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(57) Sang ché dé cap dén cac khang thé dic hiéu kép khac nhau gin két dic hiéu voi ca
nhan t6 1am cho mau dong IX/nhan t6 1am cho mau dong hoat hoa IX va nhén to lam cho
mau dong X va thay thé vé mat chirc ning cho chirc ning dong hé s6 ctia nhan té 1am cho
mau dong VIII, la chic nang day manh sy hoat hoa ctia nhan t 1am cho méau dong X bang
nhan t6 1am cho mau dong hoat héa IX, dugc tao ra. Tl cac khang thé nay, cac phan tur gan
két khang nguyén da diac hiéu co hoat tinh thay thé chic niang cho nhén t6 lam cho méau
dong VIII cao dugc phat hién thanh cong.
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Linh vwe ky thuit dwoc dé cip

Sang ché dé cap dén cac phan tir gin két khang nguyén da dic hiéu thay
thé v& mit chic ning cho nhan t5 1am cho mau déng VIII, dong hé sb ting
cuong céc phan tmg cua enzym, va céc duoc phdm gdm cé phan tir ny nhu mot
thanh phan hoat tinh.
Tinh trang k§ thuit ciia sang ché

Chitng méu lodng kh6 dong A 1a sy chay méau bit thudng do su suy giam
hodc su thiéu hut di truyén vé chirc nang nhan td 1am cho mau dong VIII
(F.VIII). Cac bénh nhén ching mau loang khoé dong A thuong dugc cung cap
cong thirc F.VIII cho su chay mau (cung cip theo nhu cdu). Trong nhitng nim
gén day, céc'céng thire F.VIII ciing duoc cung cip cho cac trudng hop phong
bénh dé ngin ngira su chay mau (cung cip phong bénh; Céc tai liéu khong phai
la séngv ché 1 va 2). Chu ky nira phan i cia cac cong thirc F.VIII trong méau 1a
xép xi 12 dén 16 gid. Do d6, dé ngan ngira lién tuc, cac céng thic F.VIII dugc
cung cip cho cac bénh nhén ba 1an mdi tuan (Céc tai liéu khong phai 1a sang ché
3 va 4). Khi cung cip theo nhu ciu, cic cong thirc F.VIII ciing duoc cung cép
thém khi cin & cac khoang thoi gian déu din dé ngin ngira sy tai chay mau.
Ngoai ra, su cung cp ciia cac cong thic F.VIII dugc thuc hién trong tinh mach.
Do d6, da timg c¢6 nhu ciu 16n dbi véi cac tac nhan dugc cé ganh ning it hon
hon cac cong thuac F.VIIL.

Doi khi, cic khang thé khang F.VIII (cac chét trc ché) phat trién trong
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céc bénh nhan chimg méau lodng kho dong. Cac chét e ché nay hity bo cac hiéu
quéa cta cac cong thirc F.VIIL Ddi véi su chay mau & cac bénh nhan di timg
dugc gia ting cac chit (e ché (chét tic ché cac bénh nhan), cac cong thirc tim
nhan tao duoc cung cip. Cac co ché hoat dong ctia ching khong phu thude vao
chirc ndng F.VIII, ma 14, chic ning giy xtc tac su hoat hoa cua \nhén t6 1am cho
mau déng X (F.X) biang su hoat hoa nhan t6 1am cho mau déng IX (F.IXa). Do
do, trong mot vai truong hgp, cac cong thic tim nhéan tao khong thé dimg su
chay mau mdt cach thich hop. Do do, can ¢6 cac tic nhan dugc khong chiu tic
dong boi sy ¢6 mit ctia cac chat trc ché va c6 thé thay thé vé mit chirc ning cho
F.VIIIL.

Géan day, dé giai quyét van dé, cac khang thé thay thé vé mit chirc ning
cho F.VIII va viéc str dung ching dugc bdc 16 (cac Tai li€u sang ché 1, 2, va 3).
Céc khang thé c6 thé c6 hiéu qua dbi v6i chimg méu lodng khé dong thu dugc
trong d6 cac khang thé tiu khang F.VIII c6 mit va cho bénh von Willebrand do
su bat thudong hodc sy thiéu hut vé& chirc ning cta nhan t6 von Willebrand (VWF),
nhung hoat tinh thay thé chitc ning cho F.VIII luén 1a khong dd. Do 6, nhu 13
c4c tac nhan dugc biéu hién hidu qua cdm maéu cao, cac khang thé ¢6 hoat tinh
thay thé chirc ning cho F.VIII cao hon cac khang thé néu trén duoc mong mudn.
Cac tai liéu uu tién
Tai liéu sang ché

Tai liéu sang ché 1: WO 2005/035754

Tai liéu sang ché 2: WO 2005/035756

Tai liéu sang ché 3: WO 2006/109592
Tai liéu khong phai 13 sang ché

Tai liéu khong phai 13 sang ché 1: Blood 58, 1-13 (1981)
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Tai liéu khéng phai 13 sang ché 2: Nature 312, 330-337 (1984)

Tai liéu khong phai 14 sang ché 3: Nature 312, 337-342 (1984)

Tai liéu khong phai 13 sang ché 4: Biochim.Biophys.Acta 871, 268-278
(1986)
Ban chit k§ thuit caa sang ché
Céc van & duoc sang ché giai quyét

Muc dich cta sang ché 1a cung cp cac phan tir gén két khang nguyén da
dic hiéu thay thé v& mit chirc ning cho F.VIIIL, dong hé sb ting cudong cac phan
Ung cua enzym.
Céch thire giai quyét cac van dé

La mot két qua cia nghién ctru chuyén su, cac tic gia sing ché tiép tuc
phat hién ra cac khang thé dic hiéu kép co6 hoat tinh d4y manh su phat sinh F.Xa
t5t hon cac khang thé da biét tir trong sb cac khang thé ddc hiéu kép khac nhau
gén két dic hiéu véi ca FIX/F.IXa va F.X, va thay thé cho chirc ning dong hé sd
ctia F.VIII, d6 13, chirc ning ddy manh su hoat hoa F.X bing F.IXa (chirc ning
d4y manh su phat sinh F.Xa). |

Hon thé nﬁfa,-. cac tac gia sang ché tiép tuc tim ra cac vi tri & cac trinh tu
axit amin cia cac khang thé dic hiéu kép cé hoat tinh thay thé chirc ning cho
F.VIII ma l1a quan trong dé diy manh hoat tinh déy manh sy phat sinh F.Xa cua
c4c khang thé nay, va do d6 ho da thanh cong khi thu duoc cic khang thé dic
hiéu kép trong d6 hoat tinh thay thé chirc ning cho F.VIII duoc ting them boi su
thay thé cac axit amin nay. Ho ciing tiép tuc thu duoc cac khang thé ddc hiéu kép
ma khong chi c6 hoat tinh thay thé chirc ning cao cho F.VIII, ma con cé tac
dung trc ché F.Xaza thap. Viéc théa mén ca hai dic tinh nay 1a rét kho khan.

Cu thé 13, sang ché d& cp cac phén tir gin két khang nguyén da dic hiéu
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thay thé vé mat chirc ning cho F.VIII, déng hé sb ting cudng cac phan tng ciia
enzym, va cac Dugc pham gdm cé phan tir ndy nhu mét thanh phan hoat tinh
dudi day, va cu thé 13 d& cép :

[1] phan tir gén két khang nguyén da dic hiéu thay thé vé mit chic ning cho
nhan t6 1am cho méu déng VIII, trong d6 bao gdm vi tri gin két khang nguyén
thtr nhat nhn ra nhén t6 lam cho mau dong IX va/hodc nhan t6 lam cho mau
d6ng hoat hoa IX va vi tri gén két khang nguyén thir hai nhan ra nhan t6 1am cho
mau dong X, trong d6 sy thay thé v& mit chirc ning cho nhan t6 1am cho mau
déng VIII tao ra tir nhan t6 1am cho mau déng hoat héa X (F.Xa) ddy manh sy
phéat sinh hoat tinh cao hon hoat tinh cia khang thé dic hiéu kép (hA69-
KQ/hB26-PF/hAL-AQ) trong d6 bao gdm chubi H gdm c6 SEQ ID NO: 165 va
166, va chudi L gin két chung gém c6 SEQ ID NO: 167;

[2] phan tir gin két khang nguyén da dic hiéu cia [1], trong d6 bao gdém
polypeptit thir nhat gdbm c6 vi tri gén két khang nguyén tht nhit nhan ra nhan t6
lam cho méu déng IX vid/hoic nhan t§ 1am cho mau dong hoat héa IX va
polypeptit thir ba gdm c6 vi tri gin két khang nguyén thir ba nhin ra nhén t6 1am
cho mau dong IX va/hoac nhan t6 1am cho mau d6ng hoat héa IX, ciing nhu
polypeptit thir hai gdm c6 vi tri gén két khang nguyén thir hai nhén ra nhan té
1am cho mau déng X va polypeptit thir tr gdbm c6 vi tri gin két khang nguyén
thir tu nhan ra nhan t6 lam cho mau déng X;

[3] phan tir gin két khang nguyén da dic hiéu cua [2], trong d6 mdi polypeptit
thir nhét va polypeptit thir ba bao gdm vi tri gin két khang nguyén cta chudi H
hodc chubi L cua khang thé chéng lai nhan t6 1am cho mau déng IX hoic nhan
t6 1am cho mau déng hoat héa IX tuong umg; va mdi polypeptit thir hai va

polypeptit thir tir bao gdbm vi tri gin két khang nguyén cta chudi H hogc chudi L
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ctia khang thé chdng lai nhan t6 1am cho mau dong X tuong Ung;

[4] phan tr gin két khang nguyén da dic hiéu cua [3], trong d6 vi tri gin két

khang nguyén cua polypeptit thir nhit bao gém vi tri gin két khang nguyén

trong d6 bao gdm CDR chudi H bao gém bt ky trong s6 cac trinh ty axit amin

dugc chon tir (al) dén (all) duéi day, hodc vi tri gin két khang nguyén c6 chitc

ning twong duong, va vi tri gin két khang nguyén cia polypeptit thir hai bao

gbm vi tri gén két khang nguyén trong d6 bao gdbm CDR chudi H bao gdm bt

ky trong s6 céc trinh tu axit amin dugc chon tir (b1) dén (b11) duéi day, hodc vi

tri gén két khang nguyén c6 chirc ning twong duong:

(al)

(a2)

(a3)

(a4)

(as)

(a6)

vi tri gén két khang nguyén gdm c6 céc trinh tur axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 75, 76, va 77 (CDR chubi H ctia Q1)
tuong Ung; |

vi tri gén két khang nguyén gém c6 céc trinh tir axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 78, 79, va 80 (CDR chudi H ctia Q31)
tuong Ung;

vi tri gén két khéang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 81, 82, va 83 (CDR chubi H ctia Q64)
tuong Ung; |

vi tri gén két khang nguyén gdm c6 céc trinh ty axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 84, 85, va 86 (CDR chudi H ciia Q85)
tuong Ung;

vi tri gén két khang nguyén gém c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 87, 88, va 89 (CDR chudi H ctia Q153)
tuong Ung;

vi tri gén két khang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,



(a7)

(a8)

(a9)

(al0)

(all)

(b1)

(b2)

(b3)
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va 3 chudi H cia SEQ ID NO: 90, 91,. va 92 (CDR chudi H cta Q354)
tuong Ung;

vi tri gén két khang nguyén gbm c6 cac trinh tir axit amin CDR 1, 2,
va 3 chudi H cta SEQ ID NO: 93, 94, va 95 (CDR chudi H ctia Q360)
fuong ung;

vi tri gén két khang nguyén gbm c6 the of Cac trinh tu axit amin CDR
1, 2, va 3 chudi H cua SEQ ID NO: 96, 97, va 98 (CDR chubi H cua
Q405) tuong ung;

