

Lys

Ala

Gln

Pro

Ser

435

Val

Leu

Leu

Ile

Phe

515

Gln

Ala

180
Arg

Asn
Gly
Arg
Asn
260
Gly
Asp
Lys
Gly
Ser
340
Arg
Leu
Ser
Glu
Arg
420
Thr
Thr
Tyr
Cys
Ile
500

Asp

Asp

Val

Phe
Trp
Pro
Ile
245
His
Glu
Leu
Leu
Ser
325
Phe
Gly
Ser
Thr
Leu
405
Gly
Gly
Asn
Thr
Leu
485
Tyr
Val

Glu

Val

Ser

Lys

Ile

230

Ser

Asp

Ile

Ser

Thr

310

Val

Asn

Ser

Lys

Ser

390

Asn

Ala

Asn

Thr

Thr

470

Gly

Ile

Tyr

Ala

Thr
550

Asp

Gln

215

Pro

Asp

Ser

Pro

Tyr

295

Lys

Pro

Asn

Val

Val

375

Gln

Val

Ser

Phe

Ser

455

Ala

Asn

Asn

Ile

Gly

535
Arg

26664

Asn

200

Ile

Ser

Leu

Leu

Glu

280

Asn

Ala

Glu

Phe

Asn

360

His

His

Asn

Met

Met

440

Ala

Arg

Gly

Asp

Gln

520
Gly

_Asn

185

Asn

Gln

Ser

Lys

Lys

265

Tyr

Asn

Asp

Trp

Thr

345

Leu

Ser

Lys

Gly

Phe

425

Asp

Leu

Val

Asn

Arg

505
Gly

Thr

Thr

-71-

Phe

Lys

Ile

Gly

250

Thr

Ile

Leu

Phe

Ile

330

Trp

Val

Cys

Tyr

Asp

410

Tyr

Asn

Ser

Ser

Tyr

490

Ser

Glu

Gly

Leu

Ser

Leu

Ser

235

Lys

Leu

Gly

Thr

Leu

315

Leu

Asp

Glu

Leu

Ser

395

Ala

Leu

Asp

Asn

Pro

475

Thr

Phe

Leu

Lys

Lys

555

Gly

Gln

220

Thr

Gly

Ile

Asp

Gly

300

Tyr

Glu

Thr

Ser

Lys

380

Leu

Lys

Gly

Ile

Val

460

Leu

Val

Tyr

Val

Pro

540
Ile

Lys

205

Phe

Leu

Ser

Leu

Met

285

Glu

Leu

Arg

Ser

Tyr

365

Gln

His

Tyr

His

Asp

445

Ser

Ser

Asn

Ser

Leu

525

Ile

His

190
Ile

Gln

Thr

Pro

Arg

270

Lys

Ile

Thr

Asn

Ser

350

Ser

Asn

Ile

Glu

Asn

430

Ala

Ala

Leu

Leu

Leu

510

Lys

Val

Leu

Pro

Gly

Ser

Phe

255

Asn

Lys

Pro

Arg

Lys

335

Pro

Thr

Phe

Asn

Ala

415

Trp

Asp

Thr

Thr

His

495

Gly

Asp

Lys

Tyr

Asp

Cys

Leu

240

Pro

Cys

Leu

Ser

Asn

320

Asn

Ile

Pro

Pro

Cys

400

Asp

Ala

Asp

His

Tyr

480

Phe

Lys

Phe

Asn

Trp
560



Ala

Leu

Val

Ala

Trp

625

Leu

Asn

Ty'=

Ser

705

Cys

Asn

Lys

Gly

Asp

785

Ile

Ile

Ala

Val

Pro

865

Glu

Tyr

Thr

Met

Gly

Ile

Gly

Ile

610

Leu

Gln

Phe

Lys

Ser

690

Ile

Val

Cys

Leu

Leu

770

Ile

Ser

Ser

Met

Val

850

Thr

Arg

Ser

Asn

Leu

Arg

Ser

Lys

595

Leu

Gly

Thr

Asp

Gly

675

Lys

Ser

Glu

Val

Asp

755

Ala

Lys

Asp

Thr

Arg

835

Ala

Glu

Gly

Ser

Ala

915
Glu

Gly

Ala

580

Lys

Ile

Gly

Gly

Ala

660

Leu

Ser

Ala

Gly

Ser

740

Trp

Tyr

Thr

Phe

Arg

820

Gly

Leu

Asp

Ser

Glu

900

Ala

Gly

Thr

565

Ile

Asn

Val

Lys

Ile

645

Glu

Leu

Lys

Leu

Asn

725

Arg

Ser

Leu

Ser

Gly

805

Ile

Tyr

Glu

Phe

Leu

885

Glu

Pro

Gln

Thr

Ser

Tyr

Leu

Ile

630

Phe

Asn

Ser

Gln

Gln

710

Gln

Ala

Thr

His

Asn

790

Leu

Ala

Leu

Ile

Val

870

Leu

Ala

Thr

Thr

Gly

Val

Leu

Met

615

Ser

Ser

Lys

Asp

Gly

695

His

Leu

Leu

Arg

Glu

775

Val

Ala

Gly

Thr

Val

855

Tyr

Glu

Met

Leu

Ser

26664

Ile

Val

Ile

600

Val

Ala

Leu

Ile

Gly

680

Asn

Pro

Leu

Phe

Lys

760

Glu

Leu

Lys

Thr

Ser

840

Ser

Leu

Leu

Val

Arg

920
Val

Pro
Ser
585
Ile
Leu
Glu
Arg
Gly
665
Thr
Arg
Asn
Leu
Gly
745
Asn
Ser
Leu
Leu
Ile
825
Lys
Gly
Leu
Val
Met
905

Pro

Gln

-72-

Ala

570

Asn

Ala

Gly

Asn

Gln

650

Glu

Val

Glu

Leu

Val

730

Lys

Ile

Arg

Asp

Asn

810

Gly

Ala

Lys

Asp

Asp

890

Leu

Thr

Asp

Arg

Phe

Ala

Ile

Glu

635

Ile

Gly

Ile

Phe

Val

715

Tyr

Gly

Cys

Ile

Lys

795

Asp

Tyr

Asp

Ser

Trp

875

Pro

Asn

Met

Ile

Gly

Glu

Gly

Tle

620

Leu

Lys

Gly

Ala

Val

700

Lys

Glu

Ser

Leu

Lys

780

Asn

Asp

Met

Val

Asn

860

Ala

Glu

Val

Ser

Leu

Met
Pro
Ala
605
Trp
Lys
Ala
Phe
Val
685
Asn
Leu
Tyr
Thr
Gly
765
Ile
Leu
Asp
Ala
Tyr
845
Thr
Tyr
Leu
Ala
Gln

925

Ser

Tyr

Pro

590

Ala

Arg

Asp

Ala

Gly

670

Lys

Glu

Tyr

Met

Pro

750

Ile

Val

Asn

Lys

Pro

830

Ser

Asn

Val

Gly

Leu

910

Val

Asp

Gly
575
Thr
Ser
Lys
Leu
Thr
655
Ser
Gln
Ile
Gly
Glu
735
Lys
Ala
His
Ala
Thr
815
Glu
Phe
Tyr
Leu
Ser
895
Leu

Val

Pro

Pro

Val

Ala

Gly

Asp

640

Asn

Val

Leu

Gly

Cys

720

His

Leu

Arg

Arg

Lys

800

His

Tyr

Gly

Arg

Arg

880

Glu

Cys

Ser

Gly



930
Phe Ser
945

Gln

Ser
Asn Pro
Ser

Ser

Val
995

Leu Arg

19
1989
ADN

<Zi0>
<211>
<212>
<213> Corch
<400> 19
agaatttgtt
agaaaatgat
gttcctccta
tcttecctgat
cactgacatg
gcgattattc
ttatgctgag
gagagccatg
caaatctcct
tgacaatttg
aagctgttcc
cagttctaat
attggaaaca
cttatggata
gggccttatt
agacaatgga
gcttcagtgg
tcrtagagtc
attagtagag
gctagcaagt
ggttccacgt
ttatgaggtt
ggagaccttg
tagactcttt
tgaaggttta
'~ catcacagac
gttgcctaat
atccccagta
tagcttgaag
ctattgcaag
aaaggcattt

Met Asn

Ser

26664

935
Lys

950

Gln
965

Ser
Ser Ser
980

Ser Ser

orus

gtcagtaaga
tcctatgage
ttgctggatg
gaggaaaata
gatgctcata
tgtgagaagg
accattgtca
gccaataagg
tctgaactta
gatagtgaaa
attgagaaac
gctcataata
ggcgatgagg
gcatctgaat
gaagctcctg
atcacagtac
aataatggtc
ttggatttgt
cttcggcatc
ttagcaaagc
gaggctttat
cgcgaagttc
acacaactcc
ggtttgagaa
acagaattag
tgctatgatt
ttggaggttt
agaaaagcaa
aatgtttctt
aaaatggaac

tcaaggctta

‘Thr

Asn

Ile

Met

Ile

Gln Ser

1000

olitorius

tccaacagtc
tacaaacttc
atgtttggga
aatgcaagct
ggaagctcaa
ttggaagaat
ggaaatgtgg
agactgaaga
gaggtatgga
caacaaaaat
aacagcttgt
aagggtttgc
aaacccaagt
ctggggtaaa
gagttgaaaa
tagaacaagt
tgaatcgaat
catttacaag
ttaatttagc
tgaattactt
ctggactttc
ggaattttga
gtatccttgg
atctggttag
tattttcatc
tcaattactt
tatctttgca
gcctgcaaaa
gggtattact
aagttgtaag

aaactataga

Phe Lys Ala Leu

955

Ser Leu Ser Ser

970

Glu Asp Ile Glu

985
Glu Ala

cattgtggcc
aaagattcac
aggaattgat
gatatttaca
agtagaattt
ggagatttta
aggtctaccg
agaatggaaa
agatgtcttt
gtgctttttg
agagtattgg
tgcaattggg
aaagatgaat
taagggaaac
ctgggaagaa
accaatatgc
agcagctaac
cattagaaag
aggtacaaaa
gaatctctca
agagttagtg
aggtgaaggt

tttaacaatcl

atgcatacac
agcttctggce
agtagtgaat
tggtctacca
tttgcgecttg
acttccaaag
tggagaagag
gatccgcgac

-73-

940

Val Asn His Phe Trp

960

Asn Gly Pro Asn Thr

975

Glu Asn Ser His Leu

990

aggttgggat
aatgttttaa
cttagtgaaa
acgcggtcca
ctggacgagg
gagtcaccac
cttgccttaa
tatgcaattg
acccttttaa
tattgttctc
attggtgaag
tccctaaaag
gatgttatcc
cttttggtag
gcaaaaagga
ccaaatctgt
ttttttcaat
atcccagtaa
ataacaacat
cgcacatatt
gtcttgaatt
gaagttgaat
tcctcaatag
tatttactcc
ttaacattga
gctgaggatg
aaagtgactt
ttgaatatct
ttagaagcaa
ggactactag
cttcctgaat

tgccatggga
aaaataagag
ttgggattcc
tggatgtttg
agaaatcatg
ctgttagaac
tcactgtggg
aattactcaa
agtttagcta
ttttcecegge
gattcctaga
tagcttgttt
gaagttttgce
aagcaagctt
tttccttgtt
tgactctgtt
ctatgcctgce
gcatcagtca
tgcctaggga
ctcttcgaac
tgtattacag
ttgaggtatt
cctcecctgaa
taaaggagtg
gaagacttag
gacaaaagtg
cagtgtggaa
ggtattgtca
tttacttgtt
agcctgatcc

taaagagtat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



cagtccatgg acattggctt tcccctgctt gaagagcatt gctgtgattg attgtccaaa

gctgaagaaa ctaccaattg gaacccataa ttcctcaact cttccaactg tgtactgtag

tgaagaatg

<210> 20
<211> 66

<zl2>
<213>

<400> 20
Glu Phe Val

1

Leu

His

Trp

Glu

65

Thr

Glu

Leu

Cys

Asn

145

Lys

Lys

Leu

Leu

His

225

Leu

Arg

Asn

Glu

Pro
Asn
Glu
50

Asn
Asp
Lys
Glu
Gly

130
Lys

Tyr
Val
210
Asn
Glu
Ser

Leu

Asn

2

PRT

Corchorus

Trp
Val
35

Gly
Lys
Met
Ser
Ser
115
Gly
Glu
Pro
Ser
Cys
195
Glu
Lys
Thr
Phe
Leu

275
Trp

Val
Glu
20

Leu
Ile
Cys
Asp
Trp
100
Pro
Leu
Thr
Ser
Tyr
180
Ser
Tyr
Gly
Gly
Ala
260

Val

Glu

olitorius

Ser

Glu

Lys

Asp

Lys

Ala

85

Arg

Pro

Pro

Glu

Glu

165

Asp

Leu

Trp

Phe

Asp

245

Leu

Glu

Glu

‘Lys

Asn

Asn

Leu

Leu

70

His

Leu

Val

Leu

Glu

150

Leu

Asn

Phe

Ile

Ala

230

Glu

Trp

Ala

Ala

Ile

Asp

Lys

Ser

55

Ile

Arg

Phe

Arg

Ala

135

Glu

Arg

Leu

Pro

Gly

215

Ala

Glu

Ile

Ser

Lys

26664

Gln

Ser

Arg

40

Glu

Phe

Lys

Cys

Thr

120

Leu

Trp

Gly

Asp

Ala

200

Glu

Ile

Thr

Ala

Leu

280
Arg

Gln
Tyr
25

Phe
Ile
Thr
Leu
Glu
105
Tyr
Ile
Lys
Met
Ser
185
Ser
Gly
Gly
Gln
Ser
265

Gly

Ile

-74-

Ser
10

Glu
Leu
Gly
Thr
Lys
90

Lys
Ala
Thr
Tyr
Glu
170
Glu
Cys
Phe
Ser
Val
250
Glu

Leu

Ser

Ile

Leu

Leu

Ile

Arg

75

Val

Val

Glu

Val

Ala

155

Asp

Thr

Ser

Leu

Leu

235

Lys

Ser

Ile

Leu

Val

Gln

Leu

Pro

60

Ser

Glu

Gly

Thr

Gly

140

Ile

Val

Thr

Ile

Asp

220

Lys

Met

Gly

Glu

Leu

Ala

Thr

Leu

45

Leu

Met

Phe

Arg

Ile

125

Arg

Glu

Phe

Lys

Glu

205

Ser

Val

Asn

Val

Ala

285
Asp

Arg

Ser

30

Asp

Pro

Asp

Leu

Met

110

Val

Ala

Leu

Thr

Met

190

Lys

Ser

Ala

Asp

Asn

270

Pro

Asn

Leu
15

Lys
Asp
Asp
Val
Asp
95

Glu
Arg
Met
Leu
Leu
175
Cys
Gln
Asn
Cys
Val
255
Lys

Gly

Gly

Gly
Ile
Val
Glu
Cys
80

Glu
Ile
Lys
Ala
Asn
160
Leu
Phe
Gln
Ala
Leu
240
Ile
Gly
Val

Ile

1920
1980
1989



Lys
Leu
Ala
385
Val
Leu
Gly
Leu
Leu
465
Glu
Ary
Asn
Leu
Lys
545
Ser
Ile
Glu
Ile
Leu
625

Leu

Val

290
Val

Gln
Met
Ile
Ala
370
Lys
Pro
Tyr
Glu
Gly
450
Arg
Gly
Arg
Ala
His
530
Ala
Leu
Tyr
Gly
Glu
610
Ala

Lys

Tyr

Leu
Trp
Pro
Pro
355
Gly
Leu
Arg
Tyr
Val
435
Leu
Asn
Leu
Leu
Glu
515
Gly
Ser
Lys
Leu
Leu
595
Ile
Phe
Lys

Cys

Glu

Asn

Ala

340

Val

Thr

Asn

Glu

Ser

420

Glu

Thr

Leu

Thr

Ser

500

Asp

Leu

Leu

Asn

Phe

580

Leu

Arg

Pro

Leu

Ser
660

Gln

Asn

325

Leu

Ser

Lys

Tyr

Ala

405

Tyr

Phe

Ile

Val

Glu

485

Ile

Gly

Pro

Gln

Val

565

Tyr

Glu

Asp

Cys

Pro

645
Glu

Val
310
Gly
Arg
Ile
Ile
Leu
390
Leu
Glu
Glu
Ser
Arg
470
Leu
Thr
Gln
Lys
Asn
550
Ser
Cys
Pro
Leu
Leu
630

Ile

Glu

295

Pro

Leu

Val

Ser

Thr

375

Asn

Ser

Val

Val

Ser

455

Cys

Val

Asp

Lys

Val

535

Leu

Trp

Lys

Asp

Pro

615

Lys

Gly

26664

Ile

Asn

Leu

Gln

360

Thr

Leu

Gly

Arg

Leu

440

Ile

Ile

Phe

Cys

Trp

520

Thr

Arg

Val

Lys

Pro

600

Glu

Ser

‘Thr.

Cys
Arg
Asp
345
Leu
Leu
Ser
Leu
Glu
425
Glu
Ala
His
Ser
Tyr
505
Leu
Ser
Leu
Leu
Met
585
Lys
Leu

Ile

His

-75-

Pro
Ile
330
Leu
Val
Pro
Arg
Ser
410
Val
Thr
Ser
Tyr
Ser
490
Asp
Pro
Val
Leu
Leu
570
Glu
Ala
Lys

Ala

Asn
650

Asn
315
Ala

Arg

Thr

395

Glu

Arg

Leu

Leu

Leu

475

Ala

Phe

Asn

Trp

Asn

555

Leu

Gln

Phe

Ser

Val

635

Ser

300

Leu

Ala

Phe

Leu

Glu

380

Tyr

Leu

Asn

Thr

Asn

460

Leu

Ser

Asn

Leu

Lys

540

Ile

Pro

Val

Ser

Ile

620

Ile

Ser

Leu

Asn

Arg

365

Leu

Ser

Val

Phe

Gln

445

Arg

Leu

Gly

Tyr

Glu

525

Ser

Trp

Lys

Val

Arg

605

Ser

Asp

Thr

Thr

Phe

Ser

350

His

Ala

Leu

Val

Glu

430

Leu

Leu

Lys

Leu

Leu

510

Val

Pro

Tyr

Leu

Ser

590

Leu

Pro

Cys

Leu

Leu

Phe

335

Ile

Leu

Ser

Arg

Leu

415

Gly

Arg

Phe

Glu

Thr

495

Val

Leu

Val

Cys

Glu

575

Gly

Lys

Trp

Pro

Pro
655

Leu
320
Gln
Arg
Asn
Leu
Thr
400
Asn
Glu
Ile
Gly
Cys
480
Leu
Val
Ser
Arg
His
560
Ala
Glu
Thr
Thr
Lys

640
Thr



<210> 21
<211> 1258
<212> ADN

26664

<213> Corchorus olitorius

<400> 21

agatttatac
attaagcctt
gtggcagtgt
caagacccag
aaaaaccctc
tcagttctct
ggatcgtttt
atacagaaca
aaggaagagc
gctcaagatc
aacgaattca
ttgcttggat
aaaacattag
attgctttgg
atccattgtg
tctgactttg
aggggaacga
gttgatgtgt
gacatggata
ctggaaggca
aagcttgaga

<210> 22
<211> 419
<212> PRT
<213> Corch

<400> 22
Arg Phe Ile
1
Asp Tyr Glu
Gln
35

Lys

Cys Leu

Cys Trp
50
Val Lys
6%
Lys

Ser

Asn Pro

caattagtgg
gcagtttaga
tcaatgagaa
atgtgaaatc
ttccatttct
tgggtagctc
tcctgtatca
atttgaggtg
taggaagggg
caactgaagc
gaactgaagt
attgtgacga
caagctttct
gaattgcaag
atataaagcc
ggttgtcaaa
aagggtatgt
atagctttgg
ttggcaaagc
ctttagatgc
cctttgttat

orus

Pro Ile

Trp Ile
20
Asp Cys

Lys Ala

Ser

Asn

Pro
85

Leu

Ser

Lys

Leu

Leu

Tyr

70
Phe

aaatgaaaat
agaatgcaaa
tggctgttgg
caactcctac
agacactaaa
tgtgtttgtc
gaaaaagatt
ttttagttac
agcattcggce
tgcagttaag
gagtgtgatt
aggtcagtgt
ttttggggat
aggattgctt
tcaaaacata
gcttctaggg
cgcgccagaa
tgtcctgctg
gaaaatggaa
tcttgttgac
ggttgccatt

olitorius

Gly Asn

Pro Cys
Thr
40

Leu

Cys

Pro
55
Leu Lys

Leu Asp

Glu

Ser

25

Val

Pro

Val

Thr

acagattggc
actcaatgct
aagaaggcgc
ctgaaagtaa
aagaaccaaa
aactttatat
gcaagaaatg
aaggagcttg
atagtttata
aagttagaca
gctcaaacac
cggatgctgg
caaaaaccca
tacttgcatg
cttcttgatg
actgaccaat
tggttcaaga
ctagaaatca
attttgacag
aatgatgcag
tggtgcattc

Asn Thr
10

Leu Glu

Ala Val

Phe Gly

Arg Lys
75
Lys Lys
90

-76-

caacggcgga
tgcaagattg
taccgctgcecce
gaaaaccaga
attcattggt
tggttggggt
ggagaaagta
aagaagctac
aagggctaat
gagtggttca
atcataggaa
tgtatgaata
gttggaacca
aggaatgcag
attactatga
catatactaa
cagtgcctgt
tttgttgtag
attgggcttg
acgccttaag

aagaagactt

Asp Trp Pro

Glu Cys Lys

30

Phe Asn Glu
45

Arg Gln
60

Pro

Asp

Glu Phe

Asn Gln Asn

ttatgagtgg
tctttgtact
atttggtagg
attttcccag
aattctggtt
tttatgttcg
caagaatggg
aaatggtttc
aaaaacagat
agacaaagac
tctggtcaag
cttaagcaat
aaggaaacag
ccctcaaata
agctcggata
taccgccata
atccgtgaag
aagaaatgta
tgattgcttc
cgacaaggcg
gtctctca

Thr
15
Thr

Ala
Gln
Asn Gly
Pro Asp
Gln

80

Leu

Ser

Ser
95

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

1020
1080
1140
1200
1258



Ile

Lys

Leu

145

Lys

Ile

Asp

Val

Cys

Lys

Gln

His

Asn

Leu

305

Arg

Val

Ile

Met

Leu

385
Lys

Ile

Leu

Ile

130

Arg

Glu

Lys

Arg

Ile

210

Asp

Thr

Arg

Glu

Ile

290

Ser

Gly

Ser

Ile

Glu

370

Asp

Leu

Ser

<210> 23
<211> 23

<212>
<213>

Leu
Val

115
Ala

Glu

Thr

Val

195
Ala

Leu

Lys

Glu

275

Leu

Lys

Thr

Val

Cys

355

Ile

Ala

Glu

Leu

62

ADN

Val
100
Gly
Arg
Phe
Leu
Asp
180
Val
Gln
Gly
Ala
Gln
260
Cys
Leu
Leu
Lys
Lys
340
Cys
Leu

Leu

Thr

Ser

Val

Asn

Ser

Gly

165

Ala

Gln

Thr

Gln

Ser

245

Ile

Ser

Asp

Leu

Gly

325

Val

Arg

Thr

Val

Phe
405

Val

Leu

Gly

Tyr

150

Arg

Gln

Asp

His

Cys

230

Phe

Ala

Pro

Asp

Gly

310

Tyr

Asp

Arg

Asp

Asp

390
Val

Leu

Cys

Arg

135

Lys

Gly

Asp

Lys

His

215

Arg

Leu

Leu

Gln

Tyr

295

Thr

Val

Val

Asn

Trp

375

Asn

Met

Corchorus olitorius

26664

Leu
Ser
120
Lys
Glu
Ala
Pro
Asp
200
Arg
Met
Phe
Gly
Ile
280
Tyr
Asp
Ala
Tyr
Val
360
Ala

Asp

Val

Gly
105
Gly
Tyr
Leu
Phe
Thr
185
Asn
Asn
Leu
Gly
Ile
265
Ile
Glu
Gln
Pro
Ser
345
Asp
Cys

Ala

Ala

-77-

Ser

Ser

Lys

Glu

Gly

170

Glu

Glu

Leu

Val

Asp

250

Ala

His

Ala

Ser

Glu

330

Phe

Met

Asp

Asp

Ile
410

Ser

Phe

Asn

Glu

155

Ile

Ala

Phe

Val

Tyr

235

Gln

Arg

Cys

Arg

Tyr

315

Trp

Gly

Asp

Cys

Ala

395
Trp

Val
Phe
Gly
140
Ala
Val
Ala
Arg
Lys
220
Glu
Lys
Gly
Asp
Ile
300
Thr
Phe
Val
Ile
Phe
380

Leu

Cys

Phe
Leu
125
Ile
Thr
Tyr
Val
Thr
205
Leu
Tyr
Pro
Leu
Ile
285
Ser
Asn
Lys
Leu
Gly
365
Leu

Ser

Ile

Val

110

Tyr

Gln

Asn

Lys

Lys

190

Glu

Leu

Leu

Ser

Leu

270

Lys

Asp

Thr

Thr

Leu

350

Lys

Glu

Asp

Gln

Asn

Gln

Asn

Gly

Gly

175

Lys

Val

Gly

Ser

Trp

255

Tyr

Pro

Phe

Ala

Val

335

Leu

Ala

Gly

Lys

Glu
415

Phe

Lys

Asn

Phe

160

Leu

Leu

Ser

Tyr

Asn

240

Asn

Leu

Gln

Gly

Ile

320

Pro

Glu

Lys

Thr

Ala

400
Asp



<400> 23

ataggattgc
ttggaagttc
aagcatggaa
aggaagtctt
aatttggtcc
gagaagagag
ttggagaagg
gaagctcagg
aagttaggaa
gaggaattcc
ctagaattta
aaggctaggt
gaaagacgta
tggaaggagt
ccaagaggtg
attgcctgtg
tataaatatc
agacagaatt
acagataaaa
cggaaagagc
aaggattggt
cacattctga
tacttgtctg
gctgagattg
gctatagtag
atcaacagaa
aaaaacagtt
ggaccaagga
attcctgttt
cgcttttgga
aggtctgaaa
aagcaaggtt
gctggagttg
tcagaacata
gttgagctca
attcggacat
accaatgctt
aaatcacttt
gagttggcat
gggcaatttg

<210> 24
<211> 787
<212> PRT

atggttgcaa
aagggatgag
ttattgaaag
tcaggaatcc
cgatctattt
gagacttgtg
agtggaagga
atggtaattg
gaagaagtgt
catttcctcg
tactttttgg
caaagagaag
gggaaagaca
cagaaaagga
gacggaattc
taacagggga
accagaggta
atctaaacct
gcaggatgaa
taatgagaaa
gggatcgcaa
tagctacgcg
gagtagaggc
atgcgcttag
gcgcaattct
tgcccttgag
tcctecctgea
gcttagcaac
ccctgttagce
gaagattatt
cagaagcatc
atgttcattt
cacatgccat
tgtgggcagc
aggtgtcgga
tcattacatt
tggaggcagc
gttggaggce
tatcaagagc

acataggaga

26664

accttcgtta
ttgctttgta
ggcaatggat
atatactatt
tgatctgcgt
ggaaaaacat
agctgttagt
gagagactgc
tgtagagcga
aaatgaaaat
tgatattagt
aaatttgaca
gcgggaggat
gattgagatg
acagagaaag
atcaggactg
taagatggtc
ctggtcattt
aagctttgaa
cattcctttt
gcttgtaatg
ccttcceccegt
aatgtcatta
ggtcattgag
atctgaacta
agacttttca
actctttgag
gagaatggtc
catggctgct
gcgctccetta
ttcaatgttg
taatgagctc
ggtccaagct
atgctttttg
cctattatac
ctctaggtgc
agatcaagca
cattcaaact

tactgtgcta
tg

<213> Corchorus olitorius

ctgaggtttg
tctgatagag
gtttcttcat
gaggagctca
cctggtgatt
gggggtgaat
ggccttttce
atattaaggg
ttgacaaagt
tttattggcce
ggagaatcag
attgggtgga
ggcagcegga
caaagcacag
agatcagcga
gggaaaactg
ctgtggatag
ttagaagttg
gagcaggaag
ctggtggtga
gatcttcttc
gtgatgaatt
atgcagggta
gagaaagttg
cccataaatc
tggagtggta
gtatgttttt
caggtgagtg
cacaagatac
acttgtgggc
ttgagattta
atcaaggttt
gttgttagtc
ctatttggat
cttgtcaaag
agtgctgctc
tttgttacac
aatgctcagt

gaaaccaggg

-78-

caaattggct
ctcggttcag
tcggtgttgt
gatttttctc
gccttgtceeg

tatgggtttt

gagtggatga
ttgttaccat
ggaaagaaaa
gaaagaaaga
aaagagatta
gtaagagcac
agggcaaaga
aaagacagca
aagttgtcta
agcttcttet
gaggggaaag
acgtaggggt
aggctgccat
ttgataattt
ccegttttgg
tagaaccttt
gcggcaaaga
gaaggctgac
caagcaggct
aggaagctta
caatatttga
gttggtttge
ctgagaaaca
tttcttcatc
atattgcacg
actctcggaa
gtggatcaat
ttggtaatga
aggtggtttt
ttgaactcct
cagttgaaaa
taaatccata

ccaagttgat

ccgtgectgag
gaactctcgt
aatcctaacg
gagcaagaaa
ggatattgtt
ctatggagga
atggaaactg
tttggcaatg
ggtégacaaa
attgtcagag
ttttgagctc
ttcagtggag
acctgtggtt
ctatcaaaga
tgggaagggc
ggagtttgcc
caggtatatt
tgaaaattgc
ttctagagtc
agagagtgaa
cggagagacc
gaaactgtca
ctaccctatt
tttgggcett
attggatacc
ttcgctgagg
tcatgcagag
acctgctgcecce
taaaaggacc
atactccaag
aagcagtacc
gagaggagtt
tttagatcac
tcctacaget
gcctcecttgea
ccggctctgt
atggttggac
tctttggcag

gctaagaggg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
15980
2040
2100
2160
2220
2280
2340
2362



<400> 24

Ile

1

Leu

Arg

Met

Arg

65

Asn

Arg

Glu

Val

Gly

© 145

Lys

Lys

Gly

Ile

Lys

225

Glu

Glu

Thr

Arg

Thr

305

Tyr

Ser

Val

Gly

Arg

Ala

Asp

50

Asn

Leu

Asp

Leu

Ser

130

Asn

:Leu

Val

Arg

Ser

210

Arg

Arg

Pro

Glu

Lys

290

Gly

Lys

Arg

Asp

Leu

Ala

Arg

35

Val

Pro

Val

Ile

Trp

115

Gly

Trp

Gly

Asp

Lys

195

Gly

Arg

Arg

Val

Arg

275

Arg

Glu

Tyr

Tyr

Val

His

Glu

20

Phe

Ser

Tyr

Pro

Val

100

Val

Leu

Arg

Arg
Lys
180
Lys
Glu
Asn
Arg
Val
260
Gln
Ser
Ser
His
Ile

340
Gly

Gly

Leu

Arg

Ser

Thr

Ile

85

Glu

Phe

Phe

Asp

Arg

165

Glu

Glu

Ser

Leu

Glu
245

Trp.

