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(57) Sang ché boc 16 cac polynucleotit ma hoa cac polypeptit bao gom con duong sinh
tong hop lignin trong cdy day. Sang ché nay néi chung lién quan dén linh vuc gen sinh
tong hop lignin thuc vat, cac polypeptit dugc mi hoa bdi cac gen do, va viée sir dung cac
trinh ty polynucleotit va polypeptit d6 dé kiém soat viéc tao ra lignin thuc vat. Sang ché
ctng boc 16 cac phuong phap su dung cac polynucleotit va cac polypeptit dé tac dong 1én
chat lugng va s luong soi dugc tao ra tir cay day.
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Linh vue k§ thuét dwoc dé cip

Sang ché lién quan dén viéc nhan dién va mo ta dic diém cac phan khéac nhau
ctia con dudng sinh téng hop lignin trong cay day. Cu thé hon, sang ché lién quan dén
cac polynucleotit tir cac cdy day ma ma hoa cac enzym chiu trach nhi€ém tbng hop
lignin, va cac phuong phap st dung cac polynucleotit nay va cic enzym dé didu hoa
gen va thao tac tao ra lignin dé mang lai cho cic soi ham luong lignin nhu mong

muon va cac dac tinh khéc.

Tinh trang ky thuit ciia sing ché

Lignin 1a tén goi chung cho mdt heteropolyme thom phtrc hé cia monolignol
(c4c ruou hydroxycinnamyl), thuong duge dan xuét tir phenylalanin trong mét quy
trinh da bude. (Whetten, R. va Sederoff, R., (1995) Lignin Biosynthesis, Plant Cell, 7,
cac trang 1001-1013). Cac polyme nay, duoc ling dong chu yéu & céc thanh té bao,
dam bao dd bén co hoc can thiét ctia cac than thuc vat va quan trong nhét 1a tinh ky
nuéc cua cdc md mach cua thuc vat. (Vanholme, R. et al. (2010) Lignin biosynthesis
and structure, Plant Physiol, 153, cac trang 895-905). Do dac tinh ky nuéc, lignin
déng vai tro la thanh phan chinh ctia cac md mach va déng vai trd thiét yéu trong viée
van chuyén nu6e. Ngoai vai trd vé mit cdu tao va van chuyén, lignin 1a thanh phan
chu yéu ciia hé bao vé thuc vat. (Goujon, T. et al. (2003) Genes involved in the
biosynthesis of lignin precursors in Arabidopsis thaliana, Plant Physiology and
Biochemistry, 41, cac trang 677-687). Piéu khong dang bat ngd 13 cac didu kién méi
trudng ¢6 anh huéng dén luong lignin ldng dong. (Boerjan, W. et al. (2003) Lignin
biosynthesis, Annu Rev Plant Biol, 54, c4c trang 519-546). Vi dy, su sinh tong hop
lignin dugc gy ra dé phan tng lai cac didu kién cang thiang khac nhau nhu thwong

tich, cing thing phi sinh hoc, va nhiém mam bénh. Lignin han ché sy xAm nhap cta
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mam bénh va bao vé cac polysaccarit & thanh té bao chéng lai sy phan hay do vi
khudn. (Vanholme et al., 2010).

Phén 16n quan niém hién tai cua ching ta vé su sinh tdng hop lignin bit ngudn
tir cach hiéu day du vé con dudng ndy & cly cai xoong tai chudt A. thaliana va cay
duong den P. trichocarpa. (Goujon, et al., 2003; Shi, et al. (2010) Towards a systems
approach for lignin biosynthesis in Populus trichocarpa: transcript abundance and
specificity of the monolignol biosynthetic genes, Plant Cell Physiol, 51, cac trang
144-163). C6 ba monome monolignol co ban: cdc rugu p-coumaryl, coniferyl va
sinapyl. Cac monolignol nay dugc dua vao ba don vi lignin, hodc cac khéi hop nhét:
p-hydroxyphenyl (H), guaiacyl (G), va syringyl (S). Xem Fig. 1. Cac monolignol nay
khac nhau vé sé nhém metoxy. P-hydroxyphenyl (H) khong c6 nhém metoxy,
guaiacyl (G) ¢6 mdt nhom metoxy, va syringyl (S) cé hai nhém metoxy. (Goujon et
al., 2003). Tuy nhién, ngoai ba monolignol nay, mt vai phenylpropanoid khac, ching
han nhu cac hydroxycinnamyl aldehyt, hydroxycinnamyl este, va hydroxycinnamyl
axetat cling c6 thé dugc dua vao. (Boerjan et al., 2003).

Sau khi sinh téng hop céc khéi hop nhét lignin co ban ndy, ching dugc van
chuyén dén cac ving héa gb. Trong cic ving héa g0, qua trinh polyme héa dién ra do
su ghép doi theo gbc tu do 6xy hoa clia cac peroxidaza hodc céc lacaza va mot céu
trac gidng nhu mét luéi dugc tao thanh bing cach tao ra lién két ngang vdi xenluloza
va hemixenluloza. (Boerjan et al., 2003; Vanholme, R. et al. (2008) Lignin
engineering, Curr Opin Plant Biol, 11, cac trang 278-285). Sy hoa gb dién ra trong
cac pha khéac nhau trong subt qua trinh lam day tht cAp thanh té bao khi viéc tao
thanh ma trdn polysaccarit hoan thanh. Sy ling dong lignin bi anh hudng béi tinh chat
cia ma trin polysaccarit. Trong thanh té bao nguyén sinh, n6 c6 dang cac ciu tric
hinh cau; trong khi ¢ thanh té bao thir cép, nd c6 dang cac 14 mdéng. (Boerjan et al.,
2003).

Mic du lignin ¢6 vai trod rit cin thiét trong doi sdng thuc vat, né 1a nhan t dinh

ra giéi han chinh cho viéc s dung hi€u qua/sinh loi nguyén liéu thuc vét trong cac
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nganh bot giéy va nhién liéu sinh hoc. Lignin cling gidi han viéc str dung sinh khdi dé
san xuAt soi, hoa chat va nang luong. Tach chiét lignin 1 mét quy trinh rat tbn kém va
céc nganh nay co thé hudng loi tir vide tiép c4n sinh khdi ¢6 it lignin hon, hoic lignin
ma dé phéan hiy. Trong mdt vai thap ky qua, con duong sinh tdng hop lignin d3 duoc
hiéu & goc d6 nao d6, mic du cac phan cta quy trinh chua duge hidu day du.

Mic du su téng hop lignin déng vai tré quan trong dbi véi su phat trién téng
thé cua cay day, cling nhu ¢6 anh huéng dén mot s6 khia canh cua chat luong soi,
hién tai chua c6 thong tin chi tiét vé sy sinh téng hop lignin trong cay day. Do do,
dang c¢6 nhu ciu nhan dién, phén tach va sir dung cAc gen va cac enzym tir cAy day ma

c6 lién quan dén viéc sinh tong hop lignin. Sang ché giup giai quyét nhu cau nay.

Ban chit k§ thuit ciia sang ché

Theo mdt khia canh, séng ché dé cap dén mot phan tir axit nucleic duge phan
18p co it nhit 90% tinh twong dong vé trinh tu so véi trinh tu axit nucleic duogc lya
chon tir nhém gém ¢6: SEQIDNO: 1, 3,5,7,9, 11, 13, 15, 16, 18, 20, 22, 24, 25, 26,
28, 29, 31, 33, 35, 37, 39, 40, 42, 44, 45, 47, 49, va 51.

Theo mot phuong an, mgt phan tir axit nucleic dugc phan 1ap duoc lya chon tir
nhém gdm c6: SEQ IDNO: 1, 3,5,7,9, 11, 13, va 15.

Theo mot phuong an, mdt phan tir axit nucleic duoc phéan 14p duoc lya chon tir
nhém gdém c6: SEQ ID NO: 16, 18, va 20.

Theo mot phuong an, mot phan tir axit nucleic dugc phén 1ap duoc luya chon tir
nhém gbm c6: SEQ ID NO: 22, 24, 25, 26, 28, va 29.

Theo mot phrong an, m§t phan tir axit nucleic dugc phén lap duoc lua chon tur
nhém gdm c6: SEQ ID NO: 31.

Theo mot phuong an, mdt phan tir axit nucleic dugc phan 1ap dugc lua chon tir
nhém gbém c6: SEQ ID NO: 33.

Theo mot phuong an, mdt phan tir axit nucleic dugc phén lap duoc lua chon tur

nhém gdm c6: SEQ ID NO: 35, 37 va 39.
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Theo mét phurong an, mét phan tr axit nucleic duoc phén 14p dugce lya chon tir
nhém gdém c6: SEQ ID NO: 40 va 42.

Theo mot phuong 4n, mot phan tir axit nucleic dugc phan 1ap dugc lua chon tir
nhém gdm cé: SEQ ID NO: 44, 45, va 47.

Theo mdt phuong an, mdt phan tr axit nucleic dugc phéan 1ap dugc lya chon tir
nhém gdm cé: SEQ ID NO: 49.

Theo mot phuong an, mdt phéan tir axit nucleic dugc phan 1ap dugc Iua chon tir
nhém gdm cé: SEQ ID NO: 51.

Theo mot khia canh, sang ché dé cap dén mot phén tir polypeptit dugc phan 1ap
c6 it nhit 90% tinh tuong c’[éng vé trinh tu so v6i mot trinh tu axit amin duoc lya chon
tir nhém gdm c6 SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 17, 19, 21, 23, 27, 30, 32, 34, 36,
38, 41, 43, 46, 48, 50, va 52.

Theo mdt phuong 4n, mot cdp moi xudi va nguoc hitu dung cho viéc khuéch
dai cADN dugc lya chon tr nhom gém ¢6 SEQ ID NO 53 va SEQ ID NO 54; SEQ ID
NO 55 va SEQ ID NO 56; SEQ ID NO 57 va SEQ ID NO 58; SEQ ID NO 59 va SEQ
ID NO 60; va SEQ ID NO 61 va SEQ ID NO 62.

Theo cac phuong 4n nhét dinh, séng ché nay lién quan dén bt ky mot trong sd
céc trinh tu polynucleotit d& néu hodc céc trinh tu polypeptit, trong do6 trinh ti da néu
c6 it nhit 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% tinh twong
ddng vé trinh tu so v6i bét ky trong s6 céc trinh tu duoc nhén biét bdi mot SEQ ID
NO.

Theo mot khia canh, sang ché dé cap dén mot vecto biéu hién bao gém mat
phén tir axit nucleic dugc phén l4p cla sang ché nay.

Theo mot khia canh, sédng ché @& cap dén mot khang thé dugc phan 14p hoic
doan lién két khang nguyén cta né ma lién két dic hidu véi mot phan tir polypeptit
cta sang ché nay.

Theo mot khia canh, sang ché dé cap dén mot té bao thuc vt chuyén nhiém

duoc chuyén nhiém bdi mot vecto clla sang ché nay.
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Theo mdt khia canh, sang ché dé cép dén mot nguyén liéu dugc dan xuét tir
mot thuc vat chuyén gen cua sang ché nay.

Theo mdt khia canh, sdng ché dé cap dén mot hat tir mot thue vat duge chuyén
nhi®m béi mot vecto clia sang ché nay.

Theo mot khia canh, sang ché dé céap dén phuong phép tao ra thuc vat chuyén
gen, bao gém cac bude chuyén nhidm it nhat mét t& bao thuc vt béng mot vecto cua
sang ché nay, va phat trién it nhat mot té bao thuc vat thinh mot thyc vat.

Theo mot khia canh, sang ché dé cap dén phuong phap cai thién sy ting trudng,
san lugng s¢i, do bén cua soi, kha niang khang bénh, hoidc viéc str dung nudc trong
cdy day, bao gdm budc dua vao cdy day mot trinh ty axit nucleic phi tu nhién cta

sang ché nay.

M® ta vin tit cic hinh vé

Fig. 1: thé hién con dudng sinh tdng hop monolignol dugc dé xuat cia cay day;

Fig. 2a va 2b: thé hién su sép xép théng hang trinh tu protein cia ColCAD]1,
ColCAD2, ColCAD3, ColCAD4, ColCADS5, ColCAD6, va ColCAD7 véi céc trinh tu
protein CAD thuyc vat;

Fig. 3: thé hién su sap xép thang hang trinh tu protein ctia ColCCoAOMT],
ColCCoAOMT?2 va ColCCoAOMT3 véi cac trinh tu protein CCoAOMT thuc vit;

Fig. 4: thé hién su sap xép thing hang trinh ty protein ctia Col4CL1, Col4CL4
va Col4CL6 véi cac trinh ty protein 4CL thuc vat;

Fig. 5: thé hién sy sap xép thang hang trinh ty protein ctia Col6HCT1 véi céc
trinh tu protein 6HCT thuc vit;

Fig. 6: thé hién su sap xép thang hang trinh tu protein ctia ColC3H véi cac trinh
tu protein C3H thuc vat;

Fig. 7: thé hién su sip xép thang hang trinh tu protein ctia ColC4H1 va
ColC4H2 véi cac trinh tu protein C4H thyc vat;
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Fig. 8: thé hién su sip xép thang hang trinh tu protein clia ColPAL1 va
ColPAL?2 v6i céc trinh tu protein PAL thuc vat;

Fig. 9: thé hién sy sap xép' thing hang trinh tu protein cia ColCCR2 véi cac
trinh tu protein CCR thuc vat;

Fig. 10: thé hién su sip xép thing hang trinh tu protein ctia ColCCR3 véi céac
trinh tu protein CCR thuc vét;

Fig. 11: thé hién su sip xép thing hang trinh tu protein cia ColFSH véi cac
trinh tu protein F5SH thuc vat;

Fig. 12: thé hién su sap xép thang hang trinh tu protein cia ColCOMT véi cac
trinh tu protein COMT thuc vat;

Fig. 13: thé hién gel ADN ctia ColCAD2;

Fig. 14: thé hién gel ADN ctia ColCCoAOMTT;

Fig. 15: thé hién gel ADN cua Col4CL1;

Fig. 16: thé hién gel ADN ctia ColCCR3;

Fig. 17: thé hién gel ADN ctia ColF5H.

M5 ta chi tiét sang ché

Mudi ho enzym da biét c6 lién quan dén sinh tdng hgp monolignol. (Goujon va
ddng tac gia, 2003). Cac ho 1a PAL (phenylalanin ammonia-lyaza), C4H (cinnamat-4-
hydroxylaza), 4CL (4-coumarat:CoA ligaza), HCT (p-hydroxycinnamoyl-
CoA:shikimat/quinat p-hydroxycinnamoyl transferaza), C3H (4-coumarat 3-
hydroxylaza), CCoAOMT (caffeoyl-CoA O-metyltransieraza), CCR (cinnamoyl-CoA
reductaza), F5H (ferulat 5-hydroxylaza), COMT (axit caffeic O-metyltransferaza), va
CAD (rugu cinnamyl dehydrogenaza). Mot gian dd duoc dé xuét cia con dudng sinh
tong hgp monolignol trong cdy day dugc thé hién trén Fig. 1.

Con duong sinh téng hop lignin trong cdy day mang tinh phirc tap, phan nao
d6, dbi véi su c6 mit ciia mot sd enzym da chirc ning, va dbi véi cac enzym ciu

thanh trai dai qua mot s6 ho gen khic nhau. Enzym tht nhit cta con dudng
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phenylpropanoid 1a PAL (phenylalanin ammonia-lyaza), lam kht amin cho
phenylalanin, tao ra axit cinamic. Enzym tht hai cta con duong, C4H (cinnamat 4-
- hydroxylaza), 1am chuyén héa axit cinamic thanh axit 4-hydroxycinamic, dugc tiép
ndi béi cac budc hydroxyl héa va metyl héa sau dé khi con dudng tré nén phan
nhanh. Enzym 4CL gy xuc tic cho viée thit CoA cua cac axit hydroxycinamic, tao ra
céc tién chét phenolic hoat héa cho viéc sinh tong hop lignin. (Hu et al. (1999)
Repression of lignin biosynthesis promotes cellulose accumulation and growth in
transgenic trees, Nat Biotech, 17, cac trang 808-812.).

Enzym tiép theo trong con dudng monolignol (HCT) gay xc téc viéc tao ra cic
p-coumaroyl-shikimat/quinat este, lam céc chét nén cho C3H. HCT duoc thé hién dé
chuyén nhém axyl ctia p-coumaroyl-CoA sang shikimat hodc quinat. (Hoffman et al.
(2005) Plant Biosystems, phién ban 139, S6 1, cac trang 50-53). Cac bude hydroxyl
héa & C3 va C5 duoc thuc hién twong tng béi hai enzym P450 sic t6 té bio, 4-
coumarat 3-hydroxylaza (C3H) va ferulat 5-hydroxylaza (F5H). Cac buéc metyl hoa
duoc thuc hién béi CCoAOMT (caffeoyl-coenzym A (CoA) O-metyltransferaza) va
COMT (caffeic-Ometyltransferaza). CCoAOMT la mot enzym song chirc nang
chuyén héa caffeoyl-CoA thanh feruloyl-CoA va 5-hydroxyferuloyl-CoA thanh
sinapoyl-CoA va déng vai tro trong viéc tdng hop céac polysaccarit duge feruloyl hoa.
(Inoue et al., 1998). CCoAOMT dugc thé hién d& tham gia vao viéc sinh tong hop
lignin trong c4c bd phan dng din khac nhau ctia cdy hoa clic canh gidy Zinnia elegans.
(Ye, Z. H. va Varner J. E. (1995) Differential expression of two O-methyltransferases
in lignin biosynthesis in Zinnia elegans, Plant Physiol. 108, cic trang 459-467).
CCoAOMT tham gia vao viéc cung c6 thanh té bao thuc vit, va cling tham gia vao
céc phan Gmg d6i voi thach thirc vé thuong tich hodc mam bénh do sy tao thanh thém
céc polyme axit ferulic dugc bao boc bdi thanh té bao.

Céc enzym bd sung tham gia vao con dudng sinh tong hgp monolignol 14
cinnamoyl coenzym A reductaza (CCR) va ruou cinnamyl dehydrogenaza (CAD).

CCR gdy xac tac viéc giam bét cac este hydroxycinnamoyl CoA dé tao ra
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cinnamaldehyt, trong khi d6 CAD géy xtc tac viéc gidm bét rugu cinnamyl. (Goujon
et al., 2003).

Mot trong s cac enzym cudi cing tham gia vao con dudng monolignol 13 rrou
cinnamyl dehydrogenaza (CAD) ma xuc tac viéc chuyén ddi phu thuéc vao NADPH
coniferaldehyt, 5-hydroxy-coniferaldehyt, va sinapaldehyt thanh cac ruou tuong Ung.
(Kim, S. J. et al. (2004) Functional reclassification of the putative cinnamyl alcohol
dehydrogenase multigene family in Arabidopsis, Proc. Natl. Acad. Sci. USA, 101, cac
trang 1455-60). O cdy Arabidopsis, cac dot bién don 1& cta cac gen CAD AtCAD-C
va AtCAD-D di dugc thdy 1a c6 céc hoat tinh CAD thip hon, va dot bién kép, thu
duoc béng cach lai hai dot bién, giam 40% ham luong lignin & than cay, do d6 cho
thay rang day 1a cac gen CAD chinh tham gia vao viéc tong hop lignin & than cay.
(Sibout, R. et al. (2005) Cinnamyl Alcohol Dehydrogenase-C and -D are the primary
genes involved in lignin biosynthesis in the floral stem of Arabidopsis, Plant Cell, 17,
cac trang 2059-76).

Hai enzym 1a d4c thu cho con dudng sinh tdng hop monolignol. Chung 13 axit
caffeic O-metyltransferaza (COMT) va cinnamoyl coenzym A reductaza (CCR).
COMT duogc nhan dién 1an dau tién & cac cly hat kin. COMT c6 kha nang chuyén héa
axit caffeic thanh axit ferulic, cling nhur chuyén héa axit 5-hydroxyaxit ferulic thanh
axit sinapic. (Dixon, R. A., et al. (2001) The biosynthesis of monolignols: a
"metabolic grid," or independent pathways to guaiacyl and syringyl units?
Phytochemistry, 57, cac trang 1069-1084). Viéc diéu tiét giam gen COMT & ngd (Zea
mays) di duoc thé hién 1a giy ra viéc gidm déang ké hoat tinh COMT (giam 70 dén
85%), dan dén su thay doi ham lugng va thanh phan lignin, diéu nay chi ra ring
enzym nady la enzym chu yéu cho viéc téng hop lignin.

Axit ferulic do COMT tao ra c6 thé duge hydroxyl héa béi ferulat 5
hydroxylaza (F5H), 1a m§t monooxygenaza phu thudc vao P450 sic tb & bao, dé tao
thanh axit 5-hydroxy-ferulic. FSH ciing c6 kha nidng hydroxyl héa coniferaldehyt va

rugu coniferyl dé tuong tmg tao ra 5-hydroxy-coniferaldehyt va rugu 5-hydroxy-
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coniferyl. (Meyer, K. et al. (1996) Ferulate-5-hydroxylase from Arabidopsis thaliana
defines a new family of cytochrome P450-dependent monooxygenases, Proc. Natl.
Acad. Sci. USA, 93, cac trang 6869-74). FSH duogc cho 1a mdt budce gidi han ty 1€
trong sinh tong hop lignin syringyl, mot dé xuét dugc bd trg boi phat hién ring mot
dot bién Arabidopsis thiéu hut trong biéu hién FSH cling bi anh huéng & mutrc d tich
lfiy céc sinapat este & cac qua cai va hat. (Ruegger, M. et al. (1999) Regulation of
ferulate-5-hydroxylase expression in Arabidopsis in the context of sinapate ester
biosynthesis, Plant Physiol., 119, céc trang 101-10).

Enzym tht hai déc thu 1a tham gia vao viéc sinh tong hop lignol, CCR, gay xuc
tac cho viée chuyén héa feruloyl CoA va 5-hydroxy-feruloyl CoA tuong tng thanh
coniferaldehyt va 5-hydroxy-coniferaldehyt. Budc nay truc tiép dan dén viéc sinh
tdng hop céc don vi lignin G (coniferaldehyt) va S (5-hydroxy-coniferaldehyt). (Ma et
al., 2005). O thubc 14, viéc didu tiét giam gen CCR st dung céc cAu tric dbi nghia da
tao ra cac thuc vat phat trién bat binh thudng va lam giam su sinh trudng cling nhu
hinh thai hoc cua 14 tré nén bét binh thuong va cac mach bi v&. Cling ¢6 su giam c6
lién quan vé muc do hop chét lignin G. (Ralph, J. et al. (1998) NMR characterization
of altered lignins extracted from tobacco plants down-regulated for lignification
enzymes cinnamylalcohol dehydrogenase and cinnamoyl-CoA reductase, Proc. Natl.

Acad. Sci USA, 95, cac trang 12803-8).

Nhén biét bing may dién toan cic gen va cdc phién ma

Déang chid y 1a ching t6i di xac dinh duoc céc trinh tu cla cdc enzym ciy day
tham gia vao sinh tdng hop lignin. Con dudng sinh tdng hop lignin d& duoc mo ta rd
dic diém va mdi enzym duoc ma héa boi mot ho gen trong phén 16n céc loai thuc vat.
b3 14y duoc tdng sb 106 trinh ty gen clia cdy A. thaliana va P. trichocarpa tir co' s& dit
liéu bo gen NCBI va P. trichocarpa (http://genome.jgi-psiz.org/Poptrl_1/). (Goujon et
al., 2003; Shi et al., 2010). Cac gen sinh tdng hop monolignol cdy day duoc nhan dién

tir cac mAu gen cua tong hop trinh tw gen cdy day quéa dai Corchorus olitorius va dit

-10-
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liéu hé phién mi cua C. olitorius va C. capsularis stir dung chuong trinh BLASTN véi
ngudng gia tri ky vong 13 1e-20. (Altschul, S.F., et al. (1990) Basic local alignment
search tool, J Mol Biol, 215, cac trang 403-410). Céc chudi tudn tur gen gADN thu
dwoc phai trai qua bude du bdo mau gen st dung phan mém AUGUSTUS. (Stanke,
M. et al. (2004) AUGUSTUS: AUGUSTUS: a web server for gene finding in
eukaryotes, Nucleic Acids Research, 32, W309-W312). Cac mau gen va céc chudi
tudn tu phién ma tir cac dit liéu hé phién ma ctia C. olitorius va C. capsularis dugc tim
kiém theo co s& dit lieu NCBI nr (khong du thira) d& x4c nhan thém. Péi véi C.
olitorius, cac chudi tuan tu phién ma duogc vé ban dd trén cac mau gen du bao sir dung
GMAP (v6i gia tri ngudng 95%). (Wu, T.D. va Watanabe, C.K. (2005) GMAP: a
genomic mapping and alignment program for mRNA and EST sequences,
Bioinformatics, 21, cac trang 1859-1875).

M6t chuong trinh sép xép thing hang trinh tu axit amin ctia cic protein gia
dinh dugc ma hoa boi cac gen ColCAD véi cac protein CAD khic sén c6 trong co s&
dit liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, dugc thé hién trén cac
hinh v& Fig. 2a va 2b. Dudi day la danh muc cac protein dugc sap xép thang hang véi
cac protein ColCAD gia dinh, v6i cac s6 truy cap GeneBank trong cac ddu ngodc don:
PtcCADL4 (Protein giéng nhu Populus tricocarpa rwou cinnamyl dehydrogenza,
CADL4, gi224138226); RcoCAD (Cay du du tia Ricinus communis ruqu
dehydrogenaza, gia dinh, gi25558709); FraCAD (Cay day tdy Fragaria x ananassa,
rugu cinnamyl dehydrogenaza, gi13507210) (Chandler et al. (2002) Cloning,
expression and immunolocalization pattern of a cinnamy] alcohol dehydrogenase gene
from strawberry (Fragaria x ananassa), J. Exp. Bot., 53 (375), cé4c trang 1723-1734);
GhiCADS5 (Cay bong Gossypium hirsatum, ruou cinnamyl dehydrogenaza 5,
gi268528129); PtcCAD (Cay duong den Populus tricocarpa, gil83585165) ((2010)
Towards a systems approach for lignin biosynthesis in Populus trichocarpa: transcript
abundance and specificity of the monolignol biosynthetic genes, Plant Cell Physiol.,

51 (1), céc trang 144-163); GhiCAD3 (Cay bong Gossypium hirsatum, gi229368450)
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(Cac gen sinh san v6 tinh va biéu hién con dudng phenylpropanoid trong viéc phat
trién soi bong); va GhiCAD (Cay bdng Gossypium hirsatum, gil66865124) ((2009)
Molecular and biochemical evidence for phenylpropanoid synthesis and presence of
wall-linked phenolics in cotton fibers, J Integr Plant Biol, 51 (7), cac trang 626-637).

Mot chuong trinh sdp xép thing hang trinh tu axit amin clia cic protein gia
dinh duoc ma hoa basi cac gen ColCCoAOMT véi cac protein CCoAOMT khéc san
c6 trong co s& dit liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, dugc thé
hién trén Fig. 3. Du6i day la danh muc céc protein dugc sap xép thing hang véi cac
protein ColCCoAOMT gid dinh, véi céc s6 truy cap GeneBank trong cac ngodc don:
PtrCCoAOMT (Ciy duong 14 rung Populus tremuloides, gi3023436);
GhiCCoAOMT?2 (Cay béng Gossypium hirsatum, gi229368460); va GhiCCoAOMT]1
(Cay bdng Gossypium hirsatum, gi253509567).

Mot chuong trinh sép xép thing hang trinh tu axit amin clia cic protein gia
dinh dugc ma hoa bdi cac gen Col4CL véi cic protein 4CL sén c6 trong co s& dit liéu
NCBI, trong d6 stt dung chuong trinh CLUSTAL W, dugc thé hién trén Fig. 4. Dudi
day 1a danh muc céc protein dugc sép xép thang hang véi cac protein Col4CL gia
dinh, v6i cac sd truy cap GeneBank trong cac ngodc don: Ccap4CL1 (Cay day qua
tron Corchorus capsularis, gi294514718); Rco4CL (Cay du du tia Ricinus communis,
gi255565415); va Ptc4CL (Cay duong den Populus tricocarpa, gi224074401).

Mot chuong trinh sip xép thang hang trinh ty axit amin cua cic protein gia

“dinh dugc ma hoa boi cac gen Col6HCT véi céac protein ColoHCT khac san c6 trong
co s& dit liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, dugc thé hién trén
Fig. 5. Dué6i day la danh muc céac protein dugc sip xép thang hang cic protein
Col6HCT gia dinh, v6i cac s6 truy cap GeneBank trong cdc ngodc don: CycarHCT
(Cay rau ca dong Cynara cardunculus, gi:73671233) ((2007) Isolation and functional
characterization of a cADN coding a hydroxycinnamoyltransferase involved in
phenylpropanoid biosynthesis in Cynara cardunculus, BMC Plant Biol. 7, 14); va
PtcHCT (Cay duong den Poplus tricocarpa, gi183585181).
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Mot chuong trinh sip xép thang hang trinh ty axit amin cia cic protein gia
dinh dugc ma hoa béi cac gen ColC3H véi cac protein C3H san ¢6 trong co s& dit lidu
NCBJI, trong d6 str dung chuong trinh CLUSTAL W, dugc thé hién trén Fig. 6. Duéi
day 1a danh muc céc protein dugc sip xép thiang hang véi céc protein ColC3H gia
dinh, v6i cac sd truy cdp GeneBank trong cic ngodc don: EglC3H (Cay khuynh diép
Eucalyptus globulus, gi:295413824); PtcC3H (Cay duong den Poplus tricocarpa,
gi:224139664); va PalxPgrC3H (Cay bach duong Poplus alba X Cay duong ring 16n
Populus grandidentata, gi166209291).

Mot chuong trinh sip xép thang hang trinh ty axit amin cta cc protein gia
dinh duoc ma héa bdi cac gen ColC4H véi cac protein C4H khac san c6 trong co s6
dir liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, duoc thé hién trén Fig.
7. Dudéi day 1a danh muc cac protein dugc sip xép thang hang véi cac protein ColC4H
gia dinh, v6i cac s truy cap GeneBank trong céc ngodc don: GarC4H (Cay bong c6
Gossypium arborium, gi9965897) va GarC4H (Cay bong c6 Gossypium arborium,
£19965899).

Mot chuong trinh sip xép thing hang trinh ty axit amin cia cc protein gid
dmhmmcmﬁmmb&c&gmﬂbWALV&c%pmmeAmecﬁnwnmgcoﬁr
dir liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, duoc thé hién trén Fig.
8. Duéi day la danh muc céc protein dugce sap xép thing hang véi cac protein ColPAL
gia dinh, v6i cac sd truy cip GeneBank trong cac ngodc don: JcoPAL 20 (Cay dau mé
Jatropha curcas, gil13203757) va PtrPAL (Cay duong den Populus trichocarpa,
2i:183585195).

Mot chuong trinh sip xép thing hang trinh tu axit amin cla céc protein gia
dinh dugc ma hoa béi cac gen ColCCR2 véi cac protein CCR khac san c6 trong co s&
dit liéu NCBI, trong d6 st dung chuong trinh CLUSTAL W, duogc thé hién trén Fig.
9. Duéi day 1a danh muc céc protein dugc sap xép thang hang vdi cac protein
ColCCR2 gia dinh, v6i cac sb truy cip GeneBank trong cac ngodc don: AthCCR (Cay
cai xoong tai chudt Arabidopsis thaliana, gi:15237678); CofCCR (Cay tra dau
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Camellia oleifera, gi228480464); va AlyCCR (Ciy Arabidopsis lyrata,
21:297793385).

Mot chuong trinh sip xép thing hang trinh tu axit amin clia cac protein gia
dinh duoc mi hoa bdi cac gen ColCCR3 vdi céac protein CCR khac san ¢6 trong co s&
dit liéu NCBYI, trong do6 str dung chuong trinh CLUSTAL W, dugc thé hién trén Fig.
10. Dudi day la danh muyc céc protein dugc sip xép thing hang voi cac protein
ColCCR3 gia dinh, véi céac s6 truy cdp GeneBank trong cic ngodc don: RcoCCR
(Cay du du tia Ricinus communis, gi:255556687) va AthCCR (Cay cai xoong tai
chudt Arabidopsis thaliana, gi:15226955).

Mdt chuong trinh sip xép thang hang trinh tu axit amin cla cac protein gia
dinh dugc ma hda boi cac gen ColFSH véi cac protein FSH khac san c6 trong co s
dit liéu NCBYI, trong d6 su dung chuong trinh CLUSTAL W, dugc thé hién trén Fig.
11. Du6i day la danh muc cac protein dugc sip xép thang hang véi céc protein
ColF5H gia dinh, véi cac s truy cip GeneBank trong cdc ngodc don: EglF5SH (Cay
khuynh diép cdu Eucalyptus globules, gi:255970299) va PtcF5H (Cay duong den
Poplus tricocarpa, gi:6688937).

Mot chuong trinh sap xép thang hang trinh tu axit amin clia cac protein gia
dinh dugc ma héa bdi cac gen ColCOMT véi cac protein COMT khéc san c6 trong co
s& dit liéu NCBI, trong d6 sir dung chuong trinh CLUSTAL W, duoc thé hién trén
Fig. 12. Duéi day 1a danh muc céc protein duoc sip xép thing hang véi cac protein
ColCOMT gia dinh, véi céac sb truy cap GeneBank trong céc ngodc don: GhiCOMT
(Cay bdng Gossypium hirsutum, gi:253509569) va EcaCOMT (Ciy bach dan
Eucalyptus camaldulensis, gi:262474806).

Phan tich métip cia cac ving khéi dong
DP6i véi mbi trong s6 cac mau gen du béo, ca hai sgi cia cdc ving nguge hudng
2000 bp dugce tach chiét va tim kiém céc trinh tuy mdtip cis theo co s¢ dit liéu

PlantCARE (http://bioinformatics.psb.ugent.be/webtools/plantcare/html/) (Lescot, M.,
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et al. (2002) PlantCARE, a database of plant cis-acting regulatory elements and a
portal to tools for in silico analysis of promoter sequences, Nucleic Acids Res, 30, cac
trang 325-327). Néu bét ky phén nao cuda cac trinh tu duoc lua chon duogc théy la géi
1én mot gen lién k& thi phan ving ngugce huéng d6 khong duge phén tich thém. Mot
danh muc cac métip quan trong da dugc bién soan dugce biét dén 1a tham gia vao phan

trng d6i v6i su cing thang va céc quy trinh phat trién khac nhau (Bang 1).

Béang 1: Danh muc cac motip dwoc tim thdy trong ving khéi dong ciia cac gen

sinh tong hop monolignol ciy day
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Do
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contig 310473 g31

PAL contig 301819 g4

*
*
*

contig 302040 g24 *

*
*
*

contig 309920 g2

contig 311419 g56

CAH  [contig 307848 g46 * *

contig 384302 g42

contig 331398 gl12

contig 299467 g73 * *

contig 337813 g88 *

4CL  [contig 306165 g86 *

contig 309926 gl32 * *

contig 304308 gl25| * * |k *

contig 305998 g57 | * *

HCT | contig 308231 g128 *

C3H | contig 597141 gl80

CCoAOMT | contig 306979 g168 * *
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contig 308402 g160

contig 296218 gl72

contig 311951 g178

CCR

contig 310406 gl194

contig 297048 g201

contig 294439 g187

contig 309320 gl191

F5H

contig 304192 g207

contig 595270 g204

COMT

contig 299952 g235

CAD

contig 335778 g278

contig 95812 g280

contig 321021 g281

contig 808760 g282

contig 808760 g284

contig 356907 g287

contig 356907 g288

contig 355903 g289

contig 306706 g300

contig 304576 g307
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Céac polynucleotit theo sang ché nay duoc phan lap bang cach x4c dinh trinh tir
cao nang cac thu vién cADN bao gdm mo cady day thu duogc tir cdy day qua dai
Corchorus olitorius L. Mot sb polynucleotit theo sang ché nay c6 thé 1a cac trinh tu
tirng phin, & chd, ching khong thé hién mét gen di do dai ma héa mot polypeptit di
d6 dai. Céc trinh tu timg phén nhu thé ¢6 thé dwoc kéo dai bang cach phan tich va xac
dinh trinh tu c4c thu vién ADN khac nhau sit dung cac doan moi va/hodc cac mau do
va céc k§ thuat lai giéng va/hoic PCR da biét rd. CAc trinh tur timg phén c6 thé dugc
kéo dai cho dén khi mét khung doc md ma héa mdt polypeptit, mot polynucleotit du
d6 dai, mot gen c6 kha ning bidu hién mét polypeptit, hodic mot phan hitu dung khéc
cua bd gen dugc nhén dién.

C6 thé thuc hién viéc nhan dién ADN thudc bd gen va ADN céc loai khic loai
bang cac k¥ thust ADN tiéu chudn/lai gibng ADN trong cac diéu kién nghiém ngit
thich hop, trong dé st dung tét ca hodc mét phén trinh ty trinh ty polynucleotit 1am
mau do dé kiém tra mot thu vién thich hop. Tuy chon, cac k§ thuat PCR ma sir dung
cac doan moi oligonucleotit dugc thiét k& dua trén ADN trong bd gen da biét, cADN,
hodc céac trinh ty protein c6 thé dugc sir dung dé khuéch dai va nhén dién cac trinh tu
trong bd gen va cADN.