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 99, 100, va 101 (CDR chudi H ctia
Q458) tuong Umg;

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cua SEQ ID NO: 102, 103, va 104 (CDR chudi H cua
Q460) tuong Ung;

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 105, 106, va 107 (CDR chudi H cta
Q499) tuong Ung; —

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 108, 109, va 110 (CDR chudi H cta
J232) tuong Ung;

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 111, 112, va 113 (CDR chudi H cua
J259) tuong Ung;

vi tri gén két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,

va 3 chudi H cia SEQ ID NO: 114, 115, va 116 (CDR chudi H cta



(b4)

(b5)

(b6)

(b7)

(b3)

(b9)

(b10)

(b11)
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J268) tuong ung;

vi tri gén két khang nguyén gdm c6 cac trinh tyr axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 117, 118, va 119 (CDR chudi H ctia
J300) tuong Ung;

vi tri gén két khang nguyén gdm cb cac trinh ty axit amin CDR 1, 2,
va 3 chubi H cua SEQ ID NO: 120, 121, va 122 (CDR chubi H cta
J321) tuong Ung;

vi tri gén két khang nguyén gdm c6 cic trinh tu axit amin CDR 1, 2,
va 3 chudi H cta SEQ ID NO: 123, 124, va 125 (CDR chubi H cia
J326) tuong Umg;

vi tri gén két khang nguyén gém cé céc trinh t axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 126, 127, va 128 (CDR chudi H cua
J327) tuong ung;

vi tri gén két khang nguyén gdm cé cac trinh tr axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 129, 130, va 131 (CDR chubi H cua
J339) tuong Ug;

vi tri gin két khéng nguyén gdm c6 cac trinh tyr axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 132, 133, va 134 (CDR chudi H ctia
J344) tuong Uing;

vi tri gén két khang nguyén gém c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 135, 136, va 137 (CDR chudi H cta
J346) tuong Ung; va

vi trf gén két khang nguyén gdm cé cac trinh ty axit amin CDR 1, 2,
va 3 chudi H cta SEQ ID NO: 174, 175, va 176 (CDR chudi H cla

J142) tuong Ung;
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[5] phan tir gin két khang nguyén da dic hiéu cua [3], trong d6 vi tri gin két
khang nguyén ctia polypeptit thir nhit bao gdbm vi tri gin két khang nguyén
trong d6 bao gébm ving bién dbi chudi H bao gém bét ky trong sb cac trinh tur
axit amin dugc chon tir (al) dén (all) dudi déy, hodc vi tri gin két khang
nguyén c6 chirc ning twong duong, va vi tri gin két khang nguyén cua
polypeptit thtr hai bao gém vi tri gin két khang nguyén trong d6 bao gdm ving
bién dbi chudi H bao gém bét ky trong sb cac trinh tu axit amin dugc chon tir
(b1) dén (b11) dudi day, hodc vi tri gin két khang nguyén c6 chirc ning tuong
duong:
(al) i tri gin két khang nguyén gdm c6 trinh trr axit amin ving bién dbi
chudi H ciia SEQ ID NO: 35 (Ving bién d6i chudi H ctia Q1);
(a2)  vi tri gin két khang nguyén gdm cé trinh tu axit amin ving bién déi
chudi H ctia SEQ ID NO: 36 (Vung bién dbi chudi H ctia Q31);
(@3) i tri gin két khang nguyén gdm c6 trinh tir axit amin ving bién dbi
chudi H ctia SEQ ID NO: 37 (Ving bién dbi chudi H ctia Q64);
(a4) i tri gin két khang nguyén gdm c6 trinh tir axit amin ving bién dbi
chudi H ctua SEQ ID NO: 38 (Vung bién dbi chudi H ciia Q85);
(a5) i tri gin két khang nguyén gdm c6 trinh tur axit amin ving bién dbi
chudi H ciia SEQ ID NO: 39 (Ving bién dbi chudi H ciia Q153);
(a6) i tri gin két khang nguyén gdm c6 trinh tir axit amin ving bién dbi
chudi H cta SEQ ID NO: 40 (Ving bién dbi chudi H ciia Q354);
(a7) vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H cta SEQ ID NO: 41 (Ving bién dbi chudi H ciia Q360);
(a8) i tri gin két khang nguyén gbm c6 trinh tur axit amin ving bién dbi

chubi H cta SEQ ID NO: 42 (Ving bién dbi chudi H ciia Q405);
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vi tri gén két khang nguyén gbém c6 trinh tu axit amin ving bién d6i
chudi H cua SEQ ID NO: 43 (Ving bién dbi chudi H ciia Q458);
vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién d6i
chudi H ctia SEQ ID NO: 44 (Vung bién dbi chudi H ctia Q460);
vi tri gén két khang nguyén gdém cé trinh tu axit amin ving bién d6i
chudi H cua SEQ ID NO: 45 (Ving bién dbi chudi H ctia Q499);
vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién d6i
chudi H ctia SEQ ID NO: 46 (Ving bién dbi chudi H ciia J232);
vi tri gén két khang nguyén gdm c6 trinh tir axit amin ving bién ddi
chudi H cua SEQ ID NO: 47 (Ving bién dbi chudi H ciia J259);
vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién ddi
chudi H cua SEQ ID NO: 48 (Ving bién dbi chudi H cia J268);
vi tri gén két khang nguyén gdm c6 trinh ti axit amin ving bién dbi
chudi H cua SEQ ID NO: 49 (Ving bién dbi chudi H ciia J300);
vi tri gén két khang nguyén gém c6 trinh tu axit amin ving bién dbi
chudi H ctia SEQ ID NO: 50 (Vung bién d6i chudi H ctia J321);
vi tri gin két khang nguyén gdém c6 trinh tur axit amin vung bién doi
chudi H cita SEQ ID NO: 51 (Ving bién ddi chudi H cia J326);
vi tri gén két khang nguyén gdm c6 trinh ti axit amin ving bién ddi
chudi H caa SEQ ID NO: 52 (Ving bién dbi chudi H cua J327);
vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién d6i
chudi H ctia SEQ ID NO: 53 (Ving bién dbi chudi H cua J339);
vi tri gén két khang nguyén gbém c6 trinh ty axit amin ving bién dbi

chudi H ctia SEQ ID NO: 54 (Viing bién d6i chudi H ctia J344);

(b10) vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién ddi

-10-
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chudi H cia SEQ ID NO: 55 (Ving bién dbi chudi H ctia J346); va

(b11) vi tri gan két khang nguyén gdm c6 trinh tu axit amin ving bién dbi

chudi H ciia SEQ ID NO: 172 (Ving bién dbi chudi H ctia J142);

[6] phan tir gén két khang nguyén da dic hiéu cta [3], trong d6 céc vi tri gan két

khang nguyén dugc bao gbm trong polypeptit thir ba va polypeptit thit tu bao

gdm vi tri gin két khang nguyén trong d6 bao gdbm CDR chudi L bao gém bt ky

trong sb cac trinh tu axit amin duoc chon tir (c1) dén (c10) dudi day, hoic vi tri

gén két khang nguyén c6 chirc ning twong duong:

(cD)

(c2)

(c3)

(c4)

(c5)

(c6)

vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR1, 2, va
3 chudi L ¢tia SEQ ID NO: 138, 139, va 140 (CDR chudi L cua L2)
tuong Ung;

vi tri gén két khéang nguyén gdém c6 cac trinh tur axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 141, 142, va 143 (CDR chudi L ctia L45)
tuong Ung;

vi tri gén két khang nguyén gdém c6 cac trinh ty axit amin CDR1, 2, va
3 chudi L ciia SEQ ID NO: 144, 145, va 146 (CDR chudi L cuia L248)
tuong Ung; |

vi tri gén két khang nguyén gdém c6 cac trinh ty axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 147, 148, va 149 (CDR chudi L ctia L324)
tuong Ung;

vi tri gén két khang nguyén gbm c6 céc trinh ty axit amin CDRI, 2, va
3 chudi L ciia SEQ ID NO: 150, 151, va 152 (CDR chubi L cta L.334)
trong Umg;

vi tr gén két khang nguyén gdm c6 cac trinh ty axit amin CDR1, 2, va

3 chudi L ctia SEQ ID NO: 153, 154, va 155 (CDR chudi L ctia L377)

-11-
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(c8)

(c9)
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tuong Ung;

vi tri gin két khang nguyén gém cé céc trinh tu axit amin CDR1, 2, va
3 chudi L cia SEQ ID NO: 156, 157, va 158 (CDR chubi L cia L404)
tuong Ung;

vi tri gin két khang nguyén gdm c6 cac trinh tu axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 159, 160, va 161 (CDR chudi L ciia L406)
tuong Ung;

vi tri gdn két khang nguyén gém c6 cac trinh tur axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 137, 138, va 139 (CDR chudi L ctia L408)
tuong Ung; va

vi tri gin két khang nguyén gém c6 cic trinh tur axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 177, 178, va 179 (CDR chubi L cta L.180)

tuong ung;

[7] phan tir gén két khéang nguyén da dic hiéu cia [3], trong d6 céc vi tri gin két

khéng nguyén duoc bao gdm trong polypeptit thir ba va polypeptit thir tu bao

gdm vi tri gén két khang nguyén trong d6 bao gdm ving bién dbi chudi L bao

gdm bét ky trong sb céc trinh tr axit amin dugc chon tir (c1) d&én (c10) duéi day,

hodc vi tri gin két khang nguyén cé chirc ning tuong dwong:

(cl)

(c2)

(c3)

(c4)

vi tri gén két khang nguyén gbém cé trinh tu axit amin ving bién d6i
chudi L ctia SEQ ID NO: 56 (Ving bién d6i chudi L ctia L2);

vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién ddi
chudi L ctia SEQ ID NO: 57 (Vung bién d6i chudi L cia L45);

vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién dbi
chudi L cia SEQ ID NO: 58 (Ving bién d6i chudi L ciia L248);

vi tri gén két khang nguyén gom co trinh tu axit amin viung bién doi
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chudi L cia SEQ ID NO: 59 (Ving bién dbi chudi L ctia L324);
(c5) i tri gin két khang nguyén gbém c6 trinh ty axit amin ving bién dbi
chubi L ctia SEQ ID NO: 60 (Ving bién dbi chudi L cua L334);
(c6) vi tri gén két khang nguyén gdém cé trinh tur axit amin ving bién d6i
chubi L ctia SEQ ID NO: 61 (Ving bién dbi chudi L cua L377);
(c7) vi tri gin két khang nguyén gdm c6 trinh tu axit amin ving bién dbi
chudi L cua SEQ ID NO: 62 (Ving bién dbi chudi L cia L404);
(c8) i tri gin két khang nguyén gdém c6 trinh ty axit amin ving bién dbi
chubi L ctia SEQ ID NO: 63 (Ving bién dbi chudi L cta L406);
(c9) vi tri gén két khang nguyén gdém c6 trinh tu axit amin ving bién dbi
chudi L cua SEQ ID NO: 64 (Vung bién dbi chudi L ciia L408); va
(c10) vi tri gén két khang nguyén gbém cé trinh tu axit amin ving bién dbi
chubi L ctia SEQ ID NO: 173 (Ving bién dbi chudi L ciia L180);
[8] phan tir gin két khang nguyén da dic hiéu cua [3], trong d6 céc polypeptit
thtr nhit va thir hai con bao gdm ving 6n dinh chudi H khang thé, va céc
polypeptit thir ba va thir tu bao gdm ving 6n dinh chudi L khang thé;
[9] phan t&r gin két khang nguyén da dic hiéu cua [3], trong d6 cac polypeptit
thir nhét va thir hai bao gdm ving 6n dinh chudi H khang thé, va cac polypeptit
the ba va th tu bao gdbm ving 6n dinh chubi L khang thé, va trong do6
polypeptit thir ba va polypeptit thir tur 13 chudi L gén két chung;
[10] phan tir gin két khang nguyén da dic hiéu cua [8] hodc [9], trong d6
polypeptit thir nhit bao gébm ving 6n dinh chudi H khang thé bao gbém bét ky
trong sb cac trinh ty axit amin duoc chon tir nhém bao gém dudi day (d1) dén
(d6) hogic nhém bao gdm dudi day (d7) d&én (d9), va polypeptit thir hai bao gdm

ving 6n dinh chudi H khang thé bao gbém bét ky trong s céac trinh tir axit amin
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duge chon tir nhém khéc tir cc trinh t axit amin d6 cta polypeptit thir nht néu

trén:

(d1) viing én dinh chudi H ctia SEQ ID NO:
(d2) viing én dinh chudi H ctia SEQ ID NO:
(d3) viing 6n dinh chudi H ctia SEQ ID NO:
(d4) ving 6n dinh chudi H ctia SEQ ID NO:
(d5) ving 6n dinh chudi H ciia SEQ ID NO:
(d6) ving 6n dinh chudi H ciia SEQ ID NO:
(d7) ving én dinh chudi H cia SEQ ID NO:
(d8) ving 6n dinh chudi H ciia SEQ ID NO:
(d9) ving 6n dinh chudi H ctia SEQ ID NO:

65 (G4k);
66 (z7);
67 (z55);
68 (z106);
69 (z118);
70 (z121);

71 (G4h);

72 (z107); va
73 (z119);

[11] phan tir gin két khang nguyén da dic higu cta [8] hodc [9], trong d6 céc

polypeptit thir ba va thir tu bao gbm ving 6n dinh chudi L khang thé bao gdm

dudi day trinh tu axit amin cua:

(e) ving 6n dinh chudi L ciia SEQ ID NO: 74 (k);

[12] phan t&r gén két khang nguyén da dic hiéu cia [8] hoic [9], trong d6

polypeptit thir nhit bao gdm chudi H khang thé bét ky dugc chon tir (al) dén

(al4) dudi day, polypeptit thir hai bao gdm chudi H khéng thé bat ky duoc chon

tir (b1) dén (b12) duéi day, va polypeptit thir ba va polypeptit thir tu bao gdm

chudi L khéng thé bit ky dugc chon tir (c1) dén (c10) dudi day:

(al)  chudi H khang thé bao gom trinh tu axit amin ciia SEQ ID NO: 1 (Q1-

G4k);

(a2) chudi H khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 2

(Q31-27);

(@3) chudi H khang thé bao gdm trinh tr axit amin ctia SEQ ID NO: 3
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(Q64-z55);

chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q64-27);

chudi H khang th8 bao gdm trinh tu axit amin cia SEQ ID NO:

(Q85-G4k);

chudi H khéng thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q153-G4k);

chudi H khang thé bao gdm trinh tu axit amin ctia SEQ ID NO:

(Q354-z106);

chudi H khang thé bao gém trinh tu axit amin cida SEQ ID NO:

(Q360-G4k);

chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q360-z118);

chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q405-G4k);

chudi H khang thé bao gbém trinh tr axit amin ctia SEQ ID NO:

(Q458-2106);

chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q460-z121);

chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO:

(Q499-z118);

10

11

12

13

14

15

16

17

18

19

chudi H khang thé bao gdm trinh ty axit amin ciia SEQ ID NO: 20

(Q499-z121);

chudi H khang thé bao gdém trinh tu axit amin cia SEQ ID NO: 4

(J268-G4h);
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(c1)

(c2)
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chudi H khéang thé bao gbém trinh tur axit amin cia SEQ ID NO: 5
(J321-G4h);

chubi H khang thé bao gdm trinh tir axit amin cia SEQ ID NO: 6
(J326-z107);

chudi H khang thé bao gdm trinh tur axit amin cia SEQ ID NO: 7
(J344-z107);

chudi H khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 21
(J232-G4h);

chudi H khang thé bao gdm trinh ty axit amin cia SEQ ID NO: 22
(J259-z107);

chuc:)i‘H khéang thé bao gdm trinh tu axit amin cia SEQ ID NO: 23
(J300-z107);

chudi H khang thé bao gdm trinh ty axit amin cia SEQ ID NO: 24
(J327-z107);

chudi H khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 25
(J327-z119);

chudi H khéang thé bao gdm trinh tur axit amin cia SEQ ID NO: 26
(J339-z119);

chudi H khang thé bao gdm trinh ty axit amin cia SEQ ID NO: 27
(J346-z107);

chudi H khéang thé bao gdm trinh tu axit amin ctia SEQ ID NO: 170
(J142-G4h);

chubi L khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 8 (L2-
k);

chudi L khang thé bao gbém trinh tu axit amin ciia SEQ ID NO: 9

-16-



(c3)

(c4)

(c3)

(c6)

(c7)

(c8)

(c9)

(c10)

28021

(L45-K);

chudi L khang thé bao gbém trinh tr axit amin ciia SEQ ID NO:

(L248-k);

chudi L khang thé bao gdm trinh ty axit amin cia SEQ ID NO:

(L324-k);

chudi L khang thé bao gbém trinh tr axit amin cia SEQ ID NO:

(L334-k);

chudi L khang thé bao gdm trinh tu axit amin cia SEQ ID NO:

(L377-k);

chudi L khang thé bao gbém trinh tu axit amin cia SEQ ID NO:

(L404-k);

chudi L khang thé bao gbém trinh tir axit amin cia SEQ ID NO:

(L406-k);

chudi L khang thé bao gbém trinh tu axit amin cia SEQ ID NO:

(L408-k); va

28

29

30

31

32

33

34

chudi L khang thé bao gdm trinh tur axit amin ciia SEQ ID NO: 171

(L180-k);

[13] phan t&r gan két khang nguyén da dic hiéu cua [1], trong d6 polypeptit thir

nhét bao gdm vi tri gin két khang nguyén gin két véi epitop chong 1ip véi

epitop gin két vdi khang thé bao gébm chudi H khang thé cta bét ky trong sb

(al) dén (al4) va chudi L khang thé ciia bit ky trong s6 (c1) dén (c10) cta [12],

va polypeptit thir hai bao gém vi tri gin két khang nguyén gin két vdi epitop

chdng 14p véi epitop gan két véi khang thé bao gébm chudi H khang thé cua bét

ky trong s6 (b1) dén (b12) va chudi L khang thé cua bit ky trong sb (c1) dén

(c10) cua [12];
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[14] phan tir gin két khang nguyén da dic hiéu cta [8] hodc [9], trong d6

polypeptit thir nhit bao gébm chudi H khang thé bat ky dugc chon tir (el) dén

(e3) duéi day, polypeptit thir hai bao gdm chudi H khang thé bat ky duoc chon

tir (f1) dén (f3) dudi day, va polypeptit thitr ba va polypeptit thir tur bao gdm

chudi L khéang thé bat ky duoc chon tir (g1) dén (g4) duéi day:

(el)

(e2)

(e3)

(f1)

chudi H cua khang thé gin két vé6i epitop chdng 1dp véi epitop dugc
gén két bang khang thé bao gdm chudi H khang thé ciia bét ky trong
s6 (al) dén (al4) va chudi L khang thé ca bit ky trong sb (c1) dén
(c10), cua [12];

chudi H khang thé, trong d6 it nhit mét gdc axit amin duoc chon tir
céé géc axit amin & cac vi tri 34, 35, 49, 61, 62, 96, 98, 100, 100b, va
102 bang cach danh s6 Kabat & chudi H khang thé bit ky duoc chon tir
(el) duoc thé bang axit amin khac;

chudi H khang thé, trong d6 bang cach danh s Kabat, gbc axit amin &
vi tri 34 1a isoleuxin, géc axit amin & vi tri 35 1a asparagin, glutamin,
hodc serin, géc axit amin & vi tri 49 13 serin, gdc axit amin & vi tri 61
13 arginin, gbc axit amin & vi tri 62 13 axit glufamic, gbc axit amin & vi
tri 96 1a serin hoac threonin, géc axit amin & vi tri 98 1a lysin hodc
arginin, gdc axit amin & vi tri 100 13 phenylalanin hodc tyrosin, gbc
axit amin & vi tri 100b 1a glyxin, hodc gbc axit amin & vi tri 102 13
tyrosin & chudi H khang thé bat ky dugc chon tir (el);

chudi H ctia khang thé gin két véi epitop ché)ﬂg 18p véi epitop dugc
gén két bang khang thé bao gdm chudi H khang thé cua bét ky trong
s6 (b1) dn (b12) cua [12] va chubi L khang thé ciia bat ky trong sd
(c1) dn (c10) cua [12];
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chudi H khang thé, trong do it nhit mét gbc axit amin duoc chon tir
cac géc axit amin & cac vi tri 35, 53, 73, 76, 96, 98, 100, va 100a béng
cach danh s Kabat & chudi H khang thé bat ky cua (f1) duoc thé bing
axit amin khac;

chudi H khang thé, trong d6 biang cach danh s6 Kabat, gbc axit amin &
vi tri 35 14 axit aspartic, gbc axit amin & vi tri 53 13 arginin, gbc axit
amin & vi tri 73 1a lysin, gbc axit amin & vi tri 76 13 glyxin, gbc axit
amin & vi tri 96 1a lysin hodc arginin, gbc axit amin & vi tri 98 1a
tyrosin, goc axit amin & vi tri 100 13 tyrosin, hodc gdc axit amin & vi
tri 100a 12 histidin & chudi H khang thé bét ky dugc chon tir (f1);

chudi L cia khang thé gin két véi epitop chong lap véi epitop duoc
gén két bang khang thé trong d6 bao gdm chudi H khang thé cia bét
ky trong sb (al) dén (al4) va chudi L khang thé cia bét ky trong sb
(c1) dn (c10), cua [12];

chudi L cta khang thé gén két voi epitop chdng lip vdi epitop duge
gén két bang khang thé trong d6 bao gém chubi H khang thé cua bt
ky trong sb (bl) dén (b12) va chudi L khéang thé cua bét ky trong sb
(c1) dén (c10), caa [12];

chudi L khang thé, trong do it nhat mot géc axit amin duoc chon tir
cac géc axit amin & cac vi tri 27, 30, 31, 32, 50, 52, 53, 54, 55, 92, 93,
94, va 95 bang cach danh sb Kabat & chudi L khang thé ctia hoic (gl)
hoc (g2) duoc thé bing axit amin khac; va

chudi L khang thé, trong d6 bing cach danh s6 Kabat, gbc axit amin &
vi tri 27 1a lysin hodc arginin, gbc axit amin & vi tri 30 13 axit glutamic,

g0c axit amin & vi tri 31 la arginin, goc axit amin & vi tri 32 la
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glutamin, gc axit amin & vi tri 50 13 arginin hodc glutamin, gdc axit
amin & vi tri 52 1a serin, géc axit amin & vi tri 53 1a arginin, géc axit
amin & vi tri 54 13 lysin, gbc axit amin & vi tri 55 13 axit glutamic, gbc
axit amin & vi tri 92 13 serin, géc axit amin & vi tri 93 1a serin, géc axit
amin & vi tri 94 1a prolin, hoac géc axit amin & vi tri 95 1a prolin &

chudi L khang thé cta hoic (g1) hoic (g2);

[15] phan tir gén két khang nguyén da dic hiéu cia bét ky trong s6 [1] dén [14],

trong d6 phén tir gén két khang nguyén da dic hiéu 1a khang thé da dic hiéu;

[16] khang thé dic hiéu kép ciia bit ky trong sb (a) dén (u) dudi déy:

(2)

(b)