His
Ala
Gly
Gln
325

Arg

Val

Cys

Glu

Asn

Phe

Ile

70

Tyr

Lys

Tyr

Arg

Cys

150

Ser

Glu

Leu

Glu

Thr

230

Arg

Lys

Tyr

Lys

Leu

310

Arg

Gln

Glu

Lys

Val

Ser

Gly

55

Glu

Phe

Arg

Gly

Val

135

Ile

Val

Phe

Ser

Arg

215

Ile

Gln

Glu

Gln

Val

295

Gly

Tyr

Asn

Asn

26664

Pro

Gln

Arg

40

Val

Glu

Asp

Gly

Gly

120

Asp

Leu

Val

Pro

Glu

200

Asp

Gly

Arg

Ser

Arg

280

Val

Lys

Lys

Tyr

Cys

Ser
Gly
25

Lys
Val
Leu
Leu
Asp
105
Leu
Glu
Arg
Glu
Phe
185
Leu
Tyr
Trp
Glu
Glu
265
Pro
Tyr
Thr
Met
Leu

345
Thr

-79-

Leu
10

Met
His
Ile
Arg
Arg
90

Leu
Glu
Trp
Val
Arg
170
Pro
Glu
Phe
Ser
Asp
250
Lys
Arg
Gly
Glu
Val
330

Asn

Asp

Leu
Ser
Gly
Leu
Phe
75

Pro
Trp
Lys
Lys
Val
155
Leu
Arg
Phe
Glu
Lys
235
Gly
Glu
Gly
Lys
Leu
315
Leu

Leu

Lys

Arg

Cys

Ile

Thr

60

Phe

Gly

Glu

Glu

Leu

140

Thr

Thr

Asn

Ile

Leu

220

Ser

Ser

Ile

Gly

Gly

300

Leu

Trp

Trp

Ser

Phe

Phe

Ile

45

Arg

Ser

Asp

Lys

Trp

125

Glu

Ile

Lys

Glu

Leu

205

Lys

Thr

Arg

Glu

Arg

285

Ile

Leu

Ile

Ser

Arg

Ala

Val

30

Glu

Lys

Ser

Cys

His

110

Lys

Ala

Leu

Trp

Asn

190

Phe

Ala

Ser

Lys

Met

270

Asn

Ala

Glu

Gly

Phe
350

Met

Asn
15

Ser
Arg
Ser
Lys
Leu
95

Gly
Glu
Gln
Ala
Lys
175
Phe
Gly
Arg
Val
Gly
255
Gln
Ser
Cys
Phe
Gly
335

Leu

Lys

Trp

Asp

Ala

Phe

Lys

80

Val

Gly

Ala

Asp

Met

160

Glu

Ile

Asp

Ser

Glu

240

Lys

Ser

Gln

Val

Ala

320

Glu

Glu

Ser



Phe
Met
385
Lys

Gly

Asn

Ala
465
Ala

Leu

Gly

His

Gly

Met

Val

625

Ala

Ile

Gly

Leu

Ile

705
Thr

Glu
370
Arg
Asp
Gly
Leu
Leu
450
Leu
Ile
Leu
Lys
Glu

530
Ala

Pro

Lys
Leu
Leu
610
His
Gly
Leu
Phe
Tyr
690

Thr

Asn

355
Glu

Asn
Trp
Glu
Glu
435
Met
Arg
Val
Asp
Glu
515
Val
Thr
Val
Arg
Ser
595
Leu
Phe
Val
Asp
Gly
675
Leu

Phe

Ala

Trp

Thr

420

Pro

Gln

Val

Gly

Thr

500

Ala

Cys

Arg

Ser

Thr

580

Ser

Arg

Asn

Ala

His

660

Asn

Val

Ser

Leu

Glu

Pro

Asp

405

His

Leu

Gly

Ile

Ala

485

Ile

Tyr

Phe

Met

Leu

565

Arg

Ser

Phe

Glu

His

645

Ser

Asp

Lys

Arg

Glu
725

Glu

Phe

390

Arg

Ile

Lys

Ser

Glu

470

Ile

Asn

Ser

Ser

Val

550

Leu

Phe

Tyr

Asn

Leu

630

Ala

Glu

Pro

Glu

Cys

710
Ala

Ala
375
Leu
Lys
Leu
Leu
Gly
455
Glu
Leu
Arg
Leu
Ile
535
Gln
Ala
Trp
Ser
Ile
615
Ile
Met
His
Thr
Val
695

Ser

Ala

26664

360
Ala

Val

Leu

Ile

Ser

440

Lys

Lys

Ser

Met

Arg

520

Phe

Val

Met

Arg

Lys

600

Ala

Lys

Val

Met

Ala

680

Val

Ala

Asp

Ile
Val
Val
Ala
425
Tyr
Asp
Val
Glu
Pro
505
Lys
Asp
Ser
Ala
Arg
585
Arg
Arg
Val
Gln
Trp
665
Val
Leu

Ala

Gln

-80-

Ser

Ile

Met

410

Thr

Leu

Tyr

Gly

Leu

490

Leu

Asn

His

Gly

Ala

570

Leu

Ser

Ser

Tyr

Ala

650

Ala

Glu

Pro

Leu

Ala
730

Arg

Asp

395

Asp

Arg

Ser

Pro

Arg

475

Pro

Arg

Ser

Ala

Trp

555

His

Leu

Glu

Ser

Ser

635

Val

Ala

Leu

Leu

Glu

715
Phe

Val
380
Asn
Leu
Leu
Gly
Ile
460
Leu
Ile
Asp
Phe
Glu
540
Phe
Lys
Arg
Thr
Thr
620
Arg
Val
Cys
Lys
Ala
700

Leu

Val

365
Arg

Leu

Leu

Pro

Val

445

Ala

Thr

Asn

Phe

Leu

525

Gly

Ala

Ile

Ser

Glu

605

Lys

Lys

Ser

Phe

Val

685

Ile

Leu

Thr

Lys

Glu

Pro

Arg

430

Glu

Glu

Leu

Pro

Ser

510

Leu

Pro

Pro

Pro

Leu

590

Ala

Gln

Arg

Arg

Leu

670

Ser

Arg

Arg

Pro

Glu

Ser

Arg

415

Val

Ala

Ile

Gly

Ser

495

Trp

Gln

Arg

Ala

Glu

575

Thr

Ser

Gly

Gly

Gly

655

Leu

Asp

Thr

Leu

Val
735

Leu

Glu

400

Phe

Met

Met

Asp

Leu

480

Arg

Ser

Leu

Ser

Ala

560

Lys

Cys

Ser

Tyr

Val

640

Ser

Phe

Leu

Phe

Cys

720
Glu



Lvs

Gln

Val

770
Ile
785

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

25
2565
ADN

<400> 25

atggcggatg
ggccgctatg
ctgcaatgct
atcttggctg
cttcagtcaa
aagcttcatt
agcattaaac
ataagcgcgce
gttggactag
ggagctcagg
attgctcaaa
gtttctgttt
ggagatgcaa
ttaggaaaga
caacgaatct
attgaaaagg
cttaacaaag
gagtgcactt
cttcccttgg
gaatggaggc
atggcttcac
agcttctctc
attggtgagg
tgtttctcag
acaatttgca
gatgatgcat
atggataaga
acttgtgagg
ttgagagttt
cgtgttggca
gaacttccag

cagaatctga

Gly Asp

Trp Leu Asp Lys Ser Leu

740

Leu Asn Pro Tyr Leu Trp
755
Leu Glu Thr Arg Ala Lys

caatagtcaa
ttactgaatt
tcctcaagga
atcttcgcga
gggatgaaaa
tcaagtacca
aaaacatctc
aggaccaaat
aatcagacac
aaatactagc
aggtttttaa
ctcaaacatt
gtgtgggaga
ggtatttgat
gtgaagggct
ttgcaagaaa
attatagctg
ccactgatct
ccatcaaagc
gaattgcaga
tacaattgag
tttatcctga
gatttgcccc
gattaacaaa
cttgcaaaat
tttacaatgc
agcaacttat
tgaacaagat
tggatgtttc:
cacttcaaca
attcactaga

aattcttgcc

26664

Cys

Gln
760
Leu
775

Corchorus olitorius

tgta£tcttg
cagggatcag
tgcagatagg
gttaatatat
ccaattttcc
aagtgggaag
atcattcctt
gcctagatgg
tcaaaagatg
aattggagtt
tgaaagagat
cactgaagaa
tgatagaaat
tgtgatggat
gcctaaagga
gatgggtgtg
gcttctgttt
tgaggatgtt
tgttggagga
tcatttcaga
ttatgatgag
ggattgtgtc
acaaaggagt
tcgatgtttg
gcatgatatg
aacgggtact
tgctaatcag
tgaatcaggt
caaatcaata
tctgacttat
aaatctcact

tcagtatctc

Trp
745
Glu

Met

gaaaagctgt
tttgagaaac
ctgaagagga
gaagctgaag
caaagctggt
cgtcttaagg
ggagggcctc
agttcgcagg
aaagactgga
gttggtatgg
atagaacatc
caaattatga
gaactgctga
gatgtgtgga
aatggtagtt
aaagaagcaa
cgaaaaatag
ggaaaagaga
atgatgcttt
gatgagttgg
ctcccttect
ataacaaaag
agtagatctt
ttagaggtag
gttcgtgatt
aattatcgcc
aagttgagag
attgcaaaaa
tttgaattgc
cttggtttaa
aaccttcaaa

attaaattca

-81-

765

780

taagcactct
tacaaactga
aaaatcacac
atatcctagc
tagcttgttt
aaattactga
ttttattcca
tgtatgatca
tatttgatgce

gtgggcttgg
actttgacag

gaagtatgtt

agaaaattaa
gtgaagatgt
gtatcatcat
ggattcacag
cttttgctgce
ttgtagagaa
gtaaagcacc
aagaaaatga
acttgaagtc
agcaattagt
caactgatgc
tcgacaagac
tggttcttaa
atttgggagt
gattggtgtc
gatttagtga
ctctcagtag
gcaacactca
ttttggatgt

agaagctcaa

Arg Pro Ile Gln Thr Asn Ala
750
Leu Ala Leu Ser Arg Ala Thr

Leu Arg Gly Gly Gln Phe Asp

tgcagaggaa
gcttcaattg
tatacgaaaa
agattgccag
ctctccacca
gaaaatcaca
accagaggtc
cactcaagtg
agttcatgaa
aaagactacc
aagaatgtgg
gaggaacttg
ccaatatctc
tctgtggtgg
aacaactaga
gcctaaattc
aagtggtgga
gtgtaaaggt
atattaccgt
taactctgtc
ctgcttgctt
tcattggtgg
tggagaagat
ttataatggt
gatagcaaaa
tgataacagc
cacaacaaaa
gtgcaaatac
cttgctatat
tcectttggtt
tagttactgt
agtcttagat

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

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



gtgagctttt
gaagttttgc
agaaacttga
gatagcgagt
tttgatagcc
caacaactcc
aaccctttag
atgcatcaga
ttggaatcat
ctgcgagttg
ggattcaggg

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

26
854
PRT

Corch

<400> 26
Met Ala Asp
1
Leu Ala Glu
Gln
35

Leu

Lys Leu

Asp Arg
50
Leu Glu
65

Leu

Arg

Gln Ser

Phe Ser Pro

Glu Ile
115

Gly

Lys

Phe Leu

130

Asp Gln Met

145

Val Gly Leu

Ala Val His

Met Gly Gly

195

Arg Asp Ile

210
Thr

Gln Phe

gtggttcecct
tgggttttag
cgcgattgag
tcaacgcgat
atggcagtgc
atgaactatc
cacttcccat
acttttgggg
tgtctgattt
tgaatgttag
gtggagtatg

26664

agaaaactta
acctgcaagg
gacgcttgga
gatgaacctt
aagtgatctg
cgtcatgttc
gcttaaatat
tggtgacaac
ggaactgcag
ttggtgtccg
gattaaggaa

ccaaaaggct
tcaaataatg
ttacatctaa
caagacttgg
acctctaaaa
tatccaggaa
ctgtcaatct
aacattgttt
tggccaaagt
gaattagttt

caaattagga

tgggaaggcet
gttgcaggat
cacacgctga
aaaagctatc
ttgacaaact
agataagtcc
cttcaggaaa
ggaaagttga
tgcaacagct
ctttcccaat

actga

ttcaaacctt
tggagaatta
tgaagttgaa
aataagtttc
ctgccctcca
actttggctc
tcttgcaaaa
aggcttaatg
tatgcaaatc

tgaagatgtt

orus

Ala
Glu
20

Thr
Lys
Leu
Arg
Pro
100
Thr
Gly
Pro
Glu
Glu
180
Leu

Glu

Thr

olitorius

Ile

Gly

Glu

Arg

Ile

Asp

85

Lys

Glu

Pro

Arg

Ser

165

Gly

Gly

His

Glu

Val

Arg

Leu

Lys

Tyr

70

Glu

Leu

Lys

Leu

Trp

150

Asp

Ala

Lys

His

Glu

Asn

Tyr

Gln

Asn

55

Glu

Asn

His

Ile

Leu

135

Ser

Thr

Gln

Thr

Phe

215
Gln

Val

Val

Leu

40

His

Ala

Gln

Phe

Thr

120

Phe

Ser

Gln

Glu

Thr

200

Asp

Ile

Phe
Thr
25

Leu
Thr
Glu
Phe
Lys
105
Ser
Gln
Gln
Lys
Ile
185
Ile

Arg

Met

-82-

Leu
10

Glu
Gln
Ile
Asp
Ser
90

Tyr
Ile
Pro
Val
Met
170
Leu
Ala

Arg

Arg

Glu

Phe

Cys

Arg

Ile

75

Gln

Gln

Lys

Glu

Tyr

155

Lys

Ala

Gln

Met

Ser

Lys

Arg

Phe

Lys

60

Leu

Ser

Ser

Gln

Val

140

Asp

Asp

Ile

Lys

Trp

220
Met

Leu

Asp

Leu

45

Ile

Ala

Trp

Gly

Asn

125

Ile

His

Trp

Gly

Val

205

Val

Leu

Leu
Gln
30

Lys
Leu
Asp
Leu
Lys
110
Ile
Ser
Thr
Ile
Val
190
Phe

Ser

Arg

Ser

15

Phe

Asp

Ala

Cys

Ala

95

Arg

Ser

Ala

Gln

Phe

175

Val

Asn

Val

Asn

Thr

Glu

Ala

Asp

Gln

80
Cys

Leu

Ser

Gln

Val

160

Asp

Gly

Glu

Ser

Leu

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2565



225
Gly

Asn

Trp

Lys

Ala

305

Leu

Ala

Gl

Gly

Ile

385

Met

Ser

Lys

Arg

Leu

465

Thr

Lys

Arg

Asn

Asn

545

Leu

Ser

Leu

Asp

Gln

Ser

Gly

290

Arg

Asn

Ser

Ile

Gly

370

Ala

Ala

Cys

Glu

Ser

450

Thr

Ile

Ile

His

Gln

530

Lys

Arg

Leu

Ser

Ala

Tyr

Glu

275

Asn

Lys

Lys

Gly

Val

355

Met

Asp

Ser

Leu

Gln

435

Ser

Asn

Cys

Ala

Leu

515

Lys

Ile

Val

Leu

Asn
595

Ser

Leu

260

Asp

Gly

Met

Asp

Gly

340

Glu

Met

His

Leu

Leu

420

Leu

Arg

Arg

Thr

Lys

500

Gly

Leu

Glu

Leu

Tyr

580
Thr

Val
245
Leu
Val
Ser
Gly
Tyr
325
Glu
Lys
Leu
Phe
Gln
405
Ser
Val
Ser
Cys
Cys
485
Asp
Val
Arg
Ser
Asp
565

Arg

His

- 230

Gly

Gly

Leu

Cys

Val

310

Ser

Cys

Cys

Cys

Arg

390

Leu

Phe

His

Ser

Leu

470
Lys

Asp

Asp

Gly

Gly

550

Val

Val

Pro

Asp

Lys

Trp

Ile

295

Lys

Trp

Thr

Lys

Lys

375

Asp

Ser

Ser

Trp

Thr

455

Leu

Met

Ala

Asn

Leu

535

Ile

Ser

Gly

Leu

26664

Asp

Arg

Trp

280

Ile

Glu

Leu

Ser

Gly

360

Ala

Glu

Tyr

Leu

Trp

440

Asp

Glu

His

Phe

Ser

520

Val

Ala

Lys

Thr

Val
600

Arg
Tyr
265
Gln
Ile
Ala
Leu
Thr
345
Leu
Pro
Leu
Asp
Tyr
425
Ile
Ala.
Val
Asp
Tyr
505
Met
Ser
Lys
Ser
Leu

585
Glu

-83-

Asn

250

Leu

Arg

Thr

Arg

Phe

330

Asp

Pro

Tyr

Glvu

Glu

410

Pro

Gly

Gly

Val

Met

490

Asn

Asp

Thr

Arg

Ile

570

Gln

Leu

235
Glu

Ile

Ile

Thr

Ile

315

Arg

Leu

Leu

Tyr

Glu

395

Leu

Glu

Glu

Glu

Asp

475

Val

Ala

Lys

Thr

Phe

555

Phe

His

Pro

Leu

Val

Cys

Arg

300

His

Lys

Glu

Ala

Arg

380

Asn

Pro

Asp

Gly

Asp

460

Lys

Arg

Thr

Lys

Lys

540

Ser

Glu

Leu

Asp

Leu

Met

Glu

285

Ile

Arg

Ile

Asp

Ile

365

Glu

Asp

Ser

Cys

Phe

445

Cys

Thr

Asp

Gly

Gln

525

Thr

Glu

Leu

Thr

Ser
605

Lys

Asp

270

Gly

Glu

Pro

Ala

Val

350

Lys

Trp

Asn

Tyr

Val

430

Ala

Phe

Tyr

Leu

Thr

510

Leu

Cys

Cys

Pro

Tyr

590

Leu

Lys
255
Asp
Leu
Lys
Lys
Phe
335
Gly
Ala
Arg
Ser
Leu
415
Ile
Pro
Ser
Asn
Val
495
Asn
Ile
Glu
Lys
Leu
575

Leu

Glu

240
Ile

Val

Pro

Val

Phe

320

Ala

Lys

Val

Arg

Val

400

Lys

Thr

Gln

Gly

Gly

480

Leu

Tyr

Ala

Val

Tyr

560

Ser

Gly

Asn



Thr
610

Leu

Leu

Phe
625
Val

Pro

Ser Phe

Leu Ser Asn

Asn Gly Cys
675
Leu

Leu Gly

690
Asn Ala Met
705
Phe

Asp Ser

Leu Cys Pro
Ile
755

Leu

Gly Lys

Lyé Tyr
770
Phe Trp
785

Leu

Gly

Glu Ser

Leu Met Gln

Val Phe
835
Gln

Ser

Glu
850

Lys

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

27
3604
ADN

Corch

<400> 27

aaaagtagac
tttgttcgac
ggttttggtc
tgaagacaag
tgtttatgat
ggaaaccact
gctagaactt
aaccttgtct

Leu Gln

Gln Tyr

Ile

Leu

2

Leu
615
Ile

Asp

Lys

630

Cys Gly
645
Leu Glu
660
Arg Ile

His Leu

Met Asn

Ser

Val

Gly

Thr

Leu

Leu Glu

Leu Leu

Glu Leu
680
His Ala
695

Gln Asp

710

His Gly
725
Pro Gln
740
Ser Pro

Ser Ile

Gly Asp

Ser

Gln

Leu

Ser

Asn

Ala Ser

Leu His
Leu
760
Gly

Trp

Ser
775

Asn Ile

790

Ser
805

Leu

Leu

Ile
820
Pro Ile

Ile Arg

orus

atggcgggtg
cggttggctt
aagaaactga
cagatcacca
gcagaggacc
acttcagcca
ctagtcgacc

caaaggttgc

Asp

Arg

Glu

Leu Glu

Val Val

Val
840

Asp

Asn

olitorius

aattattcgg
ctcgtgaggt
agccagtgtt
accagaatgt
tcctcgatga
aggggatatt
aaacagaacg

ctccaacttc

6664

Val Ser Tyr

Phe Lys Lys
635
Leu Pro
650

Phe

Asn

Gly
665
Arg

Arg

Asn Leu

Asp Glu Val

Leu Glu Lys
715
Leu Thr
730

Leu

Asp

Glu
745

Asn

Ser

Pro Leu

Asn Leu Ala

Val Trp Lys
795
Gln Trp
810

Val

Leu
Asn Ser
825
Gly

Phe Arg

tggagctttt
ggtggacttc
gctgtccgtce
gaaagagtgg
gatcgcttat
ggagtcaaag
cctggggttg
tgtggtggat

-84-

Cys Gln Asn

620
Leu

Lys Val

Lys Gly Leu

Pro Ala Arg

670

Thr Arg Leu
685

Glu Asp

700

Leu

Ser

Ser Ile

Ser Lys Ile

Val Phe
750

Pro

Met

Ala Leu

765

Lys Met His
780
Val

Glu Gly

Pro Lys Leu
Pro
830

Val

Trp Cys

Gly Gly
845

ctctctgcca
atcaggggaa
aaagcagtgc
ctctccgage
gaagctctta
ttagaggaga
aaggagtgta
gagtcttgtg

Leu Lys

Leu Asp
640
Gly Arg
655
Ser Asn

Arg Thr

Glu Phe

Phe
720
Lys

Ser

Asp
735
Tyr Pro

Met Leu

Gln Asn
Met
800
Gln

Leu

Gln
815
Glu Leu

Trp Ile

ctctccaagt
agaaacttga
tggatgatgc
tcaaagatgg
aaaggaggct
tccttgagag
gaggtggtga
tttatggtag

60
120
180
240
300
360
420
480



agttgatgaa
gattgatgtg
gatctacaat
agatgaattt
ggatgatcgt
gaggtttcta
gacaagtcct
teatgttgceca
tgattgttgce
agatttgaag
gaaagcagtt
tatggaagag
attaagcggg
tgtgtctgga
taaaaagacc

gaccttatgt

- tctatcecttcet

cttacgagtt
aattggaaat
gccgaaccgt
gcttgttgag
ggatacaggg
aacaaatttt
gcatctacaa
tatggatgcc
ggatgctgat
tcacacagac
gattgggcat
tgaattgttg
tgttaagata
at*tggatgt
tttgaaggaa
aagcaagtct
aaagctcgaa
tgatgccttg
gcgaatcaat
gcaaatttct
actgéagaaa
tacatccctt
attaggatca
gattattggt
gatctataat
tttgacatca
ctccctettce
tccaaaagag
actaatéaag

ttcacttgaa

aaagaagcaa
attcccatag
gacaacagat
gatgctttca
ctcgacctaa
tttgttttag
ttcagtgctg
aacatcatga
ttgttatttg
ctaattgggg
ggaggttttc
caaaggtatg
gatgaatcct
gaattttttt
cgccatttgt
gaagcaaaag
tcttttgtta
ctttctttga
ttgaagcatt
gtgtgtactt
ttgccaaaag
ttaaattgga
tttgttggta
ggaagtgttg
aatttgaagg
gttgatgatg
ttgcagcatc
tcttectttet
cccccactac
gttagactgg
cttgaagttc
gaagctttct
ttgcccaagt
ggcatacttc
caaatggagg
gcttccatat
aagtgtaata
ttgagaatcg
gaatccttaa
ttccetttge
gcatcagagg
tgccctaatt
cttgagctgg
ccatcccttg
ggtttaccct
gggatgatga
gagttcataa

26664

tcatgaagtt
tgggtatggg
tggaggaatg
gggttaccaa
atcagcttca
atgatgtttg
gggcaaaaga
ggacagttcc
caaagcatgc
aagcaattgt
ttcgttggaa
agtacatcaa
gctttgtcat
gcagattgga
ctaatatcca
gtttgcggac
ctaacaggct
ctgattataa
tgcgatattt
tgtataattt
atatgggaag
tgccatcagg
agcataaggg
ccatttggaa
acaaggtgaa
attcagagcg
ttgacatcat
caaaagtagt
gccaactatc
gtgatgagtt
taaaatttga
ctaatctacg
acctcccttg
cagaggcacc
cattgccaag
tgaagcagat
ggctgagatc
aagagagtaa
aaataagaaa
taaatcgtct
gagaagatgc
ttgtatgttt
tgggatgttc
aagaattgtg
ccacattaaa
ggagagatag
tctcaggtgg

gctacaccct
aggggttggt
gtttgacctc
aaccattctt
agttaaacta
gaatgacaaa
cagcaagatt
agcttatcag
gttcgtcaat
caaaaggtgc
actagatgtt
agatttagag
gcatgacctc
aggtggcgat
agaaccttat
attcctaact
aatggatgat
taatattaat
ggacctctct
acaaacatta
attgatcaat
aataggaaaa
ttcaagcatt
tttacaaaat
ccttaaggag
agatagagaa
gttttataga
atctatggag
atccctgaaa
ctacggtagt
ggatatgtca
agaattagtc
tttaaagaaa
aagcattgaa
tgggcttaga
gttgcaacct
ccttecctgaa
tgtgttgaat
tagcaggtgg
tgacataacg
tcctcectctceca
tgagaaatta
aaatttaaag
gatatcattt
agctcttttt

agatacggaa

tggagaagag

-85-

gaaaacccga
aaaaccaccc
aaagcttggg
caacagattg
caggagaagc
tatattgagt
gttgtgacta
cttccaatct
acaagcccaa
aaagggctac
gatgaatgga
tcaaggtcat
atcagtgact
ggaggttcat
gatgtgcgta
ctgaatctga
ttgattgtaa
atcagggaaa
aatactttaa
aaattgtttg
atgcatcatc
ttgaaagatc
ggtgagttgg
gttgtttgtg
ttgagattga
gtacttgaac
ggtaccagat
ttaattgatt
tctctctcecta
ggtgatgcat
gaatgggaag
ataagagatt
cttaagatta
gaagtgcagc
gaattgcaga
tgcactattc
ggtagtaatt
gattctaaaa
aatggggtgg
ggatgtgaag
tgtcgtctca
gagggattct
gcattgcctg
tgtccaaaaa
atccaaggag
tggggcttge
atagaaggga

ctcagaatca
ttgctcaatt
tgtgtgtttc
cttctgattg
tgttggggaa
ggaaacagtt
cacgtagtga
tatctgattc
gtgagcagcc
ctctagcagt
gaaatatgaa
ttttccaaaa
tggctaaatc
gtgttataac
agaaatttga
agtcatcatt
aatcaagtcg
tacaagaagg
ttcaaaggtt
gatgtggcaa
ttgatatcag
ttaaagtttt
gaaagctgaa
caaaggatgc
tatggagtaa
aactggagcc
ttccagagtg
gtaaaagttg
ttagtgggtg
tgagtaaccc
aatggatttg
gtcccaagtt
gaagatgtgg
tagaggggtyg
ttgatggttt
ttgaacaatt
tgcctatgag
tcctcatgta
aatctttccc
agttgaagtg
attctttgga
gtgcccccaa
agcaaatgca
tagagggatt
gatgtaagaa
aatcactccc

tagagagttt

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300



tccagatgaa
tctaaagagt
ctacttttgt
ttiggagatt
ttggcccaac

atag

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

28
1200
PRT

Corch

<400> 28
Lys Val Asp
1
Thr

Leu Gln

Phe Ile Arg

35

Val Leu Leu
50

Ile Thr

65

Val

Asn

Tyr Asp

Lys Arg Arg
Glu
115

Leu

Lys Leu

Glu Arg
130
Arg Leu Pro
145
Val

Asp Glu

Thr Gln Asn
Thr
195

Phe

Gly Lys

Glu Trp
210
Ala Phe
225

Asp

Arg

Asp Arg

Leu Leu Gly

catctgctgc
ttggagtcta
ccgaggctcce
gcaaaatgtc

atttcccaca

orus

Met Ala
Val
20

Gly

Leu

Lys

Ser Val

Gln Asn

Ala Glu
85

Leu Glu
100
Glu Tle
Leu

Thr

Gly

Phe

Lys

Lys

Val

70

Asp

Thr

Leu

Lys

Ser

26664

cctettctet
agggctttca
aatccatacc
caaagctgag

tccectgtceat

olitorius

Glu Leu

Asp Arg
Glu
40
Val

Leu

Ala
55
Lys Glu

Leu Leu

Thr Thr

Glu Arg
120
Glu Cys
135

Val Val

150

Glu
165
Ile

Lys

Gln
180
Thr Leu

Asp Leu

Val Thr

Ala

Asp

Ala

Lys

Lys

Ile Met

Val Ile

Gln Leu
200
Ala Trp
215

Thr Ile

230

Leu Asp
245
Lys Arg

260

Leu

Phe

Asn Gln

Leu Phe

tacctctctt
acacctcacc
ggaaaagagg
agaaaatcgt

caactttgat

Phe Gly
10

Ala

Gly
Leu Ser
25
Val

Leu Val

Leu Asp Asp
Ser
75

Ile

Trp Leu
Glu
90

Ala

Asp

Ser
105

Leu

Lys

Glu Leu

Arg Gly Gly

Glu Ser
155

Leu

Asp

Leu
170
Ile

Lys
Pro Val
185
Ile

Tyr Asn

Val Cys Val

Gln Gln
235
Val

Leu

Gln
250

Leu

Leu

Val
265

-86-

tctatctctt
tctctecegte
gtcatttcct
gaaaaggaga
gggtttgatc

Ala Phe Leu

Glu Val
30

Leu

Arg
Lys Lys
45
Ala Glu
60

Glu

Asp

Leu Lys

Ala Tyr Glu

Ile Leu
110

Asp

Gly

Val
125
Thr

Leu

Glu
140
Cys

Leu

Val Tyr

His Pro Glu

Gly Met Gly
190
Asn
205

Asp

Asp Arg

Ser Glu

220

Ile Ala Ser

Lys Leu Gln

Asp Val Trp

270

attttccaaa
aattgggtat
ctctttctta
aaggcaaaca

cagtcattat

Ser Ala
15
Val Asp

Lys Pro

Lys Gln

Asp Gly
80
Ala Leu
95
Glu Ser

Gln Thr

Ser Gln

Gly Arg
160
Asn Pro
175
Gly Val

Leu Glu

Phe Asp

Asp Trp
240
Glu Lys
255

Asn Asp

3360
3420
3480
3540
3600
3604



Lys
Lys
Ile
305
Asp
Ser
Cys
Trp
Arg
385

Leu

Leu

Ala
465
Leu
Lys
Asn
Tyr
Cys
545
Leu
Leu
Lys
Lys
Ser

625
Met

Tyr
Asp
290
Met
Cys
Glu
Lys
Lys
370
Tyr
Ser
Ala
Gly
Gln
450
Lys
Ser
Ser
Ile
Leu
530
Thr
Val
Asp
Leu
Gly
610

Val

Asp

Ile
275
Ser
Arg
Cys

Gln

Gly
355

Leu.

Glu
Gly
Lys
Gly
435
Glu
Gly
Ser
Ser
Arg
515
Asp
Leu
Glu
Ile
Lys
595
Ser
Ala

Ala

Glu
Lys
Thr
Leu
Pro
340
Leu

Asp

Tyr

Asp

Ser

420

Ser

Pro

Leu

Ser

Arg

500

Glu

Leu

Tyr

Leu

Arg

580

Asp

Ser

Ile

Asn

Trp

Ile

Val

Leu

325

Asp

Pro

Val

Ile

Glu

405

Val

Cys

Tyr

Arg

Phe

485

Leu

Ile

Ser

Asn

Pro

565

Asp

Leu

Ile

Trp

Leu

Lys

Val

Pro

310

Phe

Leu

Leu

Asp

Lys

390

Ser

Ser

Val

Asp

Thr

470

Val

Arg

Gln

Asn

Leu

550

Lys

Thr

Lys

Gly

Asn

630
Lys

Gln
Val
295
Ala
Ala
Lys
Ala
Glu
375
Asp
Cys
Gly
Ile
Val
455
Phe
Thr
Val
Glu
Thr
535
Gln
Asp
Gly
Val
Glu
615

Leu

Asp

26664

Leu
280
Thr

Lys

Leu

Val

360

Trp

Leu

Phe

Glu

Thr

440

Arg

Leu

Asn

Leu

Gly

520

Leu

Thr

Met

Leu

Leu

600

Leu

Gln

Lys

Thr
Thr
Gln
His
Ile
345
Lys
Arg
Glu
Val
Phe
425
Lys
Lys
Thr
Arg
Ser
505
Ile
Ile
Leu
Gly
Asn
585
Thr
Gly

Asn

Val

-87-

Ser
Arg
Leu
Ala
330
Gly
Ala
Asn
Ser
Met
410
Phe
Lys
Lys
Leu
Leu
490
Leu
Gly
Gln
Lys
Arg
570
Trp
Asn
Lys

Val

Asn

Pro
Ser
Pro
315
Phe
Glu
Val
Met
Arg
395
His
Cys
Thr
Phe
Asn
475
Met
Thr
Asn
Arg
Leu
555
Leu
Met
Phe
Leu
Val

635

Leu

Phe
Asp
300
Ile
Val
Ala
Gly
Asn
380
Ser
Asp
Arg
Arg
Glu
460
Leu
Asp
Asp
Leu
Leu
540
Phe
Ile
Pro
Phe
Lys
620

Cys

Lys

Ser
285
Asn
Leu
Asn
Ile
Gly
365
Met
Phe
Leu
Leu
His
445
Thr
Lys
Asp
Tyr
Lys
525
Pro
Gly
Asn
Ser
Val
605
His
Ala

Glu

Ala

Val

Ser

Thr

Val

350

Phe

Glu

Phe

Ile

Glu

430

Leu

Leu

Ser

Leu

Asn

510

His

Asn

Cys

Met

Gly

590

Gly

Leu

Lys

Leu

Gly
Ala
Asp
Ser
335
Lys
Leu
Glu
Gln
Ser
415

Gly

Ser

Cys -

Ser

Ile

495

Asn

Leu

Arg

Gly

His

575

Ile

Lys

Gln

Asp

Arg

Ala
Asn
Ser
320
Pro
Arg
Arg
Gln
Lys
400
Asp
Gly
Asn
Glu
Phe
480
Val
Ile
Arg
Val
Lys
560
His
Gly
His
Gly

Ala

. 640

Leu



26664

645 650 655
Ile Trp Ser Lys Asp Ala Asp Val Asp Asp Asp Ser Glu Arg Asp Arg
660 665 670
Glu Val Leu Glu Gln Leu Glu Pro His Thr Asp Leu Gln His Leu Asp
675 680 685
Ile Met Phe Tyr Arg Gly Thr Arg Phe Pro Glu Trp Ile Gly His Ser
690 695 700
Ser Phe Ser Lys Val Val Ser Met Glu Leu Ile Asp Cys Lys Ser Cys
705 710 715 720
Glu Leu Leu Pro Pro Leu Arg Gln Leu Ser Ser Leu Lys Ser Leu Ser
725 730 735
Ile Ser Gly Cys Val Lys Ile Val Arg Leu Gly Asp Glu Phe Tyr Gly
740 745 750
Ser Gly Asp Ala Leu Ser Asn Pro Phe Gly Cys Leu Glu Val Leu Lys
755 760 765
Phe Glu Asp Met Ser Glu Trp Glu Glu Trp Ile Cys Leu Lys Glu Glu
770 ' 775 780
Ala Phe Ser Asn Leu Arg Glu Leu Val Ile Arg Asp Cys Pro Lys Leu
763 790 795 800
Ser Lys Ser Leu Pro Lys Tyr Leu Pro Cys Leu Lys Lys Leu Lys Ile
805 810 815
Arg Arg Cys Gly Lys Leu Glu Gly Ile Leu Pro Glu Ala Pro Ser Ile
820 825 830
Glu Glu Val Gln Leu Glu Gly Cys Asp Ala Leu Gln Met Glu Ala Leu
835 840 845
Pro Ser Gly Leu Arg Glu Leu Gln Ile Asp Gly Leu Arg Ile Asn Ala
850 855 860
Ser Ile Leu Lys Gln Met Leu Gln Pro Cys Thr Ile Leu Glu Gln Leu
865 870 875 880
Gln Ile Ser Lys Cys Asn Arg Leu Arg Ser Leu Pro Glu Gly Ser Asn
885 890 895
Leu Pro Met Arg Leu Lys Lys Leu Arg Ile Glu Glu Ser Asn Val Leu
900 905 910
Asn Asp Ser Lys Ile Leu Met Tyr Thr Ser Leu Glu Ser Leu Lys Ile
915 920 925
Arg Asn Ser Arg Trp Asn Gly Val Glu Ser Phe Pro Leu Gly Ser Phe
930 935 940
Pro Leu Leu Asn Arg Leu Asp Ile Thr Gly Cys Glu Glu Leu Lys Trp
945 950 955 960
Ile Ile Gly Ala Ser Glu Gly Glu Asp Ala Pro Leu Ser Cys Arg Leu
965 970 975
Aca Ser Leu Glu Ile Tyr Asn Cys Pro Asn Phe Val Cys Phe Glu Lys
980 985 990
Leu Glu Gly Phe Cys Ala Pro Asn Leu Thr Ser Leu Glu Leu Val Gly
995 1000 1005
Cys Ser Asn Leu Lys Ala Leu Pro Glu Gln Met His Ser Leu Phe
1010 1015 1020

