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Linh vye ky thuit dwoc dé cap
Sang ché d& cap dén khang thé hodic doan khang thé ctia n6 ma lién két
dac hiéu véi thy thé interleukin-4 alpha cta nguoi (hIL-4Ra) véi ai luc cao

(Kp), c6 kha ning trc ché hoat tinh ctia hIL-4 va hIL-13.
Tinh trang ky thuit cia sang ché

Interleukin-4 (IL-4, con duoc goi 1a yéu td kich thich té bao B hodc BSF-
1: B cell stimulating factor-1) duoc ddc trung dau tién bang kha nang kich thich
tang sinh cac té bao B dap g lai véi cac ndng d6 khang thé thip hudng vao
globulin mién dich bé mat. IL-4 thé hién 13 c6 phd hoat tinh sinh hoc rdng, bao
gdm kich thich phaét trién cac t& bao T, dudng bao, bach ciu hat, t& bio nhan
khdng 16 va hdng ciu. IL-4 gay ra su biéu hién cua cac phén tr phirc hop tuong
hop mé chinh nhém II trong céc té bao B nghi va tang cudng bai tiét cac isotyp
IgE vaIgG1 béi cac té bao B da duoc kich thich.

Hoat tinh sinh hoc ctia IL-4 dugc gay ra boi cac thu thé bé mit cla té bao
ddc hiéu véi IL-4. Thu thé 1L-4 alpha cta nguoi (hIL-4R) (trinh tu néu trong
SEQ ID NO:274) dugc mé ta, vi du, trong cac US 5.599.905, 5.767.065 va
5.840.869. Cac khang thé cua hIL-4R duoc mo ta trong cac US 5.717.072 va
7.186.809.

Cac phuong phap sén xuat khang thé hitu dung dé diéu tri bénh cho nguoi
‘bao gdm viéc tao ra céc khang thé kham va céc khang thé dugc lam cho gidng
voi cua ngudi (vi du, xem US 6.949.245). Vi du, WO 94/02602 va US
6.596.541 mo ta cac phuong phép tao ra chudt bién dbi gen khong phai cua
nguoi c6 kha nang san xut khang thé cua nguoi.

Cac phuong phép sir dung cac khang thé lién két v&i hIL-4R dugc mo ta
trong cac US 5.714.146; 5.985.280 va 6.716.587.
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Ban chit k§ thuét cia sang ché

Theo khia canh tht nhét, sang ché d& cap dén khang thé cua nguvi, tbt
hon 12 khang thé ti t6 hop ctia ngudi lién két dic hidu voi thu thé interleukin-4
cia ngudi (hIL-4R: human interleukin-4 receptor). Khéng thé ctia ngudi nay
duoc dic trung béi sy lién két véi hIL-4R véi i luc cao va bodi kha ning trung
hoa hoat tinh hIL-4. Theo c4c phuong 4n cu thé, khang thé ctia ngudi ¢6 kha
ning trc ché phirc hop hIL-13/hIL-13R1 lién két v6i hIL-4R va do d6 tc ché su
truyén tin hidu boi hIL-13. Cac khang thé nay c6 thé c6 chidu dai day da (vi du,
khang thé IgG1 hoic IgG4) hodc c6 thé chi chia doan lien két khang nguyén (vi
du, doan Fab, F(ab’), hodc scFv) va c6 thé duoc bién ddi dé tac dong 1én chuc
nang, vi du, dé loai bd cic chirc ning tac dong con lai (Reddy et al. (2000) J.
Immunol. 164:1925-1933).

Theo mdt phuong an chung, sing ché dé cap dén khéng thé hoic doan
lién két khang nguyén cta né lién két dic hiéu véi hIL-4R (trinh tu néu trong
SEQ ID NO:274) v6i Kp nhé hon hogc bang khoang 300 pM, khi duoc do bing
phuong phédp cdng hudng plasmon bé mit trong thir nghiém monome hoic
dime. Theo mdt phuong an cu thé hon, khang thé hodc doan lién két khéng
nguyén cta n6 ¢6 Kp nhé hon hogic bang khoang 200 pM, nhé hon hoic bing
khoang 150 pM, nhé hon hoic bing khoang 100 pM hoic bing khoang 50 pM.
Theo c4c phuong 4n khéc, khang thé hodc doan lién két khang nguyén ctia n6 rc
ché hoat tinh cua hIL-4 véi ICsp nhé hon hodc béng khoang 100 pM, khi duogc
do bang thir nghiém sinh hoc luxiferaza. Theo cac phuong 4n cu thé hon, khang
thé hozc doan lién két khang nguyén c6 ICs, nho hon hoc bing khoang 50 pM,
nhé hon hodc bang khoang 30 pM hodc nhé hon hoic bang khoang 25 pM, khi
dugc do bang thir nghiém luxiferaza STAT6. Theo cac phuong an khéc, khéng
thé hoic doan lién két khéng nguyén e ché hoat tinh cua hiL-13 véi ICsp nho
hon hogc bang khoang 100 pM, nhé hon hoic bang khoang 90 pM, nhé hon
hoic bing khoang 50 pM hoic nhé hon hodc biang khoang 20 pM, khi dugc do
bang thir nghiém sinh hoc luxiferaza STATG.
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Theo khia canh thir hai, khéng thé theo sang ché chira trinh tu cta ving
bién ddi ctia chudi ning (HCVR: high chain variable region) dugc chon tir nhém
bao gém cac trinh ty néu trong SEQ ID NO:2, 18, 22, 26, 42, 46, 50, 66, 70, 74,
90, 94, 98, 114, 118, 122, 138, 142, 146, 162, 166, 170, 186, 190, 194, 210, 214,
218,234,238, 242, 258 va 262 hodc trinh tw gin gidng céc trinh tu nay.

Theo khia canh thit ba, khang thé theo sang ché chira trinh tu cla vung
bién dbi cua chudi nhe (LCVR: light chain variable region) dugc chon tir nhdm
bao gém cac trinh ty néu trong SEQ ID NO:10, 20, 24, 34, 44, 48, 58, 68, 72,
82,92, 96, 106, 116, 120, 130, 140, 144, 154, 164, 168, 178, 188, 192, 202, 212,
216, 226, 236, 240, 250, 260 va 264 hoic trinh trr gin gidng céc trinh ty nay.

Theo mét phuong &n, khang thé hodc doan khéng thé theo sang ché chira
cap trinh ty HCVR va LCVR (HCVR/LCVR) dugc chon tir nhém bao gdm céc
cdp trinh ty néu trong SEQ ID NO:2/10, 18/20, 22/24, 26/34, 42/44, 46/48,
50/58, 66/68, 70/72, 74/82, 90/92, 94/96, 98/106, 114/116, 118/120, 122/130,
138/140, 142/144, 146/154, 162/164, 166/168, 170/178, 186/188, 190/192,
194/202, 210/212, 214/216, 218/226, 234/236, 238/240, 242/250, 258/260 va
262/264. Theo phuong 4n dugc uu tién, khang thé hoic doan khang thé chira
cg@p trinh ty HCVR/LCVR néu trong SEQ ID NO:162/164, 210/212 hoic 18/20;
céc khang thé miu c6 céc cip trinh ty HCVR/LCVR nay bao gém cac khang thé
H4HO098P (cdp trinh tu néu trong SEQ ID NO:162/164), H4HO083P (cip trinh tu
néu trong SEQ ID NO.:210/212) va H4H095P (cdp trinh tw néu trong SEQ ID
NO.:18/20) da chon.

Theo khia canh th tu, séng ché d& cap dén phan tir axit nucleic mi hoa
HCVR, trong d6 phan tir axit nucleic nay la trinh tu nucleotit duoc chon tir
nhdém bao gém céc trinh tu néu trong SEQ ID NO:1, 17, 21, 25, 41, 45, 49, 65,
69, 73, 89, 93, 97, 113, 117, 121, 137, 141, 145, 161, 165, 169, 185, 189, 193,
209, 213, 217, 233, 237, 241, 257 va 261 hodc trinh ty gn gidng cac trinh tu
nay véi d tuong ddng it nhét bing 95%.

Theo khia canh tht ndm, sang ché dé xuat phan tir axit nucleic ma héa
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LCVR, trong d6 phan tir axit nucleic 14 trinh tu dwoc chon tir nhém bao gdm cac
trinh tu néu trong SEQ ID NO:9, 19, 23, 33, 43, 47, 57, 67, 71, 81, 91, 95, 105,
115, 119, 129, 139, 143, 153, 163, 167, 177, 187, 191, 201, 211, 215, 225, 235,
239, 249, 259 va 263 hodc trinh tu gén giéng cac trinh tu nay véi do tuong déng
it nhét bing 95%.

Theo mét phuong 4n, khang thé theo sang ché chira HCVR va LCVR
dugc mi hoéa bing cip trinh ty nucleotit dugc chon tir nhém bao gbm céc cap
‘trinh tu néu trong SEQ ID NO:1/9, 17/19, 21/22, 25/33, 41/43, 45/47, 49/57,
65/67, 69/71, 73/81, 89/91, 93/95, 97/105, 113/115, 117/119, 121/129, 137/139,
141/143, 145/153, 161/163, 165/167, 169/177, 185/187, 189/191, 193/201,
209/211, 213/215, 217/225, 233/235, 237/239, 241/249, 257/259 va 261/263.
Theo phuong 4n duge uu tién, khang thé hodc doan khang thé chira cac trinh tu
HCVR/LCVR dugc mi héa béng trinh ty axit nucleic dugc chon tir cac cédp trinh
tu néu trong SEQ ID NO:161/163, 209/211 va 17/19. Theo médt phuong 4n duoc
uu tién hon, khéng thé hogc doan khang thé chira HCVR/LCVR dugc ma hoa
bang trinh tu axit nucleic néu trong SEQ ID NO:161/163.

Theo khia canh thtt séu, séng ché dé cap dén khang thé hodic doan lién két
khang nguyén chira HCDR3 va LCDR3, trong d6 ving HCDR3 duoc chon tir
nhom bao g@)m cac trinh tv néu trong SEQ ID NO:8, 32, 56, 80, 104, 128, 152,
176, 200, 224 va 248; va ving LCDR3 dugc chon tir nhém bao gbém céc trinh tu
néu trong SEQ ID NO:16, 40, 64, 88, 112, 136, 160, 184, 208, 232 va 256. Theo
phuong an dugc wu tién, cac trinh ty HCDR3/LCDR3 la trinh tu néu trong SEQ
ID NO:152/160, 8/16 hodc 200/208. Theo mdt phuong 4n duoc uu tién hon,
trinh ty HCDR3 va LCDR3 la trinh ty néu trong SEQ ID NO:152 va 160.

Theo mot phuong 4n khéc, khéng thé hozc doan khang thé con chira trinh
ty HCDR1 duoc chon tir nhém bao gdm céc trinh ty néu trong SEQ ID NO:4,
28, 52,76, 100, 124, 148, 172, 196, 220 va 244 hoic trinh tw gin giéng céc trinh
tu ndy; trinh ty HCDR2 dugc chon tir nhém bao gdm céc trinh tu néu trong SEQ
ID NO:6, 30, 54, 78, 102, 126, 150, 174, 198, 222 va 246 hoic trinh ty gin
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gidng cac trinh tu ndy; trinh tw HCDR3 duoc chon tir nhém bao gdm SEQ ID
NO:8, 32, 56, 80, 104, 128, 152, 176, 200, 224 va 248, hoic trinh ty gin gidng
céc trinh tu ndy; trinh tu LCDR1 duoc chon tir nhém bao gdm SEQ ID NO:12,
36, 60, 84, 108, 132, 156, 180, 204, 228 va 252, hodc trinh tuy gin gidng céc
trinh tu nay; trinh tu LCDR2 dugc chon tir nhom bao gém cac trinh ty néu trong
SEQ ID NO:14, 38, 62, 86, 110, 134, 158, 182, 206, 230 va 252 hodc trinh tu
gan gibng céc trinh tu nay; va trinh tu LCDR3 dugc chon tir nhém bao gdm céc
trinh ty néu trong SEQ ID NO:16, 40, 64, 88, 112, 136, 160, 184, 208, 232 va
256 hoic céc trinh tur gan gidng céc trinh tw nay. Theo phuong an duoc uu tién,
khéng thé hoic doan lién két khang nguyén chura céc trinh tw HCDR néu trong
SEQ ID NO:148, 150 va 152 va céc trinh tu LCDR néu trong SEQ ID NO:156,
158 va 160; céc trinh ty HCDR néu trong SEQ ID NO:4, 6 va 8 va cic trinh tu
LCDR néu trong SEQ ID NO:12, 14 va 16; va céc trinh ty HCDR néu trong
SEQ ID NO:196, 198 va 200 va céc trinh tu LCDR néu trong SEQ ID NO:204,
206 va 208.

Theo mét s6 phuong an, sang ché dé cap dén céc khang thé khang hIL-4R
hoic doan lién ké&t khing nguyén cia ching c¢6 cac trinh tu
HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/LCDR3 duoc chon tir nhém bao
gdbm céc trinh ty néu trong SEQ ID NO:148/150/152/156/158/160;
4/6/8/12/14/16 va 196/198/200/204/206/208. Cac khang thé mAu cé céc trinh tu
HCDR1/HCDR2/HCDR3/LCDR1/LCDR2/LCDR3 nay bao gdm céc khéng thé
H4HO98P (cac trinh ty néu trong SEQ ID NO:148/150/152/156/158/160),
H4HO83P (céac trinh tu néu trong SEQ ID NO:196/198/200/204/206/208) va
HA4HO095P (céc trinh ty néu trong SEQ ID NO:4/6/8/12/14/16) d cho.

Theo khia canh thtt bay, sang ché dé cap dén khang thé hoic doan khang
thé ctia ngudi chitra HCDR3 va LCDR3, trong d6 HCDR3 dugc mé héa bing
trinh tu nucleotit duoc chon tir nhom bao gém cac trinh tu néu trong SEQ ID
NO:7, 31, 55, 79, 103, 127, 151, 175, 199, 223 va 247 hojc trinh tu gin gidng
c4c trinh tu ndy véi do twong ddng it nhét bang 95%; va LCDR3 dugc mi hoa
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bang trinh tu nucleotit duoc chon tir nhém bao gém cac trinh tu néu trong SEQ
ID NO:15, 39, 63, 87, 111, 135, 159, 183, 207, 231 va 255 hodc trinh ty gin
gidng céc trinh tw ndy véi d6 twong ddng it nhét bing 95%.

Theo mot phuong an khac, sang ché dé cap dén khang thé hoic doan
khang thé ctia nguoi chita ving HCDR1 dugc mi hoa bing trinh tu nucleotit
duoc chon tir nhém bao gém cac trinh tu néu trong SEQ ID NO:3, 27, 51, 75,
99, 123, 147, 171, 195, 219 va 243 hoic trinh tw gan gidng cac trinh tu nay voi
d6 tuong ddng it nhét bing 95%; ving HCDR2 dugc ma hoa bang trinh tu
nucleotit duge chon tir nhém bao gdm cac trinh tw néu trong SEQ ID NO:5, 29,
53,77, 101, 125, 149, 173, 197, 221 va 245 hoic trinh ty gin gidng céc trinh ty
nay véi d tuong ddng it nhit bang 95%; ving HCDR3 duoc ma héa bang trinh
tu nucleotit dugc chon tir nhém bao gdm céc trinh tu néu trong SEQ ID NO:7,
31, 55,79, 103, 127, 151, 175, 199, 223 va 247 hodc trinh tu gén giéng cac trinh
tu nay vé6i do twong ddng it nhit bang 95%; ving LCDR1 dugc mi hoa bing
trinh tu nucleotit duge chon tir nhém bao gdm cac trinh tu néu trong SEQ ID
NO:11, 35, 59, 83, 107, 131, 155, 179, 203, 227 va 251 hoic trinh tw gan giéng
céc trinh ty ndy véi d¢ twong dong it nhit bang 95%; ving LCDR2 dugc ma hoa
béng trinh ty nucleotit duoc chon tir nhém bao gém cac trinh tu néu trong SEQ
ID NO:13, 37, 61, 85, 109, 133, 157, 181, 205, 229 va 253 hoic trinh tu gin
gidng cac trinh tu nay véi do twong ddng it nhat bing 95%; va vung LCDR3
duoc méa hoéa béng trinh ty nucleotit dugc chon tir nhém bao gbém céc trinh tu
néu trong SEQ ID NO:15, 39, 63, 87, 111, 135, 159, 183, 207, 231 va 255 hoic
trinh ty gin gidng céc trinh tu ndy véi do tuong dong it nhét bang 95%. Theo
phuong 4n duge wu tién, khang thé hodic doan lién két khang nguyén chira céc
trinh tw HCDR va LCDR dugc ma héa bing cac trinh ty nucleotit néu trong
SEQ ID NO:147, 149, 151, 155, 157 va 159; 195, 197, 199, 203, 205 va 207; va
3,5,7,11, 13 va 15.

Theo mdt phuong 4n cu thé, khéng thé khang hIL-4R hoic doan lién két
khang nguyén theo sang ché chira HCVR chira trinh ty axit amin néu trong SEQ
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ID NO:162 va LCVR chura trinh tu axit amin néu trong trong SEQ ID NO:164,
va duoc dic trung bing Kp nhé hon hoic biang khoang 100 pM (co chét
monome) hodc nhé hon hodc bing 70 pM (co chit dime); Kp nhé hon hodc
bing khoang 160 pM (co chit monome) hozc nhé hon hoic bing 40 pM (co
chét dime) twong tmg & 25°C va 37°C; va ICs, nho hon hoic bang khoang 10
pM (co chit dime 25 pM) hoic nhé hon hodc bing khoang 100 pM (co chit
monome 200 pM), ma c6 kha ndng ngan can ca hoat tinh hIL-4 va hIL-13 vé&i
ICso nhé hon hodc bing khoang 30 pM (nhu duoc do bing thir nghiém sinh hoc)

va phan g chéo véi IL-4R cuta khi.

Theo mot phuong 4n dic biét, khang thé khang hIL-4R hodc doan lién két
khang nguyén theo sang ché chira HCVR chira trinh tu axit amin néu trong SEQ
ID NO:18 va LCVR chtra trinh ty axit amin néu trong SEQ ID NO:20 va dugc
dic trung bdi Kp nhd hon hodc bang khoang 450 pM (co chit monome hoic
dime); va ICso nhd hon hodc bing khoang 40 pM (co chét dime 25 pM) hoac
nho hon hozc bang khoang 100 pPM (co chit monome 200pM), ma c6 thé trc ché
ca hoat tinh cua hIL-4 va hIL-13 véi ICso nhd hon hodc bang khoang 100 pM
(nhu duoc do bing thir nghiém sinh hoc).

Theo mot phuong 4n dic biét, khang thé khang hIL-4R hodc doan lién két
khang nguyén theo sang ché chira HCVR chira trinh tu axit amin néu trong SEQ
ID NO:210 va LCVR chua trinh tu axit amin néu trong SEQ ID NO:212 va
duogc dic trung boi Kp nhd hon hodc bang khoang 50 pM (co chit monome)
hodc nho hon hoic biang khoang 30 pM (co chat dime); Kp nho hon hoic bang
khoang 200 pM (co chit monome) hodc nhd hon hoic bang khoang 40 pM (co
chét dime) tuong tng & 25°C va 37°C; va ICsy nh6 hon hodc béng khoang 10
pM (co chat dime 25 pM) hodc nho hon hodc bang khoang 90 pM (co chét
monome 200 pM), ma cé kha ning ngén can ca hoat tinh hIL-4 va hIL-13 véi
ICsp nhé hon hodc béng khoang 25 pM (nhu dugc do béng thir nghi€m sinh hoc)
va khong phan tng chéo véi IL-4R cia khi.

Theo khia canh thtr tim, sang ché dé cap dén khang thé hodc doan lién
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két khang nguyén cla khang thé lién két dic hiéu v6i hIL-4R chira ba ving xac
dinh bd tro cta chudi ning va ba ving xac dinh bd tro ctia chudi nhe (HCDRI1,
HCDR2, HCDR3, LCDR1, LCDR2, LCDR3), trong d6 HCDR1 chura trinh tu
axit amin c6 cong thie X' — X - X° - X* - X° - X% — X7 = X® (trinh ty néu
trong SEQ ID NO:265), trong d6 X' = Gly; X*> = Phe; X° = Thr ; X* =Phe; X’ =
Asp hoic Arg; X® =Asp hoic Ser; X7 = Tyr; va X® = Ala hoic Gly; HCDR2
chira trinh ty axit amin ¢é cong thoe X' - X* - X - X' - X - X - X" - X8
(trinh tw néu trong SEQ ID NO:266), trong d6 X' =1Ile hoic Leu, X*> = Ser, X° =
Gly, Tyr hodc Arg, X'= Ser, Asp hodc Thr, X° = Gly hoic Ser, X° = Gly, Ser
hogc Val, X’ = Ser hoic Asn, va X® = Thr, Lys hodc Ile; the HCDR3 chtra trinh
tw axit amin ¢6 cong thire X' - X - X - X* - X° - X - X" -x® - xX° - X' _
X" o x? o xP o xM o xB - X%~ X7~ X'® (trinh tu néu trong SEQ ID
NO:267) trong @6 X' = Ala, X*> = Lys, X° = Asp, Glu hoic Trp, X* = Gly hoac
Arg, X> = Leu, Thr hoic Arg, X = Gly, Arg hoic Ser, X’ = Ile hoic Gly, X® =

Thr, Phe hoac Tyr, X =1le, Asp hodc Phe, X0 = Arg, Tyr hodc Asp, X! = Pro,
Tyr hogic khong c6 mit, X'2 = Arg hodic khong ¢6 mat, X'° = Tyr hodc khong ¢
mit, X'* = Tyr hodc khong ¢6 mit, X' = Gly hodc khong ¢é mit, X'® = Leu
hogc khong c6 mit, X'"= Asp hoidc khong c6 mit, va X'® = Val hodc khong co;
LCDRI1 chtra trinh ty axit amin ¢6 cong thie X' - X* - X° - X* - X° - X0 - X" -
X® - X° ~ X'~ X" (trinh tw néu trong SEQ ID NO:268) trong d6 X' = GIn, X?
= Asp, Ser hoac Val, X =1le hodc Leu, X* = Ser, Leu hodc Asn, X° = Asn, Tyr
hoic Ile, X® = Trp, Ser hodc Tyr; X’ = Ile hoic khoéng co; X® = Gly hoac khong
c6; X® = Tyr hoic khong c¢6; X'° = Asn hoic khong c6; va X'' = Tyr hozc khong
c6; LCDR2 chua trinh tu axit amin c6 cong thiec X! — X — X3 (trinh tu néu
trong SEQ ID NO:269) trong d6 X' = Leu, Ala hoic Val, X* = Ala hodc Gly, va
X’ = Ser; va LCDR3 chira trinh ty axit amin c6 cong thire X' — X2 — X3 - X4 —
X* - X°~ X" - X* - X’ (trinh tu néu trong SEQ ID NO:270) trong d6 X' = Gln
hodic Met, X = Gln, X> = Ala hodc Tyr, X*=Leu hodc Asn, X° = Gln hoac Ser,

= Thr, Phe hoic His, X’ = Pro, X® = Tyr, Ile hodc Trp, va X’ = Thr.

Theo mot phuong 4n cu thé hon, HCDR1 chira trinh tu axit amin c6 cdng

-0-



20014

thie X' — X* - X° - X* - X° - X® — X7 — X® (trinh ty néu trong SEQ ID
NO:265), trong d6 X!'= Gly; X% = Phe; X = Thr ; X* = Phe; X = Arg; X® =Asp
hozic Ser; X = Tyr; va X® = Ala hodc Gly; HCDR?2 chura trinh tu axit amin ¢
cong thire X' — X* = X? - X* — X° - X® — X" — X® (trinh tu néu trong SEQ ID
NO:266), trong d6 X' = Ile, X* = Ser, X° = Gly hodc Tyr, X*= Ser hoic Thr, X’
= Gly, X® = Gly hoic Ser, X’ = Asn, va X® = Thr hoic Lys; HCDR3 chura trinh
tu axit amin ¢6 cong thie X' - X* - X3 - X* - X° - X0 - X" - x® - X° - X0 _
XMoo x? - xP - x" - x® - X% - X'~ X'® (trinh tu néu trong SEQ ID
NO:267) trong @6 X' = Ala, X*=Lys, X° = Asp hodc Glu, X* = Gly hoic Arg,
X° = Leu hodc Arg, X = Gly hogc Ser, X’ = Ile hoic Gly, X® = Thr hoic Phe,
X® =Tle hodc Asp, X! = Arg hoic Tyr, X' = Pro hoic khéng c6 mit, X'? = Arg
hozc khong c6 mit, X' = Tyr ho#ic khdng c6 mit, X' = Tyr hoéc khong cé mit,

"> = Gly hosc khéng c6 mit, X'® = Leu hoic khéng ¢6 mit, X" = Asp hoic
khong c6 mit, va X'® = Val hodc khoéng c6; LCDRI1 chira trinh tu axit amin cé
cong thire X' = X* - X° - X' - X° - X0— X7 - X® - X° - X' - X" (trinh tw néu
trong SEQ ID NO:268) trong d6 X! = GIn, X? = Ser hoic Val, X3 = Ile hoéc
Leu, X* = Leu hodc Asn, X° = Asn hoic Tyr, X° = Ser hoic Tyr; X’ = Ile hodc
khong c6; X® = Gly hodic khong c6; X° = Tyr hoic khoéng c6; X' = Asn hosic
khong c6; va X' = Tyr hoic khong c6; LCDR2 chtra trinh tu axit amin ¢6 cong
thire X' — X* — X’ (trinh tw néu trong SEQ ID NO:269) trong d6 X' = Leu hoic
Ala, X* = Ala hoic Gly, va X° = Ser; va LCDR3 chtta trinh tu axit amin cé cong
thire X' - X* - X* - X* - X° - X°— X" — X® - X’ (trinh tu néu trong SEQ ID
NO:270) trong d6 X' = Gln hogc Met, X* = Gln, X> = Ala hodc Tyr, X* = Leu
hodc Asn, X° = Gln hodc Ser, X® = Thr hodc His, X’ = Pro, X% = Tyr hoac Trp,
va X’ = Thr.