(d)

khéng thé dic hidu kép (Q1-G4k/J268-G4h/L45-k), trong d6 polypeptit thir
nhét 13 chudi H bao gdm trinh tr axit amin ctia SEQ ID NO: 1, polypeptit
tht hai 13 chudi H bao gbém trinh tu axit amin cia SEQ ID NO: 4, va
polypeptit thir ba va polypeptit thir tw 13 chudi L gén két chung ctia SEQ
ID NO: 9;

khéng thé dic hiéu kép (Q1-G4k/J321-G4h/L45-k), trong d6 polypeptit thir
nhét 13 chudi H bao gdm trinh ty axit amin cia SEQ ID NO: 1, polypeptit
thr hai 1a chudi H bao gém trinh tu axit amin cida SEQ ID NO: 5, va
polypeptit thir ba va polypeptit thir tur 13 chudi L gén két chung ciia SEQ
ID NO: 9;

khang thé dic hiéu kép (Q31-27/J326-z107/L.2-k), trong d6 polypeptit thir
nhét 13 chudi H bao gdm trinh ty axit amin ctia SEQ ID NO: 2, polypeptit
thtr hai 1a chudi H bao gdm trinh tu axit amin cia SEQ ID NO: 6, va
polypeptit thir ba va polypeptit thit tur 13 chudi L gén két chung ciia SEQ
ID NO: 8; , |
khéang thé dic hiéu kép (Q64-z55/J344-2107/L45-k), trong d6 polypeptit
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thir nhét 13 chudi H bao gém trinh tuy axit amin cia SEQ ID NO: 3,
polypeptit thir hai 13 chudi H bao gom trinh ty axit amin ciia SEQ ID NO:
7, va polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung cua
SEQ ID NO: 9;

(e) khang thé dic hiéu kép (Q64-z7/J326-z107/L.334-k), trong d6 polypeptit
thir nhét 1a chudi H bao gém trinh tu axit amin cua SEQ ID NO: 10,
polypeptit thir hai 12 chudi H bao gdm trinh ty axit amin ctia SEQ ID NO:
6, va polypeptit thit ba va polypeptit thir tur 13 chudi L gan két chung cta
SEQ ID NO: 30;

(f) khang thé dic hidu kép (Q64-27/1344-2107/L406-k), trong d6 polypeptit thir
nhét 14 chudi H bao gbm trinh tir axit amin ciia SEQ ID NO: 10, polypeptit
thtr hai 13 chubi H bao gdm trinh tu axit amin ciia SEQ ID NO: 7, va
polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung ctia SEQ
ID NO: 33;

(g) khéang thé dic hiéu kép (Q85-G4k/J268-G4h/L406-k), trong d6 polypeptit
thtr nhét 13 chudi H bao gdm trinh ti axit amin caa SEQ ID NO: 11,
polypeptit thit hai 13 chubi H bao gdm trinh tu axit amin ciia SEQ ID NO:
4, va polypeptit thir ba va polypeptit thir tu 13 chudi L gan két chung cia
SEQ ID NO: 33;

(h) khang thé dic hiéu kép (Q85-G4k/J321-G4h/L334-k), trong d6 polypeptit
thir nhét 1a chudi H bao gém trinh tu axit amin cia SEQ ID NO: 11,
polypeptit thi hai 13 chudi H bao gdm trinh ty axit amin cia SEQ ID NO:
5, va polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung cia
SEQ ID NO: 30; ,

(i) khang thé dic hiu kép (Q153-G4k/J232-G4h/L406-k), trong d6 polypeptit
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thir nhat 1a chudi H bao g("im trinh tu axit amin cia SEQ ID NO: 12,
polypeptit thir hai 1a chudi H bao gdm trinh ty axit amin ctia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tu 13 chudi L gén két chung cua
SEQ ID NO: 33;

khang thé dic hidu kép (Q354-z106/J259-z107/L324-k), trong do6
polypeptit thir nhét 1 chudi H bao gdm trinh tur axit amin ciia SEQ ID NO:
13, polypeptit thir hai 1a chudi H bao gém trinh tu axit amin ctia SEQ ID
NO: 22, va polypeptit thir ba va polypeptit thir tur 1a chudi L gén két chung
cua SEQ ID NO: 29;

khang thé diic hidu kép (Q360-G4k/J232-G4h/L406-k), trong d6 polypeptit
thir nhat 1a chudi H bao gém trinh ty axit amin cua SEQ ID NO: 14,
polypeptit thit hai 14 chudi H bao gdm trinh tur axit amin éﬁa SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tur 13 chudi L gén két chung cua
SEQ ID NO: 33;

khiang thé dic hiéu kép (Q360-z118/J300-z107/L334-k), troﬁg do
polypeptit thir nhét 12 chudi H bao gbém trinh tur axit amin ctia SEQ ID NO:
15, polypeptit thir hai 14 chudi H bao gbém trinh ty axit amin ctia SEQ ID
NO: 23, va polypeptit thir ba va polypeptit thir tur 14 chudi L gan két chung
cua SEQ ID NO: 30;

(m) khang thé dic hiéu kép (Q405-G4k/J232-G4h/1.248-k), trong d6 polypeptit

(n)

thir nhét 1a chudi H bao gém trinh ty axit amin cua SEQ ID NO: 16,
polypeptit thir hai 14 chudi H bao gdm trinh tyr axit amin ctia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tir 13 chudi L gén két chung cta
SEQ ID NO: 28; ’

khang thé dic hiéu kép (Q458-z106/J346-z107/L408-k), trong do
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polypeptit thir nhét 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
17, polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin cia SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thit tu 13 chudi L gin két chung
cia SEQ ID NO: 34;

khang thé dic hitu kép (Q460-z121/J327-z119/L334-k), trong d6
polypeptit thir nhét 14 chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
18, polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID
NO: 25, va polypeptit thir ba va polypeptit thir tu 1 chudi L gan két chung
cua SEQ ID NO: 30;

khang thé dic hiéu kép (Q499-z118/J327-z107/L334-k), trong d6
polypeptit thir nhét 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
19, polypeptit thir hai 1a chudi H bao gdm trinh ty axit amin ciia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thir tu 1 chudi L gin két chung
cia SEQ ID NO: 30;

khang thé dic hiéu kép (Q499-z118/J327-z107/L377-k), trong do6
polypeptit thir nhét 1a chudi H bao gdm trinh ty axit amin ciia SEQ ID NO:
19, polypeptit thir hai 14 chudi H bao gdm trinh ty axit amin ctia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thit tu 1a chudi L gén két chung
cua SEQ ID NO: 31;

khang thé dic hiéu kép (Q499-z118/J346-z107/L.248-k), trong do6
polypeptit thir nhét 13 chudi H bao gdm trinh tyr axit amin ctia SEQ ID NO:
19, polypeptit thr hai 1a chudi H bao gdm trinh tur axit amin ciia SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thit tu 1a chudi L gén két chung
cua SEQ ID NO: 28; _

khang thé dic hiéu kép (Q499-z121/J327-z119/L404-k), trong d6
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polypeptit thir nhét 13 chudi H bao gdm trinh tir axit amin ciia SEQ ID NO:
20, polypeptit thir hai 1a chudi H bao gdm trinh tr axit amin ctia SEQ ID
NO: 25, va polypeptit thir ba va polypeptit thi tur 1a chudi L gén két chung
cua SEQ ID NO: 32;

khang thé dic hiéu kép (Q499-z121/J339-z119/L.377-k), trong do

polypeptit thit nhét 1 chudi H bao gdm trinh ty axit amin cia SEQ ID NO:
20, polypeptit thir hai 1a chudi H bao gom trinh ty axit amin cua SEQ ID
NO: 26, va polypeptit thir ba va polypeptit thr tu 13 chudi L gin két chung
ctia SEQ ID NO: 31; va o |

khang thé dic hidu kép (Q153-G4k/J142-G4h/L180-k), trong d6 polypeptit
tht nhat 1a chudi H bao gém trinh tu axit amin cia SEQ ID NO: 12,
polypeptit thir hai 14 chudi H bao gdm trinh tr axit amin ciia SEQ ID NO:
170, va polypeptit thir ba va polypeptit thir tur 1a chudi L gén két chung cta
SEQ ID NO: 171;

[17] xit nucleic ma hoéa phan tir gin két khang nguyén da dic hidu cia bét ky

trong s [1] dén [15] hodic khang thé diic hiéu kép cta [16];

[18] vecto dugce chén vao axit nucleic cia [17];

[19] t& bao gdm c6 axit nucleic ctia [17] hodic vecto ctia [18];

[20] phuong phéap san xuét phan tir gin két khang nguyén da dic hiéu cua bat ky

trong sb [1] dén [15] hoic khang thé dic hidu kép cua [16] bang cach cy té bao

cua [19];

[21] Duoc phdm gdm c6 phén tir gin két khang nguyén da dic hidu cua bit ky

trong s6 [1] dén [15] hoidc khang thé dic hiéu kép ctia [16], va chit mang duoc

dung; -

[22] ché phidm cta [21], 1a Dugc phdm dugce dung dé ngan ngira va/hoic diéu tri
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su chay mau, bénh xay ra cung su chady mau, hoac bénh do su chdy mau;

[23] ché phim cua [22], trong d6 su chay mau, bénh xay ra cling su chay mau,
hoac bénh do su chay mau 1a bénh phat trién va/hoic tién trién do su suy giam
hodc su thiéu hut vé hoat tinh ciia nhan t6 1am cho mau dong VIII va/hodc nhan
t6 1am cho mau déng hoat héa VIII;

[24] ché phim cua [23], trong d6 bénh phat trién va/hosc tién trién do su suy
giam hodc su thiéu hut vé hoat tinh cta nhan t6 1am cho mau dong VIII va/hodc
nhan t6 13m cho méu déng hoat hoa VIII 13 chimg mau lodng khoé dong A;

[25] ché phdm cua [23], trong d6 bénh tphat trién va/hozc tién trién do su suy
giam hoac su thiéu hut vé hoat tinh cua nhan t6 1am cho mau dong VIII va/hoac
nhan t6 1am cho méau déng hoat héa VIII 1a bénh thé hién su xuét hién cia chét
trc ché chéng lai nhan t 1am cho mau déng VIII va/hodc nhéan t6 1am cho mau
dong hoat hoa VIII;

[26] ché phim cua [23], trong d6 bénh phét trién va/hodc tién trién do su suy
giam hodc su thiéu hut vé hoat tinh ctia nhan t6 1am cho mau dong VIII va/hoic
nhan t6 1am cho méau dong hoat héa VIII 1 ching mau lodng khé dong thu
duoc;

[27] ché phim cua [23], trong d6 bénh phat trién va/hodc tién trién do su suy
giam vé hoat tinh cta nhén t6 1am cho mau déng VIII va/hodc nhan t6 lam cho
mau d6ng hoat héa VIII la bénh von Willebrand;

[28] phwong phéap ngin ngira va/hodc didu tri su chiy mau, bénh xay ra cling su
chay mau, hodc bénh do sy chay mau, trong d6 bao gdbm budc cung cip phan tir
gén két khang nguyén da dic hiéu cua bét ky trong s [1] dén [15] hoic khang
thé dic hiéu kép cta [16], hodc ché phdm cia bat ky trong s6 [21] dén [27]; va

[29] kit dung trong phuong phap ngin ngira va/hoic diéu tri ctia [28], trong d6
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bao gdm it nhat phén tir gan két khang nguyén da dic hiéu cta bét ky trong sb
[1] dén [15] hoic khang thé dic hiéu kép cua [‘16], hodc ché phim cua bt ky
trong s6 [21] dén [27].