-88-



26664

Pro Ser Leu Glu Glu Leu Trp Ile Ser Phe

1025 1030

Gly Phe Pro Lys Glu Gly Leu Pro Ser Thr
1040 1045

Ile Gln Gly Gly Cys Lys Lys Leu Ile Lys
1055 1060

Asp Arg Asp Thr Glu Trp Gly Leu Gln Ser
1070 1075

Glu Phe TIle Ile Ser Gly Gly Gly Glu Glu
1085 1090

Ser Phe Pro Asp Glu His Leu Leu Pro Ser
1100 1105

Ser Ile Ser Tyr Phe Pro Asn Leu Lys Ser
1115 1120

Phe Gln His Leu Thr Ser Leu Arg Gln Leu
1130 1135

Pro Arg Leu Gln Ser Ile Pro Glu Lys Arg
1145 1150

Ser Tyr Leu Glu Ile Ala Lys Cys Pro Lys
1160 1165

Glu Lys Glu Lys Gly Lys His Trp Pro Asn
1175 1180

Val Ile Asn Phe Asp Gly Phe Asp Pro Val
1190 1195

<210> 29

<211> 20

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> M6 ta trinh tw nhan tao: Téng hop

M&i xudi 1

<400> 29
tggacgagct aacccagatt

<210> 30

<Z.11> 20

<212> ADN

<213> Trinh tyu nhén tao

<220>

<223> M6 ta trinh tu nhan tao: Téng hop

M&i nguoc 1

<400> 30
ggacaagtgc cattgaaagg

-89-

Cys

Leu

Gly

Leu

Ile

Ser

Leu

Gly

Val

Leu

Ile

Ile

Pro
1035
Lys
1050
Met
1065
Pro
1080
Glu
1095
Leu
1110
Glu
1125
Ile
1140
Ile
1155
Arg
1170
Ser
1185
Ile
1200

Lys

Ala

Met

Ser

Gly

Thr

Ser

Tyr

Ser

Glu

His

Ile

Leu

Arg

Leu

Ile

Ser

Lys

Phe

Ser

Asn

Ile

Glu

Phe

Arg

Glu

Glu

Leu

Gly

Cys

Leu

Arg

Pro

20

20



<210> 31

<211> 20

<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> M6 td trinh tu nhan tao:

M&i xudi 5

<400> 31

ctgccataac aaaaccacca

<210> 32

<211> 20

<212> ADN

<213> Trinh tu nhén tao

<220> ‘

<223> M6 ta trinh tu nhén tao:

Mdi ngugc 5

<400> 32
attcggttgg agtatttgcg

<210> 33

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> M6 tad trinh ty nhén tao:

M3i xudi 9

<400> 33
tcaacatcat gggagtgcat

<210> 34

<211> 20

<212> ADN

<213> Trinh ty nhédn tao

<220>

<223> M6 ta trinh ty nhan tao:

M&i ngugc 9

<400> 34
tttgaggaac aaagaggcgt

<210> 35
<211> 20
<212> ADN

26664

Téng hop

Téng hop

Téng hop

Téng hop

-90-

20

20

20

20



26664

<213> Trinh tyu nhan tao
<220>
<223> M6 ta trinh tu nhan tao: Tdng hop

M&i xudi 13

<400> 35
gtgggcaaag acaagggata

<210> 36

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> M6 ta trinh tu nhan tao: Tdng hop

M&i nguoc 13

<400> 36
gcttggggaa ctaccattgt

<210> 37

<211> 20

<212> ADN

<213> Trinh tu nhan tao

<220>

<223> M6 ta trinh tu nhan tao: Tdéng hop

MBi xudi 25

<400> 37
tgggaagcgt cttaaggaaa

<210> 38

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> M6 ta trinh tu nhan tao: Tdéng hop

Mbi nguoc 25

<400> 38
ctgttaaggg ctgcctaaag

<210> 39

<211> 1203

<212> PRT

<213> Populus trichocarpa

<400> 39

-01-



Met

Pro

Arg

Leu

Lys

65

Met

Cys

Gln

Lys

Tyr

145

Gln

Glu

Thr

Arg

Ile

225

Val

Ala

Lys

Asp

Lys

305

Phe

Ile

Ile

Ala

Thr

Leu

Lys

Gln

130

Arg

Val

Ile

Phe

Val

210

Gly

Val

Asn

Gln

Pro

290

Val

Leu

Thr

Tyr

Arg

Ala

Gln

) Glu

35
Arg

Lys

Ser

Asp

Ile

115

Thr

Glu

Ala

Ile

Ser

195

Val

Ile

Tyr

Val

Leu

275

Glu

Leu

Ala

Ser

Glu

355
Lys

Thr

Asn

20

Asp

Phe

Val

Val

Glu

100

Phe

Gly

Asn

Asn

Glu

180

Ser

Ser

Cys

Asp

Arg

260

Leu

Lys

Val

Val

Arg
340

Ala

Ala

Ser

Asn

Thr

Lys

Ile

Ile

85

Leu

Pro

Ser

Ile

Leu

165

Glu

Val

Asp

Gly

Lys

245

Glu

Ser

Gly

Ile

Asp

325

Asp

Glu

Phe

Ser

Cys

Arg

Leu

Ala

70

Val

Ala

Val

Phe

Asp

150

Ser

Ile

Ser

Met

Met

230

Ile

Gly

Glu

Ile

Leu

310

Trp

Lys

Glu

Lys

Arg

Lys

Lys

Leu

55

Pro

Leu

Lys

Phe

Gln

135

Lys

Gly

Val

Glu

Leu

215

Gly

Arg

Phe

Ile

Ala

295

Asp

Lys

Asn

Leu

Lys

26664

Cys
Trp
Asn
40

Val
Glu
Ser
Ile
Tyr
120
Asp
Val
Trp
Gln
Asp
200
Phe
Gly
Cys
Glu
Leu
280
Glu
Asp
Trp
Leu
Asn

360
Asp

Asn
Thr
25

Phe
Phe
Leu
Lys
Ile
105
Asp
Asp
Arg
Thr
Lys
185
Leu
Gly
Ile
Glu
Lys
265
Arg
Ile
Val
Phe
Leu
345

Asp

Gln

-92-

Thr
10

Tyr
Thr
Lys
Leu
Asn
90

Glu
Val
Phe
Lys
Ser
170
Ile
Val
Gly
Gly
Phe
250
His
Glu
Lys
Asp
Leu
330
Ser

Asp

Pro

Thr

His

Gly

Asp

Lys

75

Tyr

Cys

Glu

Ala

Trp

155

Lys

Asp

Gly

Gln

Lys

235

Glu

Gly

Lys

Asn

Asn

315

Pro

Thr

Asp

Ile

Ser

Val

His

Asp

60

Ala

Ala

Gly

Pro

Lys

140

Arg

Asn

Tyr

Ile

Asn

220

Ser

Gly

Ala

Ser

Arg

300

Leu

Gly

His

Ala

Glu

Pro

Phe

Leu

45

Glu

Ile

Ser

Asp

Ser

125

His

Ala

Arg

Glu

Asp

205

Asp

Thr

Ser

Val

Pro

285

Leu

Lys

Ser

Ala

Leu

365
Gly

Pro

Leu

30

Tyr

Lys

Glu

Ser

Gln

110

Asp

Glu

Ala

Asn

Leu

190

Ser

Val

Ile

Cys

Pro

270

Lys

Gln

Gln

Arg

Val

350

Val

Tyr

Phe

15

Ser

Ser

Leu

Gln

Ser

95

Lys

Val

Glu

Met

Glu

175

Ser

Arg

Arg

Ala

Phe

255

Leu

Ile

Asn

Leu

Ile

335

Asp

Leu

Trp

Ser

Phe

Gly

Glu

Ser

80

Trp

Gly

Arg

Lys

Thr

160

Ser

Gln

Val

Ile

Arg

240

Leu

Gln

Trp

Arg

His

320

Ile

Gly

Leu

Glu



Leu
385
Arg
Ser
Val
Phe
Thr
465

Ile

Met

Val
Ile
545
Lys
Arg
Glu
Ser
His
625
Leu
Lys
Gln
Asn
Leu
705

Ser

Lys

370
Cys

Val
Phe
Leu
Leu
450
Arg
Leu
His
Thr
Phe
530
Ala
Thr
Leu
Tyr
Lys
610
Leu
Asp
Thr
Gly
Lys
690
Pro

Gly

Cys

Lys

Leu

Ile

Lys

435

Asp

Ile

Gln

Asp

Ala

515

His

Leu

Lys

Arg

Leu

595

Tyr

Cys

Ser

Pro

Cys

675

Leu

Ser

Cys

Leu

Ser

Ala

Lys

420

Leu

Ile

Leu

Asp

Leu

500

Glu

Val

Asp

Arg

Leu

580

Ser

Leu

Tyr

Leu

Asn

660

Arg

Ile

Arg

Ser

Arg
740

Val
Ser
405
Arg
Ser
Ala
Asn
Lys
485
Leu
Pro
Leu
Trp
Ser
565
Leu
Asn
Pro
Ser
Lys
645
Phe
Arg
Tyr
Ile
Lys

725
Lys

Leu
390
Ser
Leu
Phe
Cys
Gln
470
Ser
Gln
Gly
Gly
Ala
550
Ala
Arg
Glu
Ser
Asn
630
Val
Thr
Leu
Val
Ser
710

Leu

Leu

375
Gly

Leu

Asn

Asp

Phe

455

Cys

Leu

Ala

Arg

Lys

535

Asn

Trp

Ile

Leu

Ser

615

Leu

Ile

Gly

Ser

Asn

695

Gly

Lys

Cys

26664

His

Cys

Glu

Gly

440

Phe

Gly

Ile

Met

Arg

520

Asn

Pro

Asn

Arg

Arg

600

Phe

Arg

Asp

Ile

Glu

680

Leu

Leu

Glu

Leu

Ala
Gly
Ile
425
Leu
Lys
Phe
Cys
Gly
505
Ser
Thr
Glu
Thr
Asn
585
Phe
Gln
Gln
Leu
Pro
665
Val
Met
Asn

Phe

Asf)
745

-93-

Arqg

Arg

410

Pro

Glu

Gly

His

Val

490

Arg

Arg

Gly

Asp

Gly

570

Ala

Leu

Pro

Leu

Ser

650

Asn

His

Asp

Leu

Pro

730
Gln

Gly
395
Ser
Asn
Glu
Met
Ala
475
Ser
Glu
Leu
Thr
Val
555
Val
Cys
Glu
Glu
Arg
635
Tyr
Leu
Ser
Cys
Leu
715

Glu

Thr

380

Leu

Met

Arg

Leu

Asn

460

Asn

Asn

Val

Trp

Glu

540

Glu

Phe

Phe

Trp

Asn

620

Leu

Ser

Glu

Ser

Glu

700

Glu

Ile

Ser

Pro

Asp

Asp

Glu

445

Lys

Tyr

Asp

Val

Ala

525

Glu

Gly

Ser

Asp

Arg

605

Leu

Gly

Glu

Arg

Ile

685

Ser

Glu

Glu

Ile

Leu
Phe
Val
430
Lys
Asp
Gly
Thr
Arg
510
Ser
Ile
Thr
Lys
Ser
590
Asn
Val
Asn
Tyr
Leu
670
Gly
Leu
Leu

Gly

Glu
750

Ala

Trp

415

Met

Lys

Gln

Ile

Leu

495

Gln

Lys

Glu

Met

Met

575

Gly

Tyr

Glu

Lys

Leu

655

Ile

His

Thr

His

Asn

735
Glu

Ala

400

Glu

Ala

Leu

Val

Gln

480

Ser

Glu

Asp

Ser

Gln

560

Ser

Pro

Pro

Val

Ile

640

Ile

Leu

His

Ser

Leu

720

Lys

Leu
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Pro Pro Ser Ile Gln Tyr Leu Val Gly Leu Ile Ser Leu Ser Leu Lys
755 . 760 765
Asp Cys Lys Lys Leu Ser Cys Leu Pro Ser Ser Ile Asn Gly Leu Lys
770 775 780
Ser Leu Lys Thr Leu His Leu Ser Gly Cys Ser Glu Leu Glu Asn Leu
785 790 795 800
Pro Glu Asn Phe Gly Gln Leu Glu Cys Leu Asn Glu Leu Asp Val Ser
805 810 815
Gly Thr Ala Ile Arg Glu Pro Pro Val Ser Ile Phe Ser Leu Lys Asn
820 825 830
Leu Lys Ile Leu Ser Phe His Gly Cys Ala Glu Ser Ser Arg Ser Thr
835 840 845
Thr Asn Ile Trp Gln Arg Leu Met Phe Pro Leu Met Pro Gly Lys Arg
850 855 860
Ala Asn Ser Thr Ser Leu Val Leu Pro Ser Leu Ser Gly Leu Ser Ser
865 870 875 880
Leu Thr Arg Leu Gly Leu Ser Asn Cys Asn Leu Gly Glu Gly Ala Val
885 890 895
Pro Asn Asp Ile Gly Tyr Leu Ser Ser Leu Arg Gln Leu Asn Leu Ser
900 905 910
Arg Asn Lys Phe Val Ser Leu Pro Thr Ser Ile Asp Gln Leu Ser Gly
915 920 925
Leu Gln Phe Leu Arg Met Glu Asp Cys Lys Met Leu Gln Ser Leu Pro
930 935 940
Glu Leu Pro Ser Asn Leu Glu Glu Phe Arg Val Asn Gly Cys Thr Ser
945 950 955 960
Leu Glu Lys Met Gln Phe Ser Arg Lys Leu Cys Gln Leu Asn Tyr Leu
965 970 975
Arg Tyr Leu Phe Ile Asn Cys Trp Arg Leu Ser Glu Ser Asp Cys Trp
980 985 990
Asn Asn Met Phe Pro Thr Leu Leu Arg Lys Cys Phe Gln Gly Pro Pro
995 1000 1005
Asn Leu Ile Glu Ser Phe Ser Val Ile Ile Pro Gly Ser Glu Ile
1010 . 1015 1020
Pro Thr Trp Phe Ser His Gln Ser Glu Gly Ser Ser Val Ser Val
1025 1030 1035
Gln Thr Pro Pro His Ser His Glu Asn Asp Glu Trp Leu Gly Tyr
1040 1045 1050
Ala Val Cys Ala Ser Leu Gly Tyr Pro Asp Phe Pro Pro Asn Val
1055 1060 1065
Phe Arg Ser Pro Met Gln Cys Phe Phe Asn Gly Asp Gly Asn Glu
1070 1075 1080
Ser Glu Ser Ile Tyr Val Arg Leu Lys Pro Cys Glu 1Ile Leu Ser
1085 1090 . . 1095
Asp His Leu Trp Phe Leu Tyr Phe Pro Ser Arg Phe Lys Arg Phe
1100 1105 1110
Asp Arg His Val Arg.Phe Arg Phe Glu‘Asp Asn Cys Ser Gln. Thr

-9Y-



Lys

Glu

Glu

Lys

Val

1115
Val
1130
Glu
1145
Gly
1160
Arg
1175
Ser
1190

<210> 40
<211> 11

<212>
<213>

<400> 40
Met Glu Ala

1

Leu
Lys
Thr
Glu
65
Leu
Met
Phe
Glu
Arg
145
Gly
Ala
Glu

Leu

Gly

Cys
Gly
Thr
50

Lys

Ser

‘Ile

Tyr

Glu
130
Val

Asn

Gly
210
Gly

Ile Lys Cys

Leu Asn Arg

Val Asp Glu

Leu Gly His

Ser Asp Glu

34

PRT

Thr
Phe
35

Phe
Leu
Pro
Met
Gly
115
Ala
Asp
Asp
His
Leu
195

Met

Ile

Ser
Tyr
20

Thr
Lys
Ile
Asp
Glu
100
Val
Phe
Arg
Ser
Ile
180
Val

Gly

Gly

Ser

His

Asp

Asp

Asn

Tyr

85

Cys

Asp

Arg

Trp

Lys

165

His

Gly

Leu

Lys

Gly

Met

Cys

Thr

Gln

Ser

Val

His

Asp

Ala

70

Ala

Ser

Pro

Lys

Arg

150

Gly

Arg

Ile

Asn

Ser

26664

1120

Val

Arg

1135

Thr

Asn

1150

Phe

Gln

1165

Asn

Asp

1180

Pro

Pro

1195

Medicago truncatula

Ser

Phe

Leu

Lys

55

Ile

Ser

Ser

Ser

His

135

Asp

Gln

Lys

Val

Asp

215
Thr

Ser

Leu

Cys

40

Asp

Lys

Ser

Lys

Asp

120

Gln

Ala

His

Leu

Ser

200

Val

Ile

Cys

Ser

25

Ala

Leu

Asp

Thr

Asn

105

Val

Glu

Phe

Glu

Val

185

Lys

Arg

Ala

Leu

Leu

Glu

Val

Thr

Arg

10

Phe

Ala

Glu

Ser

Trp

90

Asn

Arg

Lys

Thr

Ala

170

Pro

Val

Phe

Arg

-05-

Val Tyr

Tyr Glu

Ser Gly

Gly Glu

Lys Lys

Ser Se

Arg G1

Leu Gl

Arg G1
60

1125
Gln
1140
Asn
1155
Gly
1170
Ala
1185
Leu
1200

Gln Asp

Ser

Ala

Ser

Lys

r Ser Thr

y Glu Asp

30

u Arg Lys

45

y Gln Val

Met Phe Ala

75
Cys Le

Ile

u Asp Glu

Leu His Val

His Gln

Phe Gly

14

125

0

Leu
110

Arg Gly

Gln His

Gln Val Ala Ser

155

Ser Leu Val

Glu

Lys Leu Pro Ser

Glu Gl

Ile G1
22

u Val
205

190

Asn

y Ile Trp

0

Ala Val Tyr Glu

Leu

Thr

Gly

Gln

Thr

15

Thr

Gly

Ile

Thr

Leu

95

Pro

Cys

Ser

Tyr

Asn

175

Cys

Lys

Gly

Thr

Val

Phe

Val

Ser

Ile

Ser

Arg

Ile

Ser

Ile

80

Gln

Val

Phe

Asp

Ser

160

Ile

Thr

Phe

Met

Ile



225
Arg

Ser

Asp

305

Trp

Leu

Cys

Asp

Tyr

385

Tyr

Ser

Ser

Phe

Gly

465

Tle

Gln

Cys

Thr

Leu

545

Ser

Leu

Pro

Cys

Glu

Ser

Ile

290

Val

Phe

Leu

IJyS

Lys

370

Cys

Gly

Phe

Leu

Lys

450

Tyr

Thr

Glu

Arg

Lys

530

Gln

Gln

Ser

Leu

Glu

Thr

Ile

275

Gln

Asn

Gly

Met

His

355

Pro

Gly

Arg

Pro

Asp

435

Gly

Phe

Leu

Met

Arg

515

Asn

Pro

Leu

Cys

Lys
595

Phe
Asn
260
Ser
Asn
Glu
Pro
Thr
340
Asp
Gln
Gly
Asn
His
420
Thr
Met
Pro
Asp
Gly
500
Ser
Lys
Tyr
Lys
Leu

580
Thr

Glu
245
Gly
Arg
Ser
Leu
Gly
325
His
Ala
Glu
Leu
Ile
405
Pro
Met
Lys
Gln
Ser
485
Arg
Arg
Gly
Glu
Phe
565

Pro

Leu

230

Leu

Leu

Asn

Leu

Asn

310

Ser

Gly
Pro
390
Asp
Arg
Glu
Gly
Ile
470
Val
Asp
Leu
Thr
Ala
550
Leu

Ser

Pro

Thr

Val

Asp

Cys

295

Gln

Arg

Val

| Val

Tyr

375

Leu

Val

Val

Lys

Asp

455

Gly

Asn

Ile

Trp

Glu

535

His

Ser

Ser

Ile

26664

Cys

His

Phe

280

Arg

Leu

Val

His

Leu

360

Leu

Ala

Trp

Gln

Asp

440

Lys

Ile

Asn

Val

Ser

520

Ala

Trp

Leu

Leu

Thr
600

Phe
Leu
265
His
Lys
Glu
Ile
Lys
345
Phe
Asp
Leu
His
Asp
425
Ile
Val
Gln
Lys
Phe
505
Gln
Ile
Asn
Cys
Lys

585
Thr

-96-

Leu
250
Gln
Asp
Lys
Asn
Ile
330
Thr
Cys
Leu
Glu
Ser
410
Asn
Phe
Ile
Ile
Leu
490
Gln
Glu
Asn
Thr
Glu
570

Val

Gln

235
Glu

Arg

Leu

Val

Leu

315

Thr

Tyr

Leu

Ser

Val

395

Ala

Leu

Leu

Asp

Leu

475

Gly

Glu

Asp

Ser

Glu

555

Met

Leu

Leu

Asn

Gln

Tyr

Leu

300

Val

Thr

Lys

Lys

Lys

380

Leu

Val

Lys

Asp

Ile

460

Ile

Met

Ser

Ile

Tle

540

Ala

Gln

His

Asp

Val

Leu

Asp

285

Leu

Gly

Arg

Thr

Ala

365

Glu

Gly

Lys

Ile

Ile

445

Leu

Glu

His

Pro

Asp

525

Asp

Phe

Leu

Trp

Glu
605

Arg
Leu
270
Gly
Val
Lys
Asp
Gly
350
Phe
Val
Ser
Lys
Ser
430
Ala
Glu
Arg
Asp
Asn
510
Arg
Met
Ser
Pro
Arg

590

Leu

Glu
255
Ser
Lys
Leu
Gln
Lys
335
Met
Lys
Val
Tyr
Leu
415
Tyr
Cys
Ser
Ser
Leu
495
Asp
Val
Lys
Lys
Leu
575

Gly

Val

240
Ile

His

Lys

Asp

Asp

320

His

Leu

Gly

Asp

Leu

400

Arg

Asp

Phe

Cys

Leu

480

Leu

Pro

Leu

Leu

Thr

560

Gly

Cys

Asp



Ile

Phe

625

Ly 3

Leu

His

Ser

Ser

705

Glu

Pro

Asp

Ser

Pro

785
Asp

- Leu

Met
Ser
Glu
865
Asn
Asn
Arg
Leu
Asp
945

Pro

Arg

Thr

610

Met

Arg

Glu

Lys

Leu

690

Gly

Asn

Leu

Cys

Leu

770

Asp

Thr

Lys

Asn

Asn

850

Tyr

Tyr

Asn

Phe

Pro

930

Thr

Arg

Cys

Leu

Glu

Leu

Gly

Lys

675

Ser

Ser

Leu

Ser

Lys

755

Ile

Gly

Ala

Val

Trp

835

Gly

Leu

Phe

Phe

Leu

915

Leu

Met

Lys

Leu

Ser

Lys

Pro

Cys

660

Val

Gly

Ser

Ser

Leu

740

Ser

Thr

Leu

Ile

Leu

820

Phe

Phe

Asn

His

Val

900

Cys

Thr

Lys

Leu

Pro

His

Met

Asp

645

Glu

Val

Lys

Lys

Met

725

Gly

Leu

Leu

Lys

Asp

805

Ser

Leu

Arg

Leu

His

885

Ile

Leu

Met

Phe

Ser

965
Thr

Ser
Lys
630
Phe
Gly
Leu
Leu
Phe
710
Leu
Arg
Val
Asp
Glu
790
Glu
Phe
Pro
Leu
Ser
870
Leu
Ile
Asn
Thr
Asn
950

Tyr

Thr

Lys

615

Tyr

Ser

Leu

Val

Glu

695

Lys

Ala

Leu

Cys

Ile

775

Ile

Leu

Ala

Phe

Pro

855

Tyr

Ser

Pro

Trp

Gln

935

Pro

Val

Arg

26664

Ile

Leu

Gly

Ile

Asn

680

Met

Phe

Leu

Val

Leu

760

Ser

Lys

Pro

Gly

Asn

840

Ser

Cys

Ser

Ser

Cys

920

Leu

Ala

Gln

Phe

Glu
Asn
Val
Glu
665
Leu
Ser
Leu
Glu
Gly
745
Pro
Gly
Cys
Ser
Cys
825
Leu
Ser
Asn
Leu
Ser
905
Gln
Asn
Lys

Glu

Asp

-97-

Gln

Leu

Pro

650

Val

Lys

Ser

Pro

Gly

730

Leu

Asp

Cys

Leu

Ser

810

Gln

Met

Val

Leu

Lys

890

Ile

Lys

Ala

Leu

Leu

970
Met

Leu
Ala
635
Asn
His
Asp
Leu
Glu
715
Thr
Thr
Thr
Ser
Glu
795
Ile
Gly
Phe
Met
Ser
875
Ser
Ser
Leu
Ser
Cys
955

Tyr

Leu

Trp
620
Phe
Leu
Pro
Cys
Lys
700
Phe
Asp
Asn
Ile
Lys
780
Glu
Phe
Pro
Gly
Gly
860
Glu
Leu
Lys
Gln
Asn
940
Ser

Lys

Ile

Gln

Ser

Glu

Ser

Lys

685

Lys

Gly

Ile

Leu

His

765

Leu

Leu

Tyr

Ser

Ser

845

Leu

Glu

Asp

Leu

Leu

925

Cys

Leu

Arg

Pro

Gly

Lys

Lys

Leu

670

Ser

Leu

Glu

Arg

Asn

750

Gly

Cys

His

Leu

Thr

830

Gln

Pro

Ser

Leu

Ser

910

Leu

Asp

Phe

Phe

Gly

Val

Asn

Leu

655

Ala

Leu

Ile

Lys

Lys

735

Leu

Leu

Arg

Ala

Asp

815

Thr

Pro

Ser

Phe

Thr.

895
Arg

Pro

Ser

Ala

Glu

975
Asp

Lys

Leu

640

Ile

His

Lys

Leu

Met

720

Leu

Lys

Asn

Leu

Asn

800

Ser

Ser

Ala

Leu

Pro

880

Gly

Leu

Glu

Leu

Ser

960

Asp

Glu
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980 985 990
Ile Pro Ser Trp Phe Val Pro Gln Arg Ser Val Ser Trp Ala Lys Val
995 1000 1005

His Ile Pro Asn Asn Phe Pro Gln Asp Glu Trp Val Gly Phe Ala
1010 1015 1020

Leu Cys Phe Leu Leu Val Ser Tyr Ala Asp Pro Pro Glu Leu Cys
1025 1030 1035

Lys His Glu Ile Asp Cys Tyr Leu Phe Ala Ser Asn Gly Lys Lys
1040 1045 1050

Leu Ile Thr Thr Arg Ser Leu Pro Pro Met Asp Pro Cys Tyr Pro
1055 1060 1065

His Leu Tyr Ile Leu Tyr Met Ser Ile Asp Glu Phe Arg Asp Glu
1070 1075 1080

Ile Leu Lys Asp Asp Tyr Trp Ser Glu Ser Gly Ile Glu Phe Val
1085 1090 1095

Leu Lys Cys Tyr Cys Cys Gln Ser Leu Gln Val Val Ser Cys Gly
1100 1105 1110

Ser Arg Leu Val Cys Lys Gln Asp Val Glu Asp Trp Ser Lys Met
1115 ' 1120 1125

Ser His Phe Asn Glu Ser
1130

<210> 41

<Z11> 980

<212> PRT

<213> Solunum tuberosum

<400> 41
His Glu Ala Gly Val Ile Glu Arg Ile Ala Glu Asp Ile Met Ala Arg
1 5 10 15
Leu Gly Ser Gln Arg His Ala Ser Asn Val Gly Asn Leu Val Gly Met
20 25 30
Glu Leu His Met His Gln Val Tyr Lys Met Leu Gly Val Gly Ser Gly
35 40 45
Gly Val Arg Phe Leu Gly Ile Leu Gly Met Ser Gly Val Gly Lys Thr
50 55 60
Thr Leu Ala Arg Val Ile Tyr Asp Asn Ile Arg Ser Gln Phe Gln Gly
65 70 75 80
Thr Cys Phe Leu His Glu Val Arg Asp Arg Ser Ala Lys Gln Gly Leu
85 90 95
Glu Arg Leu Gln Glu Ile Leu Leu Ser Glu Ile Leu Val Val Lys Lys
100 105 110
Leu Arg Ile Asn Asp Leu Phe Glu Gly Ala Asn Met Gln Lys Gln Arg
115 120 125
Leu Arg Tyr Lys Lys Val Leu Leu Val Leu Asp Asp Val Asp His Ile
130 135 140
Ags» Gln Leu Asp Thr Leu Ala Gly Glu Arg Glu Trp Phe Gly Asp Gly

-08-



145

Ser
Glu
Leu
Glu
Pro
225
Asp
Glu
Glu
Lys
Ile
305
Gly
Val
Lys
Lys
Phe
385
Phe
Leu
Ser
Ile
Met
465
Val

Val

Asn

Arg

Thr

Gln

Phe

N
1=
(@]

Val

Glu

Ile

Gln

Asp

290

Gly

Arg

Arg

Arg

Ile

370

Gly

Arg

Arg

Phe

Ile

450

Asn

Met

Glu

Leu

Ile

Glu

Leu

195

Glu

Ala

Trp

Leu

Lys

275

Ser

Ile

Ile

Arg

Glu

355

Glu

Gly

Asn

Trp

Lys

435

Gln

Leu

Pro

Ile

Lys

Ile

Lys

180

Phe

Asp

Leu

Leu

Lys

260

Ile

Val

Lys

Ala

Glu

340

Asp

Gly

Lys

Ala

Leu

420

Gly

Leu

Ser

Asn

Asn

500

Asn

515

Ile

165

Ile

Lys

Leu

Lys

Ser

245

Lys

Phe

Thr

Val

Ile

325

Ala

Ile

Ile

Ala

Tyr

405

Asp

Asp

Trp

His

Leu

485
Phe

Cys

150
Thr

Tyr

Gln

Ser

Val

230

Glu

Leu

Leu

Arg

Leu

310

His

Ser

Cys

Ser

Phe

390

Val

Trp

Gln

Lys

Ser

470

Glu

Ser

Arg

Thr

Arg

His

Ala

215

Leu

Val

Glu

Asp

Ile

295

Met

Gln

Tyr

Pro

Leu

375

Met

Cys

His

Leu

Thr

455

Gln

Arg

Ile

Asn

26664

Lys

Met

Ala

200

Gln

Gly

Glu

Pro

Ile

280

Leu

Glu

Leu

Asn

Val

360

His

Gln

Gln

Gly

Val

440

Ser

Lys

Leu

Gly

Leu

520

Asp
Gly
185
Phe
Val
Ser
Arg
Ser
265
Ala
Glu
Lys
Ile
Pro
345
Leu
Leu
Met
Gly
Tyr
425
Ser
Lys
Leu
Val
Asp
505
Lys

-99-

Lys

170

Thr

Lys

Ile

Phe

Leu

250

Phe

Cys

Ser

Cys

Gln

330

Arg

Glu

Thr

Thr

Pro

410

Pro

Leu

Asp

Ile

Leu

490

Leu

Thr

155

His
Leu
Lys
Glu
Leu
235
Lys
Ile
Phe
Phe
Leu
315
Asp
Ile
Arg
Asn
Ser
395
Glu
Ser
Thr
Leu
Arg
475
Glu

Gly

Leu

Leu

Asp

Asn

His

220

Tyr

Gln

Gly

Phe

His

300

Ile

Met

Cys

Asn

Glu

380

Leu

Phe

Lys

Leu

Gly

460

Thr

Glu

Lys

Pro

Leu

Lys

His

205

Thr

Gly

Ile

Leu

Ser

285

Phe

Thr

Gly

Ser

Leu

365

Glu

Arg

Leu

Ser

Lys

445

Lys

Pro

Cys

Leu

Lys
525

Val

Tyr

190

Pro

Gly

Arg

Pro

Asn

270

Gly

Ser

Ile

Trp

Arg

350

Ala

Glu

Phe

Pro

Leu

430

Lys

Leu

Asp

Lys

Val

510
Arg

Lys
175
Glu
Thr
Gly
Gly
Gln
255
Asn
Lys
Pro
Leu
His
335
Leu
Thr
Val
Leu
Asp
415
Pro
Ser
Lys
Phe
Ser
495

Leu

Ile

160
Tyr

Ser

Lys

Leu

Leu

240

Asn

Ile

Lys

Val

Gln

320

Ile

Trp

Asp

Asn

Lys

400

Glu

Asn

Arg

Tyr

Ser

480

Leu

Leu

Arg



Leu
Thr
545

Leu

Ser

Val
625
Pro

Gly

Lys

Ser
705
Asn
Leu
Glu
Leu
Ser
785
Met
Gly
Tk
Asn
Asp
865

Phe

Met

Glu
530
Phe
Gly
Gly
Pro
Gly
610
Gly
Ser
Cvys
Ser
Met
690
Asn
Asn
Glu
Leu
Met
770
Phe
Val
Ser
Tyr
Trp
850
Met