Theo mét phuong 4n cu thé hon khac, HCDR1 chita trinh tu axit amin ¢cé
cong thire X' — X? - X° - X* - X® - X® — X" — X® (trinh ty néu trong SEQ ID
NO:265), trong d6 X' = Gly; X* = Phe; X> = Thr ; X* = Phe; X° = Asp hoic
Arg; X® =Asp; X = Tyr; va X® = Ala; HCDR2 chta trinh tu axit amin c6 c6ng
thie X' - X* - X° - X* - X* - X® - X" — X® (trinh tu néu trong SEQ ID
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NO:266), trong d¢6 X' = Ile hodc Leu, X* = Ser, X° = Gly hodc Arg, X*= Ser
hoic Thr, X° = Gly hoic Ser, X° = Gly hoic Val, X’ = Ser hodc Asn, va X® =
Thr hoic Ile; HCDR3 chta trinh tu axit amin c6 cong thire X' — X? - X° = X* -
X5 X6 X7 X X0 X0 _ ! ox12 13 x4 1S 16 _ 17 _ 18
(trinh tu néu trong SEQ ID NO:267) trong d6 X' = Ala, X* = Lys, X° = Asp
hoac Trp, X* = Gly hodc Arg, X° = Leu hodc Thr, X° = Arg hodc Ser, X = Ile
hoac Gly, X® = Thr hoic Tyr, X® = Ile hoic Phe, X'* = Arg hodc Asp, X' = Pro,
Tyr hoic khong c6 mit, X'2 = Arg hodc khéng c6 mat, X" = Tyr hoic khong c6
mit, X'* = Tyr hodc khong c¢6 mit, X = Gly hoac khong c¢6 mat, X'® = Leu
hodc khéng c6 mit, X' = Asp hozc khéng c6 mit, va X'® = Val hozc khong c6;
LCDRI1 chtra trinh ty axit amin ¢6 cong thie X' - X* - X° - X' - X° - X°- X" -
X — X% — X1 - X" (trinh tu néu trong SEQ ID NO:268) trong d6 X' = Gln, X*
= Asp hoic Ser, X =Ile hoic Leu, X* = Ser hoic Leu, X° = Tyr hoic Ile, X° =
Trp hodc Ser; X’ = Ile hodc khong c6; X® = Gly hoic khong ¢6; X° = Tyr hoic
khong co; X!%= Asn hoac khong c6; va X! = Tyr hodc khong c6; LCDR2 chua
trinh ty axit amin c¢6 cong thic X' — X? — X° (trinh ty néu trong SEQ ID
NO:269) trong d6 X' = Leu hoic Val, X* = Ala hodc Gly, va X° = Ser; va
LCDR3 chtra trinh tu axit amin ¢6 cong thire X' - X* - X3 - X - X° - X*- X" -

— X? (trinh ty néu trong SEQ ID NO:270) trong d6 X' = Gln hodc Met, X* =
Gln, X3 = Ala, X* = Leu hodc Asn, X° = Gln hodc Ser, X® = Thr hodc Phe, X' =
Pro, X® = Tyr hoic Ile va X° = Thr.

Theo khia canh thr chin, sang ché dé& xuit khang thé hodc doan lién két
khéng nguyén chura céc trinh ty HCDR1/HCDR2/HCDR3/LCDRI1/LCDR2/
LCDR3 ti cap HCVR va LCVR, trong d6 céc trinh tu HCVR/LCVR dugc chon
tir nhém bao gém cac trinh tu néu trong SEQ ID NO:162/164, 210/212 va
18/20. Theo mot phuong an cu thé hon, céc trinh tw CDR cua chudi nang va
chudi nhe 1a céc trinh tu dugc chita trong HCVR SEQ ID NO:162 va LCVR
SEQ ID NO:164. Theo mdt phuong an cu thé hon khac, cac trinh tu CDR cta
chudi nang va chudi nhe 14 cac trinh tu duge chira trong HCVR SEQ ID NO:18
va LCVR SEQ ID NO:20. Theo mdt phuong 4n cu thé khac nita, céc trinh tu
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CDR ctia chudi ning va chudi nhe 13 cac trinh tw dugc chira trong HCVR SEQ
ID NO:210 va LCVR SEQ ID NO:212.

Sang ché bao gdm cac khang thé khang hIL-4R c6 kiéu glycosyl héa bién
d6i. Theo mdt sb g dung, sy bién ddi dé loai bé cac vi tri glycosyl héa khong
mong mudn c6 thé c6 loi hoic khéang thé thiu gbc fucoza trén chudi
oligosacarit, vi du, dé lam ting chiic ning giy doc té bao qua trung gian té bao
phu thudc khang thé (ADCC: antibody dependent cellular cytotoxicity) (xem
Shield et al. (2002) JBC 277:26733). Theo cac tmg dung khéc, sy bién d6i cta
galactosyl hoa c¢6 thé duogc tao ra dé bién déi tinh gy doc té bao phu thudc bd
thé (CDC: complement dependent cytotoxicity).

Theo khia canh thit mudi, séng ché d& xuit vecto biéu hién tai t& hop
mang phén tir axit nucleic theo sang ché va t€ bao chil mang cic vecto ndy, lam
phuong phép tao ra khang thé hoic doan gin két khdng nguyén theo séng ché
thu duge bing cach nudi cdy céc té bao ch theo sang ché. Té bao chi c6 thé 13
t& bao khong nhan hoic t& bao ¢6 nhan dién hinh, t6t hon 13 t& bao chi 13 té bao

E. coli hoic t& bao dong vat c6vi, nhu té bao CHO.

Theo khia canh th& mudi mot, séng ché d& cap dén dugc phim chua
khéng thé t4i td hop clia nguoi gan két dic hiéu véi hIL-4R va chit mang c6 thé

chép nhan duoc.

Theo khia canh thit mudi hai, sang ché d& cap dén céc phuong phép tc
ché hoat tinh ctia hIL-4 bing c4ch sir dung khéng thé hodc doan gin két khang
nguyén clia n6 theo séng ché. Theo cic phuong 4n cy thé, cac khang thé theo
sang ché ciing trc ché phirc hop hIL-13/hIL-13R1 gén két v6i hIL-4R. Theo mot
phuong 4n, phuong phép nay bao gdm budc cho hIL-4R tiép xtc v6i khang thé
theo sang ché hoic doan gin két khéng nguyén cta né dé e ché hoat tinh hIL-4
ho#ic hIL-4/hIL-13. Theo mdt phuong &n khéac, phuong phép nay bao gdm budc
cho ngudi mic rbi loan bénh duge cai thién bing cach wc ché hoat tinh hIL-4
hodic hIL-4/hIL-13 st dung khang thé theo sang ché hoic doan gin két khang
nguyén cta né. Réi loan bénh dugce didu tri 12 bénh hozc tinh trang bénh bét ky

-12-



20014

ma dugc cai thién, dugc rc ché hodc dugc phong ngira bang viéc loai trir, trc ché

hodc khir hoat tinh ctia hIL-4 hodc hIL-4/hIL-13.

Céc rdi loan bénh lién quan dén IL-4 duogc didu tri béng cac khang thé
hozic cac doan khang thé theo sang ché, vi du, bao gbém bénh viém khép (bao
gbm bénh viém khép nhiém khuén), bénh viém da dang ecpet, bénh mé day vo
can man tinh, bénh xo cing bi, seo phi dai, bénh Whipple, bénh ting san tuyén
tién liét lanh tinh, cac réi loan thuéc phdi nhu bénh hen nhe, trung binh hoiic
ndng, cac tinh trang viém nhu bénh viém rudt, phan tng di ing, bénh Kawasaki,
bénh hdng cau ludi 1iém, hoi chiing Churg-Strauss, bénh Grave, ching tién san
giat, hoi chiing Sjogren, hdi ching tang sinh m6 bach huyét ty mién, bénh thiéu
mau tan huyét tu mién, bénh thuc quan Barrett, viém mang mach nho tu mién,

bénh lao va bénh than hu.

Cac doi tuong va lgi ich khac s& tré nén rd rang khi xem phin mé ta chi

tiét tiép theo.
MG ta chi tiét sang ché

Trude khi m6 ta cac phuong phép theo sang ché, nén hiéu rang sang ché
nay khong bi giéi han ¢ cac phuong phép cu thé va cac didu kién thi nghiém
duoc md t4, ma nén hidu 13 cac phuong phép va cac diéu kién nay c6 thé thay
ddi. Cling nén hiéu rang thuét ngtt dugc sir dung ¢ day chi véi muc dich mo ta
cac phuong 4n cu thé va khong nhim gi6i han pham vi bao ho clia sang ché, vi
pham vi bao hd cla sang ché s& chi bi giéi han bdi cac yéu cau bao hd duogc
dinh kem.

Trir khi duge dinh nghia khac, tit ca céc thuat ngtt k§ thuét va khoa hoc
duge st dung & day déu c6 nghia nhu thuong duoc hiéu béi nguoi cé trinh do
trung binh trong linh vuc ma séng ché d& cap. Mic di cac phuong phap va
nguyén liéu bat ky twong tu hodic tuong duong véi cac phuong phap va nguyén
liéu duge mé ta & day c6 thé duge sir dung trong thyuc hanh hogc kiém tra sang

ché, cac phuong phap va nguyén liéu dugc wu tién dugc mé ta dusi day.
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Dinh nghia

Thuét nglt "IL4R cua nguoi" (hIL-4R), nhu dugc st dung & day, duoc
dung @ chi thu thé xytokin ctia ngudi lién két dic hiéu véi interleukin-4 (IL-4),
IL-4Ra (trinh tu néu trong SEQ ID NO:274). Thuit ngit “interleukin-13 cta
nguoi” (hIL-13) duogc dung dé chi xytokin lién két dic hidu véi thu thé TL-13 va
“phirc hop hIL-13/hIL-13R1” dugc dung dé chi phirc hop duge tao ra béi hIL-
13 lién két v&i phirc hop hIL-13R1, ma phirc hop nay lién két véi thu thé hil-4
dé khoi mao hoat tinh sinh hoc.

Thuat ngit "khang thé", nhu duge sir dung & ddy, dugce dung dé chi phan
tt globulin mién dich chtra bdn chudi polypeptit, hai chudi ning (H) va hai
chudi nhe (L) lién két véi nhau bang cac lién két disulfua. M3i chudi nang chtra
ving bién d6i cua chudi nang (HCVR hodc VH) va ving cb dinh cta chudi
ning. Ving c¢d dinh cua chudi nang chira ba ving CH1, CH2 va CH3. Mdi chudi
nhe chita viing bién déi cuia chudi nhe (LCVR ho#c VL) va ving ¢ dinh cta
chudi nhe. Ving ¢6 dinh cta chudi nhe chira mot vung (CL1). Ving VH va VL
c6 thé con duge chia nhé thanh cac ving siéu bién dbi, dugc goi 1a vung Xac
dinh b tro (CDR: complementary determining region), dt rai ric véi cac ving
duoc bao tdn hon, duoc goi 1a vung khung (FR: framework region). Mdi VH va
VL gdm c6 ba CDR va bén FR, duoc sip xép tir diu amino dén dau carboxy

theo thir ty sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FRA4.

Thuét ngtr "doan lién két khang nguyén" cta khang thé (hodc don gian la
"phan khang thé" hogc “doan khang thé”), nhu dugc st dung & day, duoc dung
dé chi mot hodc nhidu doan khang thé ma van c6 kha ning lién két dac hiéu véi
khang nguyén (vi dy, hIL-4R). Nhén thiy rang chtrc ning lién két khang nguyén
cua khéng thé c6 thé duogc thuc hién béi cdc doan khang thé c6 chiu dai dﬁy du.
Vi du vé cac doan lién két dugc bao ham trong thuét ngft "doan lién két khang
nguyén" cta khang thé bao gdm (i) doan Fab, doan don trj bao gém ving VL,
VH, CL1 va CHI; (ii) doan F(ab'),, doan ludng tri chita hai doan F(ab)’ duogc

lién két boi cau ndi disulfua & ving ban 18; (iii) doan Fd bao gbém ving VH va
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CHI; (iv) doan Fv bao gdm ving VL va VH ctia nhanh don cta khang thé, (v)
doan dAb (Ward et al. (1989) Nature 241:544-546), ma bao gdbm vung VH; va
(vi) CDR. Ngoai ra, mac du hai ving cta doan Fv, VL va VH, duoc mi héa
bang céc gen riéng biét, nhung ching c6 thé dugc lien két véi nhau, bang cach
str dung céc phuong phap tai to hop, bang tac nhan lién két tdng hop cho phép
chung dugc tao ra dudi dang chudi ké tiép don trong d6 cac ving VL va VH cép
d6i dé tao ra cac phén tir ¢ hoa tri mot (duoc biét 1 chudi don Fv (scFv); vi du
xem, Bird et al. (1988) Science 242:423-426; va Huston et al. (1988) Proc. Natl.
Acad. Sci. USA 85:5879-5883. Céc khéang thé ctia chudi don nay cling dugc du
dinh dé bao ham trong thuat ngit "doan lién két khang nguyén" cua khang thé.
Céc dang khéc cta cac khang thé ctia chudi don, nhu 13 doan khang thé dac hiéu
kép va c6 hoa trj hai nho, cling duge bao gém (xem vi du, Holliger et al. (1993)

Proc. Natl. Acad Sci. USA 90:6444-64438).

Thuét ngit khang thé "trung hoa” hodc “tc ché” nhu duoc str dung & day
dé chi khéng thé lién két v6i hIL-4R din dén tc ché hoat tinh sinh hoc cta hIL-
4 va/hozic hIL-13. Su ¢ ché hoat tinh sinh hoc ctia hIL-4 va/hodc IL-13 nay c6
thé duoc danh gia béng viéc do mot hodc nhiéu chi thi cta hoat tinh sinh hoc
ctia hIL-4 va/hodc hIL-13 d& duogc biét trong linh vuc, nhu sy hoat hoa té bao
gdy ra boi hIL-4- va/hogc IL-13 va lién két cta hiL-4 véi hIL-4R (xem cac vi du
dudi day).

“CDR” hodc viing xac dinh bd tro 1a ving siéu bién d6i dugc dat rai rac
trong cac vung dugc bao toan hon, dugce goi 1a “vung khung” (FR). Theo cac
phuong 4n khic vé& khang thé khang hIL-4R hosc doan cia nd theo sang ché,
céc FR c6 thé gibng hét céc trinh tu dong mam ngudi hodc ¢6 thé duge bién di
tu nhién hodc nhén tao.

Thuat ngft "cong hudng plasmon bé mat" nhu duge st dung & day dé chi
hién tuong quang hoc cho phép phan tich cac twong tac theo thoi gian thuc bang
viéc phat hién céc thay dbi vé ndng do protein trong khuén cam bién sinh hoc,

vi dy, bang cach sir dung hé¢ BIACORE™ (Pharmacia Biosensor AB).
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Thuét ngir “epitop” dugc dung d chi thé xac dinh khang nguyén tuong
tac voi vi tri lién két khang nguyén dic hidu trong ving bién dbi cia phan tir
khang thé dugc biét 14 can vi. Khang nguyén don c¢6 thé c6 hon mot epitop. Céac
epitop c6 thé ¢ cau hinh riéng hoidc thing. Epitop céu hinh riéng duoc tao ra
bdi céc axit amin k& nhau trong khong gian tir cac doan khac nhau cta chudi
polypeptit thing. Epitop thing 1a epitop dugc tao ra boi cac gde axit amin lién
ké trong chudi polypeptit. Trong trudng hop nhét dinh, epitop ¢6 thé bao gbm
gbc sacarit, nhém photphoryl hodic nhém sufonyl trén khang nguyén.

Thuét ngit "gan gibng" khi d& cép dén axit nucleic hodc doan ctia né, chi
ra ring, khi dugc sép thing hang t6i wu véi cac doan xen hodc doan khuyét
nucleotit thich hgp véi mét axit nucleic khac (hodc soi b tro cta nod), thi cd do
dong nhét trinh tu nucleotit bing it nhét khoang 95% va tét hon 13 it nhét
khoang 96%, 97%, 98% hodc 99% cac bazo nucleotit, nhu duoc do béng thuat
toan da biét bat ky vé do dong nhét trinh ty, nhu 1a FASTA, BLAST hodic Gap,

nhu duoc thdo luén duéi day.

Khi 4p dung cho polypeptit, thuat ngt "gan gibng” nghia 1a hai trinh tu
peptit, khi dugc sdp thang hang t6i wu, nhu bang cac chuong trinh GAP hoic
BESTFIT br?mg cach sir dung trong lugng khe hé mic dinh, c6 chung murc do
twong ddng vé trinh tu it nhAt bang 95%, tham chi tdt hon nita 1a mtc do tuong
ddng v& trinh tu it nhét bang 98% hodc 99%. Tt hon 13, cac vi tri con lai khong
giéng ma khéc nhau bdi su thé axit amin bao toan. "Sur thé axit amin béo toan"
1a su thé trong d6 gbc axit amin duoc thé bang mot gde axit amin khac ¢ chudi
bén (nhom R) véi cac tinh chit hoa hoc tuong tu (vi du, dién tich hodc tinh ky
nude). Noi chung, su thé axit amin bao toan sé& khong thay ddi déang ké cac dic
tinh chic néng cua protein. Trong cac truong hop ma hai hodc nhiéu trinh tu
axit amin khong gidng nhau do su thé bao toan, thi phan traim muc do tuong
dong vé trinh ty hodc dd tuong ddng c6 thé dugc didu chinh huéng 1én dé hicu
chinh ban chét bao toan cta su thé. Cac phuong phép tao ra su diéu chinh 1a d3

biét dén dbi vei ngudi c¢6 hiu biét trung binh trong linh vuc. Vi du, xem
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Pearson (1994) Methods Mol. Biol. 24: 307-331. Céc vi du vé& c4ac nhém axit
amin c6 mach bén c6 tinh chit hoa hoc tuong tu bao gdm (1) mach bén béo:
glyxin, alanin, valin, leuxin va isoleuxin; (2) mach bén béo-hydroxyl: serin va
threonin; (3) mach bén chira amit: asparagin va glutamin; (4) mach bén thom:
phenylalanin, tyrosin, va tryptophan; (5) mach bén bazo: lysin, arginin va
histidin; (6) mach bén axit: aspartat va glutamat va (7) mach bén chta luu
huynh 14 xystein va methionin. C4c nhém thé axit amin bao toan dugc wu tién
1a: valin-leuxin-isoleuxin, phenylalanin-tyrosin, lysin-arginin, alanin-valin,
glutamat-aspartat va asparagin-glutamin. Theo mét cach khac, su thé bao toan 1a
su thay doi bat ky c6 gia tri duong trong ma tran log-likelihood PAM250 dugc
bdc 16 trong Gonnet et al. (1992) Science 256: 1443-1445. Su thé "béo toan vira
phai" 1a sy thay dbi bat ky c6 gi4 tri khong 4m trong mo hinh theo log PAM250.

Muc d6 twong dong vé trinh ty clia cac polypeptit, ma con dugce goi 1a do
ddng nhét trinh tu, thuong duge do bang cach str dung phdn mém phén tich trinh
tw. Phin mém phén tich protein cap doi c4c trinh tu twong tur bang cach sir dung
cac phép do tuong ddng dugc gan cho nhiéu sy thé, su khuyét doan khac nhau
va céc bién ddi khac, bao gbm su thé axit amin bao toan. Vi du, phdn mém GCG
bao gdm céc chuong trinh nhu Gap va Bestfit ¢6 thé duoc st dung véi céc thong
s mic dinh dé xac dinh mtrc do tuong déng vé trinh tu hoac d0 déng nhét trinh
tu gilta cac polypeptit c6 li€n quan chit ch&, nhu 1a cac polypeptit tuong ddng tix
céc loai sinh vat khac nhau hoic gifta protein kiéu dai va thé d6t bién cia né. Vi
du, xem GCG phién ban 6.1. Céc trinh tu polypeptit ciing ¢6 thé dugc so sanh
béng cach sir dung FASTA sir dung c4c thong sb mic dinh hodc dugc dé nghi,
chuong trinh trong GCG phién béan 6.1. FASTA (vi du, FASTA2 va FASTA3)
dé cap dén su sip thang hang va phan trim muc do tuong ddng vé trinh tu cla
céc ving c6 su chdng chéo t6t nhit gitta céc trinh tu nghi van va tim kiém
(Pearson (2000) néu trén). Mt thuét todn wu tién khac khi so sanh trinh tu theo
sang ché véi co s& dit liéu chira mét s6 luong 16n trinh tu tir cac sinh vat khac
nhau la chuong trinh may tinh BLAST, dic biét 1a BLASTP hodac TBLASTN,
bang cach sir dung céc thong sb mic dinh. Vi dy, xem Altschul et al. (1990) J.
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Mol. Biol. 215:403-410 va Altschul et al. (1997) Nucleic Acids Res. 25:3389-
402.

Diéu ché khang thé ctia ngudi

Céc phuong phap sin xuit khang thé cta ngudi bao gdm cac phuong
phéap dugc moé ta, vi duy, trong US 6.596.541, Green et al. (1994) Nature
Genetics 7:13-21), US 5.545.807, US 6.787.637.

DPong vat gam nham c6 thé duge gdy mién dich bang phuong phap bét ky
da biét trong linh vuc nay (vi du, xem Harlow and Lane (1988) Antibodies: A
Laboratory Manual 1988 Cold Spring Harbor Laboratory; Malik and Lillehoj
(1994) Antibody Techniques, Academic Press, CA). Tét hon 14 cac khang thé
theo sang ché dugc didu ché bing cach sir dung k¥ thuat VELOCIMMUNE™
(US 6.596.541). Chudt bién déi gen trong d6 céc ving bién ddi ctia chudi ning
va chudi nhe globulin mién dich ndi sinh dugc thay thé béng cac ving bién dbi
clia nguoi twong tng dugc kich thich bang khang nguyén quan tAm va cac té bao
bach huyét (nhu 14 & bao B) duogc l4y tir chudt bidu hién khang thé. Cac té bao
bach huyét c6 thé duoc ngung tu véi dong té bao u tay dé tao ra cac dong té bao
lai bt tir va cac dong té bao lai nay dugc sang loc va lya chon dé nhan biét cac
dong té bao lai tao ra cac khang thé dic hiéu véi khang nguyén quan tim. ADN
ma hoa cac ving bién ddi cta chudi ning va chudi nhe c6 thé dugc phéan lap va
lién két véi cac ving ¢b dinh isotyp mong muén ctia chudi ning va chudi nhe.
Protein khang thé nay c6 thé duge tao ra trong té bao, nhu té bao CHO. Theo
mét cach khac, ADN ma héa céc khang thé kham dic hiéu khang nguyén hodc
céc ving bién déi ciia chudi nhe va chudi nging c6 thé duoc phan lap truc tiép tir

céc té bao lympho dic hiéu khang nguyén.

ADN mai héa céc ving bién d6i cta chudi ning va chudi nhe ctia khéng
thé dugc phan 14p va lién két hoat dong véi ADN ma héa cac ving ¢b dinh cia
chudi ning va chudi nhe cta ngudi. Sau d6, ADN dugc biéu hién trong té bao
c6 kha ning biéu hién khang thé cua ngudi ddy du. Theo mot phuong 4n cu thé,
té bao la t& bao CHO.
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Céc khang thé c6 thé hitu ich trong viée didu tri dé e ché su tuong tac
phdi tir - thu thé hodc @ ché tuong tac thanh phn thu thé, hon 12 tiéu diét t bao
nho sy ¢b dinh bd thé (tinh doc t& bao phu thudc bd thé) (CDC: complement-
dependent cytotoxicity) va gép phan vao tinh doc t& bao qua trung gian té bao
phu thudc khang thé (ADCC: antibody dependent cell-mediated cytotoxicity).
Ving ¢b dinh cta khang thé 1a quan trong trong kha ning khang thé ¢ dinh bd
thé va gay doc té bao phu thudc té bao. Do do, isotyp ctia khang thé c6 thé duoc

lya chon trén co sé lidu c6 mong mudn khang thé gy doc té bao hay khong.

Globulin mién dich ctia ngudi c6 thé tdn tai & hai dang lién quan dn tinh
khong ddng nhét ban 18. G dang thi nhét, phén tir globulin mién dich chta ciu
tric bén chudi én dinh khoang 150-160 kDa, trong d6 cac dime duoc gin véi
nhau béi lién két disulfua cua chudi ning gitta cac chudi. O dang thtr hai, cac
dime khéng duoc lién két qua lién két disulfua gitta cac chudi va phan tir
khoang 75-80 kDa duoc tao ra gém c6 chudi nhe va chudi ning két hop déng
héa tri (ntra khang thé). Cac dang nay rat kho téch ra, ngay ca sau khi tinh ché ai
luc. Tén sb xuét hién dang thir hai trong nhiéu isotyp IgG nguyén ven 1a do,
nhung khoéng chi gi6i han &, sy khac biét vé cdu tric c6 lién quan dén isotyp
ving ban 1& ctia khang thé. Thuyc ra, su thé axit amin don trong ving ban 1 cta
ban 1& IgG4 cia ngudi ¢6 thé lam giam déng ké su xuét hién cua dang thtr hai
(Angal et al. (1993) Molecular Immunology 30: 105) dén muc thudong duoc
quan sét bang cach st dung ban 18 IgG1 cuia ngudi. Sang ché nay bao gdm cac
khang thé c6 mdt hodc nhiéu dot bién trong ving ban 18, CH2 hoic CH3, vi du,
c6 thé can thiét trong quy trinh didu ché, dé cai thién hiéu suét ctia dang khang
thé mong mudn.