Hon thé nita, sang ché dé cap :

[30] str dung phan tir gédn két khang nguyén da dic hiéu cia bét ky trong sé [1]
dén [15], khang thé diic hidu kép cua [16], hodc ché phim cia bét ky trong sb
[21] dn [27] trong qu4 trinh san xuft tic nhan ngin ngira vi/hoic diéu tri su
chay mau, bénh xay ra cung su chdy mau, hodc bénh do su chdy mau; va

[31] phén tir gén két khang nguyén da dic hiéu ciia bat ky trong s6 [1] dén [15],
khang thé dic hiéu kép cuia [16], hodc ché phim cla bét ky trong sb [21] dén
[27] dé ngén nglra va/hodc diéu tri su chay mau, bénh xay ra cung su chay mau,
hodc bénh do su chay mau.

Sang ché ciing d& cap cac khang thé ddc hiéu kép thay thé vé mat chirc

ning cho F.VIIL, dong hé sb ting cudng cac phan tmg clia enzym, va cic Dugc
phim gdm c6 khang thé nhu mét thanh phan hoat tinh, va cu thé hon & cép:
[32] khang thé dic hiéu kép thay thé v& mit chirc ning cho nhan té 1am cho mau
dong VIIL, trong d6 bao gdm vi tri gén két khang nguyén thtr nhat nhan ra nhan
t6 1am cho méu dong IX va/hoic nhan t6 1am cho mau d6ng hoat héa IX va vi tri
ghn két khang nguyén thir hai nh4n ra nhén t6 lam cho mau dong X, trong d6
khang thé dic hiéu kép 1a bét ky trong sb (a) dén (u) dudi day:

(a) khang thé dic hiéu kép (Q1-G4k/J268-G4h/L45-k), trong d6 polypeptit thir
nhét 1a chudi H bao gdm trinh ty axit amin cia SEQ ID NO: 1, polypeptit
thir hai 1a chudi H bao gém trinh tuy axit amin cida SEQ ID NO: 4, va
polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung ciia SEQ
ID NO: 9;
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khéng thé dic hiéu kép (Q1-G4k/J321-G4h/L45-k), trong d6 polypeptit thir
nhét 14 chudi H bao gbém trinh tyr axit amin cia SEQ ID NO: 1, polypeptit
thir hai 1a chubi H bao gém trinh tu axit amin cda SEQ ID NO: 5, va
polypeptit thir ba va polypeptit thir tu 13 chudi L gan két chung ctia SEQ
ID NO: 9;

khéng thé dic hiéu kép (Q31-z7/J326-z107/L2-k), trong d6 polypeptit thir
nhét 14 chudi H bao gdm trinh tyr axit amin cia SEQ ID NO: 2, polypeptit
thtr hai 14 chudi H bao gdm trinh ty axit amin cia SEQ ID NO: 6, va
polypeptit thir ba va polypeptit thir tur 1a chudi L gén két chung cta SEQ
ID NO: 8;

khéng thé dic hiéu kép (Q64-z55/J344-z107/L.45-k), trong d6 polypeptit
thir nhét 1a chudi H bao gém trinh ty axit amin cia SEQ ID NO: 3,
polypeptit thir hai 12 chudi H bao gdm trinh tu axit amin cia SEQ ID NO:
7, va polypeptit thit ba va polypeptit thir tu 1a chudi L gén két chung cia
SEQ ID NO: 9;

khang thé dic hiéu kép (Q64-z7/7326-z107/1.334-k), trong d6 polypeptit
thir nhat 13 chudi H bao gbm trinh tu axit amin ctia- SEQ ID NO: 10,
polypeptit thir hai 1a chudi H bao gdm trinh ty axit amin cia SEQ ID NO:
6, va polypeptit thir ba va polypeptit thir tu 1a chudi L gin két chung cta
SEQ ID NO: 30;

(f) khang thé dic hidu kép (Q64-z7/1344-z107/L.406-k), trong d6 polypeptit thir

nhét 13 chudi H bao gdm trinh tir axit amin cia SEQ ID NO: 10, polypeptit
thtr hai 13 chudi H bao gdm trinh tur axit amin ctia SEQ ID NO: 7, va
polypeptit thir ba va polypeptit thir tu 12 chudi L gén két chung ctia SEQ
ID NO: 33;
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(g) khang thé dic hidu kép (Q85-G4k/J268-G4h/L406-k), trong d6 polypeptit

thir nhat 13 chudi H bao g(‘”)m trinh tu axit amin cda SEQ ID NO: 11,
polypeptit thir hai 14 chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
4, va polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung cua
SEQ ID NO: 33;

(h) khang thé dic hiéu kép (Q85-G4k/J321-G4h/L334-k), trong d6 polypeptit

)

)

(k)

thir nhét 1a chudi H bao gém trinh tu axit amin cia SEQ ID NO: 11,
polypeptit thir hai 1a chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
5, va polypeptit thit ba va polypeptit thir tir 1a chudi L gén két chung cua
SEQ ID NO: 30;

khéng thé dic hidu kép (Q153-G4k/J232-G4h/L406-k), trong d6 polypeptit
thr nhét 1& chubi H bao gém trinh tu axit amin cia SEQ ID NO: 12,
polypeptit thir hai 13 chudi H bao gém trinh tir axit amin ciia SEQ ID NO:
21, va polypeptit thir ba va polypeptit tht’r tur 14 chudi L gén két chung cta
SEQ ID NO: 33; |

khang thé dic hiéu kép (Q354-z106/J259-z107/L324-k), trong db
polypeptit thir nhét 13 chudi H bao gbm trinh tr axit amin caa SEQ ID NO:
13, polypeptit thir hai 13 chudi H bao gbém trinh tr axit amin cia SEQ ID
NO: 22, va polypeptit thir ba va polypeptit thir tir 13 chudi L gén két chung
cia SEQIDNO: 29;

khéng thé dic hidu kép (Q360-G4k/J232-G4h/L406-k), trong d6 polypeptit
thr nhat 13 chudi H bao gdm trinh tu axit amin cia SEQ ID NO: 14,
polypeptit thir hai 13 chubi H bao gbém trinh tur axit amin ciia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tur 1a chudi L gin két chung cua
SEQ ID NO: 33;
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khang thé dic hiéu kép (Q360-z118/J300-z107/L334-k), trong db
polypeptit thir nhat 1a chudi H bao gém trinh tu axit amin cia SEQ ID NO:
15, polypeptit thir hai 13 chudi H bao gdém trinh tir axit amin ctia SEQ ID
NO: 23, va polypeptit thir ba va polypeptit thit tur 13 chudi L gin két chung
cua SEQ ID NO: 30;

(m) khang thé dic hidu kép (Q405-G4k/J232-G4h/1.248-k), trong dé polypeptit

(o)

(p)

thir nhét 13 chudi H bao gdm trinh ty axit amin ciia SEQ ID NO: 16,
polypeptit thir hai 1a chudi H bao gdm trinh t axit amin ciia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tur 13 chubi L gin két chung cua
SEQ ID NO: 28;

khang thé dic hidu kép (Q458-z106/J346-z107/L408-k), trong d6
polypeptit thir nhat 1a chudi H bao gbém trinh tir axit amin ctia SEQ ID NO:
17, polypeptit thir hai 13 chudi H bao gdm trinh tur axit amin cta SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thir tur 1a chudi L gin két chung
cua SEQ ID NO: 34;

khéng thé dic hidu kép (Q460-z121/J327-z119/L334-k), trong d6
polypeptit thir nhat 14 chudi H bao gdm trinh tir axit amin cta SEQ ID NO:
18, polypeptit thir hai 13 chudi H bao gbém trinh tu axit amin ctia SEQ ID
NO: 25, va polypeptit thir ba va polypeptit thir tur 1a chudi L gin két chung
cua SEQ ID NO: 30;

khang thé dic hiéu kép (Q499-z118/J327-z107/L334-k), trong do
polypeptit thir nhit 14 chudi H bao gém trinh tyr axit amin ctia SEQ ID NO:
19, polypeptit thir hai 12 chudi H bao goém trinh tu axit amin ctia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung
cua SEQ ID NO: 30;
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khang thé dic hiéu kép (Q499-z118/J327-z107/L377X%), trong doé
polypeptit thir nhat 13 chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
19, polypeptit thr hai 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thir tur 14 chudi L gén két chung
cia SEQ ID NO: 31;

khang thé dic hiéu kép (Q499-z118/J346-z107/L.248-k), trong do
polypeptit thir nhit 13 chudi H bao gbm trinh tur axit amin cia SEQ ID NO:
19, polypeptit thir hai 1a chudi H bao gdm trinh ti axit amin cia SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thir tur 14 chudi L gén két chung
cua SEQ ID NO: 28;

khang thd dic hitu kép (Q499-z121/J327-z119/L404-k), trong &6

polypeptit thir nhat 13 chudi H bao gém trinh tur axit amin ctiia SEQ ID NO:
20, polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin caa SEQ ID
NO: 25, va polypeptit thit ba va polypeptit thir tur 1a chudi L gan két chung
cua SEQ ID NO: 32;

khang thé dic hidu kép (Q499-z121/339-z119/L377-k), trong d6
polypeptit thir nhat 13 chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
20, polypeptit thr hai 13 chudi H bao gdm trinh tu axit amin cia SEQ ID
NO: 26, va polypeptit thit ba va polypeptit thir tu 1a chudi L gan két chung
cua SEQ ID NO: 31; va

khang thé dac hiéu kép (Q153-G4k/J142-G4h/L180-k), trong d6 polypeptit
thir nhét 1a chudi H bao gém trinh tuy axit amin cia SEQ ID NO: 12,
polypeptit thir hai 13 chubi H bao gdm trinh ty axit amin cia SEQ ID NO:
170, va polypeptit thir ba va polypeptit thir tu 1a chudi L gén két chung cta
SEQ ID NO: 171;
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[33] axit nucleic ma héa khang thé dic hiéu kép cia [32];

[34] vecto dugce chén vao axit nucleic cua [33];

[35] té bao gdm c6 axit nucleic cuia [33] hoic vecto cia [34];

[36] phuong phap san xut khang thé dic hiéu kép cna [32] bing cach ciy té bao
cua [35];

[37] Dugc phdm gbém c6 khang thé dic hidu kép cta [32], va chat mang dugc
dung;

[38] ché phdm cua [37], 12 Dugc phim ding dé ngin ngira va/hoic diéu tri sy
chay mau, bénh xay ra cung su chay mau, hoac bénh do su chdy mau;

[39] ché phdm cua [38], trong d6 su chidy mau, bénh xay ra ciing su chdy mau,
hodc bénh do su chay mau la bénh phat trién va/hodc tién trién do su suy giam
hodc su thiéu hut v& hoat tinh ctia nhan t6 1am cho mau déng VIII vi/hoic nhan
t6 1am cho méu dong hoat hoa VIII;

[40] ché phim cua [39], trong d6 bénh phat trién va/hodc tién trién do su suy
giam hoac su thiéu hut vé hoat tinh ctia nhan t6 1am cho mau déng VIII va/hodc
nhén t6 lam cho méau dong hoat héa VIII 14 chimg mau lodng khé dong A;

[41] ché phim cua [39], trong d6 bénh phat trién va/hodc tién trién do su sﬂy
giam hoac su thiéu hut vé hoat tinh ctia nhan t6 1lam cho mau déng VIII va/hoic
nhan td 1am cho méu dong hoat hoa VIII 1a bénh thé hién sy xudt hién cia chét
trc ché chéng lai nhén t6 1am cho mau déng VIII va/hodc nhan t6 1am cho mau
dong hoat hoa VIII;