Ser

Trp

Lys

Pro

Ala

Val

Ser

595

Cys

Leu

Ser

Asn

Val

675

Leu

Leu

Phe

Ile

Pro

755

Ser

Thr

Asp

Phe

Lys

835

Tyr

Met

Phe

Phe

Leu

Glu

Thr

Gly

580

Ser

Ser

Glu

Ile

Ala

660

Gly

Asp

Gly

Ser

Leu

740

Pro

Ile

Lys

Ser

Ser

820

Asn

Thr

Thr

Pro

Ser

Glu

Ile

Ala

565

Val

Ile

Lys

Glu

Ser

645

Leu

Val

Leu

Phe

Asn

725

Ala

Ser

Asp

Cys

Leu

805

Met

Ser

Pro

Pro

Asn

885
Phe

Ile
Glu
550
Leu
Ile
Phe
Leu
Phe
630
Leu
Ser
Asn
Ser
Leu
710
Ile
Leu
Ile
Gln
His
790
Leu
Tyr
Gly
Thr
Phe
87‘0

Val

Thr

Leu

535

Glu

Ser

Asn

Arg

Lys

615

His

Leu

Ser

Phe

Asp

695

Pro

Pro

Ala

Lys

Leu

775

Gln

Lys

Ile

Thr

Phe

855

Ile

Lys

Gly

26664

Val

Lys

Glu

Leu

Leu

600

Asn

Cys

Lys

Gln

Gln

680

Cys

Ser

Ala

Glu

760

Thr

Leu

Gln

Pro

Glu

840

Arg

Leu

Cys

His

Leu

Met

Leu

Cys

585

Lys

Leu

Thr

Asn

Val

665

Asn

Asn

Leu

Ala

. Cys

745
Ile

Lys

Val

Met

Gly

825

Ser

Gly

Trp

Ser

Asp

Ser

Asn

Ser

570

Tyr

Cys

Pro

His

Leu

650

Ser

Leu

Ile

Ala

Ser

730

Arg

Tyr

Tyr

Thr

His

810

Val

Ile

Ile

Lys
890
Gly

-100-

Gly
Cys
555
Ala
Cys
Leu
Asp
Thr
635
Lys
Ser
Ser
Ser
Gly
715
Ile
Arg
Ala
Ser
Asn
795
Lys
Glu
Ser
Ala
Pro
875

Thr

Leu

Cys
540
Leu
Ser
Lys
Lys
Asp
620
Ala
His
Ser
Gly
Asp
700
Leu
Ser
Leu
Asp
Met
780
Lys
Gly
Ile
Val
Ile
860
Asn

Phe

Trp

Ser

Ala

Val

His

Leu

Ile

Leu

Ser

Leu

685

Gly

Ile

Arg

Glu

Glu

765

Leu

Gln

Leu

Pro

Ala

845

Cys

Ser

Gln

His

Lys

Glu

Glu

Leu

590

Leu

Gly

Gln

Ser

His

670

Cys

Gly

Leu

Leu

Ser

750

Cys

His

His

Tyr

Glu

830

Leu

Val

Asp

Gly

Arg

Leu
Leu
Asn
575
Glu
Asp
Leu
Thr
Leu
655
Gly
Ser
Ile
Asp
Thr
735
Leu
Thr
Glu
Ala
Leu
815
Trp
Pro
Val
Glu
Leu

895
Phe

Arg
Tyr
560
Leu
Ser
Val
Leu
Ile
640
Arg
Gln
Leu
Leu
Gly
720
Arg
Pro
Ser
Val
Ser
800
Asn
Phe
Lys
Phe
Pro
880

Val

Arg



Thr
Thr
Asp
945

Asp

Val

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

<400>

Cys
Phe
930
Asn

Asn

Tyr

42
1741
PRT

42

Leu
915
Leu
Tyr

Ile

Glu

Met Ala Ser

1

Pro

Arg

Ile

Glu

65

Val

Val

Val

Asp

145

Ser

Ile

Ser

Tyr

Met

Gln

Asn

Asp

50

Pro

Phe

Lys

Phe

- Lys

130
Lys

Gly

Val

Lys

Ile

210
Gly

Trp

Asn

Val

Ala

Ser

Ile

Tyr

115

Lys

Val

Trp

Glu

Asn

195

Asp

Gly

900
Gly

Ala

Ile

His

Asn
980

Ser

Lys

20

Phe

Tyr

Leu

Arg

Val

100

Asp

Ala

Lys

Asp

Tyr

180

Leu

Glu

Met

Ser

Gln

Phe

Glu
965

Ser

Tyr

Thr

Met

Trp

Asp

85

Gln

Val

Phe

Cys

Val

165

Ile

Val

Gln

Gly

Ile

Val

Asn

950
Asp

Populus tricocarpa

Met

Asp

Ser

Asp

Gln

70

Tyr

Cys

Asp

Ile

Trp

150

Arg

Gln

Gly

Ala

Lys

Gly
Pro
935

Asp

Val

Gln

Val

His

Asp

55

Ala

Ala

Met

Pro

Glu

135

Ser

Asn

Cys

Ile

Asn

215
Thr

26664

Ser
920
Leu

Phe

Val

Lys

Phe

Leu

40

Arg

Ile

Ser

Lys

Ser

120

His

Asp

Arg

Lys

Asp

200

Asp

Thr

905
Glu Lys

Asp Arg
Ile Gln

Val Lys
970

Ala Ala
10

Leu Ser

25

Tyr Ser

Gly Leu
Glu Asp
Ser Pro
90
Glu Met
105
Glu Val
Lys Glu
Cys Leu
Asp Glu
170
Leu Ser
185
Ser Arg

Thr Leu

Val Ala

-101-

Pro
Phe
Leu

955
Gly

Ser

Phe

Asn

Glu

Ser

75

Trp

Gly

Ala

Lys

Ser

155

Ser

Phe

Leu

Phe

Arg

Val
Trp
940

Glu

Leu

Ser

Arg

Leu

Arg

60

Arg

Cys

His

Asp

His

140

Thr

Gln

Thr

Lys

Ile

220
Val

Gly
925
Arg

Val

Gly

Ser
Gly
Glu
45

Gly
Phe
Leu
Thr
Gln
125
Ser
Val
Ser
Leu
Val
205

Gly

Leu

910

Leu

Leu

Gly

Val

Tyr

Lys

30

Gln

Lys

Ser

Asp

Val

110

Lys

Gly

Ala

Ile

Pro

190

Leu

Ile

Tyr

Gly

Glu

Val

Arg
975

Ser

15

Asp

Arg

Thr

Ile

Glu

95

Leu

Gly

Asn

Asn

Lys

175

Thr

Asn

Cys

Asp

Asn
Asp
Cys

960

Leu

Pro

Thr

Gly

Ile

Val

80

Leu

Pro

Asn

Leu

Leu

160

Lys

Ile

Glu

Gly

Arg



225
Ile

Val

Ile
Leu
305
His
Lys
Lys
Lys
Val
385
Phe
Met
Phe
Cys
Ser
463
Ser
Gln
Gly
Lys
Ala
545
Leu

Tyr

Lys

Arg

Phe

Glu

Asp

290

Asp

Gly

His

Leu

Arg

370

Gly

Leu

Asn

Asp

Phe

450

Cys

Leu

Lys

Arg

Asp

530

Lys

Arg

Leu

Ser

Trp

Ala

Ile

275

Leu

Asp

Thr

Val

Asn

355

Asp

Tyr

His

Asp

Gly

435

Leu

Met

Arg

515

Ser

Glu

Leu

Ser

Leu
595

Gln
Glu
260
Ser
Ile
Val
Phe
Leu
340
Asp
Gln
Ala
Lys
Ile
420
Leu
Lys
Phe

Arg

Gly
500

Ser

Thr

Ala

Leu

Asn

580

Pro

Phe
245
Lys
Met
Lys
Asp
Gly
325
Asp
Lys
Pro
Asn
Arg
405
Pro
His
Gly
His
Val
485
Glu
Arg
Gly
Pro
Lys
565

Glu

Ala

230
Gly

Asp
Glu
Arg
Asp
310
Pro
Ser
Asp
Ala
Gly
390
Gly
Asp
Glu
Met
Ala
470
Ser
Glu
Leu
Lys
Trp
550
Ile

Leu

Cys

Gly

Gly

Leu

Arg

295

Glu

Gly

His

Ala

Glu

375

Leu

Leu

Arg

Leu

Lys

455

Asp

Arg

Ile

Cys

Ile

535

Asn

His

Arg

Phe

26664

Ser
Leu
Pro
280
Leu
Glu
Ser
Gly
Leu
360
Asp
Pro
Arg
Lys
Glu
440
Lys
Ile
Asp
Val
Thr
520
Glu
Met
Asn

Phe

Arg
600

Cys Phe
250

Cys Arg

265

Thr Ala

Arg Leu
Gln Leu

Arg Ile
330

Val Thr

345

Met Leu

Leu Ser
Leu Ala

Glu Trp
410

Ile Ile

425

Lys Lys

Asp Arg
Gly Met

Glu Ile
490

Arg Cys

505

Tyr Lys

Ser Ile
Thr Ala
Val Asp

570
Leu Glu

585
Leu Asp

-102-

235

Leu

Leu

Arg

Lys

Gln

315

Ile

Arg

Phe

Glu

Leu

395

Lys

Asp

Ile

Ile

Gln

475

Arg

Glu

Asp

Phe

Phe

555

Leu

Trp

Asp

Ala

Gln

Asp

Lys

300

Met

Ile

Ile

Ser

Leu

380

Glu

Ser

Val

Phe

Thr

460

Ala

Met

Ser

Val

Val

540

Ser

Ser

His

Leu

Asn
Glu
Ser
285
Val
Leu
Thr
Tyr
Trp
365
Ser
Val
Ala
Leu
Leu
445
Arg
Leu
His
Pro
Cys
525
Asp
Lys
Glu
Ala

Val
605

Val

Gln

270

Ser

Leu

Ala

Ser

Glu

350

Lys

Lys

Ile

Ile

Arg

430

Asp

Leu

Ile

Asn

Glu

510

Asp

Leu

Met

Gly

Tyr

590
Glu

Arg
255
Leu
Arg
Leu
Ala
Arg
335
Ala
Ala
Gln
Gly
Asp
415
Ile
Ile
Leu
Glu
Leu
495
Glu
Ala
Pro
Thr
Pro
575

Pro

Leu

240
Glu

Leu

Arg

Ile

Glu

320

Asn

Asp

Phe

Val

Ser

400

Arg

Ser

Ala

Asp

Lys

480

Leu

Pro

Leu

Lys

Lys

560

Glu

Ser

Tyr



Met
Thr
625
Ser
Lys
Ile
Glu
Gly
705
Arg
Glu
Leu
Arg
Ile

785
Glu

Asp
Phe

Val
865

Ser

Asp
945
Lys

Ser
610
Cys

Asn

Ile

Tyr
690
Met
Ile
Val
Ser
Ile
770
Leu
His
Lys
Lys
Lys
850
Val
Phe
Met
Phe
Cys
930
Ser

Ser

Gln

Cys
Leu
Val
Ala
Lys
675
Ile
Gly
Arg
Phe
Glu
755
Asp
Asp
Gly
His
Leu
835
Arg
Gly
Leu
Asn
Asp
915
Phe
Cys
Leu

Lys

Ser
Leu
Cys
Glu
660
Asn
Asp
Gly
Trp
Ala
740
Ile
Leu
Asp
Ser
Val
820
Asn
Asp
Tyr
His
Asp
900
Gly
Leu
Gly

Ile

Met

Ser

His

Asn

645

Tyr

Leu

Glu

Met

Gln

725

Glu

Ser

Ile

Val

Phe

805

Leu

Asp

Gln

Ala

Lys

885

Ile

Leu

Lys

Phe

Ser

965
Gly

Val
630
Thr
Ile
Val
Gln
Gly
710
Phe
Lys
Met
Lys
Asp
790
Gly
Asp
Lys
Pro
Asn
870
Arg
Pro
His
Gly
HlS
950
Val

Glu

Glu
615

Ser

Gln

Gly

Ala

695

Lys

Gln

Asp

Glu

Arg

775

Asp

Pro

Ser

Asp

Ala

855
Gly

Gly

Asp

Glu

Met

935

Ala

Ser

Glu

26664

Gln
Ala
Thr
Cys
Ile
680
Thr
Thr
Gly
Gly
Leu
760
Arg
Glu
Gly
His
Ala
840
Glu
Leu
Leu
Arg
Leu
920
Lys
Asp

Arg

Ile

Leu

Phe

Phe

Lys

665

Asp

Asp

Thr

Ser

Arg

745

Pro

Ser

Gly

825

Leu

Asp

Pro

Arg

Lys

905

Glu

Lys

Ile

Asp

Val

Trp

Met

Asp

650

Leu

Ser

Thr

Val

Cys

730

Cys

Thr

Arg

Gln

Arg

810

Val

Met

Leu

Leu

Glu

890

Ile

Lys

Asp

Gly

Glu

970
Arg

-103-

Cys

Arg

635

Glu

Ser

Arg

Leu

Ala

715

Phe

Arg

Ala

Leu

Leu

795

Ile

Thr

Leu

Ser

Ala

875

Trp

Ile

Lys

Arg

Met

955

Ile

Cys

Gly
620
Arg
Ser
Phe
Leu
Phe
700
Arg
Leu
Leu
Arg
Lys
780
Gln
Ile
Arg
Phe
Glu
860
Leu
Lys
Asp
Ile
Ile
940
Gln
Arg

Glu

Cys

Leu

Gln

Thr

Lys

685

Ile

Val

Ala

Gln

Asp

765

Lys

Met

Ile

Ile

Ser

845

Leu

Glu

Ser

Val

Phe

925

Ala

Ala

Met

Ser

Lys
Cys
Ser
Leu
670
Val
Gly
Met
Asn
Glu
750
Ser
Val
Leu
Thr
Tyr
830
Trp
Ser
Val
Ala
Leu
910
Leu
Arg
Leu
His

Pro

Leu

Thr

Ile

655

Gln

Leu

Ile

Tyr

Val

735

Gln

Ser

Leu

Ala

Ser

815

Glu

Lys

Lys

Ile

Ile

895

Arg

Asp

Leu

Ile

Asn

975
Glu

Leu
Ser
640
Lys
Thr
Asn
Cys
Asp
720
Arg
Leu
Arg
Leu
Ala
800
Arg
Ala
Ala
Gln
Gly
880
Asp
Ile
Ile
Leu
Glu
960

Leu

Glu
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980 985 990
Pro Gly Arg Arg Ser Arg Leu Cys Thr Tyr Lys Asp Val Cys Asp Ala
995 1000 1005

Leu Glu Asp Ser Thr Glu Lys Ile Gln Ser Ile Phe Leu Asp Leu
1010 1015 1020

Pro Lys Ala Lys Glu Ala Gln Trp Asn Met Thr Ala Phe Ser Lys
1025 1030 1035

Met Thr Lys Leu Arg Leu Leu Lys Ile His Asn Val Asp Leu Ser
1040 1045 1050

Glu Gly Pro Glu Tyr Leu Ser Lys Glu Leu Arg Phe Leu Glu Trp
1055 1060 1065

His Ala Tyr Pro Ser Lys Ser Leu Pro Ala Cys Phe Arg Pro Asp
1070 1075 1080

Glu Leu Val Glu Leu Tyr Met Ser Cys Ser Ser Ile Glu Gln Leu
1085 1090 1095

Trp Cys Gly Cys Lys Ile Leu Val Asn Leu Lys Ile Ile Asn Leu
1100 1105 : 1110

Ser Asn Ser Leu Tyr Leu Ile Asn Thr Pro Asp Phe Thr Gly Ile
1115 1120 - 1125

Pro Asn Leu Glu Ser Leu Ile Leu Glu Gly Cys Ala Ser Leu Ser
1130 1135 1140

Glu Val His Pro Ser Phe Gly Arg His Lys Lys Leu Gln Leu Val
1145 1150 1155

Asn Leu Val Asn Cys Tyr Ser Leu Arg Ile Leu Pro Ser Asn Leu
1160 1165 1170

Glu Met Glu Ser Leu Glu Val Cys Thr Leu Ser Ser Cys Ser Lys
1175 1180 1185

Leu Asp Lys Phe Pro Asp Ile Val Gly Asn Ile Asn Cys Leu Arg
1190 1195 1200

Glu Leu Arg Leu Asp Gly Thr Ala Ile Ala Lys Leu Ser Ser Ser
1205 1210 1215

Phe His Cys Leu Ala Gly Leu Val Leu Leu Ser Met ‘Asn Asn Cys
1220 1225 1230

Lys Asn Leu Glu Ser Ile Pro Ser Ser Ile Arg Gly Leu Lys Ser
1235 1240 1245

Leu Lys Arg Leu Asp Val Ser Asp Cys Ser Glu Leu Lys Asn Ile
1250 1255 1260

Pro Glu Asn Leu Gly Glu Val Glu Ser Leu Glu Glu Phe Asp Ala
1265 1270 1275

Ser Gly Thr Ser Ile Arg Gln Pro Pro Thr Ser Phe Phe Leu Leu
1280 1285 1290

Lys Asn Leu Lys Val Leu Ser Phe Lys Gly Cys Lys Arg Ile Ala
1295 1300 1305

Val Asn Leu Thr Asp Gln Ile Leu Pro Ser Leu Ser Gly Leu Cys
1310 1315 1320

Ser Leu Glu Glu Leu Asp Leu Cys Ala Cys Asn Leu Gly Glu Gly
1325 1330 1335

-104-



Ala
Asn
Gln
Leu
Leu
Leu
Glu
Leu
Ile
Ser
Asp
Phe
Glu
Glu
Ala
Pro
Tyr
His
Phe
Tyr
Val
Arg
Asp

Ser

Val
1340
Leu
1355
Leu
1370
Glu
1385
Asp
1400
Cys
1415
Leu
1430
Glu
1445
Ala
1460
Lys
1475
Gly
1490
Ser
1505
Leu
1520
Asn
1535
Ser
1550
Thr
1565
Ile
1580
Asp
1595
Thr
1610
Lys
1625
Ser
1640
Asp
1655
Giu
1670
Thr

Pro

Ser

Ser

Ser

Gly

Ser

Tyr

Lys

Val

Glu

Asp

Thr

Glu

Cys

Lys

Gly

Asp

Val

His

Arg

Asp

Tyr

Phe

Val

Glu
Arg
Arg
Leu
Cys
Leu
Met
Tyr
Pro
Ser
Asp
Tyr
Leu
Gly
Glu
His
Ser
Phe
Leu
Gln
Ile
Val
Met

Ser

Asp

Asn

Leu

Pro

Leu

Lys

His

Leu

Gly

Ser

Asn

Glu

Ser

Val

Ala

Leu

Leu

Phe

His

Ile

Lys

Ser

Lys

Tyr

Ile

Asn

Glu

Glu

Lys

Arg

Asn

Gln

Asn

Ile

Gly

Leu

Phe

Arg

Ala

Ile

Ala

Ser

Thr

Lys

Glu

Thr

Lys

Asn

Gly
1345
Phe
1360
Lys
1375
Val
1390
Leu
1405
Ser
1420
Gly
1435
Gly
1450
Glu
1465
Arg
1480
Trp
1495
Lys
1510
His
1525
Met
1540
Ser
1555
Ile
1570
Asn
1585
Phe
1600
Ala
1615
Tyr
1630
Ser
1645
Leu
1660
Met
1675
Val

Leu

Pro

Lys

Glu

Gln

Ser

Ile

Val

Met

Glu

Ser

Val

Ser

Ala

Ser

Arg

Leu

Leu

Gly

Gly

Lys

Glu

Leu

Ser

Ala

Leu

Glu

Phe

Asn

Ser

Pro

Gln

Gly

Arg

Tyr

Asn

Tyr

Ser

Ser

Gly

Phe

Lys

Leu

Phe

Ser

Gln

-105-

Ser

Leu

Leu

Lys

Ile

Lys

Asn

Pro

Gly

Met

Phe

Glu

Asp

Ser

Thr

Lys

Ser

Lys

Gln

Lys

Ser

Gly

Asp

Ser

Ser

Pro

Lys

Val

Pro

Cys

Met

Arg

Trp

Pro

Ala

Asn

Gln

Gly

Pro

Glu

Tyr

His

Arg

Ile

Ile

Gly

Thr

Arg

Leu
1350
Lys
1365
Asp
1380
Gln
1395
Asp
1410
Leu
1425
Gly
1440
Pro
1455
Phe
1470
Ser
1485
Ala
1500
Glu
1515
Gly
1530
His
1545
Ser
1560
Ala
1575
Ser
1590
Asn
1605
Gly
1620
Glu
1635
Ile
1650
Phe
1665
Val
1680
Val

Arg
Ser
Cys
Lys
Pro
Asn
Leu
Gly
Thr
Asn
Cys
Ser
Val
Leu
Trp
Ala
Gln
Ser
Ile
Ser
Ile
Val
Phe

Asp

Ser

Ile

Val

Val

Ile

Cys

Asn

Phe

His

Tyr

Ala

Ser

Lys

Ile

Gln

Ser

Trp

Asn

Ile

Ser

Phe

Lys

Pro

Glu

Leu

Asn

Met

Lys

Lys

Trp

Met

Gly

Gln

Leu

Ala

Ser

Val

Val

Ser

Ser

Met

Asn

Arg

Leu

Ala

Ile

Val

Gln



Thr

Ser

Glu Val Ala Ile Ser Ser Gly

1685
Glu
1700
Glu
1715

1730

<210> 43
<211> 89

<212>
<213>

<400> 43
Met Ala Glu

1
Phe

Leu
Ala
Arg
65

Asn
Cys
Asp
Glu
Glu
145
Asp
Leu
Gly
Val
Phe
225

Pro

Asp

Gln

Lys

50

Asp

Asn

Thr

Leu

Thr

130

Thr

Ile

Gln

Ile

Arg

210

Ser

Arg

Ser Tyr Thr Ile Val

Asp Lys Glu Lys Val

6

PRT

Glu
Asp
35

Gln
Val
Asp
Ser
Met
115
Tyr
Leu
Val
Met
Gly
195
Ala

Ala

Glu

Ala

Leu

20

Glu

Asp

Ala

Pro

Tyr

100

Ala

Gly

Arg

Gly

Gly

180

Lys

Arg

Arg

Arg

Ala

Glu

Leu

Glu

Tyr

Leu

85

Val

Ile

Ile

Lys

Leu

165

Asp

Thr

Phe

Asp

Leu
245

Populus tricocarpa

Val
Phe
Arg
Asp
Asp
70

Lys
Lys
Arg
Gln
Leu
150
Glu
His
Thr
Pro
Tle

230
Glu

26664

1690

1705

1720

Ser Glu Ser Ser Lys

1735

His
Arg
Glu
55

Ala
Lys
Gly
Ser
Asn
135
Arg
Asp
Trp
Leu
Ser
215

Leu

Ala

Phe

Thr

Ile

40

Arg

Glu

Lys

Trp

Arg

120

Val

Arg

Asp

Ser

Gly

200

Arg

Gln

Leu

Val

Asp

25

Arg

Val

Asp

Lys

Lys

105

Leu

Gly

Ser

Thr

Ala

185

Ile

Ala

Arg

Thr

Leu

10

Val

Cys

Arg

Leu

Lys

90

Gln

Gln

Glu

Ser

Ala

170

Val

Lys

Trp

Val

Asp
250

-106-

Glu

His

Phe

Asn

Ile

75

Asn

Arg

Asp

Gly

Pro

155

Lys

Ser

Ile

Ile

Ile

235
Glu

1695
Phe Asp Lys Asp Glu
1710
Gln Arg Trp Met Asp
1725

1740

Arg

Lys

Leu

Trp

60

Asp

His

Ser

Ile

Thr

140

Arg

Leu

Ile

Tyr

Cys

220

Arg

Glu

Leu

Glu

Arg

45

Val

Arg

Phe

Lys

Ser

125

Thr

Asp

Val

Val

Asn

205

Val

Gln

Leu

Arg

Ala

Val

30

Asp

Ser

Phe

Ile

Ile

110

Ala

Ala

Glu

Asp

Gly

190

His

Ser

Ile

Glu

Asp

15

Glu

Ala

Asp

Ile

Lys

95

Ala

Ser

Ala

Glu

His

175

Met

Ser

Gln

Ala

Asp
255

Glu Asp Phe

Ile Leu Thr

Leu

Arg

Asp

Ile

Met

80

Lys

Glu

Arg

Gly

Arg

160

Leu

Gly

Ala

Glu

Ser

240

Leu



Val

Ile

Asp

Val

305

Leu

Asp

Glu

Gly

Leu

385

Ala

Cys

His

Glu

Glu

465

Lys

Ala

Ser

Ser

Arg

545

Tyr

Asn

Ser

Leu

Cys

Tyr

Trp

Arg

290

Ala

Ser

Gly

Ile

Gly

370

Asn

Ile

Phe

Lys

Leu

450

Arg

Gln

Lys

Leu

Cys

530

Val

Gly

Phe

Ile

Lys

610

Asn

Glu
Ser
275
Ser
Leu
Lys
Arg
Val
355
Leu
Asn
Leu
Leu
Leu
435
Arg
Asn
Cys
Thr
Thr
515
Val
Val
Phe
Asn
Pro
595

Glu

Leu

Asn

260

Thr

Asn

His

Gln

Asp

340

Glu

Leu

Met

Ala

Tyr

420

Phe

Gly

Met

Arg

.Glu

500
Arg

Glu

Ser

Cys

Leu

580

Ser

Thr

Gln

Leu
Asn
Gly
Val
Asn
325
Thr
Arg
Ser
Asp
Leu
405
Leu
Arg
Glu
Val
Leu
485
Asn
Cys
Arg
Arg
Glu
565
Leu
Thr

Asn

Thr

Arg
Ala

Ser

Cys
Arg
Ser
390
Gly
Leu
Asp
Gln
470
His
Phe
Arg
Leu
Val
550
Leu
Arg
Ile

Ile

Leu

Arg
Trp
Arg
295
Pro
Trp
Cys
Ala
Lys
375
His
Tyr
Leu
Trp
Val
455
Met
Asp
Leu
Arg
Ser
535
Arg
Ser
Ile
Gly
Arg

615
Asp

26664

Lys

Asp

280

Leu

Gln

Glu

Ser

Gly

360

Lys

Phe

Asn

Phe

Val

440

Ala

Glu

Leu

Gln

His

520

Pro

Tyr

Gly

Leu

Glu

600

Val

Ile

Arg

265

Cys

Leu

Thr

Leu

Pro

345

Leu

Arg

Ala

Asp

Pro

425

Ala

Glu

Gly

Leu

Ile

505

Pro

His

Arg

Ala

Glu

585

Leu

Leu

Ala

Tyr

Leu

Leu

Thr

Phe

330

Ile

Pro

Leu

Arg

Leu

410

Glu

Glu

Asp

Met

Arg

490

Pro

Ile

Leu

Tyr

Lys

570

Leu

Ile

Pro

Gly

-107-

Leu
Lys
Thr
Pro
315
Cys
Leu
Leu
Asn
His
395
Pro
Asp
Gly
Tyr
Ser
475
Asp
Gly
Tyr
Arg
Phe
555
Phe
Glu
His
Ser

Asn

Val

Lys

Thr

300

Tyr

Lys

Glu

Ala

Glu

380

Pro

Tyr

Cys

Leu

Leu

460

Val

Leu

Asn

Ser

Ser

540

Tle

Asp

Gly

Leu

Thr

620

Leu

Val

Ala

285

Arg

Asp

Lys

Glu

Ile

365

Trp

Asn

Tyr

Thr

Ile

445

Asn

Asn

Ser

Glu

Asp

525

Leu

Gly

Tyr

Ile

Ser

605

Leu

His

Leu

270

Phe

Asn

Leu

Thr

Ile

350

Ile

Glu

Gly

Leu

Ile

430

Pro

Glu

Gly

Ile

Asn

510

Ser

Leu

Arg

Ile

Ser

590

Tyr

Gly

Leu

Asp
Pro
Lys
Gly
Phe
335
Gly
Val
Arg
Val
Lys
415
Gln
His
Leu
Arg
Ser
495
Ile
His
Phe
Asn
Thr
575
Cys
Leu

Ser

Arg

Asp

Val

Asn

Phe

320

Ile

Arg

Ile

Ile

Ala

400

Ser

Ala

Gln

Ile

Val

480

Lys

Pro

Leu

Phe

Val

560

Arg

Ser

Gly

Leu

Ile



625
Ile Pro

Cys Gly

Gln Thr

Ala Asp

Ser Asp
705
Arg Ser

Gln Leu

Ile Ser

Leu Thr
770
Glu Lys
785
~Ser Lys

Phe Leu

Glu Asn

Gly Leu
850

Lys Leu

865

Gly Glu

<210> 44

Asp

His

Leu

675

Leu

Thr

Leu

Gly

Gln

755

Leu

Leu

Glu

Glu

Ala

835

Arg

Val

Asp

<211> 1340
<212> PRT

<213> Populus tricocarpa

<400> 44

Met Glu
1
Val Pro

Ile Gln

Arg Val

Phe

Ile

Asn

35

Asn

Val

Ser

660

Thr

Val

Ile

Tyr

Ser

740

Leu

Glu

Pro

Lys

Phe

820

Val

Met

Ile

Leu

Val
Lys
20

Leu

His

Ile

645

Gly

Glu

Ser

Lys

Leu

125

Leu

Pro

His

Lys

Leu

805

Asn

Pro

Leu

Glu

His
885

Ile

Arg

Lys

Ser

630
Cys

Gly
Ile
Leu
Ile
710
Arg
Arg
Ser
Thr
Leu
790
Thr
Ser
Arg
Pro
Glu

870
Lys

Ser

Gln

Asn

Ile

Asn

His

Asp

Arg

695

Phe

Ala

Ser

Gln

Gln

775

Ser

Ile

Leu

Leu

Glu

855

Met

Val

Ile

Ile

Glu

Glu

26664

Met

Leu

Val

680

Lys

Asp

Glu

Leu

Gln

760

Leu

Ile

Ser

Glu

Glu

840

Glu

Pro

Gln

Val

Gly

Val

40
Glu

Lys

Arg

665

Ser

Leu

Ser

Gly

Ile

745

Asp

Glu

Leu

Ala

Ser

825

Ser

Met

Lys

His

Ala
Tyr
25

Glu

Ala

Asn
650
Ile
Arg

Gly

Ile

‘Ala

730
Lys

Phe

Gln

Arg

Asp

810

Leu

Phe

Arg

Val

Ile
890

Thr
10
Val

Lys

Arg

-108-

635

Leu

Asp

Trp

Ile

Ser

715

Glu

Leu

Pro

Glu

Phe

795

Gly

His

Leu

Phe

Phe

875

Pro

Val

Leu

Leu

Arg

Arg
Thr
Lys
Arg
700
Ala
Phe
His
Pro
Ser
780
Lys
Phe
Glu
Ile
Val
860

Val

Leu

Ala

Asp

Thr

Asn

His

Leu

Gln

685

Gly

Leu

Pro

Leu

Asn

765

Ile

Ala

Pro

Phe

Val

845

Ala

Asp

Ile

Glu

Cys

Asp
45

Leu

Lys

670

Asn

Asn

Leu

Ser

Arg

750

Leu

Glu

Glu

Gln

Asn

830

Asn

Thr

Arg

Lys

Leu
Asn
30

Ala

Glu

Tyr

655

His

Asn

Leu

Gln

Leu

735

Gly

Ser

Ile

Ser

Leu

815

Ile

Cys

Leu

Leu

Phe
895

Leu
15
Thr

Lys

Glu

640
Met

Leu
Thr
Cys
Leu
720
Val
Gly
Gln
Leu
Tyr
800
Glu
Glu
Lys
His
Gln

880
Ile

Val

Asn

Thr

Ile



Gl
65

Gly
Gly
Lys
Asp
Asp
145
Asp
Gly
Lys
Thr
Leu
225
Glu
Trp
His
Ser
Val
305
Lys
Ala
Glu
Asp
Tyr
385

Gly

Ala

50
Val

Gly

Leu

Lys

Arg

130

Tyr

Ala

Gly

Glu

Pro

210

Lys

Gly

Lys

Glu

Arg

290

Arg

Asn

Gly

Asp

Lys

370

Lys

Gln

Ile

Asp
Gly
Cys
Glu
115
Val
Glu
Leu
Val
Gly
195
Asp
Leu
Leu
Glu
Gly
275
Glu
Glu
Pro
Leu
Leu
355
Asp
Ala

Phe

Gly

Val
Gly
Pro
100
Leu
Ser
Ala
Lys
Gly
180
Arg
Ile
Asn
Lys
Leu
260
Cys
Met
Ala
Ser
Pro
340
Tyr
Glu
Leu

Leu

Leu
420

Glu

Val

85

Asp

Thr

Tyr

Phe

Asp

165

Lys

Leu

Arg

Ala

Lys

245

Lys

Lys

Gly

Trp

Val

325

Ile

Ala

Ile

Arg

Thr

405
Asp

Asn

70

Val

Leu

Val

Arg

Glu

150

Cys

Thr

Phe

Arg

Glu

230

Val

Leu

Ile

Ala

Asn

310

Gln

Leu

Trp

Asp

Gly

390
Tyr

Leu-

55
Trp

Val

Lys

Val

Ala

135

Ser

Asp

Thr

Asp

Ile

215

Thr

Thr

Glu

Leu

Asn

295

Phe

Pro

Leu

Lys

Asn

375

Asp

Asp

Phe

26664

Leu
Asp
Leu
Val
120
Ala
Arg
Val
Leu
Lys
200
Gln
Asp
Arg
Asp
Met
280
Arg
Phe
Val
Ala
Asp
360
Gln
Glu

