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(57) Sang ché dé& cap dén cac bién thé polypeptit phan cit doc t6 fusarium cia

carboxylesteraza doc t6 fusarium c6 trinh ty néu trong SEQ ID NO:46. Mdi bién thé

polypeptit nay déu co trinh tu axit amin duoc cit bo 47 axit amin & dau tan cung N, va cac
trinh ty axit amin ndy c¢6 do tuong dong vé trinh tu it nhat 1a 70%, t6t hon 1a 80%, dic biét

14 100%, cu thé 1a c6 trinh ty néu trong SEQ ID No. 1, v6i phan trinh ty axit amin 48-540

cua SEQ ID No.46. Ngoai ra, sang ché con dé cap dén cac polynucleotit dugc phan lap ma

hoa cho cac bién thé polypeptit nay, chat phu gia phan cit doc to fusarium chira it nhit mot
bién thé polypeptlt va tly ¥ it nhdt mot chat b sung, sir dung cac bién thé _polypeptit hodac
chat phu gia nay, va phuong phap phan cat nho thay phan it nhat mot doc té fusarium.
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Linh vuwe ky thuit dwoc dé cap

Sang ché dé cap dén bién thé polypeptit phan c4t ddc tb fusarium, chét phu gia
chira bién thé nay, viéc sir dung céc bién thé polypeptit va/hozic chit phu gia ndy va
phuong phap phan cét doc t6 fusarium bing bién thé polypeptit niy va/hoic bang chét
phu gia chira bién thé polypeptit nay.

Tinh trang k¥ thuit cia sang ché

Céc doc t6 ndm (mycotoxin) rit thuong c6 mit trong nong nghiép, cdc san phim
trén co so thuc vat, gdy ra sy thiét hai kinh té néng do tac dung cua loai va néng do cua
doc t6 ndm, cu thé 13 thiét hai trong thuc phém ho#c thirc an chan nudi dugc tao ra tir
cac san phdm néng nghiép va ca thiét hai & ngudi va dong vat duge nudi dudng bing
cac thuc phém hodc thirc dn chin nudi nay, su thiét hai nay la cuc ky da dang. Nhiéu
phuong phép da dugc phét trién dé nd luc 1am v6 hai, tirc 12 khit doc t6 hodc phéan gidi
céc doc td ndm dé ngin chin phin 16n sy thiét hai bat ky do cic doc t6 nim gay ra trong
linh vuc dinh dudng cho dong vat va cho con ngudi, trong linh vuc chén nudi, trong linh

vuc ché bién cdc san pham thyc pham va thitc an chan nuoi, v.v..

Nhém céc ddc td ndm ndi bat gdm cac doc t fusarium, trong d6 thuat ngit “doc td
fusarium” hodc “cac doc t6 fusarium” 13 twong duong va mdi thuét ngit nay du chi it
nhit mot hodc mot sd, hodc toan bd, cac fumonisin duge tao ra béi nédm mébc Fusarium
sp. ciing nhu cac din xut va cac san pham phan gidi ciia né, dic biét 1a cac fumonisin
Al1-2 (FA1-2), cac fumonisin B1-4 (FB1-4), cac fumonisin C1, 2, 4 (FC1,FC2,FC4) va
HFC1 va c4c fumonisin FA1-2, FB1-4, FC1-2, FC4 v HFC1 dugc thity phan mdt phén.
Céc fumonisin duoc thuy phan mot phdn gdbm chi mot gdc axit tricarballylic, trong khi
d6 FA1-2, FB1-4, FC1-2, FC4 va HFC1 gbm hai gbc axit tricarballylic. Hon nita, cac
doc td Alternaria alternata lycopersici (AAL) tuong tw vé mit c4u triic cling duge bao
ham trong nhém cac doc t6 fusarium, céc doc t& AAL duge phén chia tiép thanh cac
nhém AAL-TA1 (CAS No 79367-52-5), AAL-TA2 (CAS No 79367-51-4), AAL-TB1
(CAS No 176590-32-2) va AAL-TB2 (CAS No 176705-51-4). FA1-2, FB1-4, FC1-2,

FC4 va HFC1 ¢6 céc cong thirc cdu tric duéi day:
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OH
Poc t6 RI R2 R3 R4 RS
fusarium
FAIl -OH -OH -CH,CO -CH; -H
FA2 -H -OH -CH,CO -CH; -H
FB1 -OH -OH -H -CH; -H
FB2 -H -OH -H -CH; -H
FB3 -OH -H -H -CH; -H
FB4 -H -H -H -CH; -H
FC1 -OH -OH -H -H H
FC2 -OH -H -H -H -H
FC4 -H -H -H -H H
HFC1 -OH -OH -H -H -OH

FB1 14 doc t6 thudng xuat hién nhét trong nhém cac doc t6 fusarium, nhiéu din
xut va cac phan tir ¢6 lién quan twong tyr ma cling 6 céc tdc dong ddc hai & nguoi va
dong vat1a da biét. Bénh duoc giy ra boi sy tiéu thy cac doc t5 ndm & ngudi va dong
vat dugc goi la ching ngd doc ném, trong truong hop cac doc t fusarium thi con duge
goi 1a cac chimg ngd doc nédm doc td fusarium. Do d6, da biét 13 cac ddc t6 fusarium
lam suy yéu co ché sphingolipit bang cach twong tdc v6i enzym xeramit synthaza. Cac
sphingolipit khong chi 14 c4c thanh phin ciia cdc mang, ma con dong vai trd quan trong
nhw 1 céc phan i truyén tin va tin hi¢u trong nhidu quy trinh € bdo co ban nhu sinh

trudng té bao, di cu t€ bao va gin két té bao, trong cac quy trinh viém hodc cac quy trinh



36012

vén chuyén ndi bao. Do su suy yéu co ché sphingolipit, cac doc td fusarium da duoc
quy cho 1a chiu trach nhiém cho cac tac dong gay doc 1én nhiéu loai dong vét va ca con
nguoi. Do do, co thé chimg minh dugc rang cac doc t6 fusarium c6 céc tac dong tic ché
mién dich, tic dong sinh ung thu & céc loai gdm nhim, va ching d3 c6 lién quan dén
bénh ung thu thuc quan va cac khuyét tat ng than kinh & ngudi theo dit liéu dich té.
Chiing d duoc quy cho 1a chiu trach nhiém cho chimg nhiém doc dién hinh gay ra bénh
phu phdi & cac loai dong vat khac nhau, vi du & lon. Vi du vé cac chimg ngd doc nim
doc tb fusarium gdm cac bénh gy ddc than kinh nhu equine leucoencephalomalacia
hodc bénh phu phéi & lon do su nhiém doc fumonisin. Vi sy nhiém tap cac ddc td
fusarium hau hét 13 phé bién trén cac cay trdng ngii cbe va, cu thé 1a ngd, qua hach va
cac loai rau, nén tic dong tiéu cyc manh mé cua ching d6i vbi strc khode cua ngudi va

dong vat 1a khong thé bo mic.

Su phén giai cdc fumonisin bang vi sinh vat da dugc mo ta trong cong bo EP-A 1
860 954, theo d6 cac vi sinh vat duge st dung d€ khir doc t6 cdc fumonisin va cac dan
xuit fumonisin bing cach bd sung vao thirc an chan nudi cdc vi khuan hodc nam men

khir doc duge chon tir cac ching dd dinh rd dé khir doc to cac fumonisin.

Cac con dudng chuyén héa di héa d& 1am phan giai sinh hoc cdc fumonisin va cac
gen va cac enzym chiu trach nhiém cho céc con dudong nay ciing d3 dugc mo ta. Do do,
vi du, EP 0 988 383 dd mo ta cac ché phdm va c4c phuong phap khir doc t6 fumonisin,
trong d6 tit ca cac c4c enzym lam phan giai fumonisin dugc st dung nhu trén déu dugc
san xuit trong cac thuc vat chuyén gen trong d6 su khtr doc td cac fumonisin dugc thuc

hién bing c4ch sir dung amin oxidaza ma can oxy phan tir cho hoat tinh enzym cta no.

Hon nita, WO 2004/085624 md td cac transaminaza, cic deaminaza va cac
aminomutaza va cac phuong phap dé khtr doc bing enzym dbi véi cac doc t6 dugc amin
hoéa, vi du cac fumonisin. Trong trudng hop ndy, cac polypeptit c6 hoat tinh deaminaza

duoc str dung dé khtr doc.

Céc san phdm hozc cac phuong phap néu trén c6 sy han che 1a can oxy phan tir, va
iy y cac ddng nhan t0, d€ khtr doc t6 doi voi cac doc to nam, trong dd, cu thé la, cac
amino oxidaza d néu khong thé hién hiéu qua bat ky trong diu kién phan ng khong

co oxy.



36012

EP-A 2 326713 d& cap dén chit phu gia, va phuong phap didu ché chét phu gia
nay, qua do6 co thé phan giai cac fumonisin trong phan tmg enzym khong c6 dong nhan
t6 va doc 1ap véi oxy. Tuy nhién, do bn nhiét cia enzym chi yéu chiu trich nhiém cho
viéc khir doc duge mo ta trong cong b6 nay, cu thé 13 carboxylesteraza, lai thép dén mirc
ma chét phu gia, hodc carboxylesteraza c¢6 trinh tw néu trong SEQ ID No. 46, la khong
thich hop cho céc img dung & nhiét dd cao.

Trong cong nghiép thuc phdm va thirc an chan nudi, viéc xtr Iy nhiét d8 san xuit
céc san pham vé sinh véi tai lwong vi sinh vét gidm 1a rt quan trong. V& khia canh nay,
viéc tao vién thirc an chin nuéi 1a déc biét phd bién, da cdu thanh quy trinh chuén héa,
vi nhidu 1y do nhu ting cudng tinh chay, gidm su tao thanh bui, giam tai luong vi sinh
vat, cu thé 12 salmonellae. Trong quy trinh tao vién, hang héa thuong dugc 1am 4m béng
hoi néng, gia nhiét va sau d6 nén dudi ap suit qua khuon. Viéc st dung céc polypeptit
hodc cac enzym lam cac chét phu gia dé tao vién thuc phém hoic thirc n chin nudi tao
nén thit thach cong nghé, vi cdc enzym hogc cac polypeptit, theo quy ludt, 1a nhay véi
nhiét d cao. Viéc xir Iy nhiét d6i véi cac enzym hogc cac polypeptit co th8 din dén su
giam céc hoat tinh dédc hi¢u cua ching va/hodc din dén sy bién tinh khong thé nghich
d40. Mot cach chdng lai didu nay 13 bao nang hogc phu cc protein nhu, vi dy, duge mo
ta trong WO 92/12645. Do d6 c6 thé bao vé céc protein khoi cac anh huong béi nhiét,
nhung phuong phép nay c6 nguy co 14 cac protein s& khong dugc giai phéng dt nhanh
trong hé théng miéng-da day-rudt, va do do s& c6 tic dung rat chdm hoic khong c6 tac
dung. Do d6 6n nhiét 1a thip cta ching, cic polypeptit dd biét cho dén nay dé khir doc
cac doc tb fusarium khdng thé trén duoc vao thire &n chan nudi hodc thuc phim ma s&

duoc tao vién ma khong ¢ su bao nang hodc phu trude.

Céc quy trinh cdng nghé trong d6 viéc khir doc cac doc td fusarium & nhiét do cao
14 cAn thiét bao gdbm quy trinh sén xut my soi (pasta) va cac san phim tir ngd khéc nhu
chéo ngd (polenta), bong ngd (popcorn), banh bot ngd nudng (cornflakes), banh my
tring (corn bread) hogc banh ngd (tortillas), va cdc quy trinh hoa 1ong tinh bdt, cac quy
trinh duong hoa hodc cac quy trinh 1én men cu thé nhwr quy trinh néu hozc 1én men trong
san xuat etanol sinh hoc. V& khia canh nay, quan trong la dam bao rang thuc pham hozc
thirc an chin nuodi duoc tao ra bang cac quy trinh nay khong chtra cac ddoc t6 fusarium

v6i luong c6 hai. Céc polypeptit d& biét cho dén nay khong thé duge st dung trong céc



36012

quy trinh nay do hoat tinh ctia chung la tbi thidu, hoic chiing khdng c6 hoat tinh & nhiét
d0 cén thiét ciia quy trinh.

Do d6, can ¢6 cac enzym va/hodc cac polypeptit d8 phén cét dac hiéu, an toan va
dang tin cdy, cu thé 13 khtr doc, cac doc t6 fusarium, trong d6 phan ng enzym khong
cAn oxy hodic ddng nhan t5 va hon nita enzym hoic polypeptit con thé hién d6 6n nhiét
du va hoat tinh nhiét 46 du sao cho c6 thé str dung duoc trong céc quy trinh cong nghé
& nhiét do cao.

Ban chét k§ thuit ciia sdng ché

Do d6, sang ché nhim d& xuét céc bién thé polypeptit phan cat doc t6 fusarium ctia
carboxylesteraza doc t6 fusarium c6 trinh tu néu trong SEQ ID No. 46, béng céc bién
thé nay, ¢6 thé phan ct it nhit mot ddc tb fusarium thanh céc san pham khong doc hodc
it doc theo cach khong cAn ddng nhan t6 va ddc 1ap véi oxy, trong d6 cic bién thé
polypeptit nay cé do dn nhiét gia ting va hoat tinh nhiét do gia ting so véi
carboxylesteraza doc td fusarium c6 trinh tw néu trong SEQ ID No. 46.

P& giai quybt van dé nay, sang ché vé& co ban 13 duge ddc trung bing céc bién thé
polypeptit phan cét doc tb fusarium ctia carboxylesteraza doc t5 fusarium c6 trinh ty néu
trong SEQ ID No. 46, khic biét & chd, mdi trong s6 cac bién thé polypeptit déu c6 trinh
tu axit amin dugc cht bo 47 axit amin & dAu tin cing N, céc trinh tu axit amin nay ¢ do
twong ddng v& trinh tu it nhat 1a 70%, tt hon 12 80%, dic biét tt hon 1a 100%, cu thé
1a SEQ ID No. 1, véi phﬁn trinh tu axit amin 48-540 cua SEQ ID No. 46, trong d6 do
bn nhiét (T(50%) ctia polypeptit ¢6 trinh tw néu trong SEQ ID No. 46 dugc xac dinh 1a
42°C va 4 bn nhiét (T(50%) ctia bién thé polypeptit ¢4 trinh tu néu trong SEQ ID No.
1 duogc xac dinh 1a 45°C, hodc cac thé cai bién ciia SEQ ID No. 1 ¢6 su gia ting twong
dbi v& T(50%) so v6i enzym gbe c6 trinh tw néu trong SEQ ID No. 1, trong d6 & it nhét
mdt vi tri duge chon tir nhém gdm 10, 33, 66, 107, 140, 144, 149, 151, 157, 199, 266,
267, 270, 272, 275, 280, 284, 286, 293, 302, 312, 329, 332, 360, 363, 364, 365, 367,
371, 372, 377, 389, 391, 394, 418, 419, 424, 427, 429, 430, 436, 440, 443, 447, 453,
455, 456, 457, 462, 463, 464, 465, 469, 473, 478, 487 va 490, co su thé axit amin lam
su cai bién, va trong d6 tai cac vi tri 10 va 456 cac phﬁn tr thé axit amin duoc chon tir
Q,E, N, H, K va R, tai c4c vi tri 33, 107, 293 va 332 cac phﬁn tr thé axit amin dugc
chontir E, Q, D, K, R va N, tai céc vi tri 66, 463 va 478 cac phﬁn tir thé axit amin duoc
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chon tir D, E, K, N, Q va R, tai cac vi tri 140 va 490 c4c phan tir thé axit amin dugc chon
tr P, A, S va N, tai cac vi tr 144 va 367 c4c phan tir thé axit amin duoc chon tir I, L, M
va V, tai cc vi trf 149, 270, 312, 329 va 372 céc phan tir thé axit amin dugc chon tir F,
Y, W va H, tai cac vi tri 151 va 453 cac ph?m tir thé axit amin dugc chon tt D, E, K va
R, tai cac vi tri 157 va 462 céc phﬁn tir thé axit amin duoc chon tir F, H, W va Y, tai cac
vi tri 199, 302, 365 va 464 cac ph'?m tir thé axit amin duoc chon tir I, L, M va V, tai cac
vi tri 266 va 455 cac phén tlr thé axit amin duoc chon tir A, S va T, tai céc vi tri 267,
394 va 429 céc phﬁn tir thé axit amin dugc chon tir A, N, P va S, tai vi tri 272 céc phén
tir thé axit amin duge chon tir H, N, Q va S, tai vi tri 275 céc phén tir thé axit amin duoc
chontr A, D, E, G, K, N, Q,Rva §, tai vi tri 280 cac phﬁn tir thé axit amin duoc chon
tr A,D,E,K, N, P, Q, Rva§, tai vi tri 284 cac phz‘?m tir thé axit amin duoc chon fir A,
N, P, S, TvaV, taivi tri 286 cac phén tir thé axit amin duoc chon tit A, D, E, K, N, P,
R va S, tai cac vi trf 360, 377, 391, 419 va 427 céc phén tir thé axit amin duoc chon tlr
A, I,L S, TvaV,tai cac vi tri 363, 443 va 457 céc phﬁn tir thé axit amin dugc chon tir
A, S, TvaV,taivitri 364 cac phﬁn tir thé axit amin dugc chon tt H, I, L, M, N, Q, S
va'V, tai vi tri 371 céc phﬁn tir thé axit amin dugc chontir A, I, L, M, S, Tva V, tai vi
tri 389 cac phén tir thé axit amin dugc chon tir I, L, M va V, tai cac vi tri 418, 430, 447
va 473 cac phﬁn tir thé axit amin duoc chon tir A, G va S, tai vi tri 424 cac ph?m tir thé
axit amin dugc chon tir A, D, E, G, K, R va S, tai vi tri 436 céc phén tt thé axit amin
duoc chon tir A, G, S va T, tai vi tri 440 cac phén tir thé axit amin duogc chon tr A, G, S
va T, tai vi tri 465 cac ph?\n tir thé axit amin duoc chontr A, G, H, N, Q, Sva T, tai vi
tr{ 469 céc phan tir thé axit amin duge chon tir D, E, K va R va/hodc tai vi tri 487 céc
phﬁn tir thé axit amin dugce chon tr N, D, Q, Hva S. ba bét ngd phat hién ra rang trinh
tur axit amin dugc ¢t bod 47 axit amin so véi trinh tu néu trong SEQ ID No. 46 13 hoat
tinh hon dang ké so v6i trinh tw néu trong SEQ ID No. 46 va con c6 do 6n nhiét ting so
v6i trinh tu néu trong SEQ ID No. 46. Trong céc bién thé polypeptit cua trinh tw néu
trong SEQ ID No. 1 dugc tao thanh do, cu thé 13 cac bién thé polypeptit c6 trinh tu axit
amin c6 do twong ddng vé trinh tu it nhét 12 70% véi trinh tw néu trong SEQ ID No. 1,
va ¢6 sy thé axit amin & it nhit mot vi trf duoc chon tir nhém gbm 10, 33, 66, 107, 140,
144, 149, 151, 157, 199, 266, 267, 270, 272, 275, 280, 284, 286, 293, 302, 312, 329,
332, 360, 363, 364, 365, 367, 371, 372, 377, 389, 391, 394, 418, 419, 424, 427, 429,
430, 436, 440, 443, 447, 453, 455, 456, 457, 462, 463, 464, 465, 469, 473, 478, 487 va
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490, su ting cudng dd On nhiét it nhit 13 khoang 4% so véi do on nhiét cua
carboxylesteraza doc td fusarium c6 trinh tu néu trong SEQ ID No. 1 da dat dugce. Viée
stt dung céc bién thé polypeptit c6 tinh chit phén cét doc t6 fusarium nay d3 tao diéu
kién khir doc cac doc t6 fusarium & nhiét do cao, vi du trong sudt cac quy trinh cong
nghé. Cu thé 13, viéc khir doc c6 thé thuc hién do hoat tinh nhiét do cling dugc ting
cudng ngoai viée tang cudong do dn nhiét. Cu thé 13, nho d6 s& bao dam rang hoat tinh
enzym clia cc bién thé polypeptit s& tham chi duoc duy tri & 4p luc nhiét d cao nhu ¢6

thé, vi du, dién ra ca trong qué trinh van chuyén trong cac do chura.