[42] ché pham cua [39], trong d6 bénh phat trién va/hoic tién trién do su suy
giam hodc su thiéu hut vé hoat tinh cua nhan t6 1am cho méu dong VIII va/hoac
nhan t6 1am cho méau déng hoat héa VIII 1a ching mau lodng khé déng thu

duoc;
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[43] ché phim cua [39], trong d6 bénh phat trién va/hoic tién trién do su suy
giam vé hoat tinh ctia nhan t6 13m cho mau déng VIII va/hodc nhén té 1am cho
mau dong hoat héa VIII 1a bénh von Willebrand;
[44] phuong phéap ngin ngira va/hodc diéu tri sy chdy mau, bénh xay ra cling su
chay mau, hodc bénh do su chay mau, trong d6 bao gdm budc cung cip khang
thé dic hiéu kép ciia [32] hosc ché pham cua bét ky trong sb [3 7] dén [43];
[45] kit dung trong phuong phap ngin ngira va/hoic diéu tri ciia [44], trong d6
bao gdm khang thé dic hiéu kép cua [32], hodc ché phdm cua bit ky trong sd
[37] dén [43];
[46] st dung khang thé dic hidu kép ctia [32] hodc ché phim cuia bat ky trong s6
[37] dén [43] trong qua trinh san xuét tic nhin ngin ngira va/hoic didu tri su
chay mau, bénh xay ra cung su chay mau, hodc bénh do su chdy mau; va
[47] khang thé dic hiéu kép cua [32] hoic ché phidm cua bt ky trong s [37]
dén [43] dé ngan ngira vi/hodic diéu tri su chay mau, bénh xay ra ciing su chay
mau, hoac bénh do su chay mau.
[Hiéu qua clia sang ché]

Sang ché cung cip cac khang thé nhan dang ca enzym va chét nén ciia no,
13 c4c phan tir gan két khang nguyén da dic hidu c6 hoat tinh thay thé chirc ning
cao cho F.VIIL. Hon thé nita, sang ché cung cdp cac khang thé nhan dang ca
enzym va chit nén cua nd, 1 cac phan tir gin két khang nguyén da dic hiéu c6
hoat tinh thay thé chiic ning cao cho F.VIII va tac dung trc ché F.Xaza thap. Do
cac khang thé dugc lam tuong thich véi ngudi thuong duoc cho ring c6 tinh 6n
dinh cao trong méu va gen mién dich thép, cac khang thé da dic hiéu cia sang

ché c6 thé c6 nhiéu trién vong nhu 1a cac duge pham.
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MO ta vin tit cac hinh vé

Fig. 1 mé ta tac dung trc ché F.Xaza.

(a) F.VIIIa tao thanh mot phtrc hgp véi F.IXa (F.Xaza) va hoat héa F.X.

(b) khang thé dic hiéu kép gén két v6i F.IXa va F.X va hoat héa F.X.

(c) ca F.VIIla va khang thé dic hiéu kép hoat héa F.X khéng canh tranh.

(d) gén két cua khang thé dic hidu kép vé6i F.IXa va/hoic F.X e ché su
tao thanh cong thirc cia phirc hop dugc tao ra gitta F.Xaza va F.X. |

(e) gin két cia khang thé dic hiéu kép véi F.IXa va/hoic F.X trc ché hoat
tinh cta F.Xaza.

Fig. 2 md ta mot thir nghiém. Gan 200 loai cia mbi trong sb cac gen cho
cac khang thé chéng lai ngudi F.IXa va nguoi F.X duge tao ra, va chung dugc
hop nhét trong cac vecto biéu hién té bao dong vat. 40,000 hodc nhiéu hon cac
khang thé dic hiéu kép nhu su két hop cta khang thé khang F.IXa va khang thé
khang F.X duoc biéu hién thoang qua. Hoat tinh diy manh sy phat sinh F.Xa va
tac dung uc ché F.Xaza duoc danh gia dé thir nghiém dbi véi céc khéang thé dic
hiéu kép c6 hoat tinh ddy manh su phat sinh F.Xa cao va tic dung trc ché F.Xaza
thap. Hon thé nira, bing viéc thay thé cac axit amin khi cén, cic khang thé méu
déu tién dugc tao ra.

Fig. 3 thé hién céc hoat tinh déy manh su phat sinh F.Xa cia hA69-
KQ/hB26-PF/hAL-AQ, Q1-G4k/J268-G4h/L45-k, Q1-G4k/J321-G4h/L45-k,
Q31-27/J326-z107/L2-k, va Q64-z55/J344-z107/L45-k. Cac ndéng d6 cia cac
dung dich khang thé 1a 300, 30, va 3 pg/mL (cic néng d6 sau khi tron nhén t6
IXa ngudi, Novact (Nhén hiéu hang hoa di dugc ding ky) M, nhan t6 X nguoi,
va dung dich khang thé 1a 100, 10, va 1 pug/mL), phan ing enzym va sy phat

trién mau dugc thuc hién trong 10 phit va 50 phit twong tng. Nhu 13 mot két
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qua, cac khang thé nay d3 thé hién hoat tinh diy manh su phat sinh F.Xa cao so
v6i hA69-KQ/hB26-PF/hAL-AQ dugc mo ta trong WO 2006/109592.

Fig. 4 thé hién hoat tinh diy manh sy phat sinh F.Xa ctia hA69-
KQ/hB26-PF/hAL-AQ, cac khang thé mau diu tién, va cac khang thé bién dbi
v6i céc su thay thé axit amin. Cac ndng d6 ciia cac dung dich khang thé 13 300,
30, va 3 pg/mL (cac ndng d6 sau khi tron nhan t6 IXa ngudi, Novact (nhin hiéu
hang héa di dugc ding ky) M, nhan t6 X ngudi, va dung dich khang thé 1a 100,
10, va 1 pg/mL), phan tmg enzym va su phat trién mau duoc thuc hién trong 2
phut va 20 phut twong tmg. Nhu 13 mét két qua, cac khang thé nay bién dbi da -
thé hién hoat tinh diy manh su phét sinh F.Xa cao so véi cac khang thé miu dau
tién.

Fig. 5 thé hién tac dung trc ché F.Xaza ctia hA69-KQ/hB26-PF/hAL-AQ,
cac khang thé miu dau tién, va cac khang thé duoc stra dbi véi cac su thay thé
axit amin.

Hinh v& thé hién cac hiéu qua ciia hA69-KQ/hB26-PF/hAL-AQ, Ql-
G4k/J268-G4h/L45-k, Q31-27/1326-z107/L.2-k, Q1-G4k/J321-G4h/L45-k, Q64-
255/1344-2107/L45-k, Q85-G4k/J268-G4h/L406-k, Q85-G4k/J321-G4h/L334-k,
Q64-z7/J344-2107/L406-k, Q64-27/1326-z107/L334-k, Q153-G4k/J142-
G4h/L180-k, Q405-G4k/J232-G4h/L.248-k,  Q360-G4k/J232-G4h/L406-k,
Q153-G4k/J232-G4h/L406-k, Q458-2106/J346-z107/1.408-k, Q360-z118/J300-
z107/L.334-k, Q499-z118/J327-z107/L377-k, Q499-z121/J327-z119/L404-k,
Q499-z121/1339-z119/1.377-k, Q499-z118/J346-z107/L.248-k, Q354-z106/J259-
z107/L.324-k, Q460-z121/J327-z119/L.334-k, va Q499-z118/J327-z107/L334-k
Ién su hoat hoa F.X be"mg F.IXa véi su c6 mit cua F.VIIla. Cac tac dung uc ché

F.Xaza nay cua cac khang thé duoc chi dinh nhu gia tri thu duoc béng cach trir
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su hap thu cta dung dich phan tmg tu do khing thé tir su hip thu cta dung dich
phan tmg bd tro khang thé. Cac ndng dd cua cac dung dich khang thé 13 300 va
30 pg/mL (céc ndng d6 sau khi trén nhan t6 IXa ngudi, F.VIIIa, nhan t6 X nguoi,
va dung dich khang thé 1a 100 va 10 pg/mL), phan {mg enzym va sy phat trién
‘mau dugc thuc hién trong 6 phit va 14 phit tuong Gng. Gia tri tich cuc hon cta
tac dung trc ché F.Xaza thé hién trén truc nim ngang, tac dung e ché yéu hon
F.Xaza. Nhu la mot két qua, hA69-KQ/hB26-PF/hAL-AQ dugc mo ta trong WO
2006/109592 d thé hién tac dung trc ché F.Xaza manh. TAt ca cac khang thé
theo sang ché di thé hién tac dung tc ché F.Xaza yéu hon so v&i hA69-
KQ/hB26-PF/hAL-AQ, hodc khong thé hién tac dung trc ché.

Fig. 6A thé hién céc trinh tu axit amin ciia cac khang thé mAu dau tién va
cac khang thé bién dbi vdi cac su thay thé axit amin. Khi tén trinh tu khong
duoc chi dinh trong cdt Tham khao, vung bién dbi trinh tu cia cot Tén dugc dé
cap. “- (d4u ndi)” dugc thé hién & axit amin khong c6 mit & sd bang cach danh
s6 Kabat. “. (chim)” dugc fhé hién & axit amin tuong tu khi so véi ving bién dbi
cua cOt Tén va cot Tham khao, va axit amin cua vung bién ddi cua cot Tén duge
thé hién & cac axit amin 1a khac nhau. Céc axit amin di phat hién tr& nén quan
trong dé cai thién hoat tinh déy manh sy phat sinh F.Xa dugc chi ra béi viéc bd
tri chiing.

Fig. 6B 13 phdn m& rong cia Fig. 6A.

Fig. 6C 1 phin mé rong cua Fig. 6B.

Fig. 6D 13 phan m& rong ctia Fig. 6C.

MBO ta chi tiét sang ché
Céc phan tir gén két khang nguyén da dic hidu dwoc mo ta & day bao

gdm vi tri gan két khang nguyén thir nhét va vi tri gin két khang nguyén thir hai
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ma c6 thé gin két dic hiéu véi it nhit hai loai khang nguyén khac nhau. Trong
khi vi tri gin két khang nguyén thir nhét va vi tri gin két khang nguyén thtr hai
khéng bi gidi han cu thé khi chiing c6 hoat tinh gén két véi FIX va/hoic F.IXa,
va F.X tuong tmg, cac vi du bao goém cac vi tri can thiét dé gin két vdi cac
khang nguyén, nhu cac khang thé, cac phan tir gian (cac phéan tir nhu khang thé)
hodc cac peptit, hoac cac doan c6 chira cac vi tri ndy. Cac phén tir gian la cac
phan tir bidu hién chitc ning bang su gin két véi cac phan tir dich, va polypeptit
bét ky c6 thé duge st dung v6i didu kién 1a chung 1 cac polypeptit 6n dinh dbi
xtng c6 thé gin két voi it nhit mot khang nguyén dich. Cac vi du vé céc
polypeptit ndy bao gdm cic ving bién dbi khang thé, fibronectin (WO
2002/032925), mién A protein (WO 1995/001937), mién A thu thé LDL (WO
2004/044011, WO 2005/040229), ankyrin (WO 2002/020565), va thi du, va
cling céc phan tir dugc mo ta trong cac tai liéu boi Nygren va cde dong tdc gid
(Current Opinion in Structural Biology, 7: 463-469 (1997); va Journal of
Immunol Méthods, 290: 3-28 (2004)), Binz va cdc déng tic gia (Nature Biotech
23: 1257-1266 (2005)), va Hosse va cdc dong tdc gia (Protein Science 15: 14-
27(2006‘)). Hon thé nita, nhu dugce dé cap dén trong Curr Opin Mol Ther. 2010
Aug; 12(4): 487-95 and Drugs. 2008; 68(7): 901-12, cac phén tir peptit c6 thé
gén két voi cac khang nguyén dich c6 thé dugce st dung.