Céc polypeptit theo sang ché nay c6 thé duoc tao ra bang cach chén mot trinh
tu polynucleotit theo sang ché nay ma ma héa polypeptit mong mudn thanh mét vecto
biéu hién va biéu hién polypeptit trong mot vat chu thich hop. Bét ky loai vecto biéu
hién ndo ma nhitng ngudi ¢6 trinh dé binh thudng trong linh vuc k§ thuat d4 biét dén
cling co thé duoc st dung. Su bidu hién c6 thé dat duoc & bt ky té bao vat chu thich
hop nao ma da dugc bién nap hodc duoc chuyén nhiém béng mot vecto biéu hién
chira mét phén tir polynucleotit m& héa mot polypeptit tai t6 hop. Céc té bao vét cha
thich hop bao gém cac sinh vat nhan nguyén thity (prokaryote), ndm men, va céac té
bao c6 nhan dién hinh cao hon.

Céc polypeptit ma bao gém cac con dudng sinh tdng hop lignin duoc tinh loc

tir cay day, hodc dugc tao ra bing cac phuong phap tai t6 hop, c6 thé duoc sir dung dé
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tao ra cac khang thé don dong, cac doan hodc din xuat khang thé nhu dugc xac dinh
trong tai liéu nay, theo cac phuong phap da biét. Cac khang thé nhan biét va lién két
céc doan polypeptit ma bao gdm céc con dudng sinh téng hop lignin theo sang ché
cling duge du liéu, mién 13 cdc khang thé 1a dic thu cho cac polypeptit ma bao gdbm
con dudng sinh téng hop lignin.

Céc chu tric gen theo sang ché nay ciing co thé chira mot gen danh dau chon
loc ma hitu hiéu trong c4c t& bao thyc vat, &é cho phép do ra cac té bao bi bién nap c6
cAu tric sang tao. Cac gen danh diu nhu thé, ma di dugc biét rd trong linh vuc k§
thuit, thdng thuong mang lai strc dé khang dbi voi mot hodc nhiéu doc td hoic tao ra
céc diu hiéu tryc quan vé su ¢6 mit cia né dudi kinh hién vi huynh quang. Tuy chon,
su c6 mit cua ciu tric mong mudn trong cac té bao bi bién nap c6 thé duogc xac dinh
bang cac k§ thuat khac ma da biét 15 trong linh vuc k¥ thut, ching han nhu céc k§
thuit Southern va Western blot. CAu tric gen theo sang ché nay c6 thé duoc lién két
véi mot vecto co it nhét mot hé théng sao chép, chéng han nhu, E. coli hoic nAm men
(Saccharomyces cerevisiae), nho d6 sau mdi lan thao tac, két cAu mang lai c6 thé
duge nhan ban va xép trinh tu.

Céc cAu tric gen theo sang ché nay co thé duoc sir dung dé bién nap nhiéu loai
thuc vat, ching han nhu cdy mét 14 mam (vi du, lda) va cdy hai 14 mam (vi dy, ciy
day, Arabidopsis). Theo mdt phuong 4n uu tién, cac cAu tric gen c6 tinh sang tao
dugc st dung dé bién nap cdy day. Nhu da trinh bay trén day, viéc bién nap mét thyc
vat v6i mot clu tric gen theo sang ché nay co thé dugc su dung dé tao ra ham luong
lignin thay ddi trong thuc vt do.

Céc k§ thuat dua cac cdu tric gen mot cach 6n dinh vao bd gen ciia cac thuc
vat dich da dugc biét dén 3 trong linh vuc k¥ thuit va bao gém viéc dua vao gian tiép
qua vi khuan Agrobacterium tumefaciens, chuyén gen bing xung dién, tiém vao md
phén sinh hodc cac co quan sinh san, tiém vao cac phoi non, va cic thao tac twong tu.

Viéc lya chon k¥ thuat s& phu thudc vao thuc vat/mé/vat chu dich can bién nap.
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Thuit ngit "thue vat" bao gdm toan b cic thuc vat, cic co quan/céu tric sinh
dudng chdi cdy (vi du, 14, cudng 14 va than ct), ré, hoa, va céc co quan/céu tric cia
hoa (vi dy, 14 béc, dai hoa, canh hoa, nhi hoa, 14 no#n, bao phén va noan), hat (bao
gbm phdi, ndi nhil va vo hat) va qua (bau nhuy truéng thanh), mot thuc Vafit (vi dy, md
mach, mé du trit, va cac bd phéan tuong ty) va cac té bao (vi du, té bao bao vé, té bao
trimg, cAu tric hinh téc 16ng va cic bd phéan tuong ty), va thé hé con chau cta chung.
Lép thyuc vat ¢ thé sir dung trong phuong phap theo sang ché thong thudng 13 rong
nhu 16p thue vat cao hon va thip hon theo céc k¥ thuét bién nap, bao gdm cac cdy hat
kin (cac cdy mot 14 mam va cdy hai 12 mam), cdy hat tran, cdy duong xi, réu va tdo da
bao. N6 bao gdm cac thuc vat ¢6 nhiu murc bdi thé, bao gom thé l1&ch boi 18, thé da
bdi, thé nhi boi, thé don bdi va ban tir hop.

Cac gel ADN cua cac phan ing PCR str dung cac doan mdi xudi va nguoc cho
mdt s6 enzym cay day dugc thé hién trén céc hinh v& Fig. 13-17. O Fig. 13, gel ADN
1a cia CAD2 tir ciy day qua dai Corchorus olitorius. Lan 1 1a san phim PCR cia
CAD?2 sit dung cADN 1am ban mau. Doan mdi xudi va doan mdi nguoc twong Gmg 13
SEQ ID NO. 53 va 54. Lan 2 la thang 1 Kb + O Fig. 14, gel ADN 1a cua
CCoAOMT!1 tir ciy day qua dai Corchorus olitorius. Lan 1 1a thang 1 Kb +, va Lan 2
14 san phdm PCR ctia CCoAOMT1 st dung cADN lam ban mAu. Doan mdi xudi va
doan mdi nguoc twong tmg 12 SEQ ID NO. 55 va 56. O Fig. 15, gel ADN la cua 4CL1
tir cAy day qua dai Corchorus olitorius. Lan 1 la thang 1 Kb +, va Lan 2 1a san pham
PCR cua 4CL1 str dung cADN lam ban mau. Poan mdi xudi va doan mdi ngugc
tuong ung la SEQ ID NO. 57 va 58. O Fig. 16, gel ADN la cua CCR3 tir cay day qua
dai Corchorus olitorius. Lan 1 1a thang 1 Kb +, va Lan 2 14 san phém PCR cta CCR3
str dung cADN lam ban miu. Poan mdi xudi va doan mbi nguoc twong tmg 1a SEQ
ID NO. 59 va 60. O Fig. 17, gel ADN 1a ctia F5H tir cAy day qua dai Corchorus
olitorius. Lan 1 la thang 1 Kb +, va Lan 2 Ia san phdm PCR ctia F5H sir dung cADN

1am ban mAu. Poan mdi xudi va doan mdi nguoc twong tmg 1a SEQ ID NO. 61 va 62.

-19-



29672

Cac dinh nghia

Mot té bao da dugc "duoc bién nap" hodc "duogc chuyén nhiém" bdéi ADN
ngoai sinh hodc khéc loai khi ADN d6 da duge dua vao trong té bao. ADN bién nap
c6 thé ¢ hodc co thé khong duoc tich hop (duge lién két cong héa tri) vio trong bo
gen cua té bao. O cac sinh vat nhan nguyén thily, ndm men, va cac té bao dong vét co
vu chéng han, ADN bién nap cé thé dugc duy tri trén mot bd phan thé bd sung chéng
han nhu mot plasmit. Déi v6i cac té bao c6 nhan dién hinh, mot té bao duge bién nap
dn dinh 12 t& bao ma trong d6 ADN bién nap di duoc tich hop vio nhiém sac thé sao
cho n6 duge ké thira béi cac té bao con thong qua sao chép nhiém sic thé. Viéc thuc
hién sang ché nay du lidu rat nhiéu t& bao thuc vét dugc bién nap 6n dinh.

Mot "két cau biéu hién" deé cap dén mot cAu trac axit nucleic, ma khi duoc dua
vao mdt vat chu té bao, s& din dén viéc phién ma va/hodc dich ma tuong Gng mat
ARN va/hoic polypeptit. Két ciu biéu hién c6 thé bao gdm mét axit nucleic gém mot
trinh tu khéi dong, c6 hodc khong c6 mot trinh tur chira cac déu hidu polyadenyl hoa
mARN, va mot hodc nhidu vi tri enzym giéi han duge b tri xubi dong tir gen khdi
dong cho phép chen céc trinh tu gen khac loai. Két cAu biéu hién c6 kha ning didu
khién biéu hién ctia mot protein khac loai khi gen mi héa protein khac loai d6 duge
lién két c6 thé hoat dong v6i gen khéi dong béng cach chén vao mot trong 36 céc vi tri
giéi han. K&t cAu biéu hién tai tb hop cho phép biéu hién protein khéc loai trong mét
vat chu té bao khi két cAu biéu hién chira protein khac loai duge dua vao vat chu té
bao. Cac két cAu biéu hién c6 thé duoc din xudt tir nhidu ngudn khac nhau tiy thudc
vao vat chu t& bao dugce st dung @& biéu hién. Vi du, mét két cAu biéu hién c6 thé
chira cac thanh phan din xut tir mot ngudn virut, vi khudn, con trung, thuc vét hosc
dong vat c6 vi. Trong trudng hop ca hai biéu hién chuyén gen va trc ché gen noi sinh
(vi dy, bang cach kim ham d6i nghia hodc c6 nghia), trinh tu polynucleotit dugc chén

vao khong can thiét phai twong ddng va co thé 1a "gan nhu twong dong" véi mot trinh
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tu gen ma né dwoc dan xuét. Tt hon 13, két cAu biéu hién tai t6 hop cho phép biéu
hién & mét giai doan nhiém tring sém va/hodc né cho phép biéu hién trong gan nhu
tAt c& céc té bao ciua mét sinh vat, chéng han nhu thuc vat. Co thé tim théy cac vi du
vé cac két cau biéu hién phi hop cho viéc bién nap thuc vét trong Patent My s6 5 880
333 va 6 002 072; cac Cong bd Pon qudc t& sb WO/1990/002189 va
WO/2000/026388; Ainley va Key (1990) Plant Mol. Biol., 14, c4c trang 949-967; va
Birch (1997) Annu. Rev. Plant Physiol. Plant Mol. Biol., 48, c4c trang 297-326, ma
tAt ca cac ndi dung cta chiing dugc dua vao day dé tham chiéu.

Thuat ngit "vat chi t& bao" dé cap dén mot t& bao tir bat ky sinh vét nao. Cac
vat chu t& bao uu tién duge dan xuét tir thuc vat, vi khuén, nAm men, ndm, cén trung,
hodc cac déng vat khac. Thuat nglt "vat chu t& bao tai td hop" (hay don gian 13 "vat
chl té bao") d& cap dén mot t& bao ma mot vecto biéu hién tai t6 hop da duoc dua vao
d6. Nén hiéu rang thuat ngft "vét chi té bao" dugc nhdm dé dé cap dén khong chi té
bio cu thé dang néi t6i ma ca thé hé con chau cia t& bao do. Do nhitng bién dbi nhét
dinh c6 thé xay ra trong céc thé hé tiép theo do dot bién hoic cac anh hudng cia moi
trudng, trong thuc té cac thé hé con chau nhu thé c6 thé khong twong ddng véi té bao
cha me, nhitng van thudc pham vi ctia thuét ngit "vét chi té bao" nhu duge st dung
trong tai liéu nay. Cac phuong phép dua céc trinh ty polynucleotit vao cac loai vét
chii té bao khéc nhau da duogc biét rd trong linh vire k§ thuat. Sang ché d& xudt cac té
bao vat chu hodc thé hé con chau cla céc té bao vat cha dugc bién nap co6 cac két cAu
biéu hién tai tb hgp cua sang ché nay. Céc té bao vat chu c6 thé 1a cac té bao thuc vat.
Tét hon 13, cac té bao thue vét 13 cac té bao ciy day.

Thuét ngtt "dugce lién két c6 thé hoat dong" hodc "dugc chén cé thé hoat dong"
c6 nghia 1a céc trinh ty didu hoa can thiét cho viéc biéu hién trinh ty ma héa duge dat
trong mdt phan tr axit nucleic & cac vi tri thich hop so v6i trinh ty ma héa dé co6 thé
biéu hién trinh ty ma hoa. Dinh nghia d6 doi khi dugc 4p dung cho viée bd tri cac bo
phan diéu chinh phién m3 (vi du, céc trinh tu ting cuong) trong mot két cau biéu hién.

Cac trinh tu diéu chinh phién ma va dich mi 1 c4c trinh tw diéu hoa ADN, chang han
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nhu cac gen khéi dong, trinh tu tdng cuong, déu hiéu polyadenyl héa, bé phan gidi,
va cac bd phan tuong tu, ma quy dinh viéc biéu hién mét trinh tr mi hoéa trong mat
vat chu té bao.

Céac thuat ngir "gen khaoi dong", "vung khéi dong" hay "trinh ty khéi dong" noédi
chung d& cap dén cac ving diéu hoa phién mi cua gen, ma c6 thé tim thiy & phia '
hodc 3' clia ving ma hda, hodc trong vung mé hoa, hodc trong cac doan intron. Thong
thuong, mot gen khdi dong 1a mot vung diéu hoa ADN c6 kha ning lién két ARN
polymeraza trong mot t& bao va khéi dong phién ma mot trinh ty ma héa xudi dong
(huéng 3"). Trinh ty khoi dong 5' dic thi bi gisi han tai phan cudi 3' ctia né boi vi tr
khéi dong phién ma va kéo dai nguoc dong (hudng 5') dé c6 sb gbe hozic bo phan tbi
thiéu cAn thiét cho viéc khéi dong phién mi & cac mirc do c6 thé do duge phia trén
nén. Trong trinh tu khoi dong 1a mot vi tri khéi dong phién ma (duge xdc dinh mot
céch thuan loi bing cach v& ban dd voi nucleaza S1), ciing nhu cac ving lién két
protein (c4c trinh tu diéu hoa) chiu trach nhiém lién két ARN polymeraza.

Thuat ngft "cdu tric axit nucleic" hay "cAu tric ADN" d6i khi duogc str dung dé
dé cap dén mot hodc cac trinh ty ma hoa dugc lién két c6 thé hoat dong véi cic trinh
tu didu hoa thich hop va duoc chén vao mot két ciu biéu hién dé bién nap mot té bao.
Thuat ngit ndy cé thé dugc sir dung hoan d6i voi thuat ngit "bién nap ADN" hay
"chuyén gen". Mot két cAu axit nucleic nhu vay co thé chira mét trinh tu m& héa cho
mdt san phdm gen dugc quan tAm, cling véi mot gen dénh du c6 thé chon va/hoic
mdt gen chi thi. Thuét ngit "gen danh dau c6 thé chon" dé cap dén mot gen mi hoa
mot sén phidm ma, khi duge biéu hién, mang lai kiéu hinh c6 thé chon, ching han nhu
kha niang dé khang khang sinh, trén mot t€ bao duoc bién nap. Thuat ngit "gen chi thi"
dé cap dén mot gen ma hoa mot san phidm ma d& do ra bang cac phuong phap tiéu
chuén, truc tiép hoac gian tiép.

Mot ving "khéc loai" ciia mot cAu tric axit nucleic 13 mot doan (hoic céc doan)
¢4 thé nhan dién cla phan ti axit nucleic trong mdt phan tir 16n hon ma khong duge

tim thdy & phan tir 16n hon trong ty nhién. Khi ving khéc loai ma héa mot gen thuc
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vat, gen s& thuong bi ap suon béi ADN ma khong nim 4p sudn ADN bd gen thuc vat
trong bo gen cua sinh vat ngudn. Trong mot vi du khic, mot ving khac loai 1a mot
cAu tric ma & d6 ban than trinh tu ma héa khong duoc tim thiy trong tu nhién (vi dy,
mo6t cADN ma & d6 trinh ty ma héa bd gen chtra cac doan intron, hodc céc trinh tu
tdng hop c6 cac thé chudng khic véi gen nguyén thé). C4c bién thé alen hoic céc su
kién dot bién x4y ra mot cach tu nhién khong 1am phat sinh ving khac loai cia ADN
nhu dugce xac dinh trong tai liéu nay. Thuét ng "chu tric ADN" cling duoc st dung
dé dé cap dén mdot vung khac loai, cu thé 1a vung khéc loai duoc tao ra dé st dung
trong bién nap té bao.

Thuat ngit "vecto" nhim dé cap dén mot phan tlr axit nucleic c6 kha nang van
chuyén mot axit nucleic khac ma né dugce lién két. Mot loai vecto 1 "plasmit" ma deé
cip dén mot thong long ADN soi kép hinh tron ma cac doan ADN bb sung co thé
dugc thit vao d6. Mot loai vecto 1a vecto virut, ma & d6 cac doan ADN bd sung c6
thé duoc thit vao bd gen virut. Cac vecto nhét dinh c6 kha ning sao chép tu chi trong
mot vat chi té bao ma ching duoc dua vao (vi du, céc vecto vi khuén c6 nguén géc
sao chép vi khudn va cac vecto dong vat c6 vi thé bd sung). Cac vecto khac c6 thé
dugc tich hgp vao bd gen ciia mot vat chu té bao khi dua vao vat chi té bao, va nho
do6 duoc sao chép cung véi bd gen vat chi. Ngoai ra, cic vecto nhét dinh c6 kha nang
diéu khién viéc biéu hién cac gen ma chung dugc lién két co thé hoat dong. Cac vecto
nhu thé duoc dé cap & day 1 "cac vecto biéu hién tai to hop" (hodc don gian 14 "cac
vecto biéu hién"). N6i chung, cic vecto biéu hién hitu dung trong cac k§ thuat ADN
tai t6 hop thuong & dang cac plasmit. Trong ban md ta nay, "plasmit" va "vecto" c6
thé dugc sir dung hoan ddi cho nhau béi vi plasmit 13 dang vecto thudng duge sir
dung nhét. Tuy nhién, séng ché nhiam bao g0m céc dang vecto biéu hién khac nhu thé,
ching han nhu céc vecto virut (vi dy, céc retrovirut khiém khuyét sao chép, virut
adeno va céc virut lién quan dén adeno), 14 c4c vecto ¢6 céc chirc ning tuong duong,

"Phan trim tinh tuong déng vé trinh tu" dugc xac dinh béng cach so sanh hai

trinh tu duoc sap xép thang hang mdt cach toi vu trén mdt cira s6 so sanh, ma & d6
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phin trinh ty polynucleotit trong cira s6 so sénh ¢ thé bao gdm cac phan bd sung
hodc cac phan dit doan (tirc 13, cc khe hé) so v6i trinh ty tham chiéu (13 trinh tu
khong bao gdm céc phin bd sung hoic cac phan dut doan) dé sip xép thing hang t6i
uu hai trinh tu nay. Phén trim duoc tinh toan b%mg cach xac dinh sb vi trf ma tai d6
géc axit nucleic tuong ddng hoic gbe axit amin tim thiy & c4 hai trinh tu dé tao ra sb
vi tri twong Ung, chia s6 vi tri twong tng cho téng sb cac vi tri trong clra sO so sanh,
va nhan két qua v6i 100 dé cho ra phan tram tinh twong dong vé trinh ty.

Thuat ngtt "tinh gén nhu tuong ddng" cia cac trinh tu polynucleotit nghia 13
mdt polynucleotit bao gdm mét trinh tur ma c6 it nhét 25% tinh twong ddng vé trinh tu
so v6i mot trinh tu tham chiéu nhu duge xac dinh bang céch st dung cac chuong trinh
duoc mo ta trong tai liéu nay; t6t hon 13 BLAST st dung cac thong s tiéu chuén, nhu
duoc mo ta. Tuy chon, phin trim tinh twong dong c6 thé 1a bat ky sb nguyén nao tir
25% dén 100%. Céac phuong 4n uu tién hon bao g@)m cac trinh tu polynucleotit ma cé
it nhat: 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%
tinh tuong déng v trinh tu so v6i mot trinh ty tham chiéu. Cac gia tri nay cé thé duoc
didu chinh mdt cach thich hop dé x4c dinh tinh twong ddng tuong tmg ctia cic protein
dugce mi hda béi hai trinh tu nucleotit béng cach xem xét su suy bién cta thé chubng,
tinh twong tu cla axit amin, viéc dinh vi khung doc, va céac khia canh tuong tu.

Thuat ng "gin nhu tuong ddng" cla cac trinh ty axit amin (va clia cic
polypeptit c6 cac trinh ty axit amin ndy) thong thudng cé nghia la tinh tvong dong vé
trinh tu cua it nhét 40% so v&i mdt trinh tu tham chiéu nhu duoc x4c dinh béng cach
st dung cadc chuong trinh dugc mé ta trong tai li€u nay; t5t hon 12 BLAST sir dung
céc thong sb tiéu chuin, nhu da duge mo ta. Phén tram tinh tuong ddng uvu tién cla
céc axit amin c6 thé 1a bit ky sb nguyén nao tir 40% dén 100%. Cac phwong 4n uu
tién hon bao gém céc trinh tu axit amin ma cé it nhét 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% tinh twong ddng vé trinh tir so véi mét trinh tu tham
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chidu. Cac polypeptit ma "gin nhu tuong dong" dung chung céc trinh ty axit amin
nhu duge luu v trén day ngoai trir cc vi tri gbc ma khéng tuong dong thi c6 thé khac
nhau do nhitng thay dbi axit amin bao thu. Nhimng thay thé axit amin bao thu dé cap
dén kha nang hoan ddi cac géc ¢ cac mach bén tuong tu. Vi dy, mot nhém axit amin
¢6 cac mach bén béo 1a glyxin, alanin, valin, leuxin, va isoleuxin; m§t nhém axit amin
¢6 cac mach bén hydroxyl béo 1a serin va threonin; mdt nhém axit amin c¢6 cdc mach
bén chira amit 13 asparagin va glutamin; m§t nhém axit amin cé cac mach bén thom la
phenylalanin, tyrosin, va tryptophan; m¢t nhém axit amin c¢é cidc mach bén bazo la
lysin, arginin, va histidin; va m§t nhém axit amin c6 cidc mach bén chira luu huynh la
cystein va methionin. Cac nhém thay thé axit amin bao thil wu tién 1a: valin-leuxin-
isoleuxin, phenylalanin-tyrosin, lysin-arginin, alanin-valin, axit aspactic-axit

glutamic, va asparagin-glutamin.

Noi dung dwa vao dé tham chiéu
Tét ca cac patent M¥, cac don séng ché M¥ d3 duogc cong bd, va cac don PCT
da dugc cong bd ¢6 chi dinh M¥ duge vién dan trong tai liéu ndy dugc dua vao day dé

tham chiéu.

Cac phwong an twong duwong

Mic du mét sb phuong &n cua sang ché d3 dugc mé ta va minh hoa trong tai
liéu nay, nhitng ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat s& dé dang hinh
dung ra nhiéu phuong tién va/hoic két cAu khac dé thyuc hién cac chiic ning va/hoic
thu duogc céc két qua va/hodc mot hodc nhidu vu diém dugc mo ta trong tai lidu nay,
va mdi trong s6 cac bién thé va/hoic cii bién nhu thé dugc cho 14 ndm trong pham vi
clia sang ché nay. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat s& nhan thay,
hodic ¢6 thé biét chic viée khong phai stt dung thém thyc nghiém thoéng thuong, nhiéu
phuong 4n tuong duong cho cac phuong an cu thé ctia sang ché duge mo ta trong tai

liéu nay. Do d6, can hiéu rang cac phuong 4n trén ddy dugc trinh bay chi d& minh hoa
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va trong pham vi yéu cau bao hd kém theo va cac phuwong 4n twong duong cua ching;
sang ché c6 thé duogc thuc hién khac véi nhitng gi da duge md ta cu thé va yéu clu

bao ho.
Cac don c6 lién quan

Pon nay xin huéng quyén uu tién tir Don Sang ché Tam thoi M§ s6 61/480 668
ndp ngay 29/4/2011.
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YEU CAU BAO HO

1. Phan tir axit nucleic dugce phan 1ap ¢6 it nhit 95% tinh twong déng vé trinh tu so
vGi mot trinh tu axit nucleic duogc lya chon tir nhdm gém c6: SEQID NO: 1, 3, 5,7,
9, 11, 13, 15, trong d6 phan ti axit nucleic md héa mdt loai rugu cinnamyl
dehydrogenaza.

2. Phan tit axit nucleic dugc phéan 1ap theo diém 1, trong d6 phén tir da néu c6 it nhét
98% tinh twong ddng vé trinh tw so v&i trinh ty axit nucleic d4 néu.

3. Phan tir axit nucleic duoc phan 1ap theo diém 1, trong d6 phén tir d& néu c6 it nhét
99% tinh twong ddng vé trinh tu so v&i trinh tu axit nucleic di néu.

4. Phan ti axit nucleic duoc phan 14p theo diém 1, trong d6 phan tir d néu c6 100%
tinh tvong ddng vé trinh tir so véi trinh tu axit nucleic d néu.

5. Phén tir polypeptit dugc phan 1ap co it nhét 90% tinh twong dong vé trinh tu so véi
mot trinh tu axit amin dugc lya chon tir nhém gém c6 SEQID NO: 2,4, 6,8, 10, 12
va 14.

6. Phan tr polypeptit dugc phan 1ap theo diém 5, trong d6 phan tir d4 néu c6 it nhat
95% tinh twong dong vé trinh tw so v&i trinh ty axit amin d& néu.

7. Phan tr polypeptit dugc phén lap theo diém 5, trong d6 phan tr d4 néu c6 it nhat
98% tinh twong ddng vé trinh tu so véi trinh ty axit amin d& néu.

8. Phan tir polypeptit dugc phén 1ap theo diém 5, trong d6 phan tr d& néu c6 it nhat
99% tinh tuong ddng v& trinh tu so v6i trinh tu axit amin d3 néu.

9. Phéan tir polypeptit dugc phén 14p theo diém 5, trong d6 phan tir d3 néu c6 100%
tinh twong ddng vé trinh tur so véi trinh ty axit amin dé néu.

10. Cap doan mdi xudi va nguoc hitu dung cho viéc khuéch dai cADN duoc lua chon
tir nhém gbém c6 SEQ ID NO 53 va SEQ ID NO 54.

11. Vecto biéu hién bao gdm phén tir axit nucleic dugc phan 1ap theo diém 1.

12. Té bao thuc vat duoc chuyén nhiém bao gém vecto theo diém 11.

13. Phuong phap tao ra thuc vat chuyén gen, bao gém céc bude:
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chuyén nhiém it nhat mot té bao thuc vat véi mot vecto biéu hién theo diém 11; va
phat trién it nhat mot té bao thuc vat néu trén thanh cay.

14. Phuong phép cai thién su sinh trudong, san luong sgi, do bén cua soi, kha nang
khang bénh, hoac sir dung nudc trong cay day, bao gém vi€c dua vao cdy day mot
phan tir axit nucleic phi ty nhién theo diém 1.

15. Phan tir axit nucleic duoc phéan 14p theo diém 1, trong d6 trinh tu axit nucleic da
néu la SEQ ID NO: 1.

16. Phan tir axit nucleic dugc phéan 14p theo diém 1, trong d6 trinh tu axit nucleic da
néu la SEQ ID NO: 3.

17. Phan tir axit nucleic dugc phan 14p theo diém 1, trong d6 trinh tu axit nucleic di
néu la SEQ ID NO: 5.

18. Phén tir axit nucleic dugc phan lap theo diém 1, trong d6 trinh tu axit nucleic da
néu la SEQ ID NO: 7.

19. Phan tir axit nucleic duoc phan 1ap theo diém 1, trong d6 trinh tyr axit nucleic da
néu la SEQ ID NO: 9.

20. Phan tir axit nucleic dugc phan 14p theo diém 1, trong d6 trinh tu axit nucleic da
néu la SEQ ID NO: 11.

21. Phan tir axit nucleic dugc phan 14p theo diém 1, trong do trinh tu axit nucleic da
néu la SEQ ID NO: 13.

22. Phan tr axit nucleic duoc phan l4p theo diém 1, trong d6 trinh ty axit nucleic di
néu la SEQ ID NO: 15.

23. Phan tir polypeptit duoc phén 14p theo diém 5, trong d6 trinh tu axit amin d4 néu
1a SEQ ID NO: 2.

24. Phan tir polypeptit dugc phan 13p theo diém 5, trong d6 trinh tw axit amin. - d4 néu
la SEQ ID NO: 4.

25. Phan tir polypeptit duoc phén 14p theo diém 5, trong d6 trinh ty axit amin. da néu
la SEQ ID NO: 6.
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26. Phan tir polypeptit dugc phan lap theo diém 5, trong d6 trinh tu axit amin

la SEQ ID NO: 8.

27. Phén tir polypeptit dugc phan 1ap theo diém 5, trong d6 trinh tu axit amin
la SEQ ID NO: 10.

28. Phan tir polypeptit dugc phéan 1ap theo diém 5, trong d6 trinh ty axit amin
1a SEQ ID NO: 12.

29. Phan ti polypeptit duoc phan l4p theo diém 5, trong d6 trinh tu axit amin
la SEQ ID NO: 14.
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~¥BRLPEEEHENRAFGHAZRDT 3GVLSPFEP 3RFATGERDVATE LYOGTCHSD L VERT
MELALPEEEHEZ PAF GRARR DS GV S PEEF IRRATGER DA PRVLYOSTCHIDLEMERT
- MIERT
MYANLPEY DOHERFEAFGRARRDOSGVLSPETFARRET GERDW S PRV L YCGMTHIDLHEMVEET
——-MIIEQEHENKASCKARADS SCVL SPENF SRRETGER WP EV L YOG TCHE DHIRVERT
WA RIDPEEHEVEAFCGRAZRDT BCHESPENF IRRATGECDVRFE LYCGTCHIDIHETEN
NIE3-PEEEHEVFAFGRARR D SGHEAPFNF IRRATGEEDVEFEVLYOSTCHADIHS TR
——MBEMET ENHT QT VA SH A RN S SGH EVEYTPRRRENGUN AT IETHY O TCHT DLV
—-MELETEIHT QT VAGKARY D SGRK IAPT I FFRRENGVROET ICVMYOS TCHT DLEIVED
——-—MESLETERTTTERARRDESGVLEPYTYIZRNTIGPECN T TEV ICOGICHTDIHQR R
———--MESLETERTT TERARRDESGVL 3P T YT RNTGPEDVEVEVHCOCGICHTDLHQRERRT
————MDEQTES DRC LR AR NP S G L AP TFIRRFLGSNLV S IR T THOSWCYADE TN AR
———=MOSQTETERCLERARTDETGVLEPYEP3RRPLGS DDV TEITHCE WL YAV INIR

EWGTAIYEMUEGHE IV R T EVG EEVER W BLEVEAGVLTHITRACTHCENILEN Y CRG
ERGVSIYELVECHE IV CEVTEVGIF R PRV EDRVSTC NG ICHECTICTHLENY CER
EWEII Y PLI EGHE IV R VT E GV ERFEVEDEVEVCOOIGICRECDECDMWLENYCIR
DWGY 2I¥PLVEGHE IVGEVTEVG 2K SEE RV EDEVEIG NG SCRACODCITULEN Y CRE
EWGT 3T Y P LY EGHE IV TEVGIFVER IV LYV COIGICRICHNCREDLEN Y CER.
ENGE3TYPLVECHE IVEEVIEVG S EVORE R ELEVEIGCIVESCRICENCTRHLENYCPE,
ERNE2IYPLYEGHE TV CEVTEVEFENEVE I GDEVEIGCI EGRCHTCESCENDLENYCER
IEF 3 Y P LV EGHE IV EEV I ENG SV B RV CLE VG CLTGACHITESCASILENY CRR
DRGI T PVVEGHE IT GV I TR IR EEV LRV FIGCLARBCLECEFCRS3QEN YOO
RGPV ECGHE TT oW LT R G I Z N A LCDRV VG CLARICTLECEFCEN ZQEHYCOO
DL AN PNV ECHE W EEVLEVEOVTRERVEE IVEIGCIVECCRNCRPC T IRECY CHYL
LAY PV EGHE TV E Y LEVGE DV SR F R EDIVEYECLIGCCRNCRECOSDRECY CLE
FHGD S PV EGHE I G VREG SNV R FEV S LP VT GT Y M ECRDCEYCRDGLEVHCER
HMPGDAIYPLVEGHE IAGIVREVEIWIQR LFY GDLPEIGT TN ECRNCEYCHTGVEADCUE

P SR S S N ado La 2 = 4 a i a4 .
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~MI PTGy ST IT Y GG S TMUADEN YV RI PDAMMPI DAR A PLTCAGT TVY SEHEYY
~HILTYRARY e DT TTYEEY 3DV S DEAF VW RIPLHLPLEETAPLLCAGITVY I BLEYY
— L TYGAN YD AT TTY G D M ANEHF VR I PDHL P I DGR AP LICAGITTYSELEYE
~AIATYNGTY Y DETMT ¥ EEY AV A DERY WO I PLGHE I AR AP LICAGTI TV Y S FLEYE
-“MILTYASTYHDGT [T Y ey SO A ERY IIREPDNMPLOGEAPLICAGITVY IELEYE
~ I TS IR DGV T eEY ICMLVADHRY VW RVELHL MDA R A PLLCAGITVE I EMEDS
~IgFTYNGITNDER ITYEEY SEML VA DHRY VW WHY PLHL PR R AP LLCAGTITVE A FHEDC
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DANH MUC TRINH Ty

<110> BANGLADESH JUTE RESEARCH INSTITUTE
ALAM, MAQSUDUL
<120> PHAN TU AXIT NUCLEIC MA HOA : . A ;
CAY PAY VA - ) ENZYM TUACON DUONG SINH TONG HQP LIGNIN TRONG
ONG PHAP TAO RA THUC VAT CHUYEN GEN CHUA PHAN TU NAY
<130> JGX-003.25
<140> PCT/US2012/034980
<141> 2012-04-25
<150> 61/480,668
<151> 2011-04-29
<160> 93
<170> PatentIn phién ban 3.5
<210> 1
<211> 1089
<212> ADN
<213> Corchorus olitorius
<400> 1
atgggcagtt taccagagca agagcacccc aaagaggctt ttggatgggc agctagagac 60
acttctggcc acctttctcc cttcaaattc tccagaaggg caacaggaga aaaagatgtg 120
gcattcaaag tgctttattg tgggatatgc cactcagatc ttcatatgat caagaatgaa 180
tggggcactg ccatctaccc tatggtccct gggcatgaga ttgttggaga agtaacagag 240
gtaggaagca aggtagaaaa gttcaaagtt ggagacaaag ttggagctgg agtcttggtt 300
aattcgtgcc gctcttgcga taactgtgct aataatcttg aaaactactg cccacaagcc 360
gttttcactt atgctgcaaa aaactacgat ggaaccatta cctatggagg ctactccgac 420
accatggttg ccgatgagca cttcataatc cgaattccag acactctgcc tctcgacgcec 480
gccgctcecccee tgctctgcege cggaatcaca gtttatagtc ctttgagata tttccaactc 540
gacaaaccgg gtttccatat tggtgtggtt ggccttggtg gtttaggcca tatggctgtc 600
aaatttgcca aggctatggg ggccaaggtc acagtgatta gcacctctcc caacaagaag 660
aaggaagctt tggaaaatct tggtgctgat tcgtttttga ttagcgcaga gcaggatcag 720
ctccagactg ccatgggaac aatggatggt atcattgata cagtgtctgc tccacaccct 780
ttactgccat tgatcggttt gttaaagtct catgcaaagc ttattttggt tggtcttcca 840
gacaaaccac ttgagctaca tgtcttccct atgatcatag ggaggaagac ggtggcagga 900
agtggcgtgg gagggataga ggagactcag gagatgatga attttgcagc caaatatgac 960
ttgaaaccag acattgaagt tatacccgtt gactatgtca acactgccat ggaacgcctt 1020
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gtcaaaggcg atgttaaata cagatttgtc atcgacattg ggaacacact gaaggctaca 1080
tcatcttaa 1089
<210> 2

<211> 362

<212> PRT

<213> Corchorus olitorius

<400> 2
Met Gly Ser Leu Pro Glu Gln Glu His Pro Lys Glu Ala Phe Gly Trp
1 5 10 15

Ala Ala Arg Asp Thr Ser Gly His Leu Ser Pro Phe Lys Phe Ser Arg
20 25 30

Arg Ala Thr Gly Glu Lys Asp Val Ala Phe Lys Val Leu Tyr Cys Gly
35 40 45

Ile Cys His Ser Asp Leu His Met Ile Lys Asn Glu Trp Gly Thr Ala

Ile Tyr Pro Met Val Pro Gly His Glu Ile Val Gly Glu Val Thr Glu
65 70 75 80

Val Gly Ser Lys Val Glu Lys Phe Lys Val Gly Asp Lys Val Gly Ala
85 90 95

Gly Val Leu Val Asn Ser Cys Arg Ser Cys Asp Asn Cys Ala Asn Asn
100 105 110

Leu Glu Asn Tyr Cys Pro Gln Ala Val Phe Thr Tyr Ala Ala Lys Asn
115 120 125

Tyr Asp Gly Thr Ile Thr Tyr Gly Gly Tyr Ser Asp Thr Met Val Ala
130 135 140

Asp Glu His Phe Ile Ile Arg Ile Pro Asp Thr Leu Pro Leu Asp Ala
145 150 155 160

Ala Ala Pro Leu Leu Cys Ala Gly Ile Thr Val Tyr Ser Pro Leu Arg
165 170 175

Tyr Phe Gln Leu Asp Lys Pro Gly Phe His Ile Gly Val Val Gly Leu
180 185 190

Gly Gly Leu Gly His Met Ala Val Lys Phe Ala Lys Ala Met Gly Ala
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Lys