Theo sang ché, su gia ting ddc biét manh cua do 6n nhiét dat duoc & cac bién thé
ma trong d6 céc phan tir thé axit amin tai c4c vi trf 10 va 456 dugc chon tir Q, E, N, H,
K va R, tai céc vi tri 33, 107, 293 va 332 duge chon tr E, Q, D, K, R va N, tai cac Vi tri
66, 463 va 478 dugc chon tt D, E, K, N, Q va R, tai cac vi tri 140 va 490 dugc chon tir
P, A, SvaN, tai cac vi tri 144 va 367 dugc chon tir I, L, M va V, tai céc vi tri 149, 270,
312, 329 va 372 duogc chon tt F, Y, W va H, tai cdc vi tri 151 va 453 duoc chon tur D,
E, K va R, tai c4c vi tri 157 va 462 dugc chon tr F, H, W va Y, tai cac vi tri 199, 302,
365 va 464 dugc chon tir I, L, M va V, tai cac vi tri 266 va 455 dugc chontir A, Sva T,
tai cac vi trf 267, 394 va 429 dugc chon tir A, N, P va S, tai vi trf 272 duge chon tir H,
N, Q va S, tai vi tri 275 dugce chontir A, D, E, G, K, N, Q, R va S, tai vi tri 280 duogc
chontir A, D, E, K, N, P, Q,Rva S, tai vi tri 284 duoc chon tr A, N,P,S, TvaV, tai
vi tri 286 duoc chon tir A, D, E, K, N, P, R va S, tai céc vi tri 360, 377, 391, 419 va 427
duoc chontir A, I, L S, Tva 'V, tai cac vi tri 363, 443 va 457 dugc chon tir A, S, TvaVv,
tai vi tri 364 duoc chon tr H, , L, M, N, Q, Sva V, tai vi tri 371 dugc chontr A, I, L,
M, S, T va V, tai vi tri 389 dugc chon tir I, L, M va V, tai cdc vi trf 418, 430, 447 va 473
duoc chon tir A, G va S, tai vi trf 424 dugc chontir A, D, E, G, K, R va §, tai vi tri 436
duoc chon tir A, G, S va T, tai vi trf 440 dugc chon tir A, G, Sva T, tai vi tri 465 duoc
chontr A, G, H, N, Q, S va T, tai vi trf 469 dugc chon t D, E, K va R, va/hodc tai vi
tri 487 duoc chon tir N, D, Q, H va S, trong d6 cac axit amin ban diu c6 tai cac vi tri

duogc néu nay dugce thé trong su kién bat ky.
M3 ta chi tiét sang ché

Thuét ngit “carboxylesteraza” chi enzym, polypeptit hodc bién thé polypeptit bét

ky c6 kha nang phan c&t cac hop chét este clia axit carboxylic thanh céc hop chét ruou
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va axit carboxylic twong (mg bang cach ding nude. Thuat ngit “carboxylesteraza doc t6
fusarium” chi enzym, polypeptit hodc bién thé polypeptit bat ky c6 kha ning thity phan
it nhAt mot doc t5 fusarium bing cich phan cit nho thiy phan it nhit mot axit
tricarballylic (axit propan-1,2,3-tricarboxylic) ra khéi doc t6 fusarium. “Tinh chit phan
cit doc td fusarium” nhu duge mé ta & day chi kha ndng phin cét nho thily phan it nhét
mot géc axit tricarballylic ra khoi it nhit mot doc t6 fusarium, cu thé 13 ra khoi FA1-2,
FB1-4, FC1-2, FC4, HFC1, AAL-TA1-2 va AAL-TB1-2 hodc cac dAn xuit hodc céc
san pham phan giai ctia ching.

Céc thuat ngit duoc st dung dudi ddy dugc 14y tir hé théng thuat ngit k§ thuat, trir
khi ¢6 quy dinh khac, mdi thuat ngit nay d&u ¢6 nghia théng dung cta ching. Do do,
thuét ngit “polynucleotit” chi loai vat liéu di truyén bt ky c6 do dai va trinh tw bat ky,
nhu c4c phan tr ADN va ARN soi don va sgi kép, gdm cac phin tir diéu hoa, cac phan
t&r cAu tric, nhém céc gen, cic plasmit, todn bd hé gen va cac manh ctia chiing. Thuat

~, CC

ngit “polypeptit” gdm cac protein nhu cdc enzym, céc khang thé va cac polypeptit c6 t6i
500 axit amin, nhu cac chit trc ché peptit, cac mién clia cac protein, va c& céc polypeptit
ngén véi 49 dai trinh tw nho, vi du, dudi 10 axit amin, nhu céc thy thé, cc phéi tw, céc
peptit hormon, céac chit danh dau, v.v.. Thuat ngit “vi tri” trong polynucleotit hodc
polypeptit chi bazo hodc axit amin don, cu thé, 1an luot trong trinh tu ctia polynucleotit
hodc polypeptit. Tén cua cac axit amin dugc viét tit bang cdc ma mdt hoic ba chit cai

quen thudc dbi v6i ngudi cé hiéu biét trung binh trong linh vyc ndy.

Thuat ngit “don vi” hodc “U” chi s6 do hoat tinh xtc tac clia enzym, polypeptit
hozc bién thé polypeptit va dwgc x4c dinh nhu 1a s& micromol (pumol) co chét, tirc 12
fumonisin B1 trong trudng hgp ndy, ma duoc phan tmg hodc dugc phan cét trén mot
phut trong céac didu kién quy dinh. Do dé, néu it nhit mot géc axit tricarballylic dugc
phan cét ra khéi 60pmol FB1 trong 15 phit thi didu nay twong g véi hoat tinh xdc tac
14 4 don vi. D& phan cét FB1, cc diéu kién phan ng dugc quy dinh 12 nhu sau: Phan
tmg dugc thuc hién trong dung dich dém Tris-HCl 20mM (pH bang 8,0) véi albumin
huyét thanh bd 0,1mg/ml & nhiét d 30°C trong 30 phut. Nong dd co chét trong phan
ung nay la 100pM FB1.

Bf?lng thuat ngit “hoat tinh xtc tac”, “hoat tinh enzym xtc tic” hodc “hoat tinh”
cia dung dich enzym hodc polypeptit hodc dung dich bién thé polypeptit, ndng do
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enzym cta dung dich enzym hodc polypeptit, hodc dung dich bién thé polypeptit, dugc
quy dinh, xac dinh theo s6 don vi trén mililit dung dich.

Thuat ngit “hoat tinh dic hiéu” dugc quy dinh 13 hoat tinh xtc tic trén miligam
enzym, polypeptit hodc bién thé polypeptit va dugc tinh tir ty 1& gitta hoat tinh xtic tac
cta dung dich enzym va ndng d6 khdi lwong (khdi lwong trén mdt don vi thé tich) ctia
enzym trong dung dich d6. Vi dy, néu dung dich enzym c6 hoat tinh xtic tac 13 50 U/ml

va ndng d6 khdi lwong 14 1 mg/ml, thi hoat tinh dc hiéu cua né 1a 50 U/mg.

Thuét ngt “d6 6n nhiét” chi tinh chét cia enzym, polypeptit hodc bién thé
polypeptit duy tri hoat tinh xdc tac cia chiing sau khi tam thoi tiép xtic véi nhiét do cao
(& truée). P9 dn nhiét duge x4c dinh bang céch do, va so sanh, hoat tinh clia dung dich
enzym hodc polypeptit, hodc dung dich bién thé polypeptit, sau khi thuc hién 5 phit xu
1y nhiét va khong thyc hién xir Iy nhiét & cac didu kién quy dinh giéng nhau. Do d6, do
dn nhiét 12 sb do strc khang clia enzym d6i vé6i viée tiép xic nhiét tam thoi. Nhiét do tai
d6 hoat tinh con lai ctia enzym d3 duge xir Iy nhiét 1a 50% so voi d6i chimg khong dugc
xir Iy nhiét 1a 100% 1a s6 do do &n nhiét va duoc viét tit 1a T(50%). Vi dy, néu hoat tinh
ctia mdt dung dich enzym 13 50 U/ml ma khong u trude va 25 U/ml sau qua trinh 0 trude
5 phut & 50°C, thi do dn nhiét ctia enzym nay 1a 50°C, hodc enzym la do 6n nhiét cho
61 50°C. Muc ting T(50%) ctia cac bién thé polypeptit so véi polypeptit gdc c6 trinh ty
néu trong SEQ ID No. 1 dugc x4c dinh lam s6 do cho dd 6n nhiét ting va cé thé duoc
xac dinh mdt cach tuong d6i duéi dang tri sb phﬁn tram hodc mdt cach tuyét dbi dusi
dang 36 Celsius (dd C). .

Thuét ngit “hoat tinh nhiét d¢” quy dinh nhiét do tai d6 enzym, polypeptit hodc
bién thé polypeptit thé hién hoat tinh cao nhét, hoat tinh xtdc tic duogc do trén khoang
thoi gian 30 phut.

Céc thuat ngit “bién thé polypeptit’™” hodc “bién thé”, cu thé chi céc trinh tu
polypeptit c6 it nhét mot su thé axit amin so véi SEQ ID No. 46, trong d6 chic nang
enzym, tic la tinh chét phan c&t doc td fusarium, vin duge duy tri. Hon nita, “bién thé
polypeptit” co thé con chira cac su chén hodc x6a bo axit amin, cu thé 13 trinh tu duogc
kéo dai hodc dugce cét bo vé phia d4u tan ciing C hodc N, so véi trinh tu polypeptit SEQ
ID No. 46. Chitc ndng enzym vé co ban 1a duoc duy tri néu co ché phan ting enzym duy

tri khong dbi, tic 1a doc t§ fusarium duoc thuy phan trén cing mot diém va hoat tinh

-10-



36012

dic hiéu cta bién thé 1a it nhdt 10%, tt hon 1a it nhat 50%, t6t hon nita 14 it nhét 90%,
dac biét 1a >100%, tinh theo polypeptit gbc ban dau c6 trinh ty néu trong SEQ ID No.
46.

Sy thé axit amin tai c4c vi tri x4c dinh dugc m6 ta bﬁng danh phéap sau: axit amin
gbc; vi tri; axit amin méi. Vi du, néu glyxin dugc thé cho prolin tai vi tri 134, thi né
duoc biéu thi bang Pro134Gly hoic P134G. Céc sy da dot bién dugc tach bist béng déu
cong hoic dau gach chéo. Vi duy, néu prolin dugc thay thé bang glyxin tai vi tri 134, va
arginin dugc thay thé bang lysin tai vi tri 136, thi n6 dugc bidu thi 14n luot bing
Prol134Gly+Argl36Lys hodc Prol34Gly/Argl36Lys hodc P134G+R136K hodc
P134G/R136K. Néu axit amin dugc thé bing hai hoic mot s6 axit amin thay thé & mot
vi tri thi cc axit amin thay thé nay duoc phan tach nhau bang diu phdy hodc dAu gach
chéo. Vi du, néu prolin duogc thé tai vi tri 134 khong chi béng glyxin, ma con bang serin,
valin va methionin, thi diéu ndy duogc biéu thi bang Prol134Gly,Ser,Val,Met hodc
Pro134Gly/Ser/Val/Met hogc P134G,S,V,M hozc P134G/S/V/M. Vidu, néu sy thé hoic
trao dbi axit amin & vi tri x4c dinh khong dugc quy dinh chi tiét, thi diéu nay s& dugc
hidu 12 axit amin ndy c6 thé dugc thay thé bing axit amin bat ky. Vi du, néu s dot bién
ctia prolin tai vi tri 134 khong duge quy dinh chi tiét thi prolin c6 thé dugc thé bang mot
trong s6 céc axit amin dudi day: A,R,N,D,C,Q,E,G, H, L L, K, M, F, S, T, W, Y
hodc V.

Thuat ngit “do twong d6ng vé trinh tu” chi d¢ tuong ddng vé trinh tyr tinh theo phan
tram. Ddi v6i cac trinh tir axit amin va cac trinh tu nucleotit, 4 twong ddng vé trinh tu
¢6 thé duoc xac dinh bing mét, tuy nhién t6t hon 1a duoc tinh bing chuong trinh may
tinh. Trinh tu axit amin c6 trinh ty néu trong SEQ ID No. 1 dugc quy dinh lam trinh tu
tham chiéu. Viéc so sanh trinh ty cling dugc thye hién trong céac phﬁn trinh tu, phén co
nghia 1a phén trinh tu lién tuc cda trinh tu tham chiéu. Thong thudng, do dai cua céc
phin trinh tw déi véi cac trinh tw nucleotit 12 18 dén 600, tt hon 12 45 dén 200, t6t hon
nita 12 100 dn 150 nucleotit. Thong thuong, do dai cua cac phan trinh ty d6i véi cac
trinh tu peptit 1a 3 dén 200, tt hon 1a 15 dén 65, t5t nhat 14 30 dén 50 axit amin. C6
nhiéu chuong trinh tin sinh hoc ¢ ban trén thi truong hodc mién phi ma c6 thé duge st
dung dé xac dinh mutrc do ddng nhit va cdc chuong trinh nay dugc cép nhat lién tuc. Vi
du gdm géi GCG Wisconsin Bestfit (Devereux et al. 1984), BLAST (Altschul et al.
1990) hoic BLAST 2 (Tatusova und Madden 1999). Do cac lva chon diéu chinh khéc
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nhau ctia céc thudt toan ndy, c6 thé xay ra truong hop 1a céc két qua duoc xuat ra 13 khic
nhau d6i v6i céc trinh tw nhap vao nhu nhau. Do 4o, can phai dinh nghia c4c thuét toan
ra ctru va céc diéu chinh tuvong tmg cuia né. Trong trudomg hop cia sang ché, d6 tuong
ddng v& trinh tw dwgc danh gid bang cach st dung cic chuong trinh NCBI BLAST
(Basic Local Alignment Search Tool), cu thé 12 BLASTP dbi véi cac polypeptit va
BLASTN déi véi cac polynucleotit, cdc chuong trinh nay c6 san trén website ctia Trung
tim qudc gia thdng tin cong nghé sinh hoc (National Center for Biotechnology
Information) (NCBI; http://www.ncbi.nlm.nih.gov/). Do dd, c6 thé so sanh hai hoic vai
trinh tu v&i nhau theo thuét toan ctia Altschul et al., 1997 (Nucleic Acids Res., 25:3389-
3402). Trong truong hgp cua sang ché, cac phién ban chuong trinh ngay 12/08/2014
duogc st dung. Déi véi cac didu chinh ciia chuong trinh, céc didu chinh co s& duoc 4p
dung, cu thé 1a @61 véi viéc so sanh axit amin: “trinh tw dich tdi da” = 100; “ngudng ky
vong” = 10; “c& t” = 3; “ma trdn” = BLOSOMG62; “tri ) khoang ho* = “Tdn tai: 11;
Kéo dai: 17; “didu chinh tinh toan” = “diéu chinh ma trin diém thanh phan c6 didu kién”;
va ddi véi viée so sanh trinh tu nucleotit: C& tir: 11; gia tri ky vong: 10; Tri s6 khoang
hé: Tdn tai = 5 , Kéo dai = 2; Bo loc = dd phuc tap thép duoc kich hoat; DPiém
Khép/khong khép: 2,-3; Chudi loc: L; m.

Theo phuong 4n dugc wu tién khac cia sang ché, su thé axit amin duoc chon tir
nhém gdém 10Q, 33E, 66D, 107E, 140P, 144M, 149F, 151R, 157Y, 1991, 266S, 267P,
270F, 272H, 275E, 275A, 280D, 280P, 284T, 284P, 286P, 286R, 293E, 3021, 312F,
329F, 332E, 360V, 363T, 364H, 364L, 3651, 367H, 371V, 371M, 372F, 377V, 389L,
391V, 394P, 418A, 419V, 424A, 424K, 427V, 429P, 430A, 436A, 4368, 440G, 4408,
443T, 447A, 453R, 4558, 456Q, 457T, 462Y, 463D, 4641, 465H, 4658, 465G, 469K,
473A, 478D, 487N vi 490P. Trong céc bién thé polypeptit chira it nhat mot sw thé nhu
vay, do 6n nhiét va hoat tinh nhiét d ¢6 thé tham chi dugc ting cudng mdt cach chon
loc hon, trong d6 céc thong s6 enzym khac nhu hoat tinh dac hiéu, do 4n dinh pH hoic
hoat tinh pH cling c6 thé dugc cai thién, tuy nhién cic thong s6 nay it nhéit 13 biéu thi
tri sd cla carboxylesteraza doc td fusarium c¢6 trinh tu néu trong SEQ ID No. 1.

Theo phuong 4n khéc cta sang ché, cac bién thé polypeptit & it nhét mét vi tri dugce
chon tir nhém gdm 66, 199, 302, 377, 394, 424, 430 va 463, mbi bién thé nay gom sy
thé axit amin va d6 6n nhiét ting khoang it nhit 6% so v6i d6 6n nhi€t cua

carboxylesteraza doc td fusarium c6 trinh tu néu trong SEQ ID No. 1. Céc bién thé
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polypeptit nay tao didu kién phén cit cac doc td fusarium trong céc quy trinh cong nghé
& nhiét d6 cao nhu quy trinh san xuit my soi (pasta) va céc san phim tir ngd khic nhu
chdo ngd (polenta), bong ngd (popcorn), banh bdt ngd nuéng (cornflakes), banh my
tring (corn bread) hodc banh ngd (tortillas), va cac quy trinh hoa long tinh bdt, cac quy
trinh dudng hoa hodc cac quy trinh 1én men cu thé nhu quy trinh niu hoic 1én men trong

san xuat etanol sinh hoc.

Theo phuong 4n duge wu tién khéc cua séng ché, su thé axit amin duoc chon tir
nhém gdm 66D, 1991, 3021, 377V, 394P, 424A, 430A va 463D. Sy thé nhu vdy tao diéu
kién lim ting @6 dn nhiét va ting hoat tinh nhiét d9 ctia céc bién thé polypeptit khoang
it nhit 1a 3°C so voi carboxylesteraza doc t6 fusarium c6 trinh tw néu trong SEQ ID No.
1.

Theo phwong 4n khéc cua sdng ché, mdi trong s cac bién thé polypeptit, & it nhét
hai vi tri, cu thé 13 ba vi tri cua trinh ty axit amin, dugc chon tir nhém gbm 10, 33, 66,
107, 140, 144, 149, 151, 157, 199, 266, 267, 270, 272, 275, 280, 284, 286, 293, 302,
312, 329, 332, 360, 363, 364, 365, 367, 371, 372, 377, 389, 391, 394, 418, 419, 424,
427, 429, 430, 436, 440, 443, 447, 453, 455, 456, 457, 462, 463, 464, 465, 469, 473,
478, 487 va 490, chtra su thé axit amin, trong d6 su thé axit amin duoc chon tir nhém
gdm 10Q, 66D, 144M, 151R, 1991, 2668, 267P, 272H, 275E, 275A, 280D, 284T, 286P,
286R, 293E, 3021, 360V, 363T, 364H, 364L, 3651, 367H, 371V, 371M, 372F, 377V,
3891, 391V, 394P, 418A, 419V, 424A, 424K, 427V, 429P, 430A, 436A, 4368, 440G,
4408, 443T, 447A, 453R, 4558, 456Q, 457T, 462Y, 463D, 4641, 465H, 4658, 465G,
469K, 473A, 478D, 487N va 490P, va thé hién do dn nhiét duoc gia tang it nhit 15% so
vé6i carboxylesteraza doc td fusarium c6 trinh tw néu trong SEQ ID No. 1. b3 bét ngd
phat hién ra rang bing cach thay thé mot sb axit amin, hiéu qua tich cyc cua ching d6i
v6i 46 én nhiét 1a gin nhu bd sung, do 6n nhiét duoc ting khoang trén 7°C bang cach
chén it nhét ba axit amin khac véi cac axit amin ban dau c6 trong trinh tu. Su ting ndy
12 du dé str dung céc enzym, vi du, d6i v6i qua trinh ngdm ¢ 55°C trong quy trinh san
xuét etanol sinh hoc hoic dé tao vién thirc &n chin nudi & nhiét do vira phai khoang 65

dén 70°C.

Theo phuong an khéc cuia sang ché, trinh tur axit amin cta cac bién thé polypeptit

gém cac két hop ctia mot so sy the axit amin, cdc ket hop cia cac vi tri dugc chon tir
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nhém gdm 66/199/302/394/424/430, 66/199/302/377/394/424/430,
66/199/302/377/394/424/430/463, 66/144/199/302/360/372/377/394/424/430/443/463,
199/302/377/394/424/430/463, 66/199/302/377/394,
66/199/302/364/377/394/424/430/463, 66/199/302/377/394/424/430/463/465,
66/199/302/377/394/424/430/440/463, 66/199/302/377/394/424/430/447/463,
66/199/302/377/394/418/424/430/463, 66/199/302/377/394/424/436/430/463,
66/199/302/364/377/ 394/424/430/463, 66/199/302/377/394/424/430/463/490,
66/199/302/377/394/424/430/463/469, 66/199/302/377/389/394/424/430/463,
66/199/302/377/394/424/430/463/463, 66/199/302/377/394/424/430/463/464,
66/199/302/377/394/424/430/463/465, 66/199/302/377/394/424/430/440/463,
66/199/302/377/394/424/430/457/463, 66/199/302/377/394/424/430/436/463,

66/199/302/363/371/377/394/424/430/463, 66/199/302/377/394/424/430/447/453/463,
66/199/302/377/394/424/430/456/462/463, 66/199/302/377/394/419/424/427/430/463,
66/199/302/365/377/394/424/430/463/487 va
66/199/302/371/377/394/424/430/463/487. Cac bién thé polypeptit duge thé theo cach
sao cho thé hién do dn nhiét gia ting it nhét khoang 25% so véi carboxylesteraza doc t6
fusarium c6 trinh tu néu trong SEQ ID No. 1. Cac két hop céc su thé nay tao didu kién
gia ting thém nita khong chi do dn nhiét ma con ca hoat tinh nhiét d6 cia céc bién thé
polypeptit.