Ser

Lys

Thr
Glu
Arg
105
Asn
Pro
Asn
Asn
Ala
185
Val
Gly
Lys
Val
Val
265
Thr
Asn
Glu
Ala
Thr
345
Ala
Val
Ile

Ser

Gly
425

Ser

Ser

90

Tyr

Leu

Ser

Ser

Met

170

Lys

Val

Glu

Gly

Leu

250

Gly

Ser

Phe

Lys

Ala

330

Val

Leu

Tyr

Lys

Ile

410
Arg

-109-

Val
75

Ser
Arg
Gln
Gly
Val
155
Val
Lys
Leu
Ile
Arg
235
Val
Ile
Arg
Gln
Met
315
Glu
Ala
Lys
Ser
Ser
395

Ser

Ser

60

Asn

Lys

Leu

Glu

Ile

140

Leu

Gly

Val

Ala

Ala

220

Ala

Ile

Pro

Asn

Val

300

Val

Val

Arg

Gln

Cys

380

Leu

Asp

Thr

Gly
Lys
Gly
Lys
125
Gly
Asn
Val
Ala
Val
205
Asp
Asp
Leu
Ser
Lys
285
Gln
Gly
Ala
Ala
Leu
365
Leu
Phe

Leu

Leu

Val
Cys
Lys
110
Gly
Pro
Asp
Tyr
Glu
190
Val
Gly
Gln
Asp
Gly
270
Asn
Val
Val
Lys
Leu
350
Thr
Glu
Leu

Leu

Glu
430

Ile

Phe

95

Ala

Lys

Val

Ile

Gly

175

Gln

Ser

Leu

Leu

Asp

255

Ser

Val

Leu

Thr

Arg

335

Lys

Arg

Leu

Leu

Lys

415
Glu

Gly
80

Met
Ala
Phe
Lys
Val
160
Met
Val
His
Gly
Cys
240
Ile
Asp
Leu
Pro
Val
320
Cys
Asn
Phe
Ser
Cys
400

Tyr

Ala



Arg

Leu

Gln

465

Val

Tyr

Ile

Pro

Lys

545

Leu

Leu

Leu

Val

625

Tyr

Gln

Ile

Leu

Asp

705

Leu

Leu

Ser

Leu

Arg

785
Glu

Asn

Leu

450

Ser

Ala

Thr

Leu

Ser

530

Val

Gln

Glu

- Leu

Thr
610
Ile

Met

Arg

Lys

Lys

Ile

His

770

Met

Asn

Arg
435
Glu
Phe
Asp
Ala
Glu
515
Leu
Leu
Phe
Asp
Ile
595
Arg
Ser
Gly
Asn
Leu
675
Phe
Trp
Leu
Ser
Leu
755
Val
Gly

Leu

Leu

Gly

Ala

Glu

Ile

500

Cys

Gln

Asp

Leu

Ile

580

Ser

Leu

Pro

Asn

Asn

660

His

Leu

Asp

Asn

Thr

740

Asn

Gln

Pro

Asp

Arg

Asp

Phe

Phe

485

Ser

Pro

Ile

Leu

Glu

565

Ser

Ser

Leu

Asn

Ser

645

Ala

Met

Phe

Trp

Thr

725

Glu

Asp

Asn

Arg

Asn

Thr

Lys

Ser

470

Lys

Leu

Asn

Pro

Thr

550

Asn

Ile

Asp

Leu

Val

630

Phe

Cys

Gln

Gln

Ser

710

Val

Glu

Leu

Cys

Thr

790

Leu

Leu

Asp

455

Val

Glu

Pro

Leu

Asp

535

Arg

Leu

Val

Ile

Leu

615

Leu

Val

Leu

Ile

Lys

695

Val

Ile

Leu

Asp

Pro

775

Ala

Glu

26664

Val
440
Gly
Ala
Trp
Tyr
Asn
520
Asn
Val
Gln
Gly
Val
600
Asp
Ser
Lys
Ser
Thr
680
Leu
Lys
Gln
His
Gly
760
Gly

Phe

Lys

Asp Glu Leu

Arg

Ser

Pro

Arg

505

Ser

Phe

Asn

Thr

Glu

585

Cys

Leu

Ser

Trp

Glu

665

Asp

Glu

Tyr

Leu

Leu

745

Glu

Val

Leu

Ile

Val

Arg

Thr

490

Lys

Phe

Phe

Leu

Leu

570

Leu

Leu

Ser

Leu

Glu

650

Leu

Ala

Arg

Ala

Glu

730

Gln

Asp

Gln

Asn

Cys

-110-

Lys

Asp

475

Ser

Ile

Ile

Arg

Ser

555

Cys

Lys

Pro

Asn

Thr

635

Thr

Lys

Asp

Phe

Thr

715

Glu

Glu

Phe

Tyr

Leu

795

His

Lys

Met

460

His

Asp

Pro

Leu

Glu

540

Pro

Leu

Lys

Arg

Cys

620

Arg

Glu

Arg

Asn

Arg

700

Ser

Trp

Leu

Pro

Ile

780

Asp

Gly

Ala
445
His
His
Val
Asp
Leu
525
Met
Leu
Asp
Leu
Glu
605
Glu
Leu
Gly
Leu
Met
685
Ile
Arg
Val
Lys
Arg
765
Ile

Ser

Gln

Ser

Asp

Val

Leu

Leu

510

Asn

Lys

Pro

Gly

Lys

590

Ile

Arg

Glu

Ser

Ser

670

Leu

Phe

Thr

Asn

Gly

750

Leu

Asn

Leu

Leu

Cys
Val
Leu
Gln
495
Pro
Lys
Glu
Ser
Cys
575
Val
Gly
Leu
Glu
Ser
655
Asn
Lys
Ile
Leu
Thr
735
Val
Lys
Ser

Phe

Met

Leu

Val

Ile

480

Gln

Ala

Asp

Leu

Ser

560

Val

Leu

Lys

Glu

Leu

640

Ser

Leu

Asp

Gly

Lys

720

Leu

Lys

His

Ile

Leu

800
Ala



26664

805 810 815
Glu Ser Leu Gly Lys Leu Arg Ile Leu Lys Val Glu Ser Cys His Arg
820 825 830
Leu Lys Asn Leu Phe Ser Val Ser Met Ala Arg Arg Leu Val Arg Leu
835 840 845
Glu Glu Ile Thr Ile Ile Asp Cys Lys Ile Met Glu Glu Val Val Ala
850 855 860
Glu Glu Ser Glu Asn Asp Thr Ala Asp Gly Glu Pro Ile Glu Phe Ala
865 870 875 880
Gln Leu Arg Arg Leu Thr Leu Gln Cys Leu Pro Gln Phe Thr Ser Phe
885 890 895
His Ser Asn Arg Arg Gln Lys Leu Leu Ala Ser Asp Val Arg Ser Lys
900 905 910
Glu Ile Val Ala Gly Asn Glu Leu Gly Thr Ser Met Ser Leu Phe Asn
915 920 925
Thr Lys Ile Leu Phe Pro Asn Leu Glu Asp Leu Lys Leu Ser Ser Ile
930 935 940
Lys Val Glu Lys Ile Trp His Asp Gln Pro Ala Val Gln Pro Pro Cys
945 ‘ 950 955 960
Val Lys Asn Leu Ala Ser Met Val Val Glu Ser Cys Ser Asn Leu Asn
965 970 ’ 975
Tyr Leu Leu Thr Ser Ser Met Val Glu Ser Leu Ala Gln Leu Glu Arg
980 985 990
Leu Glu Ile Cys Asn Cys Glu Ser Met Glu Glu Ile Val Val Pro Glu
995 1000 1005
Gly Ile Gly Glu Gly Lys Met Met Ser Lys Met Leu Phe Pro Lys
1010 1015 1020
Leu His Leu Leu Glu Leu Ser Gly Leu Pro Lys Leu Thr Arg Phe
1025 1030 ' 1035
Cys Thr Ser Asn Leu Leu Glu Cys His Ser Leu Lys Val Leu Met
1040 1045 1050
Val Gly Asn Cys Pro Glu Leu Lys Glu Phe Ile Ser Ile Pro Ser
1055 1060 1065
Ser Ala Asp Val Pro Val Met Ser Lys Pro Asp Asn Thr Lys Ser
1070 1075 1080
Ala Phe Phe Asp Asp Lys Val Ala Phe Pro Asp Leu Glu Val Phe
1085 1090 1095
Leu Ile Phe Glu Met Asp Asn Leu Lys Ala Ile Trp His Asn Glu
1100 1105 1110
Lew His Ser Asp Ser Phe Cys Glu Leu Lys Ile Leu His Val Gly
1115 1120 1125
His Gly Lys Asn Leu Leu Asn Ile Phe Pro Ser Ser Met Leu Gly
1130 , 1135 1140
Arg Leu His Asn Leu Glu Asn Leu Ile Ile Asn Asp Cys Asp Ser
1145 1150 1155
Val Glu Glu Ile Phe Asp Leu Gln Val Leu Ile Asn Val Glu Gln
1160 1165 ‘ 1170

-111-



Arg Leu Ala Asp Thr Ala
1175

Asn Leu Pro His Leu Lys
1190

Ile Leu Ser Phe His Asn
1205

Pro Gly Leu Arg Ser Leu
1220

Leu Gln Leu Glu Glu Leu
1235

Ile Val Ala Lys Asp Glu
1250

Ary Phe Ser Phe Pro Lys

1265

Pro Glu Leu Lys Arg Phe
1280

Pro Arg Leu Lys Lys Phe
1295

Ile Phe Pro Ser Glu Ile
1310

Asp His Val Asp Ile Glu
1325

Lys Val

1340

<210> 45

<211> 880

<212> PRT

<213> Populus tricocarpa

<400> 45

Met Ala Ile Gly Glu Ile

1 5

Thr Arg Leu Thr Ser Pro

20
Ii= Trp Lys Lys Ala Asp
35

Glu Val Leu Asp Asp Ala
50

Lys Ile Trp Leu Asp Asp

65 70

Leu Leu Asp Glu Phe Ala

85
Ala Glu Glu Ala Ser Thr
100
Leu Ser Phe Thr Lys Ile
115

Thr

26664

Gln

1180

His

Val

1195

Leu

1210

Phe

Pro

1225

Leu

1240

Gly

1255

Val

Thr

1270

Tyr

1285

Trp

1300

Lys

Cys

1315

Gly

1330

Phe

Glu

Lys

Glu

55

Leu

Thr

Ser

Ser

Leu

Phe

Trp

40

Glu

Arg

Glu

Lys

Ala
120

Cys

Ile

Leu

Pro

Val

Gln

Ala

Leu

25

Arg

Lys

Asp

Ser

Val

105

Ser

Leu Arg

Trp Asn

Thr Val

Ala Ser

Glu Asn

Glu Glu

Tyr Leu

Gly Val

Tyr His

Ser His

Gln Pro

Val

Arg

His

Ile

Cys

Gly

His

His

Cys

Glu

Leu

Ala Phe Le

10

Lys Phe Al

Gly Met Le

Gln Le

Leu Al
75

Leu Arg

90

Val
1185
Asp
1200
Val
1215
Ala
1230
Gly
1245
Pro
1260
Leu
1275
Val
1290
Lys
1305
Pro
1320
Leu
1335

u Gly

a Arg

u Leu
45

u Thr Glu

60

a Tyr Asp

Arg Arg Il

Ala TI1

-112-

Arg Glu

e Val

e Lys Phe

125

Arg

Pro

Arg

Leu

Val

Ser

Val

Ser

Lys

Cys

Ser

Met

Arg

30

Lys

Lys

Val

Leu

Ser

110

Asn

Leu Arg

Gln

Gly

Asn

Glu

Glu

Glu

Ile

Trp

Phe

Leu
15

Glu
Val
Ala
Glu
Met
95

Thr

Pro

Gly

Cys

Leu

Glu

Phe

Val

Trp

Glu

Glu

Arg

Phe

Gly

Gln

Val

Asp

80

Ala

Thr

Lys



Met
Lys
145

Thr

Glu

His
225
Trp
Ile
Gln
Leu
Leu

305
Thr

Ala
385
Trp
Ser
His
Glu
Val
465

Tyr

Asp

Arg
130
Gln

Ser

Pro

i Leu

Pro
210
Val
Ala
Leu
Val
Val
290
Lys
Thr
Cys
His
Val
370
Arg
Glu
Asp
Leu
Phe
450
Pro

Phe

Glu

Ser

Arg

Thr

Val

Leu

195

Ile

Phe

Cys

Glu

Gln

275

Leu

Thr

Arg

Leu

Ala

355

Cys

Thr

Asp

Ile

Lys

435

Glu

Gln

Arg

Ser

Lys

Ile

Asp

Ile

180

Thr

Val

Gln

Val

Ser

260

Val

Asp

Pro

Asp

Lys

340

Phe

Glu

Leu

Ile

Leu

420

Arg

Glu

Gln

Asp

Arg

Met
Glu
Val
165
Tyr
Glu
Gly
Asp
Ser
245

Val

Lys

Asp

Phe

Ala

325

Pro

Glu

Arg

Gly

Leu

405

Pro

Cys

Lys

Val

Leu

485
Phe

Lys
Leu
150
Trp
Gly
Glu
Met
Glu
230
Asp
Thr
Leu
Val
Ala
310
Asp
Leu
Asn
Ile
Gly
390
Asn
Val
Phe
Asp
Gln
470

Val

Val

Glu
135
Gly
Gln
Arg
Ala
Gly
215
Leu
Asp
Pro
Arg
Trp
295
Ala
Val
Ser
Arg
Val
375
Leu
Ser
Leu
Thr
Leu
455
Asn

Ser

Met

26664

Val

Leu

Lys

Asp

Asn

200

Gly

Val

Phe

His

Glu

280

Asn

Gly

Ala

Asp

Asp

360

Thr

Leu

Lys

Arg

Tyr

440

Val

Lys

Arg

His

Ser

Glu

Pro

Gly

185

His

Ile

Lys

Asp

Pro

265

Ala

Lys

Ala

Leu

Gln

345

Leu

Lys

Arg

Ile

Leu

425

Ser

Leu

Gln

Ser

Asp

Ser

Lys

Pro

170

Asp

Gly

Gly

Glu

Val

250

Cys

Leu

Asn

Pro

Met

330

Asp

Gly

Cys

Thr

Trp

410

Ser

Ala

Leu

Met

Ile

490

Leu

-113-

Arg
Met
155
Ser
Lys
Asp
Lys
Trp
235
Met
Asp
Ala
Tyr
Gly
315
Val
Cys
Ala
Lys
Lys
395
Asp
Tyr
Leu
Trp
Glu
475

Phe

Val

Leu
140
Ser
Ala
Lys
Thr
Thr
220
Phe
Arg
Phe
Gly
Gly
300
Ser
Gly
Trp
Gln
Gly
380
Gln
Leu
Tyr
Ile
Met
460
Asp

Gln

Ser

Asp

Gly

Ser

Lys

Asn

205

Thr

Ser

Ile

Lys

Lys

285

Leu

Lys

Pro

Ser

Thr

365

Leu

Arg

Ser

His

Pro

445

Ala

Met

Val

Asp

Gly

Gly

Val

Val

190

Phe

Leu

Thr

Ser

Glu

270

Lys

Trp

Ile

Thr

Val

350

Asn

Pro

Glu

Asp

Leu

430

Lys

Glu

Gly

Ala

Leu

Met

Arg

Pro

175

Ile

His

Ala

Lys

Lys

255

Tyr

Phe

Val

Ile

Glu
335

Phe-

Leu

Leu

Asp

Ser

415

Pro

Asp

Gly

Ala

Asn

495
Ala

Ala
Arg
160
Asn
Asp
Val
Gln
Ala
240
Ala
Asn
Leu
Ala
Leu
320
Tyr
Val
Gln
Ala
Glu
400
Gln
Ser
Phe
Leu
Glu
480

Cys

Gln



Trp
Ile
Arg
545
Arg
Gly
Phe
Asn
Ser
625
Gln

Lys

Ser

Ser
705
1y
Lys
Thr

Leu

Gly
785
Phe
Leu
Ala

Pro

Glu
865

Ala
Lys

530
Gly

Leu
Tyr
Leu
Ser
610
Ala
Thr
Leu
Ser
Thr
690
Ser
Leu
Asp
Asp
Arg
770
Leu
Leu
Gly
Val
Phe

850
Glu

Ala

515

Gln

Trp

Arg

Leu

Arg

595

Ile

Ile

Leu

Gly

Ile

- 675

Leu

Leu

Glu

Ile

Asn

755

Pro

Thr

Leu

Leu

Lys

835

Pro

Trp

500
Gly

Phe

Asp

Thr

Thr

580

Val

Gly

Arg

Leu

Ser

660

Lys

Ser

Val

Asn

Asn

740

Ser

His

Phe

Arg

Leu

820

Lys

Val

Met

Asp

Lys

Phe
565
Ser
Leu
Asp
Asn
Leu
645
Leu
Ala
Asp
Asn
Val
725
Asn
Arg
Gly
Pro
Leu
805
Pro
Val

Leu

Ile

Thr

Val

Ile

550

Leu

His

Ser

Leu

Leu

630

Lys

Ile

Met

Phe

Leu

710

Ile

Leu

Asn

Lys

Thr

790

Glu

Ser

Gly

Glu

Leu
870

Val

Leu

Lys

615

Pro

Gly

Asn

Pro

Val

695

Lys

Asp

Glu

Glu

Val

775

Trp

Asn

Leu

Pro

Thr

855
Val

26664

Phe
520
Lys
Lys
Leu
Pro
Ser
600
His
Gln
Cys
Leu
Met
680
Leu
Ser
Ala
Val
Lys
760
Lys
Val
Cys
Lys
Glu
840

Leu

Gly

505
Gln

Arg
Phe
Pro
Phe
585
Gly
Leu
Ser
Cys
Arg
665
Gly
Gly
Leu
Arg
Leu
745
Val
Glu
Gly
Thr
Asn
825
Phe

Leu

Leu

Ser

570

Asp

Tyr

Arg

Val

Leu

650

His

Ile

Lys

Arg

Glu

730

Leu

Asp

Leu

Asn

Lys

810

Leu

Tyr

Phe

Val

-114-

Gly

Arg

Val

555

Leu

Leu

Cys

Phe

Cys

635

Leu

Leu

Glu

Asp

Gly

715

Ala

Leu

Lys

Thr

Pro

795

Cys

Ser

Gly

Lys

Leu
875

Asn

His

540

Phe

Leu

Leu

Ile

Leu

620

Ser

Glu

Asp

Lys

Lys

700

Thr

Met

Glu

Asp

Ile

780

Ser

Thr

Ile

Gln

Asn

860
Thr

Asp
525
Ser
His
Gly
Pro
Asp
605
Asn
Leu
Gly
Ile
Leu
685
Gly
Leu
Glu
Trp
Val
765
Asn
Phe
Ser
Val
Gly
845

Met

Asn

510

Leu

Ser

Thr

His

Glu

590

Thr

Leu

Tyr

Leu

Thr

670

Thr

Ser

Cys

Ala

Ser

750

Leu

Cys

Ser

Leu

Ser

830

Cys

Gln

Ser

Asn

Tyr

Thr

Asn

575

Leu

Leu

Ser

Asn

Pro

655

Ser

Asn

Arg

Ile

Asn

735

Pro

Asp

Tyr

Ser

Pro

815

Leu

Ser

Glu

Leu

Ala

Ile

Lys

560

Thr

Glu

Pro

Phe

Leu

640

Ser

Ala

Leu

Leu

Thr

720

Ile

Arg

Asp

Ala

Ile

800

Pro

Thr

Lys

Trp

Ser
880



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

<400>

46
1417
PRT

46

Met Ala Leu

1
Ile

Gly

Ile

Ala

65

Glu

Ala

Phe

Lys

Leu

145

Leu

Gly

Glu

Gly

Thr

225

Asp

Gly

Glu

Asn

Thr
303

Ile

Lys

His

50

Val

Asp

Ser

Tyr

Arg

130

Glu

Lys

Arg

Gly

Gly

210

Val

Phe

Ser

Lys

Glu

290

Ser

Asn
Ile
35

Ala
Lys
Leu
Ser
Pro
115
Thr
Leu
Arg
Asp
Cys
195
Val
Asp
Asp
Tyr
Leu
275

Asn

Pro

Val
Gln
20

His
Val
Leu
Leu
Ser
100
Gly
Thr
Arg
Leu
Lys
180
Asp
Gly
Asn
Val
Asp
260
Ala

Tyr

Gly

Ile

Leu

Ser

Leu

Trp

Asp

85

Lys

Asn

Ala

Glu

Pro

165

Asp

Glu

Lys

Phe

Val

245

Ala

Gly

Asp

Ser

Populus tricocarpa

Gly

Ala

Asp

Asp

Leu

70

Gly

Ala

Leu

Arg

Asn

150

Ser

Lys

Tyr

Thr

_Phe

230
Arg

Lys

Lys

Asp

Arg
310

Asp

Ser

Ile

Asp

55

Asp

Val

Lys

Leu

Phe

135

Gly

Thr

Glu

Gly

Thr

215

Asp

Val

Asp

Lys

Trp

295
Ile

26664

Ala

Leu

Lys

40

Ala

Gln

Phe

Ser

Leu

120

Gln

Ser

Ser

Glu

Ile

Ile
Glu
25

Lys

Glu

Ile

Ala
105
Thr
Glu
Gly
Leu
Ile

185
Gly

200

Leu

Leu

Thr

Leu

Phe

280

Thr

Ile

Ala

Lys

Arg

Asn

265

Leu

Val

Leu

Leu

10

Leu

Leu

Glu

Arg

Glu

90

Ile

Tyr

Ile

Gly

Val

170

Leu

Val

Gln

Val

Thr

250

Leu

Ile

Leu

Thr

-115-

Ser
Leu
Glu
Lys
Glu
75

Leu
Pro
Lys
Ala
Val
155
Asp
Lys
Ile
Leu
Trp
235
Ile
Leu
Val
Arg

Thr
315

Ala
Lys
Ala
Gln
60

Leu
Lys
Gly
Met
Gln
140
Leu
Leu
Leu
Pro
Val
220
Cys
Leu
Gln
Leu
Arg
300
Arg

Thr
Phe
Asn
45

Met
Ala
Glu
Phe
Asp
125
Lys
Lys
Ser
Leu
Ile
205
Tyr
Cys
Glu
Leu
Asp
285

PrQ

Asn

Ile
Ala
30

Leu
Gly
Tyr
Glu
Leu
110
Ser
Lys
Ser
Tyr
Phe
190
Val
Asn
Val
Ala
270
Asp

Phe

Gln

Ser
15

Arg
His
Ser
Asp
Gln
95

Ser
Lys
Asn
Lys
Val
175
Ser
Gly
Asp
Ser
Val
255
Leu
Val

Gln

Asp

His

Arg

Met

His

Met

80

Arg

Ser

Ile

Asn

Ser

160

Ser

Asp

Met

Glu

Glu

240

Ser

Arg

Trp

Val

Val
320



Ala
Phe
Asn
Gln
Leu
385
Lys

Arg

Phe

Asn
Lys
Arg
545
Leu
Asn
Ser
Leu
Leu
625
Gly
Azp
Pro

Thr

Leu
Glu
Phe
Arg
370
Arg
Met
Leu
Cys
Leu
450
Arg
Phe
Leu
Leu
Thr
530
Phe
Arg
Val
Leu
Lys
610
Pro
Cys
Leu

Ser

Val

Met
Asp
Ser
355
Cys
Thr
Trp
Ser
Ser
435
Leu
Met
Phe
Ile
Asn
515
Arg
Lys
Leu
Leu
Ser
595
Gln
Glu
Arg
Cys
Trp

675
Gly

Met
Ser
340
Asp
Gly
Lys
Asp
Tyr
420
Ile
Trp
Glu
Gln
Ser
500
Asp
His
Asp
Tyr
His
580
Gly
Leu
Ser
Lys
His
660

Met

Lys

Ser
325
Leu
Leu
Gly
Pro
Ile
405
Tyr
Leu
Met
Asp
Arg
485
Asp
Lys
Met
Leu
Ser
565
Glu
Tyr
Arg
Val
Leu
645
Leu

Gly

Lys

Ala

Ser

Pro

Leu

Tyr

390

Ser

His

Pro

Ala

Phe

470

Ser

Leu

Leu

Ser

Gly

550

Ser

Ala

Cys

Tyr

Ser

630

Asn

Asp

Asn

Glu

Phe

Leu

Asp

Pro

375

Val

Glu

Leu

Lys

Gln

455

Tyr

Ser

Ala

Glu

Phe

535

Lys

Pro

Leu

Ile

Leu

615

Thr

Lys

Ile

Leu

Gly

26664

Pro

Phe

Leu

360

Leu

Asp

His

Pro

Asp

440

Gly

Ser

Ser

Gln

Asn

520

Thr

Leu

Trp

Ser

Thr

600

Asn

Leu

Leu

Thr

Thr

680
Cys

Cys

Ala

345

Gln

Ala

Glu

Lys

Ser

425

Tyr

Phe

Cys

Asn

Ser

505

Asn

Arg

Lys

Ala

Lys

585

Glu

Phe

Ile

Pro

Asp

665

Gly

Gly

Tyr
330
Lys
Glu
Val
Trp
Gly
410
His
Glu
Leu
Phe
Glu
490
Ile
Lys
Arg
Arg
Ala
570
Leu
Leu
Ser
Asn
Gln
650
Thr

Leu

Ile

-116-

Leu

His

Ile

Lys

Glu

395

Gly

Leu

Phe

Pro

Asn

475

Gln

Ala

Val

Thr

Leu

555

Tyr

Arg

Pro

Gln

Leu

635

Gly

Asp

Gln

Glu

Leu

Ala

Gly

Thr

380

Ser

Ile

Lys

Tyr

Asp

460

Glu

Arg

Gly

Phe

Tyr

540

Arg

Cys

Arg

Asn

Thr

620

Gln

Thr

Asn

Lys

Glu

Lys
Leu
Gln
365
Leu
Val
Val
Gln
Lys
445
Ala
Leu
Tyr
Glu
Pro
525
Glu
Thr
Tyr
Leu
Ser
605
Lys
Thr
Gly
Leu
Leu

685

Leu

Glu
Gly
350
Lys
Gly
Leu
Pro
Leu
430
Asp
Gly
Leu
Leu
Thr
510
Asp
Val
Phe
Leu
Arg
590
Ile
Ile
Leu
Asn
Phe
670

Ser

Arg

Leu
335
Arg
Ile
Gly
Asn
Ala
415
Phe
Glu
Gly
Ser
Met
495
Cys
Pro
Leu
Ile
Ser
575
Val
Gly
Lys
Lys
Leu
655
Glu

Lys

Gly

Ser

Ser

Val

Leu

Ser

400

Leu

Val

Leu

Lys

Arg

480

His

Val

Glu

Gln

Ala

560

Asn

Leu

Asp

Arg

Leu

640

Ile

Met

Phe

Leu



Gln
705
Asp
Asp
Arg
Leu
Trp
785
Cys
Leu
His
Lys
Val
865
Leu
Leu
Asp
Cys
Thr
945
Leu
Pro
Glu
His
Pro

Ile

Leu

690

Asn Leu Glu Gly Arg

710
Ala Ala Val
725

Leu

Arg His

Glu Glu
740
Gln

Leu Glu

Gln His Met Leu

755
Lys Glu Leu Ile
770

Val

Lys

Ser
790
Thr

Gly His Pro

Cys Arg Lys Cys

805
Leu Cys Ile
820

Tyr

Arg Asp

Glu Phe
835

Leu

Gly Asp
Thr
850
Gly

Thr Phe Glu

Val Glu
870

Cys

Asp Gly

Thr Asn
885
Val

Leu Trp

Pro Ser Cys
900

Glu

Lys

Ser Asp Leu
915

Glu

Lys

Asp Val Pro
930

Leu

Lys

Ser
950
Gly

Lys Leu Gly

Gln Leu
965

Ser

Leu Ser
Thr
980
Gln

Lys Leu Leu

Pro Phe Val
995

Ser Ser Lys Leu

His

Lys
1010
Ile
1025
Glu
1040
Ser
1055

His Thr Val His

Ser Cys Pro Asn

Ser Leu Arg His

26664

695

Leu Ser Ile Met

Ala Leu
730

Ser

His Asn

Trp Ser Lys

745
Val Leu Asp Ser
760
Ser Phe
775

Phe

Tyr Gly

Ser Lys Ile

Val Pro
810

Asp

Leu Pro

Gln Leu
825

Ser

Gly
Ser Val
840
Met

Cys

Asp Gln Glu

855
Ala Glu Glu Gln
Leu
890

Ala

Pro Lys Leu

Ile Thr Ile
905
Val Leu
920

Cys

Pro Gly

Lys Met Phe
935
Met Ser Arg Leu
Val
970

Gly

Ala Leu Lys

Trp Gln Lys
985
Leu
1000

Gly Cys

Ser

Ser
1015
Met
1030
Leu
1045
Leu
1060

Leu Leu
Val Ser

Val Leu

-117-

Ala
715
Arg
Asp
Leu
Gly
Val
795
Leu
Ala
Lys
Trp
Phe
875
Gly
Lys
Glu
His
Thr
955

Leu

Thr

Thr Glu Ile Gly Met

Asp Lys

Ser Leu

Ile Pfo

Arg Asp

700

Leu Val Ile
720

Leu

His Asn
Asn
735
Glu

Lys His

Ile Lys Asp
750

His

Asp

Gln Pro Thr Asn
765

Thr Glu

780

His

Phe Pro Ser
Ser
800

Leu

Leu Lys Leu
Pro
815

Val

Gly Arg Leu

Val Glu Thr
830

Pro

Gly

Phe
845

Ser

Pro Ser Leu

Lys Ser Ala
860

Pro

Trp

Glu
880
Cys

Ser Leu Ser

Phe Ser
895

Leu

Arg Pro

Met Val
910

Leu

Cys Pro

Leu Lys Glu Glu

925
Asn Ser Ser Leu Ile
940
Gln
960

Phe

Tyr Leu Lys Gly

Met Ile Ser Asp
975
Glu Asn
990

Pro Ser Thr

Gly Leu Phe

1005
Leu Asp Leu Leu
1020
Glu
1035
Glu
1050
Cys
1065

Asp Leu Cys

Ala Gly Leu

Lys Ala Leu
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Arg Ser Leu Pro Asp Gly Met Ser Asn Cys Pro Leu Glu Asp Leu
1070 1075 1080

Glu Ile Glu Glu Cys Pro Ser Leu Glu Cys Phe Pro Gly Arg Met
1085 1090 1095

Leu Pro Ala Thr Leu Lys Gly Leu Lys Ile Arg Tyr Cys Thr Glu
1100 1105 1110

Leu Lys Ser Leu Pro Glu Asp Leu Met His Asn Lys Asn Gly Pro
1115 1120 1125

Gly Thr Leu Cys His Phe Glu His Leu Glu Ile Ile Gly Cys Pro
1130 1135 1140

Ser Leu Lys Ser Phe Pro Asp Gly Lys Leu Pro Thr Arg Leu Lys
1145 1150 1155

Thr Leu Lys Ile Trp Asp Cys Ser Gln Leu Lys Pro Leu Ser Glu
1160 1165 1170

Met Met Leu His Asp Asp Met Ser Leu Glu Tyr Leu Ala Ile Ser
1175 : 1180 1185

Asp Cys Glu Ala Leu Ser Ser Phe Pro Glu Cys Leu Ser Ser Phe
1190 1195 1200

Lys His Leu Ser Glu Leu Asn Leu Ser Asn Cys Ser Ala Leu Lys
1205 1210 1215

Leu Phe Pro Gly Val Gly Phe Pro Pro Ala Asn Leu Arg Thr Leu
1220 1225 1230

Thr Ile Tyr Asn Cys Lys Asn Leu Lys Ser Leu Pro Asn Glu Met
1235 1240 1245

Arg Lys Leu Thr Ser Leu Gln Glu Leu Thr Ile Cys Ser Cys Pro
1250 1255 1260

Ala Leu Lys Ser Phe Pro Asn Gly Asp Met Pro Pro His Leu Thr
1265 1270 1275

Ser Leu Glu Ile Trp Asp Cys Asp Asn Leu Asp Gly Cys Leu Ser
1280 1285 1290

Glu Trp Asn Leu Gln Ser Leu Thr Cys Leu Arg Asp Phe Ser Ile
1295 1300 1305

Ala Gly Gly Cys Phe Ser His Thr Val Ser Phe Pro Asp Glu Lys
1310 1315 1320

Cys Leu Leu Pro Thr Asn Leu Thr Ser Val Trp Ile Gly Arg Leu
1325 1330 1335

Pro Asn Leu Glu Ser Leu Ser Met Gln Leu Gln Ser Leu Ala Tyr
1340 1345 1350

Leu Glu Glu Leu Glu Ile Val Asp Cys Pro Lys Leu Lys Ser Leu
1355 1360 1365

Pro Arg Gly Cys Leu Pro His Ala Leu Gly Arg Phe Ser Ile Arg
1370 1375 1380

Asp Cys Pro Leu Met Thr Gln Arg Cys Ser Lys Leu Lys Gly Val
1385 1390 1395

Tyr Trp Pro Leu Ile Ser His Ile Pro Cys Val Glu Ile Asp Asp
1400 1405 - 1410

Gly Asn Asp Met

-118-



<210> 47

1415

<211> 1043
<212> PRT

<213> Populus tricocarpa

<400> 47

Met Glu Ala

1
Met

Glu

Glu

Asn

65

Arg

Arg

Pro

Leu

Thr

145

Trp

Glu

Lys

Val

Ala

225

Ile

Glu

Leu

Asp

Leu

Val
Ala
Asn
50

Pro
Leu
Ile
Leu
Glu
130
Ala
Pro
Asp
Ser
Gly
210
Cys
Ser
Asn
Tyr
Ile

290
Val

Gly
Pro
35

Leu
Gln
Arg
Lys
Ser
115
Ser
Gln
Leu
Ser
Cys
195
Gly
Asn
Asn
Ser
Gly
275

Val

Thr

Leu

Ala

20

Lys

Thr

Leu

Pro

Asn

100

Lys

Gln

Asp

Ser

His

180

Leu

Ala

Gly

Phe

Gly
260

Lys,

Glu

Thr

Gln

Val

Arg

Arg

Asp

Asn

85

Leu

Leu

Arg

Val

Ser

165

Arg

Ala

Val

Asn

Leu

245

Asp

Ser

Arg.