Ban dau, cac khang thé kham 4i lyc cao duge phén 1ap c¢6 ving bién ddi
clia ngudi va ving ¢b dinh cia chudt. Nhu duge mé ta dudi day, cac khang thé
duoc déc trung va lua chon cho céc dic tinh mong mudn, bao gém ai luc lién
két v&i hIL-4R, kha ning ngin can hIL-4 lién két véi hIL-4R va/hoic tinh chon

loc ddi véi protein ciia ngudi. Céc ving ¢6 dinh ctia chuét duoc thay thé bang
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céc ving ¢ dinh cta ngudi mong mudn dé tao ra khang thé cia nguoi ddy du
theo sang ché, vi du, IgG4 hoic IgG1 kiéu dai hodc bi bién ddi (vi du, cac trinh
tu néu trong SEQ ID NO:271, 272, 273). Trong khi ving ¢6 dinh duogc lua chon
c6 thé thay dbi theo viéc su dung cu thé, su lién két khéng nguyén ai luc cao va
céc dic tinh dic hidu dich c6 & ving bién doi.

Lap ban db epitop va céc k¥ thuat c6 lién quan

Dé sang loc cac khang thé lién két véi epitop cu thé, thir nghiém (e hé
chéo thong thuong nhur thir nghiém duge md ta trong tai liéu Harlow and Lane,
néu trén cé thé duogc thuc hién. Cac phuong phép khéc bao gdm dot bién quét
alanin, vét peptit (Reineke (2004) Methods Mol Biol 248:443-63), ho#c phan
tich tich peptit. Ngoai ra, cac phuong phap nhu 14 cét epitop, chiét epitop va
bién d6i hoa hoc cac khang nguyén c6 thé duoc st dung (Tomer (2000) Protein
Science: 9:487-496).

Dinh dang duoc trg gitip bdi su bién d6i (MAP: Modification-Assisted
Profiling) con dugc goi 1a dinh dang khang thé dua vao cAu tric khang nguyén
(ASAP: antigen structure-based antibody profiling) 1a phuong phap ma phéan
loai sb Iuogng 16n cac khéng thé don dong (mAb: monoclonal antibody) truc tiép
chéng lai cing mot khang nguyén theo sy tuong ddng cua profil lién két cua
mdi khang thé v6i bé mit khang nguyén bi bién ddi héa hoc hoic bang enzym
(US 2004/0101920). Mdi loai ¢6 thé phan 4nh mét epitop duy nhat ma khéc hén,
hodc chéng chéo mdt phan véi epitop dugc thé hién bsi mot loai khac. K§ thuat
nay cho phép loc nhanh cac khéng thé gibng hét vé& mit di truyén sao cho viéc
xéc dinh dic tinh c¢6 thé duoc tdp trung vao cic khang thé khac biét vé mat di
truyén. Khi duoc st dung dé sang loc té bao lai, MAP c6 thé tao diéu kién thuan
lgi cho sy nhén dang cac dong vo tinh lai hiém véi cac dic tinh mong mudn.
MAP c6 thé duoc s dung d phan loai céac khang thé hIL-4R theo sang ché
thanh c4c nhém khang thé lién két véi cac epitop khéc nhau.

Céc chét c6 thé duoc su dung dé thay ddi cdu tric cua khang nguyén

duge co dinh 1a cac enzym, vi dy, cic enzym phan giai protein va cac chat hda
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hoc. Protein khéng nguyén c6 thé dugc gitt ¢ dinh trén bé mat chip cam bién
sinh hoc hodc cac hat polystyren. Hat nay c6 thé dugc xur ly, vi du, bang thu
nghiém nhu thr nghiém phat hién LUMINEX™ da thanh phén (Luminex Corp.,
TX). Boi vi kha nang cia LUMINEX™ xir Iy phép phén tich sit dung phén tich
nhiéu thanh phan dén 100 kiéu hat khac nhau, nén LUMINEXT™ tao ra gan nhu
c4c bé mit khang nguyén khong bi giéi han véi nhiéu bién ddi, dn dén cai thién
d6 chinh xac trong qué trinh dinh dang epitop khang thé trong thir nghiém cam
bién sinh hoc.

Khéng thé dic hiéu kép

Céc khang thé theo sang ché 6 thé 12 khang thé dac hiéu véi mot khang
nguyén, hai khang nguyén, hodc nhiéu khang nguyén. Cac khang thé dic hiéu
véi nhidu khang nguyén c6 thé dic hiéu véi nhiéu epitop khac nhau cta mot
polypeptit dich hogc c6 thé chira ving lién két khang nguyén dic hiéu véi nhiéu
hon mot polypeptit dich. Vi du, xem Tutt et al. (1991) J. Immunol. 147:60-69.
Céc khéng thé khang IL-4R cua ngudi ¢ thé duoc lién két hoic ddng biéu hién
bang mot phan tir chic nang khéc, vi du, mét peptit hodc protein khac. Vi du,
khang thé hodc doan ctia né c6 thé lién két vé mat chirc ndng (vi du, bang cach
lién két héa hoc, dung hop gen, lién két khong ddng hoa tri hozc bing céach
khac) v6i mot hoge nhiéu thuc thé phan tir khac, nhu khéng thé hoic doan khang
thé khac, dé tao ra khang thé dic hidu véi hai khang nguyén hoic nhiéu khang
nguyén véi tinh dic hiéu lién két thi hai.

Str dung trong diéu tri bénh va dugc phdm

Sang ché dé cap dén duoc pham dung d& diéu tri bénh, trong do6 dugc
phdm nay chira céc khéng thé khang IL-4R hodc doan lién két khang nguyén cua
n6 theo sang ché nay. Cac duoc pham ding dé didu tri bénh theo sang ché s&
duoc st dung véi chat mang, t4 duge va cac chit khac thich hop ma dugc dua
vao duge pham d& cai thién sy van chuyén, phan phdi, dung nap va tinh chét
twong tu. Nhiéu dugc phdm thich hop c6 thé duge tim thiy trong cOng thirc bao

ché ma céc nha bao ché da biét: Remington's Pharmaceutical Sciences, Mack
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Publishing Company, Easton, PA. Cc duoc phdm nay, vi dy, bao gdm bot, bot
nhéo, thudc md, gel, sap, dau, lipit, lipit (cation hodc anion) chra nang (nhu 13
LIPOFECTIN™), thé lién hop ADN, bot nho hip thu & dang khan, nhil tuong
dau trong nuée va nude trong dau, nhil twong cacbovac (cac hop chét polyetylen
glycol c6 trong lugng phan tir khac nhau), gel ban ran va hdn dich béan rén chira
cacbovac. Xem Powell et al. "Compendium of excipients for parenteral

formulations" PDA (1998) J Pharm Sci Technol 52:238-311.

Liéu lugng c6 thé thay dbi tiy theo tudi va kich thuée cta dbi tugng su
dung, bénh dich, tinh trang bénh, dudng dung va cic yéu té tuong tu. Khi khang
thé theo séng ché duge st dung dé diéu tri cac tinh trang bénh va bénh cé lién
quan dén IL-4R, & bénh nhén trudng thanh, thun loi néu dung khang thé theo
sang ché qua dudng tinh mach véi lidu don nim trong khoang tir 0,01 dén 20
mg/kg thé trong, t6t hon 1a tr 0,02 dén 7, tr 0,03 dén 5 hoac tir 0,05 dn 3
mg/kg thé trong. Ty vao mic do nghiém trong cta tinh trang bénh, tin sudt va

khoéng thoi gian diéu trj ¢6 thé duoc didu chinh.

Nhiéu hé giai phong thude dd duge biét va c6 thé duoc sir dung dé giai
phéng dugc phim theo sang ché, vi dy, bao nang trong liposom, vi hat, vi nang,
té bao tai td hop c6 kha niang biéu hién céc virut dot bién, su nhdp ndi bao qua
trung gian thu thé (vi du, xem Wu et al. (1987) J. Biol. Chem. 262:4429-4432).
Céc phuong phéap dua dugc phdm vao co thé bao gdm, nhung khong chi gidi
han 6, trong da, trong co, trong mang bung, trong tinh mach, dudi da, trong miii,
ngoai mang cimg, va qua dudng udng. Duoc phdm c6 thé dugce dung bang con
dudng thuén tién bét ky, vi du, béng truyén dich hoic tiém liéu 16n, béng cach
hip thu qua céc 16p 16t biéu mé hodc niém mac da (vi du, niém mac miéng,
niém mac tryc trang va rudt, v.v.) va c6 thé duoc dung cung véi chét co hoat

tinh sinh hoc khac. Viéc st dung nay cé thé 1a toan than hoic tai chd.

Dugc pham c6 thé cling duoc phan phdi trong nang, cu thé 1a liposom
(xem Langer (1990) Science 249:1527-1533; Treat et al. (1989) in Liposoms in

the Therapy of Infectious Disease and Cancer, Lopez Berestein va Fidler (eds.),
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Liss, New York, pp. 353-365; Lopez-Berestein, ibid., pp. 317-327; xem phan
tdng quat.

Trong mot sb trudng hop, duge phim c6 thé duge phan phdi trong hé giai
phéng cé kiém soat. Theo mét phuong an, bom cé thé dugc st dung (xem
Langer, supra; Sefton (1987) CRC Crit. Ref. Biomed. Eng. 14:201). Theo mdt
phuong 4n khéc, nguyén lidu polyme c6 thé duoc sir dung (xem Medical
Applications of Controlled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Florida (1974). Theo m{t phuong 4n khac nita, hé giai phong c6 kiém
soat ¢6 thé duge dat gén v6i dich cua duoc phém, do d6 doi héi chi mdt ph?m
cia lidu ding toan than (vi du, xem Goodson, Medical Applications of
Controlled Release, supra, vol. 2, pp. 115-138, 1984). Cac hé giai phong co
kiém soat khac dugc thao ludn trong bai bao cta Langer (1990) Science

249:1527-1533.

Dugc phim dang tiém c6 thé bao gdm cac dang dung d& s dung qua
duong tiém tinh mach, tiém dudi da, tiém trong da va tiém trong co, truyén nho
giot, v.v.. Dugc pham dang tiém nay c6 thé duoc bao ché bang cac phuong phap
chung d3 biét. Vi du, duoc pham dang tiém c6 thé duoc bao ché, vi du, bé‘mg
cach hoa tan, tao huyén phit hodc nhil tuong héa khang thé hodc mudi cua nd
duoc mé ta néu trén trong mdi trudng nudc vo khudn hodc mdi truong dau
thuong dugc str dung dé tiém. Mai trudng nude dé tiém, vi du, nuéc mudi sinh
1y, dung dich dang truong chita glucoza va céc chét phu trg khac, v.v., c6 thé
duoc sir dung két hop v6i chat hoa tan thich hop nhu rugu (vi du, etanol), ruou
da chic (vi du, propylen glycol, polyetylen glycol), chit hoat dong bé mat
khéng ion [vi dy, polysorbat 80, HCO-50 (polyoxyetylen (50 mol) san phim
cong cta dau thiu dau hydro héa)], v.v.. Mdi trudng dau duoe sir dung, vi du,
dau vung, dau dau tuong, v.v., c6 thé duogc str dung két hop véi chit hoa tan nhu
la benzyl benzoat, rugu benzyl, v.v.. Do d6, dugc phdm dang tiém duoc bao ché

t6t hon 14 duoc nap ddy vao 6ng thudc tiém thich hop.

Thuén loi 13, duge pham ding qua dudng udng hoic dung ngoai duong
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tiéu hoa dugc mé ta néu trén duoc bao ché trong cac dang dung & liéu don vi
dugc lam phu hop véi liéu ding ciia cac hoat chét. Cac dang dung nay & lidu
don vi bao gém, vi dy, vién nén, vién tron, vién nang, thudc tiém (éng thude
tiém), thubc dan, v.v.. Noi chung, luong khang thé néu trén c6 mat véi luong
nam trong khoang tir 5 &n 500 mg mdi dang liéu ding & lidu dung don vi; dac
biét 1a & dang thubc tiém, duge wvu tién 1a khéang thé néu trén c6 mat voi luong
nam trong khoang tir 5 dén 100 mg va tir 10 dén 250 mg d6i voi cac dang liéu

dung khéc.

Liéu phap diéu tri don va két hop: Céc khang thé va doan khang thé theo
sang ché c6 thé duoc ding dé diéu tri bénh va rdi loan bénh ma duoc cai thién,
trc ché hodc giam thiéu bang cach lam giam hoat tinh IL-4. Céc rdi loan bénh
nay bao gém céc rdi loan dugc dic trung bai su biéu hién bt thuong hodc qua
murc IL-4 ho#ic boi mdt dap tng té bao chu bt thudng véi su san sinh IL-4. Cac
rdi loan bénh lién quan dén IL-4 ma duoc diéu tri bang céc khang thé hodc doan
khang thé theo sang ché bao gdm, vi du, bénh viém khép (bao gém viém khép
nhiém khuan), viém da dang ecpet, ching may day v6 cdn man tinh, bénh xo
ctimg bi, seo phi dai, bénh Whipple, bénh ting san tuyén tién liét lanh tinh, cac
r6i loan vé phéi nhu bénh hen (nhe, trung binh ho#c ning), cac rdi loan viém
nhu bénh viém rudt, cdc phan tmg di Gmg, bénh Kawasaki, bénh hong cau ludi
liém, hoi ching Churg-Strauss, bénh Grave, ching tién san giat, hoi ching
Sjogren, hi chimg ting sinh mo bach huyét tu mién, bénh thiéu mau tan huyét
tu mién, bénh thuc quéan Barrett, viém mang mach nho tu mién, bénh lao, viém
da di Ung, viém loét dai trang, ching xo hda, va bénh thén hu (xem U.S.
7.186.809).

Sang ché bao gém liéu phéap didu trj két hop, trong d6 khang thé hodc
doan khang thé khang IL-4R duoc dung két hop v6i chét diéu tri tht hai. Li¢u
phap didu trj két hop va ding ddng thoi khong bi gidi han & viee ding dong
thoi, nhung bao gdm cac ché do diéu trj trong d6 khang thé hoac doan khéng thé

khang IL-4R dugc dung it nhat mot 1an trong dot diéu trj ¢6 lién quan dén viée
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dung it nhat mot chit diéu tri khac cho bénh nhan. Chét didu tri tht hai 6 thé 1a
mdt chit d6i khang IL-4 khac, nhu méot khang thé/doan khang thé khéc hoic thu
thé xytokin tan duoc, chat d6i khang IgE, thudc chéng hen (corticosteroit, thude
khéng phai steroit, chit chii van beta, chit ddi khéng leukotrien, xanthin,
fluticason, salmeterol, albuterol) ma c6 thé dugc phan phdi bang cach xdng hit
hodc cac cach thich hgp khac. Theo mot phuong an dic biét, khang thé hoic
doan khang thé khang IL-4R theo sang ché c6 thé duoc ding cing véi chit dbi
khang IL-1, nhu 14 rilonacept hozc chat dbi khang IL-13. Chét diéu tri thtt hai c6
thé bao gém mbt hodc nhiéu chit dbi khang thu thé leukotrien dé didu trj cac rdi
loan bénh nhu 14 bénh viém dj Gng, vi du, bénh hen va di tmg. Céc vi du vé chét
d6i khang thu thé leukotrien bao gdm, nhung khong chi gidi han &, montelukast,
pranlukast va zafirlukast. Chat diéu tri thi hai c6 thé bao gdm chét e ché
xytokin nhu mot hodc nhiéu TNF (etanercept, ENBREL™), chit ddi khéang IL-
9, IL-5 hoac IL-17.

Séang ché cfing bao gdm viéc sir dung khéng thé khang IL-4R bét ky hoc
doan lién két khang nguyén dugc md ta & day dé san xuét thude dé diéu tri bénh
hodc réi loan bénh, trong d6 bénh hosc réi loan bénh dugc cai thién hodc duoc
tic ché béng cach loai bd, e ché hoic gidm bét hoat tinh interleukin-4 cuda
ngudi (hIL-4). Vi du vé bénh hodc rdi loan bénh nay bao gdém, vi du, bénh viém
khép, viém dang ecpet, chimg may day vo cin man tinh, bénh xo cimg bi, seo
phi dai, bénh Whipple, bénh ting sin tuyén tién liét lanh tinh, cac rdi loan thudc
phéi, hen, cac rdi loan viém, phéan Ung di img, bénh Kawasaki, bénh héng cau
lui liém, hoi ching Churg-Strauss, bénh Grave, ching tién san giat, hoi chimg
Sjogren, hdi ching tang sinh mé bach huyét ty min, bénh thiéu mau tan huyét
tur mién, bénh thuc quan Barrett, viém mang mach nho ty mién, bénh lao, bénh

than hu, viém da di g va bénh hen.
Vi du thye hién sang ché

Céc vi du sau day duogc dua ra dé cung cip cho nguoi cé trinh dd trung

binh trong linh vuc nay su boc 1 day du va sy mé ta cach lam thé nao tao ra va
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stt dung céc phuong phap va duge phdm theo sang ché va khong nham gi6i han
pham vi ctia sang ché. Céc ¢ ging duoc tao ra dé dam bao tinh chinh xé4c vé
cac con s duoc sur dung (vi dy, lugng, nhiét do, v.v.) nhung mot sd sai s6 va do
1éch chuén thi nghiém van nén dugc tinh dén. Trir khi duoc quy dinh khac, cac
phan duoc tinh theo phan trong luong, trong luong phén tir 1a trong luong phan
tir trung binh, nhiét do 1a d6 C va 4p suét 1a ap sudt khi quyén hodc gan &p sut
khi quyén.

Vi du 1: Tao ra khang thé cua ngudi cia thu thé IL-4 caa nguoi.

Chuét VELOCIMMUNE™ (Regeneron Pharmaceuticals, Inc.; US
6.596.541) dugc gdy mién dich bang IL-4R cua nguoi (hIL-4R, trinh tu néu
trong SEQ ID NO:274) hodc hdn hgp ctia hIL-4R va protein IL-4R (mfIL-4R,
trinh tu néu trong SEQ ID NO:275) hosic ADN cua khi (Macaca fascicularis).
Dé thu dugc dap ing mién dich ti rru, chudt sau d6 duoc tdng cudng mién dich
ctt mdi 3-4 tuan va ldy mau sau 10 ngdy ting cudng mién dich dé danh gi4 su

tién trién cua dap tmg khang khang nguyén.

Khi chudt dat dugc dap tmg mién dich t8i da, cac t& bao B biéu hién
khang thé duogc thu thap va dung hop vdi céc té bao u tiy cua chudt dé tao thanh
thé lai. Theo mét cach khac, cac khang thé dic hiéu khang nguyén duoc tach
truc tiép tir cac té bao B khong dung hop véi té bao u tiy, nhu duoc mo ta trong
US 2007/0280945A1. Céc dong té bao CHO bidu hién khang thé t4i t& hop én
dinh dugc tao ra tir cac thé tai t6 hop phan 1ap thich hop. Cac khang thé don
dong can thiét vé& mat chirc nang dugc lua chon bing cach sang loc moi truong
chira thé lai hodc céc t& bao chuyén nhiém veé tinh dic hiéu, ai luc lién két khang

nguyén va kha ning trc ché hIL-4 lién két v6i hIL-4R (dugc mo ta dudi day).

Mbt sé khang thé khang hIL-4R thu duoc bang cac phuong phép néu trén
bao gdm céc khang thé mAu H4HO83P, HAH094P va H4H095P, HAH098P va
H4H099P da dugc tao ra. Cac khang thé khéng hIL-4R mAu nay va cac tinh chit

sinh hoc ctia nd, duge mo ta chi tiét hon trong cic vi du sau day.

Vi du 2: X4c dinh 4i lyc lién két khang nguyén
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Ai luc lién két (Kp) ctia cic khang thé dd chon dbi véi hIL-4R & 25°C
hoac 37°C duogc xac dinh béng cach st dung thtr nghiém cdng hudng plasmon
bé mit cam bién sinh hoc thoi gian thue (BIACORE™ 2000). Mot cach ngin
gon, khang thé dugc bt giit trén bé mat khang thé da dong khang hFc cua dé
duogc tao ra nho viée cdp doi truc ﬁép v6i chip BIACORE™ @ tao thanh bé mat
khang thé bi bat giit. hIL-4R monome (R&D Systems) hodic hIL-4R-mFc dime &
céc ndng d (ndm trong khoang tir 50 nM dén 12,5 nM) dugc tiém trén bé mit
khéng thé bi bat giit & murc 10 pl/phut trong 2,5 phut & 25°C hoic 37°C. Su lién
két ctia khang nguyén v&i khang thé va su phan ly phitc hop lién két nay, dugc
theo ddi theo thdi gian thuc. Hing s6 phan ly cin bang (Kp) va héng sb tbc d6
phan ly duoc xac dinh bang viéc thuc hién phéﬁ tich dong hoc bing céch st
dung phdn mém dénh gia BIA. Phin mém danh gia BIA ciing duoc str dung dé
tinh thoi gian ban thai phén ly phirc hgp khdng nguyén/khang thé (T,,). Két qua
duoc thé hién trong Bang 1. NB: Khong quan sat thdy su lién két khang thé-
khéng nguyén trong diéu kién thi nghiém. MAu déi ching; khang thé khang IL-
4R cua ngudi day du (US 7.186. 809; céc trinh tu néu trong SEQ ID NO:10 va
12).

Béang 1

25°C 37°C

Khang thé Monome Dime Monome Dime

Kp (pPM) (T2 (phtt) Kp (pM)|T112 (phut)Kp (pM)| T/ (phat)|Kp (pM)|T /2 (phiit)

Mau dbi chig| 1100 18 94 186 3970 4 114 158
H4HO083P 48 361 28 245 183 87 38.1 163
H4H094P NB - NB - NB - NB -

H4HO095P 274 131 302 156 437 49 314 116

H4H098P 94,1 243 67.6 237 157 129 38.8 158

H4H099P NB - NB - NB - NB -

-27-




20014

Ai luc lién két (Kp) cta cc khang thé da chon dbi véi IL-4R cua khi
(Macaca fascicularis) (mfIL-4R) & 25°C hodc 37°C ciing dugc xac dinh bang
cach st dung thir nghiém céng hudng plasmon bé mit cam bién sinh hoc theo
thoi gian thuc duge mo ta néu trén voi mflL-4R-myc-myc-his (mfIL-4R-mmh)
monome hodc mfIL-4R-mFc¢ dime & cac néng dd (ndm trong khoang tir 100 nM
dén 25 nM). Chi c6 khang thé H4HO098P c6 kha nang lién két véi ca monome va
mfIL-4R dime & 25°C véi Kp twong tng bang 552 nM va 9,08 nM. Ngoai ra,
khang thé H4HO098P ciing lién két v6i mfIL-4R dime & 37°C véi Kp bang 24,3
nM. H4HO083P c6 lién két rit yéu v6i mfIL-4R dime.

Ai luc lién két khang thé-khang nguyén ciing duoc dénh gia bang cach sir
dung thir nghiém canh tranh dung dich trén co s& ELISA. Mot cach ngén gon,
dAu tién dia 96 giéng MAXISORP™ duoc bao bang 5 pg/ml avidin qua dém,
tip theo trc ché bang BSA trong 1 gid. Sau d6, dia da bao avidin dugc 0 véi 250
ng/ml biotin-hIL4 trong 2 gid. Pia nay dugc sit dung dé do hIL-4R-mFc tu do
(hIL-4R dime) hodc hIL-4R-myc-myc-his tw do (hIL4R-mmh, hIL4R monome)
trong cac dung dich mau chudn dd khang thé. Pé tao mau chuin d6 khang thé,
luong khong ddi ctia hIL-4R-mFc 25 pM hodc hIL-4R-mmh 200 pM duoc tron
trude voi cac luong khang thé thay dbi, nim trong khoang tir 0 dén 10 nM theo
cach pha lodng hang loat, tiép d6 0 trong 1 gid & nhiét d6 trong phong cho phép
lién két khang thé-khang nguyén dat cin biang. Sau d6, cac dung dich mau da
can bang duoc chuyén vao cac dia bao hIL-4 dé do hIL-4R-mFc tu do hodc hIL-
4AR-mmbh tu do. Sau khi lién két duoc 1 gi0, dia dugc rira va hIL-4R-mFc lién
két dugc phat hién bang cach st dung khang thé da dong khang mFc cia chudt
lién hop v6i HRP hodc cac khang thé da dong khang myc cta dé lién hop véi
HRP. Gia tri IC5¢ dugc xac dinh (Béang 2).
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Béang 2
q ICs0 (pM)
Khéang thé
hIL-4R-mFc 25 pM | hIL-4R-mmh 200 pM

Mau d6i ching 8,2 87

H4H083P 9,6 80

H4H094P >10,000 >10,000

H4H095P 40 90

H4H098P 8,8 74

H4H099P >10000 >10000

Thi nghiém canh tranh dung dich trén co s& ELISA ciing duoc sir dung dé
xac dinh d6 phan tng chéo cua cac khang thé v6i IL-4R ctia khi. Khang thé
H4HO098P biéu thi ICs, véi mfIL-4R-mFc¢ bang 300 pM va ICsy voi mfIL-4R-
mmbh bang 20 nM.

Vi du 3: Trung hoa tac dung sinh hoc ctia hIL-4 va hIL-13 in vitro

Thir nghiém sinh hoc dugc phat trién dé x4ac dinh kha ning cua cac khang
thé khang hIL-4R tinh khiét d& trung hoa chic ning té bao qua trung gian hIL-
4R in vitro béng cach st dung dong té bao HK293 dugc tao ra chira STAT6 cla
ngudi va chit théng bao STAT6 luxiferaza. Su (rc ché hoat tinh luxiferaza gay
ra do hIL-4R duoc xac dinh nhu sau: céac té bao dugce ric vao cac dia 96 giéng &
ndng d6 1 x 10* t& bao/giéng trong mdi trudng va duge u qua dém & 37°C, 5%
CO,. Protein khang thé nam trong khoang tir 0 dén 20 nM trong hang loat ndng
d0 pha lodng duoc thém vao té bao ciing véi hIL-4 10 pM hodc hIL-13 40 pM.
Sau d6, cac té bao dugc 1 & 37°C, 5% CO, trong 6 gid. Mirc do dap tmg té bao
duoc do bang thir nghiém luxiferaza (Promega Biotech). Két qua duoc thé hién
trong Bang 3. NB: Hoat tinh luxiferaza khong bi wc ché trong didu kién thi
nghiém dugc md ta & trén. Ngoai ra, H4H098P ciing c¢6 kha ning (e ché chirc

ning té bao qua trung gian mfIL-4R v6i su c6 mit cia 360 M mflL-4 véi ICsg
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Bang 3
) ICso (pM)
Khéng thé
hIL-4 10pM | hIL-13 40pM
MAu dbi chimg 47 38
H4H083P 25 19
HAH094P NB - NB
H4H095P 98 86
H4H098P 27 25
H4H099P NB 11000
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YEU CAU BAO HQ
1. Khang thé hogc doan gin két khang nguyén cta né lién két dac hiéu véi thy
thé interleukin-4 ctia ngudi (hIL-4R) (trinh ty néu trong SEQ ID NO:274), trong
d6 khang thé hodc doan gin két khang nguyén ndy chira ving bién dbi cia chudi
ning (HCVR) chira trinh ty axit amin néu trong SEQ ID NO:162 va ving bién
dbi cta chudi nhe (LCVR) chira trinh ty axit amin néu trong SEQ ID NO:164.