Theo phwong 4n dugc uu tién thém nita cia sang ché, c4c trinh tu axit amin cua
céc bién thé polypeptit duoc chon tir nhém bao gdm céc trinh ty néu trong SEQ ID No.
2 dén 29. Cac bién thé polypeptit nay c6 do dn nhiét gia ting khoang it nhit 11°C, t6t
hon 13 it nhit 13°C, va tham chi t6t hon nita 14 it nhit 15°C, so v6i enzym c6 trinh tu
néu trong SEQ ID No. 1, do d6 bdo dam hoat tinh ctia polypeptit tuong ung, va do do
bao dam su khir ddc cac doc t fusarium, trong hodc sau cac quy trinh cong nghé¢ ¢ nhiét
d6 cao, nhu qua trinh ngdm & 65°C trong quy trinh san xudt etanol sinh hoc hoic tao
vién & nhiét do khoang 75°C dén 80°C.

Theo phuong an thém nita cia sang ché, mdi trong sb cac trinh ty axit amin cla
c4c bién thé polypeptit gdm céc két hop clia mot s6 su thé axit amin, cac két hop cla
cac vi tri nay dugc chon tur nhom gbm
66/99/302/364/377/389/394/419/424/427/430/447/463/465/469,
66/199/302/377/389/394/419/424/4277/430/447/463/465/469,
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66/199/302/363/364/371/377/389/394/419/424/427/430/447/463/464/465/469,
66/199/302/363/371/377/389/394/419/424/427/430/447/463/464/465/469,
66/199/302/364/367/371/377/389/394/418/419/424/427/430/436/440/447/463/464/465
/469/490,
66/199/302/367/371/377/389/394/418/419/424/427/430/436/440/447/463/464/465/469
/490,

66/199/302/363/367/371/377/394/424/430/463/490,
66/199/302/377/394/418/419/424/427/430/436/440/447/463,
66/199/302/377/389/394/424/430/457/463/464/465/469,
66/199/302/363/371/377/389/394/419/424/427/430/440/447/457/463/464/469/490,
66/199/302/377/394/424/430/463/447/490/469/465,
66/199/302/377/394/424/430/463/490/469/465/419/427/371/487,
66/199/302/371/377/394/419/424/427/430/447/453/463/465/469/487/490,
66/199/302/367/371/377/389/394/418/419/424/427/429/430/436/440/447/457/463/464
/465/469/490,
66/199/302/371/377/389/394/419/424/427/430/436/447/453/456/462/463/465/469/490
/487,

va
66/199/302/367/371/377/389/394/418/419/424/427/429/430/436/440/447/453/456/457
/462/463/464/465/469/487/490. Cac bién thé polypeptit nay thé hién do 6n nhiét gia ting
khoang it nhét 40%, va hoat tinh nhiét d6 gia ting, so v6i carboxylesteraza doc tb
fusarium c¢6 trinh tu néu trong SEQ ID No. 1 do d6 ¢6 thé sir dung trong nhiéu phuong
phap can nhiét do cao.

Theo phuong 4n dugc uu tién thém nita cia sang ché, céc trinh tu axit amin cla
céc bién thé polypeptit duge chon tir nhém gbm cac SEQ ID No. 30 dén 45. Cac bién
thé polypeptit ndy thé hién d6 6n nhiét gia ting khoang it nhét 18%, t6t hon 12 it nhat
22°C, va t6t hon nita 13 it nhét 27°C, so véi enzym c6 trinh ty néu trong SEQ ID No. 1,
do d6 dam bao hoat tinh ctia polypeptit, va do d6 dam bao khir doc cac doc t6 fusarium,
trong hoic sau cdc quy trinh cong nghé ¢ nhiét do cao, nhu tao vién ¢ nhiét do trén 80°C,

diic biét 14 trén 85-90°C. Viéc tao vién ¢ nhiét do cao khoang 90°C la rat quan trong, cu
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thé trong cong nghiép gia cAm dé dam bao giam tai lwong salmonella mot cach thoa

déng trén thirc &n chan nudi.

Thuét ngit “ddt bién bao tdn” chi su thé cc axit amin béng céc axit amin khdc ma
duoc ngudi ¢ hidu biét trung binh trong linh vuc nay xem nhu 13 dugc bao tdn, tirc 13
¢6 cac tinh chét dic hiéu twong tw, hodc cac tinh chét cua axit amin dwoc duy tri, tic 13
duoc bao tdn. Céc tinh chit dic hiéu clia cic axit amin 13, vi du, kich ¢&, tinh phan cyc,
tinh ky nudc, dién tich hoic tri s6 pKa ctia ching. Cac axit amin ¢6 thé duoc phan loai
thanh cdc nhom dya vao céc tinh chit cia ching, va cac nhém nay c6 thé dwge minh
hoa trong Venn Diagam. Céc axit amin tir nhom gidng nhau, va t5t hon 13 tir phan nhém
giéng nhau, ¢6 thé duoc thé cho nhau. Viéc phén loai cac axit amin theo c4c tinh chét:
tinh ky nuéc, dd phan cuc va kich ¢& vao cdc nhém va céc phadn nhém cé thé duoc thuc
hién theo Taylor W.R. (1986). Su dot bién c¢6 bao tdn hodc duge bao ton duoc hidu 13,
vi du, su thé axit amin c6 tinh axit cho axit amin c6 tinh axit khéc, axit amin bazo cho
axit amin bazo khéc, axit amin phin cyc cho axit amin phdn cuc khic va céc sy thé
tuong tw. Cu thé 13, cac bién thé polypeptit c6 thé con chira it nhit mot sy thé axit amin
¢6 bao tdn & it nhit mdt vi tri, su thé axit amin c6 bao tdn ndy dwoc chon tir nhém gém
cac su thé: G cho A, A cho G/S, V cho I/L/A/T/S, I cho V/L/M, L cho I/M/V, M cho
L/I/V, P cho A/S/N, F cho Y/W/H, Y cho F/W/H, W cho Y/F/H, R cho K/E/D, K cho
R/E/D, H cho Q/N/S, D cho N/E/K/R/ Q, E cho Q/D/K/R/N, S cho T/A, T cho S/V/A,
C cho S/T/A, N cho D/Q/H/S va Q cho E/N/H/K/R.

Néu su thé & bién thé polypeptit theo sang ché tai vi tri xac dinh din dén viée, vi
du, axit amin phin cuc nhu Asp dugc thay thé bang axit amin ky nuéc nhu Ala, thi cac
su dot biét duge bao tdn cling s& gdm céc sy dot biét bat ky din dén axit amin ky nudc
khac (vi du, glyxin, leuxin, phenylalanin, valin) tai vi tri d6. Cac bién thé polypeptit
khac chira céc su dot bién dugc bao tdn khac nhu vay ciing duge bao g(“)m trong sang
ché.

Sang ché con nham d xuit polynucleotit ma héa bién thé polypeptit phan cét doc
t6 fusarium cta carboxylesteraza doc t& fusarium c6 trinh ty néu trong SEQ ID No. 1,
bién thé nay cho phép phan cit it nhat mot doc t6 fusarium thanh cic san phdm khéng

doc hodc it doc theo cach khong cin dong nhan to va doc lap véi oxy va bien thé
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polypeptit nay cé do 6n nhiét gia ting so véi carboxylesteraza doc t6 fusarium c6 trinh

tu néu trong SEQ ID No. 1.

Dé giai quyét van dé ndy, sang ché duoc dic trung & chd polynucleotit chira trinh
tu nucleotit ma héa bién thé polypeptit phan cat doc td fusarium cua carboxylesteraza
doc t6 fusarium c6 trinh ty axit amin SEQ ID No. 1, cac bién thé polypeptit nay chira
trinh ty axit amin c6 d¢ tuong ddng v& trinh ty it nhat 1a 70% véi trinh ty axit amin SEQ
ID No. 1, va & chd cac bién thé polypeptit nay & it nh4t mot vi tri duge chon tir nhém
gdm 10, 33, 66, 107, 140, 144, 149, 151, 157, 199, 266, 267, 270, 272, 275, 280, 284,
286, 293, 302, 312, 329, 332, 360, 363, 364, 365, 367, 371, 372, 377, 389, 391, 394,
418, 419, 424, 427, 429, 430, 436, 440, 443, 447, 453, 455, 456, 457, 462, 463, 464,
465, 469, 473, 478, 487, chira su thé axit amin, cu thé 1a c4c sy thé 10Q, 33E, 66D,
107E, 140P, 144M, 149F, 151R, 157Y, 1991, 266S, 267P, 270F, 272H, 275E, 275A,
280D, 280P, 284T, 284P, 286P, 286R, 293E, 3021, 312F, 329F, 332E, 360V, 363T,
364H, 364L, 3651, 367H, 371V, 371M, 372F, 377V, 389L, 391V, 394P, 418A, 419V,
424A, 424K, 427V, 429P, 430A, 436A, 4368, 440G, 4408, 443T, 447A, 453R, 4558,
456Q, 457T, 462Y, 463D, 4641, 465H, 4658, 465G, 469K, 473A, 478D, 487N va 490P
hoic cac két hop ciia ching. Polynucleotit dugc phan 14p nhu vay, bang cach st dung
vecto biéu hién, s& cho phép tao ra té bao chu chuyén gen dé san xuat cac bién thé
polypeptit theo sang ché.

A

Thuét ngit “vecto biéu hién” chi chu tric ADN ma c6 thé biéu hién gen in vivo
hodc in vitro. Cu thé 13, né bao gdm céc chu tric ADN thich hop dé truyén trinh tu
nucleotit m3 héa polypeptit vao té bao chu d duoc hoa nhép trong hé gen hodc duge
ndm tu do trong khong gian ngoai nhidm sfc thé, va bidu hién trong t bao trinh tw

nucleotit ma héa polypeptit va, tiry y, van chuyén polypeptit ndy ra ngoai té bao.

Thuét ngit “té bao chi” chi té bao bt ky ma chira trinh ty nucleotit can duoc biéu
hién, hodc vecto biéu hién, va t& bao nay co thé san xuét enzym hodc polypeptit theo
sang ché. Cu thé, t bao cha ndy chi té bao nhan so va/hodc té bao nhan chuén, t&t hon
12 P. pastoris, E. coli, Bacillus subtilis, Streptomyces, Hansenula, T) richoderma,
Lactobacillus, Aspergillus, cac té bao thuc vét va/hodc bao tir cuia Bacillus, Trichoderma

hodc Aspergillus. Tén Pichia pastoris dugc st dung & day la dbng nghia véi tén
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Komagataella pastoris, Pichia pastoris 1a tén cli va Komagataella pastoris 12 tén méi

vé mit hé théng (Yamada et al., 1995).

Sang ché con nhdm @& xut chit phu gia phan cit doc t6 fusarium chira it nhét mot
bién thé polypeptit phan cét doc t6 fusarium ciia carboxylesteraza doc t6 fusarium c6
trinh tu axit amin SEQ ID No. 46, bién thé polypeptit twong ing ndy phan cét it nhét
mdt doc t6 fusarium thanh céc san pham khong ddc hogc it doc theo cach khong can
ddng nhan t6 va doc 1ap véi oxy va co do dn nhiét gia ting so véi carboxylesteraza doc

t§ fusarium c6 trinh tw néu trong SEQ ID No. 46.

Dé giai quyét van @& nay, sang ché duoc dic trung & chd chat phu gia phan cét doc
t§ fusarium nay chira it nhét mot bién thé polypeptit ciia carboxylesteraza doc to
fusarium theo séang ché va ty ¥ it nhit mdt vat liéu bd sung. Biang cach bd sung chit
phu gia nhu vay vao thirc dn chin nudi bi nhidm ddc t6 fusarium, ¢ thé khir ddc cac
doc t6 fusarium, sy khir doc nay ¢ thé x4c dinh duoc mot cach dang ké bang sy giam
ty 1é gitta sphinganin véi sphingosin trong huyét twong va/hodc thin va/hodc phdi

va/hogc gan cua di tugng dugce an chit phu gia nay.

Ty 1¢ gifta sphinganin v6i sphingosin trong céc co quan khac nhau va trong huyét
twong ctia dong vat 12 chi thi sinh hoc nhay va thudng duge chép nhan dé xac dinh tac
dong gy doc cua cac doc t5 fusarium, cu thé 1a FB1. Céc 1di loan co ché sphingolipit
gdy ra boi cac doc t6 fusarium 13, trong s6 céc yéu t khic, c6 lién quan dén céc bénh
v& ndo & ngua va chimg phu phdi & lon. Céc vén dé lién quan dén ty 18 gitta sphinganin
v6i sphingosin 1am chi thi sinh hoc va phép do phan tich ty 1¢ ndy dugc md ta trong
Grenier et al. (Biochem. Pharmaceuticals Vol. 83 (2012) p. 1465-1473) va trong EFSA
Journal (2014; 12(5):3667).

Theo phuong 4n khéc nita cua sang ché, chét phu gia dugc tao thanh trong d6 vat
liéu bd sung duogc chon tlr nhém gbm cac chét mang tro, c4c vitamin, céc chét khoang,
céc chét c6 ngué)n géc thuc vat, cdc enzym va cac thanh phén khéc dé khir ddc cac ddc
8 ndm, nhu cac enzym phan giai doc t5 nidm, cu thé 13 aflatoxin oxidaza, ergotamin
hydrolaza, ergotamin amidaza, zearalenon esteraza, zearalenon lactonaza, zearalenon
hydrolaza, ochratoxin amidaza, fumonisin aminotransferaza, aminopolyol aminoxidaza,
deoxynivalenol epoxit hydrolaza, deoxynivalenol dehydrogenaza, deoxynivalenol

oxidaza, trichothecen dehydrogenaza, trichothecen oxidaza; céc vi sinh vét phén giai
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doc tb ném; va cac chit gén két doc td nim, vi du, thanh t& bao vi sinh vét hoic cac vat
liéu v6 co nhu bentonit. Viéc st dung céac chét phu gia ndy, vi dy, trong cac san phdm
thirc &n chan nudi hodc thuc phém, dam béo rang luong cac doc t5 fusarium c6 thé dugc
chita trong d6 duge phan cit mot cach déng tin cdy, cu thé la duge khir doc, dén mirc do
1a ngédn ngtra tac hai bét ky dbi véi co thé cua d6i twong d4 dn vao san phim thirc in
chin nudi hoic thuc phdm nay.

Céc linh vuc ap dung khéc cua sang ché bao gdm cac chit phu gia chira, ngoai it
nhit mot bién thé polypéptit theo sang ché, it nhit mot enzym ma, vi dy, tham gia vao
su phén giai céc protein, vi du, céc proteaza, hodc c6 lién quan trong qua trinh chuyén
héa tinh bot hodc chit xo hodc chét béo hoic glycogen, vi du, amylaza, xenluloza hodc
glucanaza, cfing nhu, vi dy, cac hydrolaza, cac enzym phén giai lipit, cac manosidaza,

oxidaza, oxidoreductaza, phytaza hodc xylanaza.

Hon nita, sang ché huéng dén viéc sir dung chét phu gia theo séng ché @& phan cét
it nhAt mot ddc & fusarium trong, cu thé 13, céc san phém thuc phém hodc thirc an chian
nudi duoc tao vién, cu thé 1a dung cho lon, gia cam, gia sdc, ngwa, c4 hodc ding trong
nghé nudi tréng thity san. Thue phim hoic thic #n chin nudi bét k¥, cu thé 12 bi ngil
cbc 1én men (distillers dried grains with solubles - DDGS), ma thich hop cho dinh dudng
cho nguoi hodc dong vat, cu thé 1a cho dong vat nudi, ctru hodc dé, cd thé duoc sir dung

lam thuc pham hozc thirc dn chén nudi.

Hon nita, sang ché huéng dén viéc st dung chét phu gia theo séng ché @8 phan cit
it nhat mot doc tb fusarium trong quy trinh, cu thé 13, & nhiét d6 it nhét 14 50°C, dé san
xuht hodc ché bién céc san pham thuc ph'?lm hoic thirc an chidn nudi. Viée sit dung chét
phu gia nhu vay dam bao khir doc dugc cac doe t6 fusarium, vi du, trong c4c quy trinh
cong nghé thuc phém trong d6 viéc xtt Iy ¢ nhiét do cao 1a quan trong, vi dy, trong viéc
ché bién ngd hoic hat, trong cac quy trinh hoa 1ong tinh bdt, trong cac quy trinh dudng
hoa, hoidc trong cac quy trinh 1én men nhu quy trinh néu hoic 1én men trong, cu thé 13,
cdng nghé san xuit etanol sinh hoc. Nho d6, s& dam bao rang luong céc doc t6 fusarium
lién quan, cu thé 13 gay hai dén strc khoe, s& khong con nguyén ven trong san phim bAt
ky thu dugc tir quy trinh ndy, nhu céc vién thirc an, my soi (pasta), chdo ngd (polenta),
bong ngd (popcorn), banh bot ngd nudng (cornflakes), banh my tring (corn bread), banh
ngd (tortillas), DDGS hodc tinh bot.
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Séang ché con nhim d& xuét bién thé polypeptit d& sir dung trong ché phdm dé
phong ngtra va/hodc didu tri cac chimg ngd doc ném c6 doc td fusarium. Trong trudng
hop phong ngua, béang cach sir dung bién thé polypeptit hozic chét phu gia ndy, mic du
d3 an vao cac doc td fusarium, c6 thé v& co ban 13 vin duy tri tinh trang stc khoe cia
ngudi va dong vat & mirc twong tmg v6i mirc ma khong &n, hodc dn vao véi lugng gidm
cac doc td fusarium. Lién quan dén viéc didu tri cac chimg ngd doc ném c6 doc td
fusarium, c6 thé 1am thuyén gidm cac triéu ching cia bénh nay va, cu thé 13, 1am cai
thién mot cach dang ké ty 1¢ gilta sphinganin véi sphingosin trong céc co quan va/hodc
trong huyét twong. Hon nita, viéc sir dung nay s& tao diéu kién tang cuong kha nang cia
vat nudi, cu thé 13 kha ning v& ty 1& chuyén hoa thiic dn va kha ning ting trong, ciing

nhu giam ty 1¢ tir vong.

Hon nita, sang ché nhim dé xuét phuong phap phan c4t bang enzym it nhit mot
ddc tb fusarium, bang phwong phap nay it nhit mot doc t6 fusarium duge phan cét theo
cach thuy phan bang polypeptit theo cach thic doc 1ap véi oxy, déc hi€u, an toan va
dang tin cdy thanh céc san phim khéng dc hodc it ddc, sy phan c&t thuy phén nay dién

ra ho#ic trong hodc sau bude xtr Iy nhi€t do.

Dé giai quyét van dé nay, phwong phép nay dugc thuc hién sao cho it nhét mot axit
tricarballylic dugc phin cét theo cach thity phéan ra khoi doc t6 fusarium bing bién thé
polypeptit theo sang ché, hogc chit phu gia theo sang ché. Dé thuc hién diéu ndy, it nhét
mot doc td fusarium duoc tron véi it nhét mot bién thé polypeptit theo sang ché, hoic it
nhit mot chét phu gia theo séng ché, it nhit mot bién thé polypeptit phan cét theo cach
thiy phan it nhét mdt axit tricarballylic ra khoi it nhit mot doc t6 fusarium nhd d6 khu
doc duoc doc t6 fusarium, trong d6 hén hop cta bién thé polypeptit twong img va doc
t fusarium dugc cho qua buéc xi Iy nhiét do & it nhit 50°C, tét hon 14 it nhat 70°C, va

su phan cit thiy phan dugc thuc hién hodc trong hodc sau bude xir 1y nhiét do.

Theo phwong 4n duge uu tién khéc clia sang ché, phwong phép nay dugc thuc hién
sao cho bién thé polypeptit, hodc chét phu gia, dugc trdn véi san phém thue phém hodc
thirc &n chin nudi bi nhidm it nhit mot doc 6 fusarium, va bude xir 1y nhiét d6 tuy y
duoc thuc hién bang quy trinh tao vién. Phuong phép nay dam bao ring cac ddc t6
fusarium chira trong san pham thuc phim hoic thirc &n chin nubi bi nhiém va tiy ¥ dugc

tao vién s& dugc phan c4t s6m ngay khi hdn hop cua bién thé polypeptit va ddc t6
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fusarium da duoc tiép xic véi hoi 4m. Vi cac thuc phém hodc thirc an chin nudi Am
nhu chio ho#c bot nhdo, sy thiy phan cac do td fusarium din ra trong thuc phim hoic
thirc an chin nudi 4m nay trude khi #n chung vao bung. Nho d6 s& dam bao dugce rang
cac tac hai cua cac doc t fusarium dbi véi ngudi va dong vat s& dugce loai trir rong rai
hoic it nhét 13 duoc giam di. Thuat ngit "im" duoc hiéu 12 sy c6 mit cia nudce hodc cac
chét 1ong chira nuée, thudt ngft nay cling bao gdm nude bot hogic cac chat long khc ¢6
trong duong tiéu hoa. Pudng tiéu héa duge xdc dinh 1a gbm khoang miéng, hong (cbd
hong), thuc quan va duéhg da day-rudt hodc cac bd phan twong duong cua ching, trong
do cac tén goi khac ¢ thé duoc phat hién véi cac con vat, hodc cac by phan riéng 1€ c6

thé khong c6 mit trong dudng ti€u hoa cla ctia con vat.

Theo phuong 4n dugc vu tién khéc cua sang ché, phwong phép ndy duge thyc hién
sao cho bién thé polypeptit dugc st dung véi khoang ndng do tir 5 U dén 500 U, t6t hon
1 tir 10 U dén 300 U, v tbt hon nita 12 tix 15 U dén 100 U, trén mot kilogam san pham
thue phdm hozc thirc dn chin nudi. Bang cach bd sung luong bién thé polypeptit nhu
vay, do tac dung cua ndng do cac ddc t fusarium, c6 thé phan cit cac doc t fusarium
trong san phim thuc pham hoic thirc An chin nudi, cu thé 13 DDGS, va nhd d6 khir doc
céc doc tb fusarium nay dén mirc do ma it nhit 12 70%, tét hon 1a it nhat 80%, cu thé 1a

it nhat 90% cua it nhat mdt ddc to fusarium s& dugce phan cat.