O day, cac phan tir gin két khang nguyén da dic hidu khong bi gidi han
cu thé mién 14 chung 14 cac phan tir c6 thé gin két véi it nhét hai loai khang
nguyén khac nhau, nhung cic vi du bao gém céc polypeptit co chira cac vi tri
gén két khang nguyén néu trén, nhu cac khang thé va cac phan tir gian cling nhu
cac doan cia chung, va cdc phan tir nhé c6 kha ning lién két véi mot phan tir

khac gom c6 cac phan tir va cac peptit axit nucleic, va ching c6 thé 1a cac phéan
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ttr don hodic cac phirc hop protein ciia ching. Cac phan tir gin két khang nguyén
da dac hi€u uu tién Bao gém cac khang thé da dac hiéu c6 thé gén két dic hiéu
v6i it nhét hai khang nguyén khac nhau. Cu thé 13 cac vi du vu tién vé cac khang
thé ¢6 hoat tinh thay thé chirc niing cho F.VIII theo sang ché bao gdm cac khang
thé dic hiéu kép (BsAb) ¢ thé gin két dic hidu vé6i hai khang nguyén khac
nhau (chiing ciing c6 thé c6 tén goi 13 cac khang thé dic hidu kép).

Theo sang ché, thuat ngir “chudi L gén két chung” @ cap dén chudi L c6
thé lién két v6i hai hodc nhidu chudi H khac nhau, va thé hién kha ning gin két
v6i mbi khang nguyén. O day, thuat ngit “(cac) chudi H khac nhau” thich hop 13
dé cap dén cac chudi H cua cac khang thé chéng lai cac khang nguyén khéc
nhau, nhung khéng con bi giéi han, va ciing d& cap dén cac chudi H c6 céc trinh
tur axit amin khac biét v6i nhau. Chudi L gin két chung c6 thé thu duoc, vi du,
theo phuong phép dugc md ta trong WO 2006/109592.

Céc phan tir gin két khang nguyén da dic hiéu cia sang ché (thich hop 1a
cac khang thé dic hiéu kép) 1a cac khang thé ¢ dic trung cho hai hodc nhiéu
khang nguyén khac nhau, hodic cac phén tir gdm cé cac doan cia céc khang thé
ndy. Cac khang thé theo sang ché khong bi gi6i han cu thé &, nhung thich hop 1a
cac khang thé don dong. Céc khang thé don dong dugc st dung theo sang ché
bao gém khong chi cac khang thé don dong cé ngudn gde tir cac dong vat nhur
ngudi, chudt, dong vat gam nhim, chudt hamster, tho, ciru, lac da, va khi, ma
con bao gdm cac khang thé tai t6 hop gen bién dbi nhan tao nhu cac khang thé
dang kham, céc khang thé dugc 1am tuong thich véi ngudi, va cac khang thé dic

hidu kép.
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Hon thé nita, cic chudi L ciia khang thé ma s& tré thanh phan tir gén két
khéng nguyén da dic hiéu ciia sang ché c6 thé khac nhau, nhung thich hop 14 c6
cac chudi L gin két chung.

Céc phan tir gin két khang nguyén da dic hiéu cta sang ché thich hop 1a
cac khang thé t4i tb hop dugc tao ra bang cach st dung cac k¥ thuat tai két hop
gen (xem, vi dy, Borrebaeck CAK and Larrick JW, Therapeutic Monoclonal
Antibodies, duoc cong bd & Anh qudc bédi MACMILLAN PUBLISHERS LTD,
1990). Céac khang thé tai t6 hop c6 thé thu dugc bing cich nhan ban cic khang
thé ma héa DNAs tir c4c té bao lai hodc cac té bao tao ra khang thé, nhu cac té
bao bach huyét nhay cam, ma tao ra cic khang thé, chén chiing vio céc vecto
phti hop, va sau d6 dua chiing vao trong cac vat chi (cac té bao vat cha) dé tao
ra cac khang thé.

Hon thé nita, cac khang thé theo sang ché c¢6 thé bao gém khong chi toan
b6 khang thé ma con céc doan khang thé va cic khang thé trong luong phan tir
thap (céac thé nho), va cac khang thé bién dbi.

Vi du, cac doan khang thé hodc cac thé nhé bao gé)m cac thé kép (Dbs),
cc phan tir khang thé mach théng, va khang thé chudi don (sau ddy, ciing dugc
nhéc t61 nhu 13 scFvs). O déy, “doan Fv”’ duoc x4c dinh nhu doan khang thé nhé
nhét bao gdm mét vi tri nhin dang khang nguyén toan bd va vi tri gin két.

Poan “Fv” 1 chét nhj trung (chét nhi tring VH-VL) trong d6 ving bién
dbi chudi H (VH) va ving bién dbi chubi L (VL) duoc lién két chic chin biang
lién két khong cong héa tri. Ba ving xac dinh b trg (CDR) ctia mdi trong sb
cac ving bién dbi twong tac véi nhau dé tao thanh vi tri gin két khang nguyén
trén bé miat cua chit nhj trung VH-VL. Sdu CDR trao vi tri gin két khang

nguyén cho khang thé. Tuy nhién, mét ving bién dbi (hodc mot nira ctia Fv chi
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gdm c6 ba CDR dic trung cho khang nguyén) riéng r& c thé nhan dang va gin
két voi khang nguyén, nh¢ i luc cia n6d thép hon ai luc cta toan bd vi tri.

Doan Fab (ciing 6 tén goi 1a F(ab)) con bao gém ving 6n dinh chudi L
va ving 6n dinh chudi H (CH1). Poan Fab’ khac doan Fab trong d6 né con bao
gdm mot vai gbe co ngudn gbc tir dau tan cung carboxyl ciia ving CHI1 chuéi H,
gdm c6 mdt hozc nhidu xystein tir ving ndi cia khang thé. Fab’-SH dé cap dén
Fab’ trong d6 mdt hodc nhidu gc xystein cia ving 4n dinh cta n6 bao gébm
nhém thiol tu do. Poan F(ab’) dugc tao ra bing su phén tich cua cac lién két
disulfit gitta cac gbc xystein trong ving ndi cia pepxin F(ab’), tiéu héa dugc.
Céac doan khang thé lién két héa hoc khac ciing da duoc biét dén dbi véi ngudi
6 trinh d6 trong linh vuc k¥ thuét.

Céc thé kép 1a cac thé nho hoa tri hai duoc cAu thanh béi su hop nhit gen
(Holliger, P. va cdc déng téc gia, Proc. Natl. Acad. Sci. USA 90: 6444-6448
(1993); EP 404,097; WO 93/11161). Cac thé kép 1a cac chit nhj tring bao gom
hai chudi polypeptit, trong d6 mdi chudi polypeptit bao gbm ving bién d6i chudi
L (VL) va ving bién d6i chudi H (VH) dugc lién két bang mot lién két du ngén
dé ngan ngira su két hop cua hai mién nay trong cung chudi, vi du, thich hop 12
su lién két cua 2 dén 12 axit amin, thich hop hon 1a 3 dén 10 axit amin, cu thé 13
khoang 5 axit amin. Chudi polypeptit tao thanh chét nhi tring do su lién két giira
VL va VH dugc m3 héa trén cing polypeptit 13 qua ngén dé tao thanh mét doan
ving bién dbi chudi don. Do d6, cac thé kép bao gdm hai vi tri gin két khang
nguyeén.

Khéng thé chudi don hoic doan khang thé scFv bao gbm cac ving VH
va VL cua khang thé, va cac ving nay ton tai trong polypeptit chudi don. Néi

chung, polypeptit Fv con bao gdm lién két polypeptit giita cac ving VH va VL,
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va didu nay cho phép scFv tao thanh ciu trac cin thiét cho viéc gin két khang
nguyén (dé xem xét trén scFvs, xem Pluckthun “The Pharmacology of
Monoclonal Antibodies” Vol. 113 (Rosenburg and Moore ed. (Springer Verlag,
New York) pp,269-315, 1994). Trong ndi dung cta sang ché, cac lién két khong
bi giéi han cu thé mién 1a chung khong tc ché su biéu hién cia céc ving bién
d6i khang thé duoc lién két & cac dau cua chung.

Céc khang thé dic hiéu kép typ IgG cb thé duoc tiét ra tir céc té bao lai
thé lai (quadromas) duoc tao ra bing cach hop nht hai loai té bao lai tao ra céc
khéang thé IgG (Milstein C va cdc dong tdc gid Nature 1983, 305: 537-540).
Chung ciing c6 thé dugc tiét ra bang cach 1iy cac gen chudi L va chudi H tao
thanh hai loai IgGs quan tdm, tng s6 bén loai gen, va dua chiing vao céc té bao
dé ddng biéu hién cac gen.

Trong truong hop ndy, bang cach dira vao nhimg sy thay thé axit amin
phtt hop cho cac ving CH3 cua cac chudi H, IgGs c6 sy két hop khong dong
nhat cia cac chudi H c6 thé duoc uu tién tiét ra (Ridgway JB va cde dong tdc
gia Protein Engineering 1996, 9: 617-621; Merchant AM va cdc do“ng_ tac gia
Nature Biotechnology 1998, 16: 677-681; WO 2006/106905; Davis JH va cdc
dong tdc gid Protein Eng Des Sel. 2010, 4: 195-202).

| Pé cap dén cac chudi L, do su khac biét ciia cac ving bién dbi chudi L 1a
thap hon ctia cac ving bién dbi chudi H, cac chudi L gén két chung ma c6 thé
trao kha ning gan két v6i ca hai chudi H c6 thé thu duogc. Céac khang thé theo
sang ché bao gdm cac chudi L gin két chung. IgGs dic hiéu kép co thé dugc
biéu hién hiéu qua bing cach dua vao cic gen ciia chudi L gin két chung va ca

hai chu6i H trong cac t€ bao.
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Céc khang thé dic hiéu kép c6 thé dugc tao ra bang cach lién két ngang
hoa hoc Fab’s. F(ab’), déac hiéu kép co thé duoc tao ra, vi dy, bf?lng cach didu ché
Fab’ tir khang thé, st dung né6 dé tao ra Fab’ maleimidized véi ortho-
phenylenedi-maleimit (o-PDM), va sau khi phan tmg n6 véi Fab’ dugc diéu ché
tir khang thé khac dé lién két ngang Fab’s c6 ngudn gbc tir cac khang thé khac
(Keler T va cdc déng tdc gid Cancer Research 1997, 57: 4008-4014). Phuong
phap lién két héa hoc din xuit axit thionitrobenzoic Fab’ (TNB) va doan khang
thé nhu Fab’-thiol (SH) ciing d4 dugc biét dén (Brennan M va cdc dong tdc gid
~ Science 1985, 229: 81-83).

Thay cho lién két ngang héa hoc, day kéo leuxin c6 ngudn gbc tir Fos va
Jun cling cé thé duoc st dung. Su tao thanh uu tién cua céc chét di nhi triung
bang Fos va Jun 13 hiru dung, thdm chi nhd ching ciing tao thanh cac chit déng
nhi tring. Fab’ cho c4c chét dong nhi tring day kéo leuxin Fos dugc bd sung, va
Fab’ khéc cho céc chit ddng nhi tring day kéo leuxin Jun dugc bd sung dugc
biéu hién va duoc didu ché. Fab’-Fos va Fab’-Jun don phan duogc han ché dudi
cac diéu kién 4m ap dugc tron va dugc phan Ung dé tao thanh F(ab’), dic hiéu
kép (Kostelny SA va cde dong tdc gid J. of Immunology, 1992, 148: 1547-53).
Phuong phap nay cé thé duoc ap dung khong chi véi Fab’s ma con véi scFvs,
Fvs, va tuong tu.