2. Khang thé hogic doan gfn két khang nguyén clia n6 lién két dic hidu v6i thy
thé interleukin-4 ctia ngudi (hIL-4R) (trinh tu néu trong SEQ ID NO:274), trong
d6 khang thé hodc doan gén két khang nguyén nay chira ba trinh ty cia ving
xéc dinh bd trg cta chudi ning (HCDR) tuong tmg bao gdm cac trinh ty néu
trong SEQ ID NO:148, 150 va 152 va ba trinh ty ctia vung xéc dinh bd tro cia
chudi nhe (LCDR) tuong g bao gdm céc trinh ty néu trong SEQ ID NO:156,
158 va 160.

3. Khéng thé hoic doan gin két khang nguyén theo diém 2, trong d6 khang thé
hodc doan gén két khang nguyén ndy chira ving bién dbi cta chudi ning
(HCVR) chtra trinh ty axit amin néu trong SEQ ID NO:162.

4, Khang thé hoic doan gin két khang nguyén theo diém 2, trong d6 khang thé
hoic doan gén két khang nguyén ndy chira ving bién d6i cua chudi nhe (LCVR)
chita trinh tu axit amin néu trong SEQ ID NO: 164. ‘

5. Phan tir axit nucleic ma hoa khéng thé hogic doan gén két khéang nguyén theo
diém 2.

6. Vecto chtra phén tir axit nucleic theo diém 5.

7. Té bao chi phan 14p dugce chira vecto theo diém 6.

8. Phuong phép san xuht khang thé hogc doan gin két khang nguyén clia n6 lién
két dzc hiéu véi thy thé interleukin-4 ctia ngudi (hIL-4R), trong 6 phuong phép
nay bao gdm budc phat trién céc té bao chu theo diém 7 trong cac didu kién

trong d6 khang thé hogic doan gén két khang nguyén nay dugc biéu hién va bude
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thu hdi khéng thé hogic doan gin két khéng nguyén da dugc biéu hién ndy.

9. Phuong phép theo diém 8, trong d6 té€ bao chu 1a té bao khong nhan hodc té
bao c6 nhan dién hinh.

10. Phuong phép theo diém 8 hotc 9, trong d6 t& bao chu 14 t& bao E. coli hodc
t& bao CHO.

11. Dugc pham chira khang thé hogic doan gén két khang nguyén theo diém bat
ky trong s céc diém tir 1 dén 4 va chit mang dugc dung. |

12. Dugc phdm theo diém 11, trong d6 dugc phim nay con chira chét diéu tri
thit hai duoc chon tir nhém bao gdm montelukast, pranlukast, zafirlukast va

rilonacept.
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DANH MUC TRINH TUY
<110> Regeneron Pharmaceuticals, Inc.

<120> Khang thé 1ién k&t dic hiéu véi thu thd interleukin-4 cila ngudi va
dugc phdm chtta khang thé& nay

<130> 6030B-WO
<140> dugc gan
<141> 2009-10-28
<150> 12/260,307
<151> 2008-10-29
<160> 275
<170> FastSEQ cho phién ban Windows 4.0
<210> 1
<211> 351
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 1
caggtgcagc tggtggagtc tgggggaggc gtggtccagc ctgggaggtc cctgagactc 60
tcctgtgcag cctcectggatt caccttcege tcttatggeca tgcactgggt ccgeccagget 120
ccaggcaagg ggctggagtg ggtggcggtc atatcatatg atggaagtaa taaatattat 180
atagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgaat 240
ctgcaaatga acagcctgag acttgaggac acggctgtat attactgtgc gaaagagggg 300
agggggggat ttgactactg gggccaggga atcccggtca ccgtctcecctce a 351
<210> 2
<211> 117
<212> PRT
<213> Trinh tyu nhén tao
<220>
<223> Tdng hop
<400> 2
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ile Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Asn
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Leu Glu Asp Thr Ala Val Tyr Tyr Cys
85 - 90 95
Ala Lys Glu Gly Arg Gly Gly Phe Asp Tyr Trp Gly Gln Gly Ile Pro
100 105 110
Val Thr Val Ser Ser
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<210> 3

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 3
ggattcacct tccgctctta tggc 24

<210> 4

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 4
Gly Phe Thr Phe Arg Ser Tyr Gly
1 5

<210> 5

<211> 24

<212> ADN

<213> Trinh ty nhan tao

. <220>
<223> Téng hop

<400> 5
atatcatatg atggaagtaa taaa 24

<210> 6

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 6
Ile Ser Tyr Asp Gly Ser Asn Lys
1 5

<210> 7

<211> 30

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 7
gcgaaagagg ggaggggggg atttgactac 30
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<210> 8
<211> 10
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 8
Ala Lys Glu Gly Arg Gly Gly Phe Asp Tyr
1 5 10
<210> 9
<211> 324
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 9
gacatccaga tgacccagtc tccatcctca ctgtctgcat
atcacttgtc gggcgagtca ggtcataaac aattatttag
gggaaagtcc ctaagtccct gatccatgct gcatccagtt
aagttcagcg gcagtggatc tgggacagat ttcactctca
gaagattttg caacttatta ctgccaacag tataatagtc
gggaccaagg tggaaatcaa acga
<210> 10
<211> 108
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 10
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Val
35 40
His Ala Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr
85 90
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 11
<211> 18
<212> ADN
<213> Trinh ty nhén tao

-35-

ctgtaggaga
cctggtttca
tacaaagtgg
ccatcagcag
acccgtggac

Ser Ala Ser

Val Ile Asn

30

Pro Lys Ser

45
Lys

Ser Phe

60
Ser

Ser Leu

Asn Ser His

Arg

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcecct
gttcggccaa

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Trp

95

60

120
180
240
300
324



<220>
<223> Téng hop

<400> 11
caggtcataa acaattat

<210> 12

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> T8ng hop

<400> 12
Gln Val Ile Asn Asn Tyr
1 5

<210> 13

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 13
gctgcatcc

<210> 14

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 14
Ala Ala Ser
1

<210> 15

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 15
caacagtata atagtcaccc gtggacg

<210> 16

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>

20014
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<223> Téng

<400> 16

hop

20014

Gln Gln Tyr Asn Ser His Pro Trp Thr

1

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

17
351
ADN

<220>
<223> Tbng
<400> 17

caggtgcagc
tcctgtgcag
ccaggcaagg
atagactccg
ctgcaaatga

agggggggat

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

18
117
PRT
Trinh

<220>

<223> Téng

<400> 18

Gln Val Gln
1

Ser Leu Arg

His
35
Ile

Gly Met

Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Lys Glu

Val Thr Val

115

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

19
321
ADN
Trinh

<220>
<223> Téng

<400> 19

5

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggcecg
acagcctgag
ttgactactg

ty nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Tyr

Phe Thr

Ser
85
Arg

Asn
Gly

100

Ser Ser

ty nhén

hop

Glu
Cys
Arg
Asp
Ile
70

Leu

Gly

Trinh ty nhédn tao

tgggggaggc
caccttccgce
ggtggcggte
attcaccatc
acttgaggac

gggccaggga

tao

Ser Gly

Ala Ala

Gln Ala
40

Gly Ser
55 =~
Ser Arg

Arg Leu

Gly Phe

tao

gtggtccagce
tcttatggca
atatcatatg
tccagagaca
acggctgtat
accctggtca

Gly Gly Val

Ser Phe
25
Pro

Gly

Gly Lys

Asn Lys Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Asp Tyr
105

Trp

ctgggaggtc
tgcactgggt
atggaagtaa
attccaagaa
attactgtgc
ccgtctectce

Val Gln Pro

Thr Phe Arg

Leu Glu
45
Ile

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Gly Gln Gly

110

cctgagactc
ccgccaggcet
taaatattat
cacgctgaat

gaaagagggg
a

Gly
15
Ser

Arg
Tyr
Val
Ser Val
Asn

80
Cys

Leu

Tyr
95

Thr Leu

60

120
180
240
300
351

gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60
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Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Val

Val Pro

Thr Ile
75

Tyr

Leu
Gln Gln
90

Glu Ile

105

Lys

gtggtccagce
tcttatggceca
atatcatatg
tccagagaca
acggctgtgt
accctggtca

atcacttgtc gggcgagtca ggtcataaac aattatttag

gggaaagtcc ctaagtccct gatccatgct gcatccagtt

aagttcagecg gcagtggatc tgggacagat ttcactctca

gaagattttg caacttatta ctgccaacag tataatagtc

gggaccaagg tggaaatcaa a

<210> 20

<211> 107

<212> PRT

<213> Trinh tuy nhén tao

<220>

<223> Téng hop

<400> 20

Asp Ile Gln Met Thr Gln Ser Pro

1 5

Asp Arg Val Thr Ile Thr Cys Arg
20

Leu Ala Trp Phe Gln Gln Lys Pro

35 40
His Ala Ala Ser Ser Leu Gln Ser
50 55

Ser Gly Ser Gly Thr Asp Phe Thr

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys

85

Thr Phe Gly Gln Gly Thr Lys Val
100

<210> 21

<211> 351

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 21

caggtgcagc tggtggagtc tgggggaggce

tcctgtgcag cctctggatt caccttecge

ccaggcaagg ggctggagtg ggtggcagtt

gcagactccg tgaagggccg attcaccatc

ctgcaaatga acagcctgag agctgaggac

agggggggat ttgactactg gggccaggga

<210> 22

<211> 117

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 22

hop

cctggtttca
tacaaagtgg
ccatcagcag
acccgtggac

Ser Ala Ser

Val Ile Asn

30

Pro Lys Ser
45

Ser Lys Phe

60

Ser

Ser Leu

Asn Ser His

ctgggaggtc
tgcactgggt
atggaagtaa
attccaagaa
attactgtgce
ccgtctectce

gcagaaacca
ggtcccatca
cctgcagcct
gttcggccaa

Val
15
Asn

Gly
Tyr

Leu Ile

Ser
Gln Pro
80
Pro Trp
95

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat

gaaagagggg
a

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Tyr

20

25
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180
240
300
321

60

120
180
240
300
351



His
35
Ile

Gly Met

Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Lys Glu

Val Thr Val

115

<210> 23
<211> 322
<212> ADN
<213> Trinh

<220>
<223> Téng
<400> 23

gacatccaga
atcacttgtc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

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

24
107
PRT
Trinh

<220>
<223> Téng
<400> 24
Asp Ile Gln
1
Asp

Arg Val

Leu Ala Trp
35
Ala Ala
50

Gly

Tyr
Ser Ser
65
Glu

Asp Phe

Thr Phe

<210> 25
<211> 351
<212> ADN
<213> Trinh

Trp Val

Ser Tyr

Phe Thr

Ser
85
Arg

Asn

Gly
100

Ser Ser

ty nhén

hop

tgacccagtc
gggcgagtca
ctaagtccct
gcagtggatc
caacttatta
tggaaatcaa

tu nhén

hop

Met Thr
Thr
20

Phe

Ile
Gln

Ser Ser

Gly Thr

Ala Thr
85
Gln Gly

100

tu nhén

Asp
Ile

70
Leu

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Arg Gln Ala

40
Gly Ser
55
Ser Arg

Arg Ala

Gly Gly Phe

tao

tccatcctca
ggtcataaac
gatctatgct
tgggacagat
ctgccaacag
ac

tao

Ser Pro

Cys Arg
Pro

40
Ser

Lys

Gln
55
Phe Thr

Tyr Cys

Lys Val

tao

20014

Pro Gly Lys

Asn Lys Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Asp Tyr
105

Trp

ctgtctgcat
aattatttag
gcatccagtt
ttcactctca
tataatagtc

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Ala

Gly Val Pro

Thr Ile
75

Tyr

Leu
Gln Gln
90

Glu Ile

105

Lys

-39-

Gly Leu Glu
45

Tyr Ala

60

Lys

Asp

Asn Thr

Ala Val

Gly Gln Gly

110

ctgtaggaga
cctggtttca
tgcaaagtgg
ccatcagcag
acccgtggac

Ser Ala Ser

Val Ile Asn

30

Pro Lys Ser

45

Ser Arg Phe

60

Ser Ser Leu

Asn Ser His

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Thr Leu

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcct
gttcggccaa

Val
15
Asn Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Trp

95

60

120
180
240
300
322
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<220>
<223> Téng hop

<400> 25

caggtgcagc tggtggagtc tgggggaggc gtggtccagc ctgggaggtc cctgagactc 60
tcctgtgcag cctctggatt caccttcaga agctatggca tacactgggt ccgccagget 120
ccaggcaagg ggctggagtg ggtggcagtt atatcatatg atggaagtaa taaatactat 180
gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacactgtat 240
ctgcaaatga acagcctgat aactgaggac acggctgtgt attattgtgt gaaagagggg 300
aggggggggt ttgactactg gggccaggga accacggtca ccgtctcctce a 351

<210> 26

<211> 117

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop
<400> 26
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30
Gly Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Ile Thr Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Val Lys Glu Gly Arg Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110
Val Thr Val Ser Ser
115
<210> 27
<211> 24
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 27
ggattcacct tcagaagcta tggc 24

<210> 28

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 28
Gly Phe Thr Phe Arg Ser Tyr Gly
1 5

-40-



20014

<210> 29

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 29
atatcatatg atggaagtaa taaa 24

<210> 30

<211> 8

<212> PRT

<213> Trinh tuy nhé&n tao

<220>
<223> Téng hop

<400> 30
Ile Ser Tyr Asp Gly Ser Asn Lys
1 5

<210> 31

<211> 30

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 31
gtgaaagagg ggaggggggg gtttgactac 30

<210> 32

<211> 10

<212> PRT

<213> Trinh ty nhadn tao

<220>
<223> Téng hop

<400> 32
Val Lys Glu Gly Arg Gly Gly Phe Asp Tyr
1 5 10

<210> 33

<211> 324

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 33
gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60
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atcacttgtc gggcgagtca ggtcattaat aattatttag cctggtttca gcagaaacca 120
gggaaagtcc ctaagtccct gatccatgct gcatccagtt tgcaaagagg ggtcccatca 180
aagttcagcg gcagtggatc tgggacagat ttcactctca ccatcaacag cctgcagcct 240
gaagattttg caacttatta ctgccaacaa tataatagtt acccgtggac gttcggccaa 300
gggaccaagg tggaaatcaa acga 324

<210> 34

<211> 108

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 34
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Val Ile Asn Asn Tyr
20 25 30
Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Val Pro Lys Ser Leu Ile
35 40 45
His Ala Ala Ser Ser Leu Gln Arg Gly Val Pro Ser Lys Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 105

<210> 35

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Tdng hop

<400> 35
caggtcatta ataattat 18

<210> 36

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 36
Gln Val Ile Asn Asn Tyr
1 5

<210> 37

<211> 9

<212> ADN

<213> Trinh ty nhén tao
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<220>

<223> Téng hop

<400> 37
gctgcatcc

<210> 38
<211> 3
<212> PRT

<213> Trinh ty nhin tao

<220>
<223>

<400> 38
Ala Ala Ser
1

<210> 39
<211> 27
<212> ADN
<213>

<220>
<223>

<400> 39

Tdng hop

Tng hop

Trinh ty nhén tao

caacaatata atagttaccc gtggacg

<210> 40
<211> 9
<212> PRT
<213>

<220>
<223> Téng

<400> 40

hop

Trinh ty nhan tao

20014

Gln Gln Tyr Asn Ser Tyr Pro Trp Thr

1

<210> 41

<211> 351
<212> ADN
<213>

<220>
<223> Téng
<400> 41

caggtgcagc
tcctgtgecag
ccaggcaagg
gcagactccg
ctgcaaatga

aggggggggt

<210> 42

5

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgat
ttgactactg

Trinh ty nhén tao

tgggggaggc
caccttcaga
ggtggcagtt
attcaccatc
aactgaggac

gggccaggga

gtggtccage
agctatggca
atatcatatg
tccagagaca
acggctgtgt
accctggtca

-43-

ctgggaggte
tacactgggt
atggaagtaa
attccaagaa
attattgtgt
ccgtctcectce

27

cctgagactc 60

ccgeccagget 120
taaatactat 180
cacactgtat 240

gaaagagggg 300
a 351



20014

<211> 117
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> Téng hop
<400> 42
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Gly Ile His Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 : 75
Leu Gln Met Asn Ser Leu Ile Thr Glu Asp Thr
85 90
Val Lys Glu Gly Arg Gly Gly Phe Asp Tyr Trp
100 105
Val Thr Val Ser Ser
115
<210> 43
<211> 321
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 43
gacatccaga tgacccagtc tccatcctca ctgtctgeat
atcacttgtc gggcgagtca ggtcattaat aattatttag
gggaaagtcc ctaagtccct gatccatget gcatccagtt
aagttcagcg gcagtggatc tgggacagat ttcactctca
gaagattttg caacttatta ctgccaacaa tataatagtt
gggaccaagg tggaaatcaa a
<210> 44
<211> 107
<212> PRT
<213> Trinh ty nhadn tao
<220>
<223> Téng hop
<400> 44
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Val
35 40
His Ala Ala Ser Ser Leu Gln Arg Gly Val Pro
50 55

-44-

Val Gln Pro

Thr Phe Arg

Gly Leu Glu
45

Tyr Ala

60

Lys

Asp

Asn Thr

Ala Val Tyr

Gly Gln Gly

110

ctgtaggaga
cctggtttca
tgcaaagagg
ccatcaacag
acccgtggac

Ser Ala Ser

Val Ile Asn
30
Pro Lys Ser
45
Ser Lys

60

Phe

Gly
15
Ser

Arg
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Thr Leu

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcct
gttcggccaa

Val
15
Asn

Gly
Tyr
Ile

Leu

Ser Gly

60

120
180
240
300
321



20014

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn Ser Leu Gln Pro

65

Thr Phe Gly Gln Gly Thr

<210> 45
<211> 351
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng
<400> 45

caggtgcagce
tcctgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga

aggggggggt

<210> 46
<211>
<212>
<213>

117
PRT
Trinh

<220>

<223> Téng

<400> 46

Gln Val
1

Ser Leu

Gln
Arg
His

35
Ile

Gly Met

Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Val Lys Glu

Val Thr Val

115

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

47
322
ADN
Trinh

<220>

70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95
Lys Val Glu Ile Lys
100 105
hop
tggtggagtc tgggggaggc gtggtccagc ctgggaggtc cctgagactc
cctctggatt caccttcaga agctatggca tgcactgggt ccgccaggcet
ggctggagtg ggtggcagtt atatcatatg atggaagtaa taaatactat
tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgtat
acagcctgag agctgaggac acggctgtgt attactgtgt gaaagagggg
ttgactactg gggccaggga accctggtca ccgtctcctce a
tu nhédn tao
hop
Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
5 10 15
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Arg Ser Tyr
20 25 30
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45
Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
55 60
Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80
Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Gly Arg Gly Gly Phe Asp Tyr Trp Gly Gln Gly Thr Leu
100 105 110
Ser Ser
ty nhdn tao
hop

<223> Téng

<400> 47

-45-

60

120
180
240
300
351



gacatccaga
atcacttgtc
gggaaagccce
aggttcagcg
gaagattttg
gggaccaagg

<210>
<211> 107
<212> PRT
<213> Trinh

48

<220>
<223> Tdng

<400> 48
Asp Ile Gln
1
Asp Arg Val
Leu Ala Trp
35
Ala Ala
50

Gly

Tyr
Ser Ser
65

Glu

Asp Phe

Thr Phe Gly

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

49
375
ADN
Trinh

<220>
<223> Téng
<400> 49

caggtgcagc
tcctgtgeag
ccagggaagyg
gcagactccg
ctgcaaatga
ctctctataa
gtcaccgtct

<210> 50

<211> 125
<212> PRT
<213>

<220>
<223> Téng

<400> 50

20014

tgacccagtc tccatcctca ctgtctgeat
gggcgagtca ggtcattaat aattatttag
ctaagtccct gatctatgct gcatccagtt
gcagtggatc tgggacagat ttcactctca
caacttatta ctgccaacaa tataatagtt
tggaaatcaa ac

ty nhén tao
hop

Met Thr Gln Ser Pro Ser Ser Leu

5 10

Thr Ile Thr Cys Arg Ala Ser Gln
20 : 25

Phe Gln Gln Lys Pro Gly Lys Ala

40
Ser Ser Leu Gln Ser Gly Val Pro
55
Gly Thr Asp Phe Thr Leu Thr Ile
70 75
Ala Thr Tyr Tyr Cys Gln Gln Tyr
85 90

Gln Gly Thr Lys Val Glu Ile Lys
100 105

tu nhén tao
hop
tggtggagtc tgggggaggc ttggaacagce
gctctggatt cacgtttaga gactatgcca
ggctggagtg ggtcgcatcg attagtggtt
tgaagggccg gttcaccatc tccagagaca
acagcctgag agccgaggac acggccgtat
caattcgccc acgctattat ggtttggacg
cctca

hop

Trinh tu nhén tao

ctgtaggaga
cctggtttca
tgcaaagtgg
ccatcagcag
acccgtggac

Ser Ala Ser

Val Ile Asn

30

Pro Lys Ser
45

Ser Arg Phe

60

Ser

Ser Leu

Asn Ser Tyr

cgggggggte
tgacctgggt

ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
gttcggccaa

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Trp

95

cttgagactc
ccgccaggcect
cacatacttc
cacgctgtat
gaaagatcga
agggtccacg

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Glu Gln Pro Gly Gly

1

5

10

-46-

15

60

120
180
240
300
322

60

120
180
240
300
360
375



Ser Leu Arg

Ala Met Thr
35
Ala Ser Ile
50
Lys Gly Arg
65
Leu Gln Met

Ala Lys Asp
Asp Val Trp
115

<210> 51
<211> 24
<212> ADN
<213> Trinh

<220>

Leu
20

Trp
Ser
Phe
Asn
Arg

100
Gly

Ser
Val
Gly
Thr
Ser
85

Leu

Gln

ty nhén

<223> Téng hop

<400> 51

Cys Ala Gly

Arg Gln Ala
40
Ser Gly Gly
55
Ile Ser Arg
70
Leu Arg Ala

Ser Ile Thr

Gly Ser Thr
120

tao

ggattcacgt ttagagacta tgcc

<210> 52
<211> 8
<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Téng hop

<400> 52

Gly Phe Thr Phe Arg Asp Tyr Ala

1

<210> 53
<211> 24
<212> ADN

5

<213> Trinh tu nhén tao

<220>

<223> Téng hop

<400> 53

attagtggtt ccggtggtaa caca

<210> 54
<211> 8
<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 54

20014

Ser
25

Pro
Asn
Asp
Glu
Ile

105
Val

Gly
Gly
Thr
Asn
Asp
Arg

Thr

-47-

Phe
Lys
Tyr
Ser
75

Thr

Pro

Val

Thr
Gly
Phe
60

Lys
Ala
Arg

Ser

Phe
Leu
45

Ala
Asn
Val
Tyr

Ser
125

Arg
30

Glu
Asp
Thr
Tyr

Tyr
110

Asp
Trp
Ser
Leu
Tyr

95
Gly

Tyr
Val
Val
Tyr
80

Cys

Leu

24

24



Ile Ser Gly Ser Gly Gly Asn Thr

1

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

55
54
ADN

<220>
<223> Téng

<400> 55

5

hop

Trinh ty nhén tao

20014

gcgaaagatc gactctctat aacaattcgc ccacgctatt atggtttgga cgtc

<210> 56
<211> 18
<212> PRT
<213>

<220>
<223> Téng

<400> 56

hop

Trinh ty nhdn tao

Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu

1
Asp Val

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

57
324
ADN

<220>
<223> Téng
<400> 57

gacatccaga
atcacttgtc
gggaaagccc
aagttcagcg
gaagattttg
gggaccaagg

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

58
108
PRT

<220>
<223> Téng

<400> 58

5

hop

tgacccagte
gggcgagtca
ctaagtccct
gcagtggatc
caacttatta
tggaaatcaa

\

hop

Trinh tu nhén tao

tccatcctca
ggccattaac
gatctttgct
tgggacagac
ctgccaacag
acga

Trinh ty nhén tao

10

ctgtctgcat
aatcatttag
gtatccagtt
ttcactctca
tataatagtt

ctgttggaga
cctggttteca
tgcaaagtgg
ccatcagcag
acccgtggac

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcct
gttcggccaa

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ala Ile Asn Asn His

20

25

-48-
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54

60

120
180
240
300
324
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Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys
35 40
Phe Ala Val Ser Ser Leu Gln Ser Gly Val
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln

85 90
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105

<210> 59

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 59
caggccatta acaatcat

<210> 60

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 60
Gln Ala Ile Asn Asn His
1 5