Trix khi duoc néu 18 theo cach khéc, céc tir chi s0 it dwoc hidu nhu 12 vi du va s&
gdm ca nhiéu lya chon. Vi dy, néu de cép den “gen”, “enzym” hodc “t€ bao”, thi s€ ludn
gdm nhiéu gen, nhiéu enzym hodc nhiéu t& bao.

Vi du thwe hién sang che

Trong phin duéi day, sang ché s& dugc gii thich chi tiét hon bang cach vi du.

Céc bién thé polypeptit

Vi du 1: Sy céi bién, tich dong va biéu hién cac polynucleotit md héa céc polypeptit
phan cit doc t6 fusarium

Céc su thé, chén hoic x6a bd axit amin dugc thuc hi¢n bang su dot bién céc trinh
tu nucleotit bang bién phap PCR st dung kit gay dot bién dinh huéng diém QuikChange
(Stratagene) theo huéng dan. Cach khic, céc trinh tu nucleotit dly du cling dugc tdng
hop (GeneArt). Céc trinh tir nucleotit dugc tao ra bdi su gay dot bién PCR va céc trinh
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tu thu duoc tir GeneArt 14n luot duoc hoa nhap béng céc phuong phip chudn véo trong
c4c vecto bidu hién dé bidu hién trong E. coli hodc P. pastoris, dugc bién nap trong E.
coli hodc P. pastoris, va dugc biéu hién trong E. coli hodc P. pastoris (JM. Cregg,
Pichia Protocols, second Edition, ISBN-10: 1588294293, 2007; J. Sambrook et al. 2012,
Molecular Cloning, A Laboratory Manual 4th Edition, Cold Spring Harbor), trong d6 té
bao chu thich hop bét ky khéc ciing c6 thé duoc sir dung cho nhiém vu nay.

Thuat ngit “vecto bidu hién” chi cAu tric ADN c6 thé bidu hién gen in vivo hoic
in vitro. Cu thé 13, n6 bao gdm céc cu tric ADN thich hop @8 truyén trinh tu nucleotit
ma hoéa polypeptit vao t& bao chit dé duogc hoa nhap trong hé gen hodc dugc nam tu do
trong khong gian ngoai nhiém sic thé, va biéu hién trong té bao trinh tw nucleotit ma
hoéa polypeptit va, ty y, van chuyén polypeptit nay ra ngoai té bao. Thudt ngtt “té bao
chu” chi t& bao bt ky ma chira trinh tu nucleotit can dugc biéu hién, hoic vecto biéu
hién va c6 thé san xudt enzym hodc polypeptit theo sang ché. Cu thé, té bao chi nay chi
té bao nhan so vi/hoic té bao nhan chuén, t6t hon 13 P. pastoris, E. coli, Bacillus subtilis,
Streptomyces, Hansenula, Trichoderma, Lactobacillus, Aspergillus, cac té bao thue vat
va/hodc bao tir cta Bacillus, Trichoderma hodc Aspergillus. Dich dung giai té bao hoa
tan trong trudng hop E. coli va dich ndi méi trudng nudi ciy trong trudmg hop P. pastoris

14n luot dugce sit dung dé xac dinh c4c tinh chit xtc tac cua cac bién thé polypeptit.

Vi du 2: Xac dinh hoat tinh xdc tdc va hoat tinh dc hi¢u ctia cac polypeptit phén giai

doc to fusarium

Cac gen tuong Ung ma hoa cac polypeptit phan giai doc td fusarium duoc tach
dong trong Escherichia coli béng cach st dung cac phuong phap chudn, dugc biéu hién
trong té bao, va sau d6 dugc dung giai béang cach xit 1y siéu 4m va ly tAm. Dich nbi trong
duogc pha lodng bang dung dich dém Tris-HCI 20 mM (pH bang 8,0) chira 0,1 mg/l
albumin huyét thanh bd (khoang 1073 dén 10-%) va dugce stt dung trong hdn hop phan giai
FB1 d& phén giai 10% dén 90% luong FB1 c¢6 trong hdn hop phéan giai béng polypeptit.

Dé x4c dinh hoat tinh enzym xtc tac, cac thir nghiém phan c4t thily phan d6i véi
fumonisin B1 (FB1) dugc thuc hién, cac thir nghiém nay da duoc tién hanh trong dung
dich dém Tris-HC1 20 mM (pH béng 8,0) chira 0,1 mg/] albumin huyét thanh bo & nhiét
6 30°C trong 30 phiit. Ngoai ra, hdn hop chira ndng do co chat FB1 12 100 uM (Biopure
Referenzsubstanzen GmbH Tulln, Austria, BRM 001007) va mdt trong s céc polypeptit
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cling duoc thir nghiém. Sau khi 4 30 phut, hén hop duoc vd hoat bang nhiét & 99°C
trong 5 phut d& chim diit phan Gng.

Dé xé4c dinh hoat tinh enzym ctia cac mAu thirc &n chan nudi, cac bién thé polypeptit
bién ddi ddc tb fusarium phai duge chiét ra tlr cac mau thirc dn chin nudi trude khi thir
nghiém. Pé thuc hién diéu nay, 10 gam thirc #n chian nudi dugc hoa tan trong 100ml
dung dich dém Tris-HCI 20 mM (pH bang 8,0) chira 0,1 mg/ml albumin huyét thanh bo
va lc & tc @6 150 vong/phut trong 1 gid & 20°C. Sau d6, cac mau dugce ly tim & 4000
g trong 15 phut, va dich ndi trong duoc pha loing néu can (102 d&n 107) va duoc st

dung trong dung dich FB1.

Viéc dinh lugng FB1 duogc thuc hién bing LC-MS (sic ky long — phd khdi) theo
phuong phéap ciia Heinl et al. (J. of Biotechnology, 2010, 145, pp. 120-129, 2.6.3.
“Liquid chromatography - mass spectrometry®). D& thuc hién didu nay, viéc hiéu chinh
v6i céc chudn FB1 chira thém ndi chudn FB1 duoc dénh ddu 3C ddy du (Biopure
Referenzsubstanzen GmbH Tulln, Austria) duge thuc hién. Nguogc lai v6i phuong phap
ctia Heinl et al. (2010), chi ¢6 mitc d9 phan giai cia FB1 dugc do dé xé4c dinh hoat tinh
enzym xvc tac clia cdc dung dich polypeptit duoc str dung. Hoat tinh enzym xtc tac cua
cac dung dich polypeptit dugc sir dung duge thé hién theo s don vi trén mdt ml, mot
“don vi” dugc dinh nghia 1 mtc giam 1 pmol FB1 trén mot phut trong cac diéu kién

phan g x4c dinh trén day trong thir nghiém.

P& x4c dinh hoat tinh dic hiéu, ndng d6 enzym duoc xéc dinh bang phuong phép
thAm tach Western dinh lugng ho#ic phuong phép ELISA. Céc hoat tinh enzym déc hi€u
duoc tinh bing cac hoat tinh (s6 don vi) d3 c6 trén co s& lugng enzym dugc st dung va

duogc thé hién dudi dang s6 don vi trén mg.

Vi du 3: D6 6n nhiét ciia c4c polypeptit phan giai doc t6 fusarium

Su biéu hién va dinh luong cc polypeptit phan giai doc t6 fusarium duoc thyuc
hién nhu dwoc md ta trong vi du 1 va 2. Trude khi xac dinh hoat tinh, luong dich dung
giai té bao dugc chia thanh mot s6 phan (mdi phan 60 pl). Hai dén 10 phan duogc dem
xtr Iy nhiét trong 5 phtit trong b chu trinh PCR ¢6 bén trén thi truong (vi du, Eppendorf
Matercycler Gradient), mdi phﬁn da duoc u & nhiét do khac nhau. Trong khi do, ph?m
dich dung giai t& bao khéc, d6i chimg 100%, duoc U trén d4. Sau khi xi 1y nhiét, tat ca

-23-



36012

cac mau/cac hdn hop thir nghiém dugc G & 10°C trong 1 phut @& 1am c4n bang nhiét do.
Hoat tinh enzym cua ¢4 cac miu duge xir Iy nhiét va mau ddi chimg 100% dugc xéc
dinh nhu dugc mo ta trong vi du 2. Hoat tinh van con sau khi xir Iy nhiét duoc goi 1a
hoat tinh con lai. Nhiét d9 tai d6 hoat tinh con lai 13 50% so voi d6i chimg khong duoc
xtr 1y nhiét 1a 100% duoc vibt tit 12 T(50%), 12 s6 do @ 6n nhiét cta polypeptit.

Céc muc ting T(50%), dugc bidu thi duéi dang do Celsius, ciia cdc bién thé
polypeptit 14n lugt so v&i polypeptit ¢6 trinh tw néu trong SEQ ID No. 46 hogc SEQ ID
No. 1, 12 s6 do cua d6 6n nhiét dwoc gia ting. Mic tang tri s6 T(50%) c6 thé dugc bidu
thi dudi dang °C, hodc ca dudi dang phan trim so v6i tri s6 T(50%) ctia polypeptit gbc.
Vi du dudi day dong vai trd minh hoa: Néu enzym géc ¢6 hoat tinh xtc tac 1a 50 U/ml
sau qué trinh 1 5 phut trén d4 va hoat tinh xdc tic 1 25 U/ml sau qud trinh 4 5 phut &
48°C, thi tri 6 T(50%) s& 1a 48°C. Néu bién thé polypeptit c6 tri s T(50%) 1a 51°C, thi
mirc ting tuong d6i cta d6 én nhiét (T(50%)) s& 1a 6,25. Pay la két qua thu dugc tir
phép tinh 14y mérc chénh 1éch gitta hai tri s6 T(50%) 1a 3°C, chia cho trj s6 T(50%) cta
enzym gdc ban dau 1a 48°C, nhan véi 100.

Thay vi hoat tinh xtic tic, hoat tinh dic hiéu ciing c6 thé duoc st dung dé xéc dinh
do 6n nhiét.

Viéc xac dinh do dn nhiét ciing c6 thé duoc thuce hién bing céc thir nghiém enzym
khac va tham chi khong cin x4c dinh hoat tinh xc téc clia phan ing FBI1. Didu quan
trong trong khia canh nay 1a & chd sir dung lugng polypeptit duge xur Iy bang nhiét va
lwong ddi chimg 100% tuwong duong v6i nhau, diéu nay, vi du, duoc dam bao bang céch

sir dung cac thé tich dich dung giai té bao twong dwong.

Thay vi hoat tinh xuce tac, cac tin hidu do cia cac thir nghiém phén gidi enzym (vi
du, tin hiéu MS, su t4t dan, v.v.) c6 thé duoc sir dung dé xac dinh do dn nhiét. Néu tin
hiéu do 12 truc tiép ty 1€ véi hoat tinh enzym (vi dy, bé mit dinh ctia FB1 phan tmg), thi
tri s6 T(50%) cia polypeptit 1a nhiét do tai do tri s6 cua tin hiéu do cua polypeptit da
duoc xtt Iy nhiét bing 50% tri sb ctia tin hidu do ctia ddi chimg 100% ciia polypeptit.

Do dn nhiét (T(50%)) ctia polypeptit ¢6 trinh tu néu trong SEQ ID No. 46 dugc
x4c dinh 12 42°C, d6 6n ﬁhiét ctia polypeptit ¢6 trinh tw néu trong SEQ ID No. 1 12 45°C.
Do d6, muc tdng twong dbi ctia d6 dn nhiét ma c6 thé dat duogc béng céch cit b trinh tur

dAu tan cing N 14 khoang 7%. Hon nita, m{c tang hoat tinh enzym cta polypeptit c6
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trinh tw néu trong SEQ ID No. 1 so véi polypeptit gbc c6 trinh ty néu trong SEQ ID No.

46 ciing c6 thé duge xéc dinh.

D6 6n nhiét ctia polypeptit c6 trinh ty néu trong SEQ ID No. 1 ¢6 thé con duoc gia

tang thém bang cach thé chon loc céc axit amin riéng 1&. Mirc ting twong doi ca do on

nhiét cta cac bién thé polypeptit niy so véi polypeptit gbc c6 trinh tw néu trong SEQ ID

No. 1 dugc minh hoa trong bang 1.

Béng 1: C4c cai bién ctia cac bién thé polypeptit va murc ting twong d6i vé do 6n nhiét

cta ching theo ty 1& phén trim so véi enzym gbc ¢6 trinh tu néu trong SEQ ID No. 1

Muc tang | SEQID No.
(Céic) cai bién cta trinh ty néu trong SEQ ID No. 1 m‘zgifﬁi "i‘ﬁlfa"iﬁ?;iﬁ
(50%) bidn
H10Q 4.4 % i
A33E 44% i
N66D 6.7 % i
G107E 4.4% ]
T140P 44 % i
L144M 44 % i
L149F 4.4 % i
KI51R 4.4 % i
VISTY 44% i
L1991 6,7 % i
R266S 4.4 % ]
Q267P 4.4 % -
K270F 4.4% i
R272H 4.4 % i
G275E 4.4 % -
G275A 4.4 % i
G280D 4.4 % i
G280P 4.4 % i
R284T 4.4% ]
R284P 44 % i
1.286P 44 % i
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L286R 4,4 %
K293E 4,4 %
L3021 6,7 %
A312F 4,4 %
L329F 4,4 %
Q332E 4,4 %
F360V 4,4 %
S363T 4,4 %
Q364H 4,4 %
Q364L 4,4 %
F365I 4,4 %
N367H 4.4 %
L371V 4,4 %
L371M 4.4 %
L372F 4,4 %
A377V 6,7 %
T389L 4,4 %
1391V 4.4 %
A394P 6,7 %
S418A 4,4 %
M419V 4,4 %
E424A 6,7 %
E424K 4,4 %
A427V 4,4 %
A429P 4.4 %
S430A 6,7 %
T436A 4,4 %
T436S 4,4 %
A440G 4.4 %
A4408 4.4 %
V443T 4,4 %
V447A 4,4 %
Q453R 4,4 %
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T455S 4.4%
K456Q 4.4 %
S457T 4.4 %
F462Y 4.4%
E463D 6,7 %
R4641 4.4 %
RA465H 4.4%
R465S 4.4%
R465G 4.4 %
M469K 4.4 %
S473A 4.4 %
G478D 4.4 %
K487N 4.4 %
Q490P 4.4 %
L1991/A394P 13,3 %
N66D/L 1991 11,1 %
1.1991/L302I 13,3 %
L1991/A377V 15,6 %
L1991/E424A 11,1 %
L1991/S430A 11,1 %
L1991/E463D 13,3 %
L1991/L.3021/A394P 20,0 %
L1991/L3021/A377V 17,8 %
L1991/L302I/E424A 17,8 %
L.1991/A377V/A394P 22.2%
1.1991/A394P/A429P 17,8 %
1.372F/A394P/V443T 17,8 %
L1991/L3021/L372F 15,6 %
L144M/L1991/L3021 20,0 %
F360V/A394P/V443T 17,8 %
H10Q/K151R/A3021 15,6 %
R266S/A377V/E424K 20,0 %
Q267/A394P/T436S 17,8 %
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440G/E463D

R272H/G280D/E463D 20,0 % -
G275A/L302I/F360V 17,8 % -
N66D/1.286P/N367H 15,6 % -
R284T/LL286R/S430A 15,6 % -
K293E/E424A/M469K 20,0 % -

' S363T/A377V/K456Q 20,0 % -
Q364H/L371V/S430A 17,8 % -
L.1991/Q364L/Q490P 15,6 % -
F3651/A394P/R4641 15,6 % -
L371M/A377V/A429P 17,8 % -
L302I/L372F/Q453R 15,6 % -
T389L/M419V/E463D 17,8 % -
1391V/A394P/A440G 20,0 % -
S418A/S430A/F462Y 20,0 % -
N66D/A427V/V443T 17,8 % -
A440S/S457T/E463D 20,0 % -
L1991/V447A/T455S 20,0 % -
A377V/R465H/K487N 17,8 % -
L3021/R465S/G478D 15,6 % -
A377V/R465G/S473A 20,0 % -
N66D/L1991/1.3021/A394P/E424A/S430A 26,7 % SEQ ID No. 2
N66D/1.1991/1.3021/A377V/A394P/E424A/S430A 31,1 % SEQ ID No. 3
ZI:;)D/LI%I/LB 021/A377V/A394P/E424A/S430A/E 37.8% SEQ ID No. 4
NDLUNLIMCBIANLTATVA | 350 | srqmne.s
L.1991/1.3021/A377V/A394P/E424A/S430A/E463D 31,1 % SEQ ID No. 6
N66D/L1991/L3021/A377V/A394P 26,7 % SEQ ID No. 7
2136061?/%;6939];&3 021/Q364H/A377V/A394P/E424A/S 35.5 % SEQ ID No. 8
1266361133//[1{4; 695911_1/L3021/A377V/A394P/E424A/ S430A/E 40,0 % SEQ ID No. 9
N66D/L,1991/1.3021/A377V/A394P/E424A/S430A/A 37.8% | SEQID No. 10
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N66D/L1991/1.3021/A377V/A394P/E424A/S430A/V

NeeDL199T 35,5% | SEQID No. 11
1%6062/%4169395&3021/14377\7%394P/S418A/E424A/S 355% | SEQIDNo. 12
1236062% 41 6939]1)/L3 02V/A377V/A394P/E44AITA36A/S | 3 500 | spQ 1D No. 13
16()6% 41 693?}1)/L3021/Q3 64L/A3TTV/A394P/EA24ASS | 35 5o | SEQ ID No. 14
T6636DD//5 i 99311)/L3021/A377V/A3941>/E424A/s43 OAE | 3760, | SEQIDNo. 15
T663611))//1\%1}t 23%302I/A377V/A394P/E424A/S43OA/E 378% | SEQID No. 16
13\1062/]%/2 6139§I/L3 02I/A377V/T389L/A394P/EA24A/S4 | 400/ | SEQ ID No. 17
126636]]))//;: 6959§/L3021/A377V/A394P/E424NS430A/E 355% | SEQID No. 18
1;16636])13& i 6949II/L3 02U/A377V/A394P/B424A/S430AE | 40000 | SEQ ID No. 19
12663611))/% i 6959(I}/L3 02I/A37TV/AO4P/EA24A/S430AE | 35 50 | SEQ TD No. 20
1:4606;3&16 2?)1/L302I/A377V/A394P/E424A/S430A/A 333% | SEQID No. 21
26761]?/]/512116 93%/L3O2I/A377V/A394P/E424A/S43OA/S 378% | SEQID No. 22
1:3)66681)/1{:1:l 16 93%1/L3021/A377V/A394P/E424A/S43 OAT | 3550, | SEQIDNo. 23
1;152/])8%10%362%/8363T/L371V/A377V/A394P/E4 40.0% | SEQID No. 24
1;?762/3 i 593911{/1/;33406231]/)/&3 TTVIA394P/E424A/SA30AIV | 35 500 | SEQ IDNo. 25
{‘?15666(]2)//13121 1692931(//1151 %%%A377V/A394P/E424A/S43 0AK | 400% | SEQIDNo. 26
122317)\% 2§é/k?é)jéé%377V/A394PM4l9V/E424A/ 355% | SEQID No. 27
1;1062/]313%61 393%2:;)7212/%651/A377V/A394P/E424A/S4 333% | SEQID No. 28
N66D/L199V/L302I/L37IM/A3TTVIA39AP/EA24AIS | 3330, | SEQID No. 29

430A/E463D/K487N
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N66D/L1991/1.3021/Q3641L./A377V/T389L/A394P/M
419V/E424A/A427V/S430A/V44TA/E463D/R465S/
M469K

51,1 %

SEQ ID No.

30

N66D/L1991/1.3021/A377V/T389L/A394P/M419V/E
424A/A427V/S430A/V447A/E463D/R465S/M469K

46,7 %

SEQ ID No.

31

N66D/L1991/L.3021/S363T/Q364L/L371V/A377V/T
389L/A394P/M419V/E424A/A427V/S430A/V44TA/
E463D/R4641/R465S5/M469K

60,0 %

SEQ ID No.

32

N66D/L1991/L.3021/S363T/L371V/A377V/T389L/A
394P/M419V/E424A/A427V/S430A/V447A/E463D/
R4641/R465S/M469K

57,8 %

SEQ ID No.

33

N66D/L1991/1.3021/Q364L/N367H/L371V/A377V/T
389L/A394P/S418A/M419V/E424A/A427V/S430A/
T436A/A440S/V447A/E463D/R4641/R4655/M469K
/Q490P

62,2 %

SEQ ID No.

34

N66D/L1991/L.302I/N367H/L371V/A377V/T389L/A
394P/S418A/M419V/E424A/A42TV/S430A/T436A/
A440S/V447A/E463D/R4641/R465S/M469K/Q490P

62,2 %

SEQ ID No.

35

N66D/L1991/1.3021/S363T/N367H/L371V/A377V/A
394P/E424A/S430A/E463D/Q490P

42,2 %

SEQ ID No.

36

N66D/L1991/1.3021/A377V/A394P/S418A/M419V/E
424A/A427V/S430A/T436A/A440S/VA4TA/EA63D

46,7 %

SEQ ID No.