Arg

Val

Ser

Ile

Gly

His

70

Ile

Ala

Ile

Leu

Pro

150

Lys

Val

Arg

Glu

Lys

230

Val

Leu

Ile

Phe

Asn

Ile

Ala

Arg

Ile

55

Gln

Thr

Lys

Asn

Thr

135

Val

Cys

Ile

Gln

Leu

215

Asp

Gln

Glu

Val

Ala
295

Glu

26664

Ser
Leu
Ser
40

Arg
Ile
Lys
Val
Thr
120
Gln
Arg
His
Leu
Val
200
Gly
Glu
Ile
Tyr
Ile
280

Lys

Ala

Ser
Asp
25

Leu
Gln
Gln
Ala
Val
105
Ile
His
Leu
Phe
Ile
185
Ala
Phe
Tyr
Gly
Val
265

Leu

Leu

Val.

Ala
10

Gln
Glu
Lys
Ser
Arg
90

Trp
Arg
Val
Lys
Val
170
Val
Ser
Gly
Gln
Phe
250

Cys

Leu

Tyr

Cys

-119-

Thr

Ala

Glu

His

Leu

75

Arg

Ser

Asp

Gln

Ile

155

Arg

Gly

Asn

Gln

Arg

235

Trp

Cys

Asp

Asp

Glu

Gln

Ser

Phe

Val

60

Asn

Ile

Ser

Asp

Lys

140

Lys

Asn

Leu

Pro

Trp

220

Arg

Lys

Ile

Asp

Asn

300
Ile

Ile

Arg

Val

45

Tyr

Ala

Val

Met

Leu

125

Val

Ile

Leu

Ser

Pro

205

Cys

Leu

Lys

Leu

Val

285

Asp

Thr

Ile
Asn
30

Tyr
Lys
Leu
Ser
Ala
110
Asn
Ile
Glu
Leu
Gly
190
Thr
Ser
Ala
Ile
Gln
270
Trp

Cys

Glu

Ser
15

Leu
Asp
Leu
Ile
Arg
95

Gly
Trp
Glu

Gln

Glu

175

Ile

Lys

Arg

Arg

Lys

255

Glu

Glu

Lys

Ala

Ser

Asp

Leu

His

Glu

80

Ser

Asp

Trp

Ser

Gly

160

Gln

Gly

Phe

Asn

Lys

240

Asp

Ala

Gln

Tyr

_Glu



Lys

Leu

Glu

Met

Ala

385

Ser

Ser

Phe

Cys

Leu

465

Met

Ser

Asp

Asn

Leu

545

Leu

Phe

Ser

Ser

Ala

625

Ile

Gly

Gln

Val

Gln

Thr

Gly

370

Ile

Tyr

Phe

Ile

Leu

450

Ile

Asp

Lys

Glu

Val

530

Glu

Met

Ser

Leu

Lys

610

Ile

Thr

Ser

Leu

Glu

Tyr

Leu

355

Lys

Thr

Val

Glu

Ala

435

Glu

Val

Pro

Ala

Thr

515
Lys

Arg

Ser

595

Ser

Asn

Gln

Pro

Ala
675

Asn

Asn

Phe

420

Leu

Ala

Cys

Leu

Asp

500

Ala

Lys

Lys

Ser

Ile

580

Leu

Asp

Arg

Ile

Gly

660
Asp

Ser

325

Ser

Glu

Leu

Leu

Glu

405

Ser

Ala

Val

Lys

Tyr

485

Asp

Phe

Ile

Gln

Lys

565

Leu

Ile

Tyr

Leu

His

645

Thr

Leu

310
Lys

Leu

Arg

Arg

Ser

390

Lys

Leu

Ser

Trp

Leu

470

Leu

Ser

Ile

Ala

Val

550

Ser

Gly

Ala

Cys

Ala

630

Ile

Val

Leu

Asp

Leu

Cys

Lys

375

Thr

Glu

Glu

Leu

Ser

455

Val

Val

Thr

Cys

Glu

535

Val

Met

Pro

Val

Asn

615

Thr

Leu

Asp

Ser

26664

Asp
Gly
Gly
360
Glu
Phe
Ala
Ala
Ser
440
Val
Glu
His
Glu
Pro
520
Glu
Thr
Ser
Arg
Thr
600
Tyr
Thr
Ile

Lys

Ser
680

Thr

Met

345

His

Val

Ala

Glu

Met

425

Trp

Ile

Gly

Asp

Ile

505

Trp

Arg

Thr

Glu

Ile

585

Thr

Phe

Leu

Val

Val

665

Ser

Arg
330
Glu
His
Arg
Thr
Ser
410
Pro
Ala
Gly
Ser
Met
490
Leu
Leu
Met
Leu
Leu
570
Ala
Glu
Pro
Glu
Leu
650

Leu

Ala

-120-

315
Glu

Glu

Pro

Ala

Cys

395

Thr

Arg

Glu

Asp

Leu

475

Val

Leu

Leu

Glu

Glu

555

Glu

Asp

Ala

Ser

Tyr

635

Ala

Asp

Glu

Ile

Leu

Leu

Glu

380

Ala

Leu

Asp

Pro

Glu

460

Leu

Ser

Asn

Ile

Phe

540

Ala

Val

Leu

Ile

Leu

620

Cys

Lys

Ser

Lys

Ser

Pro

Thr

365

Lys

Pro

Thr

Ser

Val

445

Ser

Ile

Leu

Glu

Phe

525

Leu

Leu

Ser

Ile

Thr

605

Glu

Glu

Leu

Ile

Trp
685

Lys

Gly

350

Val

Trp

Gly

Ile

Lys

430

Pro

Leu

Lys

Tyr

Tyr

510

Gly

Phe

Ile

Arg

Ser

590

Asn

Thr

Glu

Ala

Pro

670

His

Ala

335

Ile

Ala

Glu

Pro

Phe

415

Arg

Glu

Phe

Thr

Leu

495

Ser

Lys

Asn

His

Glu

575

Thr

Ile

Thr

Asn

Glu

655

Phe

Glu

320
Ile

Ala

Val

Lys

Val

400

Gly

Leu

Ala

Pro

Asp

480

Ala

Pro

Glu

Val

Ala

560

Lys

Asp

Phe

Gly

Pro

640

Phe

Asn

Ser
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Met Phe Thr Val Leu Asn Ser Leu Thr Lys Ala Gly Lys Ser Asn Ala
690 695 700
Val Glu Arg Met Phe Ala Ser Gly Ile Glu Lys Lys Leu Ile Lys Leu
705 710 715 720
Leu Glu Asn Gly Ser Glu Val Leu Gln His His Ala Ile Val Thr Leu
‘ 725 730 735
Lys Gly Phe Tyr Glu Val Ala Arg Thr Pro Glu Asn Val Ser Leu Gln
740 745 750
Pro Ser Asn Leu Asn Leu Leu Pro Trp Gln Val Arg His Arg Leu Glu
755 760 765
Thr Phe Val Leu Ser Asp Arg Thr Val Pro His Ser Pro Lys Pro Leu
770 775 780
Ser Phe Glu Asp Leu Val Tyr Lys Val Leu Asp Gly Asn Lys Arg Gln
785 790 795 800
Val Leu Gln Ala Met Gln Asp Leu Ile Pro Ile Ile Glu Lys Ser Ala
805 810 815
Asp Ser Arg Val Arg Glu Met Ile Leu His Ser Pro Leu Val Asn Arg
820 825 830
Leu Ser Glu Leu Leu Gln Ser Arg His Ser Glu His Asn Ser Ile Arg
835 840 845
Ser Glu Ser Ala Phe Leu Leu Met Lys Leu Ala Phe Ser Gly Gly Glu
850 855 860
Pro Cys Ile Lys Lys Phe Leu Asp His Asp Ile Val Pro Glu Leu Val
865 ' 870 875 880
Lys Met Met Gln Cys Asn Val Val Glu Leu Gln Asp Ser Ala Tyr Thr
885 890 895
Ala Leu His Gln Met Leu Phe Ser Asn Gly Gly Ile Leu Val Leu Asn
900 905 910
Asn Ile Phe Glu Thr Gly Phe Val Asp Arg Met Val Gln Ser Val Asp
915 920 925
Ser Lys Ser Ile Lys Thr Gln Glu Val Asn Val His Cys Ile Leu Asp
930 935 940
Leu Val Glu Leu Gly Asn Lys Ser Cys Leu Glu Gln Met Leu Ser Leu
945 950 955 960
Gln Val Val Glu Lys Leu Val Lys Leu Glu Lys Asn Thr Gly Gly Ser
965 970 975
Gly Glu Thr Ile Val Gly Phe Leu Lys Gly Met Asp Lys Cys Lys His
980 985 990
Leu Ser Met Met Glu Arg Arg Val 1Ile Lys Gln Gln Val Val Arg Lys
995 1000 1005
Ile Arg Ala Cys Leu Lys Gly His Lys Phe Glu Thr Gln Ile Leu
1010 1015 1020
Ala Ser Val Asp Ala Cys Val Ser Glu Gly Ser Lys Gly Ser Ser
1025 _ 1030 : 1035
Ser Arg Tyr Arg Lys
1040~

-121-



<210> 48
<211> 87

7

<212> PRT

<213> Ricinus communis

<400> 48
Met Glu
1

Asn Met

His Ser

Ile Gln
50

Cys Gln

65

Ala Ser

Cys Cys
Ser Glu

Asp Ala
130

Pro Ile

145

Gln Phe

Gly Gly
Leu Thr

Lys Asp
. 210

Gly Leu

225

Ile Tyr

Val Trp
Lys Glu

Cys Ser
290

Lys Glu

305

Ile Leu

Val
Ala
Leu
35

Arg
Val
Leu
Val
Leu
115
Val
Arg
Leu
Ile
Lys
195
Phe
Ser
Arg
Glu
Asn
275
Asp

Asp

Glu

Ile

Arg

20

Thr

Gln

Gln

Ile

Ala

100

Gln

Ile

Pro

Ala

Gly

180

Ser

Ile

Trp

Val

Gly

260

Lys

Leu

Ser

Trp

Gly

Lys

Thr

Val

Thr
85

Asn
Met
Ala
Ser
Glu
165
Lys
His
Val
Glu
Met
245
Ile
Cys
Asp

Trp

qu

Pro

Ile

Leu

Asp

Trp

70

Ser

Glu

Asp

Val

150

Asp

Thr

Glu

Asp

Glu

230

Lys

Asp

Lys

Ala

Lys

310

Ser

Leu

Ser

Leu

Cys

55

Leu

Val

Cys

Ile

Gly

135

Gly

Glu

Thr

Phe

Asn

215

Cys

Ser

Leu

Val

His

295

Leu

Ile

26664

Ile
Tyr
Glu
40

Ala
Glu
Leu
Thr
Asn
120
Leu
Leu
Val
Leu
Glu
200
Ile
Glu
Lys
Gln
Ile
280
Arg

Phe

Arg

Gly

Val

25

Glu

Glu

Arg

Gly

Arg

105

Glu

Val

Asn

Gly

Leu

185

Val

Gln

Gly

Lys

Gln

265

Phe

Lys

Cys

Pro

Ile

10

Ile

Leu

Leu

Val

Gln

90

Tyr

Leu

Ser

Met

Ile

170

Lys

Val

Gln

Arg

Phe

250

Ile

Thr

Leu

Asp

Tyr

-122-

Leu

Asn

Lys

Lys

Lys

75

Arg

Lys

Ile

Glu

Met

155

Ile

Ser

Ile

Ala

Glu

235

Leu

Gly

Thr

Lys

Lys

315
Ala

Cys
Val
Tyr
Gly
60

Asp
Lys
Leu
Gly
Thr
140
Val
Gly
Ile
Trp
Val
220
Gln
Leu
Ile
Arg
Val
300
Met

Glu

Ser

Asn

Lys

45

Leu

Val

Gln

Ser

Lys

125

Val

Glu

Ile

Asn

Ala

205

Gly

Arg

Leu

Pro

Ser

285

Glu

Ala

Thr

Thr

Arg

30

Arg

Ile

Glu

Cys

Lys

110

Gly

Gln

Lys

Tyr

Asn

190

Val

Ala

Val

Leu

Leu

270

Leu

Ile

Gly

Ile

Cys

15

Lys

Asp

Cys

Thr

Phe

95

Arg

Ala

Glu

Val

Gly

175

Lys

Val

Arg

Trp

Asp

255

Pro

Asp

Leu

Arg

Val

Asp

Val

Asp

Thr

Lys

80

Met

Val

Phe

Met

Gln

160

Met

Phe

Ser

Leu

Lys

240

Asp

Asn

Val

Glu
320
Arg



Lys

Ala

Asn

Leu

385

Phe

Gln

Leu

Arg

465

Leu

Glu

Thr

Leu

Leu

545

Glu

Leu

Ser

Ile

Phe

625

Lys

Leu

Phe

Lys

Cys

Asn

Arg

370

Lys

Leu

Leu

; Asn

Glu

450

Ser

Ile

Arg

Thr

Gln

530

Met

Leu

Ser

Lys

Pro

610

Tyr

Glu

Gly

Ser

Arg
690

Gly

Lys

355

Tyr

Phe

Tyr

Ile

Lys

435

Thr

Phe

Leu

Trp

Leu

515

Tyr

Pro

Pro

Gly

Leu

595

Gln

Tyr

Val

Ile

Ser

675

Leu

Gly
340
Glu
Pro
Ser
Cys
Glu
420
Gly
Gly
Ala
Val
Asn
500
Ala
Asn
Ser
Ala
Thr
580
Lys
Gln
Ser
Gly
Thr
660

Leu

Phe

325

Leu

Thr

Ser

Tyr

Ala

405

Tyr

His

Glu

Leu

Glu

485

Gly

Glu

Ser

Leu

Ser

565

Lys

His

Ala

Tyr

Phe

645

Ile

Leu

Cys

Pro

Glu

Glu

Asp

390

Leu

Trp

Ala

Glu

Trp

470

Ala

Ala

Val

Gly

Arg

550

Ile

Ile

Leu

Leu

Ala

630

Ala

Lys

Asn

Leu

Leu

Glu

Ile

375

Asn

Tyr

Ile

Ile

Lys

455

Ile

Ser

Gln

Pro

Leu

535

Val

Asn

Thr

Asp

Ser

615

Gly

Asp

Glu

Thr

Gln
695
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Ala

Glu

360

Arg

Leu

Pro

Gly

Ile

440

Thr

Ala

Met

Arg

Asp

520

Ser

Leu

Arg

Ala

Leu

600

Gly

Trp

Leu

Ser

Ile

680
Ile

Leu
345
Trp
Gly
Glu
Glu
Glu
425
Gly
Gln
Thr
Gly
Val
505
Cys
Arg
Asp
Leu
Leu
585
Gln
Leu
Gly
Glu
Lys
665

Gln

Ser

330
Ile

Arg

Met

Thr

Asp

410

Gly

Ser

Val

Glu

Leu

490

Ser

Pro

Ile

Leu

Val

570

Pro

Arg

Leu

Gly

Cys

650

Met

Tyr

Ser

-123-

Thr

Tyr

Glu

Asp

395

Tyr

Phe

Leu

Lys

Cys

475

Thr

Leu

Asn

Pro

Ser

555

Glu

Lys

Ala

Gln

Asn

635

Leu

Leu

Leu

Asn

Ile
Ala
Asp
380
Thr
Ser
Leu
Lys
Met
460
Gly
Ala
Met
Leu
Asp
540
Leu
Leu
Glu
Thr
Leu
620
Asn
Lys
Lys

Tyr

Thr
700

Gly
Val
365
Val
Leu
Ile
Asp
Val
445
His
Leu
Val
Asp
Leu
525
Thr
Thr
Gln
Leu
Ser
605
Arg
Ser
His
Lys
Ile

685

Ser

Lys
350
Glu
Phe
Arg
Asp
Ser
430
Ala
Asp
Asn
Pro
Asn
510
Thr
Tyr
Ser
His
Gly
590
Leu
Val
Glu
Leu
Leu
670

Lys

Tyr

335
Ala

Ile

Thr

Ser

Lys

415

Asn

Cys

Val

Lys

Asp

495

Gly

Leu

Phe

Leu

Leu

575

His

Arg

Leu

Thr

Thr

655

Gly

Glu

Gly

Met

Leu

Leu

Cys

400

Glu

Val

Leu

Val

Gly

480

Ala

Ile

Leu

Leu

Arg

560

Asp

Leu

Thr

Asn

Ala

640

Thr

Ile

Cys

Lys



Asn

705

Glu

Leu

Val

Cys.

Glu
785
Arg

Thr

Ala

Lys

Thr
865

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

<400>

Leu

Val

Ala

Thr

His

770

Phe

Glu

Leu

Leu

Leu

850
Val

49
1002
PRT

49

Arg

Asp

Leu

Arg

755

Lys

Leu

Asn

Ser

Ala

835

Lys

Tyr

Arg
Glu
His
740
Glu
Leu
Tyr
Met
Ile
820
Phe

Met

Gly

Corchorus

Met Gly Arg Ala

1

Leu
Ala
Gly
Ser
65

Ser
Val

Lys

Arg

Val

Thr

Lys

50

Gly

Lys

Val

Glu

Leu

130

Phe

Pro

35

Lys

Lys

Val

Thr

Trp

115

Ser

Ile
20

Leu
Met
Gly
Thr
Met
100

Ala

Gly

Leu
Glu
725
Gly
Cys
Lys
Leu
Pro
805
Arg
Pro

Leu

Ser

Ser

710

Ala

Leu

Leu

Glu

Met

790

Met

Asn

Thr

Pro

Lys
870

Ile

Gly

Pro

Gln

Val

775

Tyr

Glu

Leu

Leu

Ile

855
Glu

olitorius

Asp

Ala

Leu

Gly

Lys

Cys

85

Asp

Thr

Pro

Phe

Met

His

Lys

Trp

70

Asn

Leu

Met

Phe

Thr
Leu
Ser
Lys
55

Ile
Cys
Ser
Lys

Pro
135
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Asn
Asp
Ser
Asn
760
Ser
Cys
Ala
Pro
Glu
840

Lys

Trp

Thr
Trp
Glu
40

Asp
Glu
Ser
Arg
Leu

120
Lys

Asn

Lys

Leu

745

Leu

Trp

Asn

Pro

Lys

825

Thr

Thr

Trp

Thr
Leu
25

Glu
Trp
Gly
Phe
Asn
105

Asp

Val

Cys

Trp

730

Val

Arg

Val

Glu

Lys

810

Leu

Ile

His

Asp

Thr
10

Ser
Val
Asp
Asp
Asn
90

Tyr

Met

Leu

-124-

Tyr
715
Leu
Val
Ser
Phe
Met
795
Ala
Arg
Ala

Ser

Gly
875

Pro

Thr

Lys

Phe

Glu

75

Asn

Phe

Leu

Thr

Asp

Leu

Val

Val

Gln

780

Glu

Phe

Ser

Val

Thr

860

Leu

Lys

Phe

Ala

Gly

60

Glu

Asn

Thr

Ser

Asn
140

Leu
Ser
Trp
Asn
765
Leu
Glu
Pro
Ile
Ile
845

Leu

Glu

Leu
Gly
Leu
45

Val
Thr
Thr
Gly
Phe

125
Ile

Lys
Leu
Lys
750
Ile
Gln
Val
Ser
Ala
830

Asp

Thr

Leu
Phe
30

Lys
Asp
Gly
Thr
Ser
110

Met

Thr

Tyr
Glu
735
Asn
Trp
Asn
Val
Leu
815
Gln

Cys

Leu

Leu
15

Ala
Ala
Pro
Phe
Cys
95

Ile

Gly

Ser

Leu

720

Val

Pro

His

Leu

Ser

800

Lys

Arg

Pro

Pro

Leu

Ala

Ile

Cys

Ala

80

His

Pro

Asn

Leu



Thr

145

Ala

Thr

Phe

Ser

225

Ser

Leu

Lys

Lys

Ser

305

Gln

Ala

Glu

Tt .-

Cys

385

Gly

Met

Leu

Tyr

His

465

Tyr

Ala

Arg

Asn
Ile
Leu
Asp
Ile
210
Leu
Asp
Leu
Ile
Thr
290
Phe
Leu
Asp
Cys
Asn
370
Ser
Gly
Glu
Ser
Ile
450
Glu
Gly

Glu

Ile

Leu

Gly

Ser

Ile

195

Ser

Glu

Leu

Arg

His

275

Leu

Tyr

Thr

Ile

Pro

355

Lys

Ala

Gln

Pro

Ser

435

Val

Leu

Leu

Ile

Phe

Ser
Lys
Gly
180
Arg
Asn
Gly
Arg
Asn
260
Gly
Asp
Lys
Gly
Ser
340
Arg
Leu
Ser
Glu
Arg
420
Thr
Thr
Tyr
Cys
Ile

500
Asp

Ile
Leu
165
Glu
Phe
Trp
Pro
Ile
245
His
Glu
Leu
Leu
Ser
325
Phe
Gly
Ser
Thr
Leu
405
Gly
Gly
Asn
Thr
Leu
485

Tyr

Val

Glu
150
Ile
Leu
Ser
Lys
Ile
230
Ser
Asp
Ile
Ser
Thr
310
Val
Asn
Ser
Lys
Ser
390
Asn
Ala
Asn
Thr
Thr
470
Gly

Ile

Tyr

Gly
Asn
Pro
Asp
Gln
215
Pro
Asp
Ser
Pro
Tyr
295
Lys
Pro
Asn
Val
Val
375
Gln
Val
Ser
Phe
Ser
455
Ala
_Asn
Asn

Ile
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Asn

Leu

Ala

Asn

200

Ile

Ser

Leu

Leu

Glu

280

Asn

Ala

Glu

Phe

Asn

360

His

His

Asn

Met

Met

440

Ala

Arg

Gly

Asp

Gln

Asn
Gln
Glu
185
Asn
Gln
Ser
Lys
Lys
265
Tyr
Asn
Asp
Trp
Thr
345
Leu
Ser
Lys
Gly
Phe
425
Asp
Leu

Val

Asn

Phe

Lys

170

Leu

Phe

Lys

Ile

Gly

250

Thr

Ile

Leu

Phe

Ile

330

Trp

Val

Cys

Tyr

Asp

410

Tyr

Asn

Ser

Ser

Tyr

~ 490

Arg
505
Gly

Ser

Glu

-125-

Ser
155
Leu
Ala
Ser
Leu
Ser
235
Lys
Leu
Gly
Thr
Leu
315
Leu
Asp
Glu
Leu
Ser
395
Ala
Leu
Asp
Asn
Pro
475
Thr

Phe

Leu

Gly

Val

Lys

Gly

Gln

220

Thr

Gly

Ile

Asp

Gly

300

Tyr

Glu

Thr

Ser

Lys

380

Leu

Lys

Gly

Ile

Val

460

Leu

Val

Tyr

Val

Pro

Leu

Leu

Lys

205

Phe

Leu

Ser

Leu

Met

285

Glu

Leu

Arg

Ser

Tyr

365

Gln

His

Tyr

His

Asp

445

Ser

Ser

Asn

Ser

Leu

Ile
Ser
Val
190
Ile
Gln
Thr
Pro
Arg
270
Lys
Ile
Thr
Asn
Ser
350
Ser
Asn
Ile
Glu
Asn
430
Ala
Ala
Leu
Leu
Leu

510
Lys

Pro
Ser
175
Asn
Pro
Gly
Ser
Phe
255
Asn
Lys
Pro
Arg
Lys
335
Pro
Thr
Phe
Asn
Ala
415
Trp
Asp
Ala
Thr
His
495

Gly

Asp

Pro

160

Asn

Leu

Asp

Cys

Leu

240

Pro

Cys

Leu

Ser

Asn

320

Asn

Ile

Pro

Pro

Cys

400

Asp

Ala

Asp

Thr

Tyr

480

Phe

Lys

Phe



Asn
Phe
545
Ala
Leu
Val
Ala
Trp
625
Leu
Asn
Tyr
Ser
Met
7C5
Cys
Asn
Lys
Gly
Asp
785
Ile
Ile
Ala
Val
Pro

865
Glu

Ile
530
Thr

Ile
Gly
Ile
610
Leu
Gln
Phe
Lys
Ser
690
Ile
Val
Cys
Leu
Leu
770
Ile
Ser
Ser
Met
Val
850

Thr

Arg

515
Gln

Ala

Arg

Ser

Lys

595

Leu

Gly

Thr

Asp

Gly

675

Lys

Ser

Glu

Val

Asp

755

Ala

Lys

Asp

Thr

Arg

835

Ala

Glu

Gly

Asp

Val

Gly

Ala

580

Lys

Ile

Gly

Gly

Ala

660

Leu

Ser

Ala

Gly

Ser

740

Trp

Tyr

Thr

Phe

Arg

820

Gly

Leu

Asp

Ser

Glu
Val
Thr
565
Ile
Asn
Val
Lys
Ile
645
Glu
Leu
Lys
Leu
Asn
725
Arg
Ser
Leu
Ser
Gly
805
Ile
Tyf
Glu
Phe

Leu
885

Ala

Thr

550

Thr

Ser

Tyr

Leu

Ile

630

Phe

Asn

Ser

Gln

Gln

710

Gln

Ala

Thr

His

Asn

790

Leu

Ala

Leu

Ile

Val

870

Leu

Gly
535
Arg
Gly
Val
Leu
Met
615
Ser
Ser
Lys
Asp
Gly
695
His
Leu
Leu
Arg
Glu
775
Val
Ala
Gly
Thr
Val
855

Tyr

Glu
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520
Gly

Asn

Ile

Val

Ile

600

Val

Ala

Leu

Ile

Gly

680

Asn

Pro

Leu

Phe

LyS

760

Glu

Leu

Lys

Thr

Ser

840

Ser

Leu

Leu

Thr

Thr

Pro

Ser

585

Ile

Leu

Glu

Arg

Gly

665

Thr

Arg

Asn

Leu

Gly

745

Asn

Ser

Leu

Leu

Ile

825

Lys

Gly

Leu

Val

Gly

Leu

Ala

570

Asn

Ala

Gly

Asn

Gln

650

Glu

Val

Glu

Leu

Val

730

Lys

Ile

Arg

Asp

Asn

810

Gly

Ala

Lys

Asp

Asp
890
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Lys
Lys
555
Arg
Phe
Ala
Ile
Glu
635
Ile
Gly
Ile
Phe
Val
715
Tyr
Gly
Cys
Ile
Lys
795
Asp
Tyr
Asp
Ser
Trp

875

Pro

Pro
540
Ile
Gly
Glu
Gly
Ile
620
Leu
Lys
Gly
Ala
Val
700
Lys
Glu
Ser
Leu
Lys
780
Asn
Asp
Met
Val
Asn
860

Ala

Glu

525
Ile

His
Met
Pro
Ala
605
Trp
Lys
Ala
Phe
Val
685
Asn
Leu
Tyr
Thr
Gly
765
Ile
Leu
Asp
Ala
Tyr
845
Thr

Tyr

Leu

Val

Leu

Tyr

Pro

590

Ala

Arg

Asp

Ala

Gly

670

Lys

Glu

Tyr

Met

Pro

750

Ile

Val

Asn

Lys

Pro

830

Ser

Asn

Val

Gly

Lys
Tyr
Gly
575
Thr
Ser
Lys
Leu
Thr
655
Ser
Gln
Ile
Gly
Glu
735
Lys
Ala
His
Ala
Thr
815
Glu
Phe
Tyr

Leu

Ser
895

Asn
Trp
560
Pro
Val
Ala
Gly
Asp
640
Asn
Val
Leu
Gly
Cys
720
His
Leu
Arg
Arg
Lys
800
His
Tyr
Gly
Arg
Arg
880
Glu



Tyr

Thr

Met

Phe

945

Gln

Asp

Leu

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

<ay0>

Ser

Asn

Leu

930

Ser

50
1014
PRT

50

Ser

Ala

915

Glu

Ser

Pro

Ser

Val
995

Met Ile Tyr

1
Ile

Ala

Asp

Val

65

Cys

Leu

Leu

Ser

Met

145

Thr

IX2

Pro

Phe

Glu

His

Val

- 35

Trp
50

Thr
Ser
Lys
Arg
Ile
130
Gly
Met

Pro

Ser

Asp

Thr

Phe

Ser

His

115

Pro

Asn

Leu

Asn
195

Glu
900
Ala
Gly
Met
Ser
Ser

980

Ser

Leu
Gly
20

Arg
Phe
Tyr
Leu
Gln
100
Leu
Lys
Arg
Arg
Asp

180
Ala

Glu

Pro

Gln

Asn

Gln

965

Ser

Ser

Arabidopsis th

His
Arg
Ala
Asn
Thr
Pro
85

Asn
Lys
Glu
Leu
Asn
165

Ile

Phe

Ala

Thr

Thr

Ser

950

Thr

Asn

Ile

Met

Leu

Ser

935

Lys

Met

Ile

Gln

aliana

Arg

Leu

Leu

Lys

Thr

70

Gln

Leu

Val

Trp

Ser

150

Leu

Gly

Thr

Ile

Gly

Lys

Asp

55

Lys

Asn

Thr

Leu

Ala

135

Gly

Ser

Gln

Gly
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Val
Arg
920
Val
Phe
Ser

Glu

Ser
1000

Tyr
Phe
Glu
40

Pro
Gly
Ser
Gly
Asp
120
Ser
Pro
Leu

Leu

PrQ
200

Met
905

Pro

Lys

Leu

Asp
985

Leu

Thr

Asp

Ala

Ser

970
Ile

Asn

Met

Ile

Leu

955

Ser

Glu

Glu Ala

Phe

Ser

25

Ile

Cys

Phe

Ser

Ile

105

Leu

Met

Phe

Glu

Val

185

Leu

Ile
10

Asp
Gly
Ser
Glu
Cys
90

Val
Ser
Arg
Pro
Gly
170

His

Thr
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Ile

Asn

Lys

Gly

Ser

75

His

Pro

Arg

Leu

Lys

155

Asn

Leu

Glu

Val

Ser

Leu

940

Val

Asn

Glu

Val

Asn

Lys

Glu

60

Asn

Val

Pro

Asn

Glu

140

Val

Gln

Glu

Lys

Ala
Gln
925
Ser
Asn

Gly

Asn

Leu

Lys

Leu

45

Gly

Ile

Ile

Glu

Ser

125

Asp

Leu

Phe

Lys

Leu
205

Leu
910
Val
Asp
His
Pro

Ser
990

Phe
Leu
30

Gly
Thr
Thr
Arg
Phe
110
Leu
Leu
Thr
Ser
Leu

190
Gly

Leu

Val

Pro

Phe

Asn

975

His

Thr
15

His
Lys
Trp
Cys
Ile
95

Ser
Thr
Ser
Arg
Gly
175

His

Leu

Cys
Ser
Gly
Trp
960

Thr

Leu

Leu
Glu
Lys
Ile
Asp
80

Ala
Lys
Gly
Phe
Leu
160
Pro
Leu

Leu



Lys
Ile
225
His
Thr
Ser
Arg
Lys
305
Ile
Thr
Asn
Ile
Phe
385
Arg
Ile
Gln
Asn
Asp
465
Asn
Pro
Thr
Leu
Leu
545

Lys

Lys

Asn
210
Pro
Gly
Ser
Phe
Lys
290
Lys
Pro
Gly
Lys
Pro
370
Ala
Met
Asn
Ala
Lys
450
Asp
Ala
Leu
Val
Tyr
530
Val

Pro

Ile

Leu
Asp
Cys
Leu
Pro
275
Cys
Leu
Ser
Asn
Asn
355
Ser
Leu
Pro
Cys
Asp
435
Arg
Ala
Ser
Ser
Asn
515
Ser
Ile

Ile

Gly

Thr

Phe

Gly

Thr

260

Pro

Lys

Lys

Ser

Lys

340

Val

His

Gly

Cys

Gly

420

Asp

Trp

Asp

Ser

Leu

500

Leu

Leu

Lys

Ile

Leu

Asp
Ile
Leu
245
Asp
Leu
Ile
Thr
Phe
325
Leu
Asp
Asp
Asn
Val
405
Gly
Glu
Ala
Glu
Pro
485
Thr
His
Gly
Asn
Lys
565
Ar_g

Met
Ser
230
Asp
Leu
Lys
Ile
Leu
310
Glu
Thr
Val
Cys
Lys
390
His
Gly
Pro
Leu
Tyr
470
Ser
Tyr
Phe
Lys
Phe
550

Ser

Trp

Arg
215
Asn
Gly
Arg
Asn
Gly
295
Asp
Asn
Gly
Ser
Asn
375
Ser
Pro
Glu
Lys
Ser
455
Thr
Phe
Tyr
Ala
Arg
535
Asn