<210> 61

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 61
gctgtatcec

<210> 62

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 62

Ala Val Ser
1

-49-

Ala Pro

Pro Ser
60

Ile Ser

75

Tyr Asn

Lys Arg

Lys
45

Lys
Ser

Ser

Ser Leu Ile
Phe Ser Gly

Leu Gln Pro
80
Tyr Pro Trp
95

18



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

63
27
ADN

<220>
<223> Téng

<400> 63

hop

Trinh ty nhén tao

caacagtata atagttaccc gtggacg

20014

ttggaacagc
gactatgcca
attagtggtt
tccagagaca
acggccgtat
ggtttggacg

Gly Gly Leu

Ser Phe
25

Pro

Gly

Gly Lys

Asn Thr Tyr

Asp Asn Ser

<210> 64

<211> S

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 64

Gln Gln Tyr Asn Ser Tyr Pro Trp Thr

1 5

<210> 65

<211> 372

<212> ADN

<213> Trinh tuy nhdn tao

<220>

<223> Téng hop

<400> 65

gaggtgcage tggtggagtc tgggggaggc

tcctgtgcag gctctggatt cacgtttaga

ccagggaagg ggctggagtg ggtcgcatcg

gcagactccg tgaagggccg gttcaccatc

ctgcaaatga acagcctgag agccgaggac

ctctctataa caattcgccc acgctattat

gtcaccgtct cc

<210> 66

<211> 124

<212> PRT

<213> Trinh ty nhédn tao

<220>

<223> Téng hop

<400> 66

Glu Val Gln Leu Val Glu Ser Gly

1 5

Ser Leu Arg Leu Ser Cys Ala Gly
20

Ala Met Thr Trp Val Arg Gln Ala

35 40
Ala Ser Ile Ser Gly Ser Gly Gly
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70

75

-50-

cgggggggte
tgacctgggt
ccggtggtaa
attccaagaa
attactgtgce
tctggggcca

Glu Gln

Thr Phe
30
Leu
45
Ala

Gly

Phe
60

Lys Asn

Pro
Arg
Glu
Asp

Thr

cttgagactc
ccgccaggct
cacatacttc
cacgctgtat
gaaagatcga
agggaccacg

Gly
15
Asp

Gly
Tyr
Trp Val
Ser Val

Leu Tyr

80

27

60

120
180
240
300
360
372



Leu Gln Met
Ala Lys Asp

Asp Val Trp
115

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

67
321
ADN
Trinh

<220>
<223> Téng
<400> 67

gacatccaga
atcacttgtc
gggaaagccc
aagttcagcg
gaagattttg
gggaccaagg

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

68
107
PRT
Trinh

<220>

<223> Tbng

<400> 68

Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp

35

Phe Ala Val
50

Ser Gly Ser

65

Glu

Asp Phe

Thr Phe Gly

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

69
373
ADN
Trinh

<220>
<223> Tdng

<400> 69

20014

Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu
100 105 110
Gly Gln Gly Thr Thr Val Thr Val Ser
120
ty nhédn tao
hop
tgacccagtc tccatcctca ctgtctgcat ctgttggaga cagagtcacc
gggcgagtca ggccattaac aatcatttag cctggtttca gcagaaacca
ctaagtccct gatctttgcet gtatccagtt tgcaaagtgg ggtcccatca
gcagtggatc tgggacagac ttcactctca ccatcagcag cctgcagcct
caacttatta ctgccaacag tataatagtt acccgtggac gttcggccaa
tggaaatcaa a
ty nhén tao
hop
Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
5 10 15
Thr Ile Thr Cys Arg Ala Ser Gln Ala Ile Asn Asn His
20 25 30
Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile
40 45
Ser Ser Leu Gln Ser Gly Val Pro Ser Lys Phe Ser Gly
55 60
Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 75 80
Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Trp
85 90 95
Gln Gly Thr Lys Val Glu Ile Lys
100 105
ty nhén tao
hop

60

120
180
240
300
321

gaggtgcagc tggtggagtc tgggggaggc ttggtacagc ctggggggté cctgagactc 60
tcctgtgcag cctctggatt cacgtttaga gactatgcca tgagctgggt ccgccaggct 120
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ccagggaagg
gcagactccg

ctgcaaatga
ctctctataa
gtcaccgtct

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

70
124
PRT
Trinh

<220>
<223> Téng
<400> 70
Glu Val Gln
1
Ser Leu Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Asp Val Trp

115

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

71
322
ADN
Trinh

<220>
<223> Téng
<400> 71

gacatccaga
atcacttgtc
gggaaagccc
aggttcagcg
gaagattttg
gggaccaagg

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

72
107
PRT

<220>
<223> Téng

<400> 72

20014

ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

Val Gln Pro

cacatactac 180
cacgctgtat 240
gaaagatcga 300
agggaccacg 360

Thr
Gly
Tyr
60

Lys
Ala
Arg

Ser

Phe
Leu
45

Ala
Asn

Val

Tyr

Arg
30

Glu
Asp
Thr
Tyr

Tyr
110

ggctggagtg ggtctcagct attagtggtt
tgaagggccg gttcaccatc tccagagaca
acagcctgag agccgaggac acggccgtat
caattcgccec acgctattat ggtttggacg
cct

ty nhédn tao
hop

Leu Val Glu Ser Gly Gly Gly Leu

5 10

Leu Ser Cys Ala Ala Ser Gly Phe
20 25

Trp Val Arg Gln Ala Pro Gly Lys

40
Ser Gly Ser Gly Gly Asn Thr Tyr
55
Phe Thr Ile Ser Arg Asp Asn Ser
70 75
Asn Ser Leu Arg Ala Glu Asp Thr
85 90

Arg Leu Ser Ile Thr Ile Arg Pro
100 105

Gly Gln Gly Thr Thr Val Thr Val

120

tu nhén tao
hop

tgacccagtc tccatcctca ctgtctgcat
gggcgagtca ggccattaac aatcatttag
ctaagtccct gatctatgect gtatccagtt
gcagtggatc tgggacagat ttcactctca
caacttatta ctgccaacag tataatagtt
tggaaatcaa ac

hop

Trinh ty nhén tao

ctgtaggaga
cctggtttca
tgcaaagtgg
ccatcagcag
acccgtggac

373
Gly Gly
15
Asp Tyr
Trp Val
Ser Val
Leu Tyr
80
Tyr Cys
95
Gly Leu
cagagtcacc 60
gcagaaacca 120
ggtcccatca 180
cctgcagcct 240
gttcggccaa 300
322

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

-52-

15



20014

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Phe Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Ala Val Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr
85 90
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 73
<211> 375
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 73
caggtgcagc tggtggagtc tgggggaggc ttggaacagc
tcctgtgcag gctctggatt cacgtttaga gactatgcca
ccagggaagg ggctggagtg ggtcgcatcg attagtggtt
gcagactccg tgaagggccg gttcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
ctctctataa caattcgccc acgctattat ggtttggacg
gtcaccgtct cctca
<210> 74
<211> 125
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 74
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe
20 25
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Ser Ile Ser Gly Ser Gly Gly Asn Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 105
Asp Val Trp Gly Gln Gly Ser Thr Val Thr Val
115 120
<210> 75
<211> 24

-53-

Ala Ile Asn

30
Pro Lys Ser
45
Ser Arg Phe
60
Ser

Ser Leu

Asn Ser Tyr

cgggggggtc
tgacctgggt
ccggtggtaa
attccaagaa
attactgtgc
tctggggceca

Glu Gln Pro

Thr Phe Arg

30

Gly Leu Glu
45

Phe Ala

60

Lys

Asp

Asn Thr

Ala Val

Arg Tyr Tyr
110
Ser

125

Ser

Asn His

Leu Ile

Ser
Gln Pro
80
Pro Trp
95

cttgagactc
ccgccaggcet
cacatacttc
cacgctgtat
gaaagatcga
agggtccacg

Gly Gly

Asp Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
375



20014

<212> ADN
<213> Trinh ty nhdn tao

<220>
<223> Téng hop

<400> 75
ggattcacgt ttagagacta tgcc 24

<210> 76

<211> 8

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> T8ng hop

<400> 76
Gly Phe Thr Phe Arg Asp Tyr Ala
1 5

<210> 77

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 77
attagtggtt ccggtggtaa caca 24

<210> 78

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 78
Ile Ser Gly Ser Gly Gly Asn Thr
1 5

<210> 79

<211> 54

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 79
gcgaaagatc gactctctat aacaattcgec ccacgctatt atggtttgga cgtc 54

<210> 80

<211> 18
<212> PRT

-54-



<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 80

20014

Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu

1
Asp Val

<210> 81
<211> 339
<212> ADN

5

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 81

gaaatagtgt
atctcctgea
tacctgcaga
tcecggggtcece
agcagagtgg
tacacttttg

<210> 82
<211> 113
<212> PRT

tgacgcagtc
ggtctagtca
agtcagggca
ctgacaggtt
aggctgagga
gccecggggac

<213> Trinh ty nhén

<220>

<223> Tdng hop

<400> 82

Glu Ile Val
1

Glu Pro Ala

Ile Gly Tyr
35
Pro Gln Leu
50
Asp Arg Phe
65
Ser Arg Val

Leu Gln Thr

Arg

<210> 83
<211> 33
<212> ADN
<213> Trinh

Leu
Ser
20

Asn
Leu
Ser

Glu

Pro
100

Thr
5
Ile
Tyr
Ile
Gly
Ala

85
Tyr

ty nhén

tao

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

tao

Ser
Cys
Asp
Leu
55

Gly
Asp

Phe

tccactctcece
gagcctcctg
gtctccacag
cagtggcagt
tgttgggttt
caagctggag

Pro
Arg
Trp
40

Gly
Ser

Val

Gly

10

ctgcccgtcea
tatagtattg
ctccttatct
ggatcaggca
tattactgca
atcaaacga

Leu
Ser
25

Tyr
Ser
Gly
Gly

Pro
105

Ser
10

Ser
Leu
Asn
Thr
Phe

90
Gly

-55-

Leu
Gln
Gln
Arg
Asp
75

Tyr

Thr

cccectggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro
Ser
Lys
Ala

60
Phe

Lys

Val
Leu
Ser
45

Ser
Thr
Cys

Leu

Thr
Leu
30

Gly
Gly
Leu

Met

Glu
110

15

gccggcectcece
tttggattgg
taatcgggcce
actgaaaatc
acaaactccg

Pro
15
Tyr

Gln
Val
Lys
Gln

95
Ile

Gly
Ser
Ser
Pro
Ile

80
Ala

60

120
180
240
300
339
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<220>
<223> Téng hop

<400> 83
cagagcctcec tgtatagtat tggatacaac tat 33

<210> 84

<211> 11

<212> PRT

<213> Trinh tyg nhédn tao

<220>
<223> Téng hop

<400> 84
Gln Ser Leu Leu Tyr Ser Ile Gly Tyr Asn Tyr
1 5 10

<210> 85

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 85
ttgggttct 9

<210> 86

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 86
Leu Gly Ser
1

<210> 87

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 87
atgcaagctc tacaaactcc gtacact 27

<210> 88

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>

-56-



<223> Téng

<400> 88

hop

20014

Met Gln Ala Leu Gln Thr Pro Tyr Thr

1

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

89
372
ADN

<220>
<223> Téng
<400> 89

gaggtgcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ctctctataa
gtcaccgtct

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

90
124
PRT
Trinh

<220>

<223> Téng

<400> 90

Glu Val
1

Ser Leu

Gln
Arg

Ala Met Thr

35

Ala Ser Ile
50

Lys Gly

65

Leu

Arg

Gln Met

Ala Lys Asp

Asp Val Trp

115

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

91
336
ADN
Trinh

<220>
<223> Téng

<400> 91

5

hop

tggtggagtc
gctctggatt
ggctggagtg
tgaagggccg
acagcctgag
caattcgccc
cc

ty nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Gly

Phe Thr

Ser
85
Leu

Asn
Arg

100

Gly Gln

ty nhén

hop

Glu
Cys
Arg
Ser
Ile
70

Leu

Ser

Gly

Trinh ty nhén tao

tgggggaggc
cacgtttaga
ggtcgcatcg
gttcaccatc
agccgaggac
acgctattat

tao

Ser

Ala Gly

Gln Ala
40

Gly Gly
55+
Ser Arg

Arg Ala

Ile Thr

Thr Thr

120

tao

ttggaacagc
gactatgcca
attagtggtt
tccagagaca
acggccgtat
ggtttggacg

Gly Gly Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Ile Arg
105

Val

Pro

Thr Val

-57-

cgggggggtc
tgacctgggt
ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

Glu Gln Pro

Thr Phe Arg

Leu Glu
45
Ala

Gly

Phe
60
Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

cttgagactc
ccgccaggcet
cacatacttc
cacgctgtat
gaaagatcga
agggaccacg

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
372



gatattgtga
atctcctgea
tacctgcaga
tccggggtcece
agcagagtgg
tacacttttg

<210> 92
<211> 112
<212> PRT
<213> Trinh

<220>
<223> Téng
<400> 92
Asp Ile Val
1
Glu Pro Ala
Ile Gly Tyr
35

Gln Leu
50

Arg Phe

Pro

Asp
65
Ser Arg Val

Leu Gln Thr

<210> 93
<211> 373
<212> ADN
<213> Trinh

<220>
<223> Téng

<400> 93

gaggtgcagc
tcectgtgcecag
ccagggaagg
gcagactccg
ctgcaaatga
ctctctataa
gtcaccgtct

<210>
<211>
<212>

94
124
PRT

tgactcagtc
ggtctagtca
agtcagggca
ctgacaggtt
aggctgagga
gccecggggac

ty nhén

hop

Met Thr

Ser Ile
20
Asn Tyr

Leu Ile

Ser Gly

Glu Ala
85
Pro Tyr
100

ty nhén

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
caattcgccc
cct

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

tccactctece
gagcctcectg
gtctccacag
cagtggcagt
tgttgggttt
caagctggag

tao

Ser Pro

Cys Arg

Asp Trp
40
Leu Gly
55
Gly Ser

Asp Val

Phe Gly

tao

tgggggaggce
cacgtttaga

ggtctcagcect
gttcaccatc
agccgaggac
acgctattat

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 94

hop

20014

ctgcccegtca
tatagtattg
ctccttatct
ggatcaggca
tattactgca
atcaaa

Ser Leu
10

Ser

Leu

Ser Gln

25
Tyr

Leu Gln

Ser Asn Arg

Gly Thr Asp
75
Phe Tyr
90

Gly

Gly
Pro Thr
105

ttggtacagc
gactatgcca
attagtggtt
tccagagaca
acggccgtat
ggtttggacg

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro Val Thr
Leu
30

Gly

Ser Leu

Ser
45
Ser

Lys

Ala
60
Phe

Gly

Thr Leu

Tyr Cys Met
Glu

110

Lys Leu

ctggggggte
tgagctgggt
ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

gccggcectcecce
tttggattgg
taatcgggcc
actgaaaatc
acaaactccg

Pro
15
Tyr Ser

Gln Ser

Val Pro
Ile
80
Ala

Lys

Gln
95
Ile

cctgagactc
ccgccaggcet
cacatactac
cacgctgtat
gaaagatcga
agggaccacg

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

-58-

15

60

120
180
240
300
336

60

120
180
240
300
360
373



Ser Leu Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Asp Val Trp

115

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

95
337
ADN
Trinh

<220>
<223> Téng
<400> 95

gatattgtga
atctcctgca
tacctgcaga
tccggggtcece
agcagagtgg
tacacttttg

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

96
112
PRT
Trinh

<220>
<223> Téng
<400> 96
Asp Ile Val
1
Glu Pro Ala
Ile Gly Tyr
35

Gln Leu
50

Arg Phe

Pro

Asp
65
Ser Arg Val

Leu Gln Thr

<210> 97
<211> 375
<212> ADN

Leu Ser
20
Trp Val

Ser Gly

Phe Thr

Ser
85
Leu

Asn

Arg
100

Gly Gln

tu nhéan

hop

tgactcagtc
ggtctagtca
agccagggca
ctgacaggtt
aggctgagga
gccaggggac

ty nhén

hop

Met Thr

Ser Ile
20
Asn Tyr

Leu Ile

Ser Gly

Glu Ala
85
Pro Tyr
100

Cys
Arg
Ser
Ile
70

Leu

Ser

Gly

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

Ala Ala

Gln Ala
40
Gly Gly
55
Ser Arg

Arg Ala

Ile Thr

Thr Thr

120

tao

tccactctce
gagcctcctg
gtctccacag
cagtggcagt
tgttggggtt
caagctggag

tao

Ser Pro

Cys Arg

Asp Trp
Leu
55

Gly

Gly
Ser
Asp Val

Phe Gly

Asn

Asp

Val

20014

Ser Phe
25

Pro

Gly

Gly Lys

Thr Tyr
Ser
75

Thr

Asn

Glu Asp

Ile
105

Arg Pro

Thr Val

ctgcccgtca
tatagtattg
ctcctgatct
ggatcaggca
tattactgca
atcaaac

Ser Leu
10

Ser

Leu

Ser Gln

25
Tyr

Leu Gln

Ser Asn Arg

Gly Thr Asp
75
Val Tyr
90

Gly

Gly

Gln Thr

105

-59-

Thr Phe Arg
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro Val Thr
Leu
30

Gly

Ser Leu

Pro
45
Ser

Lys
Ala
60

Phe

Gly

Thr Leu

Tyr Cys Met
Glu

110

Lys Leu

Asp

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

gccggcectcece
tttggattgg
taatcgggcce
actgaaaatc
acaaactccg

Pro
15
Tyr

Gly
Ser

Gln Ser

Val Pro
Ile
80

Ala

Lys

Gln
95

Ile Lys

60

120
180
240
300
337



<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 97

caggtgcagc tggtggagtc tgagggactc

tcctgtgcag cctctggatt caactttaga

ccagggaagg ggctggagtg ggtctcatct

gcagactccg tgaagggccg gttcaccatc

ctgcgaatga acagcctgag agccgaagac

ctctctataa caattcgccc acgctattac

gtcaccgtct cctca

<210> 98

<211> 125

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 98

Gln Val Gln Leu Val Glu Ser Glu

1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Ala Met Thr Trp Val Arg Gln Ala

35 40
Ser Ser Ile Ser Gly Ser Gly Ser
50 55

Lys Gly Arg Phe Thr Ile Ser Arg

65 70

Leu Arg Met Asn Ser Leu Arg Ala

85

Ala Lys Asp Arg Leu Ser Ile Thr
100

Asp Val Trp Gly Gln Gly Ser Thr

115 120

<210> 99

<211> 24

<212> ADN

<213> Trinh ty nhin tao

<220>

<223> Téng hop

<400> 99

ggattcaact ttagagactt tgcc

<210> 100

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223>

Téng hop

20014

ttggaacagc
gactttgcca
attagtggta
tccagagaca
acggccgtgt
ggtctggacg

Leu Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Ile Arg
105

Val

Pro

Thr Val

-60-

ctggggggtc
tgacctgggt

gtggtagtaa
attccaacca
attactgtge
tctggggcca

Glu Gln Pro

Asn Phe Arg
30
Leu Glu
45

Ala

Gly

Tyr
60
Asn

Asp

His Thr

Ala Val Tyr

Arg Tyr Tyr
110
Ser

125

Ser

cctgagactc
ccgccaggct
tacatactac
cacgctgtat
gaaagatcga
agggtccacg

Gly
15
Asp

Gly
Phe

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
375

24
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<400> 100
Gly Phe Asn Phe Arg Asp Phe Ala
1 5

<210> 101

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 101
attagtggta gtggtagtaa taca

<210> 102

<211> 8

<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 102
Ile Ser Gly Ser Gly Ser Asn Thr
1 5

<210> 103

<211> 54

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 103

gcgaaagatc gactctctat aacaattcgc ccacgctatt acggtctgga cgtc

<210> 104

<211> 18

<212> PRT

<213> Trinh ty nhin tao

<220>
<223> Téng hop

<400> 104

Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu

1 5 10
Asp Val

<210> 105
<211> 324
<212> ADN
<213> Trinh tu nhén tao

-61-
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24



<220>
<223> Téng

<400> 105

gacatccaga
atcacttgcc
gggaaagttc
cggttcagtg
gaagatgttg
gggaccaagg

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

106
108
PRT
Trinh

<220>
<223> Téng
<400> 106
Asp Ile Gln
1
Asp

Arg Val

Phe Ala Trp

35

Phe Ala Ala
50

Ser Gly Ser

65

Glu

Asp Val

Thr Phe Gly

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

107
18
ADN
Trinh

<220>
<223> Téng
<400> 107

caggacatta

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

108

6

PRT
Trinh

<220>

<223> Téng

<400> 108

Gln Asp Ile
1

hop

tgacccagtc
gggcgagtca
ctaagctcct
gcagtggatc
caacttatta
tggaaatcaa

tu nhan

hop

Met Thr

Thr
20
Tyr

Ile
Gln
Ser Thr
Gly Thr

Ala Thr

85

Gln Gly

100

ty nhén

hop

gcaattat

ty nhén

hop

Ser Asn
5

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

tccatcctece
ggacattagc
gatctttgct
tgggacagat
ctgtcaaaaa
acga

tao

Ser Pro

Cys Arg
Pro
40

Pro

Lys

His
55
Phe Thr

Tyr Cys

Lys Val

tao

tao

Tyr

20014

ctgtctgcat
aattattttg
gcatccactt
ttcactctca
tatgacagtg

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Val

Gly Val Pro

Thr Ile
75

Tyr

Leu
Gln Lys
90
Glu Ile

105

Lys

-62-

ctgtaggaga
cctggtatca
tgcatccagg
ccattcgcag
ccccgtacac

Ser Ala Ser

Ile Ser
30

Leu

Asp

Pro Lys

45
Arg

Ser Phe

60
Arg

Ser Leu

Asp Ser Ala

Arg

cagagtcacc
gcagaagcca
ggtcccatct
cctgcagcect
ttttggccag

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

60

120
180
240
300
324
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<210> 109

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 109
gctgcatcc 9

<210> 110

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 110
Ala Ala Ser
1

<210> 111

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 111
caaaaatatg acagtgcccc gtacact 27

<210> 112

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 112
Gln Lys Tyr Asp Ser Ala Pro Tyr Thr
1 5

<210> 113
<211> 372
<212> ADN
<213> Trinh tuy nhin tao

<220>
<223> Téng hop

<400> 113

gaggtgcagc tggtggagtc tgagggactc ttggaacage ctggggggtc cctgagactc 60
tcectgtgcag cctectggatt caactttaga gactttgcca tgacctgggt ccgecagget 120
ccagggaagg ggctggagtg ggtctcatct attagtggta gtggtagtaa tacatactac 180

-63-



20014

gcagactccg tgaagggccg gttcaccatc tccagagaca attccaacca cacgctgtat 240
ctgcgaatga acagcctgag agccgaagac acggccgtgt attactgtgc gaaagatcga 300
ctctctataa caattcgccc acgctattac ggtctggacg tctggggecca agggaccacg 360
gtcaccgtcet cc

<210> 114
<211> 124
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 114
Glu Val Gln Leu Val Glu Ser Glu Gly Leu Leu
1 5 10 :
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ser Ile Ser Gly Ser Gly Ser Asn Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Arg Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 . 105
Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val
115 120
<210> 115
<211> 321
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 115
gacatccaga tgacccagtc tccatcctcc ctgtctgecat
atcacttgcc gggcgagtca ggacattagc aattattttg
gggaaagttc ctaagctcct gatctttgct gcatccactt
cggttcagtg gcagtggatc tgggacagat ttcactctca
gaagatgttg caacttatta ctgtcaaaaa tatgacagtg
gggaccaagc tggagatcaa a
<210> 116
<211> 107
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 116

Glu Gln Pro

Asn Phe Arg

Gly Leu Glu
45

Tyr Ala

60

Asn

Asp

His Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

ctgtaggaga
cctggtatca
tgcatccagg
ccattcgcag
ccccgtacac

Gly
15
Asp

Gly
Phe

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

cagagtcacc
gcagaagcca
ggtcccatct
cctgcagcect
ttttggccag

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

-64-

15

372

60

120
180
240
300
321



20014

Asp
Pro
Ser
60

Arg

Asp

Ile
Lys
45

Arg

Ser

Ser

Ser
30

Leu
Phe

Leu

Ala

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Phe Ala Trp Tyr Gln Gln Lys Pro Gly Lys Val
35 40
Phe Ala Ala Ser Thr Leu His Pro Gly Val Pro
50 55 .
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr
85 90
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 117
<211> 373
<212> ADN
<213> Trinh ty nhédn tao
<220>
<223> Téng hop
<400> 117
gaggtgcagc tggtggagtc tgggggaggc ttggtacage
tcectgtgcag cctctggatt caactttaga gactttgceca
ccagggaagg ggctggagtg ggtctcagct attagtggta
gcagactccg tgaagggccg gttcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
ctctctataa caattcgccc acgctattac ggtctggacg
gtcaccgtct cct
<210> 118
<211> 124
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 118
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ala Ile Ser Gly Ser Gly Ser Asn Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 105
Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val
115 120
<210> 119
<211> 322