37

N66D/L1991/L.3021/A377V/T389L/A394P/E424A/S
430A/S457T/E463D/R4641/R4655/M469K

48,9 %

SEQ ID No.

38

N66D/L1991/1.3021/S363T/L371V/A377V/T389L/A
394P/M419V/E424A/A427V/S430A/A440S/VA4TA/
S457T/E463D/R4641/M469K/Q490P

55,5%

SEQ ID No.

39

N66D/L1991/L3021/A377V/A394P/E424A/S430A/V
447A/E463D/R465S/M469K/Q490P

46,7 %

SEQ ID No.

40

N66D/L1991/L302I/L.371M/A377V/A394P/M419V/
E424A/A427V/S430A/E463D/R465S/M469K/K487
N/Q490P

51,1 %

SEQ ID No.

41

N66D/L1991/L3021/L371M/A377V/A394P/M419V/
E424A/A427V/S430A/V447A/Q453R/E463D/R465
S/M469K/K487N/Q490P

55,5 %

SEQ ID No.

42

N66D/L1991/L.3021/N367H/L371V/A377V/T389L/A
394P/S418A/M419V/E424A/A427V/A429P/S430A/
T436A/A440S/V447A/S4A5TT/E463D/R4641/R465S/
M469K/Q490P

64,4 %

SEQ ID No.

43

N66D/L1991/L3021/L371M/A377V/T389L/A394P/
M419V/E424A/A427V/S430A/T436A/V44TA/Q453

62,2 %

SEQ ID No.

44
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R/K456Q/F462Y/E463D/R465S/M469K/K487N/Q4
90P

N66D/L1991/L302I/N367H/L371V/A377V/T389L/A
394P/S418A/M419V/E424A/A427V/A429P/S430A/
T436A/A440S/V447A/Q453R/K456Q/S457TT/F462Y
/E463D/R4641/R465S/M469K/K487N/Q490P

65,2% | SEQID No. 45

Vi du 4: Hoat tinh phu thudc nhiét do (hoat tinh nhiét d¢) ctia cac polypeptit phéan giai

doc t0 fusarium

Céc bién thé polypeptit phan giai doc t6 fusarium ma s& dugc thir nghiém vé hoat
tinh phu thudc nhiét d6 cua ching dugc tinh ché trudce khi thuc hién c4c thir nghiém. Dé
thyc hién diu nay, cic bién thé polypeptit dugc tinh ché tir cac dich ndi 1én men trong
quy trinh hai budc st dung phuong phap sc ky trao ddi anion va sau d6 1a phwong phap
sdc ky loai trir theo kich ¢&. Cac bién thé polypeptit ndy dugc diéu chinh dén ndng d6 1
mg/ml va dugc str dung trong hdn hop phan ting & cic muc pha lodng 10 dén 10 trong
thé tich phan tmg 12 1 ml. Viéc x4c dinh hoat tinh duge thyc hién bang céc thir nghiém
nhu duoc mé ta trong vi du 3, bang cach thity phan FB1 va sau d6 dinh lugng FB1 bang
LC-MS, c4c thir nghiém dugc thuc hién & cac nhiét d khac nhau. Viéc u duge thuc hién
bing cach sir dung hai khéi gia nhiét (Eppendorf, ThermoMixer) & nhi¢t 46 10°C, 20°C,
30°C, 35°C, 40°C, 45°C, 50°C, 55°C, 60°C, 65°C va 70°C. Ba muoi phut sau khi bét
dAu tiép xtc nhiét, mdi 100pl hdn hop phéan tng dugc 14y va dugc vo hoat béng nhiét
5 & 99°C trong 5 phit. Thir nghiém dugce thuc hién & 30°C trong khéi gia nhiét déng
vai trd 1am dbi chimg 100%. Két qua vi du duoc thé hién trén bang 2.

Béang 2: Hoat tinh phy thudc nhiét do cta céc polypeptit phan giai doc t fusarium Cac
tri s6 <LOQ 14 céc gi6i han phét hién dudi (muc dinh lugng (level of quantification):

<0,15 U/l trong ché pham thir nghiém)

ID trinh tu chira céc su thé Nhist do | Hoat tinh twong doi, tinh theo
axit amin T hoat tinh & 30°C [%]

10°C 35
20°C 59
30°C 100
35°C 123

SEQ ID No. 1 40°C 100
45°C 105
50°C 90
55°C 26
60°C <LOQ
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65°C <LOQ
70°C <[LOQ
30°C 100
SEQ ID No. 1 véi ggg ;(5’0
L.1991/L3021/A394P e >
70°C 16
30°C 100
SEQ ID No. 1 véi ggog ;(1)4
L144M/L1991/L.3021 2 oec h
70°C 18
30°C 100
o
SEQ ID No. 1 véi ‘51805 ;;O
R266S/A3TTVIEA4K |00 o
70°C 29
30°C 100
SEQ ID No. 1 véi ggg Z?
K293B/BA4AIMAEK |20 5
70°C <LOQ
30°C 100
SEQ ID No. 1 véi ?808 ;gs
F3651/A394P/RA6AT ooc o
70°C 14
30°C 100
SEQ ID No. 1 véi ggog 51;83
SAIBA/SA30ATFA62Y |70 5
70°C <LOD
10°C 3
20°C 58
30°C 100
350C 109
40°C 110
SEQ ID No. 4 45°C 114
50°C 148
550C 113
60°C 94
65°C 83
70°C 46
10°C 3
SEQ ID No. 43 20°C 56
30°C 100
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35°C 113
40°C 120
45°C 126
50°C 157
55°C 168
60°C 134
65°C 102
70°C 98
10°C 33
20°C 59
30°C 100
35°C 110
40°C 124
SEQ ID No. 44 45°C 131
50°C 162
55°C 174
60°C 126
65°C 99
70°C 95
10°C 41
20°C 68
30°C 100
35°C 115
40°C 136
SEQ ID No. 45 45°C 141
50°C 164
55°C 177
60°C 137
65°C 121
70°C 100
Enzym Nhiét dd tao vién Hoat tinh con lai %
75°C 15
SEQ ID 80°C <LOQ
No. 1 85°C <LOQ
90°C <LOQ
75°C 57
SEQ ID g0°C 46
No. 4 85°C 37
90°C 14
SEQID 75°C 78
No. 43 80°C 73
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85°C 58
90°C 31
75°C 70
SEQID 80°C 59
No. 44 85°C 48
90°C 25
75°C 72
SEQID 80°C 68
No. 45 85°C 48
90°C 30

Vi du 5: Xac dinh d6 6n dinh tao vién cta cac polypeptit phan gidi doc tb fusarium

Céc bién thé polypeptit dugc chon dugc tach dong trong Pichia pastoris trong thiét
bi phan g sinh hoc sir dung cdc phuong phap chuén trong cac diéu kién hdo khi dugce
kidm soat va duoc tiét ra ngoai bao. Dich ndi trong dugc tach ra tir sinh khéi, duoc bd
sung chit mang (maltodextrin) va dugc xir Iy thanh bot c6 thé tao vién bang cach s
dung méy siy phun. Cac bién thé polypeptit phan giai doc td fusarium duéi dang bot
duoge tron véi thire &n chin nudi lon con, mdi bién thé & néng do giéng nhau 1a 100
U/kg, va dugc ché bién thanh céc vién thirc &n chan nudi trong quy trinh dugc kiém soét.
Trong quy trinh tao vién, thirc &n chén nudi duge 1am 4m bang hoi néng va dugc gia
nhiét trong cac mé riéng r& & nhiét 4 dugc xac dinh 16 (75 dén 95°C véi cac bude nhiét
do 5°C). Sau quy trinh tao ché phdm nay 1a quy trinh két vién. Hoat tinh con lai cia cac
bién thé polypeptit phan gidi doc td fusarium c6 trong céc vién duge xac dinh nhu duge
md ta trong vi du 2, thirc dn chin nudi khong dugc tao vién chira cac bién thé polypeptit
phéan giai doc td fusarium tuwong tmg déng vai tro 1am céc d6i chimg 100%. Hoat tinh
enzym con lai sau quy trinh tao vién do d6 duoc xac dinh 12 hoat tinh con lai. Cac tri s6
duoc thé hién trén bang 3.

Bang 3: Nhiét do tao vién va hoat tinh con lai cta cac polypeptit phan giai doc t6
fusarium. Céc tri s6 <LOQ 13 cc gi6i han phét hién dudi (mirc dinh luong (level of

quantification): <0,15 U/l trong hdn hop thir nghiém)

Enzym Nhiét do tao vién Hoat tinh con lai %
SEQ ID 75°C 15
No. 1 80°C <LOQ
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85°C <LOQ

90°C <LOQ
75°C 57
SEQ ID 80°C 46
No. 4 85°C 37
90°C 14
75°C 78
SEQID 80°C 73
No. 43 85°C 58
90°C 31
75°C 70
SEQ ID 80°C 59
No. 44 85°C 48
90°C 25
75°C 72
SEQ ID 80°C 68
No. 45 85°C 48
90°C 30
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YEU CAUBAO HQ
1. Bién thé polypeptit phan cét doc t6 fusarium clia éarboxylesteraza doc td fusarium cé
trinh tw néu trong SEQ ID No. 46, khac biét & chd, mdi bién thé polypeptit nay déu c6
trinh ty axit amin dugc cit bd 47 axit amin & ddu N, céc trinh tu axit amin nay c6 do
twong ddng v& trinh tu it nhat 1a 70%, t6t hon 1a 80%, ddc biét tt hon 1a 100%, cu thé
14 ¢ trinh tw néu trong SEQ ID No. 1, véi phﬁn trinh tu axit amin 48-540 cua SEQ ID
No. 46, trong d6 d6 6n nhiét (T(50%)) cta polypeptit c6 trinh tu néu trong SEQ ID No.
46 duoc xéc dinh 13 42°C va do bn nhiét (T(50%)) ctia bién thé polypeptit c6 trinh tu
néu trong SEQ ID No. 1 duoc x4c dinh 1a 45°C, hodc cac thé cai bién cua SEQ ID No.
1 ¢6 su gia tang tuong d6i v& T(50%) so v6i enzym gbc c6 trinh ty néu trong SEQ ID
No. 1, trong d6 tai it nhit mot vi tri dugc chon tir nhém bao gdm 10, 33, 66, 107, 140,
144, 149, 151, 157, 199, 266, 267, 270, 272, 275, 280, 284, 286, 293, 302, 312, 329,
332, 360, 363, 364, 365, 367, 371, 372, 377, 389, 391, 394, 418, 419, 424, 427, 429,
430, 436, 440, 443, 447, 453, 455, 456, 457, 462, 463, 464, 465, 469, 473, 478, 487 va
490, ¢6 su thé axit amin 1am sy cai bién, va trong d6 tai cac vi tri 10 va 456 cac phﬁn t
thé axit amin duoc chon tir Q, E, N, H, K va R, tai cdc vi tri 33, 107, 293 va 332 cac
phén tir thé axit amin dugc chon tir E, Q, D, K, R va N, tai céc vi tri 66, 463 va 478 cac
phén tir thé axit amin dugce chon tr D, E, K, N, Q va R, tai céc vi tri 140 va 490 cac phén
tir thé axit amin duge chon tir P, A, S va N, tai cac vi tri 144 va 367 céac phén ttr thé axit
amin duoc chon tir I, L, M va V, tai céc vi trf 149, 270, 312, 329 va 372 céc phén tir thé
axit amin dugc chon t F, Y, W va H, tai cac vi tri 151 va 453 céc phén tir thé axit amin
duoc chon tr D, E, K va R, tai cac vi tri 157 va 462 cac phén tir thé axit amin dwoc chon
tr F, H, Wva 'Y, tai cac vi trf 199, 302, 365 va 464 céac phﬁn tir thé axit amin dugc chon
tr I, L, M va V, tai céc vi trf 266 va 455 céc phan tir thé axit amin dugc chon tir A, S va
T, tai cdc vi tri 267, 394 va 429 cac phﬁn tir thé axit amin duoc chon tir A, N, P va S, tai
vitri 272 céc phén tir thé axit amin duoc chon tr H, N, Q va S, tai vi tri 275 céc phﬁn tr
thé axit amin dwoc chon tir A, D, E, G, K, N, Q, R va S, tai vi tri 280 céc phan tir thé
axit amin dugc chon tir A, D, E, K, N, P, Q, R va §, tai vi trf 284 céc ph'?m tir thé axit
amin dugc chon tt A, N, P, S, T va V, tai vi tri 286 cac phan tir thé axit amin duoc chon
tir A, D, E, K, N, P, R va S, tai cac vi tri 360, 377, 391, 419 va 427 cac phn tir thé axit
amin duoc chon tir A, I, L S, Tva V, tai cac vi tri 363, 443 va 457 cac phﬁn tir thé axit

amin duoc chon tir A, S, T v& V, tai vi trf 364 céc phén tir thé axit amin dugc chon tr
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H LL, MN,Q,SvaV,taivitr 371 cac phﬁn tr thé axit amin dugc chontir A, I, L,
M, S, TvaV,taivitri 389 cac phﬁn tir thé axit amin duogc chon tir I, L, M va V, tai cac
vi tri 418, 430, 447 va 473 céc phin tir thé axit amin dugc chon tir A, G va S, tai vi tri
424 céc phan tir thé axit amin dugc chon tir A, D, E, G, K, R va S, tai vi trf 436 céc phin
ttr thé axit amin dugc chon tir A, G, S va T, tai vi tri 440 cac phén tt thé axit amin dugc
chon tir A, G, S va T, tai vi tr 465 c4c phan tir thé axit amin dugc chon tir A, G, H, N,
Q, S va T, tai vi trf 469 cac phan tir thé axit amin dwgc chon tir D, E, K va R va/hoic tai
vi tri 487 cac phén tir thé axit amin duoc chon td N, D, Q, Hva S.

2. Bién thé polypeptit theo diém 1, khac biét & chd, cac su thé axit amin dugc chon tir
nhém bao gébm 10Q, 33E, 66D, 107E, 140P, 144M, 149F, 151R, 157Y, 1991, 2665,
267P, 270F, 272H, 275E, 275A, 280D, 280P, 284T, 284P, 286P, 286R, 293E, 302,
312F, 329F, 332E, 360V, 363T, 364H, 364L, 3651, 367H, 371V, 371M, 372F, 377V,
389L, 391V, 394P, 418A, 419V, 424A, 424K, 427V, 429P, 4304, 436A, 4368, 440G,
4408, 443T, 447A, 453R, 4558, 456Q, 457T, 462Y, 463D, 4641, 465H, 4658, 465G,
469K, 473A, 478D, 487N va 490P.

3. Bién thé polypeptit theo diém bat ky trong sb cac didm 1 hodc 2, khac biét & chd,
chiing chira su thé axit amin & it nhit mot vi tri duoc chon tir nhém bao gbm 66, 199,

302, 377, 394, 424, 430 va 463.

4. Bién thé polypeptit theo diém bét k¥ trong s cac diém 1, 2 hodc 3, khac biét & chd,
su thé axit amin duoc chon tir nhém bao gém 66D, 1991, 3021, 377V, 394P, 424A, 430A
va 463D.

5. Bién thé polypeptit theo diém 1, khéc biét & chd, bién thé polypeptit nay chira si thé
axit amin, & {t nhét hai vi tri, cu thé 14 ba vi trf ctia trinh tw axit amin, dugc chon tir nhom
bao gdm 10, 33, 66, 107, 140, 144, 149, 151, 157, 199, 266, 267, 270, 272, 275, 280,
284, 286, 293, 302, 312, 329, 332, 360, 363, 364, 365, 367, 371, 372, 377, 389, 391,
394, 418, 419, 424, 427, 429, 430, 436, 440, 443, 447, 453, 455, 456, 457, 462, 463,
464, 465, 469, 473, 478, 487 va 490, trong do6 su thé axit amin dugc chon tir nhém bao
gdm 10Q, 66D, 144M, 151R, 1991, 2668, 267P, 272H, 275E, 275A, 280D, 284T, 286P,
286R, 293E, 3021, 360V, 363T, 364H, 364L, 3651, 367H, 371V, 371M, 372F, 377V,
389L, 391V, 394P, 418A, 419V, 424A, 424K, 427V, 429P, 430A, 436A, 4368, 440G,
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4408, 443T, 447A, 453R, 4558, 456Q, 457T, 462Y, 463D, 4641, 465H, 4658, 465G,
469K, 473A, 478D, 487N va 490P.

6. Bién thé polypeptit theo diém 1 hoiic 2, khéc biét & chd, trinh t axit amin ciia bién
thé polypeptit nay gdm cac su két hop ciia mot s6 su thé axit amin, trong d6 cac sy két
hop cua céac vi tri duge chon tir nhém bao gdm 66/199/302/394/424/430,
66/199/302/377/394/424/430, 66/199/302/377/394/424/430/463,
66/144/199/302/360/372/377/394/424/430/443/463, 199/302/377/394/424/430/463,
66/199/302/377/394, 66/199/302/364/377/394/424/430/463,
66/199/302/377/394/424/430/463/465, 66/199/302/377/394/424/430/440/463,
66/199/302/377/394/424/430/447/463, 66/199/302/377/394/418/424/430/463,
66/199/302/377/394/424/436/430/463, 66/199/302/364/377/394/424/430/463,
66/199/302/377/394/424/430/463/490, 66/199/302/377/394/424/430/463/469,
66/199/302/377/389/394/424/430/463, 66/199/302/377/394/424/430/463/465,
66/199/302/377/394/424/430/463/464, 66/199/302/377/394/424/430/463/465,
66/199/302/377/394/424/430/440/463, 66/199/302/377/394/424/430/457/463,
66/199/302/377/394/424/430/436/463, 66/199/302/363/371/377/394/424/430/463,
66/199/302/377/394/424/430/447/453/463, 66/199/302/377/394/424/430/456/462/463,
66/199/302/377/394/419/424/427/430/463, 66/199/302/365/377/394/424/430/463/487
va 66/199/302/371/377/394/424/430/463/4877.

7. Bién thé polypeptit theo diém 6, khéc biét & chd, c4c trinh tyr axit amin ctia bién thé
polypeptit ndy duge chon tir nhém bao gdm céc trinh ty néu trong SEQ ID No. 2 dén
SEQ ID NO. 29.

8. Bién thé polypeptit theo diém 1 hodc 2, khic biét & chd, trinh tu axit amin cta bién
thé polypeptit nay bao gdm céc su két hop ctia mot s6 su thé axit amin, cac su két hop

ctiz cac vi tri nay duge chon tir nhém bao gom:

66/99/302/364/377/389/394/419/424/427/430/447/463/465/469,
66/199/302/377/389/394/419/424/427/430/447/463/465/469,
66/199/302/363/364/371/377/389/394/419/424/427/430/447/463/464/465/469,
66/199/302/363/371/377/389/394/419/424/427/430/447/463/464/465/469,
66/199/302/364/367/371/377/389/394/418/419/424/427/430/436/440/447/463/464/465
/469/490,
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66/199/302/367/371/377/389/394/418/419/424/427/430/436/440/447/463/464/465/469
/490,

66/199/302/363/367/371/377/394/424/430/463/490,
66/199/302/377/394/418/419/424/427/430/436/440/447/463,
66/199/302/377/389/394/424/430/457/463/464/465/469,
66/199/302/363/371/377/389/394/419/424/427/430/440/447/457/463/464/469/490,
66/199/302/377/394/424/430/463/447/490/469/465,
66/199/302/377/394/424/430/463/490/469/465/419/427/371/487,
66/199/302/371/377/394/419/424/427/430/447/453/463/465/469/487/490,
66/199/302/367/371/377/389/394/418/419/424/427/429/430/436/440/447/457/463/464
/465/469/490,66/199/302/371/377/389/394/419/424/427/430/436/447/453/456/462/46
3/465/469/490/4877,

va
66/199/302/367/371/377/389/394/418/419/424/427/429/430/436/440/447/453/456/457
/462/463/464/465/469/487/490.

9. Bién thé polypeptit theo didm 8, khac biét & chd, cac trinh ty axit amin cla bién thé
polypeptit nay dugc chon tir nhém bao gdm céc trinh ty néu trong SEQ ID No. 30 dén
SEQ ID NO. 45.

10. Polynucleotit dugc phan 14p, khic biét & chd, polynucleotit nay chtra céc trinh ty
nucleotit ma hoa bién thé polypeptit theo diém bat ky trong sb cac diém tr 1 dén 9.

11. Chét phu gia phan cit doc t6 fusarium, khac biét & chd, chit phu gia nay chira it nhét
mot bién thé polypeptit theo didm bét ky trong sb cac diém tir 1 dén 9 va tlty ¥ it nhét

mdt vat li€u bd sung.

12. Chét phu gia theo didm 11, khéc biét & chd, vat lidu bd sung duge chon tir nhém
bao gbém cac chét mang tro, vitamin, chit khoang, chat c6 ngudn gbc thuc vat, enzym
va cac thanh phﬁn khéac dé khir doc cac doc t5 nAm, nhu enzym phén giai doc t6 nm,
cu thé 13 aflatoxin oxidaza, ergotamin hydrolaza, ergotamin amidaza, zearalenon
esteraza, zearalenon lactonaza, zearalenon hydrolaza, ochratoxin amidaza, fumonisin
aminotransferaza, aminopolyol aminoxidaza, deoxynivalenol epoxit hydrolaza,

deoxynivalenrol dehydrogenaza, deoxynivalenol oxidaza, trichothecen dehydrogenaza,
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trichothecen oxidaza; va cac vi sinh vat phan giai doc to nam; va cac chat gan ket doc

td nim, vi du, thanh té bao vi sinh vt hodc céc vét liéu vd co nhu bentonit.