Glu

225

Leu

Ala

Lys

Phe

Gly

305

Leu

Met

Ile

Val

210

Asn

Gln

Pro

Leu

Pro

290

Ile

Lys

Glu

Gly

195

Thr

Leu

Thr

His

Ile

275

Met

Glu

Pro

Arg

Asn
355

Val Ile

Gly Ala

Ala Met

245

Pro Leu

260

Leu Val

Ile Ile
Thr

Glu

Ile
325

Asp

Leu Val

340

Thr Leu

Ser

Asp

230

Gly

Leu

Gly

Gly

Gln

310

Glu

Lys

Lys

Thr

215

Ser

Thr

Pro

Leu

Arg

295

Glu

Val

Gly

Ala

29672

200

Ser

Phe

Met

Leu

Pro

280

Lys

Met

Ile

Asp

Thr
360

Pro

Leu

Asp

Ile

265

Asp

Thr

Met

Pro

Val

345

Ser

Asn

Ile

Gly

250

Gly

Lys

Val

Asn

Val

330

Lys

Ser

Lys

Ser

235

Ile

Leu

Pro

Ala

Phe

315

Asp

Tyr

Lys

220

Ala

Ile

Leu

Leu

Gly

300

Ala

Tyr

Arg

205

Lys

Glu

Asp

Lys

Glu

285

Ser

Ala

Val

Phe

Glu

Gln

Thr

Ser

270

Leu

Gly

Lys

Asn

Val
350

Ala

Asp

Val

255

His

His

Val

Tyr

Thr

335

Ile

Leu

Gln

240

Ser

Ala

Val

Gly

Asp

320

Ala

Asp

<210> 3
<211> 1086
<212> ADN

<213> Corchorus

<400> 3
atgagcagat

acttctggag
gcattcaagg
tggggcgttt
gtgggaagca

gggtcatgtc

tgccagagga
ttctctctcc
tgctttattg
ccatctaccc
aggtacaaaa

attcctgtga

olitorius

agagcaccct
cttcaaattt
tgggatatgc
tcttgtcect
gttcaaagtt

tagctgcacc

aacaaggctt
tccagaaggg
cattctgatc
gggcacgaga
ggagacagag

aacaatctcg

-50-

ttggatgggce
caacagggga
ttcacatggt
ttgttggaga
ttggtgtcgg

agaactattg

agccagagac
gaaggatgtg
caagaatgaa
agtgacagaa
ctgcatggtt

cccaaaaatg

60

120

180

240

300

360



atacttactt
actatggttg
gctgctcctc
gacaagcctg
aaatttgcca
aaggaagctt
attcaggccg
atcctgccat
gagaaaccac
agcatgattg
attaaaccag
ctcaaagctg
ccttaa

<210> 4

<211> 36l
<212> PRT

<213> Corchorus

<400> 4
Met Ser
1

Ala Ala

Arg Ala

35

Ile Cys

50

Ile
65

Tyr
Val

Gly

Gly Cys

Arg

Arg

Thr

His

Pro

Ser

Met

atggggcaaa
cagatgaaca
ttctttgtge
gtttgcatgt
aggctatggg
tggaaaatct
ccatggacac
tgcttgggat
ttgagttgcc
ggggaatgaa
acattgaagt

atgtcaaata

Leu Pro

Asp Thr

20

Gly Glu

Ser Asp
Val

Leu

Val
85

Lys

Val
100

Gly

Glu

Ser

Lys

Leu

Pro

70

Gln

Ser

29672

gtactatgat
cttcattgtc
tggaatcaca
gggtgtggtt
ggccaaggtc
tggtgctgat
attggatgga
gttaaagact
ggcgttccct
ggagacacaa
tatagctatg

cagatttgtc

olitorius

Glu Glu

Val

Gly

Val
40

Asp

His Met

55

Gly His

Phe

Lys

Cys His

ggaactatta
cgaattcctg
gtttatagcc
ggccttggtg
acagtaatta
tcatttttgg
atcattgata
aatggaaagc
ttactcggaa
gagatgattg
gattatgtca

attgacattg

Pro Asn

10

His

Leu Ser Pro

25

Ala Phe Lys

Val Lys Asn

Ile Val

75

Glu

Val
90

Lys Gly

Ser
105

Cys Asp

-51-

catatggagg
aaaatttgcc
cattgaaata
ggctaggcca
gcacttctcc
tcagcaaaga
cagtgtcagc
ttgttctggt
agaggaggct
attttgcagc
acactgccat

gcaacacatt

Lys Ala

Phe Lys

30

Val Leu

45

Glu
60

Trp
Gly Glu
Asp

Arg

Ser Cys

Phe

Phe

Tyr

Gly

Val

Val

Thr
110

ttactctgac
acttgatgct
ttatggactt
tatggctgtc
taataagaag
ccaagatcag
tcaacatcct
tggtgcaccg
agtagcagga
taaacacaac
ggaccgcctt

gaaaccaacc

Gly Trp

Ser Arg

Cys Gly

Val Ser

Thr Glu

80

Gly Val

95

Asn Asn

420

480

540

600

660

720

780

840

900

960

1020

1080

1086



Leu

Tyr

Asp

145

Ala

Tyr

Gly

Lys

Glu

225

Ile

Ala

Lys

Phe

Gly

305

Ile

Met

Glu

Asp

130

Glu

Ala

Tyr

Gly

Val

210

Asn

Gln

Gln

Leu

Pro

290

Met

Lys

Asp

Asn

115

Gly

His

Pro

Gly

Leu

195

Thr

Leu

Ala

His

Val

275

Leu

Lys

Pro

Arg

Tyr

Thr

Phe

Leu

Leu

180

Gly

Val

Gly

Ala

Pro

260

Leu

Leu

Glu

Asp

Leu
340

Cys

Ile

Ile

Leu

165

Asp

His

Ile

Ala

Met

245

Ile

Val

Gly

Thr

Ile

325

Leu

Pro

Thr

Val

150

Cys

Lys

Met

Ser

Asp

230

Asp

Leu

Gly

Lys

Gln

310

Glu

Lys

Lys

Tyr

135

Arg

Ala

Pro

Ala

Thr

215

Ser

Thr

Pro

Ala

Arg

295

Glu

Val

Ala

29672

Met

120

Gly

Ile

Gly

Gly

Val

200

Ser

Phe

Leu

Leu

Pro

280

Arg

Met

Ile

Asp

Ile

Gly

Pro

Ile

Leu

185

Lys

Pro

Leu

Asp

Leu

265

Glu

Leu

Ile

Ala

Val
345

-52-

Leu

Tyr

Glu

Thr

170

His

Phe

Asn

Val

Gly

250

Gly

Lys

Val

Asp

Met

330

Lys

Thr

Ser

Asn

155

Val

Val

Ala

Lys

Ser

235

Ile

Met

Pro

Ala

Phe

315

Asp

Tyr

Tyr

Asp

140

Leu

Tyr

Gly

Lys

Lys

220

Lys

Ile

Leu

Leu

Gly

300

Ala

Tyr

Arg

Gly

125

Thr

Pro

Ser

Val

Ala

205

Lys

Asp

Asp

Lys

Glu

285

Ser

Ala

Val

Phe

Ala

Met

Leu

Pro

Val

190

Met

Glu

Gln

Thr

Thr

270

Leu

Met

Lys

Asn

Val
350

Lys

Val

Asp

Leu

175

Gly

Gly

Ala

Asp

Val

255

Asn

Pro

Ile

His

Thr

335

Ile

Tyr

Ala

Ala

160

Lys

Leu

Ala

Leu

Gln

240

Ser

Gly

Ala

Gly

Asn

320

Ala

Asp
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Ile Gly Asn Thr Leu Lys Pro Thr Pro

355

<210> 5

<211> 921
<212> ADN
<213>

<400> 5
atgatcaaga

ggggaagtaa
gttggataca
tactgtccga
ggaggtttct
atgccccttyg
aaatattatg
ggccatgttg
tctcctagta
cgggacgaag
tctgccaaac
ctaattggtg
aagctagtag
gcagcaaaac
gcctttgagce
accttgaaga
<210> 6

<211> 306
<212> PRT

acgactgggg
cagaggtggg
tggttggatc
aaatgatacc
ctgacactat
atgcggcggce
gactcgacaa
ctgtgaaatt
agaagcagga
atcagcttaa
atgatctgca
ttccggtaaa
gaggaagtaa
acaatgtgac
gacttgcaaa

cttcgtctta

360

Corchorus olitorius

ctattccatc
ttctaaggta
atgccgttct
tacttgtggg
ggttgccgat
tcctettett
gcctggtttg
tgcaaaagct
agctttggaa
ggctgccaag
gccattactt
gccatatgag
cgtcggagga
agcaaacgtt
agccgatgtt

a

<213> Corchorus olitorius

<400> 6

Met Ile Lys Asn Asp Trp Gly Tyr Ser

1

His Glu Ile Val Gly Glu Val Thr Glu
25

Phe Lys Val Gly Asp Lys Val Gly Val

5

20

tatcctctceg
agcaagttca
tgcgatgatt
gcaaagtacc
gaacacttcg
tgtgccggaa
catttgggtg
atgggggcca
attcttggtg
ggcacaatga
ggactgttga
ctaccagcag
ttggaagaga
gaagtgattc

agatatcgat

10

-53-

tccctggaca
aagttggaga
gctccgataa
atgatggaac
ttgtccgaat
ccacagttta
ttgttggatt
aggtgacagt
ctgattcgtt
atggtatagt
agaatcatgg
cttctttgat
ctcaagagat
cgatggatta

ttgtcgttga

30

tgaaatagtt
caaggttgga
tcttgaaaac
tattacatat
tccggacaac
cagtccaatg
gggagggctt
gatcagcacc
tttggttagc
ggatacggta
aaagcttgtt
cttggggagg
gattgatttt
tgtgaacact

cattggcaac

Ile Tyr Pro Leu Val Pro Gly

15

Val Gly Ser Lys Val Ser Lys

Gly Tyr Met Val Gly Ser Cys

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

921



Arg

Met

65

Gly

Ile

Gly

Gly

Val

145

Ser

Phe

Met

Leu

Pro

225

Lys

Met

Ile

Ser

50

Ile

Gly

Pro

Thr

Leu

130

Lys

Pro

Leu

Asn

Leu

210

Val

Leu

Ile

Pro

35

Cys

Pro

Phe

Asp

Thr

115

His

Phe

Ser

Val

Gly

195

Gly

Lys

Val

Asp

Met

Asp

Thr

Ser

Asn

100

Val

Leu

Ala

Lys

Ser

180

Ile

Leu

Pro

Gly

Phe

260

Asp

Asp

Cys

Asp

Met

Tyr

Gly

Lys

Lys

165

Arg

Val

Leu

Tyr

Gly

245

Ala

Tyr

Cys

Gly

70

Thr

Pro

Ser

Val

Ala

150

Gln

Asp

Asp

Lys

Glu

230

Ser

Ala

Val

Ser

55

Ala

Met

Leu

Pro

Val

135

Met

Glu

Glu

Thr

Asn

215

Leu

Asn

Lys

Asn

29672

40

Asp

Lys

Val

Asp

Met

120

Gly

Gly

Ala

Asp

Val

200

His

Pro

Val

His

Thr

Asn

Tyr

Ala

Ala

105

Lys

Leu

Ala

Leu

Gln

185

Ser

Gly

Ala

Gly

Asn

265

Ala

Leu

His

Asp

90

Ala

Tyr

Gly

Lys

Glu

170

Leu

Ala

Lys

Ala

Gly

250

Val

Phe

Glu

Asp

75

Glu

Ala

Tyr

Gly

Val

155

Ile

Lys

Lys

Leu

Ser

235

Leu

Thr

Glu

Asn

60

Gly

His

Pro

Gly

Leu

140

Thr

Leu

Ala

His

Val

220

Leu

Glu

Ala

Arg

45

Tyr

Thr

Phe

Leu

Leu

125

Gly

Val

Gly

Ala

Asp

205

Leu

Ile

Glu

Asn

Leu

Cys

Ile

Val

Leu

110

Asp

His

Ile

Ala

Lys

190

Leu

Ile

Leu

Thr

Val

270

Ala

Pro

Thr

Val

95

Cys

Lys

Val

Ser

Asp

175

Gly

Gln

Gly

Gly

Gln

255

Glu

Lys

Lys

Tyr

80

Arg

Ala

Pro

Ala

Thr

160

Ser

Thr

Pro

Val

Arg

240

Glu

Val

Ala



275

29672

280

285

Asp Val Arg Tyr Arg Phe Val Val Asp Ile Gly Asn Thr Leu Lys Thr

290

Ser Ser
305

<210> 7

<211> 1065
<212> ADN
<213>

<400> 7
atggattctc

gttctgtcac
attacccact
agtatgtacc
aatgttcacc
agagattgtg
tttaattgta
gtccacgaaa
ttgctttgtg
ggcaaatcat
aaggcttttg
ttgagtcttc
ctatcgaagt
tacatgtcac
aaattcagcc
ggagtaaaag
atagaagtaa
gtgaagtaca
<210> 8

<211> 354
<212> PRT

aaaccaaatc
cctacacatt
gtggagtttg
ctgtggtccc
gcttcaaggt
agtactgcaa
ttgatgagga
ggtactgctt
ctggcatcac
taggagtgat
ggttgcatgt
ttggtgcaga
cattggactt
tcctgaagat
ctgcaagtct
tgatccagga
tcccaattca

ggtttgtgat

295

Corchorus olitorius

tgataactgc
tagtcgccgg
ttatgctgat
cgggcatgaa
tggtgatcct
tgatggcctt
tggaacagtc
aagaatacct
tgtttatgca
tgggctcggt
aacagtttta
caactttgtt
tatagttgac
tgctggtgtt
caatctgggt
gatgatagac
atatgcaaat

tgacatcgag

<213> Corchorus olitorius

<400> 8

cttgggtggg

cctcttggaa
ttcatttggt
attgctggtg
gttggagtgg
gaagttcatt
actaaaggcg
agcaattatc
ccaatgatgc
ggccttggtc
agcacaagca
gtctcctctg
actgcatctg
tatgtccttg
atgagaacaa
ttttgtgctg
gaagctcttg

aacagcctga

-55-

300

ccgccagaga
gtaatgatgt
ctaggaataa
ttgtcaagga
gaacttatgt
gtgaaaaaat
gttattctaa
ctttggcttc
gtcataacat
acatggcagt
tatctaagaa
accaagagca
gtgatcatcc
ttgggttccc
tctcaggaag
ctcataaagt
agaggctaga

aatga

tccatctgga
ttccataaag
gcatggagat
ggttggctcg
taactcatgc
agttcttacc
ccatatcatt
agcagcacct
gaatcagcct
gaagtttggg
agatgaggcg
gatgaagggc
ctttgatccc
aagtgaagtc
cgtaacgggg
ttacccgcag

aaagagggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1065



Met

Asp

Gly

Ala

Val

65

Asn

Val

His

Thr

Tyr

145

Leu

Met

Gly

Val

Gly
225

Asp

Pro

Ser

Asp

50

Val

Val

Asn

Cys

Val

130

Cys

Leu

Asn

His

Leu

210

Ala

Ser

Ser

Asn

35

Phe

Pro

His

Ser

Glu

115

Thr

Leu

Cys

Gln

Met

195

Ser

Asp

Gln

Gly

20

Asp

Ile

Gly

Arg

Cys

100

Lys

Lys

Arg

Ala

Pro

180

Ala

Thr

Asn

Thr

Val

Val

Trp

His

Phe

85

Arg

Ile

Gly

Ile

Gly

165

Gly

Val

Ser

Phe

Lys

Leu

Ser

Ser

Glu

70

Lys

Asp

Val

Gly

Pro

150

Ile

Lys

Lys

Ile

Val
230

Ser

Ser

Ile

Arg

Ile

Val

Cys

Leu

Tyr

135

Ser

Thr

Ser

Phe

Ser

215

Val

29672

Asp

Pro

Lys

40

Asn

Ala

Gly

Glu

Thr

120

Ser

Asn

Val

Leu

Gly

200

Lys

Ser

Asn

Tyr

25

Ile

Lys

Gly

Asp

Tyr

105

Phe

Asn

Tyr

Tyr

Gly

185

Lys

Lys

Ser

-56-

Cys

10

Thr

Thr

His

Val

Pro

90

Cys

Asn

His

Pro

Ala

170

Val

Ala

Asp

Asp

Leu

Phe

His

Gly

Val

75

Val

Asn

Cys

Ile

Leu

155

Pro

Ile

Phe

Glu

Gln
235

Gly

Ser

Cys

Asp

60

Lys

Gly

Asp

Ile

Ile

140

Ala

Met

Gly

Gly

Ala

220

Glu

Trp

Arg

Gly

45

Ser

Glu

Val

Gly

Asp

125

Val

Ser

Met

Leu

Leu

205

Leu

Gln

Ala

Arg

30

Val

Met

Val

Gly

Leu

110

Glu

His

Ala

Arg

Gly

190

His

Ser

Met

Ala

15

Pro

Cys

Tyr

Gly

Thr

95

Glu

Asp

Glu

Ala

His

175

Gly

Val

Leu

Lys

Arg

Leu

Tyr

Pro

Ser

80

Tyr

Val

Gly

Arg

Pro

160

Asn

Leu

Thr

Leu

Gly
240



Leu Ser Lys

Pro Phe Asp

Leu Val Gly

275

Leu Gly Met

290

Ile
305

Gln Glu

Ile Glu Val

Glu Lys Arg

Leu Lys

<210> 9
<211> 1092
<212> ADN

Leu
245

Ser

Pro
260

Tyr
Phe

Pro

Arg Thr

Met Ile

Asp

Met

Ser

Ile

Asp

29672

Phe Ile

Leu

Ser

Val
280

Glu

Ser
295

Gly

Phe Cys

310

Ile Pro

325

Asp Val

340

Ile

Lys

Gln Tyr

Tyr Arg

<213> Corchorus olitorius

<400> 9
atggctaagt

gacacttctg
gtgaggttta
gaatggaact
gaagttggca
attggtgctt
gcaattgcaa
gattcaatgg
tctgctgecc
ttaggtgaag

gttaagtttg

catcacctga
gtcatctctc
aggtgttata
tctccatcta
aaaaagttca
gtcacacttg
cctacaatgg
ttgccgatga
cattgctctg
ctggtaatca

ccaaggcttt

agaagagcac
tcctttcaac
ttgtggaata
tcetttggtt
aaaggttaag
tgagagttgt
gacttactat
acgatacgtc
tgctggaatt
cattggcatt

ggggtccaaa

Val Asp Thr

250

Leu Ile

265

Lys

Lys Phe Ser

Ser Val Thr

His
315

Ala Ala

Ala Asn Glu

330

Phe
345

Val Ile

cctgttaagg
ttctccagaa
tgccattctg
cccgggceatg
attggagaca
gccaatgacc
gatggaacca
gttcagattc
actgtttaca
gttggccttg

gttacagtaa

-57-

Ala Ser Gly

Ala Val

270

Gly

Ala
285

Pro Ser

Gly Val

300

Gly

Lys Val Tyr

Ala Leu Glu

Ile Glu

350

Asp

cctttggctg
gggcaactgg
accttcattt
aaattgtggg
aagtgggtgt
ttgaaaatta
tgacatacgg
ctgatggcat
gtccattgaa

gtggccttgg

ttagcacttc

Asp His

255

Tyr Val

Asn

Leu

Lys Val

Gln
320

Pro

Arg Leu
335

Asn Ser

ggctgccagg
tgaaggagat
tatcaagaat
ggaagtgaca
gggatgcatt
ctgtcctaaa
aggctactcc
ggcccttgac
gtattttgga
ccatgtagcet

ccctggtaag

60

120

180

240

300

360

420

480

540

600

660



aagaaggaag
gagatgcagg
ccaattatgc
ccaatcgaac
gggagtggaa
aacataaaag
cttgaaaagg
accaagcctt
<210>
<211>

<212>
<213>

10
363
PRT
Corch

<400> 10
Met Ala Lys
1

Trp Ala Ala

Ala
35

Arg Arg

Ile
50

Gly Cys

Ser Ile

65

Tyr

Glu Val Gly

Val Gly Cys

Glu
115

Asp Leu

Tyr Tyr

130

Asp

Ala Asp Glu

ccttggaact
ctgccatggg
cattgcttgg
cacttgagtt
ttggaggaat
cagacatcga
gtgatgttag

ag

orus

Ser Ser

Arg
20

Asp

Thr Gly

His Ser

Pro Leu

Lys Lys

85

Ile
100

Ile
Asn Tyr
Thr

Gly

Arg Tyr

Pro

Thr

Glu

Asp

Val

70

Val

Gly

Cys

Met

Val

29672

tcttggggct
cacattggat
tcttctgaaa
acctgtcttt
gaaagagaca
agtgattccg

atacagattc

olitorius

Glu Glu

Ser Gly

Gly Asp

40

Leu His

55

Pro Gly

Gln Lys

Ala Cys

Pro Lys

120

Thr
135

Tyr

Val Gln

gattcgttct
gggatcatag
tcccatggaa
tctttgatca
caagagatga
atggattatg

gtaattgaca

His Pro

10

Glu

His Leu Ser

25

Val Arg Phe

Phe Ile Lys

Glu Ile

75

His

Val Lys Ile

90

His Thr

105

Cys

Ala Ile Ala

Gly Gly Tyr

Ile Pro Asp

-58-

tggttagccg
acacagtctc
aactcattat
tgggaaggaa
ttgattttgc
tgaacaaagc

ttggaaacac

Val Lys Ala

Phe Asn

30

Pro

Val
45

Lys Leu

Asn Glu

60

Trp

Val Gly Glu

Gly Asp Lys

Glu Ser Cys

110

Thr Tyr Asn

125

Ser Ser

140

Asp

Gly Met Ala

tgaccaagac
tgcegttceat
ggtgggcgca
gacgatggct
agcaaaacac
tatggaaaga

cttggctact

Phe
15

Gly

Phe Ser

Tyr Cys

Asn Phe

Val Thr

80

Val
95

Gly
Ala Asn
Gly Thr
Met

Val

Leu Asp

720

780

840

900

960

1020

1080

1092



145

Ser

Lys

Leu

Ser

Leu

225

Glu

Ser

Gly

Val

Gly

305

Asn

Ala

Asp

<210> 11

Ala

Tyr

Gly

Lys

210

Glu

Met

Ala

Lys

Phe
290

Gly

Ile

Met

Ile

Ala

Phe

Gly

195

Val

Leu

Gln

Val

Leu

275

Ser

Met

Lys

Glu

Gly
355

<211> 1080
<212> ADN
<213> Corchorus

Pro

Gly

180

Leu

Thr

Leu

Ala

His

260

Ile

Leu

Lys

Ala

Arg

340

Asn

Leu

165

Leu

Gly

Val

Gly

Ala

245

Pro

Met

Ile

Glu

Asp

325

Leu

Thr

150

Leu

Gly

His

Ile

Ala

230

Met

Ile

Val

Met

Thr

310

Ile

Glu

Leu

Cys

Glu

Val

Ser

215

Asp

Gly

Met

Gly

Gly

295

Gln

Glu

Lys

Ala

olitorius

29672

Ala

Ala

Ala

200

Thr

Ser

Thr

Pro

Ala

280

Arg

Glu

Val

Gly

Thr
360

Gly

Gly

185

Val

Ser

Phe

Leu

Leu

265

Pro

Lys

Met

Ile

Asp

345

Thr

-5O-

Ile

170

Asn

Lys

Pro

Leu

Asp

250

Leu

Ile

Thr

Ile

Pro

330

Val

Lys

155

Thr

His

Phe

Gly

Val

235

Gly

Gly

Glu

Met

Asp

315

Met

Arg

Pro

Val

Ile

Ala

Lys

220

Ser

Ile

Leu

Pro

Ala

300

Phe

Asp

Tyr

Tyr

Gly

Lys

205

Lys

Arg

Ile

Leu

Leu

285

Gly

Ala

Tyr

Arg

Ser

Ile

190

Ala

Lys

Asp

Asp

Lys

270

Glu

Ser

Ala

Val

Phe
350

Pro

175

Val

Leu

Glu

Gln

Thr

255

Ser

Leu

Gly

Lys

Asn

335

Val

160

Leu

Gly

Gly

Ala

Asp

240

Val

His

Pro

Ile

His

320

Lys

Ile



<400> 11
atggctatgg

tcaggcaaga
attaaagtga
ggtatcacca
ggaaacaatg
tcctgtttgg
ttcacttaca
ttagtcgccg
gcgccactgt
gagtcaccgg
aaaatggcaa
aaggaagcta
atgcagagag
ctcggaccaa
gacaagccaa
agcatgacag
attacatgtg
tccaaaaatg
<210> 12
<211> 359
<212> PRT
<213>

<400> 12

Met Ala Met Glu

1

Ala His Asn Ser

Glu Asn Gly Val

35

Cys His Thr Asp

50

Corchorus

aaacacctaa
tcgtcectta
tgtattgtgg
tgtatcctgt
tgaagaattt
aatgcgagtt
atggcatctt
atcaccggta
tgtgtgccgg
gcaaaaaagt
aggcatttgg
aacagcgttt
gaaagcgaac
tcttggaact
tcgaccttcc
gggggatgaa
atatagaagt

atgttcgata

Thr

Ser

20

Asn

Leu

Pro Asn

Gly Lys

Asp Val

His His

29672

ccacactcag
caccttcaaa
gatctgccat
agttcccggg
caaagtggga
ctgtaaaagc
ttgggatggt
cgttgttcgt
gatcaccgtt
gggcatagtt
tcatcatgtg
gggcgcagat
gctggatgtt
gcttaaagtg
ttcatttcca
agagacacaa
aattaaacct

cagatttgta

olitorius

His

Ile

Thr
40

Val
55

acggtagcag
agaagggaaa
actgatctcc
catgaaatta
gacagggtag
tcgcaagaga
agcgttactt
gtgccggata
ttcagcccca
ggtttaggcg
accgtgataa
gatttcatag
attttggaca
aatggtactt
ttaatatttg
gaaatgatgg
gatcagataa

atcgacattg

Thr Gln Thr

10

Val Pro Tyr
25

Ile Lys Val

Lys Asn Asp

-60-

ggtgggctge
atggcgtgaa
accatgttaa
ctggggtgat
gtgtgggttg
actactgtga
atggcggcta
acctgccgat
tgaaagatag
gtctcggtca
gcacttctcc
ttagcaccaa
cagtttcagc
tagtggttgt
ggaaaagagc
atgtgtgtgg
atgaagccct

ctggaaggtc

Val Ala

Thr Phe

30

Met Tyr

45

Trp
60

Gly

Gly

Lys

Cys

Ile

tcataattcc
cgatgtgacc
gaacgattgg
caccaagatt
cttggcagca
ccaaatccag
ttcccaaatg
ggacgccgca
ccaactgctc
tgtcgctgtce
atcaaaagaa
caccgaacaa
taaacactcg
gggagcacca
agtgaagggg
caaacacaac
tgatcgactt

caagctttaa

Trp Ala

15

Arg Arg

Gly Ile

Thr Met

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



Tyr

65

Gly

Cys

Glu

Asp

His

145

Ala

Ser

Gly

His

Gln

225

Met

Ala

Thr

Phe

Pro

Asn

Leu

Asn

Gly

130

Arg

Pro

Gln

Gly

Val

210

Arg

Gln

Lys

Leu

Pro
290

Val

Asn

Ala

Tyr

115

Ser

Tyr

Leu

Leu

Leu

195

Thr

Leu

Arg

His

Val

275

Leu

Val

Val

Ala

100

Cys

Val

Val

Leu

Leu

180

Gly

Val

Gly

Gly

Ser

260

Val

Ile

Pro

Lys

85

Ser

Asp

Thr

Val

Cys

165

Glu

His

Ile

Ala

Lys

245

Leu

Val

Phe

Gly

70

Asn

Cys

Gln

Tyr

Arg

150

Ala

Ser

Val

Ser

Asp

230

Arg

Gly

Gly

Gly

His

Phe

Leu

Ile

Gly

135

Val

Gly

Pro

Ala

Thr

215

Asp

Thr

Pro

Ala

Lys
295

29672

Glu

Lys

Glu

Gln

120

Gly

Pro

Ile

Gly

Val

200

Ser

Phe

Leu

Ile

Pro

280

Arg

Ile

Val

Cys

105

Phe

Tyr

Asp

Thr

Lys

185

Lys

Pro

Ile

Asp

Leu

265

Asp

Ala

-61-

Thr

Gly

Glu

Thr

Ser

Asn

Val

170

Lys

Met

Ser

Val

Val

250

Glu

Lys

Val

Gly

75

Asp

Phe

Tyr

Gln

Leu

155

Phe

Val

Ala

Lys

Ser

235

Ile

Leu

Pro

Lys

Val

Arg

Cys

Asn

Met

140

Pro

Ser

Gly

Lys

Glu

220

Thr

Leu

Leu

Ile

Gly
300

Ile

Val

Lys

Gly

125

Leu

Met

Pro

Ile

Ala

205

Lys

Asn

Asp

Lys

Asp

285

Ser

Thr

Gly

Ser

110

Ile

Val

Asp

Met

Val

190

Phe

Glu

Thr

Thr

Val

270

Leu

Met

Lys

Val

95

Ser

Phe

Ala

Ala

Lys

175

Gly

Gly

Ala

Glu

Val

255

Asn

Pro

Thr

Ile

80

Gly

Gln

Trp

Asp

Ala

160

Asp

Leu

His

Lys

Gln

240

Ser

Gly

Ser

Gly



Gly

305

Ile

Leu

Ile

Met Lys Glu

Thr Cys Asp

Asp Arg Leu
340

Ala Gly Arg
355

Thr

Ile

325

Ser

Ser

29672

Gln
310

Glu

Glu Val Ile

Asn

Lys

Lys Leu

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

13
1071
ADN

<400> 13

atgggcagtc
gtcttgtctc
gttatttgct
tcaaactacc
caggtgacca
agaaactgcc
tacaatgatg
gctgatcaaa
ctcttgtgtg
gggttaagag
aaagcaatgg
ttggagcatc
attgctgatt
tacctttcag
cttcagtttg
gggagcatga
atgattgaag

gatgttcgct

<210> 14

Corchorus

ttgaaactga
cttacactta
gtggaatctg
caatggttcc
aattcagagt
gcccatgcaa
tctacactga
agtttgtggt
ctggtgtgac
gagggatttt
gacaccatgt
ttggtgctga
cactcgacta
tgttgaaact
ttacccccat
aggaaacaga
ttgtgaagat

acaggttcgt

olitorius

gagaacaacc
cactctcaga
ccacactgat
tgggcatgaa
aggagagata
cactgacaat
tggcaaaccc
gaaaatccct
agtttacagc
ggggcttgga
gactgttatc
tgattatgta
tatcatcgat
tgatggaaag
ggtcatgctt
ggagatgctt
ggattatatc

cgtggatgtt

Met Met Asp Val

315

Lys Pro Asp
330

Asp Val Arg Tyr

345

acaggctggg
aacacaggtc

cttcatcaag

gtggttgggg
gttggcgttg
gaacaatact
actcaaggtg
gatggaatgg
ccactgaaac
ggagtaggtc
agctcttcag
gtcagctctg
accgtgcectg
ttgatcttga
gggagaaagg
gatttctgta
aacacagcca

gccggaagca

-62-

Cys Gly Lys

Gln Ile Asn Glu

Arg Phe Val
350

ctgccagaga
cagaagatgt
ccaaaaatga
aggtgttgga
gttgtattgt
gcaacaagaa
gctttgctgce
cagcagaaca
actttggtct
acatgggagt
acaagaaaaa
atgctgaaag
tttttcatcc
ctggtgttat
taattacégg
aagagaagga
tggagaggct

aacttgagta

Asn
320

His

Ala
335

Ile Asp

cccttctgga
ttttatcaag
tcttggcatg
agtaggatca
tgggtgttgce
gatttggtct
ctccatggtc
ggtggctcca
aatggagagt
gaagatagcc
agttgaggcc
catgcaaaag
ccttgagcect
caatactcct
gagtttcgtt
tttaaactca
cgagaagaat

a

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1071



<211>
<212>
<213>

<400>

14

356
PRT
Corchorus

Met Gly Ser

1

Asp

Gly

Thr

Met

65

Gln

Val

Tyr

Lys

Phe

145

Leu

Leu

Gly

Val

Pro

Pro

Asp

Val

Val

Gly

Cys

Pro

130

Val

Leu

Met

His

Ile
210

Ser

Glu

35

Leu

Pro

Thr

Cys

Asn

115

Thr

Val

Cys

Glu

Met

195

Ser

Leu

Gly

Asp

His

Gly

Lys

Cys

100

Lys

Gln

Lys

Ala

Ser

180

Gly

Ser

olitorius

Glu

Val

Val

Gln

His

Phe

85

Arg

Lys

Gly

Ile

Gly

165

Gly

Val

Ser

Thr

Leu

Phe

Ala

Glu

70

Arg

Asn

Ile

Gly

Pro

150

Val

Leu

Lys

Asp

Glu

Ser

Ile

Lys

55

Val

Val

Cys

Trp

Phe

135

Asp

Thr

Arg

Ile

Lys
215

29672

Arg

Pro

Lys

Asn

Val

Gly

Arg

Ser

120

Ala

Gly

Val

Gly

Ala

200

Lys

Thr

Tyr

25

Val

Asp

Gly

Glu

Pro

105

Tyr

Ala

Met

Tyr

Gly

185

Lys

Lys

-63-

Thr

10

Thr

Ile

Leu

Glu

Ile

90

Cys

Asn

Ser

Ala

Ser

170

Ile

Ala

Val

Thr

Tyr

Cys

Gly

Val

75

Val

Asn

Asp

Met

Ala

155

Pro

Leu

Met

Glu

Gly

Thr

Cys

Met

60

Leu

Gly

Thr

Val

Val

140

Glu

Leu

Gly

Gly

Ala
220

Trp

Leu

Gly

45

Ser

Glu

Val

Asp

Tyr

125

Ala

Gln

Lys

Leu

His

205

Leu

Ala

Arg

Ile

Asn

Val

Gly

Asn

110

Thr

Asp

Val

His

Gly

190

His

Glu

Ala

15

Asn

Cys

Tyr

Gly

Cys

95

Glu

Asp

Gln

Ala

Phe

175

Gly

Val

His

Arg

Thr

His

Pro

Ser

80

Ile

Gln

Gly

Lys

Pro

160

Gly

Val

Thr

Leu



Gly

225

Ile

Pro

Leu

Met

Glu

305

Met

Leu

Ser

Ala

Ala

Leu

Thr

Leu

290

Thr

Ile

Glu

Lys

Asp

Asp

Glu

Gly

275

Gly

Glu

Glu

Lys

Leu
355

Asp

Ser

Pro

260

Val

Arg

Glu

Val

Asn

340

Glu

Tyr

Leu

245

Tyr

Ile

Lys

Met

Val

325

Asp

Val

230

Asp

Leu

Asn

Val

Leu

310

Lys

Val

Val

Tyr

Ser

Thr

Ile

295

Asp

Met

Arg

29672

Ser

Ile

Val

Pro

280

Thr

Phe

Asp

Tyr

Ser

Ile

Leu

265

Leu

Gly

Cys

Tyr

Arg
345

Asp

Asp

250

Lys

Gln

Ser

Lys

Ile

330

Phe

Ala

235

Thr

Leu

Phe

Phe

Glu

315

Asn

Val

Glu

Val

Asp

Val

Val

300

Lys

Thr

Val

Ser

Pro

Gly

Thr

285

Gly

Asp

Ala

Asp

Met

Val

Lys

270

Pro

Ser

Leu

Met

Val
350

<210> 15
<211> 2492
<212> ADN

<213> Corchorus

<400> 15
attatcttgg

ctctaatttc
aacattcagc
cgtgagcgaa
aaaaacttgc
ctgccacacc
tttgctagta
aatgaagcta

tcggttcagg

gcatataccc
agattcccat
ttgaaccact
ccattgtaga
atgatgcaaa
cctgacgagt
ggagtatgcg
taacgctgcg

ggaagagaga

olitorius

catatttgaa
caatgtaaac
tgtcatagat
cccggagceat
atcctgatgt
aattgtatcc
gcttgtctgt
cctcaggcac

tgaacccttt

ggcatgggat

cttcaacttt
gtcccgaacc
tagggtggtg
tccectgggge
atgtatggca
ggagtaaacc
gttgtagggc

cgtaagatca

gtcccteccat
gctgcatcaa
aggaccggac
gctcgaggag
acataccagt
atctcggttc
caacatctat
ctctggatat

acctgttcgt

Gln Lys

240

Phe
255

His
Leu Ile
Met Val
Met

Lys

Ser
320

Asn

Glu
335

Arg

Ala Gly

gaccatctgc
catcatggat
ttttgtagta
ggcttgctcc
atccttcaaa
ggggctttgt
gaacgccctc
ggtagtatgt

ccgaagcaaa

60

120

180

240

300

360

420

480

540



ggcttgatac
ggttaaggct
aattagtatg
tttgttaatg
ttttgatggt
aataattttg
acagctcaag
agtcacgggc
ttagaggaac
actaaatggg
gtgatcgatg
ttcctagttg
cggtatctga
atcagctcaa
tctttecatcc
atgggcaatt
agcagactaa
atggtgccaa
ccaagtctat
aacccaaagg
cccaaatgct
ccggcacata
aagcgctggt
taattagagt
cactcacatt
aattttgtca
acagggtaac
ccacagtaga
aaaggagaga

tcttcttctyg

aaaagtgtac
ggtgacaatt
ggacattgat
attcaatgct
ttgattccta
caaaatatca
aatggacatc
ttaaacatag
taaagaagca
catagaagcg
aactttattc
aaagtgaacc
catcagattt
tgtctgcact
ctccaatatc
caaggggctt
gcagtggaag
cggccgactt
taattgcttc
ccttaccgat
tgcctgectce
atagtggtgc
caacaacaat
tataggtaaa
tcttgcagga
ccttattccc
gggtgaaacc
gtattttcaa
gagttccgga

gtgattttga

29672

tgactagaat
gcatgtatga
ctttgcatat
tattgtatct
gtggaaccat
gcaataaaga
agcaagcaaa
catagcaagg
aaatccaata
agggatcgac
taacatctag
tagctactct
tgcaagcctg
aatattgtgc
acttcctcca
attgggcaat
caggggatga
catttttgca
ttcttecttce
tttcacagca
agtcattcca
acccgcatcc
catatctgaa
tatcatctga
gccaaccatg
cacttttgtt
ccattcattt
ggtgacatct
ggaatcccga

catttctttt

aattaatatc
aaaaagtgaa
gagtaattaa
gtagagtggc
atatatagct
gacacaataa
cagcagcaaa
gggaaacaat
ccatgaatca
gatttatcag
actacccagt
gacaaggaat
tccattgctg
ttggcacaaa
acaagcttcc
cccaaagtga
actgcagaca
ggatcattgg
tttggggagc
acatgaccaa
tagtatttca
agtggcatgt
taaccaccat
gggcaatagt
accccaaccc
gcaacaccaa
ctaagggtat
tcctcaccat
gcagcataac

tcgactctgt

-65-

aagtagaagc
tgttaatgat
tatatagaaa
agatgatcat
ttattaaata
gataaagatt
acatttcata
gtaaaagaca
gattcccagc
ttctttaatt
tgggattcta
ttgccacatc
tgttaatctc
agtctagcat
ggcctaaaac
ccagttttcc
ccgtgtcaat
aaagaagaaa
tactaatgac
gcccaccaag
tagggctgta
tatcaggaaa
aatttcttgt
tctccaggtc
caacccggtce
caatttcatg
gcaggtcgga
tttcccttet
caaaagcctt

tttttgtttt

aagtcatttt
tgatgggttt
tgagaaggaa
aatagcttaa
gctaggccag
ctatcgatta
tgaagtcatg
aaagcagtag
agataaaaca
atgctagcgce
atatctggac
gatcacaaaa
atccatccga
ctcttgtgtt
taaaggaaag
attcaccttc
gatatagtcc
tgagtcagca
agtaactttc
tcctgcaact
cactgtgatc
ccgaaccaca
cccatccaca
ctgctggcag
tccctetttg
cccaggaaca
atggcacact
ggagaactgg
ttgtgggtgc

tactttactc

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



29672

tttttttgtt ctcttcactg ttgaagaagt ggttcttatt gttttaaggt tgcaaaatct

aacagatggg tataggacaa tttataggag gagatggtgg ttccttagac actgtttacg

tacacccctt gtataccttt attagttata ga

<210> 16
<211> 744
<212> ADN

<213> Corchorus olitorius

<400> 16
atggctccaa

aagagtctct
agggagcctg
atgactactt
aagaacacca
ctgcctgaag
ttaccagtaa
cttcctgttc
tttgttgatg
aaggttgggg
cccgatgctce
aaagccctag
accctctgcec
<210>
<211>