-65-

ctggggggtc
tgagctgggt
gtggtagtaa
attccaagaa
attactgtgce
tctggggcca

Val Gln Pro

Asn Phe Arg

30

Gly Leu Glu
45

Tyr Ala
60

Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr

110
Ser

Asn Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

cctgagactc
ccgccaggct
tacatactac
cacgctgtat
gaaagatcga
agggaccacg

Gly
15
Asp

Gly
Phe
Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Gly Leu

60

120
180
240
300
360
373



<212> ADN
<213>

<220>
<223> Tdng
<400> 119

gacatccaga
atcacttgcc
gggaaagttc
cggttcagtg
gaagatgttg
gggaccaagc

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

120
107
PRT

<220>
<223> Tdng
<400> 120
Asp Ile Gln
1

Asp Arg Val
Leu Ala Trp
35
Ala Ala
50
Gly

Tyr
Ser Ser
65
Glu

Asp Val

Thr Phe Gly

<210> 121
<211> 357
<212> ADN
<213> Trinh

<220>
<223> Téng
<400> 121

caggtgcagce
tcctgtgtag
ccagggaagg
gcagactccg
ctgcaaatga
tataactgga

<210> 122
<211> 119
<212> PRT

hop

tgacccagtc
gggcgagtca
ctaagctcct
gcagtggatc
caacttatta
tggagatcaa

hop

Met Thr

Thr
20
Tyr

Ile
Gln

Ser Thr

Gly Thr

Ala Thr
85
Gln Gly
100

ty nhén

hop

tggtggagtc
cttctggatt
gactggagtg
tgaagggccg
acagcctgag
acccctttga

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Trinh ty nhén tao

tccatcctee
ggacattagc
gatctatgct
tgggacagat
ctgtcaaaaa
ac

Trinh ty nhén tao

Ser Pro

Cys Arg

Pro
40
Ser

Lys

Gln
55
Phe Thr

Tyr Cys

Lys Leu

tao

tgggggaggce
cacccttaac

ggtctctttt
gttcaccatc
agccgacgac
ctattggggc

<213> Trinh tu nhén tao

20014

ctgtctgcat
aattatttag
gcatccactt
ttcactctca
tatgacagtg

Ser Leu
10

Ser

Ser
Ala
25

Gly

Gln

Lys Val

Val Pro

Thr Ile
75

Tyr

Leu
Gln Lys
90
Glu Ile

105

Lys

ttggtacagc
aactttgtca
attagtgcta
tccagagaca
acggccgtcet
cagggaacca

-66-

ctgtaggaga
cctggtatca
tgcaatcagg
ccatcagcag
cccecgtacac

Ser Ala Ser

Ile Ser
30

Leu

Asp
Pro Lys
45
Ser Arg Phe
60
Ser

Ser Leu

Asp Ser Ala

ctggggggtc
tgaactgggt
gtggtggtag
cttccaagaa
attactgtgc
cggtcaccgt

cagagtcacc
gcagaaacca
ggtcccatct
cctgcagcect
ttttggccag

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

cctgagactc
ccgccaggtt
tatatactac
cacattatat
gaaatccccg
ctcctca

60

120
180
240
300
322

60

120
180
240
300
357



<220>

<223> Téng hop

<400> 12
Gln Val
1

2
Gln

Leu Val
5

Ser Leu Arg Leu Ser

Val Met

Ser Phe
50

Lys Gly

65

Leu Gln

Ala Lys

Thr Thr

<210> 12
<211> 24

Asn
35

Ile
Arg
Met
Ser
Val
115

3

<212> ADN
<213> Trinh

<220>

20
Trp Val

Ser Ala
Phe Thr
Asn Ser
85
Pro Tyr

100
Thr Val

ty nhan

<223> Téng hop

<400> 12

3

Glu
Cys
Arg
Ser
Ile
70

Leu

Asn

Ser

tao

Ser
Val
Gln
Gly
55

Ser
Arg
Trp

Ser

ggattcaccc ttaacaactt tgtc

<210> 12
<211> 8

4

<212> PRT
<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 12

4

Gly
Ala
Val
40

Gly
Arg
Ala

Asn

Gly Phe Thr Leu Asn Asn Phe Val

1

<210> 12
<211> 24

5

<212> ADN
<213> Trinh ty nhén tao

<220>

5

<223> Téng hop

<400> 12

5

attagtgcta gtggtggtag tata

<210> 12
<211> 8

6

<212> PRT

20014

Gly
Ser
25

Pro
Ser
Asp
Asp

Pro
105

Gly
10

Gly
Gly
Ile
Thr
Asp

90
Phe

Leu

Phe

Tyr
Ser
75

Thr

Asp

-67-

Val
Thr
Gly
Tyr
60

Lys

Ala

Tyr

Gln
Leu
Leu
45

Ala
Asn

Val

Trp

Pro
Asn
30

Glu
Asp
Thr
Tyr

Gly
110

Gly
Asn
Trp
Ser
Leu
Tyr

95
Gln

Giy
Phe
Val
Val
Tyr
80

Cys

Gly

24

24



<213>

<220>
<223> Téng

<400> 126

hop

Trinh ty nhén tao

Ile Ser Ala Ser Gly Gly Ser Ile

1

<210> 127
<211> 36

<212> ADN
<213>

<220>
<223> Téng

<400> 127

5

hop

Trinh ty nhin tao

20014

gcgaaatccc cgtataactg gaaccccttt gactat

<210> 128
<211> 12

<212> PRT
<213>

<220>
<223> Téng

<400> 128

hop

Trinh ty nhdn tao

Ala Lys Ser Pro Tyr Asn Trp Asn Pro Phe Asp Tyr

1

<210> 129
<211> 327
<212> ADN
<213>

<220>
<223> Téng
<400> 129

gacatccagt
ctctcctgea
ggccaggcte
aggttcagtg
gaagattttg
caggggacca

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

130
109
PRT

<220>
<223> Téng

<400> 130

5

hop

tgacccagtc
gggccagtct
ccagactcct
gcagtgggtc
cggtttatta
aggtggagat

hop

Trinh ty nhén tao

tccagccacce
gagtgttagc
catctatagt
tgggacagag
ctgtcagcag
caaacga

Trinh ty nhén tao

10

ctgtctgtgt
agcaaattag
gcctccacce
ttcactctca
tataatcatt

-68-

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggcctccgta

acgagccacc
gcagacacct
tatcccagtc
cctgcagtcet
cacttttggc

36

60

120
180
240
300
327



Asp Il

e Gln

Glu Arg Ala

Leu Al
Tyr Se
Ser Gl

65
Glu As

a Trp
35

r Ala

y Ser

p Phe

Tyr Thr Phe

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

<220>
<223>

<400>

131
18
ADN
Trinh

Leu Thr
Thr Leu
20

Tyr Gln
Ser Thr
Gly Thr
Ala Val

85

Gly Gln
100

ty nhén

Tng hop

131

ctgagtgtta gcagcaaa

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

<220>

132
6
PRT

Gln
Ser
Gln
Arg
Glu
70

Tyr

Gly

tao

Trinh ty nhin tao

<223> T8ng hop

<400>

132

Leu Ser Val Ser Ser Lys

1

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

<220>
<223>

<400>

133
9
ADN

5

Trinh tu nhén tao

T3ng hop

133

agtgcctcce

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

<220>
<223>

<400>

134
3
PRT

Trinh ty nhédn tao

Téng hop

134

Ser
Cys
Thr
Ala
55

Phe
Tyr

Thr

Pro
Arg
Pro
40

Thr
Thr
Cys

Lys

20014

Ala
Ala

25
Gly

Leu
Gln

Val
105

Thr
10

Ser
Gln
Ile
Thr
Gln

90
Glu

-69-

Leu
Leu
Ala
Pro
Ile
75

Tyr

Ile

Ser
Ser
Pro
Val
60

Ser

Asn

Lys

Val
Val
Arg
45

Arg
Ser
His

Arg

Ser
Ser
30

Leu
Phe

Leu

Trp

Pro
15

Ser
Leu
Ser

Gln

Pro
95

Gly
Lys

Ile

Ser
80
Pro

18



Ser Ala Ser

1

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

135
30
ADN

<220>
<223> Téng

<400> 135

hop

Trinh ty nhin tao

cagcagtata atcattggcc tccgtacact

- <210>

<211>
<212>
<213>

136
10
PRT

<220>
<223> Téng

<400> 136

hop

Trinh ty nhan tao

20014

Gln Gln Tyr Asn His Trp Pro Pro Tyr Thr

1

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

137
357
ADN

<220>
<223> Téng

<400> 137

gaggtgcagc
tcctgtgtag
ccagggaagg
gcagactccg
ctgcaaatga
tataactgga

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

138
119
PRT

<220>
<223> Téng

<400> 138

5

hop

tggtggagtc
cttctggatt
gactggagtg
tgaagggccg
acagcctgag
acccctttga

hop

Trinh ty nhédn tao

tgggggaggc
cacccttaac
ggtctetttt
gttcaccatc
agccgacgac
ctattggggce

Trinh ty nhén tao

10

ttggtacagc
aactttgtca
attagtgcta
tccagagaca
acggccgtet
cagggaaccc

ctggggggtce
tgaactgggt
gtggtggtag
cttccaagaa
attactgtgce
tggtcaccgt

cctgagactc
ccgccaggtt
tatatactac
cacattatat
gaaatccccg
ctcctca

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Val Ala Ser Gly Phe Thr Leu Asn Asn Phe

20

25

30

Val Met Asn Trp Val Arg Gln Val Pro Gly Lys Gly Leu Glu Trp Val

35

40

-70-

45

30

60

120
180
240
300
357



20014

Ser Phe Ile Ser Ala Ser Gly Gly Ser Ile Tyr Tyr Ala Asp
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Asp Asp Thr Ala Val Tyr
85 90
Ala Lys Ser Pro Tyr Asn Trp Asn Pro Phe Asp Tyr Trp Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115
<210> 139
<211> 324
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 139
gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt ctccagggga
ctctcctgca gggccagtct gagtgttage agcaaattag cctggtacca
ggccaggctce ccagactcct catctatagt gcctccacce gggccactgg
aggttcagtg gcagtgggtc tgggacagag ttcactctca ccatcagcag
gaagattttg cggtttatta ctgtcagcag tataatcatt ggcctccgta
caggggacca agctggagat caaa
<210> 140
<211> 108
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 140
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser
1 5 10
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Leu Ser Val Ser
20 25 30
Leu Ala Trp Tyr Gln Gln Thr Pro Gly Gln Ala Pro Arg Leu
35 40 45
Tyr Ser Ala Ser Thr Arg Ala Thr Gly Ile Pro Val Arg Phe
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu
65 70 75
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Asn His Trp
85 90
Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 141
<211> 357
<212> ADN
<213> Trinh ty nhén tao

<220>

<223> Téng hop

-71-

Ser Val

Leu Tyr
80

Tyr Cys

95

Gln Gly

acgagccacc
gcagacacct
tatcccagtc
cctgcagtct
cacttttggce

Pro
15
Ser

Gly
Lys

Leu Ile

Ser Gly

Gln Ser
80
Pro Pro

95

60

120
180
240
300
324



<400> 141
gaggtgcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
tataactgga

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

142
119
PRT
Trinh

<220>
<223> Tbng
<400> 142
Glu Val Gln
1
Ser Leu Arg
Val Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Ser

Thr Val

115

Leu

<210> 143
<211> 325
<212> ADN
<213> Trinh

<220>
<223> Tbng
<400> 143

gaaatagtga
ctctcctgca
ggccaggctc
aggttcagtg
gaagattttg
caggggacca

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

144
108
PRT

<220>

<223> Tbng

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
acccctttga

ty nhan

hop

Leu Val
5
Leu Ser
20
Trp Val

Ser Ala

Phe Thr

Ser
85
Tyr

Asn

Pro
100

Thr Val

ty nhéan

hop

tgacgcagtc
gggccagtct
ccaggctcct
gcagtgggtc
cagtttatta
agctggagat

hop

Glu
Cys
Arg
Ser
Ile
70

Leu

Asn

Ser

tgggggaggc
cacccttaac

ggtctcagct
gttcaccatc
agccgaggac
ctattggggc

tao

Ser Gly

Ala Ala
Ala
40

Gly

Gln

Gly
55

Ser Arg

Arg Ala
Trp Asn

Ser

tao

tccagccacc
gagtgttagc
catctatagt
tgggacagag
ctgtcagcag
caaac

Trinh ty nhén tao

20014

ttggtacagce
aactttgtca
attagtgcta
tccagagaca
acggccgtat
cagggaaccc

Gly Gly Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Ser Ile Tyr
Ser
75

Thr

Asp Asn

Glu Asp

Pro Phe

105

Asp

ctgtctgtgt
agcaaattag
gcctccacca
ttcactctca
tataatcatt

-72-

ctggggggtc
tgagctgggt
gtggtggtag
attccaagaa
attactgtgc
tggtcaccgt

Val Gln Pro

Thr Asn
30
Glu

Leu

Leu
45
Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Tyr Trp Gly

110

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggcctccgta

cctgagactc
ccgccaggcet
tatatactac
cacgctgtat
gaaatccccg
ctcctcea

Gly
15
Asn Phe

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gln Gly

aagagccacc
gcagaaacct
tatcccagece
cctgcagtct
cacttttggc

60

120
180
240
300
357

60

120
180
240
300
325



20014

<400> 144
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu
1 5 10
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Leu
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40 .
Tyr Ser Ala Ser Thr Arg Ala Thr Gly Ile Pro
50 55
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr
85 90
Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105
<210> 145
<211> 375
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 145
caggtgcagc tggtggagtc tgggggaggc ttggaacagce
tcctgtgcag gectctggatt cacctttaga gactatgeca
ccagggaagg gactggagtg ggtctcatct attagtggtt
gcagactccg tgaagggccg gttcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
ctctctataa caattcgccc acgctattat ggtttggacg
gtcaccgtct cctca
<210> 146
<211> 125
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 146
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe
20 25
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ser Ile Ser Gly Ser Gly Gly Asn Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 105
Asp Val Trp Gly Gln Gly Ser Thr Val Thr Val
115 120

-73-

Ser Val Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe

Ser Leu

Asn His Trp

Lys

cgggggggtc
tgacctgggt
ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

Glu Gln Pro

Thr Phe Arg

Gly Leu Glu
45

Tyr Ala

60

Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr
110
Ser

125

Ser

Pro
15
Ser

Leu
Ser
Gln Ser
80

Pro

Pro
95

cctgagactc
ccgccaggct
cacatactac
cacgctgtat
gaaagatcga
agggtccacg

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
375



<210> 147

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 147
ggattcacct ttagagacta tgcc

<210> 148

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 148
Gly Phe Thr Phe Arg Asp Tyr Ala
1 5

<210> 149

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 149
attagtggtt ccggtggtaa caca

<210> 150

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 150
Ile Ser Gly Ser Gly Gly Asn Thr
1 5

<210> 151

<211> 54

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

<400> 151

gcgaaagatc gactctctat aacaattcgc ccacgctatt atggtttgga cgtc

20014

-74-

24

24

54



<210> 152
<211> 18
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 152

20014

Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu

1
Asp Val

<210> 153
<211> 339
<212> ADN

5

<213> Trinh ty nhédn tao

<220>

<223> Tdng hop

<400> 153

gacatcgtgt
atctcctgca
tacctgcaga
tceggggtcec
agcagagtgg
tacacttttg

<210> 154
<211> 113
<212> PRT

tgacccagtc
ggtctagtca
agtcagggca
ctgacaggtt
aggctgagga
gccaggggac

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 154

Asp Ile Val
1

Glu Pro Ala

Ile Gly Tyr
35
Pro Gln Leu
50
Asp Arg Phe
65
Ser Arg Val

Leu Gln Thr

Arg

<210> 155
<211> 33

Leu

Ser
20
Asn

.Leu

Ser

Glu

Pro
100

Thr
5
Ile
Tyr
Ile
Gly
Ala

85
Tyr

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

Ser
Cys
Asp
Leu
55

Gly
Asp

Phe

tccactctcece
gagcctcctg
gtctccacag
cagtggcagt
tgttgggttt
caagctggag

Pro
Arg
Trp
40

Gly
Ser

Val

Gly

10

ctgcccgtcea
tatagtattg
ctccttatcet
ggatcaggca
tattactgca
atcaaacga

Leu
Ser
25

Tyr
Ser
Gly
Gly

Gln
105

Ser
10

Ser
Leu
Asn
Thr
Phe

90
Gly

-75-

Leu
Gln
Gln
Arg
Asp
75

Tyr

Thr

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro
Ser
Lys
Ala
60

Phe

Tyr

Lys

Val
Leu
Ser
45

Ser
Thr
Cys

Leu

Thr
Leu
30

Gly
Gly
Leu

Met

Glu
110

15

gccggcectcece
tttggattgg
taatcgggcc
actgaaaatc
acaaactccg

Pro
15
Tyr

Gln
Val
Lys
Gln

95
Ile

Gly
Ser
Ser
Pro
Ile
80

Ala

Lys

60

120
180
240
300
339



20014

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 155
cagagcctce tgtatagtat tggatacaac tat 33

<210> 156

<211> 11

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 156
Gln Ser Leu Leu Tyr Ser Ile Gly Tyr Asn Tyr
1 5 10

<210> 157

<211> 9

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 157
ttgggttct 9

<210> 158

<211> 3

<212> PRT

<213> Trinh tyg nhén tao

<220>
<223> T8ng hop

<400> 158
Leu Gly Ser
1

<210> 159

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> T8ng hop

<400> 159
atgcaagctc tacaaactcc gtacact 27

<210> 160

<211> 9
<212> PRT

-76-



<213>

<220>
<223> Téng

<400> 160

hop

Trinh ty nhén tao

20014

Met Gln Ala Leu Gln Thr Pro Tyr Thr

1

<210> 161
<211> 372
<212> ADN
<213>

<220>
<223> Téng

<400> 161

gaggtgcagc
tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ctctctataa
gtcaccgtct

<210> 162
<211> 124
<212> PRT
<213> Trinh

<220>

<223> Téng

<400> 162

Glu Val Gln
1

Ser Leu Arg

Ala Met Thr
35
Ser Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Asp Val Trp

115

<210>
<211> 336
<212> ADN
<213> Trinh

163

<220>

5

hop

tggtggagtc
gctctggatt
gactggagtg
tgaagggccg
acagcctgag
caattcgccce
cc

tu nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Gly

Phe Thr

Ser
85
Leu

Asn

Arg
100

Gly Gln

ty nhén

Glu
Cys
Arg
Ser
Ile
70

Leu

Ser

Gly

Trinh ty nhén tao

tgggggaggc
cacctttaga

ggtctcatct
gttcaccatc
agccgaggac
acgctattat

tao

Ser

Ala Gly

Gln Ala
40
Gly Gly

Ser Arg

Arg Ala

Ile Thr

Thr Thr

120

tao

ttggaacagc
gactatgcca
attagtggtt
tccagagaca
acggccgtat

ggtttggacg

Gly Leu
10

Ser Gly Phe

25

Pro

Gly Lys

Asn Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Ile Arg
105

Val

Pro

Thr Val

-77-

cgggggggtce
tgacctgggt

ccggtggtaa
attccaagaa
attactgtge
tctggggcca

Glu Gln Pro

Thr Phe Arg
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

cctgagactc
ccgccaggct
cacatactac
cacgctgtat
gaaagatcga
agggaccacg

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
372



<223> Téng

<400> 163
gacatcgtga
atctcctgca
tacctgcaga
tccggggtcece
agcagagtgg
tacacttttg

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

164
112
PRT
Trinh

<220>
<223> Téng

<400> 164
Asp Ile Val
1
Glu

Pro Ala

Ile Gly Tyr
35
Gln Leu
50

Arg

Pro
Asp Phe
65

Ser

Arg Val

Leu Gln Thr

<210> 165
<211> 373
<212> ADN
<213> Trinh

<220>
<223> Téng

<400> 165

gaggtgcagc
tcctgtgecag
ccagggaagg
gcagactccg
ctgcaaatga
ctctctataa
gtcaccgtct

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

166
124
PRT

<220>

<223> Téng

hop

tgacccagtc
ggtctagtca
agtcagggca
ctgacaggtt
aggctgagga
gccaggggac

ty nhéan

hop

Met Thr

Ser Ile
20
Asn Tyr

Leu Ile

Ser Gly

Glu Ala
85
Pro Tyr
100

tue nhén

hop

tggtggagtc
cctectggatt
ggctggagtg
tgaagggccg
acagcctgag
caattcgccc
cct

hop

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

tccactctcce
gagcctecctg
gtctccacag
cagtggcagt
tgttgggttt
caagctggag

tao

Ser Pro

Cys Arg

Asp Trp
40
Leu Gly
55
Gly Ser

Asp Val

Phe Gly

tao

tgggggaggc
cacctttaga

ggtctcagct
gttcaccatc
agccgaggac
acgctattat

Trinh ty nhén tao

20014

ctgcccgtca
tatagtattg
ctccttatcet
ggatcaggca
tattactgca
atcaaa

Ser Leu
10

Ser

Leu

Ser Gln

25
Tyr

Leu Gln

Ser Asn Arg

Gly Thr Asp
75
Phe Tyr
90

Gly

Gly

Gln
105

Thr

ttggtacagc
gactatgcca
attagtggtt
tccagagaca
acggccgtat
ggtttggacg

-78-

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro Val Thr
Leu
30

Gly

Ser Leu

Ser
45
Ser

Lys

Ala
60
Phe

Gly

Thr Leu

Tyr Cys Met
Glu

110

Lys Leu

ctggggggtc
tgagctgggt
ccggtggtaa
attccaagaa
attactgtgc
tctggggcca

gccggcectcce
tttggattgg
taatcgggcce
actgaaaatc
acaaactccg

Pro
15
Tyr

Gly
Ser
Gln Ser

Val Pro
Ile
80
Ala

Lys

Gln
95

Ile Lys

cctgagactc
ccgccaggct
cacatactac
cacgctgtat
gaaagatcga
agggaccacg

60

120
180
240
300
336

60

120
180
240
300
360
373



<400> 166

Glu Val Gln
1

Ser Leu Arg

Ala Met Ser
35
Ser Ala Ile
50
Lys Gly Arg
65
Leu Gln Met

Ala Lys Asp
Asp Val Trp
115

<210> 167
<211> 337
<212> ADN

Leu
Leu
20

Trp
Ser
Phe
Asn
Arg

100
Gly

Val
Ser
Val
Gly
Thr
Ser
85

Leu

Gln

<213> Trinh ty nhén

<220>

<223> Téng hop

<400> 167

gatattgtga
atctcctgca
tacctgcaga
tccggggtcece
agcagagtgg
tacacttttg

<210> 168
<211> 112
<212> PRT

tgactcagtc
ggtctagtca
agccagggca
ctgacaggtt
aggctgagga
gccaggggac

<213> Trinh ty nhén

<220>

<223> Tdng hop

<400> 168

Asp Ile Val
1

Glu Pro Ala

Ile Gly Tyr
35
Pro Gln Leu
50
Asp Arg Phe
65
Ser Arg Val

Leu Gln Thr

Met
Ser
20

Asn
Leu
Ser

Glu

Pro
100

Thr
Ile
Tyr
Ile
Gly
Ala

85
Tyr

Glu
Cys
Arg
Ser
Ile
70

Leu

Ser

Gly

tao

tao

Gln
Ser
Leu
Tyr
Ser
70

Glu

Thr

Ser
Ala
Gln
Gly
Ser
Arg
Ile

Thr

Ser
Cys
Asp
Leu
55

Gly
Asp

Phe

Gly
Ala
Ala
40

Gly
Arg
Ala

Thr

Thr
120

tccactctcece
gagcctcctg
gtctccacag
cagtggcagt
tgttggggtt
caagctggag

Pro
Arg
Trp
40

Gly
Ser

Val

Gly

20014

Gly
Ser
25

Pro
Asn
Asp
Glu
Ile

105
Val

Gly
Gly
Gly
Thr
Asn
Asp
90

Arg

Thr

Leu
Phe
Lys
Tyr
Ser
75

Thr

Pro

Val

ctgcccecgtcea
tatagtattg
ctcctgatct
ggatcaggca
tattactgca

Leu
Ser
25

Tyr
Ser
Gly
Gly

Gln
105

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

-79-

atcaaac

Leu
Gln
Gln
Arg
Asp
75

Tyr

Thr

Val
Thr
Gly
Tyr
60

Lys
Ala

Arg

Ser

Gln
Phe
Leu
45

Ala
Asn

Val

Tyr

Pro
Arg
Glu
Asp
Thr
Tyr

Tyr
110

cccctggaga
gatacaacta
atttgggttc
cagattttac
tgcaagctct

Pro
Ser
Lys
Ala
60

Phe
Tyr

Lys

Val
Leu
Pro
45

Ser
Thr
Cys

Leu

Thr
Leu
30

Gly
Gly
Leu

Met

Glu
110

Gly
15

Asp
Trp
Ser
Leu
Tyr

95
Gly

Pro
15
Tyr

Gln
Val
Lys
Gln

95
Ile

Gly
Tyr
Val
Val
Tyr
80

Cys

Leu

gccggcectcece
tttggattgg
taatcgggcecce
actgaaaatc
acaaactccg

Gly
Ser
Ser
Pro
Ile
80

Ala

Lys

60

120
180
240
300
337



<210> 169

<211> 375

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 169

caggtgcagc tggtggagtc tgggggagtc

tcctgtacag cctctggatt cacctttaga

ccagggaagg ggctggagtg ggtctcatct

gcagactccg tgaggggccg gttcaccatc

ctgcaaatga acagcctgag agccgaagac

ctctccataa caattcgccec acgctattac

gtcaccgtct cctca

<210> 170

<211> 125

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<223> T8ng hop

<400> 170

Gln Val Gln Leu Val Glu Ser Gly

1 5

Ser Leu Arg Leu Ser Cys Thr Ala
20

Ala Met Thr Trp Val Arg Gln Ala

35 40
Ser Ser Ile Ser Gly Ser Gly Gly
50 55

Arg Gly Arg Phe Thr Ile Ser Arg

65 70

Leu Gln Met Asn Ser Leu Arg Ala

85

Ala Lys Asp Arg Leu Ser Ile Thr
100

Asp Val Trp Gly Gln Gly Ser Thr

115 120

<210> 171

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 171

ggattcacct ttagagacta tgcc

<210> 172

<211> 8

<212> PRT

<213> Trinh ty nhén

tao

20014

ttggagcagc
gactatgcca
attagtggta
tccagagaca
acggccgtat

ggtttggacg

Val
10
Gly

Gly Leu

Ser Phe
25
Pro

Gly Lys

Asn Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Ile Arg
105

Val Thr

Pro

Val

-80-

ctggggggtc
tgacctgggt
gtggtggtaa
actccaacca
attactgtge
tctggggcca

Glu Gln Pro

Thr Phe Arg

Leu Glu
45
Ala

Gly

Tyr
60
Asn

Asp

His Thr

Ala Val Tyr

Arg Tyr Tyr
110
Ser

125

Ser

cctgagactc
ccgccaggct
tacatactac
cacgctgtat
gaaagatcga
agggtccacg

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
375

24



20014

<220>
<223> Tng hop

<400> 172
Gly Phe Thr Phe Arg Asp Tyr Ala
1 5

<210> 173

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 173
attagtggta gtggtggtaa taca 24

<210> 174

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 174
Ile Ser Gly Ser Gly Gly Asn Thr
1 5

<210> 175

<211> 54

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 175
gcgaaagatc gactctccat aacaattcgc ccacgctatt acggtttgga cgtc 54

<210> 176

<211> 18

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 176

Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro Arg Tyr Tyr Gly Leu
1 5 10 15