13. Phuong phap phan c&t nho thay phan it nhét mot doc t6 fusarium, khéc biét & chd,
it nhit mot doc t6 fusarium niy duge cho tiép xuc voéi it nhit mot bién thé polypeptit
theo diém bt ky trong s6 cac diém tir 1 dén 9, hodc it nhit mét chét phu gia theo diém
bét ky trong s cac diém 11 hogc 12, va hén hop ciia bién thé polypeptit va doc t6
fusarium ndy duge dem xit Iy nhiét do & it nhét 50°C, tét hon 1a it nhét 70°C, va hdn
hop nay duoc cho tiép xtc véi lugng 4m du dé phan cét thily phan hodc trong hogc sau
budc xi 1y nhiét do.

14. Phuong phép theo diém 13, khac biét & chd, bién thé polypeptit, hoic chét phu gia,
duoc tron véi san phém thuce phém hodc thirc n chan nuoi bi nhim it nhit mot doc t6
fusarium, va bude xir 1y nhiét do tily y duge thyc hién trong quy trinh tao vién.

15. Phuong phép theo diém bét ky trong sb cac diém 13 hodc 14, khac biét & chd, bién
thé polypeptit dugc bd sung vio & khodng ndng do tir 5 U dén 500 U, tbthonlatr 10 U
dén 300 U, va tét hon nita 12 tir 15 U d&n 100 U, trén mbi kilogam san phdm thyc phdm

hodc thirc dn chdn nudi.
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DANH MUC TRINH TU
<110> Erber Aktiengesellschaft

<120> Bién thd polypeptit phan cit ddc té fusarium, chdt phu gia phan
c&t dbc té fusarium va phuong phép phan cdt doéc td fusarium

<130> PO05368PCT
<160> 46

<170> PatentIn version 3.5

<210> 1
<211> 493
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> DPugc cai bién tu SEQ ID No. 46

<400> 1

Gln Thr Asp Asp Pro Lys Leu Val Arg His Thr Gln Ser Gly Ala Val
1 5 10 15

Glu Gly Val Glu Gly Asp Val Glu Thr Phe Leu Gly Ile Pro Phe Ala
20 25 30

Ala Pro Pro Val Gly Asp Leu Arg Trp Arg Pro Pro Ala Pro Pro Arg
35 40 45

Ala Trp Ala Gly Thr Arg Asp Gly Arg Arg Phe Ala Pro Asp Cys Ile
50 55 60

Gly Asn Glu Arg Leu Arg Glu Gly Ser Arg Ala Ala Gly Thr Ser Glu
65 70 75 80

Asp Cys Leu Tyr Leu Asn Ile Trp Ser Pro Lys Gln Val Gly Lys Gly
85 90 95

Gly Leu Pro Val Met Ile Trp Val Tyr Gly Gly Gly Phe Ser Gly Gly
100 105 110

Ser Gly Ala Val Pro Tyr Tyr Asp Gly Ser Ala Leu Ala Gln Lys Gly
115 120 125
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Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu
370

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Asn

135

Lys

Leu

Asp

Leu

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala
375

36012

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Ala

-42-

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg
380

Leu

Val

Val

val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Leu

Pro

Gly

Ala

350

Asn

Pro

Phe

Gly

Asn

175

Gly

Leu

AZ-\.la

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

val

Gly

Lys

320

Glu

val

Gly

Trp



Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Arg Phe

Asp Glu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

2

493

PRT
Trinh tu

D»

Bién th

Asp Asp

Val Glu

20

Pro Val
35

Ala Gly

Glu Arg

36012

Thr Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Glu Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhén tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70
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Ala

Ala

410

Gly

Trp

His

Gln

Gln
490

Gly
395

Asn

Ala

Val

Trp

Val

475

Pro

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Thr

Leu

Pro

Phe

Ala
75

Gln

Gly

Pro

Ala

60

Ala

Ser

Ile

Ala

45

Pro

Gly

Pro

Pro

Ser

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Ala

Ser

415

Asp

Val

Glu

Glu

Ala

15

Phe

Pro

Cys

Ser

Thr

400

Ser

Ile

His

Arg

Gly
480

vVal

Ala

Arg

Ile

Glu
80



Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

vVal

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr
325

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

36012

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr
330

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp
335

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu



Ala
Pro
Ile
Arg
385
His
Val
Lys
Gly
Arg

465

Leu

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

3
493
PRT

Trp

340

val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

thé

Gln Thr Asp Asp

1

Glu Gly Val Glu

20

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhé&n tao

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Tyr Pro
345

Phe Gly
360

Phe Ala

Pro Gly

Val Phe

Ala Gly

425

Ala Ala

440

Lys Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro Lys Leu Val Arg

5

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tuy SEQ ID No. 1

Ala Asp
350

Asn Asn

Pro Leu

Pro Ala

Pro Ser

415

Ala Asp

430

Ala Val

Phe Glu

Gly Glu

val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

His Thr Gln Ser Gly Ala Val

10

15

Gly Asp Val Glu Thr Phe Leu Gly Ile Pro Phe Ala

25

-45-

30



Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly
275

Val

Gly

Arg

Tyr

Val

100

Val

val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

36012

Arg

40

Gly

Gly

Trp

val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly
280

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

-46-

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr
285

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val



Asp Ala
290

Gly Asn
305

Thr Val

Ala Asp

Pro Ala

Ile Glu

370

Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly

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

<220>
<223>

Phe Ala

Ala Asp

Leu Glu

Ala Trp
340

Ala Val
355

Leu Leu

Arg Phe

Asp Glu

Met Phe

420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

4

493

PRT
Trinh tu

Bién thé

Lys Gly

Glu Gly
310

Tyr Arg
325

Glu Arg

Ala Arg

Ser Ala

Thr Gly

390

Ile Pro
405

Gly Ser

Glu Met

Gln Gly

Met Thr

470

Pro Ser
485

nhén tao

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh tu SEQ ID No. 1

-47-

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

vVal

Glu

Glu

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro
225

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

4

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

val

Ala

Leu

Phe

180

Ala

Phe

Thr

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser
230

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

36012

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

-48-

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn
235

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Ser

Ile

Ala

45

Pro

Gly

vVal

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly
240



Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Asp

Ala

Met

Ala

290

Asn

val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

vVal

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-49-

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Glu
Thr
Thr
285
val
Leu
Phe
Asp
Phe
365
Thr
Arg
Gly
Ala
Phe
445
Arg

Ser

Lys

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Thr

255

Pro

Asp

Val

vVal

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Lys

Arg

Val

Gly

Lys

320

Glu

val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



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

<220>
<223>

<400>

Gln Thr

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Gly Leu

Ser Gly

val Val

130

Ala His
145

Tyr Gly

Ile Arg

5

493

PRT
Trinh tu

D»

Bién th

Asp Asp

Val Glu

20

Pro Val
35

Ala Gly

Glu Arg

Leu Tyr

Pro Val

100

Ala Val

115

val Val

Pro Ala

Leu Leu

Glu Phe
180

36012

485

nhan tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

Pro Tyr Tyr Asp Gly
120

Thr Phe Asn Tyr Arg
135

Leu Ser Lys Glu Ser
150

Asp Met Leu Ala Ala
165

Gly Gly Asp Pro Asn
185

-50-

490

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

vVal

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Ser

Ile

Ala

45

Pro

Gly

vVal

Phe

Ala

125

Leu

val

vVal

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe
190

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Met

Asn

160

Asn

Glu



Ser

Glu

Pro

225

Ala

Tle

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Phe

Phe

Glu

Phe

420

Thr

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

36012

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Val

360

Phe

Pro

Val

Ala

Ala

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

-51-

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Ser

205

Gly

Leu

Glu

Thr

Thr

285

val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Leu

Ala

Leu

Thr

255

Pro

Asp

val

vVal

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile

His



435

Gly Val Pro Asp
450

Arg Gly Glu Ile
465

Leu Gly Val Ser
<210> 6

<211> 493
<212> PRT

<213> Trinh tu

<220>
<223> Bién thé

<400> 6

Gln Thr Asp Asp
1

Glu Gly Val Glu
20

Ala Pro Pro Val
35

Ala Trp Ala Gly
50

Gly Asn Glu Arg
65

Asp Cys Leu Tyr
Gly Leu Pro Val
100

Ser Gly Ala Val
115

Val vVal Val Val
130

Gln

Met

Pro
485

nhé&n tao

Gly

Thr
470

Ser

Thr
455

Phe

Lys

36012

440

Lys Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn
135

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105

Asp Gly
120

Tyr Arg

-52-

His Trp Pro
460

Gln Val Gly
475

Gln Pro Ser
490

445

Arg

Ser

Lys

tu SEQ ID No. 1

His Thr Gln
10

Phe Leu Gly

Arg Pro Pro

Arg Phe Ala
60

Arg Ala Ala
75

Pro Lys Gln
90

Gly Gly Gly

Ser Ala Leu

Ala Gly Ile
140

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Phe Asp Arg

Gly Glu Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

480

vVal

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu



Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

36012

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

-53-

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Asn

155

Lys

vVal

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

vVal

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr



385

His

Val

Lys

Gly

Arg

465

Leu

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Asp Glu

Met Phe

420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

7

493

PRT
Trinh tu

Bién thé

7

Gln Thr Asp Asp

1

Glu

Ala

Ala

Gly

65

Asp

Gly

Pro

Trp
50

Asp

Cys

Val Glu
20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

36012

390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhé&n tao

polypeptit cé trinh

Pro Lys Leu Val Arg

Gly Asp Val Glu Thr

25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Ala

410

Gly

Trp

His

Gln

Gln
490

395

Asn

Ala

Val

Trp

Val

475

Pro

Leu

Gly

Ser

Pro

460

Gly

Ser

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro
90

Thr

Leu

Pro

Phe

Ala

75

Lys

Gln

Gly

Pro

Ala
60

Ala

Gln

Ser

Ile

Ala

45

Pro

Gly

Val

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

415

Asp

Val

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys
95

400

Ser

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly



Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Val
100
Val
Val
Ala
Leu
Phe
180
Ala
Phe
Thr
Ser
Ser
260
Pro
Ala
Asp

Glu

Trp

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

36012

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

-55-

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

vVal



340

Ala
355

Pro Ala Val

Ile Glu

370

Leu Leu

Arg Phe

385

Tyr Arg

His Gly Asp Glu

Val Phe

420

Ser Met

Ala
435

Lys Leu Thr

val
450

Gly Pro Asp

Arg Glu Ile

465

Gly

Leu Gly Val Ser

<210> 8

<211> 493
<212> PRT
<213> Trinh tu

<220>
<223> Bién thé
<400> 8

Gln Thr Asp Asp
1

Glu Gly Val Glu
20

Ala Pro Pro Val
35

36012

345

Ala Phe

360

Arg Leu Gly

Ala
375

Ser Ala Phe Val

Thr Gly Ile Pro

390

Gly

Ile
405

Pro Tyr Val Phe

Gly Ser Leu Glu Gly

425

Glu Met Ala Ala

440

Ser

Thr
455

Gln Gly Lys Ser

Thr
470

Met Phe Gly Ser

Pro Ser Ala

485

Lys Cys

nhé&n tao

polypeptit cé trinh

Pro Lys Leu Val Arg
5

Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

-56-

Gln Phe

365

Asp Ser

Lys Trp Arg Thr

380
Pro Gly
395

Arg Arg

Ala
410

Asn Leu Gly

Gly Ala Gly Ala

val Phe

445

Trp Ser

Pro
460

His Trp Arg

Gln Val

475

Gly Ser

Gln
490

Pro Ser Lys

tuy SEQ ID No. 1

His Thr Gln Ser
10

Phe Leu Gly Ile

Arg Pro Pro Ala
45

350

Asn Asn

Pro Leu
Ala

Pro

Ser
415

Pro

Ser
430

Asp

Ala Val

Phe Glu

Gly Glu

Gly Ala
15

Pro Phe
30

Pro Pro

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

Val

Ala

Arg



Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

Ala

Glu

Leu

Pro

Ala

115

val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

36012

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

-57-

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

val

Lys

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

Pro

Gly

Val

Phe

Ala

125

Leu

Val

val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly



Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

val

9
493
PRT

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

thé

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhén tao

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

val

Trp

Val

475

Pro

300

Arg

Gln

Ser

His

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh tu SEQ ID No. 1

-58-

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

vVal

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Leu

vVal

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

36012

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

-59-

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

val

Leu

Ser

Asn

235

Ala

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

vVal

vVal

Ser

205

Gly

Leu

Glu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys



Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

His

465

Leu

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

val

450

Gly

Gly

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

vVal

Ala

Ala

440

Lys

Gly

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-60-

250

Arg

vVal

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

val

Trp

vVal

475

Pro

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

255

Pro
Asp
Val
Val
Asp
335
Asp
Asn
Leu

Lla

Ser
415
Asp
Val

Asp

Glu

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

vVal

130

His

Gly

Arg

Ala

10
493
PRT

Trinh tu

Bién

10

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

D»

th

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

nhan tao

36012

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

-61-

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

vVal

Ser

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser



Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala
435

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

36012

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Gly
440

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

-62-

Gln

Ala

Asp

250

Arg

val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe
445

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His



Gly Val Pro Asp

450

Arg Gly Glu Ile

465

Leu Gly Val Ser

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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

11

493

PRT
Trinh tu
Bién thé
11

Asp Asp
Val Glu

20

Pro Val
35

Ala Gly

Glu Arg

Leu Tyr

Pro Val

100

Ala Val
115

vVal Val

Pro Ala

Gln

Met

Pro
485

nhédn tao

Gly

Thr
470

Ser

Thr
455

Phe

Lys

36012

Lys Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105

Asp Gly
120

Tyr Arg

Glu Ser

-63-

His Trp Pro Arg Phe Asp Arg

460

Gln Val Gly Ser Gly Glu Gly

475

Gln Pro Ser Lys
490

ty SEQ ID No. 1

His Thr Gln Ser
10

Phe Leu Gly Ile

Arg Pro Pro Ala

45

Arg Phe Ala Pro
60

Arg Ala Ala Gly
75

Pro Lys Gln Val
90

Gly Gly Gly Phe

Ser Ala Leu Ala

125

Ala Gly Ile Leu
140

Pro Asn Gly Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn



145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg
385

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

val

Asp

Ala

Glu

370

Tyr

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly
390

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

36012

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

-64-

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly
395

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

vVal

vVal

Asp

335

Asp

Asn

Leu

Ala

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr
400



His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Gly Leu

Asp Glu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

12

493

PRT
Trinh tu
Bién thé
12

Asp Asp
Val Glu

20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

Pro Val

36012

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhan tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr

-65-

Ala Asn
410

Gly Ala

Trp Val

His Trp

Gln Val

475

Gln Pro
490

Leu

Gly

Ser

Pro

460

Gly

Ser

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His Thr
10

Phe Leu

Arg Pro

Arg Phe

Arg Ala
75

Pro Lys
90

Gly Gly

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Ser

Ile

Ala

45

Pro

Gly

vVal

Phe

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

Ser

415

Asp

Ala

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Ser

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly



Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp
340

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

36012

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro
345

-66-

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala
350

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly

Lys

320

Glu

val



Pro Ala

Ile Glu

370

Arg Tyr
385

His Gly

Val Ala

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr

1

Glu Gly

Ala Pro

Ala Trp

Ala Val
355

Leu Leu

Arg Phe

Asp Glu

Met Phe

420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

13

493

PRT
Trinh tu
Bién thé
13

Asp Asp
Val Glu

20

Pro Val
35

Ala Gly

36012

Ala Arg Leu Phe Gly
360

Ser Ala Ala Phe Val
375

Thr Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhédn tao

polypeptit cé trinh

Pro Lys Leu Val Arg
5

Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg

-67-

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Ser
Trp
Gly
395
Asn
Ala
Val
Trp
Val
475

Pro

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His Thr Gln Ser

10

Phe Leu Gly Ile

Arg Pro Pro Ala

45

Arg Phe Ala Pro

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Ala

15

Phe

Pro

Cys

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile



Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala
290

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Arg

Tyr

Val

100

vVal

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala
295

36012

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

-68-

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro
300

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly



Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

14
493
PRT

Asp

Glu

Trp

340

val

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

Trinh tu

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhén tao

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Ala Phe

Tyr Leu

Tyr Pro
345

Phe Gly
360

Phe Val

Pro Gly

Val Phe

Ala Gly

425

Ala Ala

440

Lys Ser

Gly Ser

Ala Cys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

val

475

Pro

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Bién thé polypeptit cé trinh tw SEQ ID No. 1

14

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

Gln Thr Asp Asp Pro Lys Leu Val Arg His Thr Gln Ser Gly Ala Val

-69-



Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

vVal

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Glu

20

Val

Gly

Arg

Tyr

val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala
245

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

36012

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

-70-

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp
250

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr
255

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys



Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

<210>
<211>

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

15
493

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-71-

Arg

val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Phe

Arg

Pro

300

Arg

Gln

Ser

Leu

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Arg

val

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



<212>
<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Gly Leu

Ser Gly

Val Val

130

Ala His

145

Tyr Gly

Ile Arg

Ser Ala

PRT

Trinh tu

Bién

15

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly
195

thé

Asp

Glu

20

val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

36012

nhé&n tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

Pro Tyr Tyr Asp Gly
120

Thr Phe Asn Tyr Arg
135

Leu Ser Lys Glu Ser
150

Asp Met Leu Ala Ala
165

Gly Gly Asp Pro Asn
185

Ser Ala Ile Gly Leu
200

-72-

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Thr
Leu
Pro
Phe
Ala
75

Lys
Gly
Ala
Gly
Asn
155
Lys

val

Leu

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Val

Val

Val

Ser
205

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

vVal

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser



Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

vVal
450

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr
455

36012

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

-73-

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro
460

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg



Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Gly Leu

Ser Gly

val Val

130

Ala His
145

Glu Ile

Val Ser

16
493
PRT
Trinh tu

D»

Bién th

16

Asp AsSp

vVal Glu

20

Pro Val
35

Ala Gly

Glu Arg

Leu Tyr

Pro Val
100

Ala Val
115

val Vval

Pro Ala

36012

Met Thr Phe Gly Ser Gln Val Gly Ser Gly Glu Gly

470

475

Pro Ser Lys Ala Cys Pro Pro Ser Lys

485

nhédn tao

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser
150

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg
Gly Ser

Trp Ser

Val Tyr
105

Asp Gly
120

Tyr Arg

Glu Ser

-74-

490

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn
155

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn
160



Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile
405

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

36012

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

-75-

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala
410

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser
415

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser



Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Gly Leu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

17

493

PRT
Trinh tu
Bién thé
17

Asp Asp
Val Glu

20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

Pro Val
100

36012

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Lys Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhédn tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

-76-

Gly

Trp

His

Gln

Gln
490

Ala

vVal

Trp

val

475

Pro

Gly

Ser

Pro

460

Gly

Ser

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser
110

Asp

val

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly



Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Gly

vVal

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala
355

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

36012

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe
360

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

-77-

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe
365

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly



Ile Glu
370

Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Leu Leu

Arg Phe

Asp Glu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

18

493

PRT
Trinh tu

D»