Phe

Ala
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Ile
Trp
Pro
Ile
Leu
280
Pro
Leu
Met
Gly
Phe
360
Arg
His
Lys
Val
Gly
440
Ser
Val
Gly
Gly
Glu
520
Leu
Ile_

Leu

Gly

Ser

Thr

Ile

Ser

265

Glu

Ile

Ser

Lys

Val

345

Asn

Val

Lys

Arg

Lys

425

Ala

Thr

Gln

Leu

Ile

505

Ile

Phe

Gln

Val

Lys

Asp

Arg

Pro

250

Asp

Ser

Pro

Phe

Lys

330

Pro

Asn

Thr

Gly

Tyr

410

Val

Ser

Gly

Asn

Tyr

490

Cys

Ile

Asp

Glu

Asn

570
Gly

-128-

Asn

Ile

235

Ser

Leu

Ile

Lys

Asn

315

Ala

Asn

Phe

Ser

Ser

395

His

Asp

Met

Asn

Thr

475

Arg

Leu

Phe

Ile

Ala

555

Val

Thr

Asn
220
Leu
Ser
Gly
Lys
Tyr
300
Leu
Asp
Tyr
Thr
Asn
380
Thr
Leu
Lys
Tyr
Phe
460
Ser
Thr
Gly
Thr
Tyr
540
Ala

Thr

Thr

Phe

Lys

Ile

Gly

Thr

285

Ile

Leu

Phe

Phe

Asp

365

Leu

Cys

Tyr

Glu

Val

445

Met

Arg

Ala

Asn

Asp

525

Val

Arg

Asp

Gly

Thr

Leu

Ser

Lys

270

Leu

Gly

Ser

Ile

Val

350

Glu

Val

Phe

Lys

Ile

430

Leu

Asp

Leu

Arg

Gly

510

Asp

Gln

Gly

His

Ile

Gly

Gln

Ser

255

Pro

Ile

Asp

Gly

Tyr

335
Glu

‘Ser

Glu

Leu

Leu

415

Thr

Gly

Asn

Ser

Val

495

Asn

Asn

Asp

Ser

Thr

575

Pro

Pro
Met
240
Leu
Ser
Leu
Leu
Glu
320
Leu
Arg
Ser
Ser
Gln
400
Tyr
Tyr
Ala
Asp
Val
480
Ser
Tyr
Thr
Gln
Gly
560

Leu

Ile



Arg

Phe

Gly

625
Val

Ala

Phe

Val

705

Asn

Leu

Tyr

Ser

Gly

785

Ile

Leu

Gly

Ala

Tyr

865

Thr

Tyr

Leu

Ala

Gln
945

Gly

Lys

610

Val

Phe

Gly

Ala

Gly

690

Lys

Glu

Tyr

Leu

Ser

770

Ile

Val

Asn

Asn

Pro

850

Ser

Asn

Val

Ala

Leu

930
Val

Val
595
Pro
Pro
Trp
Leu
Thr
675
Ser
Gln
Ile
Gly
Glu
755
Arg
Ala
His
Ala
Thr
835
Glu
Phe
Phe
Leu
Ser
915

Met

Val

580
Tyr

Pro
Val
Lys
Asp
660
Asp
Val
Leu
Gly
Cys
740
Asn
Leu
Lys
Arg
Lys
820
His
Tyr
Gly
Arg
Gln
900
Asp

Cys

Ser

Gly

Val

Ala

Lys

645

Leu

Asn

Tyr

Ser

Met

725

Cys

Asn

Lys

Gly

Asp

805

Ile

Ile

Ala

Val

Pro

885

Glu

Tyr

Thr

Leu

Pro

Tyr

Ala

630

Arg

Gln

Phe

Lys

Ala

710

Ile

Val

Cys

Leu

Leu

790

Ile

Ser

Ser

Met

Val

870

Thr

Arg

Ser

Asn

Ile
950

Met

Tyr

615

Ala

Arg

Thr

Asp

Gly

695

Lys

Ser

Glu

Leu

Asp

775

Thr

Lys

Asp

Thr

Arg

855

Ala

Glu

Gly

Glu

Ala

935
Glu
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Ile
600
Asp
Thr
Asp
Gly
Val
680
Glu
Ser
Ala
Gly
Ser
760
Trp
Phe
Ala
Phe
Arg
840
Gly
Leu
Asp
Ser
Glu
920

Ser

Gly

585

Ser

Thr

Leu

Lys

Thr

665

Thr

Leu

Arg

Leu

Asn

745

Arg

Ser

Leu

Ser

Gly

825

Ile

Tyr

Glu

Phe

Leu

905

Glu

Pro

Lys

Ala

Lys

Leu

Asn

650

Phe

Arg

Ser

Gln

Gln

730

Gln

Ala

Thr

His

Asn

810

Leu

Ala

Leu

Ile

Val

890

Leu

Ala

Thr

Thr
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Ile

Asp

Leu

635

Asp

Thr

Lys

Glu

Gly

715

His

Leu

Leu

Arg

Glu

795

Val

Ala

Gly

Thr

Val

875

Tyr

Glu

Met

Leu

Ala
955

Ser

Ile

620

Phe

Ile

Leu

Ile

Gly

700

Asn

Pro

Ile

Phe

Lys

780

Glu

Leu

Lys

Thr

Glu

860

Ser

Leu

Leu

Leu

Arg

940
Met

Val
605
Ile
Ile
Asp
Arg
Gly
685
Lys
Arg
Asn
Leu
Gly
765
Lys
Ser
Leu
Leu
Ile
845
Lys
Gly
Leu
Val
Met
925

Pro

Gln

590
Glu

Leu

Ile

Lys

Gln

670

Glu

Leu

Glu

Leu

Val

750

Lys

Ile

Arg

Asp

Asn

830

Gly

Ala

Lys

Asp

Asp

910

Leu

Thr

Glu

Pro

Lys

Val

Glu

655

Ile

Gly

Ile

Phe

Val

735

Tyr

Asp

Phe

Ile

Lys

815

Asp

Tyr

Asp

Ser

Trp

895

Pro

Asn

Met

Leu

Asn
val
Gly
640
Leu
Lys
Gly
Ala
Val
720
Lys
Glu
Glu
Leu
Lys
800
Asp
Asp
Met
Val
Asn
880
Ala
Thr
Val

Ser

Leu
960
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Ser Asp Pro Ser Phe Ser Thr Val Asn Pro Lys Leu Lys Ala Leu Arg

965 970 975
Asn His Phe Trp Gln Asn Glu Leu Ser Arg Ser Leu Ser Phe Ser Thr
980 985 990
Ser Gly Pro Arg Thr Ala Ser Ala Asn Ser Leu Val Asp Ala Glu Glu
995 1000 1005

Lys Thr Gly Leu Leu Asp

1010
<210> 51
<211> 2037
<212> PRT

<213> Ricinus communis

<400> 51
Met Ala Ser Gly Gln Val Phe Ala Lys Glu Arg Leu His Arg Ile Lys
1 5 10 15
Asn His Lys His Tyr Arg Phe Arg Gln Glu Glu Trp Tyr Cys Thr Leu
20 25 30
Pro Leu Leu Gly Ile Gly Arg Ala Arg Pro Leu Thr Met Val Leu Leu
35 40 45
Gln Leu Met Ala Val Ala Gln Thr Asn Gly Arg Val Pro Thr Gly Ala
50 55 60
Ser Ile Thr Ala Thr Asp Asp Ser Pro Ser Trp Pro Ser Ala Ser Gly
65 70 75 80
Glu Phe Ala Phe Gly Phe Arg Gln Leu Glu Asn Lys Asp Tyr Phe Leu
85 90 95
Leu Ser Ile Trp Tyr Glu Lys Ile Pro Glu Lys Thr Val Val Trp Tyr
100 105 110
Ala Ile Gly Glu Asp Pro Thr Asp Asp Pro Ala Val Pro Arg Gly Ser
115 120 125
Lys Leu Glu Leu Thr Asp Asp Arg Gly Leu Leu Leu Ala Asp Pro Gln
130 135 140
Gly Asn Gln Ile Trp Ser Ser Gly Ile Pro Pro Gly Ala Ala Val Ser
145 150 155 160
Ser Gly Val Met Asn Asp Thr Gly Asn Phe Val Leu Gln Asn Arg Asn
165 170 175
Ser Phe Arg Leu Trp Glu Ser Phe Asn Asn Pro Thr Asp Thr Leu Leu
180 185 190
Pro Thr Gln Ile Met Glu Val Gly Gly Val Val Ser Ser Arg Arg Thr
195 200 205
Glu Thr Asn Phe Ser Leu Gly Arg Phe Gln Leu Arg Leu Leu Asp Asn
210 215 220
Gly Asn Leu Val Leu Asn Tyr Met Asn Leu Pro Thr Lys Phe Val Tyr
225 230 235 240
Asp Asp Tyr Tyr Ser Ser Glu Thr Ser Asp Ala Ser Asn Ser Ser Asn
245 250 ' 255

-130-



Ser

Arg

Ile

Gln

305

Val

Gly

Lys

Asn

Asp

385

Ile

Asn

Val

Asn

Pro

465

Glu

Gly

Thr

Gly

Ala

545

Gly

Ala

Lys

Arg

Glu

Gly

Arg

Asp

290

Tyr

Trp

Ser

Arg

Asp

370

Asp

Asn

Glu

Ala

Gly

450

Lys

Lys

Thr

Ser

Ser

530

Glu

Val

Val

Thr

Leu

610
Phe

Tyr

Asn
275

‘Phe

Phe
Ser
Gly
Pro
355
Lys
Gly
Val
Asp
Ile
435
Arg
Gly
Lys
Ser
Ser
515
Gly
Ala
Val
Lys
Glu
595

Leu

Leu

Arg
260
Gly
Tyr
Tyr
Lys
Ala
340
Glu
Tyr
Leu
Asp
Glu
420
Phe
Phe
Tyr
Lys
Val
500
Phe
Leu
Thr
Tyr
Lys
580
Val

Gly

Ser

Leu

Leu

His

Pro

Pro

325

Cys

Cys

Gly

Asn

Trp

405

Cys

Arg

Asp

Val

Pro

485

Phe

Ile

Glu

Asn

Lys

565

Leu

Gln

Phe

Asn

Ile

Ile

Arg

Lys

310

Asp

Gly

Lys

Ser

Ser

390

Pro

Arg

Asp

Ile

Pro

470

Asp

Val

Tyr

Thr

Asp

550

Gly

Asp

Val

Cys

Gly

Phe

Glu

Ala

295

Ala

Asp

Tyr

Cys

Cys

375

Thr

Thr

Lys

Gly

Gly

455

Leu

Ile

Asn

Arg

Asn

535

Phe

Thr

Lys

Ile

Asp

615
Thr

26664

Asn
Asp
280
Thr
Ser
Ile
Asn
Pro
360
Ile
Glu
Ser
Ser
Cys
440
Met
Asp
Lys
Phe
Lys
520
Leu
Lys
Ile
Val
Gly
600

Glu

Leu

Glu

265

Leu

Leu

Ser

Cys

Ser

345

Gln

Pro

Asp

Asp

Cys

425

Trp

Asn

Arg

Phe

Val

505

Lys

Arg

Asp

Gln

Val

585

Gln

Gly

Ala

Ser
Thr
Asn
Gly
Val
330
Ile
Gly
Asp
Gln
Tyr
410
Leu
Lys
Gly
Pro
Ile
490
Leu
Thr
Tyr
Glu
Ala
570
Gln
Thr

Gln

Asn

-131-

Gly

Lys

Phe

Asn

315

Asn

Cys

Phe

Phe

Tyr

395

Glu

Asn

Lys

Lys

Pro

475

Thr

Val

Glu

Phe

Val

555

Gly

Asp

His

Asn

Phe

Tyr

Thr

Asp

300

Arg

Met

Asn

Ser

Glu

380

Asp

Arg

Asp

Lys

Ala

460

Pro

Gly

Gly

Lys

Thr

540

Gly

Ser

Gly

His

Arg

620
Leu

Ala
285
Gly
Ser
Gly
Leu
Leu
365
Leu
Phe
Tyr
Cys
Leu
445
Phe
Gln
Ser
Ala
Val
525
Tyr
Arg
Thr
Glu
Lys
605

Leu

Phe

Tyr
270
Leu
Val
Trp
Ala
Lys
350
Leu
Ser
Val
Lys
Leu
430
Pro
Leu
Leu
Val
Phe
510
Lys
Lys
Gly
Arg
Lys
590
Asn

Leu

Gly

Ile

Pro

Phe

Ser

Asp

335

Ala

Asp

Cys

Glu

Pro

415

Cys

Leu

Lys

Pro

Val

495

Cys

Glu

Glu

Gly

Val

575

Glu

Leu

Val

Cys

Leu

Thr

Thr

Ser

320

Leu

Asp

Gln

Arg

Leu

400

Ile

Ser

Ser

Phe

Gly

480

Leu

Leu

Gly

Leu

Phe

560

Val

Phe

Val

Tyr

Ser
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625 630 635 640
Lys Pro Asn Trp Lys Gln Arg Thr Gln Ile Ala Phe Gly Ile Ala Arg
' 645 650 655
Gly Leu Leu Tyr Leu His Glu Glu Cys Gly Thr Gln Ile Ile His Cys
660 665 670
Asp Ile Lys Pro Gln Asn Ile Leu Leu Asp Asn Tyr Tyr Asn Ala Arg
675 680 685
Ile Ser Asp Phe Gly Leu Ala Lys Leu Leu Val Met Asp Gln Ser Lys
690 695 700
Thr Gln Thr Ala Ile Arg Gly Thr Lys Gly Tyr Val Ala Pro Glu Trp
705 ' 710 715 720
Phe Arg Asn Arg Pro Ile Thr Val Lys Val Asp Val Tyr Ser Phe Gly
725 730 735
Val Met Leu Leu Glu Ile Ile Cys Cys Arg Arg Asn Val Asp Leu Glu
740 745 750
Ile Gly Glu Val Glu Asn Pro Val Leu Thr Asp Trp Ala Tyr Asp Cys
755 760 765
Tyr Met Asp Gly Ser Leu Asp Val Leu Ile Gly Asp Asp Thr Glu Ala
770 775 780
Lys Asn Asp Ile Ser Thr Leu Glu Arg Leu Leu Lys Pro Ala Arg Gln
785 790 795 800
Asn Arg Ile Arg Ala Ser Ser Asn Ser Pro Asn Ala Ala Ala Thr Pro
805 810 815
Val Ala Leu Ala Pro Ala Ala Pro Pro Pro Leu Gly Arg His Thr Phe
820 825 830
Ser Pro Leu Asp Leu Pro Pro Trp Ser Asn Pro Arg Ser Gln Gln Ile
835 840 845
Met Ala Thr Lys Val Thr Gly Ile Leu Thr Ala Gly Lys Lys Val Lys
850 855 860
Arg Gly Gly Ser Arg Ser Arg Pro Pro Trp Phe Leu Arg Phe Ser Cys
865 870 875 880
Thr His Ala Pro Pro Val Ala Glu Ala Ala Thr Pro Asn Glu Pro Ile
885 890 895
Lys Ala Asn Asn Ile Thr Lys Lys Ser Pro Val Asp Ile Ala Arg Val
900 905 910
Thr Cys Asp Lys Ile Tyr Gly Val Gly Asn Thr Lys Thr Gly Met Gly
915 920 925
Gln Ala Ser Arg Glu Phe Glu Leu Met Lys Met Lys Asp Asn Glu Ser
930 935 940
Val Lys Asp Tyr Ser Gly Arg Leu Met Asp Val Val Asn Gln Met Arg
945 950 955 960
Leu Leu Gly Lys Ala Phe Thr Asp His Lys Val Val Glu Lys Ile Met
965 970 975
Val Ser Val Pro Gln Lys Phe Glu Ala Lys Ile Ser Ala Ile Glu Glu
980 985 990
Ser Cys Asp Met Asn Asn Leu Thr Ile Ala Glu Leu Thr Ser Lys Leu
995 : . 1000 ‘ 1005
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His Val Gln Glu Gln Arg Val Gln Met Arg Asp Glu Glu Ala Ile
1010 1015 1020

Glu Gly Ala Phe Gln Ala Asn Thr Lys Glu Arg Ser Ser Gly Tyr
1025 1030 1035

Leu Gln Arg Lys Lys Ser Phe Lys Phe Thr Lys Gly Lys Thr Glu
1040 1045 1050

Met Ser Ser Arg Lys Gln Asn Tyr Ser Pro Cys Ser His Cys Lys
1055 1060 1065

Arg Thr Asn His Ala Glu Lys Asp Cys Trp Tyr Lys Asp Lys Pro
1070 : ' 1075 1080

Ser Phe Lys Cys Thr Phe Cys Asn Asn Leu Gly His Ser Glu Lys
1085 1090 1095

Tyr Cys Arg Ala Lys Lys Lys Gln Ser Gln Gln His 1Ile His Gln
1100 1105 1110

Asn Ala Asn Val Ser Glu Lys Glu Lys Glu Asp Asp Glu His Leu
1115 1120 1125

Phe Met Ala Ser Gln Val Ile Ser Ser His Glu Gln Asn Ile Trp
1130 : 1135 1140

Leu Ile Asp Ser Gly Cys Thr Ser Tyr Met Thr Lys His Leu Ala
1145 1150 1155

Ile Phe Ser Ser Ile Asp Lys Ser Ile Gln Pro Lys Val Lys Leu
1160 1165 1170

Gly Asn Gly Asp Val Val Gln Ala Lys Gly Arg Gly Thr Ile Ala
1175 1180 1185

Val Ser Thr Lys Arg Gly Tyr Arg Ile Tyr Asn Leu Ser Ala Ala
1190 1195 1200

Lys Val Gln Ile Ser Ile Asp Val His Phe Asn Glu Asn Ser Cys
1205 1210 1215

Trp Lys Trp Asp Leu Lys Glu Val Asp Arg Thr Thr Thr Ala Ala
1220 1225 1230

Leu Glu Pro Ala Val Gly Gly Thr -Gly Asp Gln Ser Asp Ile Glu
1235 1240 1245

Gly Thr Ser Asp Thr Ser Ile Leu Lys Val Arg Pro Leu Ser Asp
1250 1255 1260

Val Tyr Glu Arg Cys Asn Pro Val Tyr Ala Lys Pro Thr Ser Tyr
1265 1270 1275

Thr Glu Ala Ala Arg Phe Pro Ala Trp Ile Asp Ala 1Ile Lys Ser
1280 1285 1290

Glu Ile Asp Ser Ile Glu Arg Asn Gly Thr Trp Lys Leu Thr Glu
1295 1300 1305

Leu Pro Gln Asn Lys Lys Glu Ile Gly Val Lys Trp Val Phe Lys
1310 1315 1320

Thr Lys Phe Asn Pro Asp Gly Ser Ile Phe Arg His Lys Ala Arg
1325 1330 1335

Leu Val Val Lys Gly Phe Ala Gln Val Ala Gly Val Asp Tyr Asp
1340 1345 ‘ 1350

Asp Thr Phe Ala Pro Val Ala Arg His Asp Thr Ile Arg Leu Leu
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1355 1360 1365
Leu Ala Leu Ala Gly Gln Lys Lys Trp Lys Val Tyr His Leu Asp
1370 1375 1380
Val Lys Phe Ala Phe Leu Asn Gly Ile Leu Leu Glu Glu Ile Tyr
1385 : 1390 1395
Val Gln Gln Pro Glu Gly Phe Val Val Thr Ser His Glu His Lys
1400 1405 1410 '
Val Tyr Lys Leu His Lys Ala Leu Tyr Gly Leu Lys Gln Ala Pro
1415 ' 1420 1425
Arg Ala Trp Tyr Asn Arg Ile Asp Thr Tyr Leu Ile Gln Leu Gly
© 1430 1435 1440
Phe Lys Arg Ser Glu Asn Glu Val Thr Leu Tyr Leu Lys Gln Asp
1445 1450 : 1455
Gln Asp Gly Leu Gln Leu Val Ile Ser Leu Tyr Val Asp Asp Met
1460 1465 1470
' Leu Val Thr Gly Ser Asn Val Lys Leu Leu Ala Glu Phe Lys Arg
1475 1480 1485
Glu Met Gln Asp Val Phe Glu Met Ser Asp Leu Gly Ile Ile Asn
1490 1495 1500
Tyr Phe Leu Gly Met Glu Ile His Gln Cys Ser Ser Gly Ile Phe
1505 1510 1515
Ile Ser Gln Arg Lys Tyr Ala Val Asp Ile Leu Lys Arg Phe Lys
1520 1525 1530
Leu Glu Ser Cys Lys Glu Val Thr Thr Leu Met Ala Gln Asn Glu
1535 1540 1545
Lys Ile Ser Lys Asn Asp Gly Glu Lys Leu Glu Glu Pro Ser Ala
1550 1555 1560
Tyr Arg Ser Leu Val Gly Ser Leu Leu Tyr Leu Thr Ala Thr Lys
1565 1570 1575
Pro Asp Leu Met Phe Leu Ala Gly Leu Leu Ser Arg Phe Met Ser
1580 1585 1590
Ser Pro Ser Asn Phe His Met Gly Val Ala Lys Arg Val Leu Lys
1595 1600 1605
Tyr Ile Arg Gly Thr Thr Asn Leu Gly Ile Leu Tyr Ser Lys Ser
1610 1615 1620
Gly Gly Val Asn Leu Ser Gly Tyr Ala Asp Ser Asp Trp Ala Gly
1625 1630 1635
Ser Val Asp Asp Met Lys Ser Thr Phe Gly Tyr Val Phe Thr Ile
1640 1645 1650
Gly Ser Gly Thr Ile Cys Trp Asn Ala Lys Lys Gln Glu Val Val
1655 1660 1665
Ala Gln Ser Thr Ala Glu Ala Glu Tyr Ile Phe Leu Ala Ala Ala
1670 1675 - 1680
Ala Asn Gln Ala Ile Trp Leu Asn Lys Leu Leu Ala Lys Asn Lys
1685 1690 1695
Val His Gln Leu Ser Phe Ile Val Ile Thr Phe Ala Met Leu Leu
1700 1705 1710
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Ser Ala Val Ala Phe Glu Ser Glu Ile Arg Ser Phe Leu Gly Leu

1715 1720 1725

Ala Gly Tyr Tyr Arg Arg Phe Val Glu Asn Phe Ser Arg Ile Ser
1730 1735 1740

Ala Pro Leu Thr Lys Leu Thr Gln Lys Asn Val Lys Phe Gln Trp
1745 1750 1755

Ser Glu Ala Cys Glu Lys Ser Phe Leu Glu Leu Lys Glu Arg Leu
1760 1765 1770

Thr Thr Ala Pro Val Leu Ala Val Pro Ser Gly Ser Gly Gly Tyr
1775 1780 1785

Tk~ Val Tyr Cys Asp Ala Ser Arg Val Gly Leu Gly Cys Val Leu
1790 1795 1800

Met Gln His Gly Lys Val Ile Ala Tyr Ala Ser Arg Gln Leu Lys
1805 1810 1815

Lys His Glu Gln Asn Tyr Pro Thr His Asp Leu Glu Met Thr Ala
1820 .. 1825 1830

Val Ile Phe Ala Leu Lys Ile Trp Arg His Tyr Leu Tyr Gly Glu
1835 1840 1845

Thr Cys Glu Ile Phe Thr Asp His Lys Ser Leu Lys Tyr Ile Phe
1850 1855 1860

Gln Gln Arg Asp Leu Asn Leu Arg Gln Arg Arg Trp Met Glu Leu
1865 1870 1875

Leu Lys Asp Tyr Asp Cys Thr Ile His Tyr His Pro Gly Lys Ala
1880 1885 1890

Asn Val Val Ala Asp Ala Leu Ser Arg Lys Ser Sér Gly Ser Leu
1895 1900 1905

Ala His 1Ile Gln Glu Val Arg Arg Pro Leu Ile Arg Glu Leu His
1910 1915 1920

Glu Leu Val Asp Glu Gly Val Arg Phe Asp Leu Ser Glu Ala Gly
1925 1930 1935

Ala Met Ile Ala His Phe Gln Val Lys Ser Asp Leu Phe Asp Lys
1940 1945 1950

Ile Lys Ala Ala Gln Lys Lys Asp Asp Ser Leu Leu Arg Ile Arg
1955 1960 1965

Asn Glu Val Glu Gln Gly Lys Ala Ala Gly Phe Val TIle Gly Asp
1970 1975 1980

Asp Asp Val Leu Arg Tyr Lys Asp Arg Leu Cys Val Pro Asp Val
1985 1990 1995

Asp Asp Leu Arg Arg Glu Leu Met Val Glu Ala His Gln Thr Val
2000 2005 2010

Tyr Thr Val His Pro Gly Ser Thr Lys Met Tyr Lys Asp Leu Lys
2015 2020 2025

Val Phe Asp Leu Ser Glu Gly Lys Gly
2030 2035

<210> 52

<211> 999
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<212> PRT

<213> Ricinus communis

<400> 52

Met
1

Tk -
Gln
Ser
His
65

Val
Gly
Ser
Ser
Leu
145
Cys
Phe
Phe
Val
Lys
225
Thr
Asp
Lys
Trp
Glu
305

Leu

Lys

Asp

Leu

Ser

Thr

50

Leu

Arg

Thr

Asn

Gly

130

Tyr

Asp

Ala

Ile

Glu

210
Lys

Cys
His
Lys
290
Ala

Leu

Trp

Leu Arg Glu Asp

Arg
Pro
35

Arg
Thr
Asp
Asp
Ser
115
Phe
Thr
Val
Asn
Ser
195
Arg
Ser
Lys
Leu
Gly
275
Glu
Gln

Ala

Lys

Asn

20

Phe

Ser

Ser

Ala

Phe

100

Ser

Arg

Pro

Phe

Trp

180

Asp

Ala

Phe

Lys

Val

260

Gly

Ala

Glu

Met

Glu

5
Met

Phe

Asp

Ser

Val

85

Gln

Pro

Glu

Val

Ile

165

Ile

Arg

Met

Arg

Asn

245

Arg

Glu

Val

Gly

Arg

325
Lys

Ser

Ser

Ala

Ser

70

Ser

Lys

Tyr

Lys

Ser

150
Gly

Arg

Ala

Asp

Asn

230

Leu

Asp

Leu

Asn

Asn

310

Leu

Val

Ser

Ser

Pro

Gln

55

Gly

Asp

Leu

Ser

Gln

135

Ile

Leu

Ala

Arg

Val

215

Pro

Val

Ile

Trp

Ser

295

Trp

Gly

Asp

26664

Ser

Ser

Arg

40

Cys

Asn

Met

Asp

Tyr

120

Arg

Ser

His

Glu

Cys

200

Ser

Tyr

Pro

Val

Leu

280

Leu

Arg

Arg

Lys

Arg
Ser
25

Ser
Asp
Pro
Ser
Arg
105
Asn
Lys
Leu
Gly
Leu
185
Arg
Ser
Thr
Leu
Glu
265

Leu

Ser

Arg

Asp

Phe

10

Ser

Pro

Ser

Leu

Arg

90

Ile

Asn

His

Pro

Arg

170

Glu

Asn

Phe

Ile

Phe

250

Asn

Tyr

Arg

Cys

Ser

330
Glu
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Gly

Ala

Thr

Ile

Leu

75

Asp

Phe

Leu

Glu

Ser

155

Lys

Val

Ser

Gly

Glu

235

Phe

Arg

Gly

Val

Ile

315

Val

Phe

Ser

Phe

Cys

His

60

Thr

Pro

Ser

His

Arg

140

Tyr

Pro

Gln

Arg

Ile

220

Glu

Asp

Gly

Gly

Asp

300

Leu

Val

Pro

Val

Phe

Gln

45

Leu

Ser

Val

Ser

Asp

125

Ser

Arg

Ser

Gly

Lys

205

Val

Leu

Leu

Glu

Leu

285

Glu

Arg

Glu

Phe

Thr

Ser

30

Ile

Ser

Pro

Ala

Thr

110

Ile

Gln

Leu

Leu

Ile

190

His

Ile

Arg

Ser

Leu

270

Glu

Trp

Ala

Arg

Pro

Ile

15

Ala

Ser

Gly

Ala

Glu

95

Gly

Gly

Val

Arg

Leu

175

Ser

Gly

Leu

Phe

Pro

255

Trp

Asn

Lys

Val

Met

335
Arg

Ser

Asn

Glu

Glu

Asn

80

Ile

Ile

Tyr

Thr

Ser

160

Arg

Cys

Leu

Thr

Phe

240

Asp

Glu

Glu

Leu

Thr

320

Thr

Asn



Glu
Leu
Lys
385
Ser
Lys
Glu
Lys
Tyr
465
Thr
Met
Leu
Pro
I1-=
545
Val
Val
Ser
Tyr
Asp
625
Leu
Glu
Pré

Lys

Asp
705

Phe

370

Thr

Ser

Lys

Met

Gly

450

Gly

Glu

Val

Asn

Gly

530

Ser

Ile

Met

Thr

Leu

610

Tyr

Gly

Leu

Leu

Asn

690

His

Phe

355

Gly

Lys

Met

Gly

Gln

435

Ala

Lys

Leu

Leu

Leu

515

Lys

Arg

Asp

Asp

Arg

595

Ser

Ser

Arg

Pro

Arg

675

Ser

Ala

340
Ile

Asp

Pro

Glu

Lys

420

Ser

Arg

Gly

Leu

Trp

500

Trp

Ser

Val

Asn

Leu

580

Leu

Gly

Ile

Leu

Ile

660
Glu

Phe

Asp

Gly

Val

Arg

Glu

405

Glu

Thr

Arg

Val

Leu

485

Ile

Ser

Arg

Arg

Leu

565

Leu

Pro

Val

Ala

Thr

645

Asn

Ile

Leu

Gly

Arg

Ser

Arg

390

Lys

Pro

Glu

Tyr

Ala

470

Glu

Gly

Phe

Ile

Lys

550

Glu

Pro

Arg

Glu

Glu

630

Leu

Pro

Ser

Leu

Pro
710

Lys

Gly

375

Lys

Arg

Val

Ile

Ala

455

Cys

Phe

Gly

Leu

Arg

535

Glu

Ser

Arg

Val

Ala

615

Ile

Gly

Ser

Trp

Gln

695
Arg

26664

Lys

360

Asp

Asn

Arg

Val

Pro

440

Lys

Val

Ala

Glu

Glu

520

Asn

Leu

Glu

Phe

Met

600

Thr

Glu

Leu

Arg

Ser

680

Leu

Ser

345
Glu

Ser

Leu

Asp

Trp

425

His

Arg

Ser

Tyr

Ser

505

Val

Phe

Met

Lys

Gly

585

Asn

Cys

Ala

Ala

Leu

665

Gly

Phe

Leu

Leu

Glu

Thr

Trp

410

Lys

Arg

Lys

Gly

Arg

490

Arg

Asp

Glu

Arg

Asp

570

Gly

Leu

Ile

Leu

Ile

650

Leu

Arg

Glu

Ala

-137-

Ser
Arg
Ile
395
Lys
Glu
Gln
Arg
Glu
475
Tyr
Tyr
Val
Glu
Asn
555
Trp
Glu
Glu
Met
Arg
635
Val
Asp
Glu

Val

Thr
715

Glu

Asp

380

Gly

Trp

Ser

His

Ser

460

Ser

His

Ile

Gly

Gln

540

Ile

Trp

Thr

Pro

Gln

620

Val

Gly

Thr

Ala

Cys

700
Arg

Leu
365
Tyr
Trp
Glu
Glu
His
445
Thr
Gly
Gln
Arg
Val
525
Glu
Pro
Asp
His
Leu
605
Gly
Ile
Ala
Ile
Asn
685

Phe

Met

350
Glu

Phe

Ser

Asn

Lys

430

Ala

Lys

Ile

Arg

His

510

Gln

Glu

Phe

His

Ile

590

Lys

Ser

Glu

Ile

Asn

670

Ser

Ser

Val

Phe

Glu

Lys

Arg

415

Glu

Arg

Ile

Gly

Tyr

495

Asn

Asn

Glu

Leu

Lys

575

Ile

Leu

Gly

Glu

Leu

655

Arg

Leu

Ile

Gln

Ile

Leu

Ser

400

Ala

Ile

Thr

Val

Lys

480

Lys

Tyr

Cys

Ala

Val

560

Leu

Ile

Ser

Lys

Lys

640

Ser

Met

Thr

Phe

Ala
720



Ser

Ala

Lys

Arg

Lys

785

Ile

Gln

Trp

Val

Leu

865

Ala

Gln

Trp

Glu

Met

945

Val

Val

Val

Ala

Leu

Ser

770

Ser

Ala

Glu

850

Pro

Leu

Ala

Arg

Leu

930

Leu

Ile

Ser

Gln

<210> 53
<211> 10

<212>
<213>

<400> 53
Met Leu Ser His Tyr Leu Leu Cys

1

Trp
Asn
Leu
755
Glu
Ser
Met
Val
Ala
835
Leu
Leu
Glu
Phe
Pro
915
Ala
Arg
Phe
Ala
Ile