<212>
<213>

17
247
PRT
Corch

<400> 17
Met Ala Pro
1

Glu Val Gly

Ile Leu Glu
35

Leu Arg Glu

ctcaggcaga
tgcagagtga
aagccatgaa
cagctgatga
tggaaattgg
atggcaagat
tccaaaaagc
ttgaccaaat
ctgacaagga
gagtcatcgg
cattaaggaa
ctgctgatcc

gtcggattaa

orus

Thr Gln

His
20

Lys
Thr

Ser

Leu Thr

Ala

Ser

Val

Ala

acagcaaact
taaactctac
agagctcagg
agggcagttt
tgtttacact
tttggccatg
cggtgttgcet
gattgaagct
caactacatt
ctacgacaac
gtatgtcttg
aaggattgaa

gtga

olitorius

Glu Gln

Leu

Leu

Pro
40

Tyr

Lys His

caagctagta
caatatatac
gagcttactg
ttgaacatgt
ggctattcac
gacatcaacc
cacaagattg
gggacatacc
aactaccaca
accctatgga
tattacagag

atctgccaac

Gln Thr Gln

10

Gln
25

Ser Asp
Glu Pro

Arg

Pro Trp Asn

-66-

ggcaccagga
ttgagaccag
caaaacatcc
tgcttaagcect
tccttgccac
gtgaaaacta
acttcaaaga
atggaacatt
agaggctgat
acggttccgt
actttgtctt

ttcctgttgg

Ala Ser Arg

Lys Leu Tyr
30

Glu Ala Met
45

Leu Met Thr

agttggccac
tgtttatcct
atggaatctc
tattaatgcc
tgcccttget
tgaattgggt
aggccctgcet
cgatttcatc
tgagctagtt
ggtggcgecet
ggagcttaac

cgatggaatt

His Gln

15

Gln Tyr

Lys Glu

Thr Ser

2400

2460

2492

60

120

180

240

~300

360

420

480

540

600

660

720

744



29672

50 55 60

Ala Asp Glu Gly Gln Phe Leu Asn Met Leu Leu Lys Leu Ile Asn Ala
65 70 75 80

Lys Asn Thr Met Glu Ile Gly Val Tyr Thr Gly Tyr Ser Leu Leu Ala
85 90 95

Thr Ala Leu Ala Leu Pro Glu Asp Gly Lys Ile Leu Ala Met Asp Ile
100 105 110

Asn Arg Glu Asn Tyr Glu Leu Gly Leu Pro Val Ile Gln Lys Ala Gly
115 120 125

Val Ala His Lys Ile Asp Phe Lys Glu Gly Pro Ala Leu Pro Val Leu
130 135 140

Asp Gln Met Ile Glu Ala Gly Thr Tyr His Gly Thr Phe Asp Phe Ile
145 150 155 160

Phe Val Asp Ala Asp Lys Asp Asn Tyr Ile Asn Tyr His Lys Arg Leu
165 170 175

Ile Glu Leu Val Lys Val Gly Gly Val Ile Gly Tyr Asp Asn Thr Leu
180 185 190

Trp Asn Gly Ser Val Val Ala Pro Pro Asp Ala Pro Leu Arg Lys Tyr
195 200 205

Val Leu Tyr Tyr Arg Asp Phe Val Leu Glu Leu Asn Lys Ala Leu Ala
210 215 220

Ala Asp Pro Arg Ile Glu Ile Cys Gln Leu Pro Val Gly Asp Gly Ile
225 230 235 240

Thr Leu Cys Arg Arg Ile Lys
245

<210> 18

<211> 744

<212> ADN

<213> Corchorus olitorius

<400> 18
atggcaacca atacccaaga gcagcaaact caggctggca gacaccagga ggttggccac 60
aagagtcttt tgcaaagtga tgctctttac cagtatatcc ttgagacaag tgtgtatcca 120

-67-



agagagcctg
atgacaacat
aagaacacca
cttcctgacg
ctgcctgtaa
ttgcctgttce
ttcgtggatg
aaagttggag
cctgatgctc
aaggctctcg
accctttgcecce
<210>
<211>

<212>
<213>

19
247
PRT
Corch

<400> 19
Met Ala Thr
1

Glu Vval Gly

Ile Glu

35

Leu

Leu Arg Glu

50

Ala
65

Asp Glu

Lys Asn Thr

Thr Ala Leu

Glu
115

Asn Arg

aacccatgaa
cagcagatga
tggaaattgg
atggcaagat
tccaaaaagc
ttgacaaact
ctgacaaaga
gcttaatcgg
ctctcaggaa
ccgccgacce

gtcgaatcaa

orus

Asn Thr

His
20

Lys

Thr Ser

Leu Thr

Gln

Gly

Glu
85

Met

Ala
100

Leu

Asn Tyr

Gln

Ser

Val

Ala

Phe

70

Ile

Pro

Glu

29672

ggagctcagg

agggcaattc
tgtttacact
cttggccatg
aggcgttgca
agtcgaagat
caactacata
ctacgacaac
atatgtcagg
caggattgag

atga

olitorius

Glu Gln

Leu

Leu

Pro
40

Tyr

Lys His

55

Leu Asn

Val

Gly

Asp Asp

Leu Gly
120

Gln

Gln

Arg

Met

Tyr

Gly

Leu

gaattgactg
ctgaacatgc
ggctactctc
gacattaaca
cacaaaattg
gaaaagaatc
aactaccaca
actctétgga
tattacagag

atctgtatgc

Thr
10

Gln

Ser Asp

25

Glu Pro

Pro Trp Asn

Leu
75

Leu

Thr
90

Gly

Lys Ile

105

Pro Val

-68-

Ala

Ala

ccaagcatcc
ttctgaagct
tcttagccac
gggaaaacta
aattcaaaga
atggatcata
agaggttaat
atggctctgt
actttgtttt

ttccegtegg

Gly

Leu
30

Glu Pro Met

45

Leu Met

60

Lys Leu

Tyr Ser

Leu Ala

110

Ile Gln

125

Lys

Arg

Tyr

Thr

Ile

Leu

Met

atggaatctg
gatcaatgcc
agcccttget
cgagttgggt
gggccctgcet
tgacttcatc
agaccttgtg
tgtcgcccca
ggaactcaac

cgatggaatc

His Gln

15

Gln Tyr

Lys Glu
Thr

Ser

Ala
80

Asn

Leu Ala

95

Asp Ile

Ala Gly

180

240

300

360

420

480

540

600

660

720

744



Val

Asp

145

Phe

Ile

Trp

Val

Ala

225

Thr

Ala

130

Lys

Val

Asp

Asn

Arg

210

Asp

Leu

His

Leu

Asp

Leu

Gly

195

Tyr

Pro

Cys

Lys

Val

Ala

Val

180

Ser

Tyr

Arg

Arg

Ile

Glu

Asp

165

Lys

Val

Arg

Ile

Arg

Glu Phe

135

Asp Glu

150

Lys Asp

Val Gly
Val

Ala

Phe
215

Asp

Glu
230

Ile

Ile Lys

29672

Lys

Lys

Asn

Gly

Pro

200

Val

Cys

Glu

Asn

Tyr

Leu

185

Pro

Leu

Met

Gly

His

Ile

170

Ile

Asp

Glu

Leu

Pro

Gly

155

Asn

Gly

Ala

Leu

Pro
235

Ala

140

Ser

Tyr

Tyr

Pro

Asn

220

Val

Leu

Tyr

His

Asp

Leu

205

Lys

Gly

Pro

Asp

Lys

Asn

190

Arg

Ala

Asp

Val

Phe

Arg

175

Thr

Lys

Leu

Gly

Leu

Ile

160

Leu

Leu

Tyr

Ala

Ile
240

<210> 20
<211> 1098
<212> ADN

<213> Corchorus

<400> 20
atgggttcaa

ttgttcgcca
gaacttgacc
gaagtagctt
ttgcggctcc
aaagttgaga
ggtgtcgctc
tactacttga
accgcgttcg

tctgatcact

245

ctggtgaaac
tgcaattggc
tacttgaagt
cccaattgcece
ttgctagtta
ggctctatgg
tttcecgeect
aagatgcagt
agtaccatgg

caactatcac

olitorius

ccaattcact
tagtgcctca
catggccaag
caccaagaac
ctccatttta
ccttggceccecct
taatctcatg
gttggaaggt
cactgaccct

catgaagaag

ccaactcaag
gttcttccca
gctggacctg
cctgatgcac
acttgctcct
gtctgtaaat
aatcaagaca
ggaattccat
agattcaaca

attctcgaga

-69-

tctccgatga
tggtcctcaa
gtgctttctt
ccgtcatgcet
taaggaatct
acctggtcaa
aggtcctaat
tcaacaaggc
aggttttcaa

cctacgatgg

ggaagcaaac
atctgccata
gtccccaaca
cgaccgtatc
tcctgatgge
gaatgaagat
ggagagctgg
ctatggcatg
caggggaatg

attcgagggg

60

120

180

240

300

360

420

480

540

600



ctcaaaacat
aagcaccctt
gctcttcectg
gccattttca
aagaagtgct
cctgattacc
ttggctcaca

ggggcaggtt

ttcctcaaaa

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

21
365
PRT
Corch

<400> 21
Met Gly Ser
1

Glu Glu Ala

Val
35

Pro Met

Ala Lys Ala

50

Gln
65

Leu Pro

Leu Arg Leu

Leu Pro Asp

Leu
115

Lys Tyr

Met
130

Leu Asn

tggttgacgt
ccattaaggg
gtgttgagca
tgaagtggat
atgaagcttt
cagatgctag
accctggtgg
ttcaaggttt

ctgtttaa

orus

Thr Gly

5

Asn Leu

20

Leu Lys

Gly Pro
Thr

Lys

Ala
85

Leu

Gly
100

Lys
Val

Lys

Gln Asp

Glu

Phe

Ser

Gly

Asn

70

Ser

Val

Asn

Lys

29672

tggtggtggt
cattaacttt
tgttggtgga
atgtcatgat
gccagacaat
ccttgccaca
gaaagaaagg

ccaagtaaag

olitorius

Thr Gln

Ala Met

Ala Ile

40

Ala
55

Phe

Pro Asp

Tyr Ser

Glu Arg

Glu Asp

120

Val
135

Leu

gttggtgcca
gatttgcctc
gatatgtttg
tggagcgatg
gggaaagtca
aagctagttg
acagagaagg

tgttgtgctt

Phe Thr

10

Pro

Gln
25

Leu Ala

Glu Leu Asp

Leu Ser Pro

Ala Val

75

Pro

Ile Leu Thr

90

Leu
105

Tyr Gly

Gly Val Ala

Met Glu Ser

-70-

cgcttaacat
atgtcattga
taagtgttcc
aacactgcgt
tcgttgecga
ttcatatcga
aatttgaagc

ttggcactta

Thr Gln Val

Ala Ser

30

Ser

Leu Glu

45

Leu

Thr
60

Glu Val

Met Leu Asp

Cys Ser Leu

Pro
110

Leu Gly

Ser Ala

125

Leu

Trp
140

Tyr Tyr

gatcgtctcc
ggatgctcca
aaaaggagat
aaaattcttg
atgcattctt
ttgtatcatg
cttggcaaag

catcatggag

Ser
15

Asp
Val

Leu

Val Met

Ala

Ser

Ile
80

Arg

Arg Asn

95

Val Cys

Asn

Leu

Leu Lys

660

720

780

840

900

960

1020

1080

1098



Asp

145

Thr

Asn

Glu

Gly

Ile

225

Ala

Pro

Asp

Asp

Asp

305

Leu

Ala

Ala

<210> 22

Ala

Ala

Arg

Thr

Gly

210

Lys

Leu

Lys

Glu

Asn

290

Ala

Ala

Leu

Phe

Val

Phe

Gly

Tyr

195

Val

Gly

Pro

Gly

His

275

Gly

Ser

His

Ala

Gly
355

<211> 1635
<212> ADN

Leu

Glu

Met

180

Asp

Gly

Ile

Gly

Asp

260

Cys

Lys

Leu

Asn

Lys

340

Thr

Glu

Tyr

165

Ser

Gly

Ala

Asn

Val

245

Ala

Val

Val

Ala

Pro

325

Gly

Tyr

Gly

150

His

Asp

Phe

Thr

Phe

230

Glu

Ile

Lys

Ile

Thr

310

Gly

Ala

Ile

Gly

Gly

His

Glu

Leu

215

Asp

His

Phe

Phe

Val

295

Lys

Gly

Gly

Met

29672

Ile

Thr

Ser

Gly

200

Asn

Leu

Val

Met

Leu

280

Ala

Leu

Lys

Phe

Glu
360

Pro

Asp

Thr

185

Leu

Met

Pro

Gly

Lys

265

Lys

Glu

Val

Glu

Gln

345

Phe

-71-

Phe

Pro

170

Ile

Lys

Ile

His

Gly

250

Trp

Lys

Cys

Val

Arg

330

Gly

Leu

Asn

155

Arg

Thr

Thr

Val

Val

235

Asp

Ile

Cys

Ile

His

315

Thr

Phe

Lys

Lys

Phe

Met

Leu

Ser

220

Ile

Met

Cys

Tyr

Leu

300

Ile

Glu

Gln

Thr

Ala

Asn

Lys

Val

205

Lys

Glu

Phe

His

Glu

285

Pro

Asp

Lys

Val

Val
365

Tyr

Lys

Lys

190

Asp

His

Asp

Val

Asp

270

Ala

Asp

Cys

Glu

Lys
350

Gly

Val

175

Ile

Val

Pro

Ala

Ser

255

Trp

Leu

Tyr

Ile

Phe

335

Cys

Met

160

Phe

Leu

Gly

Ser

Pro

240

Val

Ser

Pro

Pro

Met

320

Glu

Cys



29672

<213> Corchorus olitorius

<400> 22
atggcacccc

gatatctata
gttgcttcta
gttgaactca
caagttataa
tcattcctcg
aagcaagcca
gtgaaggaat
ggatgtttac
atcaatcccg
ggtgtgatgt
aacccaaatt
atctatgccc
atgcagaagt
gctccgatgg
gacttgtctt
gatgctgtga
gcaggaccag
ggtgcctgtg
gcctcacttc
ggttacctaa
accggtgata
gaattgatca
gcccaccctg
gttcctgttg
caatatattt
tcaattccaa

tctggaaact

aagcaccaga
ttcctaagca
agccttgttt
cagctcgecg
tgcttttatt
gcgccecgtttg
aagcttccaa
tcgcccagga
atttctccga
acgatgtcgt
taactcacaa
tgtacttcca
tgaactcgat
ttgacatcgg
tgccacccat
cgataaggat
gagccaagtt
ttctagcaat
ggacggtggt
caagaaacca
atgacccaga
tcggttacat
aatataaggg
agattattga
catttgttgt
caaagcaggt
aggcaccatc

actga

attgccacaa
tcttecttta
gatcaatggg
agtcgccgcet
acccaatact
cacggceggcyg
cgccaggatc
aaatgatgtc
gttaactcaa
ggcacttcct
aggtttggtt
cagcgatgac
catgctttgc
attattgttg
agttttggct
ggtgaaatcc
tcctggtgece
gtgcttggga
tagaaatgca
ggctggagag
ggccacagct
tgatgacgac
tttccaggtt
tgctgctgtc
gaaatcagag
tgtgttctac

aggcaagatt

gaagatatca
cattcatatt
acgacgggtc
gggcttcaca
cccgagtttg
aacccgtttt
ataatcactc
aaggtcatgt
gctgacgaga
tattcgtcgg
accagcgtgg
gtcatcttat
gggcttcggg
gatttgattc
attgccaagt
ggcgecgege
aaactcggtce
tttgccaagg
gagatgaaaa
atttgcatta
aggaccattg
gatgaactct
gctcctgctg
gtcgcaatga
aaatcaggaa
aagagaataa

ttgagaaagg

-72-

tttttcgatc
gcttcgagaa
agatttatac
aactcggcgt
tcctgtettt
tcaccgceccce
aagcttcgta
gcattgactc
acgatctccc
gaaccaccgg
ctcaacaggt
gtactctgcc
ccggagcetgce
agaaatacaa
catcggaaac
cgttgggtaa
agggatatgg
aaccatttga
tcgttgaccce
gaggggatca
acaaagatgg
tcatcgttga
agcttgaagc
aggatgaggt
tcactgagga
gccgtgtgtt

aattgagagc

aaaacttcct
catttcgaag
ttacgaagaa
tcaacaacgt
cctcggegcet
ggaggttgce
cgtcgacaaa
agctccggaa
ggaagtcgaa
gctcccaaaa
cgacggtgaa
catgttccat
gattttgatc
aattacgatt
tgaaaaatac
agagctggaa
gatgacagaa
aatcaaatcc
agacaccggt
gatcatgaaa
ctggttacat
tcgtttgaag
tatgcttatt
agctggagaa
tgaaatcaag
cttcatggaa

taaattggct

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

1635



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

<400>

23

544

PRT
Corchorus

23

Met Ala Pro Gln

1

Ser Lys Leu Pro

20

Tyr Cys Phe Glu

35

Asn Gly Thr Thr

50

Ala Arg Arg Val

65

Gln Val Ile Met

Phe Leu Gly Ala

100

Phe Phe Thr Ala

115

Arg Ile Ile Ile
130

Ala Gln Glu Asn

145

Gly Cys Leu His

Pro Glu Val Glu

180

Ser Gly Thr Thr

195

Leu Val Thr Ser
210

olitorius

Ala

Asp

Asn

Gly

Ala

Leu

85

Ser

Pro

Thr

Asp

Phe

165

Ile

Gly

Val

Pro

Ile

Ile

Gln

Ala

70

Leu

Phe

Glu

Gln

Val

150

Ser

Asn

Leu

Ala

Glu

Tyr

Ser

Ile

55

Gly

Leu

Leu

Val

Ala

135

Lys

Glu

Pro

Pro

Gln
215

29672

Leu

Ile

Lys

40

Tyr

Leu

Pro

Gly

Ala

120

Ser

Val

Leu

Asp

Lys

200

Gln

Pro

Pro

25

Val

Thr

His

Asn

Ala

105

Lys

Tyr

Met

Thr

Asp
185

Gly

Val

-73-

Gln

10

Lys

Ala

Tyr

Lys

Thr

90

Val

Gln

Val

Cys

Gln

170

Val

Val

Asp

Glu

His

Ser

Glu

Leu

75

Pro

Cys

Ala

Asp

Ile

155

Ala

Val

Met

Gly

Asp

Leu

Lys

Glu

60

Gly

Glu

Thr

Lys

Lys

140

Asp

Asp

Ala

Leu

Glu
220

Ile

Pro

Pro

45

Val

Val

Phe

Ala

Ala

125

Val

Ser

Glu

Leu

Thr

205

Asn

Ile

Leu

30

Cys

Glu

Gln

Val

Ala

110

Ser

Lys

Ala

Asn

Pro

190

His

Pro

Phe

15

His

Leu

Leu

Gln

Leu

95

Asn

Asn

Glu

Pro

Asp

175

Tyr

Lys

Asn

Arg

Ser

Ile

Thr

Arg

Ser

Pro

Ala

Phe

Glu

160

Leu

Ser

Gly

Leu



Tyr

225

Ile

Ala

Ile

Leu

Ile

305

Asp

Gly

Lys

Asn

Arg

385

Gly

Gly

Leu

Gln

Phe

Tyr

Ile

Gln

Ala

290

Arg

Ala

Met

Glu

Ala

370

Asn

Tyr

Trp

Phe

Val
450

His

Ala

Leu

Lys

275

Ile

Met

Val

Thr

Pro

355

Glu

Gln

Leu

Leu

Ile

435

Ala

Ser

Leu

Ile

260

Tyr

Ala

Val

Arg

Glu

340

Phe

Met

Ala

Asn

His

420

Val

Pro

Asp

Asn

245

Met

Lys

Lys

Lys

Ala

325

Ala

Glu

Lys

Gly

Asp

405

Thr

Asp

Ala

Asp

230

Ser

Gln

Ile

Ser

Ser

310

Lys

Gly

Ile

Ile

Glu

390

Pro

Gly

Arg

Glu

Val

Ile

Lys

Thr

Ser

295

Gly

Phe

Pro

Lys

Val

375

Ile

Glu

Asp

Leu

Leu
455

29672

Ile

Met

Phe

Ile

280

Glu

Ala

Pro

Val

Ser

360

Asp

Cys

Ala

Ile

Lys

440

Glu

Leu

Leu

Asp

265

Ala

Thr

Ala

Gly

Leu

345

Gly

Pro

Ile

Thr

Gly

425

Glu

Ala

-74-

Cys

Cys

250

Ile

Pro

Glu

Pro

Ala

330

Ala

Ala

Asp

Arg

Ala

410

Tyr

Leu

Met

Thr

235

Gly

Gly

Met

Lys

Leu

315

Lys

Met

Cys

Thr

Gly

395

Arg

Ile

Ile

Leu

Leu

Leu

Leu

Val

Tyr

300

Gly

Leu

Cys

Gly

Gly

380

Asp

Thr

Asp

Lys

Ile
460

Pro

Arg

Leu

Pro

285

Asp

Lys

Gly

Leu

Thr

365

Ala

Gln

Ile

Asp

Tyr

445

Ala

Met

Ala

Leu

270

Pro

Leu

Glu

Gln

Gly

350

Val

Ser

Ile

Asp

Asp

430

Lys

His

Phe

Gly

255

Asp

Ile

Ser

Leu

Gly

335

Phe

Val

Leu

Met

Lys

415

Asp

Gly

Pro

His

240

Ala

Leu

Val

Ser

Glu

320

Tyr

Ala

Arg

Pro

Lys

400

Asp

Glu

Phe

Glu



Ile
465

Ile Asp

Val Pro Val

Asp Glu Ile

Ile Ser Arg

515

Ile
530

Lys Leu

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

24
964
ADN
Corch

<400> 24
tgtgttaggg

aggagtcagc
ttgaccctga
ggccaacagt
cagaaggctg
ttgtagatag
tggaacagtt
atgaagaagc
ccgaggcaga
gtgttgcttt
tgattaaaca
gtcaacagag
tggccatctg
gattgaaagt
ctggcggcat

caagttttca

Ala Ala

Val

29672

Val Ala

470

Ala Phe

485

Lys Gln

500

Val Phe

Arg Lys

orus

atatgggctg
acggtatggg
aactggagag
aatgaagggt
gttaaaaact
attgaaggaa
acttcattcc
agggcagatt
agtcatggat
tatcgattct
ttctctttcc
gagtttgccg
ctgaaggctt
aaattctttt
tgatcaccat

ggggaaaaaa

Val

Tyr

Phe

Glu

Val Lys

Ile Ser

Met Glu

520

Leu
535

Arg

olitorius

actgagactg
acggtcggtc
gccctgectce
tatataggag
ggtgatatat
ttgatcaaat
catcctaaaa
cccatggcect
ttcgttgcaa
attccaaaat
agtggtttat
actgctgaga
tgattccact
tagattttag
agcaacagaa

gaaattagtt

Met Lys Asp

475

Glu
490

Ser Lys

Lys Gln Val

505

Ser Ile Pro

Ala Lys Leu

gaggaggagce
gccttgcaga
ctgggcagag
atgagaaggc
gttattttga
acaaggcata
ttgccgatgce
atgttgtaag
aacaggttgc
ctccggcagg
caaagttata
aagacctctt
gttggttatt
acagcttggg
caataactaa

gagtgttgtt

-75-

Glu Val Ala

Ser Gly Ile

Val Phe Tyr

510

Ala
525

Lys Pro

Ala
540

Ser Gly

gactagggtg
aaatatggaa
aggggaatta
aactgctgaa
ctctgagggg
tcaggttcct
agctgtgatt
aaatgccgga
accatacaag
aaagatctta
acaatctgga
agtgaacatg
gttacagttc
attctaaatg
attgtatact

gaacatgaca

Glu
480

Gly

Thr
495

Glu

Lys Arg

Ser Gly

Asn Tyr

atagggcctg
gccaagatag
tggttgcgag
accttggatt
tttctctata
cccgctgaat
ccgtaccctg
agtagcatca
aagatccgac
aggagggagce
acatacaaca
aaaacctact
aaaaacttca
agttccctta
atttgtgttt

tgagatgagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gaca

<210> 25

<211> 1154
<212> ADN
<213>

<400> 25
tctcggactt

tggtttcagce
aagcaaagga
caataagtaa
ttagcaaact
ggaagaaatg
cttttctcaa
gcaatctctt
gttcaaaacc
tttgcggaac
cagctggtgg
aaatctcatc
ctatggtggc
tgttgaacaa
ataattagtt
tagccgaggg
gtgccacatg
agaactggtc
atgcattgta
tggacagaca
<210> 26

<211> 1644
<212> ADN

aaaatgttct
cttcaatatt
ccaaggggag
taacatggtg
acaatatcat
aaaatttcaa
tatctttect
gtagaaaacc
atttgatcta
tacagctgca
cacttggaag
atcttcatca
tgctgtggcecce
atcaggattg
aacctttcat
agcagccggt
aaccagactt
cagcttctgt
aaaggtagag

taac

29672

Corchorus olitorius

tccaccctta
ccctcettatt
gaatagtaag
atttttagta
catgattata
ggcagggtag
gaaggagact
acctgttttg
accacaaatg
tctgcaattg
cctttgaatt
acataaccaa
gcgacatcat
acagaatttc
gatttgggat
ttcagggtca
ggttggaaag
catcccatat

tgtgtaacac

<213> Corchorus olitorius

<400> 26

caggtttgag
tcaagaatac
aaaggacata
gtaacatttt
aatccaaata
cagattgagc
tgggaattgc
caatgaattc
caacaggaac
atggatggct
tgatgatttc
tgtcacctgt
tcaaataacc
ttttatcaga
ccgcgaatgce
atgaccttaa
ggttgcttag
ccctatattt

tacatggtat

tttaaacccc
aacagaacaa
attttaagca
tgactcacta
aaaatctaca
agccagctta
atgaacaaag
tttgacagct
ttcceccagea
tacaaggaga
ctttacccta
atgaagccaa
taaaatttgt
tcaaacagtt
aaatttcgcecc
gctcagcatt
caaatcctag
gtgtggaaat

gattctatat

aagtcaagaa
ttttcatgac
taaggactac
cattaattaa
aatactagaa
gctctgagat
taaatcttat
tcttcagtaa
acttcatctt
gattcaagct
tcaacaatga
ccctccacat
tcattagaaa
ttaaagatgt
aggttgattg
tctaaccaca
gcacattgat
gacatagtta

aaatgtaata

atggagaaat ctgggtatgg aagagatggg atttacaggt ctctaaggcc acctgtaatt

cttcccaagg atccaaatct ttccatgatt tcatttctgt ttagaaacat ttcttcttac

-76-

964

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1154

60

120



cctcaccatc
aaatccactg
cgtgtcttga
gccattggcg
caaatcaaag
aaggatttca
tctgatgtaa
agcgtgacag
tcctecggea
gcggctttga
tgtgttttgc
ataggaaaca
gagaagtata
cagagtgtgg
cctcttggga
caggggtttg
gtccgacata
actgagagtc
aatatgatgc
ggttgggtac
gaccgaatta
ggactacttg
gaagctggtg
gaggatgtcc
acattcataa
gcggaagtaa
<210> 27
<211> 547
<212> PRT
<213>

<400> 27

cagccctcat
tcatcaagct
tttttgcacc
ctattgctac
attcgactcc
agcttcctgt
aaaatgtccc
agcttcccgce
cgacaggggt
tgataaccaa
ccttgttcca
ctttggtttc
aagccaccca
ttaagaagtt
aggatttgat
gaatgactga
ctggttcagc
taaagcctct
aaggttacta
atacaggaga
aagagttgat
tatctcatcc
aggttccggt
aaaattttat
cgagtgtccc

gatccaagat

29672

tgatgctgat
ttcececatget
aaattcgatc
aaccgccaac
caagcttctt
tatattgcett
aaaaatctta
ggtttctgtt
aagtaaaggt
ggaccaagaa
tgtctttgga
tatggcaaag
tttgtgggtt
tgatctttcc
ggaggaatgt
aacttgtggce
tggaatgctt
tcctceccaat
caacaatcca
tcttggatac
caaatataaa
tgaaatattg
tgcatatgtt
agctaaacag
aaagtcggct

gtga

Corchorus olitorius

tccaatgaaa
tttctcaatc
caattccctc
cccatttaca
gttactgttc
ggtcctaaac
tcttttcatg
aagcaaactg
gttgttttga
cttgccggeg
ttggcggtta
ttcgattttg
gtgccgccaa
tcagtgaggc
gcaaaaaatt
attgtctcag
gtttcaagca
caattagggg
gaggcaacaa
tttgatgaag
ggattccaga
gatgctgttg
gttcgctcecce
gtggcaccgt

tcaggaaaaa

ttctaacttt
tgggtatcaa
tctgtttectt
ctgtcaatga
ctgaattgtt
agaacaaacc
accttctcga
atacggcgtc
cgcataggaa
ataagcaccg
ttgcgttttc
ggttgttttt
ttgtgcttgce
aaattggctc
ttcctecagge
tggagaatcc
ttgaagctca
aaatatgggt
aactaacaat
atgggaatct
ttgcaccagc
tcatcccecgta
ctaacagctc
tcaaaagact

tcctgaggag

ttctcagttc
caaaaaagac
cgctgtaacc
actctcgaaa
cgacaaagtt
cccatctcca
tttagcgggg
acttttatac
tttcattgca
ggttttcttg
acagctgcag
gaagaatgca
catggctaag
tggcgctgcet
tgtggttatg
tacagttggt
aataatcagt
tcgagggect
agataaaaag
ttatgttgtt
cgaacttgaa
tcctgacget
actgactgag
aaggagagtt

agagcttata

Met Glu Lys Ser Gly Tyr Gly Arg Asp Gly Ile Tyr Arg Ser Leu Arg

-77-

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

1644



Pro

Leu

Ala

Ile

65

Arg

Phe

Tyr

Leu

Leu

145

Ser

Asp

Thr

Lys

Ile

225

Cys

Pro

Phe

Asp

50

Lys

Val

Ala

Thr

Leu

130

Pro

Asp

Leu

Asp

Gly

210

Thr

Val

Val

Arg

35

Ser

Leu

Leu

Val

Val

115

Val

Val

Val

Ala

Thr

195

Val

Lys

Leu

Ile

20

Asn

Asn

Ser

Ile

Thr

100

Asn

Thr

Ile

Lys

Gly

180

Ala

Val

Asp

Pro

Leu

Ile

Glu

His

Phe

85

Ala

Glu

Val

Leu

Asn

165

Ser

Ser

Leu

Gln

Leu

Pro

Ser

Ile

Ala

70

Ala

Ile

Leu

Pro

Leu

150

Val

Val

Leu

Thr

Glu

230

Phe

Lys

Ser

Leu

55

Phe

Pro

Gly

Ser

Glu

135

Gly

Pro

Thr

Leu

His

215

Leu

His

29672

Asp

Tyr

Thr

Leu

Asn

Ala

Lys

120

Leu

Pro

Lys

Glu

Tyr

200

Arg

Ala

Val

Pro

25

Pro

Phe

Asn

Ser

Ile

105

Gln

Phe

Lys

Ile

Leu

185

Ser

Asn

Gly

Phe

-78-

10

Asn

His

Ser

Leu

Ile

90

Ala

Ile

Asp

Gln

Leu

170

Pro

Ser

Phe

Asp

Gly

Leu

His

Gln

Gly

75

Gln

Thr

Lys

Lys

Asn

155

Ser

Ala

Gly

Ile

Lys

235

Leu

Ser

Pro

Phe

60

Ile

Phe

Thr

Asp

Val

140

Lys

Phe

Val

Thr

Ala

220

His

Ala

Met

Ala

45

Lys

Asn

Pro

Ala

Ser

125

Lys

Pro

His

Ser

Thr

205

Ala

Arg

Val

Ile

30

Leu

Ser

Lys

Leu

Asn

110

Thr

Asp

Pro

Asp

Val

190

Gly

Ala

Val

Ile

15

Ser

Ile

Thr

Lys

Cys

95

Pro

Pro

Phe

Ser

Leu

175

Lys

Val

Leu

Phe

Ala

Phe

Asp

Val

Asp

80

Phe

Ile

Lys

Lys

Pro

160

Leu

Gln

Ser

Met

Leu

240

Phe



Ser

Phe

Trp

Lys

305

Pro

Ala

Ser

Met

Lys

385

Asn

Ile

Glu

Tyr

Ser

465

Glu

Gln

Gly

Val

290

Lys

Leu

Val

Val

Leu

370

Pro

Met

Asp

Asp

Lys

450

His

Ala

Leu

Leu

275

Val

Phe

Gly

Val

Glu

355

Val

Leu

Met

Lys

Gly

435

Gly

Pro

Gly

Gln

260

Phe

Pro

Asp

Lys

Met

340

Asn

Ser

Pro

Gln

Lys

420

Asn

Phe

Glu

Glu

245

Ile

Leu

Pro

Leu

Asp

325

Gln

Pro

Ser

Pro

Gly

405

Gly

Leu

Gln

Ile

Val

Gly

Lys

Ile

Ser

310

Leu

Gly

Thr

Ile

Asn

390

Tyr

Trp

Tyr

Ile

Leu

470

Pro

Asn

Asn

Val

295

Ser

Met

Phe

Val

Glu

375

Gln

Tyr

Val

Val

Ala

455

Asp

Val

29672

Thr

Ala

280

Leu

Val

Glu

Gly

Gly

360

Ala

Leu

Asn

His

Val

440

Pro

Ala

Ala

Leu

265

Glu

Ala

Arg

Glu

Met

345

Val

Gln

Gly

Asn

Thr

425

Asp

Ala

Val

Tyr

-79-

250

Val

Lys

Met

Gln

Cys

330

Thr

Arg

Ile

Glu

Pro

410

Gly

Arg

Glu

Val

Val

Ser

Tyr

Ala

Ile

315

Ala

Glu

His

Ile

Ile

395

Glu

Asp

Ile

Leu

Ile

475

Val

Met

Lys

Lys

300

Gly

Lys

Thr

Thr

Ser

380

Trp

Ala

Leu

Lys

Glu

460

Pro

Arg

Ala

Ala

285

Gln

Ser

Asn

Cys

Gly

365

Thr

Val

Thr

Gly

Glu

445

Gly

Tyr

Ser

Lys

270

Thr

Ser

Gly

Phe

Gly

350

Ser

Glu

Arg

Lys

Tyr

430

Leu

Leu

Pro

Pro

255

Phe

His

Val

Ala

Pro

335

Ile

Ala

Ser

Gly

Leu

415

Phe

Ile

Leu

Asp

Asn

Asp

Leu

Val

Ala

320

Gln

Val

Gly

Leu

Pro

400

Thr

Asp

Lys

Val

Ala

480

Ser



Ser

Pro

Ser

Ser

Leu

Phe

Ala

530

Lys

Thr

Lys

515

Ser

Met

545

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

28
1089
ADN

<400> 28

tccaacacca
aacaacgccc
cacaaaagca
tcgtecgtttt
atcaagcttt
ggtaaagcaa
tctgataaca
aaatcttggc
acatattggg
tcgtttgatg
atgaaagaga
tcgatgccta
aaagtgtagg
gagagttttt
aatttggacc
tctgctgcag
tggtttgatg