Bién th

18

Asp Asp

Val Glu

20

Pro Val
35

Ala Gly

36012

Ser Ala Ala Phe Val
375

Leu Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhdn tao

polypeptit cé trinh

Pro Lys Leu Val Arg
5

Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

-78-

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Trp

Gly

395

Asn

Ala

vVal

Trp

val

475

Pro

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Thr Gln Ser

Leu Gly Ile

Pro Pro Ala

45

Phe Ala Pro

60

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Leu

Ala

Ser

415

Asp

vVal

Asp

Glu

Ala

15

Phe

Pro

Cys

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile



Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly
305

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly
310

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

36012

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

-79-

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp
315

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gly

Val

Phe

Ala

125

Leu

val

Val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

285

vVal

Leu

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

vVal

Val

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys
320



Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

vVal

450

Gly

Gly

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

<220>
<223>

<400>

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

19
493
PRT

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

19

thé

Gln Thr Asp Asp

1

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhédn tao

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Tyr Leu

Tyr Pro
345

Phe Gly
360

Phe Val

Pro Gly

Val Phe

Ala Gly

425

Ala Ala

440

Lys Ser

Gly Ser

Ala Cys

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh tu SEQ ID No. 1

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

val

Asp

Glu

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

Pro Lys Leu Val Arg His Thr Gln Ser Gly Ala Val

5

-80-

10

15



Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser
260

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

36012

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser
265

-81-

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys
270

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg



Pro Met

Asp Ala

290

Gly Asn
305

Thr Val

Ala Asp

Pro Ala

Ile Glu
370

Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly

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

Gly Pro
275

Phe Ala

Ala Asp

Leu Glu

Ala Trp
340

Ala Val
355

Leu Leu

Arg Phe

Asp Glu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

20
493
PRT
Trinh tu

36012

Ile Leu Asp Gly Tyr
280

Lys Gly Ala Phe Arg
295

Glu Gly Arg Ala Phe
310

Tyr Arg Ala Tyr Leu
325

Glu Arg Cys Tyr Pro
345

Ala Arg Leu Phe Gly
360

Ser Ala Ala Phe Val
375

Thr Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhadn tao

-82-

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

285

val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

vVal

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480



<220>
<223>

<400>

Gln

1

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser
210

Bién

20

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

D»

th

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

36012

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala
215

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

-83-

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro
220

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

vVal

Ser

205

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg



Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Gly

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

36012

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

-84-

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

val

Trp

Val

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Leu

Thr

255

Pro

Asp

Val

vVal

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

vVal

Asp

Glu

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly



465

Leu Gly Val Ser

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

<220>
<223>

<400>

Gln Thr

Glu Gly

Ala Pro

Ala Trp

50

Gly Asp

65

Asp Cys

Gly Leu

Ser Gly

val val

130

Ala His

145

Tyr Gly

21
493
PRT

Trinh tu

Bién

21

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

thé

Asp

Glu

20

vVal

Gly

Arg

Tyr

val

100

Val

val

Ala

Leu

470

36012

475

Pro Ser Lys Ala Cys Gln Pro Ser Lys

485

nhdn tao

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp
165

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Val Arg

Glu Thr
25

Arg Trp

40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105
Asp Gly
120
Tyr Arg

Glu Ser

Ala Ala

-85-

490

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe
170

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

vVal

val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn
175

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn



Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

36012

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

-86-

Arg

Leu

Gln

Ala

Asp

250

Arg

val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile



Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp

50

Gly Asp

65

Asp Cys

Gly Leu

Ser Gly

420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

22

493

PRT
Trinh tu
Bién thé
22

Asp Asp
Val Glu

20

Pro Val
35

Ala Gly

Glu Arg

Leu Tyr

Pro Val

100

Ala Val
115

36012

Glu Met Ser Ser
440

Gln Gly Thr Lys
455

Met Thr Phe Gly
470

Pro Ser Lys Ala
485

nhédn tao

425

Ala

Ser

Ser

Cys

polypeptit cbé trinh

Pro Lys Leu Val

Gly Asp Val Glu

Gly Asp Leu Arg

40

Thr Arg Asp Gly
55

Leu Arg Glu Gly
70

Leu Asn Ile Trp
85

Met Ile Trp Val

Pro Tyr Tyr Asp
120

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

-87-

Trp Val Ser Phe
445

His Trp Pro Arg
460

Gln Val Gly Ser
475

Gln Pro Ser Lys
490

ty SEQ ID No. 1

His Thr Gln Ser
10

Phe Leu Gly Ile

Arg Pro Pro Ala

45

Arg Phe Ala Pro
60

Arg Ala Ala Gly
75

Pro Lys Gln Val
90

Gly Gly Gly Phe

Ser Ala Leu Ala
125

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Val

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

His

Arg

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly



Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

36012

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

-88-

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Ash

Pro

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp



Arg

385

His

Val

Lys

Gly

Arg

465

Leu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Arg

Asp

Met

Ala

435

Pro

Glu

Val

23
493
PRT

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

23

Gln Thr Asp

1

Glu

Ala

Ala

Gly
65

Gly

Pro

Trp
50

Val

Pro
35

Ala

Asp Glu

thé

Asp

Glu

20

Val

Gly

Arg

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhdn tao

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Gly

Phe

Gly

425

Ala

Thr

Ser

Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Lys

Asp

Asp

Arg

Arg
70

Leu

Val

Leu

Asp

55

Glu

Val

Glu

Arg

40

Gly

Gly

Arg

Thr

25

Trp

Arg

Ser

-89-

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Gly

395

Asn

Ala

Val

Trp

vVal

475

Pro

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Thr

Leu

Pro

Phe

Ala
75

Gln

Gly

Pro

Ala

60

Ala

Ser

Ile

Ala

45

Pro

Gly

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Ala

Ser

415

Asp

Val

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Thr

400

Ser

Ile

His

Arg

Gly
480

vVal

Ala

Arg

Ile

Glu
80



Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Tyr

vVal

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

36012

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

-90-

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

Lys

Gly

Ala

Gly

Asn

155

Lys

vVal

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

vVal

Val

Asp

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu



Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

24
493
PRT

Trp

340

Val

Leu

Phe

Glu

Phe

420

Ser

Asp

Ile

Ser

Trinh tu

Bién

24

thé

Gln Thr Asp Asp

1

Glu Gly Val Glu

20

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhén tao

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Tyr Pro
345

Phe Gly
360

Phe Val

Pro Gly

Val Phe

Ala Gly

425

Ala Ala

440

Lys Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro Lys Leu Val Arg

5

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

ty SEQ ID No. 1

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

His Thr Gln Ser Gly Ala Val

10

15

Gly Asp Val Glu Thr Phe Leu Gly Ile Pro Phe Ala

25

-91-

30



Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Pro

Trp

50

Asp

Cys

Leu

Gly

vVal

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Pro

35

Ala

Glu

Leu

Pro

Ala

115

vVal

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

36012

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

-92-

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

vVal

val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Arg
Ile
Glu
80

Gly
Gly
Gly
Leu
Asn
160
Asn
Glu
Ser
Arg
Gly
240
Lys
Arg

Val



Asp Ala
290

Gly Asn
305

Thr Val

Ala Asp

Pro Ala

Ile Glu

370

Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>

275

Phe Ala

Ala Asp

Leu Glu

Ala Trp
340

Ala Val
355

Val Leu

Arg Phe

Asp Glu

Met Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

25
493
PRT
Trinh tu

36012

280

Lys Gly Ala Phe Arg
295

Glu Gly Arg Ala Phe
310

Tyr Arg Ala Tyr Leu
325

Glu Arg Cys Tyr Pro
345

Ala Arg Leu Phe Gly
360

Ser Ala Ala Phe Val
375

Thr Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhan tao

-93-

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Ile

Asp

315

Glu

Asn

Thr

Trp

Gly

395

Asn

Ala

Val

Trp

val

475

Pro

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

285

val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



<223>

<400>

Gln

1

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Bién

25

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

vVal

Pro

Leu

Glu

Gly

195

Ala

Ala

thé

Asp

Glu

20

Val

Gly

Arg

Tyr

val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

36012

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Lys
Asp
Asp
Arg
Arg
70

Asn
Ile
Tyr
Phe
Ser
150
Met
Gly
Ala

Gln

Ser

Leu

val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

val

Glu

Arg

40

Gly

Gly

Trp

vVal

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

-9Y-

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Ser

Ile

Ala

45

Pro

Gly

vVal

Phe

Ala

125

Leu

Val

val

val

Ser

205

Gly

Leu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly



225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

Arg
465

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

vVal

450

Gly

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Arg

Met

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr
470

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

36012

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

‘Phe

Gly

425

Ala

Ser

Ser

-05-

Asp

250

Arg

vVal

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

val
475

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Glu

Thr

Thr

285

vVal

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

240

Lys

Arg

vVal

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



Leu Gly Val Ser

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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

val

Ala

145

Tyr

Ile

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

vVal

130

His

Gly

Arg

26
493
PRT

Trinh tu

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

D»

th

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

36012

Pro Ser Lys Ala Cys Gln Pro Ser Lys

485

nhan tao

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

-96-

490

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

vVal

Val

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu



Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

" Gly

195

Ala

Ala

Tle

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe
420

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

36012

Gly
200
Ile
Ser
Arg
Met
Gly
280
Phe
Ala
Tyr
Tyr
Phe
360
Phe
Pro

Val

Ala

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly
425

-97-

Leu

Gln

Ala

Asp

250

Arg

val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala
430

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile



Lys

Gly

Arg

465

Leu

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala
435

Pro

Glu

Val

27
493
PRT

Thr

Asp

Ile

Ser

Trinh tu

Bién

27

Gln Thr Asp

1

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

val

Gly

Pro

Trp
50

Asp

Cys

Leu

Gly

Val

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

thé

Asp

Glu

20

Val

Gly

Arg

Tyr

val

100

val

Val

Glu

Gln

Met

Pro
485

nhé&n tao

Met

Gly

Thr

470

Ser

Ser

Thr

455

Phe

Lys

36012

Ala

440

Gln

Gly

Ala

Ala

Ser

Ser

Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

-08-

Trp

His

Gln

Gln
490

Val

Trp

vVal

475

Pro

Ser

Pro

460

Gly

Ser

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Gln

Gly

Pro

Ala
60

Ala

Gln

Gly

Leu

Ile

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Ala Val His

Tyr Asp Arg

Gly Glu Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu



Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu
370

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala
375

36012

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

-99-

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg
380

val

Val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

285

vVal

Leu

Phe

Asp

Phe

365

Thr

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp



Arg Tyr
385

His Gly

Val Ser

Lys Leu

Gly Val

450

Arg Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Arg Phe

Asp Glu

Val Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

28

493

PRT
Trinh tu

2

Bién thé

28

Asp Asp

Val Glu

20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

36012

Thr Gly Ile Pro Gly
390

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhdn tao

polypeptit cé6 trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser

-100-

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Gly

395

Asn

Val

Val

Trp

Val
475

Pro

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

Thr

Leu

Pro

Phe

Ala

75

Lys

Gln

Gly

Pro

Ala

60

Ala

Gln

Ser

Ile

Ala

45

Pro

Gly

val

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ala

Ser

415

Asp

vVal

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

Thr

400

Ser

Ile

His

Arg

Gly
480

vVal

Ala

Arg

Ile

Glu

80

Gly



Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Val

100

Val

vVal

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr
325

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

36012

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

-101-

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

vVal

Lys

Thr

Thr
330

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Phe

Ala

125

Leu

val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

val

Leu

Phe

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp
335

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

val

Gly

Lys

320

Glu



Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

29
493
PRT

Trp

340

val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

29

Gln Thr Asp

1

Glu Gly Val

Ala Pro Pro

thé

Asp

Glu
20

Val

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhdn tao

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Asn

36012

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

polypeptit cé trinh

Pro Lys Leu Val Arg

5

Gly Asp Val Glu Thr

25

Gly Asp Leu Arg Trp

-102-

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Asp

Ile

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tuy SEQ ID No. 1

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asp

Asn

Leu

Ala

Ser

415

Asp

val

Asp

Glu

val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

His Thr Gln Ser Gly Ala Val

10

15

Phe Leu Gly Ile Pro Phe Ala

30

Arg Pro Pro Ala Pro Pro Arg



Ala

Gly

65

Asp

Gly

Ser

vVal

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly
275

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

36012

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly
280

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

-103-

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

vVal

Leu

Ser

Asn

235

Ala

Gln

Leu

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

45

Pro

Gly

Val

Phe

Ala

125

Leu

val

Val

val

Ser

205

Gly

Leu

Glu

Thr

Thr
285

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal



Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Ala

290

Asn

vVal

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

Phe

Ala

Leu

Ala

Ala

355

Met

Arg

Asp

Met

Ala

435

Pro

Glu

Val

30
493
PRT

Ala

Asp

Glu

Trp

340

vVal

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

thé

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Met

Pro
485

nhén tao

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Asn

36012

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Arg

Phe

Leu

Pro

345

Gly

vVal

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

vVal

Trp

Val

475

Pro

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

vVal

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh tuy SEQ ID No. 1

-104-

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Val

Asp

Glu

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

vVal

Ala

145

Tyr

Ile

Ser

Glu

Pro
225

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

30

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Asp

Glu

20

val

Gly

Arg

Tyr

Val

100

Val

val

Ala

Leu

Phe

180

Ala

Phe

Thr

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser
230

Leu

val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

36012

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

-105-

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn
235

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Val

Val

val

Ser

205

Gly

Leu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly
240



Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Val

Ala

435

Pro

Glu

Val

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-106-

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

vVal

vVal

Trp

Val

475

Pro

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Leu

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Leu
Lys
270
Leu
Ile
Pro
Gly
Ala
350
Asn
Pro
Pro
Pro
Ala
430
Ala

Phe

Gly

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Lys

Arg

Val

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

31
493
PRT

Trinh tu

Bién

31

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

D>

th

Asp

Glu

20

val

Gly

Arg

Tyr

Val

100

val

Val

Ala

Leu

Phe
180

nhdn tao

36012

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Val

Glu

Arg

40

Gly

Gly

Trp

val

Asp

120

Tyr

Glu

Ala

Pro

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn
185

-107-

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Val

vVal

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe
190

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu



Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Val

Ala
435

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

36012

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala
440

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

-108-

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Val

Val

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Ser
205
Gly
Leu
Glu
Thr
Thr
285
vVal
Leu
Phe
Asp
Phe
365
Thr
Arg
Gly

Ala

Phe
445

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Leu

Ala

Leu

Thr

255

Pro

Asp

vVal

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile

His



Gly Val Pro Asp

450

Ser Gly Glu Ile

465

Leu Gly Val Ser

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

<220>
<223>

<400>

Gln Thr

Glu Gly

Ala Pro

Ala Trp

50

Gly Asp

65

Asp Cys

Gly Leu

Ser Gly

val Val
130

32
493
PRT

Trinh tu

Bién

32

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

val

D»

th

Asp

Glu

20

val

Gly

Arg

Tyr

val

100

Val

vVal

Gln

Lys

Pro
485

nhé&n tao

Gly

Thr
470

Ser

Thr
455

Phe

Lys

36012

Lys Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Leu

val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn
135

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105

Asp Gly
120

Tyr Arg

-109-

His Trp Pro
460

Gln Val Gly
475

Gln Pro Ser
490

Arg Phe Asp Arg

Ser Gly Glu Gly

Lys

ty SEQ ID No. 1

His Thr Gln
10

Phe Leu Gly

Arg Pro Pro

Arg Phe Ala
60

Arg Ala Ala
75

Pro Lys Gln
90

Gly Gly Gly

Ser Ala Leu

Ala Gly Ile
140

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu



Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg
385

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

vVal

Asp

Ala

Glu

370

Tyr

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

val

Arg

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Phe

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Leu

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly
390

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

36012

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

-110-

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Asn

155

Lys

vVal

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Thr

Trp

Gly
395

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Leu

Arg

380

Arg

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

val

Gly

Trp

Thr
400



His Gly

Val Ser

Lys Leu

Gly Val

450

Ser Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp
50

Gly Asp
65

Asp Cys

Asp Glu

Val Phe

420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

33

493

PRT
Trinh tu
Bién thé
33

Asp Asp
Val Glu

20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

36012

Ile Pro Tyr Val Phe
405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Gln Gly Thr Lys Ser
455

Lys Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhadn tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

-111-

Ala

410

Gly

Trp

His

Gln

Gln
490

Asn

Val

Val

Trp

Val

475

Pro

Leu

Gly

Ser

Pro
460

Gly.

Ser

Gly

Ala

Phe

445

Arg

Ser

Lys

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro
90

Thr

Leu

Pro

Phe

Ala

75

Lys

Gln

Gly

Pro

Ala

60

Ala

Gln

Ser

Ile

Ala

45

Pro

Gly

Val

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

415

Asp

Ala

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys
95

Ser

Ile

His

Ile

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly



Gly

Ser

val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Leu

Gly

vVal

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp
340

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

36012

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro
345

-112-

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

vVal

Lys

Thr

Thr

330

Ala

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala
350

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

val

Val

Asp

335

Asp

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

vVal



Pro

Ile

Arg

385

His

vVal

Lys

Gly

Ser

465

Leu

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Ala

355

Val

Arg

Asp

Val

Ala

435

Pro

Glu

Val

34
493
PRT

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

34

thé

Gln Thr Asp Asp

1

Glu Gly Val Glu

20

Ala Pro Pro Val

35

Ala

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

nhén tao

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

polypeptit cé trinh

Pro Lys Leu Val Arg

5

Gly Asp Val Glu Thr

25

Gly Asp Leu Arg Trp

40

-113-

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Thr

Trp

Gly

395

Asn

Val

Val

Trp

Val

475

Pro

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His Thr Gln Ser

10

Phe Leu Gly Ile

Arg Pro Pro Ala

45

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480

Gly Ala Vval

15

Pro Phe Ala

30

Pro Pro Arg



Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala
290

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Gly

Arg

Tyr

Val

100

Val

val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala
295

36012

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

-114-

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

vVal

Lys

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro
300

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

val

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly



Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

Ser

465

Leu

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ala

Leu

val

450

Gly

Gly

Ala

Leu

Ala

Ala

355

Val

Arg

Asp

Val

Ala

435

Pro

Glu

val

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

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

<220>
<223>

 <400>

35
493
PRT
Trinh tu

Bién thé

35

Glu

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

nhédn tao

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ser

440

Lys

Gly

Ala

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Asp
315
Glu
Asn
Ser
Trp
Gly
395
Asn
Val
val
Trp
Val

475

Pro

Arg

Gln

Ser

Leu

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh tu SEQ ID No. 1

-115-

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Val

Asp

335

Asp

His

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480



Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala
245

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

36012

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

-116-

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp
250

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr
255

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys



Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ala

Leu

val

450

Gly

Gly

<210>

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Val

Arg

Asp

Val

Ala

435

Pro

Glu

Val

36

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ser

440

Lys

Gly

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-117-

Arg

vVal

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Val

vVal

Trp

vVal

475

Pro

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Pro

Asp

Val

vVal

Asp

335

Asp

His

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Arg

Val

Gly

Lys

320

Glu

val

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480



<211>
<212>
<213>

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

val

130

His

Gly

Arg

Ala

493
PRT

Trinh tu

Bién

36

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly
195

D»

th

Asp

Glu

20

Val

Gly

Arg

Tyr

vVal

100

Val

vVal

Ala

Leu

Phe

180

Ala

nhén tao

36012

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Val

Glu

Arg

40

Gly

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly
200

Arg

Thr

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

-118-

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser
205

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser



Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Val

Arg

Asp

Met

Ala

435

Pro

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

val

Leu

Phe

Glu

Phe

420

Thr

Asp

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

36012

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

-119-

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Thr

Trp

Gly

395

Asn

Ala

Val

Trp

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

His

Leu

Ala

Ser

415

Asp

Val

Asp

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg



450

Arg Gly Glu Ile

465

Leu Gly Val Ser

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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala
145

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

37
493
PRT

Trinh tu

Bién

37

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

thé

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

455

36012

460

Met Thr Phe Gly Ser Gln Val Gly Ser Gly Glu Gly

470

475

Pro Ser Lys Ala Cys Pro Pro Ser Lys

485

nhdn tao

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser
150

Leu

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105

Asp Gly
120

Tyr Arg

Glu Ser

-120-

490

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn
155

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Ser

Ile

Ala

45

Pro

Gly

vVal

Phe

Ala

125

Leu

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

480

vVal

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn
160



Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

36012

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

-121-

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

Lys

vVal

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser



Val

Lys

Gly

Arg

465

Leu

Ala

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Val Phe
420

Ala Ala
435

Pro Asp

Glu Ile

Val Ser

38
493
PRT
Trinh tu

Bién thé

38

Gln Thr Asp Asp

1

Glu

Ala

Ala

Gly

65

Asp

Gly

Gly

Pro

Trp
50

Asp

Cys

Leu

Val Glu
20

Pro Val

35

Ala Gly

Glu Arg

Leu Tyr

Pro Val
100

36012

405

Gly Ser Leu Ala Gly
425

Glu Met Ser Ser Ala
440

Gln Gly Thr Lys Ser
455

Met Thr Phe Gly Ser
470

Pro Ser Lys Ala Cys
485

nhé&n tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

-122-

410

Gly

Trp

His

Gln

Gln
490

Val

vVal

Trp

Val

475

Pro

Gly

Ser

Pro

460

Gly

Ser

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser
110

415

Asp

Ala

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Ile

His

Arg

Gly
480

vVal

Ala

Arg

Ile

Glu

80

Gly

Gly



Ser

val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

val

Asp

Ala

Ala Val
115

Val val

Pro Ala

Leu Leu

Glu Phe
180

Gly Ala
195

Ala Phe

Ala Thr

Ile Ser

Gln Ser

260

Gly Pro
275

Phe Ala

Ala Asp

Leu Glu

Ala Trp

340

Ala Val

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

36012

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

-123-

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Ala

125

Leu

Val

val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

val

Leu

Phe

Asp

Phe

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

Val

Asp

335

Asp

Asn

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

vVal

Gly

Lys

320

Glu

val

Gly



Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

39
493
PRT

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

39

Gln Thr Asp

1

Glu Gly Vval

Ala Pro Pro

35

Ala Trp Ala

50

thé

Asp

Glu

20

Val

Gly

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

nhédn tao

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

Val

Gly

Phe

Gly

425

Ala

Thr

Ser

Cys

polypeptit cé trinh

Pro Lys Leu

5

Gly Asp Val

Gly Asp Leu

Thr Arg Asp

55

Val

Glu

Arg

40

Gly

Arg

Thr

25

Trp

Arg

-124-

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Gln
490

Trp

Gly

395

Asn

Ala

Val

Trp

vVal

475

Pro

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His
10
Phe

Arg

Arg

Thr Gln Ser

Leu Gly Ile

Pro Pro Ala

45

Phe Ala Pro

60

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Leu

Ala

Ser

415

Asp

vVal

Asp

Glu

Ala

15

Phe

Pro

Cys

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480

vVal

Ala

Arg

Ile



Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Glu Arg

Leu Tyr

Pro Val
100

Ala Val
115

Val Val

Pro Ala

Leu Leu

Glu Phe
180

Gly Ala
195

Ala Phe

Ala Thr

Ile Ser

Gln Ser

260

Gly Pro
275

Phe Ala

Ala Asp

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

36012

Gly

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

-125-

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

vVal

Val

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys



305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Arg

465

Leu

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

Leu

Ala

Ala

355

Val

Arg

Asp

Val

Ala

435

Pro

Glu

Val

40
493
PRT

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Trinh tu

Bién

40

thé

Gln Thr Asp Asp

1

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

nhdn tao

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Tyr Leu

Tyr Pro
345

Phe Gly
360

Phe Val

Pro Gly

Val Phe

Ala Gly

425

Ser Ala

440

Lys Thr

Gly Ser

Ala Cys

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

315

Glu

Asn

Thr

Trp

Gly

395

Asn

Val

Val

Trp

Val

475

Pro

Gln
Ser
Gln
Arg
380
Arg
Leu
Gly
Ser
Pro
460

Gly

Ser

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

polypeptit cé trinh ty SEQ ID No. 1

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480

Pro Lys Leu Val Arg His Thr Gln Ser Gly Ala Val

5

-126-

10

15



Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Val

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

36012

Glu Thr
25

Arg Trp

40

Gly Arg

Gly Ser

Trp Ser

Val Tyr

105
Asp Gly

120

Tyr Arg

Glu Ser

Ala Ala

Pro Asn

185

Gly Leu

200

Ile Leu

Ser Glu

Arg Ala

Met Ser

-127-

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Gly
Pro
Ala
60

Ala
Gln
Gly
Leu
Ile
140
Gly
Trp
Thr
Thr
Pro
220
Gly

Gly

Phe

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

val

Val

Ser

205

Gly

Leu

Glu

Thr

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg



Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

vVal

450

Gly

Gly

<210>
<211>
<212>

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Leu

Arg

Asp

Met

Ala

435

Pro

Glu

Val

41
493
PRT

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Ile

Ser

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Lys

Pro
485

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Gly

Ala

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Ser

Ser

Cys

-128-

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Ala

Val

Trp

Val

475

Pro

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr
285
Val
Leu
Phe
Asp
Phe
365
Thr
Arg
Gly
Ala
Phe
445
Arg