Asp Val

<210> 177
<211> 324

-81-



<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 177
gatattgtga tgacccagtc tccatcctcce
attacttgcc gggcgagtca ggacattagce
gggaaagttc ctaaactcct gatctttgct
cggttcagtg gcagtggatc tgggacagat
gaagatgttg caacttatta ctgtcaaaag
gggaccaagg tggaaatcaa acga
<210> 178
<211> 108
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 178
Asp Ile Val Met Thr Gln Ser Pro
1 5
Asp Arg Val Thr Ile Thr Cys Arg
20
Phe Ala Trp Tyr Gln Gln Lys Pro
35 40
Phe Ala Ala Ser Thr Leu His Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Glu Asp Val Ala Thr Tyr Tyr Cys
85
Thr Phe Gly Gln Gly Thr Lys Val
100
<210> 179
<211> 18
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 179
caggacatta gcaattat
<210> 180
<211> 6
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tdng hop
<400> 180

20014

ctgtctgcat
aattattttg
gcatccactt
ttcactctca
tataacagtg

Ser Leu
10

Ser

Ser

Ala
25
Gly

Gln

Lys Val

Gly Val Pro

Thr Ile
75

Tyr

Leu
Gln Lys
90
Glu Ile

105

Lys

-82-

ctgtaggaga
cctggtatca
tgcatccagg
ccattagtag
cccegtacac

Ser Ala Ser

Ile Ser
30

Leu

Asp

Pro Lys

45
Arg

Ser Phe

60
Ser

Ser Leu

Asn Ser Ala

Arg

cagagtcacc
gcagaagcca
ggtcccatct
cctgcagcect
ttttggccag

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

60

120
180
240
300
324

18



20014

Gln Asp Ile Ser Asn Tyr
1 5

<210> 181

<211> 9

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 181
gctgcatcc

<210> 182

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 182
Ala Ala Ser
1

<210> 183

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 183
caaaagtata acagtgcccc gtacact

<210> 184

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdng hop

<400> 184
Gln Lys Tyr Asn Ser Ala Pro Tyr Thr
1 5

<210> 185
<211> 372
<212> ADN
<213> Trinh tu nhén tao

<220>
<223> Tdng hop

-83-

27



20014

<400> 185
gaggtgcagc tggtggagtc tgggggagtc ttggagcagce
tcectgtacag cctcectggatt cacctttaga gactatgceca
ccagggaagg ggctggagtg ggtctcatct attagtggta
gcagactccg tgaggggccg gttcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaagac acggccgtat
ctctccataa caattcgccc acgctattac ggtttggacg
gtcaccgtct cc
<210> 186
<211> 124
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 186
Glu Val Gln Leu Val Glu Ser Gly Gly Val Leu
1 5 10
Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe
20 25
Ala Met Thr Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ser Ile Ser Gly Ser Gly Gly Asn Thr Tyr
50 55
Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 105
Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val
115 120
<210> 187
<211> 321
<212> ADN
<213> Trinh ty nhdn tao
<220>
<223> Tdéng hop
<400> 187
gacatccaga tgacccagtc tccatcctce ctgtctgeat
attacttgcc gggcgagtca ggacattagc aattattttg
gggaaagttc ctaaactcct gatctttgct gcatccactt
cggttcagtg gcagtggatc tgggacagat ttcactctca
gaagatgttg caacttatta ctgtcaaaag tataacagtg
gggaccaagc tggagatcaa a
<210> 188
<211> 107
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng

hop

-84-

ctggggggtc
tgacctgggt
gtggtggtaa
actccaacca
attactgtgc
tctggggcca

Glu Gln Pro

Thr Phe Arg
30
Leu Glu
45

Ala

Gly

Tyr
60
Asn

Asp

His Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

ctgtaggaga
cctggtatca
tgcatccagg
ccattagtag
ccccgtacac

cctgagactc
ccgccaggcet
tacatactac
cacgctgtat
gaaagatcga
agggaccacg

Gly Gly

Asp Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

cagagtcacc
gcagaagcca
ggtcccatct
cctgcagect
ttttggccag

60

120
180
240
300
360
372

60

120
180
240
300
321



20014

<400> 188
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 ’ 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Phe Ala Trp Tyr Gln Gln Lys Pro Gly Lys Val
35 40
Phe Ala Ala Ser Thr Leu His Pro Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr
85 90
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 189
<211> 373
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 189
gaggtgcagc tggtggagtc tgggggaggc ttggtacagce
tcctgtgcag cctctggatt cacctttaga gactatgcca
ccagggaagg ggctggagtg ggtctcagct attagtggta
gcagactccg tgaagggccg gttcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
ctctccataa caattcgccc acgctattac ggtttggacg
gtcaccgtct cct
<210> 190
<211> 124
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 190
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ala Ile Ser Gly Ser Gly Gly Asn Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Lys Asp Arg Leu Ser Ile Thr Ile Arg Pro
100 105
Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val
115 120

-85-

Ser Ala Ser

Ile Ser
30

Leu

Asp
Pro Lys
45
Ser Arg Phe
60
Ser

Ser Leu

Asn Ser Ala

ctggggggtce
tgagctgggt
gtggtggtaa
attccaagaa
attactgtgc
tctggggcca

Val Gln Pro

Thr Phe Arg

30

Gly Leu Glu
45

Tyr Ala
60

Lys

Asp

Asn Thr

Ala Val Tyr

Arg Tyr Tyr
110

Ser

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

cctgagactc
ccgccaggcet
tacatactac
cacgctgtat
gaaagatcga
agggaccacg

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Leu

60

120
180
240
300
360
373



<210> 191
<211> 322
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 191
gacatccaga
atcacttgcc
gggaaagttc
cggttcagtg
gaagatgttg
gggaccaagc

<210> 192
<211> 107
<212> PRT
<213> Trinh

<220>
<223> Tbng
<400> 192
Asp Ile Gln
1

Asp Arg Val
Leu Ala Trp
35
Ala Ala
50
Gly

Tyr
Ser Ser
65

Glu

Asp Val

Thr Phe Gly

<210> 193
<211> 355
<212> ADN
<213> Trinh

<220>
<223> Tdng

<400> 193

gaagtgcacc
tcctgtgagg
ccggggaagg
gcggactctg
ttggaaatga
acccgggggt

<210> 194
<211> 118

hop

tgacccagtce
gggcgagtca
ctaagctcct
gcagtggatc
caacttatta
tggagatcaa

ty nhén

hop

Met Thr

Thr Ile
20
Tyr Gln

Ser Thr

Gly Thr
Thr
85

Gly

Ala

Gln
100

tuy nhén

hop

tggtggaatc
cctctggatt
gcctggaatg
tgaagggccg
acagtctgag
attttgacta

Gln

Thr

tccatcctcc
ggacattagc
gatctatgct
tgggacagat
ctgtcaaaag
ac

tao

Ser Pro

Cys Arg

Ser

Ala

Gln
Leu
Asp
Tyr

Thr

Lys
Gln
55

Phe
Tyr

Lys

tao

Pro
40

Ser
Thr
Cys

Leu

tgggggaggc
cacctttgat

ggtctcaggt
attcaccatc
acctgaggac

ctggggccag

20014

ctgtctgcat
aattatttag
gcatccactt
ttcactctca
tataacagtg

Ser Leu
10
Ser Gln
25
Gly

Lys Val

Gly Val Pro

Thr Ile
75

Tyr

Leu
Gln Lys
90
Glu Ile

105

Lys

ttggtacagce
gattatgcca
cttagtcgga
tccagagaca
acggccttat
ggaaccctgg

-86-

ctgtaggaga
cctggtatca
tgcaatcagg
ccatcagcag
cccecgtacac

Ser Ala Ser

Ile Ser
30

Leu

Asp
Pro Lys
45
Ser Arg Phe
60
Ser

Ser Leu

Asn Ser Ala

ctggcaggtc
tgcactgggt
caagtgtcag
acgccaagaa
attactgtgc
tcaccgtctc

cagagtcacc
gcagaaacca
ggtcccatct
cctgcagcect
ttttggccag

Val
15
Asn

Gly
Tyr

Leu Ile

Ser Gly

Gln Pro
80
Pro Tyr
95

cctgagactc
ccggcaagct
tataggctat
ctccctttat

aaaatggggg
ctcag

60

120
180
240
300
322

60

120
180
240
300
355



20014

<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 194
Glu Val His Leu Val Glu Ser Gly Gly Gly
1 5 10
Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly
20 25
Ala Met His Trp Val Arg Gln Ala Pro Gly
35 40
Ser Gly Leu Ser Arg Thr Ser Val Ser Ile
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn
65 70
Leu Glu Met Asn Ser Leu Arg Pro Glu Asp
85 90
Ala Lys Trp Gly Thr Arg Gly Tyr Phe Asp
100 105
Leu Val Thr Val Ser Ser
115
<210> 195
<211> 24
<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> Téng hop

<400> 195
ggattcacct ttgatgatta tgcc

<210> 196

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 196
Gly Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 197

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 197
cttagtcgga caagtgtcag tata

-87-

Leu
Phe
Lys
Gly
Ala
75

Thr

Tyr

Val
Thr
Gly
Tyr
60

Lys
Ala

Trp

Gln
Phe
Leu
45

Ala
Asn

Leu

Gly

Pro
Asp
30

Glu
Asp
Ser

Tyr

Gln
110

Gly
15

Asp
Trp
Ser
Leu
Tyr

95
Gly

Arg
Tyr
Val
Val
Tyr
80

Cys

Thr

24

24



<210> 198
<211> 8
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 198

Leu Ser Arg Thr Ser Val Ser Ile

1 5

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

199
33
ADN

<220>
<223> Téng hop

<400> 199

Trinh ty nhin tao

20014

gcaaaatggg ggacccgggg gtattttgac tac

<210> 200
<211> 11

<212> PRT
<213>

<220>
<223> Téng hop

<400> 200

Trinh ty nhén tao

Ala Lys Trp Gly Thr Arg Gly Tyr Phe Asp Tyr

1 5

<210> 201
<211> 322
<212> ADN
<213>

<220>
<223> Téng hop

<400> 201

gacatccaga tgacccagtc
atcacttgtc gggcgagtca
gggaaagccc ctaaactcct
aggttcagcg gcagtggatc
gaagattttg taacttacta
gggacacgac tggcgaccaa

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

202
107
PRT

<220>

<223> Téng hop

Trinh ty nhén tao

tccatcttcc
ggatattagt
gatcaatgtt
tgggacagat
ttgtcaacag
ac

Trinh ty nhén tao

10

gtgtctgcat
atttggttag
gcatccegtt
ttcactctca
gctaacagtt

-88-

ctgtgggaga
cctggtatca
tgcaaagtgg
ccatcaacag
tceccgatcac

cagagtcacc
gcagagtcca
ggtcccatca
tctgcagect
cttcggccaa

33

60

120
180
240
300
322



20014

<400> 202
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
20 25
Leu Ala Trp Tyr Gln Gln Ser Pro Gly Lys
35 40
Asn Val Ala Ser Arg Leu Gln Ser Gly Val
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70
Glu Asp Phe Val Thr Tyr Tyr Cys Gln Gln
85 90
Thr Phe Gly Gln Gly Thr Arg Leu Ala Thr
100 105

<210> 203

<211> 18

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 203
caggatatta gtatttgg

<210> 204

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 204
Gln Asp Ile Ser Ile Trp
1 5

<210> 205

<211> 9

<212> ADN

<213> Trinh tu nhé&n tao

<220>
<223> Téng hop

<400> 205
gttgcatcc

<210> 206

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

-89-

Val
Gln
Ala
Pro
Ile
75

Ala

Lys

Ser
Asp
Pro
Ser
60

Asn

Asn

Ala
Ile
Lys
45

Arg

Ser

Ser

Ser
Ser
30

Leu
Phe

Leu

Phe

Val
15

Ile
Leu
Ser

Gln

Pro
95

Gly
Trp
Ile
Gly
Pro

80
Ile

18



20014

<400> 206
Val Ala Ser
1

<210> 207

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 207
caacaggcta acagtttccc gatcacc

<210> 208

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 208

Gln Gln Ala Asn Ser Phe Pro Ile Thr
1 5

<210> 209

<211> 355

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 209

gaggtgcagc tggtggagtc tgggggaggc ttggtacage
tcctgtgagg cctctggatt cacctttgat gattatgeca
ccggggaagg gcctggaatg ggtctcaggt cttagtcgga
gcggactctg tgaagggccg attcaccatc tccagagaca
ttggaaatga acagtctgag acctgaggac acggccttat
acccgggggt attttgacta ctggggccag ggaaccctgg
<210> 210

<211> 118

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 210

ctggcaggtc
tgcactgggt
caagtgtcag
acgccaagaa
attactgtgc
tcaccgtctce

cctgagactc
ccggcaagcet
tataggctat
ctccctttat

aaaatggggg
ctcag

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 10

15

Ser Leu Arg Leu Ser Cys Glu Ala Ser Gly Phe Thr Phe Asp Asp Tyr

20 25

-90-

30

27

60

120
180
240
300
355



20014

Ala Met His Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Gly Leu Ser Arg Thr Ser Val Ser Ile Gly
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 75
Leu Glu Met Asn Ser Leu Arg Pro Glu Asp Thr
85 90
Ala Lys Trp Gly Thr Arg Gly Tyr Phe Asp Tyr
100 105
Leu Val Thr Val Ser Ser
115
<210> 211
<211> 322
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Tdéng hop
<400> 211
gacatccaga tgacccagtc tccatcttcce gtgtctgcat
atcacttgtc gggcgagtca ggatattagt atttggttag
gggaaagccc ctaaactcct gatcaatgtt gcatcccegtt
aggttcagcg gcagtggatc tgggacagat ttcactctca
gaagattttg taacttacta ttgtcaacag gctaacagtt
gggacacgac tggagattaa ac
<210> 212
<211> 107
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 212
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Ser Pro Gly Lys Ala
35 40
Asn Val Ala Ser Arg Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Val Thr Tyr Tyr Cys Gln Gln Ala
85 90
Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105
<210> 213
<211> 355
<212> ADN
<213> Trinh ty nhan tao

-91-

Gly Leu Glu
45

Tyr Ala Asp

60

Lys Asn Ser

Ala Leu Tyr

Trp Gly Gln
110

ctgtgggaga
cctggtatca
tgcaaagtgg
ccatcaacag
tcecegatcac

Ser Ala Ser

Ile Ser
30

Leu

Asp

Pro Lys

45

Ser Arg Phe

60

Asn Ser Leu

Asn Ser Phe

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Thr

cagagtcacc
gcagagtcca
ggtcccatca
tctgcagect
cttcggccaa

Val
15
Ile Trp

Leu Ile

Ser Gly

Gln Pro
80
Pro Ile

95

60

120
180
240
300
322



<220>
<223> Téng

<400> 213

gaagtgcagc
tcctgtgcag
ccagggaagg
gcggactctg
ctgcaaatga

acccgggggt

<210> 214
<211> 118
<212> PRT
<213> Trinh

<220>
<223> Téng

<400> 214
Glu Val Gln
1
Ser Leu Arg
Met His
35
Leu

Ala
Ser Gly
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Lys Trp

Val Thr

115

Leu

<210> 215
<211> 322
<212> ADN
<213> Trinh

<220>
<223> Téng
<400> 215

gacatccaga
atcacttgtc
gggaaagccc
aggttcagcg
gaagattttg
gggacacgac

<210> 216
<211> 107
<212> PRT

hop

tggtggagtc
cctctggatt
gcctggagtg
tgaagggcceg
acagtctgag
attttgacta

ty nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Arg

Phe Thr
Ser
85

Thr

Asn

Gly
100

Val Ser

ty nhén

hop

tgacccagtc
gggcgagtca
ctaagctcct
gcagtggatc
caacttacta
tggagattaa

Glu
Cys
Arg
Thr
Ile
70

Leu

Arg

tgggggaggce
cacctttgat

ggtctcaggt
attcaccatc
agctgaggac
ctggggccaa

tao

Ser Gly

Ala Ala

Gln Ala
40
Ser Val
55
Ser Arg

Arg Ala

Gly Tyr

Ser

tao

tccatcttcece
ggatattagt
gatctatgtt
tgggacagat
ttgtcaacag
ac

<213> Trinh ty nhan tao

<220>

20014

ttggtacagc
gattatgcca
cttagtcgga
tccagagaca
acggccttgt
ggaaccctgg

Gly Gly Leu

10
Ser Gly Phe
25
Pro

Gly Lys

Ser Ile Gly
Ala
75

Thr

Asp Asn

Glu Asp
90
Phe Asp

105

Tyr

gtgtctgcat
atttggttag
gcatccagtt
ttcactctca
gctaacagtt

-92-

ctggcaggtc
tgcactgggt
caagtgtcag
acgccaagaa
attactgtgc
tcaccgtctc

Val Gln Pro

Thr Phe Asp
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Ser

Ala Leu Tyr
Gln

110

Trp Gly

ctgtaggaga
cctggtatca
tgcaaagtgg
ccatcagcag
tccegatcac

cctgagactc
ccggcaagct
tataggctat
ctccctgtat

aaaatggggg

ctcag

Gly
15
Asp

Arg
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Thr

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
cttcggccaa

60

120
180
240
300
355

60

120
180
240
300
322



20014

<223> Téng hop
<400> 216
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Val Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala
85 90
Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105
<210> 217
<211> 363
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 217
gaggtgcagc tgttggagtc tgggggaggc ttgctacage
tcctgtgcag cctctggaat cacctttagc acctatgcca
ccagggaggg ggctggagtg ggtctcaget attagtggta
gcagactccg tgaagggccg gttcaccagc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
gcagctcgte ctcactggaa cttcgatcte tggggcegtg
tca
<210> 218
<211> 121
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 218
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Ile
20 ' 25
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Arg
35 40
Ser Ala Ile Ser Gly Ser Gly Asp Ser Thr Ser
50 55
Lys Gly Arg Phe Thr Ser Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 : 90
Ala Lys Val Ile Ala Ala Arg Pro His Trp Asn
100 105

-03-

Ser Ala Ser

Ile Ser
30

Leu

Asp
Pro Lys
45
Ser Arg Phe
60
Ser

Ser Leu

Asn Ser Phe

cgggggggtc
tgagctgggt
gtggtgatag
attccaagaa
attactgtgce
gcaccctggt

Leu Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Phe Leu

110

Asp

Val
15
Ile

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80
Pro Ile

95

cctgagactc
ccgtcaggcet
cacatcctac
cacgctgtat
gaaagtcata
cactgtctcc

Gly
15
Thr

Gly
Tyr
Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Trp Gly

60

120
180
240
300
360
363



20014

Arg Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 219

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 219
ggaatcacct ttagcaccta tgcc

<210> 220

<211> 8

<212> PRT

<213> Trinh tyg nhén tao

<220>
<223> Téng hop

<400> 220
Gly Ile Thr Phe Ser Thr Tyr Ala
1 5

<210> 221

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 221
attagtggta gtggtgatag caca

<210> 222

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 222
Ile Ser Gly Ser Gly Asp Ser Thr
1 5

<210> 223

<211> 42

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

-94-

24

24



<400> 223

20014

gcgaaagtca tagcagctcg tcctcactgg aacttcgatc tc

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

224
14
PRT

<220>
<223> Tbéng

<400> 224

hop

Trinh tyg nhén tao

Ala Lys Val Ile Ala Ala Arg Pro His Trp Asn Phe Asp Leu

1

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

225
324
ADN

<220>
<223> Téng
<400> 225

gaaattgtgt
ctctcectgea
ggccaggctce
aggttcagtg
gaagattttg
gggaccaagg

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

226
107
PRT
Trinh

<220>
<223> Téng
<400> 226
Glu Ile Val
1
Glu Arg Ala
Leu Ala Trp
35
Tyr Asp Ala
50
Ser Gly Ser
65
Glu

Asp Phe

Thr Phe Gly

<210> 227
<211> 18
<212> ADN

5

hop

tgacacagtc
gggccagtca
ccaggctcct
gcagtgggtc
gagtttatta
tggagatcaa

ty nhén

hop

Leu Thr

Thr
20
Tyr

Leu
Gln

Ser Asn

Gly Thr
Val
85

Gly

Gly

Gly
100

Gln
Ser
Gln
Arg
Asp
70

Tyr

Thr

Trinh ty nhdn tao

tccagccacc
gagtgttagt
catctatgat
tgggacagac
ctgtcagcag
acgg

tao

Ser Pro

Cys Arg
Pro
40

Thr

Lys

Ala
55
Phe Thr

Tyr Cys

Lys Val

10

ctgtctttgt
agatatttag
gcatccaaca
ttcactctca
cgtagtgact

Ala Thr
10

Ser

Leu

Ala
25
Gly

Gln

Gln Ala

Ile Pro

Thr Ile
75

Arg

Leu
Gln Gln
90

Glu Ile

105

Lys

-95-

ctccagggga
cctggtatca
gggccactgg
ccatcagcag
ggccgctcac

Ser Leu Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe

Ser Leu

Ser Asp Trp

aagagccacc
acagaaacct
catcccagcece
cctagagcecct
tttcggcgga

Pro
15
Arg Tyr

Leu Ile

Ser Gly
Pro
80

Leu

Glu

Pro
95

42

60

120
180
240
300
324



<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 227
cagagtgtta gtagatat

<210> 228

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 228
Gln Ser Val Ser Arg Tyr
1 5

<210> 229

<211> 9

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> Tdng hop

<400> 229
gatgcatcc

<210> 230

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 230
Asp Ala Ser
1

<210> 231

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 231
cagcagcgta gtgactggcc gctcact

<210> 232

<211> 9

<212> PRT

<213> Trinh ty nhan tao

20014

-96-

18

27



<220>
<223> Téng

<400> 232

hop

20014

Gln Gln Arg Ser Asp Trp Pro Leu Thr

1

<210> 233
<211> 363
<212> ADN
<213>

<220>
<223> Téng

<400> 233
gaggtgcagc
tcctgtgcecag
ccagggaggyg
gcagactccg
ctgcaaatga
gcagctcgtce
tca

<210> 234
<211> 121
<212> PRT
<213> Trinh

<220>

<223> Tdng

<400>

Glu Val
1

Ser Leu

234
Gln

Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Val
Thr

115

Arg Gly

<210> 235
<211> 324
<212> ADN
<213> Trinh

<220>
<223> Téng

5

hop

tgttggagte
cctctggaat
ggctggagtg
tgaagggccg
acagcctgag
ctcactggaa

ty nhédn ta

hop

Leu Leu Gl

Leu Ser
20
Trp Val

Ser Gly Se

Phe Thr Se
70
Ser Le
85

Ala

Asn

Ile
100
Leu

Al

Val

tuy nhén

hop

Cys

Arg

Thr

Trinh tyu nhén tao

tgggggaggce
cacctttagce

ggtctcagct
gttcaccagc
agccgaggac
cttcgatctc

o

u Ser

Ala Ala

Ala
40
Asp

Gln

r Gly

r Ser Arg

u Arg Ala

a Arg Pro

Val Ser

120

tao

ttgctacagce
acctatgcca
attagtggta
tccagagaca
acggccgtat
tggggcegtg

Gly Gly Leu

10
Ser Gly Ile
25
Pro

Gly Arg

Ser Thr Ser
Ser
75

Thr

Asp Asn

Glu Asp
90
His Trp Asn
105

Ser

-97-

cgggggggtc
tgagctgggt
gtggtgatag
attccaagaa
attactgtgc
gcaccctggt

Leu Gln Pro

Thr Phe Ser
30
Gly Leu Glu

45
Tyr Ala
60

Lys Asn

Asp
Thr
Ala Val Tyr

Leu
110

Phe Asp

cctgagactc
ccgtcaggcet
cacatcctac
cacgctgtat
gaaagtcata
cactgtctcc

Gly
15
Thr

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Trp Gly

60

120
180
240
300
360
363



<400> 235

gaaattgtgt tgacacagtc tccagccacc

ctctcctgca gggccagtca gagtgttagt

ggccaggctc ccaggctcct catctatgat

aggttcagtg gcagtgggtc tgggacagac

gaagattttg gagtttatta ctgtcagcag

gggaccaagg tggagatcaa acgg

<210> 236

<211> 107

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 236

Glu Ile Val Leu Thr Gln Ser Pro

1 5

Glu Arg Ala Thr Leu Ser Cys Arg
20

Leu Ala Trp Tyr Gln Gln Lys Pro

35 40
Tyr Asp Ala Ser Asn Arg Ala Thr
50 55

Ser Gly Ser Gly Thr Asp Phe Thr

65 70

Glu Asp Phe Gly Val Tyr Tyr Cys

85

Thr Phe Gly Gly Gly Thr Lys Val
100

<210> 237

<211> 363

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 237

gaggtgcagc tgttggagtc tgggggaggc

tcctgtgecag cctctggaat cacctttage

Cccagggaagg ggctggagtg ggtctcagct

gcagactccg tgaagggccg gttcaccatc

ctgcaaatga acagcctgag agccgaggac

gcagctcgte ctcactggaa cttcgatctce

tca

<210> 238

<211> 121

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> Téng hop

<400> 238

20014

ctgtectttgt
agatatttag
gcatccaaca
ttcactctca
cgtagtgact

Ala Thr
10

Ser

Leu

Ala
25
Gly

Gln

Gln Ala

Gly Ile Pro

Thr Ile
75

Arg

Leu
Gln Gln
90

Glu Ile

105

Lys

ttggtacagc
acctatgcca
attagtggta
tccagagaca
acggccgtat
tggggccegtg

-98-

ctccagggga
cctggtatca
gggccactgg
ccatcagcag
ggccgctcac

Ser Leu Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe

Ser Leu

Ser Asp Trp

cgggggggtc
tgagctgggt
gtggtgatag
attccaagaa
attactgtgc
gcaccctggt

aagagccacc
acagaaacct
catcccagcecce
cctagagcct
tttcggcgga

Pro
15
Arg

Gly
Tyr

Leu Ile

Ser Gly

Glu Pro
80
Pro Leu

95

cctgagactc
ccgtcaggcet
cacatactac
cacgctgtat
gaaagtcata
cactgtctcc

60

120
180
240
300
324

60

120
180
240
300
360
363



Glu Val Gln

Ser Leu Arg

Ala Met Ser
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Val
Thr

115

Arg Gly

<210> 239
<211> 324
<212> ADN
<213> Trinh

<220>
<223> Téng
<400> 239

gaaattgtgt
ctctcctgea
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

<210> 240
<211> 108
<212> PRT
<213>

<220>

<223> Téng

<400> 240
Glu Ile Val

1

Glu Arg Ala

Leu Ala Trp

35

Tyr Asp Ala

50
Gly

Ser Ser

65
Glu

Asp Phe

Thr Phe Gly

<210> 241

Leu Leu Gl

Leu Ser
20
Trp Val

Ser Gly

Phe Thr Il
70
Ser
85

Ala

Asn

Ile
100
Leu

Al

Val

ty nhén ta

hop

tgacacagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
tggagatcaa

hop

Leu Thr Gl
Thr
20

Tyr

Leu Se

Gln G1

Ser Asn

Gly Thr
70
Ala Val
85
Gly

Gly Th

100

Cys
Arg

Ser

Leu

Thr

Arg
Asp

Tyr

u Ser Gly

Ala Ala

Gln Ala
40
Gly Asp

e Ser Arg

Arg Ala

a Arg Pro

Val Ser
120

o

tccagcecacce
gagtgttagt
catctatgat
tgggacagac
ctgtcagcag
acgg

Trinh ty nhén tao

n Ser Pro

r Cys Arg
Pro
40

Thr

n Lys
Ala
55

Phe Thr

Tyr Cys

r Lys Val

20014

Gly Gly Leu

10
Ser Gly Ile
25
Pro

Gly Lys

Ser Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp

His Asn
105
Ser

Trp

ctgtctttgt
agatatttag
gcatccaaca
ttcactctca
cgtagtgact

Ala Thr
10

Ser

Leu

Ala
25
Gly

Gln

Gln Ala

Gly Ile Pro

Thr Ile
75

Arg

Leu
Gln Gln
90

Glu Ile

105

Lys

-99-

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Phe Leu

110

Asp

ctccagggga
cctggtatca
gggccactgg
ccatcagcag
ggccgctcac

Ser Leu Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe
Ser Leu

Ser Asp Trp

Arg

Gly Gly

Thr Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Trp Gly

aagagccacc
acagaaacct
catcccagcec
cctagagcct
tttcggcgga

Pro
15
Arg

Gly
Tyr

Leu Ile

Ser Gly

Glu Pro
80
Pro Leu

95

60

120
180
240
300
324



<211> 366
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 241
caggtgcagc
acctgtgcag
ccaggcaagg
gcagactccg
ctggaaatga
tctataagtg
tcctceca