aaagagaaat

485

Glu Glu
500

Arg Leu

Gly Lys

acggcggcac
ctatctcaaa
cgctgttgag
tcaggtaaag
tgtgggtcaa
cagggtcatc
ccgtgaaatg
caattttagg
attgcgtgat
tgtaaaaagg
agacgaattc
aatttgacaa
ttttggcaga
caaagcagta
tgaaaatgtg
gcttttgtgg
agtacttgtt

aaatataagg

29672

Asp Val Gln Asn Phe
505

Arg Arg Val Thr Phe

520

Ile Leu Arg Arg Glu

535

Corchorus olitorius

caccgccgcec
tttctgcatc
tgagtaaatg
attggggttc
aacgactcct
agggtcaatg
caagcagttt
gaagttttgg
aataatctta
gttggcagtt
agcacagttt
accagcggct
ggatattcca
agtatggaga
atgattagtt
ttcaacagga
gggatttttg

taataagaag

490

Ile

Ile

Leu

acggacacct
agcaaaaccg
tgaaacaatg
tctccatcta
ttgggtaacc
gaaacttcgg
tctgggggat
ttttgggtcyg
gcccgagcag
gtggaaactg
gggaggagaa
gtctttcgag
gagatcaaac
gggaggtgat
tgaggggaag
tgatcagcta
ggttagaggg

tggcaagcaa

-80-

Ala

Thr
525

Ile
540

tatgcctctg
cagcccctge
gcaaaacgca
cttgctgcge
ctgttgttcc
ggatatcgtt
catcgatggt
tctcatectt
ctttgaattg
ctccaatcat
tcatgatgac
aaatcaagtg
atggcttgtc
tggagatggg
gttttggtgt
tggagatcat
aaagtgaatg

gggccaagga

495

Lys Gln Val Ala
510

Ser Val Pro Lys

Ala Glu Val Arg

tatcaattcc
tctcaaggaa
taacacaacg
tacgctcgtg
tgaagagaat
ttcatttccc
tacaactttg
aagcttgtcg
tttgaagatt
ggaagctccc
atcgcccttce
agtttcagag
agggaaagag
aatgtcaggc
tgtcgaaagc
ggtggtaatt

aaaggaaaga

gaggtaggtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gaagaggaa

<210> 29

<211> 1689
<212> ADN
<213>

<400> 29
atggcaacga

tttcctgact
atccccacta
gtcactgctt
ttggtccaat
ttgcttttgt
ggcgcaatcg
gctgattcta
ttgggtgttc
tttttacctt
attaagcagc
ggagttgtat
gcttcacagt
catatatatg
gtcatgagga
cactttccag
gaaaataact
tccatagagg
acagaatcaa
tcaataggac
tctatgcectc
tacttgaata
ggtgacattg
attataaagt

catcctgaga

gcttgaactc
ggtattcacc
atccatatct
tcattgattc
ctatggcttc
tgccaaattc
ttacccctat
atgtgcgttt
atgcaattgg
tttataagct
aagacactgc
taacacatgg
atgaatatcc
ggctatcact
aatttaatgc
ttgttccacc
tcaagagctt
attttgttca
ctgcagtagg
ttctagcacc
ctggtgatta
atgttgaagc
cttgttttga
acaaaggcta

tacttgacgc

29672

Corchorus olitorius

ccatttcagc
ggaaacagga
tgatgttgtt
ctcatctggg
tggtctccac
tcttcactat
gaatccactg
cgctttcact
ggtaccggaa
tatggcgggg
ggcgataatg
gaatttcata
aggttcagag
gtttgtggtt
tggtgaattg
tatactcaca
gaaacaggtt
ggctttccct
aactcggggce
aaacatgcaa
cggcgagcectt
caccctgatg
tgaagatggc
tcagatagct

tgctgtaact

ttcccaacct
atctatacca
tccttecattt
ttttcaatat
cacctgggtg
cctattattt
agtagcattt
cttcttgaaa
aacatgaact
caatctggta
tattcatcgg
gcaatgattg
attgtatatt
ggattgttat
gtaaaagtaa
gcattgacaa
tcttgcggtg
catgttgatt
ttcaacaccg
gctaaagtgg
tggttaagag
tcaatccaca
tatatgtatt

cctgccgatt

ggagccagtg

-81-

ccgaatccaa
gcaagcatgc
tctctcacca
cttactcaaa
tttccaaagg
tcttcagtgt
ccgagatcaa
cggttgacaa
tggattcaga
ataaggcccc
gaactacagg
agctttttgt
tagctgctct
cgttggggtc
ttgataagtt
taagcgccaa
ctgctcctat
tcattcaggg
gaaaacatca
tggatctgaa
gacctgcaat
gagatggttg
tatctgaccg
tagaggccat

atgaagcatg

aacaactcgt
ctccgtatcc
acatcaaggg
gctcttacct
tgacgtggtc
tttatattta
gaaacagatt
actggagaag
aaaggttgat
aaggccagtg
aacgagtaag
aaaatttgaa
accaatgttc
tacagttgtt
tgggatcacc
gggtgtttgt
aagcaggaaa
ctatgggatg
taaatattct
ttctggttct
tatgcaacga
gctacgtact
cttaaaagag
attaattacc

tggtgagatt

1089

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



cctgtggcat ttgtggtgag gaggcatggt tgcacactga cccatggcge tgtcatggac
ttcgtggcta agcaggttgc accttataag aaagtaagaa aggtggtgtt ttcaaattca

ataccgaggt ctgctgcagg aaagatcctc cgaagagaac tcaagaagtt cttatgttca

aggctttaa

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

<400>

30

562

PRT
Corchorus

30

Met Ala Thr Ser

1

Lys Thr Thr Arg

Thr Ser Lys His

35

Val Val Ser Phe

50

Ile Asp Ser Ser

65

Leu Val Gln Ser

Gly Asp Val Val

100

Ile Phe Phe Ser

115

Pro Leu Ser Ser
130

Val Arg Phe Ala

145

Leu Gly Val His

Glu Lys Val Asp

olitorius

Leu

Phe

Ala

Ile

Ser

Met

85

Leu

Val

Ile

Phe

Ala

165

Phe

Asn

Pro

Ser

Phe

Gly

70

Ala

Leu

Leu

Ser

Thr

150

Ile

Leu

Ser

Asp

Val

Ser

55

Phe

Ser

Leu

Tyr

Glu

135

Leu

Gly

Pro

29672

His

Trp

Ser

40

His

Ser

Gly

Leu

Leu

120

Ile

Leu

Val

Phe

Phe

Tyr

25

Ile

Gln

Ile

Leu

Pro

105

Gly

Lys

Glu

Pro

Tyr

-82-

Ser

10

Ser

Pro

His

Ser

His

90

Asn

Ala

Lys

Thr

Glu

170

Lys

Phe

Pro

Thr

Gln

Tyr

75

His

Ser

Ile

Gln

Val

155

Asn

Leu

Pro

Glu

Asn

Gly

Ser

Leu

Leu

Val

Ile

140

Asp

Met

Met

Thr

Thr

Pro

45

Val

Lys

Gly

His

Thr

125

Ala

Lys

Asn

Ala

Ser

Gly

30

Tyr

Thr

Leu

Val

Tyr

110

Pro

Asp

Leu

Leu

Gly

Glu

15

Ile

Leu

Ala

Leu

Ser

95

Pro

Met

Ser

Glu

Asp

175

Gln

Ser

Tyr

Asp

Phe

Pro

80

Lys

Ile

Asn

Asn

Lys

160

Ser

Ser

1560

1620

1680

1689



Gly

Ile

Thr

225

Ala

Leu

Leu

Glu

Val

305

Glu

Ile

Asp

Arg

Leu

385

Ser

Ile

Asn

Met

210

His

Ser

Pro

Ser

Leu

290

Pro

Asn

Ser

Phe

Gly

370

Ala

Met

Met

Lys

195

Tyr

Gly

Gln

Met

Leu

275

Val

Pro

Asn

Arg

Ile

355

Phe

Pro

Pro

Gln

180

Ala

Ser

Asn

Tyr

Phe

260

Gly

Lys

Ile

Phe

Lys

340

Gln

Asn

Asn

Pro

Arg

Pro

Ser

Phe

Glu

245

His

Ser

Val

Leu

Lys

325

Ser

Gly

Thr

Met

Gly

405

Tyr

Arg

Gly

Ile

230

Tyr

Ile

Thr

Ile

Thr

310

Ser

Ile

Tyr

Gly

Gln

390

Asp

Leu

Pro

Thr

215

Ala

Pro

Tyr

Val

Asp

295

Ala

Leu

Glu

Gly

Lys

375

Ala

Tyr

Asn

29672

Val

200

Thr

Met

Gly

Gly

Val

280

Lys

Leu

Lys

Asp

Met

360

His

Lys

Gly

Asn

185

Ile

Gly

Ile

Ser

Leu

265

Val

Phe

Thr

Gln

Phe

345

Thr

His

Val

Glu

Val

-83-

Lys

Thr

Glu

Glu

250

Ser

Met

Gly

Ile

Val

330

Val

Glu

Lys

Val

Leu

410

Glu

Gln

Ser

Leu

235

Ile

Leu

Arg

Ile

Ser

315

Ser

Gln

Ser

Tyr

Asp

395

Trp

Ala

Gln

Lys

220

Phe

Val

Phe

Lys

Thr

300

Ala

Cys

Ala

Thr

Ser

380

Leu

Leu

Thr

190

Asp Thr
205

Gly Val

Val Lys

Tyr Leu

Val Val

270

Phe Asn

285

His Phe

Lys Gly

Gly Ala

Phe Pro

350

Ala Val

365

Ser Ile

Asn Ser

Arg Gly

Leu Met

Ala

Val

Phe

Ala

255

Gly

Ala

Pro

Val

Ala

335

His

Gly

Gly

Gly

Pro

415

Ser

Ala

Leu

Glu

240

Ala

Leu

Gly

Val

Cys

320

Pro

Val

Thr

Leu

Ser

400

Ala

Ile



His

Asp

Lys

465

His

Cys

Leu

Tyr

Ala
545

Arg

Gly

450

Gly

Pro

Gly

Thr

Lys

530

Ala

Asp

435

Tyr

Tyr

Glu

Glu

His

515

Lys

Gly

420

Gly

Met

Gln

Ile

Ile

500

Gly

Val

Lys

Trp

Tyr

Ile

Leu

485

Pro

Ala

Arg

Ile

Leu

Leu

Ala

470

Asp

Val

Val

Lys

Leu
550

Arg

Ser

455

Pro

Ala

Ala

Met

Val

535

Arg

29672

Thr

440

Asp

Ala

Ala

Phe

Asp

520

Val

Arg

425

Gly

Arg

Asp

Val

Val

505

Phe

Phe

Glu

Asp

Leu

Leu

Thr

490

Val

Val

Ser

Leu

Ile

Lys

Glu

475

Gly

Arg

Ala

Asn

Lys
555

Ala

Ala

Ala

Arg

Arg Leu

<210> 31
<211> 1299
<212> ADN

<213> Corchorus olitorius

<400> 31
atgattgtga

tgcttatgga
ttctataggc
ggcaaggcct
aggattgaga
gtcattgatg
gttgattatt

aaatgtggtg

acgtgaaaga
actccaatgt
catcgggtgce
tggtgcecgtt
ttgattgcaa
attttggtga
ctggtggcat

gagcatcact

atcaacaatg
ggacttggtg
atccaacttc
ttaccccatg
tggtgcaggg
ttttgctccce
cgagacttac

tggtgttggce

gtacctccgg
gtgcccaggt
tttgacccaa
gcggggceggt
gtgctctttg
actttggagc
ccgctcttgg

atgcaacatc

430

Cys Phe

445

Glu
460

Ile Ile

Ile

Ser

His

510

Gln
525

Lys Val

Ser Ile

540

Lys Phe

cggaggagac
tccatacccc
aggtcatgaa
tgaagaggga
ttgaggctga
tcaggcagct
ttttgcaggt

atgcggcaga

Leu

Asp

Gly

Pro

Leu

Asp

Lys

Ile

Glu

495

Cys

Ala

Arg

Cys

Glu

Tyr

Thr

480

Ala

Thr

Pro

Ser

Ser
560

tccacgggtt
gagcgtctac
ggaggctctg
tgaagatgga
gactaatgct
cattccaact
cacttatttc

tggcttttet

60

120

180

240

300

360

420

480



ggtctccatt
ccattcatcg
attgaatacc
gcagcagtct
aaggaagatg
agatcagtct
‘actgatggaa
ttcaccgcta
gctgggaaaa
gattacctag
tgtccgaatc
tggggccgac
ttaccaagtc
atgaaactgt
<210>
<211>

<212>
<213>

32
432
PRT

<400> 32

Corchorus

ttatcaatac
atcgtaccct
aaccacctcc
ccattttcaa
ggaacactat
gcaaagcacg
gggctaggtt
ccccaattgce
ttcatgatgc
aacttcagcc
ttgggattac
ccatatttat
caaccaatga

ttgagaagat

29672

atggtccgat
gctccgtgcec
tgcattgaaa
attgacccga
tgcttatagce
tggacttcct
gcgccccceca
agtggccggt
cttggttcgce
tgatttatct
tagttggtca
gggtcctggt
tgggagctta

cttttatgat

olitorius

atggctcgtg
cgggatccac
tctgcacctg
gaacagctaa
tcatatgaga
gatgatcaag
cttccacctg
gagctaatgt
atggacaatg
gcccttgtte
aggctgccaa
ggaatccctt
tcagttgcca

gacatataa

gtcttgacct
cgcaacctgce
aatccacagg
atgcacttaa
tgttgtcagg
agtcaaaatt
gttactttgg
caaagccaac
attatctaaa
gtggagcaca
tccacgatgce
atgaggggtt

tcgctctgea

Met Ile Val

1

Thr

Arg

Asn

Val

65

Arg

Pro

Phe

Phe

50

Pro

Ile

Arg

His

35

Phe

Phe

Glu

Asn

Val

20

Thr

Asp

Tyr

Ile

Val

5

Cys

Pro

Pro

Pro

Asp
85

Lys

Leu.

Ser

Lys

Met

70

Cys

Glu

Trp

Val

Val

55

Ala

Asn

Ser

Asn

Tyr

40

Met

Gly

Gly

Thr

Ser

25

Phe

Lys

Arg

Ala

-85-

Met

10

Asn

Tyr

Glu

Leu

Gly

Val

Val

Arg

Ala

Lys

75

Val

Pro

Asp

Pro

Leu

60

Arg

Leu

Pro

Leu

Ser

45

Gly

Asp

Phe

Ala

Val

30

Gly

Lys

Glu

Val

cacaattcca
attcgagcac
ttctgaaggt
agctaagtcc
tcatgtatgg
gtacattgcc
aaatgttatt
atggtatgct
gtcagccctce
tacatttaag
agattttgga
atcttttgtg

aaccgaacac

Glu
15

Glu

Val Pro

Ala Ser

Ala Leu

Asp Gly

80

Glu
95

Ala

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1299



Glu

Glu

Thr

Ala

145

Gly

Leu

Pro

Leu

Ile

225

Lys

Gly

Gln

Pro

Pro

305

Ala

Thr

Leu

Tyr

130

Ser

Leu

Thr

Pro

Lys

210

Phe

Glu

His

Glu

Pro

290

Ile

Gly

Asn

Arg

115

Pro

Leu

His

Ile

Gln

195

Ser

Lys

Asp

Val

Ser

275

Leu

Ala

Lys

Ala

100

Gln

Leu

Gly

Phe

Pro

180

Pro

Ala

Leu

Gly

Trp

260

Lys

Pro

Val

Ile

Val

Leu

Leu

Val

Ile

165

Pro

Ala

Pro

Thr

Asn

245

Arg

Leu

Pro

Ala

His
325

Ile

Ile

Val

Gly

150

Asn

Phe

Phe

Glu

Arg

230

Thr

Ser

Tyr

Gly

Gly

310

Asp

Asp

Pro

Leu

135

Met

Thr

Ile

Glu

Ser

215

Glu

Ile

Val

Ile

Tyr

295

Glu

Ala

29672

Asp

Thr

120

Gln

Gln

Trp

Asp

His

200

Thr

Gln

Ala

Cys

Ala

280

Phe

Leu

Leu

Phe

105

Val

Val

His

Ser

Arg

185

Tle

Gly

Leu

Tyr

Lys

265

Thr

Gly

Met

Val

-86-

Gly

Asp

Thr

His

Asp

170

Thr

Glu

Ser

Asn

Ser

250

Ala

Asp

Asn

Ser

Arg
330

Asp

Tyr

Tyr

Ala

155

Met

Leu

Tyr

Glu

Ala

235

Ser

Arg

Gly

Val

Lys

315

Met

Phe

Ser

Phe

140

Ala

Ala

Leu

Gln

Gly

220

Leu

Tyr

Gly

Arg

Ile

300

Pro

Asp

Ala

Gly

125

Lys

Asp

Arg

Arg

Pro

205

Ala

Lys

Glu

Leu

Ala

285

Phe

Thr

Asn

Pro

110

Gly

Cys

Gly

Gly

Ala

190

Pro

Ala

Ala

Met

Pro

270

Arg

Thr

Trp

Asp

Thr

Ile

Gly

Phe

Leu

175

Arg

Pro

Val

Lys

Leu

255

Asp

Leu

Ala

Tyr

Tyr
335

Leu

Glu

Gly

Ser

160

Asp

Asp

Ala

Ser

Ser

240

Ser

Asp

Arg

Thr

Ala

320

Leu



Lys

Val

Trp

Ile

385

Leu

Gln

Ser

Arg

Ser

370

Phe

Pro

Thr

Ala

Gly

355

Arg

Met

Ser

Glu

Leu

340

Ala

Leu

Gly

Pro

His

Asp

His

Pro

Pro

Thr

405

Met

Tyr

Thr

Ile

Gly

390

Asn

Lys

Leu

Phe

His

375

Gly

Asp

Leu

29672

Glu

Lys

360

Asp

Ile

Gly

Phe

Leu

345

Cys

Ala

Pro

Ser

Glu

Gln

Pro

Asp

Tyr

Leu

410

Lys

Pro

Asn

Phe

Glu

395

Ser

Ile

Asp

Leu

Gly

380

Gly

Val

Phe

Leu

Gly

365

Trp

Leu

Ala

Tyr

Ser

350

Ile

Gly

Ser

Ile

Asp

Ala

Thr

Arg

Phe

Ala

415

Asp

Leu

Ser

Pro

Val

400

Leu

Ile

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

33
1062
ADN

<400> 33

atgccaattt
gcagtggcat
ggcataattg
ggtgcatccc
gaggaagcat
gagcacaccg
ctcacattgc
atgattacag
atcaagaacc
gaaagggtga
gaggcattca
gtcaaaatcg
gtggccaatg
gaggaggatg

agggtatgcc

Corchorus

420

cggatgcaga
tcaacaacat
acgagcaagg
ttgccatggce
ttgccaagca
ctgctcgcaa
aagaaaagta
caggcatgga
caagagtgca
tgtccgaaac
gaatgcaccc
gaggttatga
atccggctgt
tggacatgaa

ctggagcaca

olitorius

aagcaagaat
aacaaggcta
caaagaattc
agagcacatt
tgcagcaagg
gaagagcggt
tgacctcagc
tacaacagca
gcaaaaggca
tgatttctca
cccaactcct
catccccaag
atggaaggac
gggtcatgat

acttgggatc

425

aaaactttgc
gtatttggga
aagggcattg
ccatggcttc
agggacaatc
ggtgctaagc
gacgacacag
attgcagcag
caagaggagc
agcctgcectt
ctaatgctac
ggatcaaatg
cctgaagtgt
tatcgcttge

aacctggtca

-87-

430

aagtaaggga
agcgttttat
tgtcaaatgg
gttggatgtt
ttaccagaac
agcattttgt
ttattggact
agtgggcaat
tagatcgtgt
accttcaaag
cccacaaagc
tgcatgtcaa
tccggceccaga
ttccttttgg

catccatgtt

ttacttggga
gaactctgag
aactaagatt
tcccecttggaa
catcatggag
tgatgccttyg
actttgggac
ggcagagtta
ggtaggattc
tgtaaccaag
caacgccaat
cgtctgggca
gcgattcctg
tgcggggagg

gggtcactta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



29672

ctgcaccatt ttgtttggac accaccagag ggagtaaagg ccgaggaaat cgacatggct 960
gaaaatcccg gacttgttgce ctacatgaag actcctgtgce aggctgtggce cactcctagg 1020
ctgccttccg atctctacaa acgtgtagct gttgacatat aa 1062
<210> 34

<211> 353

<212> PRT

<213> Corchorus olitorius

<400> 34
Met Pro Ile Ser Asp Ala Glu Ser Lys Asn Lys Thr Leu Gln Val Arg
1 5 10 15

Asp Tyr Leu Gly Ala Val Ala Phe Asn Asn Ile Thr Arg Leu Val Phe

Gly Lys Arg Phe Met Asn Ser Glu Gly Ile Ile Asp Glu Gln Gly Lys

Glu Phe Lys Gly Ile Val Ser Asn Gly Thr Lys Ile Gly Ala Ser Leu
50 55 60

Ala Met Ala Glu His Ile Pro Trp Leu Arg Trp Met Phe Pro Leu Glu
65 70 75 80

Glu Glu Ala Phe Ala Lys His Ala Ala Arg Arg Asp Asn Leu Thr Arg
85 90 95

Thr Ile Met Glu Glu His Thr Ala Ala Arg Lys Lys Ser Gly Gly Ala
100 105 110

Lys Gln His Phe Val Asp Ala Leu Leu Thr Leu Gln Glu Lys Tyr Asp
115 120 125

Leu Ser Asp Asp Thr Val Ile Gly Leu Leu Trp Asp Met Ile Thr Ala
130 135 140

Gly Met Asp Thr Thr Ala Ile Ala Ala Glu Trp Ala Met Ala Glu Leu
145 150 155 160

Ile Lys Asn Pro Arg Val Gln Gln Lys Ala Gln Glu Glu Leu Asp Arg
165 170 175

Val Val Gly Phe Glu Arg Val Met Ser Glu Thr Asp Phe Ser Ser Leu
180 185 190

-88-



Leu
195

Pro Tyr

Thr Pro Leu

210

Gly
225

Tyr Asp

Val Ala Asn

Glu Arg Phe

Pro
275

Leu Leu

Ile
290

Gly Asn

Val
305

Trp Thr

Glu Asn Pro

Ala Thr Pro

Ile

<210> 35
<211> 1446
<212> ADN

Gln Ser

Met Leu

Ile Pro

Val

Pro

Lys

29672

Thr Lys

200

His
215

Lys

Gly Ser

230

Pro
245

Asp

Leu Glu

260

Phe Gly

Val

Leu

Pro Pro

Ala

Glu

Ala

Thr

Glu

Val Trp

Asp Val

Gly Arg

280

Ser Met

295

Gly Val

310

Leu
325

Gly

Arg Leu

340

Val

Pro

Ala Tyr

Ser Asp

<213> Corchorus olitorius

<400> 35
atggatcttc

atcgccatct
cccgtcetteg
ttggccaaga

gtgtcgtctc

tcttcctgga
ctaaactccg
gcaactggct
aatatggcga

cggaactagc

gaaggccctt
gggaaagcgt
ccaagtgggc
catattcctc

caaagaggtg

Glu Ala Phe

Ala Asn Ala

Val His

235

Asn

Lys Asp Pro

250

Asp Met

265

Lys

Arg Val Cys

Leu Gly His

Ala Glu

315

Lys

Met Lys Thr

330

Leu
345

Tyr Lys

attggtcttt
tacaagctcc
gacgacttga
ctccgaatgg

ctccacaccc

-890-

Met
205

Arg His

Asn Val

220

Lys

Val Asn Val

Glu Val Phe

Gly His Asp

270

Pro Gly Ala

285

Leu Leu His

300

Glu Ile Asp

Pro Val Gln

Val Ala

350

Arg

tcgtggetgt
ctcctggtcce
accaccgtaa
ggcagcgcaa

agggagtgga

Pro Pro

Ile

Gly

Ala
240

Trp

Arg Pro

255

Tyr Arg

Gln

Leu

His Phe

Ala
320

Met

Ala
335

Val

Val Asp

catcttagcc
tttacccgtt
cctaactgac
cctggtggtg

attcgggtca

60

120

180

240

300



agaacccgga
gtgtacgttg
gatgtcaaga
ctcatgatgt
gatcctctgt
tttgagtaca
aagatctgca
gagagaaaga
gatcatattt
gtcgagaaca
gcagagctgg
cttggacccg
gtcatcaagg
ctccacgatg
gcatggtggc
aggttctttg
tttggggttyg
actttgggcc
gatacctccg
ttgtaa
<210> 36
<211> 481
<212> PRT
<213>

<400> 36

Met Asp Leu Leu

1

Val Ile Leu Ala

Leu Pro Pro Gly

35

Corchorus

atgtggtgtt
tccagcagta
aaaatcccga
acaacaatat
ttgttaaact
attatggaga
aggaggttaa
aacttgcaag
tggatgctca
tcaatgttgce
tgaaccaccc
gccaccagat
agactttgag
ctaagcttgc
tcgccaacaa
aagaggaatc
gaagaagaag
gcttagtaca

agaaaggtgg

5

20

29672

tgacatattc
ccggtttgga
ggctgccacc
gtacagaatc
caaggctttg
ttttattcct
agagaggagyg
cacgaagagc
gcagaaaggg
cgcaattgag
tgaaatccag
caccgaaccc
gcttcgtatg
cggctatgat
ccctgeccag
taaggttgag
ttgccctgga
gaatttcgag

acagttcagt

olitorius

40

accggcaagg
tgggaggagg
aatggcatcg
atgttcgacc
aacggggaga
attttgaggc
ttgcaactct
atgagcaacg
gagatcaacg
acaacattat
aagaagctgc
gacacctaca
gccattcctc
atccccegcetg
tggaaaaacc
gccaatggca
attattctcg
ctcttgcctce

ttgcacattt

10

Ile Ala Ile Ser Lys Leu Arg Gly Lys
25

Pro Leu Pro Val Pro Val Phe Gly Asn

-90-

gtcaagacat
aagccgctcg
ttctgaggag
ggaggttcga
ggagtcgatt
ctttcttgag
tcaaggacta
aaggattgaa
aggacaatgt
ggtcgatcga
gagatgaact
aactccctta
tgctcgtceccce
agagcaaaat
cccaggagtt
atgacttcag
ctttgcccat
caccaggaca

tgaagcattc

30

45

ggtgttcacg
cgttgtggag
gaggttgcag
gagcgaggag
ggctcagagt
aggttacttg
ctttgtcgaa
atgtgccata
tctgtatatc
gtggggcatt
tgacactctt
ccttcaggcect
ccacatgaac
cttggtcaat
taggcccgag
gtaccttcca
ccttggtatc
gtccaagatt

caccattgtt

Phe Leu Glu Lys Ala Leu Ile Gly Leu Phe Val Ala

15

Arg Tyr Lys

Trp Leu Gln

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1446



Val

Tyr

65

Val

Glu

Lys

Phe

Asn

145

Leu

Glu

Glu

Ile

Glu

225

Glu

Lys

Asn

Gly

50

Gly

Ser

Phe

Gly

Gly

130

Pro

Met

Ser

Arg

Pro

210

Val

Arg

Cys

Glu

Asp

Asp

Ser

Gly

Gln

115

Trp

Glu

Met

Glu

Ser

195

Ile

Lys

Lys

Ala

Asp
275

Asp

Ile

Pro

Ser

100

Asp

Glu

Ala

Tyr

Glu

180

Arg

Leu

Glu

Lys

Ile

260

Asn

Leu

Phe

Glu

85

Arg

Met

Glu

Ala

Asn

165

Asp

Leu

Arg

Arg

Leu

245

Asp

Val

Asn

Leu

70

Leu

Thr

Val

Glu

Thr

150

Asn

Pro

Ala

Pro

Arg

230

Ala

His

Leu

His

55

Leu

Ala

Arg

Phe

Ala

135

Asn

Met

Leu

Gln

Phe

215

Leu

Ser

Ile

Tyr

29672

Arg

Arg

Lys

Asn

Thr

120

Ala

Gly

Tyr

Phe

Ser

200

Leu

Gln

Thr

Leu

Ile
280

Asn

Met

Glu

Val

105

Val

Arg

Ile

Arg

Val

185

Phe

Arg

Leu

Lys

Asp

265

vVal

-01-

Leu

Gly

Val

90

Val

Tyr

Val

Val

Ile

170

Lys

Glu

Gly

Phe

Ser

250

Ala

Glu

Thr

Gln

75

Leu

Phe

Val

Val

Leu

155

Met

Leu

Tyr

Tyr

Lys

235

Met

Gln

Asn

Asp

60

Arg

His

Asp

Val

Glu

140

Arg

Phe

Lys

Asn

Leu

220

Asp

Ser

Gln

Ile

Leu

Asn

Thr

Ile

Gln

125

Asp

Arg

Asp

Ala

Tyr

205

Lys

Tyr

Asn

Lys

Asn
285

Ala

Leu

Gln

Phe

110

Gln

Val

Arg

Arg

Leu

190

Gly

Ile

Phe

Glu

Gly

270

Val

Lys

Val

Gly

95

Thr

Tyr

Lys

Leu

Arg

175

Asn

Asp

Cys

Val

Gly

255

Glu

Ala

Lys

Val

80

Val

Gly

Arg

Lys

Gln

160

Phe

Gly

Phe

Lys

Glu

240

Leu

Ile

Ala



29672

Ile Glu Thr Thr Leu Trp Ser Ile Glu Trp Gly Ile Ala Glu Leu Val
290 295 300

Asn His Pro Glu Ile Gln Lys Lys Leu Arg Asp Glu Leu Asp Thr Leu
305 310 315 320

Leu Gly Pro Gly His Gln Ile Thr Glu Pro Asp Thr Tyr Lys Leu Pro
325 330 335

Tyr Leu Gln Ala Val Ile Lys Glu Thr Leu Arg Leu Arg Met Ala Ile
340 345 350

Pro Leu Leu Val Pro His Met Asn Leu His Asp Ala Lys Leu Ala Gly
355 360 365

Tyr Asp Ile Pro Ala Glu Ser Lys Ile Leu Val Asn Ala Trp Trp Leu
370 375 380 ‘

Ala Asn Asn Pro Ala Gln Trp Lys Asn Pro Gln Glu Phe Arg Pro Glu
385 390 395 400

Arg Phe Phe Glu Glu Glu Ser Lys Val Glu Ala Asn Gly Asn Asp Phe
405 410 415

Arg Tyr Leu Pro Phe Gly Val Gly Arg Arg Ser Cys Pro Gly Ile Ile
420 425 430

Leu Ala Leu Pro Ile Leu Gly Ile Thr Leu Gly Arg Leu Val Gln Asn
435 440 445

Phe Glu Leu Leu Pro Pro Pro Gly Gln Ser Lys Ile Asp Thr Ser Glu
450 455 460

Lys Gly Gly Gln Phe Ser Leu His Ile Leu Lys His Ser Thr Ile Val
465 470 475 480

Leu

<210> 37

<211> 1518

<212> ADN

<213> Corchorus olitorius

<400> 37
atggacctcc tcttcctcga aaaagctctc atttcccttt tcgtcaccat aattgtagec

-02-



attgtagtct
cctgttttceg
ttggccaaga
gtgtcttccc
agaactagaa
gtctatggtg
aaggttgttc
gtgaagaaga
atgatgtaca
cctttgtttg
gattacaact
ttatgcaagg
aggaagaagc
cacattcttg
gagaatatca
gagcttgtga
ggaccaggag
atcaaggaga
catgatgcta
tggtggttag
tttttcgagg
ggtgttggaa
ttgggacgtt
acctcagaga
aagccacgag
<210> 38
<211> 505
<212> PRT
<213>