995

05

PRT

Phe
Lys
740
Arg
Ala

Thr

Arg

Ala

Leu

Val

900

Ile

Leu

Gly

Ile

Arg

980
Tyr

Ala
725
Ile
Ser
Glu
Lys
Lys
805
Ser
Phe
Val
Ile
Leu
885
Thr
Gln
Ser
Gly
Arg
965

Glu

Thr

5

Pro

Pro

Leu

Ala

Gln

790

Arg

Arg

Leu

Ser

Arg

870

Arg

Pro

Thr

Arg

Gln

950

Thr

Thr

Ser

Populus tricocarpa

Ala

Gln

Ser

Ser

775

Gly

Gly

Gly

Leu

Glu

855

Thr

Leu

Val

Asn

Ala

935

Phe

Ser

Leu

Pro

26664

Ala

Lys

Cys

760

Ser

Tyr

Thr

Ser

Phe

840

Leu

Phe

Cys

Glu

Ala

920

Thr

Asp

Ile

Ser

Ser Arg Phe Gly Leu Leu Pro Val

20

Ile Pro
730

His Arg

745

Gly Leu

Met Leu

Val His

Ala Ile
810

Ile Ser

825

Gly Phe

Leu Tyr

Ile Ser

Thr Asn
890

Lys Trp

905

Gln Leu

Val Leu
Ile Gly
Cys Gly

970

Lys Leu
985

Val

Gly

Ser

Leu

Val

795

Val

His

Ser

Leu

Phe

875

Ala

Leu

Asn

Glu

Asp

955

Asp

Thr

Ser

Thr

Ser

Arg

780

Asn

Ala

His

Asn

Val

860

Ser

Leu

Asp

Pro

Thr

940

Asp

Asp

Arg

Leu

Gln

Ser

765

Phe

Glu

Gln

Ser

Asp

845

Arg

Arg

Glu

Lys

Tyr

925

Arg

Leu

His

Leu

Leu

Leu

750

Tyr

Asn

Leu

Ala

Glu

830

Pro

Glu

Cys

Ala

Ser

910

Leu

Ala

Ile

Pro

Leu
990

Ala

735

Trp

Thr

Ile

Val

Met

815

His

Lys

Met

Asn

Ala

895

Leu

Trp

Lys

Arg

Glu

975
Ala

Leu

Arg

Lys

Ala

Lys

800

Val

Ile

Ala

Val

Ala

880

Asp

Cys

Gln

Leu

Lys

960
Thr

Arg Met Asp Leu Arg Glu Asp Ser

10

15

Thr Thr Ser Arg Ile Ser Ser Ser

25

-138-
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Ser
Ser
Asp
65

Pro
Thr
Arg
Asn
Lys
145
Ser

Lys

Val

Gly
225
Glu
Phe
Arg
Gly
Val
305
Ile

Val

P

W

Ser
Arg
385
Val

Ser

Pro

50

Ser

Glu

Arg

Ile

Tyr

130

His

Cys

Pro

Gln

Arg

210

Ile

Glu

Asp

Gly
Gly
290
Asp
Leu
Val
Pro
GJ.u
370

Asp

Gly

Ala
35

Thr
Thr
Pro
Asp
Ser
115
Ala
Gly
Lys
Ser
Gly
195
Lys
Val
Leu
Leu
Glu
275
Leu
Glu
Arg
Glu
Phe
355
Leu

Tyr

Trp

Phe
Cys
His
Gln
Pro
100
Ser
Arg
Arg
Leu
Leu
180
Met
Asn
Ile
Gln
Ser
260
Leu
Glu
Trp
Ala
Arg
340
Pro

Glu

Phe

Asn

Phe

Gln

Leu

Ser

85

Val

Ser

Asp

Ser

Arg

165

Met

Ser

Gly

Leu

Tyr

245

Pro

Trp

Asn

Lys

Val

325

Leu

Arg

Phe

Glu

Lys

Ser

Val

Ser

70

Leu

Ser

Thr

Arg

His

150

Ser

Arg

Cys

Ile

Thr

230

Phe

Asp

Glu

Glu

Leu

310

Thr

Thr

Asn

Ile

Leu

390

Asn

Ala
Ser
55

Gly
Ala
Gly
Gly
Gly
135
Gly
Cys
Phe
Phe
Val
215
Lys
Glu
Asp
Lys
Trp
295
Glu
Leu
Lys
Glu
Leu
375

Lys

Ser

26664

Asn

40

Glu

Asp

Asn

Ile

Ile

120

Tyr

Met

Asp

Ala

Val

200

Asp

Lys

Ser

Cys

His

280

Lys

Ala

Leu

Trp

Asn

360

Phe

Ala

Ser

Gln

Ser

Pro

Thr

Ala

105

Ser

Ser

Ser

Val

Asn

185

Ser

Arg

Ser

Lys

Leu

265

Gly

Glu

Gln

Ala

Arg

345

Phe

Gly

Arg

Val

Ser

Thr

Leu

Arg

90

Asn

Ser

Gly

Tyr

Phe

170

Trp

Asp

Ala

Phe

Lys

250

Val

Gly

Ala

Glu

Leu

330

Glu

Val

Asp

Pro

Glu

-139-

Pro

Arg

Ser

75

Asp

Asp

Ser

Phe

Thr

155

Ile

Leu

Arg

Met

Arg

235

Asn

Arg

Glu

Val

Gly

315

Arg

Val

Gly

Val

Arg

395
Glu

Phe

Ser

60

Ser

Ala

Phe

Thr

Arg

140

Pro

Gly

Arg

Ala

Asp

220

Asn

Leu

Asp

Leu

Asn

300

Asn

Leu

Val

Arg

Ser

380

Arg

Lys

Phe
45

Asp
Ser
Leu
Gln
Leu
125
Glu
Val
Leu
Ala
Arg
205
Val
Pro
Val
Ile
Trp
285
Gly
Trp
Gly
Glu
Lys
365
Gly

Lys

Arg

Ser

Ala

Ser

Ala

Lys

110

Cys

Lys

Ser

His

Glu

190

Cys

Ser

Tyr

Pro

Ile

270

His

Ile

Arg

Arg

Lys

350

Lys

Asn

Asn

Arg

Pro

Gln

Gly

Asp

95

Phe

Ile

Pro

Val

Gly

175

Leu

Arg

Ser

Ala

Val

255

Glu

Leu

Ser

Asp

Arg

335

Glu

Glu

Ser

Leu

Glu

Arg
Tyr
Ile
80

Met
Asn
Tyr
Arg
Ser
160
Arg
Glu
Asn
Phe
Ile
240
Phe
Lys
Tyr
Arg
Cys
320
Ser
Glu
Leu
Glu
Thr

400
Gln



Gln

Glu

Gln

Arg

465
Glu

Tyr

Tyr
Ile
Glu
545
Asn

Trp

Glu

Met
625
Arg

Val

Val
705
Thr
Val

Gly

Ser

Gly

Ser

His

450

Ser

Ser

His

Ile

Gly

530

Gln

Ile

Trp

Thr

Pro

610

Gln

Val

Gly

Thr

Ala

690

Cys

Arg

Ser

Thr

Ser
770

Asp

Glu

435

Leu

Thr

Gly

Gln

Arg

515

Val

Glu

Pro

Asp

His

595

Leu

Gly

Ile

Ala

Ile

675

His

Phe

Met

Leu

His

755

Ser

Asn

420

Arg

Val

Lys

Ile

Arg

500

Gln

Glu

Glu

Phe

His

580

Ile

Lys

Ser

Glu

Ile

660

Asn

Ser

Ser

Val

Leu

740

Leu

Tyr

405

Ser

Glu

Lys

Ile

Gly

485

Tyr

Asn

Asn

Glu

Leu

565

Lys

Tle

Leu

Asp

Glu

645

Leu

Arg

Met

Ile

Gln

725

Ala

Trp

Thr

Ser
Ile
Pro
Leu
470
Lys
Lys
Tyr
Tyr
Ala
550
Val
Ile
Ile
Ser
Lys
630
Lys
Ser
Met
Arg
Phe
710
Ala
Leu

Arg

Lys

Glu

Glu

Lys

455

Tyr

Thr

Met

Leu

Ser

535

Ile

Val

Val

Ser

Tyr

615

Asp

Val

Glu

Pro

Lys

695

Asp

Ser

Ala

Lys

Arg
775

26664

Lys

Met

440

Ser

Gly

Glu

Val

Asn

520

Gly

Ser

Ile

Met

Thr

600

Leu

Tyr

Gly

Leu

Leu

680

Asn

His

Ala

Ala

Leu

760

Ser

Gly
425
Gln
Ser
Lys
Leu
Leu
505
Leu
Lys
Lys
Asp
Asp
585
Arg
Ser
Ser
Arg
Pro
665
Arg
Thr
Ala
Trp
Lys
745

Leu

Glu

410
Lys

Ser

Gly

Gly

Leu

490

Trp

Arg

Ser

Val

Asn

570

Leu

Leu

Ala

Ile

Leu

650

Ile

Glu

Phe

Asp

Phe

730

Lys

Ser

Ala

-140-

Glu

Gly

Arg

Ile

475

Leu

Ile

Ser

Arg

Arg

555

Leu

Leu

Pro

Val

Ala

635

Thr

Asn

Met

Leu

Gly

715

Ala

Ile

Ser

Glu

Pro
Asp
Tyr
460
Ala
Glu
Gly
Phe
Ile
540
Lys
Glu
Pro
Arg
Glu
620
Glu
Leu
Pro
Ser
Leu
700
Pro
Pro
Pro

Leu

Ala
780

Val

Phe

445

Gly

Cys

Phe

Gly

Leu

525

Arg

Glu

Ser

Arg

Val

605

Ala

Ile

Gly

Ser

Trp

685

Gln

Arg

Ala

Glu

Ser

765

Ser

Val

430

Ser

Lys

Val

Ala

Glu

510

Asp

Ser

Leu

Glu

Phe

590

Met

Met

Asp

Leu

Arg

670

Ser

Leu

Ser

Ala

Lys

750

Cys

Ser

415
Trp

Gln

Arg

Ser

Tyr

495

Ser

Val

Phe

Leu

Lys

575

Gly

Asn

Cys

Ala

Ala

655

Leu

Gly

Phe

Leu

Ile

735

His

Gly

Met

Lys
Arg
Lys
Gly
480
Arg
Arg
Asp
Glu
Arg
560
Asp
Gly
Leu
Leu
Leu
640
Ile
Leu
Arg
Glu
Ala
720
Pro
Lys

Leu

Leu



Leu Arg Phe Asn Ile Ala

785
Val As

790
n Glu Leu Ile Lys
805

Val Ala Gln Ala Met Val

820

His His Ser Glu His Ile

835

Gly Thr Asp Pro Lys Ala

Leu Val Lys Gln Val Val

865

870

Phe Ser Arg Cys Ser Ala

885

Ala Leu Glu Ala Ala Asp

Leu As

900
p Lys Ser Leu Cys
915

Asn Pro Tyr Leu Trp Gln
930
Glu Thr Arg Ala Lys Leu

945
Asp As

Asp As

950
p Leu Ile Arg Lys
965
p His Pro Asp Thr
980

Thr Arg Leu His Ala Asn

<210>
<211>-
<212>
<z13>

<400>
Met Al
1

Val Le

Gly G1

Ile Se
50

995

54
1308
PRT

Ricinus communis

54
a Gly Ala Leu Ile

u Phe Asp Arg Met
20
n Lys Leu Asn Asp
35
r Val Asn Ala Val

Lys Pro Ala Val Lys Glu

65
Glu Al

70
a Asp Asp Leu Leu
85

Arg

Leu

His

Trp

Val

855

Leu

Ala

Gln

Trp

Glu

935

Met

Ala

Val

Val

Gly
Ala
Ala
Leu
55

Trp

Asp

26664

Ser

Tyr

Ala

Ala

840

Glu

Pro

Leu

Ala

Arg

920

Leu

Leu

Ile

Ser

Gln

Ser

Ala

Val

825

Ala

Leu

Leu

Glu

Phe

905

Pro

Ala

Arg

Phe

Ala
985

Thr

Arg

810

Ile

Cys

Lys

Ala

Leu

890

Val

Ile

Leu

Gly

Ile

970
Arg

Lys
795
Lys
Ser
Phe
Val
Ile
875
Leu
Thr
Gln
Ser
Gly
955

Arg

Glu

Gln

Arg

Arg

Leu

Ser

860

Arg

Arg

Pro

Thr

Arg

940

Gln

Thr

Thr

Gly

Gly

Gly

Leu

845

Glu

Thr

Leu

Val

Asn

925

Ala

Phe

Ser

Leu

Tyr

Val

Ser

830

Phe

Leu

Phe

Cys

Glu

910

Ala

Thr

Asp

Ile

Ser
990

Ile Gln Asn Ser Ser
1005

1000

Gly

Leu
40
Asp

Leu

Glu

Ser

Arg

25

Leu

Asp

Asp

Ile

Phe

10

Glu

Asn

Ala

Glu

Ala
90

-141-

Leu

Val

Lys

Glu

Leu

75
Tyr

Ser

Leu

Leu

Glu

60

Lys

Glu

Ala

Asp

Lys

45

Lys

Asp

Cys

Phe
Phe
30

Thr
Gln

Ala

Leu

Val
Thr
815
Val
Ala
Leu
Ile
Thr
895
Lys
Gln
Val
Ile
Cys

975
Lys

Leu
15

Phe
Thr
Ile
Ala

Arg
95

His
800
Gly
Ser
Phe
Tyr
Thr
880
Asn

Trp

Leu

Gly
960
Gly

Leu

Gln
Lys
Met
Thr
Tyr

80

Ser



Glu

Phe

Glu

145

Ser

Tyr

Ala

Val

Gln

225

Asp

Lys

Lys

Asp

Ala

305

Ser

Asp

Asn

Arg

Leu

385

Leu

Leu

Lys

Val

Ser

Val

130

Gln

His

Gly

Asn

Gly

210

Glu

Val

Cys

Leu

Asn

290

Leu

Ile

His

Ser

Lys

370

Arg

Leu

Tyr

Val

Trp

450
Glu

Glu
Asn
115
Ser
Lys
Lys
Arg
Gly
195
Lys
Ser
Phe
Asp
Lys
275
Tyr
Gly
Met
Asp
Ala
355
Cys
Ser
Trp
His
Phe
435

Arg

Asp

Ala
100
Phe
Lys
Glu
Ile
Asp
180
Asn
Thr
Phe
Lys
Ile
260
Gly
Ala
Ser
Gly
Cys
340
Ala
Arg
Lys
Glu
Tyr
420
Pro

Ala

Val

Thr

Ser

Leu

Ala

Pro

165

Phe

Asp

Thr

Asp

Val

245

Thr

Lys

Asn

Lys

Asn

325

Trp

His

Gly

Arg

Leu

405

Leu

Lys

Glu

Gly

Ser

Pro

Glu

Leu

150

Thr

Asp

Leu

Leu

Leu

230

Thr

Thr

Arg

Trp

Ile

310

Val

Leu

Pro

Leu

Asp

390

Ser

Pro

Asp

Gly

Ala

Gln

Phe

Glu

135

Gly

Thr

Lys

Ser

Ala

215

Lys

Lys

Leu

Phe

Asp

295

Ile

Leu

Leu

Glu

Pro

375

Thr

Asn

Pro

Tyr

Phe

455
Glu

26664

Thr
Lys
120
Ile
Leu
Ser
Lys
Val
200
Gln
Ala
Asp
Asn
Leu
280
Val
Val
His
Phe
Leu
360
Leu
Lys
Asp
His
Asn
440

Ile

Tyr

Asp

105

Lys

Leu

Arg

Leu

Ala

185

Ile

Tyr

Trp

Ile

Leu

265

Leu

Leu

Thr

His

Ser

345

Ala

Ala

Glu

Glu

Leu

425

Phe

Val

Phe

Val

Val

Glu

Glu

Val

170

Ile

Pro

Val

Val

Leu

250

Leu

Val

Arg

Thr

His

330

Lys

Ile

Ala

Trp

Ile

410

Lys

Ser

Gln

Glu

-142-

Asp

Lys

Arg

Gly

155

Asp

Val

Ile

Tyr

Gln

Glu

Leu

140

Ile

Glu

Lys

Val

Asn

- 220

Cys

235

Glu

Gln

Leu

Lys

Arg

315

His

His

Leu

Lys

Glu

395

Leu

Arg

Lys

Pro

Asp

Val

Asp

Leu

Asp

Pro

300

His

Leu

Ala

Gly

Ala

380

Arg

Pro

Cys

Glu

Lys

460

Leu

Val
Val
125
Glu
Glu
Ser
Gln
Gly
205
Glu
Ser
Val
Glu
Asp
285
Leu
Glu
Thr
Phe
Gln
365
Leu
Ile
Ala
Phe
Glu
445

Gly

Val

Arg

110

Lys

Leu

Glu

Val

Leu

190

Met

Pro

Ala

Thr

Leu

270

Val

Lys

Thr

Glu -

Gly
350
Glu
Gly
Phe
Leu
Ala
430
Leu

Ser

Ser

Asn

Leu

Leu

Arg

Gly

175

Phe

Gly

Arg

Val

Arg

255

Lys

Trp

Ser

Val

Leu

335

Glu

Ile

Gly

Lys

Arg

415

Tyr

Ile

Arg

Arg

Phe

Glu

Val

His

160

Ile

Glu

Gly

Val

Phe

240

Lys

Glu

Asp

Gly

Ala

320

Ser

Gly

Val

Val

Ser

400

Leu

Cys

Leu

Glu

Ser



465
Phe

Leu
Trp
Ser
. Tyr
545
Thr
Arg
Thr
Ser
Thr
625
Met
Leu
Leu
Leu
Gln
705
Lys
Asp
Asn
Asp
Ser
785
Ser

Gly

Ser

Phe

Ile

Glu

Tyr

530

Arg

Asp

Val

Ile

Ile

610

Leu

Ser

Gln

Thr

Gly

690

Asn

Lys

Ser

Val

Trp

770

Arg

Leu

Leu

Leu

Gln
Asn
Asn
515
Leu
Ala
Arg
Leu
Gly
595
Lys
Leu
Ser
Glu
Asp
675
Glu
Val
His
Leu
Glu
755
Ile
Cys
Lys

Glu

Glu
835

Lys

Asp

500

Gly

Arg

Lys

Lys

Ser

580

Asn

Arg

Met

Leu

Met

660

Phe

Leu

Ala

Leu

His

740

Ser

Ala

Lys

Ser

Phe

820
Ile

Ser

485

Leu

Asp

Thr

His

Val

565

Leu

Leu

Leu

Tyr

Ile

645

Pro

Val

Gln

Asp

Arg

725

Glu

Leu

Asn

Tyr

Leu

805

Tyr

Leu

470

His

Ala

Ser

Asn

Leu

550

Lys

Phe

Lys

Pro

Gly

630

Ser

Leu

Leu

Asn

Ala

710

Met

Arg

Cys

Pro

Cys
790

Tyr:

Gly

His

Leu

His
535
Arg
Tyr
Gln
His
Asp
615
Cys
Leu
Lys
Gly
Leu
695
Gln
Leu
Ala
Ile
Thr
775
Ser
Ile

Ser

Phe

26664

Tyr

Tyr

Glu

520

Asp

Thr

Asp

Cys

Leu

600

Ser

Gln

Cys

Met

Lys

680

Arg

Asp

Asp

Ile

Val

760

Phe

Phe

Ile

Cys

Glu
840

Lys

Val

505

Val

Thr

Leu

Leu

Asp

585

Arg

Ile

Asp

His

Ser

665

Glu

Gly

Ala

Leu

Val

745

Gly

Ser

Leu

Ala

Thr

825
Arg

Ser

490

Ser

Ala

Ser

Arg

Leu

570

Asp

Tyr

Asn

Leu

Leu

650

Lys

Ser

Ser

Met

Arg

730

Glu

Tyr

His

Pro

Leu

810

His

Met

-143-

475
Ala

Gly
Lys
Val
Val
555
Pro
Val
Leu
Ser
Ile
635
Asp
Leu
Gly
Leu
Ala
715
Trp
Gln
Gly
Met
Pro
795
Asp

Pro

Pro

Phe

Glu

Arg

Lys

540

Lys

Ser

Val

Asp

Leu

620

Lys

Ile

Thr

Ser

Cys

700

Ala

Asp

Leu

Gly

Val

780

Leu

Ser

Lys

Gln

Val

Phe

Thr

525

Phe

Trp

Leu

Leu

Leu

605

Tyr

Leu

Arg

Lys

Ser

685

Ile

Asn

Gly

Gln

Thr

765

Thr

Gly

Ile

Lys

Trp
845

Met

Cys

510

Arg

Glu

Ser

Arg

Leu

590

Ser

Asn

Pro

Glu

Leu

670

Ile

Trp

Leu

Glu

Pro

750

Arg

Leu

Gln

Val

Pro

830
Arg

His
495
Phe
His
Ser
Trp
Arg
575
Pro
Gly
Leu
Ile
Thr
655
Glu
Lys
Asn
Lys
Thr
735
His
Phe
Glu
Leu
Ser
815

Phe

Glu

480
Asp

Gln
Leu
Ile
Trp
560
Leu
Asn
Thr
Glu
Thr
640
Lys
Met
Glu
Leu
Asn
720
Asp
Met
Pro
Leu
Val
800
Val

Gly

Trp



26664

Ile Cys His Val Asp Glu Gly Glu Asn Gly Ala Phe Pro Leu Leu Gln

850 855 860

Gln Leu Tyr Ile Asn Glu Cys Pro Asn Leu Ile Gln Thr Leu Pro Gly

865 870 875 880

Asn Leu Pro Ser Leu Thr Thr Ile Lys Ile Val Gly Cys Pro Gln Leu

885 890 895
Ala Ala Ser Phe Pro Ser Ala Pro Ala Ile Gln Lys Leu Lys Leu Lys
900 905 910
Asp Asp His Arg Asn Val Leu Leu Gln Asn Phe Asp Phe Ser Ser Leu
915 920 925

Lys Val Val Lys Phe His Ser Val Asp Pro Leu Leu Gln Gly Met Glu
930 935 940

Lys Ile Gly Val Leu Phe Ile Ser Glu Glu Ile Glu Val Gly Asn Cys

945 950 955 960

Asp Ser Leu Lys Cys Phe Pro Leu Glu Leu Phe Pro Glu Leu Tyr Ser

965 970 975
Leu Glu Ile Tyr Arg Cys Gln Asn Leu Glu Cys Ile Ser Glu Ala Glu
980 985 990
Val Thr Ser Lys Gly Leu Asn Val Leu Glu Ser Ile Lys Ile Arg Glu
995 1000 1005

Cys Pro Lys Leu Ile Ser Phe Pro Lys Gly Gly Leu Asn Ala Pro
1010 1015 1020

Asn Leu Thr Ser Leu His Leu Cys Asp Cys Ser Asn Leu Lys Ser
1025 1030 1035

Leu Pro Glu Cys Met His Ser Leu Leu Pro Ser Leu Tyr Ala Leu
1040 1045 1050

Ala Ile Asn Asn Cys Pro Lys Leu Glu Ser Phe Pro Glu Gly Gly
1055 1060 1065

Leu Pro 'Pro Lys Leu Tyr Ser Leu Val Ile Glu Ser Cys Asp Lys
1070 1075 1080

Leu Val Thr Gly Arg Met Lys Trp Asn Leu Gln Thr Ile Ser Leu
1085 1090 1095

Lys Tyr Phe Ser Ile Ser Lys Asn Glu Asp Val Glu Ser Phe Pro
1100 1105 1110

Glu Lys Met Leu Leu Pro Ser Thr Leu Thr Cys Leu Gln Ile Ser
1115 1120 1125

Asn Phe Gln Asn Leu Lys Ser Leu Asp Tyr Asp Gly Ile Gln His
1130 1135 1140

Leu Thr Ser Leu Thr Glu Leu Thr Ile Ser Asn Cys Pro Lys Leu
1145 1150 1155

Gln Ser Val Thr Glu Gln Glu Leu Pro Leu Thr Val Thr Tyr Leu
1160 1165 1170

Asp Ile Trp Asp Leu Gln Asn Leu Lys Ser Leu Asp Phe Arg Gly
1175 ‘ 1180 . 1185

Leu Cys Tyr Leu Thr Ser Leu Lys Glu Leu Glu Ile Trp Asn Cys
1190 1195 , 1200

Pro Asn Leu Gln Ser Met Pro Glu Asp Gly Leu Pro Ser Ser Leu

-144-



Val

Phe

Leu

Thr

Gln

His

1205
Cys
1220
Lys
1235
Asp
1250
Ser
1265
Arg
1280
Ile
1295

<210> 55
<211> 848
<212> PRT

<213> Ricinus communis

<400> 55
Met Val Asp

1

Leu

Asn

Asp

Leu

65

Leu

Ile

Arg

Leu

Asp

145

Val

Ala

Gly

Asp

Val
Leu
Lys
50

Arg
Gln
His
Glu
Asp
130
Gln
Gly
Asp

Lys

His

Leu
Gly
Cys
Leu
Cys

Arg

Glu
Gln
35
Arg
Glu
Ser

Pro

Ile
115

Leu S

Met

Leu

Asp

Thr

195
Phe

Thr TIle

Leu Gln

Pro Lys

Ser

Lys

His

Ala
Glu
20

Lys
Lys
Leu
Arg
Pro

100

Asn

Ser
Glu
Gly
180

Thr

Glu

Ser

Gln

Ile

Val

Gly

Glu

Arg

Ile

Glu

85

Asn

Glu

Asn

Arg

Gly

165

Ile

Ile

Arg

Ser

Asp

Leu

Leu

Glu

Glu

Val

Arg

Leu

Lys

Tyr

70

Asp

Leu

Lys

Ser

Trp

150

Asp

Leu

Ala

Arg

26664

1210

Asn

Leu

1225

Leu

Thr

1240

Glu

Ser

1255

Ile

Ile

1270

Lys

Gly

1285

Ile

Asp

1300

Thr
Val
Glu
Asp
55

Glu
Asp
His
Ile
Asn
135
Ser
Thr
Ala

Gln

Met

Val

Val

Leu

40

Gly

Ala

Arg

Phe

Thr

120

Gln

Ser

Gln

Ile

Lys

200
Trp

Phe
Asn
25

Met
Thr
Glu
Leu
Gln
105
Lys
Met
Pro
Lys
Gly
185

Val

Ile

Gln

Phe

Ile

Tyr

Glu

Gly

Leu
10

Glu
Gln
Leu
Asp
Ser
90

Tyr
Ile
Gly
Val
Ile
170
Val

Phe

Ser

-145-

Asn

Leu

Pro

Asn

Asp

Asp

Glu

Phe

Ser

His

Ile

75

Asn

Lys

Lys

Arg

Tyr

155

Lys

Val

Asn

Val

Leu

Ile

Glu

Cys

Trp

Thr

1215

Gln

1230

Glu

1245

Glu

1260

Pro

1275

Pro

1290

Met

1305

Arg
Arg
Val
Thr
60

Leu
Gly
Thr
Gln
Arg
140
Asp
Asn
Gly

Asp

Ser

Leu

Asp

Leu

45

Ile

Ala

Trp

Gly

Asp

125

Asp

His

Trp

Met

Arg

205
Gln

Ser

Leu

Gly

Ser

Lys

Asn

Leu
Arg
30

Lys
Met
Asp
Leu
Lys
110
Ile
Ala
Thr
Leu
Gly
190

Glu

Thr

Leu Asn

Asp

Leu

Ile

Pro

Leu Lys

Ile

Ser

Lys Cys

Asn
15

Phe
Asp
Gly
Cys
Thr
95

Arg
Ser
His
Gln
Phe
175
Gly

Ile

Leu

Thxr
Glu
Ala
Asn
Gln
80

Cys
Leu
Tyr
Asn
Val
160
Glu
Leu
Asp

Asp



Glu
225
Ile
Leu
Val
Ser
Gl
305
Asp
Glu
Lys
Leu
Arg
385
Leu
Phe
His
Ser
Leu
465
Lys
Asp
Cys
Ala
Ser
545

Leu

Ile

210
Val

Gly

Gly

Asn

Ser

290

Val

Ser

Cys
Tyr
370
Asp
Ser
Ser
Trp
Thr
450
Val
Ile
Ala
Ser
Leu
530
Ile

Cys

Gly

Gln

Asp

Lys

Trp

275

Ile

Thr

Trp

Arg

Lys

355

Lys

Glu

Tyr

Leu

Trp

435

Glu

Glu

His

Phe

Asn

515

Leu

Ala

Lys

Asp

Ile

Asn

Arg

260

Trp

Ile

Glu

Leu

His

340

Gly

Ser

Leu

Asp

Tyr

420

Ile

Ala

Val

Asp

Phe

500

Met

Ser

Asn

Ser

Leu
580

Met

Gln

245

Phe

Arg

Ile

Val

Leu

325

Pro

Leu

His

Ala

Glu

405

Pro

Gly

Gly

Val

Met

485

Lys

Asp

Thr

Lys

Ile

565
Gln

Arg

230

Gly

Leu

Arg

Thr

Arg

310

Phe

Glu

Pro

Tyr

Glu

390

Leu

Glu

Glu

Glu

Asp

470

Val

Leu

Gln

Thr

Phe

550

Phe

His

215

Ser
Glu
Ile
Ile
Thr
295
Ile
Arg
Leu
Leu
His
375
Asn
Pro
Asp
Gly
Gly
455
Lys
Arg
Asn
Lys
Lys
535
Ser

Glu

Leu

26664

Met

Leu

Val

Tyr

280

Arg

His

Lys

Glu

Ala

360

Glu

Asp

Pro

Cys

Phe

440

Cys

Thr

Asp

Gly

Lys

520

Thr

Glu

Val

Thr

Leu,

Leu

Met

265

Glu

Ile

Arg

Ile

Asn

345

Ile

Trp

Asp

Tyr

Val

425

Val

Phe

Tyr

Leu

Ile

505

Leu

Gly

Cys

Pro

Tyr
585

Arg

Lys

250

Asp

Gly

Glu

Pro

Ala

330

Val

Lys

Arg

Ser

Leu

410

Ile

Pro

Ser

Asn

Val

490

Gly

Thr

Glu

Lys

Leu

570

Leu

-146-

Asn

235

Lys

Asp

Leu

Glu

Lys

315

Phe

Gly

Ala

Gln

Val

395

Lys

Lys

Leu

Gly

Gly

475

Ile

Cys

Ala

Val

Tyr

555

Thr

Ser

220

Leu

Ile

Val

Pro

Val

300

Phe

Ala

Thr

Ile

Ile

380

Met

Ser

Lys

Arg

Leu

460

Thr

Lys

Arg

Asn

Asn

540

Leu

Asn

Leu

Gly

Asn

Trp

Lys

285

Ala

Leu

Ala

Glu

Gly

365

Ala

Ala

Cys

Glu

Ile

445

Thr

Ile

Met

His

Gln

525

Arg

Arg

Leu

Ser

Asp

Gln

Gly

270

Gly

Arg

Ser

Thr

Ile

350

Gly

Gly

Ser

Phe

Gln

430

Gly

Asn

Ala

Ala

Leu

510

Lys

Ile

Val

Leu

Asn
590

Ala

Tyr

255

Leu

Asn

Lys

Lys

Gly

335

Val

Leu

Asn

Leu

Leu

415

Leu

Arg

Arg

Thr

Gly

495

Ala

Leu

Val

Leu

Tyr

575
Thr

Ser
240
Leu
Asp
Gly
Met
Asp
320
Gly
Gln
Leu
Phe
Gln
400
Ser
Val
Ser
Cys
Cys
480
Asp
Ile
Arg
Ser
Asp
560

Gln

His



Pro

Ile

Leu

625

Ser

Val

Arg

His

Val

705

Gln

Glu

Val

Ser

Asn

785

Leu

Ile

Glu

Leu

Leu

610

Tle

Leu

Leu

Ile

Leu

690

Asn

Gly

Ile

Trp

Ser

770

Ser

Gly

Val

Ile

Ile

Glu

595 -

Asp

Thr

Glu

Met

Ala

675

Thr

Leu

Asn

Tyr

Leu

755

Gly

Val

Met

Asn

Gly
835

Met

Phe

Tyr

Gly

660

Glu

Gln

Gln

Asp

Glu

740

Asn

Asn

Trp

Asp

Ser

820
Phe

Leu

Ser

Lys

Leu

645

Phe

Leu

Gly

Glu

Leu

725

Leu

Pro

Leu

Lys

Trp

805

Ser

Arg

Pro

Tyr

Lys

630

Pro

Arg

Arg

Asp

Leu

710

Ile

Ser

Ile

Ala

Ile

790

Ser

Trp

Gly

Pro

Cys

615

Leu

Lys

Pro

Asn

Glu

695

Glu

Gly

Leu

Ser

Gln

775

Glu

Met

Cys

Gly

26664

Ser
600
Gln

Leu

680

Ile

His

Lys

Ala

Leu

760

Met

Ala

Ile

Pro

Val
840

Leu

Asn

Val

Leu

Arg

665

Thr

Glu

Leu

Leu

Phe

745

Pro

His

Leu

Gln

Asp

825
Trp

Glu

Leu

Leu

Gly

650

Leu

Arg

Asp

Thr

Asp

730

Tyr

Met

Gln

Leu

Asn

810

Leu

Thr

-147-

Lys

Lys

Asp

635

Arg

Gly

Leu

Asn

Ile

715

Arg

Pro

Leu

Ser

Leu

795

Val

Ser

Lys

Leu

Met

620

Val

Leu

Gln

Arg

Glu

700

Ser

Leu

Gly

Arg

Phe

780

Glu

Met

Ala

Glu

Lys

605

Leu

Ser

Ser

Leu

Thr

685

Val

Cys

Tyr

Lys

Tyr

765

Trp

Ser

Pro

Phe

Glu
845

Asn

Pro

His

Asn

Gly

670

Leu

Asn

Phe

Pro

Met

750

Leu

Gly

Leu

Ser

Pro

830
Gln

Leu
Pro
Cys
Leu
655
Gly
Ser
Ala
Asp
Pro
735
Ser
Ser
Glu
Ser
Leu
815

Ile

Arg

Gln
Tyr
Gly
640
Glu
Cys
Leu
Leu
Ser
720
Pro
Pro
Ile
Asp
Glu
800
Arg

Glu

Asn