Ser

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Val

Gly

Lys

320

Glu

vVal

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480



<213> Trinh tu

<220>A
<223> Bién th

D»

<400> 41

Gln Thr Asp Asp
1

Glu Gly Val Glu
20

Ala Pro Pro Val
35

Ala Trp Ala Gly
50

Gly Asp Glu Arg
65

Asp Cys Leu Tyr

Gly Leu Pro Val

100

Ser Gly Ala Val
115

Val Vval Val Vval
130

Ala His Pro Ala
145

Tyr Gly Leu Leu

Ile Arg Glu Phe

180

Ser Ala Gly Ala
195

Glu Ser Ala Phe

36012

nhédn tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

Pro Tyr Tyr Asp Gly
120

Thr Phe Asn Tyr Arg
135

Leu Ser Lys Glu Ser
150

Asp Met Leu Ala Ala
165

Gly Gly Asp Pro Asn
185

Ser Ala Ile Gly Leu
200

Asn Gln Ala Ile Leu

-129-

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

val

vVal

Val

Ser

205

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg



Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

Val
450

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Met

Arg

Asp

Val

Ala

435

Pro

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Thr

Asp

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile

405

Gly

Glu

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr
455

36012

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ala

440

Lys

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

vVal

Gly

Phe

Gly

425

Ala

Ser

-130-

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

val

Val

Trp

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro
460

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Phe

Leu

Thr

255

Pro

Asp

val

Val

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

vVal

Asp

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg



Ser Gly Glu Ile

465

Leu Gly Val Ser

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

<220>
<223>

<400>

Gln

Glu

Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Thr

Gly

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

42
493
PRT

Trinh tu

Bién

42

Asp

Val

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

thé

Asp

Glu

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

36012

Lys Thr Phe Gly Ser Gln Val Gly Ser Gly Glu Gly

470

475

Pro Ser Asn Ala Cys Pro Pro Ser Lys

485

nhan tao

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

Lys

Asp

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Leu
Val
Leu
Asp
55

Glu
Ile
Trp
Tyr
Asn
135

Lys

Leu

Val Arg

Glu Thr
25

Arg Trp
40

Gly Arg
Gly Ser
Trp Ser
Val Tyr

105
Asp Gly
120
Tyr Arg

Glu Ser

Ala Ala

-131-

490

ty SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ile

140

Gly

Trp

Ser

Ile

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn



Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

Glu

370

Tyr

Gly

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Met

Arg

Asp

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

vVal

Leu

Phe

Glu

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Ser

Thr

Ile
405

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

36012

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

-132-

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala
410

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

Asn

Leu

Ala

Ser
415

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser



Val Ser

Lys Leu

Gly Val

450

Ser Gly
465

Leu Gly
<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gln Thr
1

Glu Gly

Ala Pro

Ala Trp

50

Gly Asp

65

Asp Cys

Gly Leu

Ser Gly

Val Phe
420

Ala Thr
435

Pro Asp

Glu Ile

Val Ser

43

493

PRT
Trinh tu
Bién thé
43

Asp Asp
Val Glu

20

Pro Val
35

Ala Gly

Glu Arg

Leu Tyr

Pro Val

100

Ala Val

36012

Gly Ser Leu Ala Gly
425

Glu Met Ser Ala Ala
440

Arg Gly Thr Lys Ser
455

Lys Thr Phe Gly Ser
470

Pro Ser Asn Ala Cys
485

nhan tao

polypeptit cé trinh

Pro Lys Leu Val Arg
Gly Asp Val Glu Thr
25

Gly Asp Leu Arg Trp
40

Thr Arg Asp Gly Arg
55

Leu Arg Glu Gly Ser
70

Leu Asn Ile Trp Ser
85

Met Ile Trp Val Tyr
105

Pro Tyr Tyr Asp Gly

-133-

Gly

Trp

His

Gln

Pro
490

val

Val

Trp

vVal

475

Pro

Gly

Ser

Pro

460

Gly

Ser

Ala

Phe

445

Arg

Ser

Lys

tuy SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Pro

90

Gly

Ser

Thr

Leu

Pro

Phe

Ala

75

Lys

Gly

Ala

Gln

Gly

Pro

Ala

60

Ala

Gln

Gly

Leu

Ser

Ile

Ala

45

Pro

Gly

val

Phe

Ala

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Asp

Ala

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Lys

95

Gly

Lys

Ile

His

Arg

Gly
480

Val

Ala

Arg

Ile

Glu

80

Gly

Gly

Gly



val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly

305

Thr

Ala

Pro

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Val

Asp

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Leu

Ala

Ala
355

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Glu

Trp

340

Val

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

Tyr

325

Glu

Ala

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly

310

Arg

Arg

Arg

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

Ala

Cys

Leu

36012

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Tyr

Tyr

Phe
360

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

Leu

Pro

345

Gly

-134-

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

Thr

330

Ala

Asp

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp

315

Glu

Asn

Ser

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Gln

Ser

Gln

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Phe

Asp

Phe
365

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Gly

Ala

350

Asn

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

val

Asp

335

Asp

His

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys

320

Glu

vVal

Gly



Ile

Arg

385

His

Val

Lys

Gly

Ser

465

Leu

Glu

370

Tyr

Gly

Ala

Leu

Val

450

Gly

Gly

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

<220>
<223>

<400>

vVal

Arg

Asp

Val

Ala

435

Pro

Glu

Val

44
493
PRT

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

Trinh tu

Bién

44

Gln Thr Asp

1

Glu Gly Vval

Ala Pro Pro

35

Ala Trp Ala

50

Gly Asp Glu

thé

Asp

Glu

20

Val

Gly

Arg

Ser

Leu

Ile

405

Gly

Glu

Gln

Lys

Pro
485

nhé&n tao

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Lys

36012

Phe

Pro

Val

Ala

Ser

440

Lys

Gly

Ala

val

Gly

Phe

Gly

425

Ala

Thr

Ser

Cys

polypeptit cé trinh

Pro

Gly

Gly

Thr

Leu

Lys

Asp

Asp

Arg

Arg

Leu

Val

Leu

Asp

55

Glu

Val

Glu

Arg

40

Gly

Gly

Arg

Thr

25

Trp

Arg

Ser

-135-

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Trp

Gly

395

Asn

Val

val

Trp

Val

475

Pro

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

Arg

Gly

Pro

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

His

10

Phe

Arg

Arg

Arg

Thr

Leu

Pro

Phe

Ala

Gln

Gly

Pro

Ala

60

Ala

Ser

Ile

Ala

45

Pro

Gly

Pro

Pro

Pro

Ala

430

Ala

Phe

Gly

Gly

Pro

30

Pro

Asp

Thr

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Ala

15

Phe

Pro

Cys

Ser

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480

val

Ala

Arg

Ile

Glu



65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Asp

Gly
305

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Met

Ala

290

Asn

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

Gly

275

Phe

Ala

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser

260

Pro

Ala

Asp

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Ile

Lys

Glu

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Gly

Gly
310

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

Asp

Ala

295

Arg

36012

Trp

Val

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

Gly

280

Phe

Ala

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser

265

Tyr

Arg

Phe

-136-

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Val

Lys

Thr

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Leu

Ile

Asp
315

Gln

Gly

Leu

Ile

140

Gly

Trp

Thr

Thr

Pro

220

Gly

Gly

Phe

Arg

Pro

300

Arg

Val

Phe

Ala

125

Leu

vVal

Val

vVal

Ser

205

Gly

Leu

Glu

Thr

Thr

285

Val

Leu

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys

270

Leu

Ile

Pro

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Asp

Val

vVal

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg

Val

Gly

Lys
320



Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

Ser

465

Leu

Val

Asp

Ala

Glu

370

Tyr

Gly

Ser

Leu

vVal

450

Gly

Gly

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

<220>
<223>

<400>

Leu

Ala

Ala

355

Met

Arg

Asp

Val

Ala

435

Pro

Glu

Val

45
493
PRT

Glu

Trp

340

vVal

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

Trinh tu

Bién

45

thé

Gln Thr Asp Asp

1

Glu Gly Val Glu

Tyr

325

Glu

Ala

Ser

Leu

Ile

405

Gly

Glu

Arg

Lys

Pro
485

nhdn tao

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Asn

36012

Tyr Leu

Tyr Pro
345

Phe Gly
360

Phe Val

Pro Gly

Val Phe

Ala Gly

425

Ala Ala

440

Gln Ser

Gly Ser

Ala Cys

polypeptit cé trinh

Pro Lys Leu Val Arg

5

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Glu

Asn

Ser

Trp

Gly

395

Asn

Val

Val

Trp

Val

475

Pro

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Phe

Asp

Phe

365

Thr

Arg

Gly

Ala

Phe

445

Arg

Ser

Lys

tu SEQ ID No. 1

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Tyr

Gly

Asp

335

Asp

Asn

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Arg

Gly
480

His Thr Gln Ser Gly Ala Val

10

15

Gly Asp Val Glu Thr Phe Leu Gly Ile Pro Phe Ala
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Ala

Ala

Gly

65

Asp

Gly

Ser

Val

Ala

145

Tyr

Ile

Ser

Glu

Pro

225

Ala

Ile

Pro

Trp

50

Asp

Cys

Leu

Gly

Val

130

His

Gly

Arg

Ala

Ser

210

Leu

Asp

Ala

Pro

35

Ala

Glu

Leu

Pro

Ala

115

Val

Pro

Leu

Glu

Gly

195

Ala

Ala

Ile

Gln

20

Val

Gly

Arg

Tyr

Val

100

Val

Val

Ala

Leu

Phe

180

Ala

Phe

Thr

Ser

Ser
260

Gly

Thr

Leu

Leu

85

Met

Pro

Thr

Leu

Asp

165

Gly

Ser

Asn

Leu

Ala

245

Arg

Asp

Arg

Arg

70

Asn

Ile

Tyr

Phe

Ser

150

Met

Gly

Ala

Gln

Ser

230

Leu

Ile

Leu

Asp

55

Glu

Ile

Trp

Tyr

Asn

135

Lys

Leu

Asp

Ile

Ala

215

Glu

Arg

Pro

36012

Arg

40

Gly

Gly

Trp

vVal

Asp

120

Tyr

Glu

Ala

Pro

Gly

200

Ile

Ser

Arg

Met

25

Trp

Arg

Ser

Ser

Tyr

105

Gly

Arg

Ser

Ala

Asn

185

Leu

Leu

Glu

Ala

Ser
265

-138-

Arg

Arg

Arg

Pro

90

Gly

Ser

Ala

Pro

Phe

170

Arg

Leu

Gln

Ala

Asp

250

Arg

Pro

Phe

Ala

75

Lys

Gly

Ala

Gly

Asn

155

Lys

Val

Leu

Ser

Asn

235

Ala

Gln

Pro
Ala
60

Ala
Gln
Gly
Leu
Ile
140
Gly
Trp
Thr
Thr
Pro
220
Gly

Gly

Phe

Ala

45

Pro

Gly

Val

Phe

Ala

125

Leu

Val

Val

Val

Ser

205

Gly

Leu

Glu

Thr

30

Pro

Asp

Thr

Gly

Ser

110

Gln

Gly

Ser

Gln

Phe

190

Pro

Leu

Glu

Leu

Lys
270

Pro

Cys

Ser

Lys

95

Gly

Lys

Phe

Gly

Asn

175

Gly

Leu

Ala

Leu

Thr

255

Pro

Arg

Ile

Glu

80

Gly

Gly

Gly

Leu

Asn

160

Asn

Glu

Ser

Arg

Gly

240

Lys

Arg



Pro

Asp

Gly

305

Thr

Ala

Pro

Ile

Arg

385

His

vVal

Lys

Gly

Ser

465

Leu

Met

Ala

290

Asn

val

Asp

Ala

Glu

370

Tyr

Gly

Ala

Leu

vVal

450

Gly

Gly

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

Gly

275

Phe

Ala

Leu

Ala

Ala

355

Val

Arg

Asp

vVal

Ala

435

Pro

Glu

Val

46
540
PRT

Pro

Ala

Asp

Glu

Trp

340

Val

Leu

Phe

Glu

Phe

420

Ala

Asp

Ile

Ser

Ile
Lys
Glu
Tyr
325
Glu
Ala
Ser
Leu
Ile
405
Gly
Glu
Arg

Lys

Pro
485

Sphingopyxis

Leu

Gly

Gly

310

Arg

Arg

Arg

Ala

Gly

390

Pro

Ser

Met

Gly

Thr

470

Ser

sp.

Asp

Ala

295

Arg

Ala

Cys

Leu

Ala

375

Ile

Tyr

Leu

Ser

Thr

455

Phe

Asn

36012

Gly

280

Phe

Ala

Tyr

Tyr

Phe

360

Phe

Pro

Val

Ala

Ser

440

Gln

Gly

Ala

Tyr

Arg

Phe

Leu

Pro

345

Gly

Val

Gly

Phe

Gly

425

Ala

Thr

Ser

Cys

-139-

Val

Lys

Thr

Thr

330

Ala

Asp

Lys

Pro

Ala

410

Gly

Trp

His

Gln

Pro
490

Leu

Ile

Asp

315

Glu

Asn

Ser

Trp

Gly

395

Asn

Val

Val

Trp

vVal

475

Pro

Arg

Pro

300

Arg

Gln

Ser

Gln

Arg

380

Arg

Leu

Gly

Ser

Pro

460

Gly

Ser

Thr

285

Val

Leu

Phe

Asp

Phe

365

Thr

Arg

Gly

Pro

Phe

445

Arg

Ser

Lys

Leu

Ile

Pro

Gly

Ala

350

Asn

Pro

Pro

Pro

Ala

430

Ala

Tyr

Gly

Asp

Val

Val

Asp

335

Asp

His

Leu

Ala

Ser

415

Asp

Ala

Asp

Glu

Val

Gly

Lys

320

Glu

Val

Gly

Trp

Thr

400

Ser

Ile

His

Ile

Gly
480



<400>

Val

Ala

Ala

Thr

Gly

65

Pro

Trp

Asn

Cys

Leu

145

Gly

vVal

His

Gly

Arg
225

Lys

Thr

Trp

Asp

50

Val

Pro

Ala

Glu

Leu

130

Pro

Ala

Val

Pro

Leu

210

Glu

46

Glu

Trp

Thr

35

Asp

Glu

Val

Gly

Arg

115

Tyr

Val

Val

Val

Ala

195

Leu

Phe

His Gln

Leu Ala
20

Phe Met

Pro Lys

Gly Asp

Gly Asp

85

Thr Arg
100

Leu Arg

Leu Asn

Met Ile

Pro Tyr

165

Thr Phe

180

Leu Ser

Asp Met

Gly Gly

Cys

Arg

Leu

Leu

Val

70

Leu

Asp

Glu

Ile

Trp

150

Tyr

Asn

Lys

Leu

Asp
230

Arg

Ile

Gly

Val

55

Glu

Arg

Gly

Gly

Trp

135

Val

Asp

Tyr

Glu

Ala

215

Pro

36012

Gly

Ser

Ala

40

Arg

Thr

Trp

Arg

Ser

120

Ser

Tyr

Gly

Arg

Ser

200

Ala

Asn

Gly

Val

25

Thr

His

Phe

Arg

Arg

105

Arg

Pro

Gly

Ser

Ala

185

Pro

Phe

Arg

-140-

Arg

10

Ser

Ala

Thr

Leu

Pro

90

Phe

Ala

Lys

Gly

Ala

170

Gly

Asn

Lys

Val

Ala

Arg

Ile

Gln

Gly

75

Pro

Ala

Ala

Gln

Gly

155

Leu

Ile

Gly

Trp

Thr
235

Ser

Gly

Pro

Ser

60

Ile

Ala

Pro

Gly

Val

140

Phe

Ala

Leu

Val

val

220

Val

Pro

Ala

Val

45

Gly

Pro

Pro

Asp

Thr

125

Gly

Ser

Gln

Gly

Ser

205

Gln

Phe

Ala

Ser

30

Ala

Ala

Phe

Pro

Cys

110

Ser

Lys

Gly

Lys

Phe

190

Gly

Asn

Gly

Ala

15

Ala

Ala

Val

Ala

Arg

95

Ile

Glu

Gly

Gly

Gly

175

Leu

Asn

Asn

Glu

Pro

Ile

Gln

Glu

Ala

80

Ala

Gly

Asp

Gly

Ser

160

Val

Ala

Tyr

Ile

Ser
240



Ala

Ser

Leu

Asp

Ala

305

Met

Ala

Asn

vVal

Asp

385

Ala

Glu

Tyr

Gly

Ser

465

Leu

Gly

Ala

Ala

Ile

290

Gln

Gly

Phe

Ala

Leu

370

Ala

Ala

Leu

Arg

Asp

450

Met

Ala

Ala

Phe

Thr

275

Ser

Ser

Pro

Ala

Asp

355

Glu

Trp

Val

Leu

Phe

435

Glu

Phe

Thr

Ser

Asn

260

Leu

Ala

Arg

Ile

Lys

340

Glu

Tyr

Glu

Ala

Ser

420

Thr

Ile

Gly

Glu

Ala

245

Gln

Ser

Leu

Ile

Leu

325

Gly

Gly

Arg

Arg

Arg

405

Ala

Gly

Pro

Ser

Met
485

Leu

Ala

Glu

Arg

Pro

310

Asp

Ala

Arg

Ala

Cys

390

Leu

Ala

Ile

Tyr

Leu

470

Ser

Gly

Ile

Ser

Arg

295

Met

Gly

Phe

Ala

Tyr

375

Tyr

Phe

Phe

Pro

val

455

Glu

Ala

36012

Leu

Leu

Glu

280

Ala

Ser

Tyr

Arg

Phe

360

Leu

Pro

Gly

Ala

Gly

440

Phe

Gly

Ala

Leu

Gln

265

Ala

Asp

Arg

Val

Lys

345

Thr

Thr

Ala

Asp

Lys

425

Ala

Ala

Gly

Trp

-141-

Leu

250

Ser

Asn

Ala

Gln

Leu

330

Ile

Asp

Glu

Asn

Ser

410

Trp

Gly

Asn

Ala

Val
490

Thr

Pro

Gly

Gly

Phe

315

Arg

Pro

Arg

Gln

Ser

395

Gln

Arg

Arg

Leu

Gly

475

Ser

Ser

Gly

Leu

Glu

300

Thr

Thr

Val

Leu

Phe

380

Asp

Phe

Thr

Arg

Gly

460

Ala

Phe

Pro

Leu

Glu

285

Leu

Lys

Leu

Leu

Pro

365

Gly

Ala

Asn

Pro

Pro

445

Pro

Ser

Ala

Leu

Ala

270

Leu

Thr

Pro

Asp

Val

350

Val

Asp

Asp

Asn

Leu

430

Ala

Ser

Asp

vVal

Ser

255

Arg

Gly

Lys

Arg

Val

335

Gly

Lys

Glu

Val

Gly

415

Trp

Thr

Ser

Ile

His
495

Glu

Pro

Ala

Ile

Pro

320

Asp

Gly

Thr

Ala

Pro

400

Ile

Arg

His

Val

Lys

480

Gly



36012

Val Pro Asp Gln Gly Thr Lys Ser His Trp Pro Arg Phe Glu Arg Arg
500 505 510

Gly Glu Ile Met Thr Phe Gly Ser Gln Val Gly Ser Gly Glu Gly Leu
515 520 525

Gly Val Ser Pro Ser Lys Ala Cys Gln Pro Ser Lys
530 535 540
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