<400> 38

ccaagctccg
gcaactggct
agttcggaga
cggagctgge
atgtggtgtt
aacattggcg
aacagtatag
acccagagtc
acaatatgta
ttaagctcaa
atggtgattt
aagtcaaaga
tttcaagcac
atgctcagca
atgttgctgce
accatcctga
tgcaagttac
ccctccggcet
agcttggtgg
ccaacaaccc
aggaagctaa
ggaggagttg
tggtgcaaaa
aaggaggaca

tcttttaa

29672

cggcaagcgt
ccaagtcggc
cattttcttg
caaagaagtc
tgatattttc
caaaatgagg
acatgggtgg
ggccaccact
ccggatcatg
ggctttgaat
catcccaatt
aatgagattg
aaaaaggcct
gaaaggagaa
cattgaaaca
gatccagcag
cgaacccgac
ccggatggcc
ctatgacatc
ggctcaatgg
ggttgaagcc
cccaggaatt
ctttgagcta

attcagcttg

Corchorus olitorius

tacaaacttc
gatgacttga
ctccgtatgg
ctccataccc
acagggaaag
agaatcatga
gaagcggagg
gggattgttc
tttgatagaa
ggtgagagga
ttgaggcctt
caactcttta
gacaacaatg
atcaatgaag
actttgtggt
aagctccgcea
acccacaagc
atccctctat
ccagctgaaa
aagaacccgg
aatggaaatg
attcttgcct
ttgcctccte

cacattctca

cccctggecce
accaccgcaa
gacagcgcaa
agggagttga
gtcaggacat
ccgtcececettt
ttgccgeegt
tgaggaagag
ggtttgagag
gtagattggc
tcttgagagg
gggaccattt
ctctgaagtg
ataatgttct
caattgaa£g
atgaaatcga
ttccatatct
tagtgccaca
gcaagatcct
aagagttcag
acttcaggta
tgccaatctt
ctggacagtc

agcattcaac

aatcccagtc
cctcaccgac
cctcgtegtt
gtttggttca
ggttttcact
cttcaccaac
cgttgaggat
attgcagctt
tgaagatgat
acagagcttt
gtatttgaag
ccttgaggag
tgccattgat
ctacattgtt
gggaattgct
cactgtactc
ccaggcagtg
catgaacctc
tgttaacgca
gcccgaaagg
ccttccattt
aggaatcaca
aaagcttgat

tattgttgca

Met Asp Leu Leu Phe Leu Glu Lys Ala Leu Ile Ser Leu Phe Val Thr

1

5

10

-03-

15

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1518



Ile

Leu

Val

Phe

65

Val

Glu

Lys

Met

Gln

145

Val

Arg

Arg

Leu

Gly

225

Leu

Ile

Pro

Gly

50

Gly

Ser

Phe

Gly

Arg

130

Tyr

Lys

Leu

Arg

Asn

210

Asp

Cys

Val

Pro

35

Asp

Asp

Ser

Gly

Gln

115

Arg

Arg

Lys

Gln

Phe

195

Gly

Phe

Lys

Ala

20

Gly

Asp

Ile

Pro

Ser

100

Asp

Ile

His

Asn

Leu

180

Glu

Glu

Ile

Glu

Ile

Pro

Leu

Phe

Glu

85

Arg

Met

Met

Gly

Pro

165

Met

Ser

Arg

Pro

Val
245

Val

Ile

Asn

Leu

70

Leu

Thr

Val

Thr

Trp

150

Glu

Met

Glu

Ser

Ile

230

Lys

Val

Pro

His

55

Leu

Ala

Arg

Phe

Val

135

Glu

Ser

Tyr

Asp

Arg

215

Leu

Glu

29672

Ser

Val

40

Arg

Arg

Lys

Asn

Thr

120

Pro

Ala

Ala

Asn

Asp

200

Leu

Arg

Met

Lys

25

Pro

Asn

Met

Glu

Val

105

Val

Phe

Glu

Thr

Asn

185

Pro

Ala

Pro

Arg

-94-

Leu

Val

Leu

Gly

Val

90

Val

Tyr

Phe

Val

Thr

170

Met

Leu

Gln

Phe

Leu
250

Arg

Phe

Thr

Gln

75

Leu

Phe

Gly

Thr

Ala

155

Gly

Tyr

Phe

Ser

Leu

235

Gln

Gly

Gly

Asp

60

Arg

His

Asp

Glu

Asn

140

Ala

Ile

Arg

Val

Phe

220

Arg

Leu

Lys

Asn

45

Leu

Asn

Thr

Ile

His

125

Lys

Val

Val

Ile

Lys

205

Asp

Gly

Phe

Arg

30

Trp

Ala

Leu

Gln

Phe

110

Trp

Val

Val

Leu

Met

190

Leu

Tyr

Tyr

Arg

Tyr

Leu

Lys

Val

Gly

95

Thr

Arg

Val

Glu

Arg

175

Phe

Lys

Asn

Leu

Asp
255

Lys

Gln

Lys

Val

80

Val

Gly

Lys

Gln

Asp

160

Lys

Asp

Ala

Tyr

Lys

240

His



Phe

Asn

Gly

Val

305

Glu

Asp

Lys

Met

Leu

385

Trp

Arg

Asn

Gly

Val

465

Thr

Leu

Ala

Glu

290

Ala

Leu

Thr

Leu

Ala

370

Gly

Trp

Pro

Asp

Ile

450

Gln

Ser

Glu

Leu

275

Ile

Ala

Val

Val

Pro

355

Ile

Gly

Leu

Glu

Phe

435

Ile

Asn

Glu

Glu

260

Lys

Asn

Ile

Asn

Leu

340

Tyr

Pro

Tyr

Ala

Arg

420

Arg

Leu

Phe

Lys

Arg

Cys

Glu

Glu

His

325

Gly

Leu

Leu

Asp

Asn

405

Phe

Tyr

Ala

Glu

Gly
485

Lys

Ala

Asp

Thr

310

Pro

Pro

Gln

Leu

Ile

390

Asn

Phe

Leu

Leu

Leu

470

Gly

Lys

Ile

Asn

295

Thr

Glu

Gly

Ala

Val

375

Pro

Pro

Glu

Pro

Pro

455

Leu

Gln

29672

Leu

Asp

280

Val

Leu

Ile

Val

Val

360

Pro

Ala

Ala

Glu

Phe

440

Ile

Pro

Phe

Ser

265

His

Leu

Trp

Gln

Gln

345

Ile

His

Glu

Gln

Glu

425

Gly

Leu

Pro

Ser

-05-

Ser

Ile

Tyr

Ser

Gln

330

Val

Lys

Met

Ser

Trp

410

Ala

Val

Gly

Pro

Leu
490

Thr

Leu

Ile

Ile

315

Lys

Thr

Glu

Asn

Lys

395

Lys

Lys

Gly

Ile

Gly

475

His

Lys

Asp

Val

300

Glu

Leu

Glu

Thr

Leu

380

Ile

Asn

Val

Arg

Thr

460

Gln

Ile

Arg

Ala

285

Glu

Trp

Arg

Pro

Leu

365

His

Leu

Pro

Glu

Arg

445

Leu

Ser

Leu

Pro

270

Gln

Asn

Gly

Asn

Asp

350

Arg

Asp

Val

Glu

Ala

430

Ser

Gly

Lys

Lys

Asp

Gln

Ile

Ile

Glu

335

Thr

Leu

Ala

Asn

Glu

415

Asn

Cys

Arg

Leu

His
495

Asn

Lys

Asn

Ala

320

Ile

His

Arg

Lys

Ala

400

Phe

Gly

Pro

Leu

Asp

480

Ser



29672

Thr Ile Val Ala Lys Pro Arg Val Phe

<210> 39

<211> 1580
<212> ADN
<213>

<400> 39
ggattgttat

ttcttgccat
tcaccctttt
ccaatgccct
gaaatgacct
tcctaaaact
ttcttcacac
tcacgggcaa
gcagaattat
gggaggaaga
gcaaagggat
tgatgtttga
tcaattccga
cattgctcag
ggcttgceccett
gagagaagca
agattagtga
ccactctgtg
aaaagatccg
tccttgaatt
ttcctetgtt
caaaggagtc
aaaatccaga
tcgccggagg

ctggtatcat

500

ctctctcagg
tataacacta
gccactcttt
ccctccaggt
aaaccaccgg
tggctccaag
ccaaggggtc
tgggcaggac
gactttgcca
gatggagctt
tgttatcaga
tgccaagttc
gagaagccgce
accctttttg
cttcaacaac
caaaatcagc
agaaaatgtg
gtcaatggag
ccaagaaatc
gccttacttg
ggttcctcac
caaggttgta
ggaattcagg
gaaagttgat

actggcactg

Corchorus olitorius

tcataatttt
tccttgatcet
cttgtcacct
cctctctetg
ctcctagctt
aatctagcag
gaattcggtt
atggtgttca
tttttcacta
gtggttagtg
aaacgtctgce
gagtccatgg
ttggctcaga
agagggtact
tattatgtta
tgtgcaattg
ctctacattg
tgggcaatag
tcacaagtcc
caagccactg
atgaaccttg
gtcaatgcct
ccagagcggt
ttcaggtatt

ccaatcctgg

505

aaaacatggc
ttgttcttgce
actttttatt
ttccecatatt
ccttggctga
tggtttcaga
ccaggccacg
cagtttacgg
acaaagttgt
acttgaagag
agcttatgcet
aagacccttt
gttttgagta
tgaacaagtg
agaaaagaag
attacataat
tggaaaacat
ctgaggtggt
tcaaaggaga
tcaaggagac
aagaggcaaa
ggtggctggce
ttttggaaga
tgccatttgg

ggcttatcat

-06-

tcatccttct
taccaccaaa
gcagaaacgt
tggaaactgg
aacctatggc
cccagagcta
caacgtggtg
agaccattgg
gcacaattac
agatgaggaa
ttataacatc
attcgttgag
caattatggt
cagggatttg
ggaaattatg
agatgctgaa
caatgttgca
gaaccaccca
ggctgtcaca
actacggtta
attgggaggg
caacaatcca
agaatcggcc

aatgggaagg

tgccaaattg

aagaaagcaa
aacttgtccc
tctaattctt
ctccaggttg
ccagtcttcc
gcctcccagg
tttgacattt
cgaaaaatgc
agtaacatgt
ttggtgaaga
atgtatagga
gcaaccaggt
gatttcattc
cagagcaggc
ggtgctaatg
atgaagggag
gccattgaaa
aatgtgcagc
gaatcaaacc
cacaccccaa
ttcacaattc
aaatggtggg
acacaagccg
cgtagctgcc

gttacaaatt

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



29672

ttgaaatcaa agctccccaa ggaacacaca agattgatgt gagtgagaaa ggagggcaat

tcagtttaca

<210> 40

<211> 1677
<212> ADN
<213>

<400> 40
atgcttgtca

géagcaatta
attacagctt
ccaaattcca
cgtgccggga
aatgggacag
gctgtattgt
tttaccgacc
attatggaac
atggatccat
cttggtccac
tctgttaatg
ttccaaggaa
gggaaactca
ccatcaaatc
attgccatgg
gtccaaagtg
aaaacttcag
tgccaagcta
gtgagccaga
agattctgtg
gatgatcctt
catgcattga

gcagcatttg

catagcaaac

gaatcaacac
ccaaatttct
caggggatct
aggcggttgg
tcgaatctgg
cagttgggtc
ccgaagtttt
atttgacaca
atattttgga
tgcagaaacc
agattgaagt
acaacccttt
ctcctattgg
tgtttgctca
tgtcaggtgg
cttcttattg
ctgagcaaca
aagctgttga
ttgatttgag
ttgctaagaa
agaaggactt
gcagtgctac
caaatggtga

aagaggaatt

Corchorus olitorius

tttgttgcag
gaaccagaac
ggttccactt
acctaacggt
gttctttacc
tggaatggct
gtctgcaatt
taaattgaag
tggaagtggg
aaagcaagat
gatcagattt
gatcgatgtt
tgtttctatg
attttctgaa
aaggaatccc
ttccgaactt
taatcaggat
tattttgaag
gcatttggaa
ggttttgacc
gctcaaagcc
ttacccattg
gagtgagaag

gaagactttg

ggttattctg
ataactccat
tcttacattg
gaatcgttaa
ttgcagccca
tctatggttc
ttcgctgaag
catcatcctg
tatgttaaag
cgttatgcectt
gcaacaaagt
tctagaaaca
gataatgctc
cttgttaatg
agtttggatt
caattccttg
gttaattcct
cttatgtctt
gaaaacttga
actggtgcca
gttgaccgcg
atgcagaaat
aatgcaagca

ttgcctaagg

-97-

gaatcagatt
gtttgccact
caggacttct
acgccgagga
aggaaggtct
tttttgaagc
tcatgaatgg
gacaaatcga
cggcgaagaa
taagaacttc
caattgaaag
aggctcttca
gtttggctat
atttttacaa
atggattcaa
ctaatcctgt
tgggattgat
ctacttactt
ggaacacggt
atggtgaact
aatacgtttt
tgagacaagt
cttcaatttt

aagttgagag

cgaaattttg
tcgtggaaca
taccggaaga
agctttcaat
tgctcttgtt
caacatttta
taaacctgaa
agctgctgca
attacatgaa
cccacaatgg
agaaatcaat
tggtggaaac
tgcttcaatt
caatgggctc
aggtgctgaa
taccaatcat
ttccgcaagg
agttgctctg
aaagaacact
tcacccttca
cgcttacatt
tcttgttgag
ccagaaaatt

tgcaagagtg

1560

1580

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gcacttgaga
ccattgtata
aggtcacctg

gatccaatgc

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

<400>

41

558

PRT
Corchorus

41

Met Leu Val Arg

1

Phe Glu Ile Leu

20

Pro Cys Leu Pro

35

Pro Leu Ser Tyr

50

Ala Val Gly Pro

65

Arg Ala Gly Ile

Leu Ala Leu Val

100

Val Leu Phe Glu

115

Ala Ile Phe Ala
130

Leu Thr His Lys

145

Ile Met Glu His

Lys Leu His Glu

olitorius

Ile

Glu

Leu

Ile

Asn

Glu

85

Asn

Ala

Glu

Leu

Ile

165

Met

Asn

Ala

Arg

Ala

Gly

70

Ser

Gly

Asn

Val

Lys

150

Leu

Asp

Thr

Ile

Gly

Gly

Glu

Gly

Thr

Ile

Met

135

His

Asp

Pro

29672

Leu

Thr

Thr

40

Leu

Ser

Phe

Ala

Leu

120

Asn

His

Gly

Leu

Leu

Lys

25

Ile

Leu

Leu

Phe

Val

105

Ala

Gly

Pro

Ser

Gln

-08-

Gln

10

Phe

Thr

Thr

Asn

Thr

90

Gly

Val

Lys

Gly

Gly

170

Lys

atgggtcaaa tgtggcagtg ccaaacagaa
aatttgtgag ggaagagctt ggaactgggc
gtgaggaatt tgacaaggtt ttcacagcta

ttgagtgtct caaggaatgg gacggtgccc

Gly

Leu

Ala

Gly

Ala

75

Leu

Ser

Leu

Pro

Gln

155

Tyr

Pro

tcaaggaatg cagaagttac
ttttgactgg tgaaaaagtt

tgtgccaggg gaaactcatt

ctcttcccat ctgctag

Tyr

Asn

Ser

Arg

Glu

Gln

Gly

Ser

Glu

140

Ile

Val

Lys

Ser

Gln

Gly

45

Pro

Glu

Pro

Met

Glu

125

Phe

Glu

Lys

Gln

Gly

Asn

30

Asp

Asn

Ala

Lys

Ala

110

Val

Thr

Ala

Ala

Asp

Ile

15

Ile

Leu

Ser

Phe

Glu

95

Ser

Leu

Asp

Ala

Ala

175

Arg

Arg

Thr

Val

Lys

Asn

80

Gly

Met

Ser

His

Ala

160

Lys

Tyr

1500

1560

1620

1677



Ala

Arg

Asn

225

Phe

Ile

Asn

Asn

Ser

305

Val

Ile

Ser

Leu

Ala

385

Arg

Phe

Leu

Phe

210

Pro

Gln

Ala

Asp

Pro

290

Tyr

Gln

Ser

Ser

Glu

370

Lys

Phe

Ala

Arg

195

Ala

Leu

Gly

Ser

Phe

275

Ser

Cys

Ser

Ala

Thr

355

Glu

Lys

Cys

Tyr

180

Thr

Thr

Ile

Thr

Ile

260

Tyr

Leu

Ser

Ala

Arg

340

Tyr

Asn

Val

Glu

Ile

Ser

Lys

Asp

Pro

245

Gly

Asn

Asp

Glu

Glu

325

Lys

Leu

Leu

Leu

Lys

405

Asp

Pro

Ser

Val

230

Ile

Lys

Asn

Tyr

Leu

310

Gln

Thr

Val

Arg

Thr

390

Asp

Asp

Gln

Ile

215

Ser

Gly

Leu

Gly

Gly

295

Gln

His

Ser

Ala

Asn

375

Thr

Leu

Pro

29672

Trp

200

Glu

Arg

Val

Met

Leu

280

Phe

Phe

Asn

Glu

Leu

360

Thr

Gly

Leu

Cys

185

Leu

Arg

Asn

Ser

Phe

265

Pro

Lys

Leu

Gln

Ala

345

Cys

Val

Ala

Lys

Ser

-90-

Gly

Glu

Lys

Met

250

Ala

Ser

Gly

Ala

Asp

330

Val

Gln

Lys

Asn

Ala

410

Ala

Pro

Ile

Ala

235

Asp

Gln

Asn

Ala

Asn

315

Val

Asp

Ala

Asn

Gly

395

Val

Thr

Gln

Asn

220

Leu

Asn

Phe

Leu

Glu

300

Pro

Asn

Ile

Ile

Thr

380

Glu

Asp

Tyr

Ile

205

Ser

His

Ala

Ser

Ser

285

Ile

Val

Ser

Leu

Asp

365

Val

Leu

Arg

Pro

190

Glu

Val

Gly

Arg

Glu

270

Gly

Ala

Thr

Leu

Lys

350

Leu

Ser

His

Glu

Leu

Val

Asn

Gly

Leu

255

Leu

Gly

Met

Asn

Gly

335

Leu

Arg

Gln

Pro

Tyr

415

Met

Ile

Asp

Asn

240

Ala

Val

Arg

Ala

His

320

Leu

Met

His

Ile

Ser

400

Val

Gln



29672

425

His

Phe

Lys

Ala

Phe

505

Arg

Gly

Ala

Ala

Gln

Glu

Val

490

Val

Ser

Lys

Pro

Leu

Lys

Val

475

Pro

Arg

Pro

Leu

Leu
555

Thr Asn

445

Ile
460

Ala
Glu Ser
Asn Arg
Glu

Glu

Glu
525

Gly

Ile
540

Asp

Pro Ile

430

Gly

Ala

Ala

Ile

Leu

510

Glu

Pro

Cys

420
Lys Leu Arg Gln Val Leu Val Glu
435 440
Glu Lys Asn Ala Ser Thr Ser Ile
450 455
Glu Glu Leu Lys Thr Leu Leu Pro
465 470
Ala Leu Glu Asn Gly Ser Asn Val
485
Cys Arg Ser Tyr Pro Leu Tyr Lys
500
Gly Leu Leu Thr Gly Glu Lys Val
515 520
Lys Val Phe Thr Ala Met Cys Gln
530 535
Glu Cys Leu Lys Glu Trp Asp Gly
545 550
<210> 42
<211> 1743
<212> ADN
<213> Corchorus olitorius
<400> 42
atgctggagt tttcggccaa ggcactgagt
agggcggcta tgcttgtgag gatcaacact
gagatcctag aagctataac caagttcctc
aggggatcaa ttactgcatc tggtgacttg
acaggcaggc ctaattccaa ggctcttggg
gcttttagcc gggccggaat ccatggtggg
gctttagtca atggtacagc cgttgggtca
aatgttttag cagtcctctc agaagtttta
aaacctgaat tcactgacca tttaactcac
gctgctgcca ttatggaaca tattttggat

cgtgcccata
cttttgcaag
aatgtgaaca
gtgccattgt
cctaacggtg
tttttcgagt
ggcttagcct
tcagcaattt
aagttgaagc

ggtagctctt

-100-

cgttgccgceca
gatattctgg
ttaccccatg
cctacatagc
aggccatgaa
tgcagcccaa
ctttggtcct
ttgctgaagt
atcatccagg

acattaaagc

Glu Ser

Phe

Glu

Val
480

Arg

Lys Glu

495

Gly Thr

Phe Asp

Met Leu

cacggcgacyg
cattagattt
tgtgccactt
cgggcttttg
ccccacagaa
agagggtctt
ttatgaggcc
tatgcaaggc
acaaattgaa

agcacaaaaa

60

120

180

240

300

360

420

480

540

600



ttgcatgaaa
cctcaatggc
gaaatcaatt
ggagggaatt
gctgcaattg
aatggtttgc
ggagctgaaa
actaaccatg
tcagcaagaa
attgctttat
aagaacacag
catccatcaa
gcctatattg
ctggtagacc
cagaagattg
gctagaatcg
tcctatccat
aaggtgatct
ttgattgatc
taa

<210>
<211>

<212>
<213>

43
580
PRT

<400> 43

Met Leu Glu Phe

1

His Thr Ala Thr

Gln Gly Tyr Ser

35

Corchorus

tggatcctct
ttggccctca
cagtgaatga
tccaaggtac
gtaaactcat
cttcaaatct
ttgcaatggc
tccaaagtgce
aaacagctga
gccaagcaat
ttagtcaaat
gattctgtga
atgatccttg
atgccttgat
gtgcctttga
aattcgagaa
tgtacaagtt
ctccagggga

cattgtttca

5

20

29672

tcagaaacca
aattgaagta
taatccttta
cccaattggt
gtttgctcaa
gtctgctagce
ttcttattge
tgagcaacat
agctattgat
tgacttgagg
tgccaagagg
aaaagatctt
cagtgcaagt
gaatggtgac
agaagaattg
tggaaatgca
tgtgagggaa
agaatgtgac

atgcttgaag

olitorius

40

aaacaggaca
atcaggtcag
attgatgttt
gtttcaatgg
ttttctgagc
cgcaacccga
tcagagcttc
aaccaagatg
atattgaagc
catttggaag
gtcttaacca
ctcagagttg
tacccattaa
aatgagaaga
aaaacccttt
gcaattccta
gttcttggga

aaggttttct

gagtggaatg

10

25

-101-

gatatgctct
caaccaaaat
caagagacaa
acaacactcg
ttgttaatga
gtttggatta
aattccttgg
tcaactcatt
tgatgtcttc
agaatttgaa
tgggatcaaa
tcgatcgcga
tgcagaagtt
actcaaccac
tgcctaaaga
acagaatcaa
ctagcttgtt
cagcaatttg

gtgctccttt

30

45

tagaacttcc
gattgaaagg
ggctttacat
tttagccatt
ttattacaac
tggtttcaaa
taatcctgtc
agggttgatc
aactttcttg
gaacactgtc
cggtgaactt
acatctctat
gagacaagta
ctccattttc
agttgagagt
agaatgcagg
aactggtgaa
tgcaggaaag

gcctatatgce

Ser Ala Lys Ala Leu Ser Arg Ala His Thr Leu Pro

15

Arg Ala Ala Met Leu Val Arg Ile Asn Thr Leu Leu

Gly Ile Arg Phe Glu Ile Leu Glu Ala Ile Thr Lys

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1743



Phe

Thr

65

Thr

Asn

Glu

Gly

Val

145

Lys

Gly

Ser

Lys

Gly

225

Glu

Lys

Met

Leu

50

Ala

Gly

Pro

Leu

Ser

130

Leu

Pro

Gln

Tyr

Pro

210

Pro

Ile

Ala

Asp

Asn

Ser

Arg

Thr

Gln

115

Gly

Ser

Glu

Ile

Ile

195

Lys

Gln

Asn

Leu

Asn
275

Val

Gly

Pro

Glu

100

Pro

Leu

Glu

Phe

Glu

180

Lys

Gln

Ile

Ser

His

260

Thr

Asn

Asp

Asn

85

Ala

Lys

Ala

Val

Thr

165

Ala

Ala

Asp

Glu

Val

245

Gly

Arg

Ile

Leu

70

Ser

Phe

Glu

Ser

Leu

150

Asp

Ala

Ala

Arg

Val

230

Asn

Gly

Leu

Thr

55

Val

Lys

Ser

Gly

Leu

135

Ser

His

Ala

Gln

Tyr

215

Ile

Asp

Asn

Ala

29672

Pro

Pro

Ala

Arg

Leu

120

Val

Ala

Leu

Ile

Lys

200

Ala

Arg

Asn

Phe

Ile
280

Cys

Leu

Leu

Ala

105

Ala

Leu

Ile

Thr

Met

185

Leu

Leu

Ser

Pro

Gln

265

Ala

-102-

Val

Ser

Gly

90

Gly

Leu

Tyr

Phe

His

170

Glu

His

Arg

Ala

Leu

250

Gly

Ala

Pro

Tyr

75

Pro

Ile

Val

Glu

Ala

155

Lys

His

Glu

Thr

Thr

235

Ile

Thr

Ile

Leu

60

Ile

Asn

His

Asn

Ala

140

Glu

Leu

Ile

Met

Ser

220

Lys

Asp

Pro

Gly

Arg

Ala

Gly

Gly

Gly

125

Asn

Val

Lys

Leu

Asp

205

Pro

Met

Val

Ile

Lys
285

Gly

Gly

Glu

Gly

110

Thr

Val

Met

His

Asp

190

Pro

Gln

Ile

Ser

Gly

270

Leu

Ser

Leu

Ala

95

Phe

Ala

Leu

Gln

His

175

Gly

Leu

Trp

Glu

Arg

255

Val

Met

Ile

Leu

80

Met

Phe

Val

Ala

Gly

160

Pro

Ser

Gln

Leu

Arg

240

Asp

Ser

Phe



Ala

Ser

305

Gly

Gly

Asp

Ile

Gln

385

Lys

Asn

Val

Ala

Ala

465

Gln

Glu

Pro

Gln

290

Asn

Ala

Asn

Val

Asp

370

Ala

Asn

Gly

Val

Ser

450

Leu

Lys

Val

Asn

Phe

Leu

Glu

Pro

Asn

355

Ile

Ile

Thr

Glu

Asp

435

Tyr

Met

Ile

Glu

Arg
515

Ser

Ser

Ile

Val

340

Ser

Leu

Asp

Val

Leu

420

Arg

Pro

Asn

Gly

Ser

500

Ile

Glu

Ala

Ala

325

Thr

Leu

Lys

Leu

Ser

405

His

Glu

Leu

Gly

Ala

485

Ala

Lys

Leu

Ser

310

Met

Asn

Gly

Leu

Arg

390

Gln

Pro

His

Met

Asp

470

Phe

Arg

Glu

Val

295

Arg

Ala

His

Leu

Met

375

His

Ile

Ser

Leu

Gln

455

Asn

Glu

Ile

Cys

29672

Asn

Asn

Ser

Val

Ile

360

Ser

Leu

Ala

Arg

Tyr

440

Lys

Glu

Glu

Glu

Arg
520

-103-

Asp

Pro

Tyr

Gln

345

Ser

Ser

Glu

Lys

Phe

425

Ala

Leu

Lys

Glu

Phe

505

Ser

Tyr

Ser

Cys

330

Ser

Ala

Thr

Glu

Arg

410

Cys

Tyr

Arg

Asn

Leu

490

Glu

Tyr

Tyr

Leu

315

Ser

Ala

Arg

Phe

Asn

395

Val

Glu

Ile

Gln

Ser

475

Lys

Asn

Pro

Asn

300

Asp

Glu

Glu

Lys

Leu

380

Leu

Leu

Lys

Asp

Val

460

Thr

Thr

Gly

Leu

Asn

Tyr

Leu

Gln

Thr

365

Ile

Lys

Thr

Asp

Asp

445

Leu

Thr

Leu

Asn

Tyr
525

Gly

Gly

Gln

His

350

Ala

Ala

Asn

Met

Leu

430

Pro

Val

Ser

Leu

Ala

510

Lys

Leu

Phe

Phe

335

Asn

Glu

Leu

Thr

Gly

415

Leu

Cys

Asp

Ile

Pro

495

Ala

Phe

Pro

Lys

320

Leu

Gln

Ala

Cys

Val

400

Ser

Arg

Ser

His

Phe

480

Lys

Ile

Val



Glu
530

Arg

Pro
545

Gly

Leu Ile

Leu Pro

<210> 44
<211> 3455
<212> ADN

<213> Corchorus

<400> 44
tgaaatttca

aatggtaggc
atgtcgacga
aaaaacaact
caaaatatca
tgctggcaga
cttcactgtg
ctttgctctt
tcataattag
gcgttcgagt
caatcagacc
tctatcattc
aattctcaaa
atagaaaatt
tccatgattg
tttatcctaa
ctctgcacca
caacttgaaa

aggtaagatt

Val

Glu

Asp

Ile

Leu

Glu

Gly Thr

Cys Asp

29672

Ser
535

Lys

550

Pro
565

Cys
580

aaacatcata
taaatatacc
gattattttt
tttgacatta
tgatgagagg
ggaagatgac
gtgaattcca
gggttcttct
ttatgaaaaa
ctattagaaa
tgaccggtat
aaagacaaaa
ggagaaatgg
ccaagaaaag
aactactttg
gtctcttgaa
ctactattta
aagaatagaa

atgtcatttg

Leu Phe

Gln

olitorius

ttttactagc
catttaatat
cagtccaata
aatctttctt
caacctaaga
ctttctecttg
accccaagtc
catccgagca
aggattgaga
attcattctt
gtatgagttt
agcctaaagc
gaggacccat
aggccttttce
agtaggtgtg
atgtttgttt
tactaactca
agaaaattca

tcaaaactgg

Leu Leu Thr

Val Phe Ser

Cys Leu Lys

Gly

Ala
555

Glu
570

gaattaaaat
tgcttgatca
ttctatctat
gatattcata
ctgaatccga
caagctcttc
cctcagcttt
cctgcatgga
attcttattt
gataattaaa
taatcatacg
tatcttagag
tttggccatt
ttcacccata
gatagaatag
tgaaagtgac
gtatatagta
gtccaaaaaa

tgtactcact

-104-

Glu Lys Val Ile Ser

540

Ile Cys Ala Gly Lys

560

Trp Asn Gly Ala Pro

ttagatatag
attaaaagat
aaaaaagaaa
tcttcttcag
agtgattgtt
actgtttcat
tggtttgtga
tttttaattg
aatactaata
actacgagtc
ttgttcacct
agtgtggaat
gttgcagccc
tttcccttaa
aatagaatat
attaggttag
taccatttac
cctacacttc

gccctteccce

575

aggaacatta
caaaatatta
aggaaaataa
cagcttaaca
cctcttgttg
ataggcattg
acttgtaggg
taattatata
ttttctatta
cagtactcta
aacttccatt
tttcaaagac
cccatagttc
ttgggaaatc
cattttcatt
gtgaagttct
atttaatttt
ttcttgtagt

ttccccactce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tgaattaaga
ataatctttt
tttcttctte
ataaaattca
ggatttcatt
ttattatatc
aacttttaac
ttctaattcc
tttttatgga
tatcttccaa
agccttggtt
atattgaata
gaataagatt
tgccactctt
ttaggttaaa
gaattcggct
tctatttttt
atgaaccctt
aagtggaccc
acaacatatc
tggatagaaa
cacttaccta
attcttaatt
cttacttggt
cacggtggag
caagaatgtg
aggtctttgce
attgtagcaa
ccttggctgt

gcaatttttg

aaaacaaatg
caatggcttc
tccttttata
atgtcataat
aagtttggtt
attatacttt
aaactttaga
aaatctacct
ccatatatat
caaacaaagg
ttttattttc
cgtgttgatg
atcatctaat
actataagaa
gaaagtgaaa
ccaaacttac
gtctataata
aaatattccc
taataaatcc
gaacctgtta
aaattgcaag
ctacagcact
agcaattttt
agggatggga
gacgctctcg
tgctaatgca
agagccagtt
tggaccaagc
ttcccagget

ttttaaacat

29672

aaaatttgct
tacatcttat
taggaagtgg
ctttaatatt
tggacccatg
ttattttcct
agaaaccata
ttggaagtaa
ttaatcttga
ttgacattat
gaatattgtc
ttcaaattat
ctaagttttc
acgtgttcat
tgatctttcc
cagaaattta
atattaataa
ttatattctt
tcagatatgt
atgtttgtta
aagcaagttt
agaaaatcac
tgttaattaa
tactcaggga
gcgcagaggt
acatctctaa
aagtacttaa
accaaaactg
gcctgcectectg

gaaaatttgt

gtccatgcectt
tcttatcttg
tgatgtcatg
attttctttt
attgccctcee
tttccatttt
tatatctacc
aatcattttc
agatgagaac
atatttaacc
gcacatttaa
tgacaattca
aatttctttt
ataaataatt
ctctagatat
gtgcaagccc
taactagaca
ctaatgatat
ctatttatta
gtatgatatt
acattattcc
taataaaatt
gtatacttaa
agaacttggc
aacggccgga
catgaacata
gaatgtgaat
gagttattgt
ccacagtctt

taattaagga

-105-

atccacttaa
tttttatttt
agtgatgaga
tcataatggg
actttttctt
ctcaagaaat
aagatgatga
atatatatat
atcaaagttc
aagttgtgga
gacttagagc
aatgacccaa
ttgtttttaa
catttcaaag
ttctagatgt
ctctaaattt
tttggcttaa
tccatgccat
tgtttttgtt
tttctcecect
tctgcaaaca
tgattactat
aaaggaaatt
aagaatgtcc
ggcggaggga
ggcttgaact
aatgctagca
gactaagtca
cccataacaa

aaggaaatgt

ttatcttcca
ccttccaaat
aaattcttta
tttcaccttt
caataattat
tcteccttgtg
aagccaatat
ttcttctaca
ttcctgtcac
taatatctaa
aagcaaatat
ttaaaacaat
gatttaggtg
agaagtaaag
taaaataatg
atttttttgt
tctttggtac
gtaaatctaa
gactataatg
gtttgcaaat
aggggtgtcc
actaaaatta
agagaaatta
accacctctc
ttctcgaaga
gaattggcat
tttacagttg
accccecttttt
taccaattct

ttaattttgt

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



gctaattata
aggggagatt
attgcattaa
ggaaagacca
aaaccagact
atttcctggt
tatgttatga
atacgcgtga
tgataatctc
<210> 45
<211> 969
<212> ADN

<213>

<400> 45
atgtcgaagc

ctcgtcaagc
gatgagaaag
ttccagatcg
gtcttccacc
ttggatcctg
aagcgcgtgg
gataagatta
tggtatccaa
ggtttggatg
cttactgcta
gactttttca
gagaacccat
tttgtcgcca
actcaacctg
gaattcattc

cttatttaa

gaatgaaaat
attaaattgg
ttagccaaaa
atttggacat
ttttgtctgg
caaacacaag
cccaccacta
cttggattct

aagtatttac

aaggagaggc
tcctectgge
aaacgaagca
atctcctcga
tcgectcececece
caattaaagg
ttgtcacgtc
aaacagagga
tttccaaaac
tggtggtggt
gcatgtggat
tgggatctgt
cagcaagtgg
aagttgctga
gactattaag

ccatggaaca

29672

ggtggttaac
taatactaac
catgcatggt
ttaaaacaag
ttccctgtcee
gtcagttaat
tttttaacat
taatttcaat

ttaattaaga

Corchorus olitorius

cgtgtgcgtt
tcgecggttac
tctagaatct
ttatgatgca
ctgcaccgtc
aacactcaat
ttctgtctcc
ttgctggact
actggctgag
gaaccctggc
gttgttgcgce
ccatttcaaa
aaggcacatg
actttaccct
ggctaagaat

gataatcaaa

ttaaatccct
aatagattgt
gttgggattt
catttgatca
ttccttaatt
tttgactttt
tggcctgttt

taattatttg

aggtg

accggagcca
actgtccacg
ttggaaggag
atctccgcecg
gatcaagttc
gtactgacag
tccataacac
gatattgact
aaggcagcat
actgtgatgg
ctattgcaag
gatgttgcat
tgtcttgagg
gaatataatg
ggaggtcaaa

gatgctgtcg

-106-

ttgttgtttc
agccataagt
ttattactaa
ggtgatagac
tcccagaaac
caatactctc
attactatgt

tgattagtgg

gcggcgccat
gaaccgtcag
cagaatctcg
ctatcgaagg
acgaccctca
ctgccaagga
ctagtccgaa
actgcaagca
gggaattttc
gtccaaatat
gctgcacaga
tagcacatat
ccatatctca
tgcccagttt
agctgatgga

agagtttaaa

tattttgggt
ttacacattc
aacaaaaaag
caagccagca
agaacaggaa
actaatcatt
ttttaattaa

attcaattcc

tggctcttgg
aaatatcaag
tctcecgtcecte
ctgcgctgge
gaaggagctt
gctcggtgtt
ctggcctgca
aaatgagtta
caaggagaaa
tcctccaacc
gacatatcaa
tttggtgtat
ttatggtgat
gcecgagggac
tttggggttg

aagcaagggc

3000

3060

3120

3180

3240

3300

3360

3420

3455

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

969



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

<400>

46

322
PRT
Corchorus

46

Met Ser Lys

1

Ile

His

Glu

Leu

65

Val

Gln

Thr

Val

Thr

145

Trp

Ser

Met

Leu

Gly

Gly

Ser

50

Leu

Phe

Lys

Ala

Ser

130

Glu

Tyr

Lys

Gly

Arg
210

Ser

Thr

35

Leu

Asp

His

Glu

Ala

115

Ser

Asp

Pro

Glu

Pro

195

Leu

Gln

Trp

20

Val

Glu

Tyr

Leu

Leu

100

Lys

Ile

Cys

Ile

Lys

180

Asn

Leu

olitorius

Gly

5

Leu

Arg

Gly

Asp

Ala

85

Leu

Glu

Thr

Trp

Ser

165

Gly

Ile

Gln

Glu

Val

Asn

Ala

Ala

70

Ser

Asp

Leu

Pro

Thr

150

Lys

Leu

Pro

Gly

Ala

Lys

Ile

Glu

55

Ile

Pro

Pro

Gly

Ser

135

Asp

Thr

Asp

Pro

Cys
215

29672

Val

Leu

Lys

40

Ser

Ser

Cys

Ala

Val

120

Pro

Ile

Leu

Val

Thr

200

Thr

Cys

Leu

25

Asp

Arg

Ala

Thr

Ile

105

Lys

Asn

Asp

Ala

Val

185

Leu

Glu

-107-

Val

10

Leu

Glu

Leu

Ala

Val

90

Lys

Arg

Trp

Tyr

Glu

170

Val

Thr

Thr

Thr

Ala

Lys

Arg

Ile

75

Asp

Gly

Val

Pro

Cys

155

Lys

Val

Ala

Tyr

Gly

Arg

Glu

Leu

60

Glu

Gln

Thr

Val

Ala

140

Lys

Ala

Asn

Ser

Gln
220

Ala

Gly

Thr

45

Phe

Gly

Val

Leu

Val

125

Asp

Gln

Ala

Pro

Met

205

Asp

Ser

Tyr

30

Lys

Gln

Cys

His

Asn

110

Thr

Lys

Asn

Trp

Gly

190

Trp

Phe

Gly

15

Thr

His

Ile

Ala

Asp

95

Val

Ser

Ile

Glu

Glu

175

Thr

Met

Phe

Ala

Val

Leu

Asp

Gly

80

Pro

Leu

Ser

Lys

Leu

160

Phe

Val

Leu

Met



Gly Ser Val

225

Glu Asn Pro

His Tyr Gly

Val Pro

275

Asn

Asn
290

Lys Gly

Met
305

Glu Gln

Leu Ile

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

47
787
ADN

<400> 47

tgcgatcgtg
atggactgac
ggcagagaaa
cccagccacg
gttgcaattg
tgttaaagat
atatctttgc
cttccctcag
caaagatgca
cgtccgagag
agagtcttag

agctttatag

His Phe

Lys

29672

Asp Val

230

Ala
245

Ser

Asp Phe

260

Ser Leu

Gln

Gly

Ile Ile

Ser

Val

Pro

Lys

Lys

Gly Arg

Ala Lys

Arg Asp

280

Leu Met

295

Asp Ala

310

ccaaacccaa
ttggagtact
acagcatggg
tgtttaggcc
ttggaaggat
gtcgccaagg
accaatggca
tatcctgtcc
gcaaagcgat
accgtggaga
aaattaagtc

tttatactag

Corchorus olitorius

actggaatcc
gtaagagtcg
aatttgcaga
ctctcttgca
ccaaagatac
ctcagatttt
tttatcagtt
acaggtttac
taattgagct
gtctgcaagc
tcttcettttt

ttttttaggt

-1

Ala Ala

235

Leu

Met
250

His Cys

Val
265

Ala Glu

Thr Gln Pro

Asp Leu Gly

Val Glu Ser

315

tcaaaccaac
acagaaatgg
gaagcatggg
acccaacttg
ccaggaatac
gttgtttgag
tggaactttc
tggagataca
aggtctaatc
caaaggcttc
ttatccttte

ttatttagct

08-

His Ile Leu

Leu Glu Ala

Pro
270

Leu Tyr

Leu Leu

285

Gly

Leu Glu Phe

300

Leu Lys Ser

ggggccttcg
tatccagttt
atggatgttg
aatgccagct
cattggttgg
tctecttetg
gctgaaactg
caacctggct
ttcaccccag
ttgaagcagc
tgtctctcaa

gtaggtaaag

Val Tyr

240

Ile
255

Ser

Glu Tyr

Arg Ala

Ile Pro

Lys Gly

320

atgagacatc
cgaagacgat
tggctataaa
gcgctgtgtt
gagctgtgca
cttctggtag
tctcececacct
tagtttcttg
ttgaagaagc
agcaaccatc
aacagttaga

catggattca

60

120

180

240

300

360

420

480

540

600

660

720



29672

atcagaagtt ttgtgcctaa agcttctatt attgtttcat tgtgataagt tataacaagt 780
ataaata 787
<210> 48

<211> 202

<212> PRT

<213> Corchorus olitorius

<400> 48
Ala Ile Val Pro Asn Pro Asn Trp Asn Pro Gln Thr Asn Gly Ala Phe
1 5 10 15