<210> 242
<211> 122
<212> PRT
<213> Trinh

<220>
<223> Téng

<400> 242
Gln Val Gln
1
Ser Leu Arg
His
35
Ile

Gly Met

Ala Ile
50
Lys Gly
65
Leu

Arg

Glu Met

Thr Lys Ala

Gly Gln Gly

115

<210> 243
<211> 24
<212> ADN
<213> Trinh

<220>
<223> Tdéng

<400> 243

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
gaacttacaa

ty nhén

hop

Leu Val

Leu Thr
20
Trp Val

Ser Tyr

Phe Thr

Ser
85
Ser

Asn
Ile

100

Thr Leu

tu nhén

hop

Glu
Cys
Arg
Asp
Ile
70

Leu

Ile

Val

tgggggaggc
caccttcagt

ggtggcaatt
attcaccatc
agctgaggac
ctggttcgat

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Asn

Ser Arg

Arg Ala

Ser Gly

Thr Val

120

tao

ggattcacct tcagtagtaa tggc

<210> 244
<211> 8
<212> PRT

<213> Trinh ty nhén tao

<220>

20014

gtggtccagce
agtaatggca
atatcatatg
tccagagaca
acggctgtgt
tcctggggece

Gly Gly Val

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Gln Tyr
Ser
75

Thr

Asp Asn

Glu Asp
Thr
105
Ser

Tyr Asn

Ser

-100-

ctgggaggtc
tgcactgggt
atggaaataa
attccaagca
attactgtac
agggaaccct

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

His Thr

Ala Val Tyr

Trp Phe Asp

110

cctgagactc
ccgccaggct
tcaatactat
cacgctgtat
aaaagccatc
ggtcaccgtc

Gly
15
Ser

Arg
Asn

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Ser Trp

60

120
180
240
300
360
366

24



20014

<223> Téng hop

<400> 244
Gly Phe Thr Phe Ser Ser Asn Gly
1 5

<210> 245

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 245
atatcatatg atggaaataa tcaa

<210> 246

<211> 8

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 246
Ile Ser Tyr Asp Gly Asn Asn Gln
1 5

<210> 247

<211> 45

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 247
acaaaagcca tctctataag tggaacttac aactggttcg attcc

<210> 248
<211> 15
<212> PRT
<213> Trinh ty nhan tao

<220>
<223> Tdéng hop

<400> 248
Thr Lys Ala Ile Ser Ile Ser Gly Thr Tyr Asn Trp Phe Asp Ser
1 5 10 15

<210> 249
<211> 324
<212> ADN
<213> Trinh tu nhan tao

-101-



<220>
<223> Téng

<400> 249

gaaattgtat
ctctectgca
ggccaggctce
aggttcagtg
gaagattttg
gggaccaagg

<210> 250
<211> 107
<212> PRT
<213> Trinh

<220>
<223> Téng

<400> 250
Glu Ile Val
1
Glu Arg Ala
Leu Ala Trp
35
Tyr Asp Ala
50
Ser Gly Ser
65
Glu

Asp Phe

Thr Phe Gly

<210> 251
<211> 18
<212> ADN
<213> Trinh

<220>
<223> Téng
<400> 251

cagagtgtta

<210> 252
<211> 6
<212> PRT
<213> Trinh

<220>

<223> Téng

<400> 252

Gln Ser Val
1

hop

tgacacagtc
gggccagtca
ccaggctcct
gcagtgggtc
cagtttatta
tggagatcaa

ty nhén

hop

Leu Thr

Thr
20
Tyr

Leu
Gln
Ser Asn
Gly Thr

Ala Val

85

Gly Gly

100

ty nhén

hop

gcaggtac

tuy nhén

hop

Ser Arg
5

Gln
Ser
Gln
Arg
Asp
70

Tyr

Thr

tcecagecatc
gagtgttagc
catctatgat
tgggacagac
ctgtcaacag

acgg

tao

Ser Pro

Cys Arg
Pro
40

Thr

Lys

Ala
55
Phe Thr

Tyr Cys

Lys Val

tao

tao

Tyr

20014

ctgtctttgt
aggtacttag
gcatccaaca
ttcactctca
cgtagcaact

Ala Ile
10

Ser

Leu

Ala
25
Gly

Gln

Gln Ala

Gly Ile Pro

Thr Ile
75
Arg

Leu
Gln Gln
90

Glu Ile

105

Lys

-102-

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser Leu Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe

Ser Leu

Ser Asn Trp

aagagccacc
acagaaacct
catcccagcce
cctagagcct
tttcggcgga

Pro
15
Arg

Gly
Tyr

Leu Ile

Ser Gly

Glu Pro
80
Pro Leu

95

60

120
180
240
300
324

18



20014

<210> 253

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 253
gatgcatcc 9

<210> 254

<211> 3

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 254
Asp Ala Ser
1

<210> 255

<211> 27

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 255
caacagcgta gcaactggcc gctcact 27

<210> 256

<211> 9

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 256
Gln Gln Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 257
<211> 366
<212> ADN
<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 257

caggtgcagc tggtggagtc tgggggaggc gtggtccage ctgggaggtc cctgagactc 60
acctgtgcag cctctggatt caccttcagt agtaatggca tgcactgggt ccgccagget 120
ccaggcaagg ggctggagtg ggtggcaatt atatcatatg atggaaataa tcaatactat 180

-103-



20014

gcagactccg tgaagggceg attcaccatc tccagagaca attccaagca cacgctgtat 240
ctggaaatga acagcctgag agctgaggac acggctgtgt attactgtac aaaagccatc 300
tctataagtg gaacttacaa ctggttcgat tcctggggec agggaaccct ggtcaccgtc 360

tcctca
<210> 258
<211> 122
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Téng hop
<400> 258
Gln Val Gln Leu Val Glu Ser Gly
1 5 .
Ser Leu Arg Leu Thr Cys Ala Ala
20
Gly Met His Trp Val Arg Gln Ala
35 40
Ala Ile Ile Ser Tyr Asp Gly Asn
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Glu Met Asn Ser Leu Arg Ala
85
Thr Lys Ala Ile Ser Ile Ser Gly
100
Gly Gln Gly Thr Leu Val Thr Val
115 120
<210> 259
<211> 324
<212> ADN
<213> Trinh tyu nhan tao
<220>
<223> Téng hop
<400> 259
gaaattgtat tgacacagtc tccagccatc
ctctcctgea gggccagtca gagtgttagc
ggccaggctc ccaggctect catctatgat
aggttcagtg gcagtgggtc tgggacagac
gaagattttg cagtttatta ctgtcaacag
gggaccaagg tggagatcaa acgg
<210> 260
<211> 107
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 260

Glu Ile Val Leu Thr Gln Ser Pro Ala Ile Leu Ser Leu

1

5

Gly Gly Val

10
Ser Gly Phe
25
Pro

Gly Lys

Asn Gln Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Thr Tyr
105

Ser

Asn

Ser

ctgtctttgt
aggtacttag
gcatccaaca
ttcactctca
cgtagcaact

10

-104-

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

His Thr

Ala Val Tyr

Trp Phe Asp

110

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser

Gly
15
Ser

Arg
Asn

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Ser Trp

aagagccacc
acagaaacct
catcccagcc
cctagagcct
tttcggcgga

Pro Gly
15

366

60

120
180
240
300
324



20014

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro
50 55 .
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg
85 90
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 261
<211> 366
<212> ADN
<213> Trinh ty nhdn tao
<220>
<223> Téng hop
<400> 261
caggtgcagc tggtggagtc tgggggaggc gtggtccage
tcectgtgecag cctctggatt caccttcagt agtaatggca
ccaggcaagg ggctggagtg ggtggcagtt atatcatatg
gcagactccg tgaagggccg attcaccatc tccagagaca
ctgcaaatga acagcctgag agctgaggac acggctgtgt
tctataagtg gaacttacaa ctggttcgat tcectggggee
tcctea
<210> 262
<211> 122
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 262
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 ' 25
Gly Met His Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ala Val Ile Ser Tyr Asp Gly Asn Asn Gln Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Thr Lys Ala Ile Ser Ile Ser Gly Thr Tyr Asn
100 105
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 263
<211> 324

-105-

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe

Ser Leu

Ser Asn Trp

ctgggaggtc
tgcactgggt
atggaaataa
attccaagaa
attactgtac
agggaaccct

Val Gln Pro

Thr Phe Ser

30

Gly Leu Glu
45

Tyr Ala
60

Lys

Asp

Asn Thr

Ala Val Tyr

Trp Phe Asp

110

Arg Tyr

Leu Ile

Ser Gly

Glu Pro
80
Pro Leu

95

cctgagactc
ccgccaggcet
tcaatactat
cacgctgtat
aaaagccatc
ggtcaccgtc

Gly
15
Ser

Arg
Asn

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95
Ser

60

120
180
240
300
360
366



<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdng

<400> 263

gaaattgtat
ctctecctgea
ggccaggctc
aggttcagtg
gaagattttg
gggaccaagg

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

264
108
PRT
Trinh

<220>
<223> Téng

<400> 264

Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35
Tyr Asp Ala
50
Ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

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

265

8

PRT
Trinh

<220>
<223> Tdng
<220>
<221>
<222>
<223>

BIEN
(1)..
Xaa

<400> 265

20014

hop
tgacacagtc tccagccacc ctgtctttgt
gggccagtca gagtgttagc aggtacttag
ccaggctcct catctatgat gcatccaaca
gcagtgggtc tgggacagac ttcactctca
cagtttatta ctgtcaacag cgtagcaact
tggagatcaa acgg

tu nhén tao
hop

Leu Thr Gln Ser Pro Ala Thr Leu

5 10

Thr Leu Ser Cys Arg Ala Ser Gln
20 25

Tyr Gln Gln Lys Pro Gly Gln Ala

40
Ser Asn Arg Ala Thr Gly Ile Pro
55
Gly Thr Asp Phe Thr Leu Thr Ile
70 75
Ala Val Tyr Tyr Cys Gln Gln Arg
85 90

Gly Gly Thr Lys Val Glu Ile Lys
100 105

tu nhén tao
hop
THE

. (8)

Axit amin bAt ky

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

<210> 266
<211> 8
<212> PRT

5

-106-

ctccagggga
cctggtacca
gggccactgg
ccatcagcag
ggccgctcac

Ser Leu Ser

Val Ser
30

Leu

Ser
Pro Arg
45
Ala Arg
60

Ser

Phe
Ser Leu

Ser Asn Trp

Arg

aagagccacc
acagaaacct
catcccagcc
cctagagcct
tttcggcgga

Pro Gly
15
Arg Tyr

Leu Ile

Ser Gly

Glu Pro
80

Pro Leu
95

60

120
180
240
300
324



20014

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<220>
<221> BIEN THE
<222> (1)...(8)
<223> Xaa = Axit amin bt ky

<400> 266
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 267

<211> 18

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<220>
<221> BIEN THE
<222> (1)...(18)

<223> Xaa = Axit amin b4t ky

<400> 267

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa

<210> 268

<211> 11

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<220>

<221> BIEN THE

<222> (1)...(11)

<223> Xaa = Axit amin bit ky

<400> 268
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10

<210> 269

<211> 3

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

-107-



<220>
<221> BIEN THE
<222> (1)...(3)
<223> Xaa = Axit amin bt ky

<400> 269
Xaa Xaa Xaa

1

<210> 270
<211> 9
<212> PRT
<213> Trinh ty nhén tao

<220>

<223>

<220>
<221> BIEN THE

<222>
<223>

<400>

270

Téng hop

(1)...(9)
Xaa = Axit amin b4t ky

Xaa Xaa Xaa Xaa Xaa

1

<210> 271

<211>
<212>

330
PRT

5

<213> Trinh tu nhan

<220>
<223> Téng hop

<400>

271

Ala Ser Thr Lys

1

Ser Thr Ser

Phe
Gly
Leu
65

Tyr
Lys
Pro
Lys
Val

145
Tyr

Pro
Val
50

Ser
Ile
Val
Ala
Pro
130
Val

Val

Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
Val

Asp

Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp

Gly

Gly
5
Gly
Val
Phe
Val
Val
85
Lys
Leu
Thr
Val

Val
165

Xaa

tao

Pro
Thr
Thr
Pro
Thr
70

Asn
Ser
Leu
Leu
Ser

150
Glu

20014

Xaa Xaa Xaa

Ser
Ala
Val
Ala
55

Val
His
Cys
Gly
Met
135
His

Val

Val
Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120
Ile
Glu

His

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser

Asp

Asn

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Thr
Ser
Arg

Pro

Ala
170

Leu
Cys
Ser
Ser
Ser
75

Asn
His
Val
Thr
Glu

155
Lys

-108-

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
Val

Thr

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Leu

125
Glu

Lys

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe

Pro

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr

Asn

Arg
175

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp

160
Glu



Glu
His
Lys
Gln
225
Leu
Pro
Asn
Leu
Val

305
Gln

Gln
Gln
Ala
210
Pro
Thr
Ser
Tyr
Tyr
290
Phe

Lys

Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser

Ser

Ser

<210> 272
<211> 327

<212>
<213>

<220>

<223>

<400>

PRT
Trinh ty nhén

272

Ala Ser Thr

1

Ser Thr Ser

Phe Pro Glu

Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly
Asn

Trp

Pro

Val
50

Ser
Thr
Val
Phe
Thr
130
Val
Val
Ser

Leu

Ser
210

35
His

Ser
Cys
Glu
Leu
115
Leu
Ser
Glu
Thr
Asn

195
Ser

Asn
180
Trp
Pro
Glu
Asn
Ile
260
Thr
Lys
Cys

Leu

Téng hop

Lys
Glu
20

Pro
Thr
Val
Asn
Ser
100
Gly
Met
Gln
Val
Tyr
180
Gly

Ile

Ser
Leu
Ala
Pro
Gln
245
Ala
Thr
Leu

Ser

Ser
325

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165
Arg
Lys

Glu

Thr
Asn
Pro
Gln
230
Val
Val
Pro
Thr
Val

310
Leu

tao

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn
Val

Glu

Lys

Tyr
Gly
Ile
215
Val
Ser
Glu
Pro
Val
295
Met

Ser

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala
Val
Tyr

Thr
215

Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp
His

Pro

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120
Thr
Glu
Lys
Ser
Lys

200
Ile

20014

Val
185
Glu
Lys
Thr
Thr
Glu
265
Leu
Lys
Glu

Gly

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val
185
Cys

Ser

Val
Tyr
Thr
Leu
Cys
250
Ser
Asp
Ser

Ala

Lys
330

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170
Leu

Lys

Lys

Ser
Lys
Ile
Pro
235
Leu
Asn
Ser

Arg

Leu
315

Leu
Cys
Ser
Ser
Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr

Val

Ala

-109-

Val
Cys
Ser
220

Pro

Val

Asp
Trp

300
His

Ala
Leu
Gly
Ser
60

Leu
Thr
Ser
Pro
Thr
140
Asn
Arg
Val

Ser

Lys
220

Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285
Gln

Asn

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn

205
Gly

Thr
190
Val
Ala
Arg
Gly
Pro
270
Ser

Gln

His

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His
190
Lys

Gln

Val
Ser
Lys
Asp
Phe
255
Glu
Phe
Gly

Tyr

Ser
15

Asp
Thr
Tyr
Lys
Asp
95

Ala
Pro
Val
Val
Gln
175
Gln
Gly

Pro

Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe

Asn

Thr
320

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp

Leu

Arg



Glu
225
Asn
Ile
Thr
Arg
Cys

305
Leu

Pro
Gln
Ala
Thr
Leu
290

Ser

Ser

Gln
Val
Val
Pro
275
Thr
Val

Leu

<210> 273

<211>

327

<212> PRT

<213>

<220>

<223>

<400>

273

Ala Ser Thr

1
Ser

Phe
Gly
Leu
65

Tyr
Arg
Glu
Asp
Asp
145
Gly
Asn
Trp
Pro
Glu
225

Asn

Ile

Thr
Pro
Val
50

Ser
Thr
Val
Phe
Thr
130
Val
Val
Ser
Leu
Ser
210
Pro

Gln

Ala

Ser
Glu
35

His
Ser
Cys
Glu
Leu
115
Leu
Ser
Glu
Thr
Asn
195
Ser
Gln
Val

Val

Val
Ser
Glu
260
Pro
Val
Met

Ser

Tng hop

Lys
Glu
20

Pro
Thr
Val
Asn
Ser

100
Gly

Met

Gln
Val
Tyr
180
Gly
Ile
Val

Ser

Glu
260

Tyr
Leu
245
Trp
Val
Asp
His

Leu
325

Trinh ty nhén

Gly
Ser
Val
Phe
Val
Val
85

Lys
Gly
Ile
Glu
His
165
Arg
Lys
Glu
Tyr
Leu

245
Trp

Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

tao

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
Ser
Asp
150
Asn
Val
Glu
Lys
Thr
230
Thr

Glu

Leu

Cys

Ser.

Asp
Ser
295
Ala

Lys

Ser
Ala
Val
Ala
55

Val
His
Gly
Ser
Arg
135
Pro
Ala
Val
Tyr
Thr
215
Leu

Cys

Ser

Pro
Leu
Asn
Ser
280
Arg

Leu

Val
Ala
Ser
40

Val
Pro
Lys
Pro
Val
120
Thr
Glu
Lys
Ser
Lys
200
Ile
Pro
Leu

Asn

20014

Pro
Val
Gly
265
Asp
Trp

His

Phe
Leu
25

Trp
Leu
Ser
Pro
Pro
105
Phe
Pro
Val
Thr
Val
185
Cys
Ser
Pro

Val

Gly
265

Ser
Lys
250
Gln
Gly
Gln

Asn

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Cys
Leu
Glu
Gln
Lys
170
Leu
Lys
Lys
Ser
Lys

250
Gln

Gln
235
Gly
Pro
Ser

Glu

His
315

Leu
Cys
Ser
Ser
Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr
Val
Ala
Gln
235
Gly

Pro

-110-

Glu
Phe
Glu
Phe
Gly

300
Tyr

Ala
Leu
Gly
Ser
60

Leu
Thr
Pro
Pro
Thr
140
Asn
Arg
Val
Ser
Lys
220
Glu
Phe

Glu

Glu
Tyr
Asn
Phe
285

Asn

Thr

Pro
Val
Ala
45

Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn
205
Gly
Glu
Tyr

Asn

Met
Pro
Asn
270
Leu

Val

Gln

Cys
Lys
30

Leu
Leu
Thr
Val
Pro
110
Lys
Val
Tyr
Glu
His
190
Lys
Gln
Met

Pro

Asn
270

Thr
Ser
255
Tyr
Tyr
Phe

Lys

Ser
15

Asp
Thr
Tyr
Lys
Asp
Ala
Pro
Val
Val
Gln
175
Gln
Gly
Pro
Thr
Ser

255
Tyr

Lys
240
Asp
Lys
Ser

Ser

Ser
320

Arg
Tyr
Ser
Ser
Thr
80

Lys
Pro
Lys
Val
Asp
160
Phe
Asp
Leu
Arg
Lys
240
Asp

Lys



Thr Thr Pro Pro Val Leu Asp Ser
275 280
Arg Leu Thr Val Asp Lys Ser Arg
290 295
Cys Ser Val Met His Glu Ala Leu
305 310
Leu Ser Leu Ser Leu Gly Lys
325

<210> 274
<211> 207
<212> PRT
<213> Ngudi

<400> 274
Met Lys Val Leu Gln Glu Pro Thr
1 5
Ser Thr Cys Glu Trp Lys Met Asn
20
Leu Arg Leu Leu Tyr Gln Leu Val
35 40
Cys Ile Pro Glu Asn Asn Gly Gly
50 55
Met Asp Asp Val Val Ser Ala Asp
65 70
Gly Gln Gln Leu Leu Trp Lys Gly
85
Lys Pro Arg Ala Pro Gly Asn Leu
100
Thr Leu Leu Leu Thr Trp Ser Asn
115 120
Tyr Asn His Leu Thr Tyr Ala Val
130 135
Ala Asp Phe Arg Ile Tyr Asn Val
145 150
Ile Ala Ala Ser Thr Leu Lys Ser
165
Arg Ala Trp Ala Gln Cys Tyr Asn
180
Ser Thr Lys Trp His Asn Ser Tyr
195 200

<210> 275
<211> 231
<212> PRT
<213> Khi Macaca fasicularis

<400> 275
Met Gly Trp Leu Cys Ser Gly Leu
1 5
Leu Leu Gln Val Ala Ser Ser Gly
20
Thr Cys Val Ser Asp Tyr Met Ser
35 40
Gly Gly Pro Thr Asn Cys Ser Ala
50 55

Val Phe Gln Ser Ser Glu Thr His
65 70

20014

Asp Gly Ser

Trp Gln Glu

His Asn His

Cys
Gly
25

Phe
Ala
Asn
Ser
Thr
105
Pro
Asn
Thr
Gly
Thr

185
Arg

Leu
Ser
25

Ile
Glu

Thr

Val
10

Pro
Leu
Gly
Tyr
Phe
90

Val
Tyr
Ile
Tyr
Ile
170
Thr

Glu

Phe
10

Met
Ser

Leu

Cys

315

Ser
Thr
Leu
Cys
Thr
75

Lys
His
Pro
Trp
Leu
155
Ser

Trp

Pro

Pro
Lys
Thr
Arg

Val
75

-111-

Phe
Gly

300
Tyr

Asp
Asn
Ser
Val
60

Leu
Pro
Thr
Pro
Ser
140
Glu
Tyr

Ser

Phe

Val
Val
Cys
Leu

60
Pro

Phe
285
Asn

Thr

Tyr
Cys
Glu
45

Cys
Asp
Ser
Asn
Asp
125
Glu
Pro
Arg
Glu

Glu
205

Ser
Leu
Glu
45

Leu

Glu

Leu Tyr Ser

Val Phe Ser

Gln Lys Ser

Met
Ser
30

Ala
His
Leu
Glu
Val
110
Asn
Asn
Ser
Ala
Trp

190
Gln

Cys
Gln
30

Trp
Tyr

Asn

Ser
15

Thr
His
Leu
Trp
His
95

Ser
Tyr
Asp
Leu
Arg
175

Ser

His

Leu
15

Glu
Lys
Gln

Asn

320

Ile
Glu
Thr
Leu
Ala
80

Val
Asp
Leu
Pro
Arg
160
Val

Pro

Val
Pro
Met
Leu

Gly
80



Gly
Asp
Gly
Leu
Asn
145
Val
Val
Ser

Asn

Tyr
225

Val
Asn
Ser
Thr
130
Pro
Asn
Thr
Gly
Thr

210
Arg

Gly
Tyr
Phe
115
Val
Tyr
Ile
Tyr
Ile
195
Thr

Glu

Cys
Thr
100
Lys
His
Pro
Trp
Leu
180
Ser

Trp

Pro

Val
85

Leu
Pro
Thr
Pro
Ser
165
Lys
Tyr

Ser

Phe

Cys
Asp
Ser
Asn
Asp
150
Glu
Pro
Arg

Glu

Glu
230

His
Leu
Glu
Val
135
Asn
Asn
Thr
Ala
Trp

215
Gln

Leu
Trp
His
120
Ser
Tyr
Asp
Leu
Arg

200
Ser

20014

Leu
Ala
105
Val
Asp
Leu
Pro
Arg
185
Val

Pro

Met Asp
90
Gly Gln
Lys Pro
Thr Val
Tyr Asn
155
Ala Tyr
170
Ile Pro
Arg Ala

Ser Thr

-112-

Asp
Gln
Arg
Leu
140
Asp
Ser
Ala

Trp

Lys
220

Val
Leu
Ala
125
Leu
Leu
Arg
Ser
Ala

205
Trp

Val
Leu
110
Pro
Thr
Thr
Ile
Thr
190
Gln

Tyr

Ser
95

Trp
Gly
Trp
Tyr
His
175
Leu
His

Asn

Met
Lys
Asn
Ser
Ala
160
Asn
Lys
Tyr

Ser