Asp Glu Thr Ser Trp Thr Asp Leu Glu Tyr Cys Lys Ser Arg Gln Lys
20 25 30

Trp Tyr Pro Val Ser Lys Thr Met Ala Glu Lys Thr Ala Trp Glu Phe
35 40 45

Ala Glu Lys His Gly Met Asp Val Val Ala Ile Asn Pro Ala Thr Cys
50 55 60

Leu Gly Pro Leu Leu Gln Pro Asn Leu Asn Ala Ser Cys Ala Val Leu
65 70 75 80

Leu Gln Leu Leu Glu Gly Ser Lys Asp Thr Gln Glu Tyr His Trp Leu
85 90 95

Gly Ala Val His Val Lys Asp Val Ala Lys Ala Gln Ile Leu Leu Phe
100 105 110

Glu Ser Pro Ser Ala Ser Gly Arg Tyr Leu Cys Thr Asn Gly Ile Tyr
115 120 125

Gln Phe Gly Thr Phe Ala Glu Thr Val Ser His Leu Phe Pro Gln Tyr
130 135 140

Pro Val His Arg Phe Thr Gly Asp Thr Gln Pro Gly Leu Val Ser Cys
145 150 155 160

Lys Asp Ala Ala Lys Arg Leu Ile Glu Leu Gly Leu Ile Phe Thr Pro
165 170 175

Val Glu Glu Ala Val Arg Glu Thr Val Glu Ser Leu Gln Ala Lys Gly
180 185 190

Phe Leu Lys Gln Gln Gln Pro Ser Glu Ser

-109-



195

<210> 49

<211> 1161l
<212> ADN
<213>

<400> 49
atggctcttc

cgaaaaccat
gaccaattaa
atgaagatgg
ttgcaagttc
acttatgaca
aagctttgtg
gatgaagttg
ggtgagttga
tcacaagaag
gcttttaata
aacaggctta
catattcaga
gatgatttgc
aacgccatca
gggacagaga
gaagatatga
gaagaatccg
ctccacccac
tacagaatcc
<210> 50
<211> 387
<212> PRT
<213>

<400> 50

ttttcatcgt
tccecteecggg
cccaccgtgg
ggtatttaca
aagacaacat
gagctgatat
taatgaagct
attccatggt
tttttaacct
gacaagacga
ttgccgattt
agaacgctcg
agaggaacaa
ttgcttttta
gactcactag
cggtggcatc
agagagtcca
atttcgacaa
caatcccact

ccgccaagtc

29672

200

Corchorus olitorius

ccctttctta
gcccaaaggg
tctggccaag
tatggtcgcc
tttctcaaac
ggcttttgcec
tttcagtcagg
tcgaaccgtg
tacgaaaaac
gttcatcgga
tatcccctgg
tcaagcttta
caagaacaat
cagtgaagaa
agaaaatatc
agcaatagaa
acaagagttg
actaaccttc

tctectcecat

g

Corchorus olitorius

ctcctececttg
ttaccaatca
ctggccaaca
gtttcaaatc
agaccagcca
cattacggac
aaaagagccg
tcggccaaca
attatttaca
atcttacaag
ctgacgtggg
gacaagttca
gtttctgatg
gctaaagtaa
aaagccatta
tgggccttat
gctgacgtgg
cttaaatgca

gagaccgccg

gcctggtctce
tcggaaacat
aatacggcgg
ccgacatggc
ccatagccat
cgttttggag
aatcatggga
ctgggaaatc
gggcggcettt
agttttcgaa
ttgatcctca
tcgataccat
atgttgatac
atgaatcgga
tcatggacgt
ctgagctgat
tgggtcttga
ctttgaaaga

aggacgccga

tcgacttcgg
gatgatgatg
catattccat
tcgccaagtt
aagttattta
acagatgcgt
gtctgtaaga
cattaatgtt
tggttccagt
actgttcggt
aggacttaac
tattgatgaa
cgatatggtc
ggatcttcaa
tatgtttgga
gagaagccca
ccggaaagtc

aaccctccgce

ggtcggcgga

Met Ala Leu Leu Phe Ile Val Pro Phe Leu Leu Leu Leu Gly Leu Val

1

5

10

-110-

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1l1le6l



Ser

Ile

Ala

Tyr

65

Leu

Ile

Gly

Ser

Ser

145

Gly

Phe

Gln

Pro

Asn

225

His

Arg

Ile

Lys

50

Leu

Gln

Ser

Pro

Arg

130

Met

Glu

Gly

Glu

Trp

210

Ala

Ile

Leu

Gly

35

Leu

His

vVal

Tyr

Phe

115

Lys

Val

Leu

Ser

Phe

195

Leu

Arg

Gln

Arg

20

Asn

Ala

Met

Gln

Leu

100

Trp

Arg

Arg

Ile

Ser

180

Ser

Thr

Gln

Lys

Arg

Met

Asn

Val

Asp

85

Thr

Arg

Ala

Thr

Phe

165

Ser

Lys

Trp

Ala

Arg
245

Lys

Met

Lys

Ala

70

Asn

Tyr

Gln

Glu

Val

150

Asn

Gln

Leu

Val

Leu

230

Asn

Pro

Met

Tyr

55

Val

Ile

Asp

Met

Ser

135

Ser

Leu

Glu

Phe

Asp

215

Asp

Asn

29672

Phe

Met

40

Gly

Ser

Phe

Arg

Arg

120

Trp

Ala

Thr

Gly

Gly

200

Pro

Lys

Lys

Pro

25

Asp

Gly

Asn

Ser

Ala

105

Lys

Glu

Asn

Lys

Gln

185

Ala

Gln

Phe

Asn

-111-

Pro

Gln

Ile

Pro

Asn

90

Asp

Leu

Ser

Thr

Asn

170

Asp

Phe

Gly

Ile

Asn
250

Gly

Leu

Phe

Asp

Arg

Met

Cys

Val

Gly

155

Ile

Glu

Asn

Leu

Asp

235

Val

Pro

Thr

His

60

Met

Pro

Ala

Val

Arg

140

Lys

Ile

Phe

Ile

Asn

220

Thr

Ser

Lys

His

45

Met

Ala

Ala

Phe

Met

125

Asp

Ser

Tyr

Ile

Ala

205

Asn

Ile

Asp

Gly

Arg

Lys

Arg

Thr

Ala

110

Lys

Glu

Ile

Arg

Gly

190

Asp

Arg

Ile

Asp

Leu

Gly

Met

Gln

Ile

95

His

Leu

Val

Asn

Ala

175

Ile

Phe

Leu

Asp

Val
255

Pro

Leu

Gly

Val

80

Ala

Tyr

Phe

Asp

Val

160

Ala

Leu

Ile

Lys

Glu

240

Asp



Thr

Val

Asn

Val

305

Glu

Asp

Cys

Leu

Ala
385

<210>

Asp

Asn

Ile

290

Ala

Asp

Arg

Thr

His

370

Lys

51

Met

Glu

275

Lys

Ser

Met

Lys

Leu

355

Glu

Ser

Val
260

Ser

Ala

Ala

Lys

Val

340

Lys

Thr

Asp

Glu

Ile

Ile

Arg

325

Glu

Glu

Ala

Asp

Asp

Ile

Glu

310

Val

Glu

Thr

Glu

Leu

Leu

Met

295

Trp

Gln

Ser

Leu

Asp
375

29672

Leu

Gln

280

Asp

Ala

Gln

Asp

Arg

360

Ala

Ala
265

Asn

Val

Leu

Glu

Phe

345

Leu

Glu

Phe

Ala

Met

Ser

Leu

330

Asp

His

Val

Tyr

Ile

Phe

Glu

315

Ala

Lys

Pro

Gly

Ser

Arg

Gly

300

Leu

Asp

Leu

Pro

Gly
380

Glu

Leu

285

Gly

Met

Val

Thr

Ile

365

Tyr

Glu

270

Thr

Thr

Arg

Val

Phe

350

Pro

Arg

Ala

Arg

Glu

Ser

Gly

335

Leu

Leu

Ile

Lys

Glu

Thr

Pro

320

Leu

Lys

Leu

Pro

<211>
<212>
<213>

1098
ADN

<400> 51

atgggttcaa
ttgttcgcca
gaacttgacc
gaagtagctt
ttgcggcectcc
aaagttgaga
ggtgtcgctc
tactacttga

accgcgttcg

ctggtgaaac
tgcaattggc
tacttgaagt
cccaattgcce
ttgctagtta
ggctctatgg
tttccgeect
aagatgcagt

agtaccatgg

Corchorus olitorius

ccaattcact
tagtgcctca
catggccaag
caccaagaac
ctccatttta
ccttggceccect
taatctcatg
gttggaaggt

cactgaccct

ccaactcaag
gttcttccca
gctggacctg
cctgatgcac
acttgctcct
gtctgtaaat
aatcaagaca
ggaattccat

agattcaaca

-112-

tctccgatga
tggtcctcaa
gtgctttctt
ccgtcatgcet
taaggaatct
acctggtcaa
aggtcctaat
tcaacaaggc

aggttttcaa

ggaagcaaac
atctgccata
gtccccaaca
cgaccgtatc
tcctgatgge
gaatgaagat
ggagagctgg
ctatggcatg

caggggaatg

60

120

180

240

300

360

420

480

540



tctgatcact
ctcaaaacat
aagcaccctt
gctcttcctg
gccattttca
aagaagtgct
cctgattacc
ttggctcaca

ggggcaggtt

ttcctcaaaa

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

52
365
PRT
Corch

<400> 52
Met Gly Ser
1

Glu Glu Ala

Met Val

35

Pro

Ala Lys Ala

50

Gln
65

Leu Pro

Leu Arg Leu

Leu Pro Asp

Leu
115

Lys Tyr

Leu Met Asn

caactatcac
tggttgacgt
ccattaaggg
gtgttgagca
tgaagtggat
atgaagcttt
cagatgctag
accctggtgg
ttcaaggttt

ctgtttaa

orus

Thr Gly

5

Asn Leu

20

Leu Lys

Gly Pro
Thr

Lys

Ala
85

Leu

Gly
100

Lys
Val

Lys

Gln Asp

Glu

Phe

Ser

Gly

Asn

70

Ser

Val

Asn

Lys

29672

catgaagaag
tggtggtggt
cattaacttt
tgttggtgga
atgtcatgat
gccagacaat
ccttgccaca
gaaagaaagg

ccaagtaaag

olitorius

Thr Gln

Ala

Met

Ile
40

Ala

Ala Phe

55

Pro Asp

Tyr Ser

Glu Arg

Glu Asp

120

Val Leu

attctcgaga
gttggtgcca
gatttgcctc
gatatgtttg
tggagcgatg
gggaaagtca
aagctagttg
acagagaagg

tgttgtgctt

Phe Thr

10

Pro

Gln Ala

25

Leu

Glu Leu Asp

Leu Ser Pro

Val
75

Ala Pro

Ile Leu Thr

90

Leu
105

Tyr Gly

Gly Val Ala

Met Glu Ser

-113-

cctacgatgg
cgcttaacat
atgtcattga
taagtgttcc
aacactgcgt
tcgttgcecga
ttcatatcga
aatttgaagc

ttggcactta

Thr Gln Val

Ala Ser

30

Ser

Leu Glu

45

Leu

Thr
60

Glu Val

Met Leu Asp

Cys Ser Leu

Pro
110

Leu Gly

Ser Ala

125

Leu

Trp Tyr Tyr

attcgagggg

gatcgtctcc
ggatgctcca
aaaaggagat
aaaattcttg
atgcattctt
ttgtatcatg
cttggcaaag

catcatggag

Ser
15

Asp
Val

Leu

Val Met

Ala

Ser

Ile
80

Arg
Arg Asn
Val Cys
Asn

Leu

Leu Lys

600

660

720

780

840

900

960

1020

1080

1098



130

Asp Ala
145

Thr Ala

Asn Arg

Glu Thr

Gly Gly

210

Ile Lys

225

Ala Leu

Pro Lys

Asp Glu

Asp Asn

290

Asp Ala

305

Leu Ala

Ala Leu

Ala Phe

<210> 53

Val

Phe

Gly

Tyr

195

Val

Gly

Pro

Gly

His

275

Gly

Ser

His

Ala

Gly
355

Leu

Glu

Met

180

Asp

Gly

Ile

Gly

Asp

260

Cys

Lys

Leu

Asn

Lys

340

Thr

Glu

Tyr

165

Ser

Gly

Ala

Asn

Val

245

Ala

Val

Val

Ala

Pro

325

Gly

Tyr

Gly

150

His

Asp

Phe

Thr

Phe

230

Glu

Ile

Lys

Ile

Thr

310

Gly

Ala

Ile

135

Gly

Gly

His

Glu

Leu

215

Asp

His

Phe

Phe

Val

295

Lys

Gly

Gly

Met

29672

Ile

Thr

Ser

Gly

200

Asn

Leu

Val

Met

Leu

280

Ala

Leu

Lys

Phe

Glu
360

-114-

Pro

Asp

Thr

185

Leu

Met

Pro

Gly

Lys

265

Lys

Glu

Val

Glu

Gln

345

Phe

Phe

Pro

170

Ile

Lys

Ile

His

Gly

250

Trp

Lys

Cys

Val

Arg

330

Gly

Leu

Asn

155

Arg

Thr

Thr

Val

Val

235

Asp

Ile

Cys

Ile

His

315

Thr

Phe

Lys

140

Lys

Phe

Met

Leu

Ser

220

Ile

Met

Cys

Tyr

Leu

300

Ile

Glu

Gln

Thr

Ala

Asn

Lys

Val

205

Lys

Glu

Phe

His

Glu

285

Pro

Asp

Lys

Val

Val
365

Tyr

Lys

Lys

190

Asp

His

Asp

Val

Asp

270

Ala

Asp

Cys

Glu

Lys
350

Gly

Val

175

Ile

Val

Pro

Ala

Ser

255

Trp

Leu

Tyr

Ile

Phe

335

Cys

Met

160

Phe

Leu

Gly

Ser

Pro

240

Val

Ser

Pro

Pro

Met

320

Glu

Cys



<211>
<212>
<213>

<220>
<223>

<400>

29672

20
ADN
Artificial Sequence

Description of Artificial Sequence:

primer

53

gaatggggcg tttccatcta

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

<220>
<223>

<400>

54

20

ADN

Artificial Sequence

Description of Artificial Sequence:

primer

54

ttggcaacac attgaaacca

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

<220>
<223>

<400>

55
20
ADN
Artificial Sequence

Description of Artificial Sequence:

primer

55

aagagctcag ggagcttact

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

<220>
<223>

<400>

56
20
ADN
Artificial Sequence

Description of Artificial Sequence:

primer

56

tctgccgtcg gattaagtga

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

<220>
<223>

57

20

ADN

Artificial Sequence

Description of Artificial Sequence:

primer

-115-

Synthetic

20
Synthetic

20
Synthetic

20
Synthetic

20
Synthetic



29672

<400> 57
cttccaacgc caggatcata

<210> 58

<211> 20

<212> ADN

<213> Artificial Sequence

<220>
<223>
primer

<400> 58
ctatgcttat tgcccaccct

<210> 59

<211> 21

<212> ADN

<213> Artificial Sequence

<220>
<223>
primer

<400> 59
aataccattg gttgggagct g

<210> 60

<211> 25

<212> ADN

<213> Artificial Sequence

<220>
<223>
primer

<400> 60
ggattcaatc agaagttttg tgcct

<210> 61

<211> 20

<212> ADN

<213> Artificial Sequence

<220>
<223>
primer

<400> 61
ccagccacca tagccataag

<210> 62

<211> 18

<212> ADN

<213> Artificial Sequence

-116-

Description of Artificial Sequence:

Description of Artificial Sequence:

Description of Artificial Sequence:

Description of Artificial Sequence:

20
Synthetic

20
Synthetic

21
Synthetic

25
Synthetic

20



<220>
<223> Description of Artificial Sequence: Synthetic

<400> 62

primer

acagaatccc cgccaagt

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

<400>

63

362
PRT
Populus trichocarpa

63

Met Ala Asp Lys

1

Trp

Arg

Gly

Thr

65

Glu

Val

Asn

Tyr

Ala

145

Ala

Arg

Ala

Arg

Ile

50

Gln

Val

Gly

Leu

Tyr

130

Asp

Gly

Tyr

Ala

Ala

35

Cys

Tyr

Gly

Cys

Glu

115

Asp

Glu

Ala

Phe

Arg

20

Thr

His

Pro

Ser

Met

100

Asn

Gly

His

Pro

Gly

Leu

Asp

Gly

Ser

Leu

Lys

85

Val

Tyr

Thr

Phe

Leu

165

Leu

Pro

Gln

Glu

Asp

Ile

70

Val

Gly

Cys

Val

Ile

150

Leu

Asp

Glu

Ser

Lys

Leu

55

Pro

Glu

Ser

Ser

Thr

135

Val

Cys

Lys

29672

Glu

Gly

Asp

40

His

Gly

Lys

Cys

Lys

120

Tyr

Arg

Ala

Pro

Glu

Val

25

Val

Met

His

Phe

Arg

105

Lys

Gly

Ile

Gly

Gly

-117-

His

10

Leu

Ala

Val

Glu

Lys

90

Ser

Ile

Gly

Pro

Ile

170

Met

Pro

Ser

Phe

Lys

Ile

75

Val

Cys

Leu

Tyr

Asn

155

Thr

His

Lys

Pro

Lys

Asn

60

Val

Gly

Asp

Thr

Ser

140

Asn

Val

Val

Pro

Phe

Val

45

Glu

Gly

Asp

Ser

Tyr

125

Asp

Leu

Tyr

Gly

Ala

Lys

30

Leu

Trp

Val

Lys

Cys

110

Gly

Asn

Pro

Ser

Ile

Phe

15

Phe

Tyr

Gly

Val

Val

95

Asp

Ala

Met

Leu

Pro

175

Val

Gly

Ser

Cys

Val

Thr

80

Gly

Asn

Lys

Val

Asp

160

Leu

Gly



Leu

Val

Leu

225

Gln

Ser

Gly

Val

Gly

305

Asn

Ala

Asp

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

<400>

Gly

Lys

210

Glu

Met

Ala

Lys

Phe

290

Gly

Ile

Met

Val

64

362
PRT
Ricinus communis

64

Gly

195

Val

Asn

Gln

Val

Leu

275

Pro

Ile

Thr

Glu

Gly
355

180

Leu

Thr

Leu

Ala

His

260

Val

Leu

Lys

Ala

Arg

340

Lys

Gly

Val

Gly

Ala

245

Pro

Leu

Ile

Glu

Asp

325

Val

Thr

His

Ile

Ala

230

Met

Leu

Val

Thr

Thr

310

Ile

Leu

Leu

Val

Ser

215

Asp

Gly

Leu

Gly

Gly

295

Gln

Glu

Lys

Lys

29672

185

Ala Val
200

Thr Ser

Ser Phe

Thr Leu

Pro Leu
265

Ala Pro
280

Arg Lys

Glu Met

Val Ile

Ala Asp

345

Pro Asp
360

Lys

Pro

Leu

Asp

250

Val

Glu

Thr

Ile

Pro

330

Val

Val

Phe

Asn

Val

235

Gly

Ala

Lys

Val

Asp

315

Met

Arg

Ala

Lys

220

Ser

Ile

Leu

Pro

Gly

300

Phe

Asp

Tyr

Arg

205

Lys

Arg

Ile

Leu

Leu

285

Gly

Ala

Tyr

Arg

190

Ala

Gln

Asp

Asp

Lys

270

Glu

Ser

Ala

Val

Phe
350

Met

Glu

Gln

Thr

255

Ser

Leu

Cys

Lys

Asn

335

Val

Gly

Ala

Asp

240

Val

His

Pro

Val

His

320

Thr

Ile

Met Val Ala Asn Leu Pro Glu Lys Asp His Pro Arg Lys Ala Phe Gly

1

5

10

15

Trp Ala Ala Arg Asp Gln Ser Gly Val Leu Ser Pro Phe Thr Phe Ser

20

25

-118-

30



Arg

Gly

Ser

65

Glu

Val

Asp

Tyr

Ser

145

Ala

Lys

Leu

Ala

Ile

225

Gln

Ser

Arg

Met

50

Thr

Val

Gly

Leu

Tyr

130

Asp

Thr

Tyr

Gly

Lys

210

Glu

Met

Ala

Glu

35

Cys

Tyr

Gly

Cys

Glu

115

Asp

Glu

Ala

Tyr

Gly

195

Val

Arg

Lys

Met

Thr

His

Pro

Ser

Met

100

Asn

Gly

His

Pro

Gly

180

Leu

Thr

Leu

Gly

His
260

Gly

Ser

Leu

Lys

85

Val

Tyr

Thr

Phe

Leu

165

Leu

Gly

Val

Gly

Ala

245

Pro

Glu

Asp

Val

70

Val

Gly

Cys

Thr

Val

150

Leu

Asp

His

Ile

Ala

230

Ile

Leu

Lys

Leu

55

Pro

Glu

Ser

Pro

Thr

135

Val

Cys

Lys

Met

Ser

215

Asp

Gly

Ser

29672

Asp

40

His

Gly

Lys

Cys

Lys

120

Tyr

Arg

Ala

Pro

Ala

200

Thr

Ser

Thr

Pro

Val

Met

His

Ile

Arg

105

Met

Gly

Ile

Gly

Gly

185

Val

Ser

Phe

Met

Leu
265

-119-

Ser

Val

Glu

Lys

90

Ser

Ile

Gly

Pro

Ile

170

Met

Lys

Pro

Leu

Asp

250

Ile

Phe

Lys

Ile

75

Val

Cys

Leu

Tyr

Asp

155

Thr

Gln

Phe

Asn

Val

235

Gly

Gly

Lys

Asn

60

Val

Gly

Asn

Thr

Ser

140

Asn

Val

Leu

Ala

Lys

220

Ser

Ile

Leu

Val

45

Glu

Gly

Asp

Asn

Tyr

125

Asp

Leu

Tyr

Gly

Lys

205

Lys

Arg

Ile

Leu

Leu

Trp

Val

Lys

Cys

110

Gly

Ile

Pro

Ser

Val

190

Ala

Gln

Asp

Asp

Lys
270

Tyr

Gly

Val

Val

95

Asn

Ala

Met

Leu

Pro

175

Val

Met

Glu

Gln

Thr

255

Ser

Cys

Thr

Thr

80

Gly

Lys

Lys

Val

Asp

160

Leu

Gly

Gly

Ala

Asp

240

Val

Asp



Gly

Ala

Gly

305

Ser

Ala

Asp

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

<400>

Lys

Phe

290

Gly

Ile

Met

Ile

65
359
PRT
Fragaria x ananassa

65

Leu

275

Pro

Met

Thr

Glu

Gly
355

Met Ser Ile

1

Arg

Thr

His

Pro

65

Ser

Ile

Asn

Asp

Gly

Ser

50

Leu

Lys

Val

Tyr

Ser

Glu

35

Asp

Val

Val

Gly

Cys

Val

Leu

Lys

Ala

Arg

340

Asn

Glu

Ser

20

Lys

His

Pro

Gln

Ser

100

Pro

Leu

Ile

Glu

Asp

325

Met

Thr

Val

Gly

Thr

310

Ile

Leu

Leu

Gly

Gly

295

Gln

Glu

Lys

Lys

Gln Glu His

5

Gly

Asp

His

Gly

Lys

85

Cys

Lys

Val

Val

Met

His

70

Phe

Arg

Gln

Leu

Met

Val

55

Glu

Lys

Ser

Ile

29672

Ala Pro
280

Arg Lys

Glu Met

Val Ile

Ala Asp

345

Pro Gly
360

Pro Asn

Ser Pro
25

Phe Lys

40

Lys Asn

Ile Val

Val Gly

Cys Glu

105

Leu Thr

-120-

Glu

Leu

Ile

Pro

330

Val

His

Lys

10

Phe

Val

Glu

Gly

Asp

90

Asn

Tyr

Lys

Val

Asp

315

Ala

Arg

Ala

Asn

Leu

Trp

Glu

75

Arg

Cys

Gly

Pro

Gly

300

Phe

Asn

Tyr

Ser

Phe

Tyr

Gly

Val

Val

Thr

Ala

Leu

285

Gly

Ala

Tyr

Arg

Gly

Ser

Cys

45

Phe

Thr

Gly

Asp

Asn

Glu

Ser

Ala

Val

Phe
350

Trp

Arg

Gly

Ser

Glu

Val

His

110

Tyr

Leu

Cys

Lys

Asn

335

Val

Ala

15

Arg

Ile

Thr

Val

Gly

Leu

Tyr

Pro

Ile

His

320

Thr

Ile

Ala

Glu

Cys

Tyr

Gly

Cys

Glu

Asp



Gly

His

145

Pro

Gly

Leu

Thr

Leu

225

Ala

His

Val

Leu

Met

305

Ala

Arg

Asn

Thr

130

Phe

Leu

Leu

Gly

Val

210

Gly

Ala

Pro

Met

Leu

290

Glu

Asp

Leu

Thr

115

Thr

Val

Leu

Asp

His

195

Ile

Ala

Ile

Leu

Val

275

Met

Thr

Ile

Val

Leu

Thr

Val

Cys

Lys

180

Val

Ser

Asp

Gly

Leu

260

Gly

Gly

Gln

Glu

Lys

340

Lys

Tyr

Arg

Ala

165

Pro

Ala

Thr

Ser

Thr

245

Pro

Ala

Arg

Glu

Val

325

Ala

Ala

Gly

Ile

150

Gly

Gly

Val

Ser

Phe

230

Met

Leu

Pro

Lys

Met

310

Ile

Asp

Ser

Gly

135

Pro

Ile

Met

Lys

Pro

215

Leu

Asp

Ile

Glu

Met

295

Ile

Pro

Val

Ser

29672

120

Cys

Asp

Thr

His

Phe

200

Lys

Val

Gly

Gly

Lys

280

Val

Asp

Ile

Arg

Ser

Asn

Thr

Val

185

Ala

Lys

Ser

Ile

Leu

265

Pro

Ala

Phe

Asp

Tyr
345

-121-

Asp

Leu

Tyr

170

Gly

Lys

Glu

Arg

Ile

250

Leu

Leu

Gly

Ala

Tyr

330

Arg

Ile

Pro

155

Ser

Val

Ala

Glu

Asp

235

Asp

Lys

Glu

Ser

Ala

315

Leu

Phe

Met

140

Leu

Pro

Val

Met

Glu

220

Gln

Thr

Ser

Leu

Gly

300

Lys

Asn

Val

125

Val

Asp

Leu

Gly

Gly

205

Ala

Asp

Val

His

Pro

285

Ile

His

Thr

Ile

Ala

Gly

Arg

Leu

190

Val

Leu

His

Ser

Gly

270

Val

Gly

Asn

Ala

Asp
350

His

Ala

Tyr

175

Gly

Lys

Lys

Met

Ala

255

Lys

Phe

Gly

Ile

Met

335

Ile

Glu

Ala

160

Phe

Gly

Val

His

Gln

240

Gln

Leu

Pro

Met

Thr

320

Glu

Gly



<210> 66
<211> 36

<212>
<213>

<400> 66
Met Ser Lys

1

Ala

Arg

Ile

Met

65

Val

Gly

Leu

His

Asn

145

Gly

Tyr

Gly

Ala

Ala

Cys

50

Tyr

Gly

Cys

Glu

Asp

130

Glu

Ala

Phe

Gly

355

2

PRT
Populus trichocarpa

Arg

Thr

35

His

Pro

Ser

Leu

Asn

115

Gly

Arg

Pro

Gly

Leu
195

Ser

Asp

Gly

Ser

Leu

Lys

Val

100

Tyr

Thr

Tyr

Leu

Leu

180

Gly

Pro

Gln

Glu

Asp

Val

Val

85

Gly

Cys

Ile

Ile

Leu

165

Asp

His

Glu

Ser

Glu

Leu

Pro

70

Lys

Ala

Pro

Thr

Ile

150

Cys

Glu

Val

Glu

Gly

Asp

His

55

Gly

Lys

Cys

Lys

Tyr

135

Arg

Ala

Pro

Ala

29672

Glu

His

Val

40

Ser

His

Val

His

Met

120

Gly

Phe

Gly

Gly

Val
200

His

Leu

25

Arg

Ile

Glu

Asn

Ser

105

Ile

Gly

Pro

Ile

Lys

185

Lys

-122-

Pro

10

Ser

Phe

Lys

Ile

Val

90

Cys

Leu

Tyr

Asp

Thr

170

His

Phe

Val

Pro

Lys

Asn

Val

75

Gly

Glu

Thr

Ser

Asn

155

Val

Ile

Ala

Lys

Phe

Val

Asp

60

Gly

Asp

Ser

Tyr

Asp

140

Met

Tyr

Gly

Lys

Ala

Asn

Leu

45

Trp

Glu

Lys

Cys

Ala

125

His

Pro

Ser

Ile

Ala
205

Phe

Phe

30

Tyr

Gly

Val

Val

Ala

110

Ser

Met

Leu

Pro

Val

190

Phe

Gly

15

Ser

Cys

Phe

Thr

Gly

Ser

Ile

Val

Asp

Leu

175

Gly

Gly

Trp

Arg

Gly

Ser

Glu

80

Val

Asp

Tyr

Ala

Gly

160

Lys

Leu

Ser



Lys

Lys

225

Met

Ala

Lys

Phe

Gly

305

Ile

Met

Val

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

<400>

Val

210

Asn

Gln

Val

Leu

Ser

290

Met

Thr

Glu

Gly

67

359
PRT
Gossypium

67

Thr

Leu

Ala

His

Ile

275

Leu

Lys

Ala

Arg

Asn
355

Val

Gly

Ala

Pro

260

Leu

Ile

Glu

Asp

Leu

340

Thr

Met Ala Leu Glu

1

Ala Tyr Asp Ser

20

Glu Asn Gly Val

35

Cys His Thr Asp

Ile

Ala

Ala

245

Leu

Val

Ala

Thr

Ile

325

Ala

Leu

Ser

Asp

230

Gly

Leu

Gly

Gly

Gln

310

Glu

Lys

Ala

Thr

215

Ser

Thr

Pro

Ala

Arg

295

Glu

Val

Asn

Ala

hirsutum

Thr

Ser

Asn

Leu

Pro

Gly

Asp

- His

Asn

Lys

Val

His

29672

Ser

Phe

Leu

Leu

Pro

280

Lys

Met

Ile

Asp

Thr
360

His

Ile

Thr

40

Val

Pro

Leu

Asp

Phe

265

Glu

Thr

Ile

Ser

Val

345

Lys

Thr

Ala

25

Ile

Lys

-123-

Ser

Val

Gly

250

Gly

Lys

Val

Asp

Thr

330

Arg

Pro

Gln

10

Pro

Gln

Asp

Lys

Ser

235

Ile

Leu

Pro

Ala

Phe

315

Asp

Tyr

Thr

Tyr

Val

Asp

Lys

220

Arg

Ile

Leu

Leu

Gly

300

Ala

Tyr

Arg

Val

Ile

Met

Trp

Glu

Asp

Asp

Lys

Glu

285

Ser

Ala

Leu

Phe

Ala

Phe

Tyr

45

Gly

Glu

Gln

Thr

Ser

270

Leu

Gly

Lys

Asn

Val
350

Gly

Lys

Cys

Ile

Ala

Glu

Val

255

His

Pro

Ile

His

Thr

335

Ile

Trp

15

Arg

Gly

Thr

Leu

Gln

240

Ser

Gly

Ala

Gly

Asn

320

Ala

Asp

Ala

Arg

Ile

Met



Tyr

Gly

Cys

Glu

Asp

His

145

Ala

Cys

Gly

Gln

Gln

225

Met

Ala

Thr

Phe

50

Pro

Ser

Leu

Asn

Gly

130

Arg

Pro

Gln

Gly

Val

210

Arg

Gln

Lys

Leu

Pro

Val

Asn

Ala

Tyr

115

Ser

Tyr

Leu

Leu

Leu

195

Thr

Leu

Arg

His

Val

275

Leu

Val

Val

Ala

100

Cys

Ile

Val

Leu

Leu

180

Gly

Val

Gly

Gly

Ser

260

Val

Ile

Pro

Lys

Ser

Asp

Thr

Val

Cys

165

Glu

His

Ile

Ala

Lys

245

Leu

Val

Phe

Gly

70

Asn

Cys

Gln

Tyr

His

150

Ala

Ser

Val

Ser

Asp

230

Arg

Gly

Gly

Gly

55

His

Phe

Leu

Ile

Gly

135

Val

Gly

Pro

Ala

Thr

215

Tyr

Thr

Pro

Ala

Lys

29672

Glu Ile

Lys Leu

Glu Cys
105

Gln Phe
120

Gly Tyr

Pro Asp

Ile Thr

Gly Lys
185

Val Lys
200

Ser Pro

Phe Leu

Leu Asp

Ile Leu

265

Pro Asp
280

Arg Ala

-124-

Thr

Gly

90

Glu

Thr

Ser

Asn

Val

170

Lys

Met

Ser

Val

Val

250

Glu

Arg

Val

Gly

75

Asp

Phe

Tyr

Glu

Leu

155

Phe

Val

Ala

Lys

Ser

235

Ile

Leu

Pro

Lys

60

Val

Arg

Cys

Asn

Met

140

Pro

Ser

Gly

Lys

Glu

220

Thr

Leu

Leu

Ile

Gly

Ile

Val

Lys

Gly

125

Leu

Met

Pro

Ile

Ala

205

Asn

Asp

Asp

Lys

Glu

285

Ser

Thr

Gly

Asn

110

Ile

Val

Asp

Met

Val

190

Phe

Glu

Ala

Thr

Val

270

Leu

Met

Lys

Val

95

Ser

Phe

Ala

Ala

Lys

175

Gly

Gly

Ala

Lys

Val

255

Asn

Pro

Thr

Val

80

Gly

Gln

Trp

Asp

Ala

160

Asp

Leu

His

Lys

Gln

240

Ser

Gly

Ser

Gly



Gly

305

Ile

Leu

Ile

290

Met Lys Glu

Thr Cys Asp

Asp Arg Leu
340

Ala Gly Thr
355

<210> 68

<211> 357

<212> PRT

<213> Gossypium

<400> 68

Met

1

Asp

Gly

Thr

Met

65

Asp

Val

Tyr

Lys

Gly Ser Leu

Pro Ser Gly

Pro Glu Asp
35

Asp Leu His

Val Pro Gly

Val Ser Lys

Gly Cys Cys
100

Cys Leu Lys
115

Pro Thr Gln
130

Thr

Val

325

Ala

Ser

Gln

310

Glu

Arg

Lys

295

Glu

Leu

Asn

Leu

hirsutum

Glu

Val

Val

Gln

His

Phe

85

Arg

Lys

Gly

Thr

Leu

Phe

Ala

Glu

70

Arg

Asn

Ile

Gly

Glu

Ser

Val

Lys

55

Val

Val

Cys

Trp

Phe
135

29672

Met

Ile

Asp

Arg

Pro

Lys

Asn

Val

Gly

Arg

Ser

120

Ala

-125-

Met

Lys

Val
345

Thr

Tyr

25

Val

Asp

Gly

Asp

Pro

105

Tyr

Gly

Asp

Pro

330

Arg

Thr

10

Thr

Met

Leu

Glu

Ile

90

Cys

Asn

Ser

Val
315

Asp

Tyr

Thr

Tyr

Cys

Gly

Val

75

Val

Asp

Asp

Met

300

Cys

Lys

Arg

Gly

Thr

Cys

Met

60

Leu

Gly

Ser

Val

Val
140

Gly

Ile

Phe

Trp

Leu

Gly

45

Ser

Glu

Val

Asp

Tyr

125

Val

Lys

Asn

Val
350

Ala

Arg

Ile

Asn

Val

Gly

Asn

110

Thr

Asp

His

Gln

335

Ile

Ala

15

Asn

Cys

Tyr

Gly

Cys

95

Glu

Asp

Gln

Asn
320

Ala

Asp

Arg

Thr

His

Pro

Ser

80

Leu

Gln

Gly

Lys



Phe

145

Leu

Leu

Gly

Val

Gly

225

Ala

Pro

Leu

Met

Glu

305

Met

Leu

Ser

<210> 69

Val

Leu

Met

His

Ile

210

Ala

Ala

Leu

Thr

Leu

290

Thr

Ile

Glu

Lys

Val

Cys

Gly

Met

195

Ser

Asp

Asp

Glu

Gly

275

Gly

Glu

Glu

Lys

Leu
355

<211> 355
<212> PRT

Lys

Ala

Ser

180

Gly

Ser

Asp

Ser

Pro

260

Val

Arg

Glu

Val

Asn

340

Asp

Ile

Gly

165

Gly

Val

Ser

Tyr

Leu

245

Tyr

Ile

Lys

Met

Val

325

Asp

Gln

Pro

150

Val

Leu

Lys

Asp

Leu

230

Asp

Leu

Asn

Ser

Leu

310

Lys

Val

Glu

Thr

Arg

Ile

Lys

215

Val

Tyr

Ser

Thr

Ile

295

Asn

Met

Arg

29672

Gly Met

Val Tyr

Gly Gly

185

Ala Lys

200

Lys Lys

Ser Ser

Ile Ile

Leu Leu

265

Pro Leu

280

Thr Gly

Phe Cys

Asp Tyr

Tyr Arg
345

-126-

Ala

Ser

170

Ile

Ala

Val

Asp

Asp

250

Lys

Gln

Ser

Lys

Ile

330

Phe

Pro

155

Pro

Leu

Met

Glu

Ala

235

Thr

Phe

Phe

Phe

Glu

315

Asn

Val

Glu

Leu

Gly

Gly

Ala

220

Glu

Val

Asp

Val

Ile

300

Glu

Thr

Val

Gln

Asn

Leu

His

205

Leu

Gly

Pro

Gly

Ser

285

Gly

Asn

Ala

Asp

Val

His

Gly

190

His

Glu

Met

Val

Lys

270

Pro

Ser

Leu

Met

Val
350

Ala

Phe

175

Gly

Val

His

Gln

Phe

255

Leu

Met

Met

Thr

Glu

335

Ala

Pro

160

Gly

Val

Thr

Leu

Lys

240

His

Ile

Val

Lys

Ser

320

Arg

Gly



<213> Gossypium

<400> 69
Met Asp Ser Gln
1

Asp Pro Thr Gly

Gly Ser Asp Asp
35

Ala Asp Val Ile
50

Leu Val Pro Gly
65

Asn Val Gln Arg

Val Asn Ser Cys
100

Gln Cys Val Lys
115

Gly Thr Val Thr
130

Arg Tyr Cys Phe
145

Pro Leu Leu Cys

Asn Met Asn Gln
180

Leu Gly His Met
195

Thr Val Leu Ser
210

Leu Gly Ala Asp

hirsutum

Thr

Val

Val

Trp

His

Ile

85

Arg

Gly

Lys

Lys

Ala

165

Pro

Ala

Thr

Asn

Lys

Leu

Ser

Ser

Glu

70

Lys

Asn

Pro

Gly

Ile

150

Gly

Gly

Val

Ser

Phe

Thr

Ser

Ile

Arg

55

Ile

Val

Cys

Val

Gly

135

Pro

Ile

Lys

Lys

Ile

215

Val

29672

Glu

Pro

Lys

40

Asn

Ala

Gly

Glu

Leu

120

Tyr

Asn

Thr

Ser

Phe

200

Ser

Val

Asn

Tyr

25

Ile

Met

Gly

Asp

Tyr

105

Thr

Ser

Asn

Val

Leu

185

Gly

Lys

Thr

-127-

Cys

10

Lys

Thr

Phe

Ile

Leu

90

Cys

Phe

Ser

Tyr

Tyr

170

Gly

Lys

Lys

Ser

Leu

Phe

His

Gly

Val

75

Val

Asn

Asn

His

Pro

155

Thr

Val

Ala

Glu

Asp

Gly

Ser

Cys

Asp

60

Lys

Gly

Asp

His

Ile

140

Leu

Pro

Ile

Phe

Glu

220

Gln

Trp

Arg

Gly

45

Ser

Glu

Val

Gly

Ile

125

Val

Ala

Met

Gly

Gly

205

Ala

Glu

Ala

Arg

30

Val

Ile

Val

Gly

Val

110

Asp

Val

Ser

Met

Leu

190

Leu

Leu

Gln

Ala

15

Pro

Cys

Tyr

Gly

Thr

95

Glu

Ile

His

Ala

Arg

175

Gly

Ser

Ser

Met

Thr

Leu

Tyr

Pro

Ser

80

Tyr

Val

Asp

Glu

Ala

160

Tyr

Gly

Val

Leu

Lys



225

Gly

His

Ala

Asn

Met

305

Gln

Leu

Thr

Leu Ser Lys

Pro Phe Asp
260

Leu Val Gly
275

Pro Gly Met
290

Ile Gln Glu

Ile Glu Val

Val Lys Lys
340

Leu Lys
355

<210> 70

<211> 248

<212> PRT

<213> Gossypium

<400> 70

Met

1

Gln

Tyr

Glu

Ser
65

Ala Thr Asn

Glu Val Gly

Ile Leu Glu
35

Leu Arg Glu
50

Ala Asp Glu

Ser
245

Pro

Phe

Lys

Met

Ile

325

Asp

230

Leu

Tyr

Pro

Thr

Ile

310

Pro

Val

Asp

Leu

Ser

Phe

295

Gly

Ile

Lys

hirsutum

Thr

His

Thr

Leu

Gly

Thr

Lys

Ser

Thr

Gln
70

Gln

Ser

Val

Ala

55

Phe

29672

Phe

Ser

Glu

280

Ala

Phe

Gln

Tyr

Glu

Leu

Tyr

40

Lys

Leu

-128-

Ile

Leu

265

Ile

Gly

Cys

Tyr

Arg

Ile

250

Leu

Lys

Ser

Ala

Ala

330

Phe

345

Gln

Leu

25

Pro

His

Asn

Gln

10

Gln

Met

Pro

Met

235

Asp

Lys

Phe

Val

Ala

315

Asn

Val

Pro

Ser

Glu

Trp

Leu
75

Thr

Ser

Ser

Thr

300

Arg

Glu

Ile

Ala

Asp

Pro

Asn

60

Leu

Ala

Ala

Pro

285

Gly

Lys

Ala

Asp

Ala

Ala

Glu

45

Leu

Lys

Ser

Gly

270

Ala

Gly

Ile

Leu

Ile
350

Gly

Leu

30

Pro

Met

Leu

Gly

255

Val

Ser

Thr

Tyr

Glu

335

Glu

Arg

15

Tyr

Met

Thr

Ile

240

Asp

Tyr

Leu

Lys

Pro

320

Arg

Asn

His

Gln

Lys

Thr

Asn
80



Ala

Ala

Ile

Gly

Leu

145

Ile

Leu

Leu

Tyr

Ala

225

Ile

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

<400>

Lys

Thr

Asn

Val

130

Asp

Phe

Ile

Trp

Val

210

Val

Thr

71

247
PRT
Populus tremuloides

71

Asn

Ala

Arg

115

Ala

Lys

Val

Glu

Asn

195

Arg

Asp

Leu

Thr

Leu

100

Glu

His

Leu

Asp

Leu

180

Gly

Tyr

Pro

Cys

Met

85

Ala

Asn

Lys

Val

Ala

165

Val

Ser

Tyr

Arg

Arg
245

Glu

Leu

Tyr

Ile

Glu

150

Asp

Lys

Val

Arg

Ile

230

Arg

Ile

Pro

Glu

Glu

135

Asp

Lys

Val

Val

Asp

215

Glu

Val

29672

Gly Val

Asp Asp
105

Leu Gly
120

Phe Lys

Glu Lys

Asp Asn

Gly Gly

185

Ala Pro

200

Phe Val

Ile Cys

Lys

Met Ala Thr Asn Gly Glu Glu Gln Gln

1

5

Glu Val Gly His Lys Ser Leu Leu Gln

20

25

Ile Leu Glu Thr Ser Val Tyr Pro Arg

-129-

Tyr Thr
90

Gly Lys

Leu Pro

Glu Gly

Asn His

155

Tyr Leu

170

Leu Ile

Pro Asp

Leu Glu

Met Leu
235

Gly

Ile

Val

Pro

140

Gly

Asn

Gly

Ala

Leu

220

Pro

Tyr

Leu

Ile

125

Ala

Ser

Tyr

Tyr

Pro

205

Asn

Val

Ser Gln Ala Gly

10

Ser Asp Ala Leu

Ser

Ala

110

Arg

Met

Tyr

His

Asp

190

Leu

Lys

Gly

Arg

Leu

95

Met

Lys

Pro

Asp

Lys

175

Asn

Arg

Ala

Asp

His
15

Leu

Asp

Ala

Val

Phe

160

Arg

Thr

Lys

Leu

Gly
240

Gln

Tyr Gln Tyr

30

Glu Pro Glu Cys Met Lys Glu



Leu

Ala

65

Lys

Thr

Asn

Val

Asp

145

Phe

Ile

Trp

Val

Ala

225

Thr

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

Arg

50

Asp

Asn

Ala

Arg

Ala

130

Gln

Val

Glu

Asn

Arg

210

Asp

Leu

72

366
PRT
Gossypium

35

Glu

Glu

Thr

Leu

Glu

115

His

Met

Asp

Leu

Gly

195

Tyr

Pro

Cys

Val

Gly

Met

Ala

100

Asn

Lys

Ile

Ala

Val

180

Ser

Tyr

Arg

Arg

Thr

Gln

Glu

85

Ile

Tyr

Ile

Glu

Asp

165

Lys

Val

Arg

Ile

Arg
245

Ala

Phe

70

Ile

Pro

Glu

Asp

Asp

150

Lys

Val

Val

Asp

Glu

230

Ile

Lys

Leu

Gly

Glu

Leu

Phe

135

Gly

Asp

Gly

Ala

Phe

215

Ile

Gln

hirsutum

29672
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His Pro

Asn Met

Val Tyr

Asp Gly

105

Gly Leu
120

Lys Glu

Lys Tyr

Asn Tyr

Gly Leu

185

Pro Pro
200

Val Leu

Cys Met
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Trp

Leu

Thr
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Lys

Pro

Gly

His

Ile

170

Ile

Asp

Glu

Leu

Asn

Leu

75

Gly

Ile

Val

Pro

Gly
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Asn

Gly

Ala

Leu

Pro
235

Ile

60

Lys

Tyr

Leu

Ile

Ala

140

Ser

Tyr

Tyr

Pro

Asn

220

Val

45

Met

Leu

Ser

Ala

Gln

125

Leu

Phe

His

Asp

Met

205

Lys

Gly

Thr

Val

Leu

Met

110

Lys

Pro

Asp

Lys

Asn

190

Arg

Ala

Asp

Thr

Asn

Leu

95

Asp

Ala

Val

Phe

Arg

175

Thr

Lys

Leu

Gly

Ser

Ala
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Ala

Ile

Gly

Leu

Ile

160

Leu

Leu

Tyr

Ala

Ile
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Met Gly Ser

1

Asp

Pro

Ala

Lys

65

Leu

Phe

Lys

Leu

Asp

145

Thr

Asn

Asp

Gly

Ile
225

Glu

Met

Lys

50

Leu

Arg

Pro

Phe

Met

130

Ala

Ala

Arg

Thr

Gly

210

Lys

Ala

Val

35

Ala

Pro

Leu

Gly

Leu

115

Asn

Val

Phe

Gly

Tyr

195

Thr

Gly

Ile

Asn
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Leu

Gly

Thr

Leu

Gly

100

Thr

Gln

Leu

Glu

Met

180

Asp

Gly

Ile

Gly

Leu

Lys

Pro

Thr

Ala

85

Lys

Arg

Asp

Asp

Tyr

165

Ser

Gly

Ala

Asn

Glu

Phe

Ser

Gly

Asn

70

Ser

Val

Asn

Lys

Gly

150

His

Asp

Phe

Thr

Phe
230

Thr

Ala

Ala

Ala

55

Pro

Tyr

Glu

Glu

Val

135

Gly

Gly

His

Gln

Leu

215

Asp

29672

Gln

Met

Ile

40

Phe

Asp

Asn

Arg

Asp

120

Leu

Ile

Thr

Ser

Gly

200

Ser

Leu

Met

Gln

25

Glu

Leu

Ala

Val

Leu

105

Gly

Met

Pro

Asp

Thr

185

Leu

Met

Pro

-131-

Thr

10

Leu

Leu

Ser

Pro

Leu

90

Tyr

Val

Glu

Phe

Pro

170

Ile

Lys

Ile

His

Pro

Ala

Asp

Pro

Val
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Thr

Gly

Thr

Ser

Asn

155

Arg

Thr

Thr

Val

Val
235

Thr

Ser

Leu

Lys

60

Met

Cys

Leu

Leu

Trp

140

Lys

Phe

Met

Leu

Ser

220

Ile

Gln

Ala

Leu

45

Glu

Leu

Ser

Gly

Ser

125

Tyr

Ala

Asn

Lys

Val

205

Lys

Glu

Val

Ser

30

Glu

Val

Asp

Leu

Pro
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Ala

Tyr

Tyr

Lys

Lys

190

Asp

Tyr

Asp

Ser

15

Val

Ile

Ala

Arg

Arg

95

Val

Leu

Leu

Gly

Val

175

Ile

Val

Pro

Ala

Asp

Leu

Met

Ser

Ile
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Thr

Cys

Ser

Lys

Met
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Phe

Leu

Gly

Thr

Pro
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Ser Cys Pro Val

Val Pro Lys Gly

260

Ser Asp Glu His

275

Pro Asp Asn Gly
290

Pro Asp Pro Ser

305

Met Leu Ala His

Glu Ala Leu Ala

340

Ser Ala Phe Gly

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

<400>

355

73

545

PRT
Corchorus

73

Met Ala Pro Gln

1

Ser Lys Leu Pro

20

Tyr Cys Phe Glu

35

Asn Gly Thr Thr

50

Ala Arg Arg Val

65

Gln Val Ile Met

Gly

245

Asp

Cys

Lys

Leu

Asn

325

Lys

Thr

Val

Ala

Ala

Val

Ala

310

Pro

Gly

Asn

Glu

Ile

Lys

Ile

295

Thr

Gly

Ala

Ile
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Ala

Asp

Asn

Gly

Ala

Leu

Pro

Ile

Ile

Gln

Ala

70

Leu

Glu

Tyr

Ser

Ile

55

Gly

Leu
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His Val

Phe Met
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Phe Leu
280

Val Ala

Lys Leu

Gly Lys

Gly Phe

345

Met Glu
360

Leu Pro
Ile Pro
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Lys Val
40
Tyr Thr

Leu His

Pro Asn
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Gly

250

Lys

Lys

Glu

Val

Glu

330

Gln

Phe

Gln

10

Lys

Ala

Tyr

Lys

Thr

Gly

Trp

Asn

Cys

Val

315

Arg

Gly

Leu

Glu

His

Ser

Glu

Leu

75

Pro

Asp

Ile

Cys

Ile

300

His

Thr

Phe

Lys

Asp

Leu

Lys

Glu
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Gly

Glu

Met

Cys

Tyr

285

Leu

Ile

Ala

Gln

Ser
365

Phe

Pro

Pro

45

Val

Val

Phe

Phe

His

270

Glu

Pro

Asp

Lys

Ile

350

Val

Ile

Leu

30

Cys

Glu

Gln

Val

Val

255

Asp

Ala

Asp

Cys

Glu

335

Thr

Phe

15

His

Leu

Leu

Gln

Leu

Ser

Trp

Leu

Tyr

Ile

320

Phe
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Arg

Ser

Ile

Thr

Arg
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Phe

Phe

Arg

Ala

145

Glu

Leu

Ser

Gly

Leu

225

His

Ala

Leu

Val

Ser

305

Glu

Leu

Phe

Ile

130

Gln

Gly

Pro

Ser

Leu

210

Tyr

Ile

Ala

Ile

Leu

290

Ile

Asp

Gly

Thr

115

Ile

Glu

Cys

Glu

Gly

195

Val

Phe

Tyr

Ile

Gln

275

Ala

Arg

Ala

Ala

100

Ala

Ile

Asn

Leu

Val

180

Thr

Thr

His

Ala

Leu

260

Lys

Ile

Met

Val

85

Ser

Pro

Thr

Val

His

165

Glu

Thr

Ser

Ser

Leu

245

Ile

Tyr

Ala

Val

Arg

Phe

Glu

Gln

Asp

150

Phe

Ile

Gly

Val

Asp

230

Asn

Met

Lys

Lys

Lys

310

Ala

Leu

Val

Ala

135

Val

Ser

Asn

Leu

Ala

215

Asp

Ser

Gln

Ile

Ser
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Ser

Lys
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Gly

Ala
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Ser

Lys

Glu

Pro

Pro

200

Gln

Val

Ile

Lys

Thr

280

Ser

Gly

Phe

Ala

105

Lys

Tyr

Val

Leu

Asp
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Lys

Gln

Ile

Met

Phe

265

Ile

Glu

Ala

Pro
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90

Val

Gln

Val

Met

Thr

170

Asp

Gly

Val

Leu

Leu

250

Glu

Ala

Thr

Ala

Gly

Cys

Ala

Asp
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155

Gln

Val

Val

Asp
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235

Cys

Ile

Pro

Glu

Pro

315

Ala

Thr

Lys

Lys

140

Ile

Ala

Val

Met

Gly

220

Thr

Gly

Gly

Met

Lys

300

Leu

Lys

Ala

Ala
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Val

Asp

Asp

Ala

Leu

205

Glu

Leu

Leu

Leu

Val

285

Tyr

Gly

Leu

Ala
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Ser

Lys

Ser

Glu

Leu
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Thr

Asn

Pro

Arg

Leu

270

Pro

Asp

Lys

Gly
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Asn

Asn

Glu

Ala

Asn

175

Pro

His

Pro

Leu

Ala

255

Leu

Pro

Leu

Glu

Gln

Pro

Ala

Phe

Pro

160

Asp

Tyr

Lys

Asn

Phe

240

Gly

Asp

Ile

Ser

Leu

320
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Tyr

Ala

Arg

Pro

385

Lys

Asp

Glu

Phe

Glu
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Glu

Glu

Arg

Gly

Tyr
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Gly

Lys

Asn

370

Arg

Gly

Gly

Leu

Gln

450

Ile

Val

Asp

Ile

Lys
530

Met

Glu

355

Ala

Asn

Tyr

Trp

Phe

435

Val

Ile

Pro

Glu

Ser
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Ile

Thr

340

Pro

Glu

Gln

Leu

Leu

420

Ile

Ala

Asp

Val

Ile

500

Arg

Leu
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Glu Ala

Phe Glu

Met Lys

Ala Gly
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Asn Asp
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His Thr

Val Asp

Pro Ala

Ala Ala
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Ala Phe
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Lys Gln

Val Phe

Arg Lys

Gly

Ile

Ile
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Thr

Glu

Asp

Tyr

Ala

600

Ile

Glu

Lys

Glu

Glu

680

Asp

Ile

-160-

Ser

Leu

505

Asp

Val

Leu

Arg

Pro

585

Asn

Gly

Ser

Ile

Leu

665

Glu

Pro

Cys

Leu

490

Lys

Leu

Thr

His

Glu

570

Leu

Gly

Ala

Ala

Lys

650

Gly

Phe

Met

Gly

Leu

Arg

Gln

Pro

555

Gln

Met

Glu

Phe

Arg

635

Glu

Ser

Asp

Met

Leu

Met

His

Val

540

Ser

Val

Gln

Asn

Glu

620

Glu

Cys

Gly

Lys

Glu
700

Ile

Ser

Leu

525

Ala

Arg

Phe

Lys

Glu

605

Glu

Ala

Arg

Leu

Val

685

Cys

Ser

Ser

510

Glu

Lys

Phe

Ala

Leu

590

Lys

Glu

Tyr

Ser

Leu

670

Phe

Leu

Ser

495

Thr

Glu

Arg

Cys

Tyr

575

Arg

Asn

Leu

Glu

Tyr

655

Thr

Thr

Lys

Arg

Phe

Asn

Val

Gly

560

Ile

Gln

Ala

Lys

Ser

640

Pro

Gly

Ala

Glu



<210> 85
<211> 32

<212>
<213>

<400> 85
Met Leu Thr

1

Cys

Val

Leu

Asp

Gly

Pro

Leu

Ser

Lys

145

Leu

Phe

Val

Leu

Ile

His

Glu

50

Leu

Val

Gln

Thr

Ile

130

Asn

Trp

Ala

Met

Leu

4

PRT
Arabidopsis thaliana

Gly

Ala

35

Gly

Leu

Phe

Lys

Ala

115

Ser

Glu

Tyr

Glu

Gly

195

Arg

Asp

Ser

20

Thr

Leu

Gln

His

Gln

100

Ala

Ala

Glu

Pro

Glu

180

Pro

Leu

Glu

Trp

Val

Glu

Tyr

Leu

85

Leu

Lys

Ile

Cys

Leu

165

Lys

Val

Leu

Arg

Leu

Lys

Gly

Asp

Ala

Leu

Glu

Thr

Trp

150

Ser

Gly

Ile

Gln

Glu

Val

Asn

Ala

55

Thr

Ser

Asp

Ala

Pro

135

Ala

Lys

Leu

Pro

Gly

29672

Val

His

Leu

40

Ala

Val

Pro

Pro

Ser

120

Ser

Ala

Thr

Asp

Pro

200

Cys

Val

Gln

25

Gln

Thr

Ser

Cys

Ala

105

Val

Pro

Glu

Leu

Val

185

Ser

Thr

-161-

Cys

Leu

Asp

Arg

Ala

Ile

90

Val

Lys

Asn

Asp

Ala

170

Val

Leu

Glu

Val

Leu

Glu

Leu

Ala

75

Val

Lys

Arg

Trp

Tyr

155

Glu

Val

Asn

Thr

Thr

Leu

Lys

His

60

Ile

Asp

Gly

Val

Pro

140

Cys

Lys

Val

Ala

Tyr

Gly

Arg

Glu

45

Leu

Asn

Glu

Thr

Val

125

Ala

Arg

Ala

Asn

Ser

205

Glu

Ala

Gly

30

Thr

Phe

Gly

Val

Ile

110

Val

Asp

Gln

Ala

Pro

190

Met

Asn

Ser

15

Tyr

Lys

Glu

Cys

Gln

95

Asn

Thr

Lys

Asn

Trp

175

Gly

His

Phe

Gly

Ser

His

Met

Ser

80

Asp

Val

Ser

Ile

Gly

160

Glu

Thr

Met

Phe



210 215

Met Gly Ser Val His Phe Lys
225 230

Tyr Glu Asp Pro Tyr Ser Lys
245

Ser His Tyr Gly Asp Phe Val
260

Tyr Asn Val Pro Lys Leu Pro
275

Asp Lys Asn Ala Ser Lys Lys
290 295

Ser Met Glu Glu Ile Ile Lys
305 310

Gly Phe Ile Ser

<210> 86

<211> 323

<212> PRT

<213> Arabidopsis lyrata

<400> 86
Met Ser Thr Glu Arg Glu Val
1 5

Ile Gly Ser Trp Leu Val His
20

His Ala Thr vVal Lys Asn Leu
35

Glu Ala Leu Glu Gly Ala Ala
50 55

Leu Leu Gln Tyr Asp Thr Val
65 70

Val Phe His Leu Ala Ser Pro
85

29672

Asp

Gly

Ala

Arg

280

Leu

Glu

Val

Leu

Gln

40

Thr

Ser

Cys

-162-

Val

Arg

Lys

265

Glu

Ile

Gly

Cys

Leu

25

Asp

Arg

Ala

Ile

Ala

His

250

Val

Thr

Asp

Val

Val

10

Leu

Glu

Leu

Ala

Val
90

Leu

235

Leu

Ala

Gln

Leu

Glu
315

Thr

His

Lys

His

Val

75

Asp

220

Ala

Cys

Glu

Pro

Gly

300

Ser

Gly

Arg

Glu

Leu

60

Asn

Glu

His

Val

Leu

Gly

285

Leu

Leu

Ala

Gly

Thr

45

Phe

Gly

Val

Ile

Glu

Tyr

270

Leu

Lys

Lys

Ser

Tyr

30

Lys

Glu

Cys

Gln

Leu

Ala

255

Pro

Leu

Phe

Ser

Gly

15

Ser

His

Met

Ser

Asp
95

Val

240

Ile

Asn

Arg

Ile

Lys
320

Cys

Val

Leu

Asp

Gly

Pro



Gln

Thr

Ile

Asn

145

Trp

Ala

Met

Leu

Gly

225

Glu

His

Ser

Lys

Met

305

Phe

Lys

Ala

Ser

130

Glu

Tyr

Glu

Gly

Arg

210

Ser

Asn

Tyr

Val

Asn

290

Glu

Ile

Gln

Ala

115

Ala

Glu

Pro

Gln

Pro

195

Leu

Val

Pro

Gly

Pro

275

Ala

Asp

Ser

Leu

100

Lys

Ile

Cys

Leu

Lys

180

Val

Leu

His

Ser

Asp

260

Lys

Ala

Ile

Leu

Glu

Thr

Trp

Ser

165

Gly

Ile

Gln

Phe

Ala

245

Phe

Leu

Lys

Ile

Asp

Ala

Pro

Ala

150

Lys

Leu

Pro

Gly

Lys

230

Lys

Val

Pro

Lys

Lys
310

Pro

Gly

Ser

135

Asp

Thr

Asp

Pro

Cys

215

Asp

Gly

Ala

Arg

Leu

295

Glu

29672

Ala

Val

120

Pro

Gln

Leu

Val

Ser

200

Thr

Val

Arg

Lys

Glu

280

Met

Gly

-163-

Val

105

Lys

Asn

Asp

Ala

Val

185

Ile

Glu

Ala

His

Val

265

Thr

Glu

Val

Lys

Arg

Trp

Tyr

Glu

170

Val

Asn

Thr

Leu

Leu

250

Ala

Gln

Leu

Glu

Gly

Val

Pro

Cys

155

Lys

Val

Ala

Tyr

Ala

235

Cys

Glu

Leu

Gly

Ser
315

Thr

Val

Ala

140

Lys

Ala

Asn

Ser

Glu

220

His

Val

Leu

Gly

Leu

300

Leu

Ile

Val

125

Asp

Gln

Ala

Pro

Met

205

Asn

Ile

Glu

Tyr

Leu

285

Glu

Lys

Asn

110

Thr

Lys

Asn

Trp

Gly

190

Leu

Phe

Leu

Ala

Pro

270

Leu

Phe

Ser

Val

Ser

Ile

Gly

Glu

175

Thr

Met

Phe

Val

Ile

255

Asn

Arg

Ser

Lys

Leu

Ser

Lys

Leu

160

Phe

Val

Leu

Met

Tyr

240

Ser

Tyr

Ala

Ser

Gly
320



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

<400>

87

329

PRT

Camellia oleifera

87

Met Ser Ser Asn Thr Lys

1

Thr Gly Gly Ser Gly Phe

20

Asp Arg Gly Tyr Thr Val

35

Lys Glu Thr Lys His Leu

50

Arg Leu Phe Gln Ile Asp

65

70

Val Thr Gly Ser Ser Gly

85

Asp Gln Val Lys Asp Pro

100

Gly Thr Leu Asn Val Leu

115

Val Val Val Thr Ser Ser
130

Pro Ala Asp Lys Val Lys

145

150

Cys Lys Gln Asn Gly Leu

165

Lys Ala Ala Trp Glu Phe

180

Val Asn Pro Gly Thr Val

195

Ala Ser Met Leu Met Leu

Ala

Ile

His

Glu

55

Leu

Val

Glu

Thr

Asn

135

Asn

Trp

Ala

Met

Leu

29672

Gly

Gly

Ala

40

Ala

Leu

Phe

Arg

Ala

120

Thr

Glu

Tyr

Lys

Gly

200

Arg

-164-

Gly

Ser

25

Thr

Leu

Asp

His

Glu

105

Ala

Ala

Asp

Pro

Glu

185

Pro

Phe

Asp

Trp

Val

Glu

Tyr

Leu

90

Leu

Lys

Ile

Cys

Leu

170

Lys

Ile

Leu

Gly

Leu

Lys

Gly

Asp

75

Ala

Leu

Glu

Thr

Trp

155

Ser

Gly

Ile

Gln

Gln

Val

Asp

Ala

60

Ser

Ser

Glu

Leu

Pro

140

Thr

Lys

Leu

Pro

Gly

Val

Arg

Leu

45

Glu

Ile

Pro

Pro

Gly

125

Ser

Asp

Thr

Asp

Pro

205

Cys

Val

Leu

30

Lys

Ser

Val

Cys

Ala

110

Val

Pro

Val

Leu

Val

190

Ala

Thr

Cys

15

Leu

Asp

Arg

Ala

Ile

95

Ile

Arg

Asn

Glu

Ala

175

Val

Leu

Glu

Val

Leu

Glu

Leu

Ala

80

Val

Lys

Arg

Trp

Tyr

160

Glu

Val

Asn

Ile



Tyr

225

Ala

Cys

Glu

Pro

Gly

305

Ser

210

Glu Asn Phe Phe Met
230

His Ile Leu Val Tyr
245

Val Glu Ala Ile Ser
260

Leu Tyr Pro Glu Tyr
275

Gly Leu Leu Arg Thr
290

Phe Gln Phe Ile Pro
310

Leu Lys Ser Lys Gly
325

<210> 88

<211> 334

<212> PRT

<213> Ricinus communis

<400> 88
Met Ala Thr Gln Asn Lys

1

Gly

Thr

Phe

Leu

65

Glu

Phe Ile Gly Ser Trp
20

Thr Ile His Ala Ser
35

His Leu Ile Ser Ser
50

Tyr Glu Ala Asp Leu
70

Gly Cys Gln Gly Val
85

215

Gly

Glu

His

Asn

Lys

295

Met

Tyr

Lys

Leu

Ile

Ser

55

Leu

Phe

29672

Pro

Asn

Tyr

Val

280

Asp

Glu

Ile

Glu

Ile

Tyr

40

Ser

Asp

His

Val

Thr

Gly

265

Pro

Gly

Gln

Ser

Ala

Gln

25

Pro

His

Tyr

Val

-165-

His

Ser

250

Asp

Arg

Ser

Ile

Val

10

Thr

Ala

Gly

Asp

Ala
90

Val

235

Ala

Phe

Leu

Lys

Ile
315

Cys

Leu

Ser

Asp

Ala

75

Ser

220

Lys

Thr

Thr

Pro

Lys

300

Lys

Val

Leu

Asp

Ile

60

Ile

Pro

Asp

Gly

Ala

Lys

285

Leu

Glu

Thr

Gln

Pro

45

Ile

Cys

Cys

Val

Arg

Met

270

Asp

Met

Thr

Gly

His

30

Ser

Asn

Lys

Thr

Ala

His

255

Val

Thr

Asp

Val

Ala

15

Gly

His

Leu

Ala

Leu
95

Leu

240

Leu

Ala

Gln

Leu

Glu
320

Asn

Tyr

Leu .

Lys

Val

80

Glu



Glu

Thr

Val

Ala

145

Lys

Ala

His

Ser

Glu

225

Gln

Thr

Leu

Gly

Leu

305

Leu

Pro

Ile

Leu

130

Gly

Ser

Ala

Pro

Ser

210

Tyr

Val

Asn

Phe

Leu

290

Val

Gln

Lys

Asn

115

Thr

Lys

Arg

Trp

Ser

195

Ala

His

Leu

Gly

Pro

275

Thr

Phe

Ala

Asp

100

Val

Ser

Val

Gln

Glu

180

Thr

Val

Trp

Leu

Ile

260

Glu

Thr

Thr

Lys

Pro

Leu

Ser

Phe

Lys

165

Phe

Cys

Leu

Leu

Phe

245

Tyr

Phe

Cys

Pro

Gly
325

Glu

Glu

Ile

Asp

150

Trp

Ala

Ile

Gln

Gly

230

Glu

Gln

Pro

Lys

Val

310

Phe

Lys

Ala

Ser

135

Glu

Tyr

Glu

Gly

Gln

215

Ala

Ala

Phe

Val

Asp

295

Glu

Leu

29672

Glu

Ala

120

Ala

Ser

Pro

Lys

Pro

200

Leu

Val

Pro

Gly

His

280

Ala

Asp

Lys

-166-

Leu

105

Arg

Leu

Ser

Val

His

185

Leu

Leu

His

Ser

Asp

265

Ser

Ala

Ala

His

Val

Lys

Val

Trp

Ser

170

Gly

Leu

Glu

Val

Ala

250

Phe

Phe

Lys

Val

Lys
330

Leu

Phe

Pro

Thr

155

Lys

Met

Gln

Gly

Lys

235

Ser

Ala

Ile

Arg

Gly

315

Thr

Pro

Lys

Asn

140

Asp

Ser

Asp

Pro

Ser

220

Asp

Gly

Asp

Gly

Leu

300

Glu

Ser

Ala

Val

125

Pro

Leu

Leu

Val

Ser

205

Lys

Val

Arg

Arg

Glu

285

Ile

Ser

Glu

Val

110

Arg

Asn

Asp

Ala

Val

190

Leu

Asp

Ala

Tyr

Val

270

Thr

Glu

Val

Ser

Gln

Arg

Trp

Tyr

Glu

175

Ala

Asn

Thr

Lys

Leu

255

Ser

Gln

Leu

Glu

Gly

Val

Pro

Cys

160

Lys

Ile

Ala

Gln

Ala

240

Cys

Lys

Pro

Gly

Ser
320



<210> 89
<211> 31

<212>
<213>

<400> 89
Met Ala Lys

1

Ser

Ala

Gly

Asp

Ala

Val

Arg

Val

Trp

145

Ser

Gly

Leu

Gln

Trp

Ser

Ser

50

Ala

Ser

Glu

Phe

Pro

130

Ser

Lys

Thr

Gln

Gly

8

PRT
Arabidopsis thaliana

Ile

Ile

35

Asp

Ile

Pro

Pro

Asn

115

Asn

Asp

Thr

Asn

Pro

195

Ser

Glu

Ile

20

Tyr

Ser

Ser

Cys

Ala

100

Val

Pro

Leu

Leu

Ile

180

Asn

Thr

Thr

5

Arg

Pro

Lys

Arg

Thr

85

Val

Arg

Asn

Asp

Ala

165

Val

Leu

Glu

Val

Thr

Gly

Ile

Ala

70

Leu

Lys

Arg

Trp

Phe

150

Glu

Thr

Asn

Thr

Cys

Leu

Ser

Lys

55

Ile

Asp

Gly

Val

Pro

135

Cys

Lys

Ile

Ala

Gln

29672

Val

Ile

Asp

40

Ile

Asp

Pro

Thr

Val

120

Glu

Lys

Ala

His

Ser

200

Glu

Thr

Glu

25

Pro

Phe

Gly

Pro

Ile

105

Ile

Lys

Ser

Ala

Pro

185

Cys

His

-167-

Gly

10

Lys

Thr

Glu

Cys

Val

90

Asn

Thr

Val

Arg

Trp

170

Ser

Ala

His

Ala

Gly

His

Ala

Ala

75

Asp

Val

Ser

Pro

Gln

155

Glu

Thr

Val

Trp

Asn

Tyr

Leu

Asp

60

Gly

Pro

Leu

Ser

Val

140

Lys

Phe

Cys

Leu

Leu

Gly

Thr

Leu

45

Leu

Val

Glu

Glu

Ile

125

Asp

Trp

Ser

Leu

Leu

205

Gly

Phe

Lys

30

Gln

Leu

Phe

Lys

Ala

110

Ser

Glu

Tyr

Glu

Gly

190

Gln

Val

Ile

15

Ile

Leu

Asp

His

Glu

95

Ala

Ala

Ser

Pro

Lys

175

Pro

Leu

Val

Gly

His

Pro

Ser

Val

80

Leu

Lys

Leu

Ser

Ile

160

His

Leu

Leu

His



Val

225

Ala

Phe

Phe

Lys

Val
305

210 215

Lys Asp Val Ala Lys Gly
230

Ser Gly Arg Phe Leu Cys
245

Ala Ala Leu Val Ser Lys
260

Asp Lys Glu Thr Gln Pro
275

Arg Leu Ile Glu Leu Gly
290 295

Lys Glu Thr Val Gln Ser
310

<210> 90

<211> 529

<212> PRT

<213> Eucalyptus globules

1 <400> 90

Met

1

Gln

Leu

Pro

Gly

65

Gly

Ser

Asp Ile Phe Tyr Phe Tyr
5

Leu Gln Gln Ser Pro Met
20

Leu Phe Leu Gly Leu Val
35

Pro Gly Pro Arg Gly Leu
50 55

Glu Leu Thr His Arg Gly
70

Ile Phe His Leu Arg Met
85

Pro Asp Val Ala Arg Gln
100

29672

His

Thr

Leu

Gly

280

Leu

Leu

Ser

Thr

Ala

40

Pro

Leu

Gly

Val

-168-

Val

Asn

Phe

265

Leu

Val

Arg

Gln

Leu

25

Arg

Val

Ala

Phe

Leu
105

Met

Gly

250

Pro

Thr

Phe

Asp

Leu

10

Leu

Leu

Ile

Ser

Leu

90

Gln

Leu

235

Ile

Glu

Ser

Thr

Lys
315

Gln

Leu

Arg

Gly

Leu

75

His

Val

220

Phe

Tyr

Phe

Cys

Ala

300

Gly

Ser

Ser

Arg

Asn

60

Ala

Met

His

Glu

Gln

Ala

Asn

285

Val

Phe

Leu

Val

Lys

45

Met

Lys

Val

Asp

Thr

Phe

Val

270

Asp

Glu

Leu

Val

Val

30

Pro

Leu

Lys

Ala

Gly
110

Pro

Ser

255

His

Ala

Asp

Gln
15

Pro

Pro

Met

Tyr

Val

95

Ile

Asp

240

Glu

Lys

Ala

Ala

Thr

Leu

Phe

Met

Gly

80

Ser

Phe



Ser

Ala

Lys

145

Glu

Ser

Arg

Gln

Ala

225

Gln

Phe

Thr

Asp

Asp

305

Ile

Glu

Asn

Asp

130

Leu

Ser

Glu

Asp

Asp

210

Phe

Gly

Ile

Ser

Leu

290

Leu

Met

Trp

Arg

115

Met

Cys

Val

Gly

Ile

195

Glu

Asn

Leu

Asp

Ser

275

Leu

Gln

Asp

Ala

Pro

Ala

Val

Arg

Thr

180

Ile

Phe

Ile

Thr

His

260

Gly

Ala

Asn

Val

Met
340

Ala

Phe

Met

Asp

165

Ala

Tyr

Ile

Ala

Ala

245

Ile

Gly

Phe

Ser

Met

325

Ala

Thr

Ala

Lys

150

Glu

Val

Arg

Ser

Asp

230

Arg

Ile

Gly

Tyr

Ile

310

Phe

Glu

Ile

His

135

Leu

Val

Asn

Ala

Ile

215

Phe

Leu

Asp

Asp

Ser

295

Arg

Gly

Leu

29672

Ala

120

Tyr

Phe

Asp

Ile

Ala

200

Leu

Ile

Val

Asp

Gln

280

Asp

Leu

Gly

Met

-169-

Ile

Gly

Ser

Thr

Gly

185

Phe

Gln

Pro

Lys

His

265

Glu

Glu

Thr

Thr

Arg
345

Ser

Pro

Arg

Met

170

Glu

Gly

Glu

Tyr

Ala

250

Met

Val

Ala

Arg

Glu

330

Ser

Tyr

Phe

Lys

155

Val

Leu

Thr

Phe

Leu

235

Arg

Asp

Asp

Lys

Asp

315

Thr

Pro

Leu

Trp

140

Arg

Arg

Val

Ser

Ser

220

Ser

Gln

Lys

Thr

Val

300

Asn

Val

Glu

Thr

125

Arg

Ala

Thr

Phe

Ser

205

Lys

Trp

Ser

Lys

Asp

285

Asn

Ile
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