Hon thé nita, cac khang thé dic hiéu kép gdm c6 sc(Fv), nhu IgG-scFv
(Protein Eng Des Sel. 2010 Apr; 23(4): 221-8) va BiTE (Drug Discov Today.
2005 Sep 15; 10(18): 1237-44.), DVD-Ig (Nat Biotechnol. 2007 Nov; 25(11):
1290-7. Epub 2007 Oct 14.; va MAbs. 2009 Jul; 1(4): 339-47. Epub 2009 Jul
10.), va cac khang thé dic hiéu kép khac (IDrugs 2010, 13: 698-700) gom c6 céc
khang thé hai trong mot (Science. 2009 Mar 20; 323(5921): 1610-4; va
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Immunotherapy. 2009 Sep; 1(5): 749-51.), Tri-Fab, tandem scFv, va céc thé kép
d3 duoc biét dén (MAbs. 2009 November; 1(6): 539-547). Ngoai ra, ngay ca khi
st dung cac dang phan ti nhu scFv-Fc va Fc gian, cac khang thé dic hiéu kép co
thé dugc tao ra hiéu qua b'ﬁmg cach uu tién tiét ra su két hop khac loai cta Fcs
(Ridgway JB va cdc dong tdc gid, Protein Engineering 1996, 9: 617-621;
Merchant AM va cdc dong tdc gid Nature Biotechnology 1998, 16: 677-681;
WO 2006/106905; va Davis JH va cdc dong tdc gia, Protein Eng Des Sel. 2010,
4:195-202.).

Khang thé dic hiéu kép ciing c6 thé dugc tao ra bang cach sir dung thé
kép. Thé kép dic hiéu kép 1a chat di nhj tring ctia hai doan scFv tap giao. Cu thé
hon, n6 duoc tao ra béng viéc tao thanh chét di nhi trung st dung VH(A)-VL(B)
va VH(B)-VL(A) dugc diéu ché bang céch lién két cac VH va cac VL ¢ ngudn
gbc tir hai loai khang thé, A va B, st dung ciu ndi trong dbi ngén cua khoang 5
gbc (Holliger P va cdc déng tdc gid Proc Natl. Acad. Sci. USA 1993, 90: 6444-
6448).

CAu trac mong mudn c6 thé dat dugc bang cach lién két hai scFvs véi
clu ndi tuong dbi dai va d& udn gdm cé khoang 15 gbc (thé kép chudi don:
Kipriyanov SM va cdc déng tdc gid J. of Molecular Biology. 1999, 293: 41-56),
va kiém soat nhiing su thay thé axit amin thich hop (c4c nut bAm vao céc 16: Zhu
Z va cdc dong tdc gia Protein Science. 1997, 6: 781-788; VH/VL interface
engineering: Igawa T va cdc dong tdc gid Protein Eng Des Sel. 2010, 8: 667-77).

Sc(Fv), c6 thé dugc tao ra bang cach lién két hai loai scFvs vdi cAu ndi
tuong dbi dai va dé udn, gdbm c6 khoang 15 gbc, ciing c6 thé 1a khang thé dic
hiéu kép (Mallender WD va cdc dong téc gia J. of Biological Chemistry, 1994,
269: 199-206).
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Céc vi du v cac khang thé bién dbi bao gdbm cac khang thé dugc lién két
véi cac phan tir khac nhu polyetylen glycol (PEG). Cac khang thé cia sang ché
bao gdm cac khang thé bién dbi nay. Trong ndi dung cuia sang ché, chit dé trong
d6 cac khang thé bién dbi dugc lién két khong bi giéi han. Cac khang thé bién
d6i nay c6 thé thu dugc bing cach bién dbi hoa hoc cac khang thé di thu duoc.
Cac phuong phap nay ciing da c6 trong linh vuc k¥ thuat.

‘Céc khang thé cuia sang ché bao gbém céc khang thé ngudi, cac khang thé
dong vat gam nham, cic khang thé chudt, hodc cac khang thé tuong tu, va cac
gbc cua chung khéng bi giéi han. Chung ciing c6 thé 1a cac khang thé bién doi
gen, nhu cac khang thé dang kham hodc dugc lam twong thich véi ngudi.

Céac phuong phap dé thu dugc cac khang thé nguoi di duoc biét dén
trong linh vuc k¥ thuat. Vi du, cac dong vat chuyén gen mang toan bd kho gen
khang thé nguoi c6 thé dugc gdy mién dich véi cac khang nguyén mong mubn
dé thu dugc cac khang thé ngudi mong mudn (xem Pon sang ché quéc t& s6 WO
93/12227, WO 92/03918, WO 94/02602, WO 94/25585, WO 96/34096, va WO
96/33735).

Céc khang thé bién dbi gen Cﬁng c6 thé dugc tao ra biang cach st dung
cac phuong phap da biét. Cu thé 13, vi du, cac khang thé dang kham c6 thé bao
gbm chudi H va cac ving bién ddi chudi L ciia khang thé dong vat dugc giy
mién dich, va chudi H va cac ving 6n dinh chudi L ctia khang thé nguoi. Céac
khang thé dang kham c6 thé thu dugc bang su lién két DNAs mé héa cac ving
bién ddi ctia khang thé c6 ngudn gdc tir dong vat dugce gdy mién dich, véi DNAs
ma hoda cac vung ém dinh ctia khang thé ngudi, chén ching vao trong vecto biéu

hién, va sau d6 dua né vao céc vat chu té bao dé tao ra cac khang the.
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Céc khang thé duoc 1am tuong thich véi ngudi 14 cac khang thé bién dbi
thudng dugc dé cap dén nhu cac khang thé ngudi “tao lai hinh dang”. Khang thé
duge 1am tuong thich v6i ngudi duge dung bing cach chuyén CDR ctia khang
thé c6 ngudn gdc tir dong vat duoc gay mién dich cho cac ving xéac dinh bb tro
cta khang thé ngudi. Cac k¥ thuat tai két hop gen thong thudng cho cac muc
dich nay 13 da dugc biét (xem Céng bd don sang ché Chau Au sé EP 239400,
Cong bd don qubc té& s6 WO 96/02576; Sato K va cdc dong tdc gid, Cancer
Research 1993, 53: 851-856; Cong bb don qudc té s6 WO 99/51743).

Céc phan tir gan két khang nguyén da dic hiéu cia séng ché 13 cac phan
tir nhan dang F.IX va/hoic F.IXa, va F.X, va thay thé vé mat chic ning cho chirc
ning dong hé sb cua F.VIIL, va khac biét & chd cac phan tir c6 hoat tinh day
manh su phat sinh F.Xa cao so v&i hA69-KQ/hB26-PF/hAL-AQ (dugc mo ta
trong WO 2006/109592) ma da dugc biét &én nhu khang thé dic hidu kép thay
thé v& mat chirc ning cho F.VIIL. Hon thé nita, cac khang thé theo sang ché
thuong ¢ ciu tric trong d6 bao gém ving bién dbi cia khang thé khang F.IXa
va ving bién dbi ciia khang thé khang F.X.

Cu thé hon, sang ché cung cdp phan tir gin két khang nguyén da dic hidu
thay thé v& mit chirc ning cho F.VIII, trong d6 bao gém vi tri gén két khang
nguyén thir nhat nhan ra F.IX va/hodc F.IXa va vi tri gén két khang nguyén thir
hai nhén ra F.X, trong d6 chitc ning thay thé cho chirc ning ctia F.VIII 14 do
hoat tinh d4y manh su phét sinh F.Xa cao hon so véi hoat tinh ctia khang thé dic
hiéu kép (hA69-KQ/hB26-PF/hAL-AQ) trong d6 bao gdm c4c chudi H bao gébm
SEQ ID NO: 165 va 166, va chudi L gin két chung bao gom SEQ ID NO: 167.

Phan tir gin két khang nguyén da dac hiéu cua sang ché bao gdm

polypeptit thir nhit va polypeptit thir ba gbm c6 vi tri gin két khang nguyén
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nhén ra F.IX vd/hoic F.IXa, va polypeptit thir hai va polypeptit thit tu gdm c6 vi
tri gén két khang nguyén nhén ra F.X. M&i polypeptit thir nhét va polypeptit thir
ba, va polypeptit thir hai va polypeptit thir tur bao gdm vi tri gin két khang
nguyén cua chudi H khang thé va vi tri gin két khang nguyén ciia chudi L khang
thé.

Vi du, trong phén tir gén két khang nguyén da dic hidu cia sang ché,
polypeptit thir nhét va polypeptit thir ba bao gém vi tri gin két khang nguyén
ctia chudi H va chudi L ciia khang thé chéng lai F.IX hoic F.IXa tuong tmg; va
polypeptit thir hai va polypeptit thir tu bao gdm vi tri gin két khang nguyén cua
chudi H va chudi L ciia khang thé chéng lai F.X twong {mg.

Cung lic, cac vi tri gin két khang nguyén ciia chudi L khang thé dugc
bao gdm trong polypeptit thir nhat va polypeptit thir ba, va polypeptit thir hai va
polypeptit thit tur c6 thé 13 cac chudi L gan két chung.

Polypeptit gdbm cé vi tri gin két khang nguyén cua chudi L khang thé
theo sang ché thich hop 13 polypeptit trong d6 bao gém toan bd hodc mét phan
cta trinh tu chudi L khang thé gén két v6i F.IX, F.IXa va/hodc F.X.

Céc phuong 4n uu tién v& vi tri gin két khang nguyén ciia polypeptit thir
nhét cia khéng thé theo sang ché cu thé bao gdm céc vi tri gin két khang
nguyén gdm c¢6 cac trinh tir axit amin cia:

Trinh tv CDRI, 2, va 3 mbi chudi H Q1 (SEQ ID NO: 75, 76, va 77
tuong Umg);

Céc trinh tw CDR1, 2, va 3 mbi chudi H Q31 (SEQ ID NO: 78, 79, va 80
tuong ng);

Trinh tu CDRI, 2, va 3 mdi chudi H Q64 (SEQ ID NO: 81, 82, va 83

tuong Ung);

-45-



28021

Trinh ty méi CDR1, 2, va 3 chudi H Q85 (SEQ ID NO: 84, 85, va 86
tuong mg);

Trinh tr CDR1, 2, va 3 mbi chudi H Q153 (SEQ ID NO: 87, 88, va 89
tuong mg);

Trinh ty CDR1, 2, va 3 mdi chudi H Q354 (SEQ ID NO: 90, 91, va 92
tuong mg);

Trinh tr CDR1, 2, va 3 mbi chudi H Q360 (SEQ ID NO: 93, 94, va 95
tuong ung);

Trinh tu CDR1, 2, va 3 mdi chudi H Q405 (SEQ ID NO: 96, 97, va 98
tuong Umg);

Trinh ty CDR1, 2, va 3 mbi chudi H Q458 (SEQ ID NO: 99, 100, va 101
tuong tmg);

Trinh ty CDRI, 2, va 3 mbi chudi H Q460 (SEQ ID NO: 102, 103, va
104 tuong ﬁhg); va

Trinh ty CDRI, 2, va 3 mdi chudi H Q499 (SEQ ID NO: 105, 106, va
107 tuong ing)
duoc dé cap dén trong cac vi du dugc mo ta sau day, hoac cac vi tri gén két
khang nguyén c6 chic nang tuong duong véi chung.

Céc phuong 4n wu tién vé vi tri gén két khang nguyén cua polypeptit thir
hai cu thé bao gbm, vi du, cac vi tri gin két khang nguyén gdm c6 cic trinh tir
axit amin cua:

Trinh tu CDR1, 2, va 3 mdi chudi H J232 (SEQ ID NO: 108, 109, va 110
tuong Umg);

Trinh ty CDR1, 2, va 3 mdi chubi H J259 (SEQ ID NO: 111, 112, va 113

tuong ung);
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Trinh ty CDR1, 2, va 3 mdi chudi H J268 (SEQ ID NO: 114, 115, va 116
tuong Umg);

Trinh tu CDRI1, 2, va 3 mdi chudi H J300 (SEQ ID NO: 117, 118, va 119
tuong (mg);

Trinh tw CDR1, 2, va 3 mdi chudi H J321 (SEQ ID NO: 120, 121, va 122
tuong ng);

Trinh tu CDR1, 2, va 3 mdi chudi H J326 (SEQ ID NO: 123, 124, va 125
tuong ng);

Trinh tw CDR1, 2, va 3 mdi chudi H J327 (SEQ ID NO: 126, 127, va 128
tuong (mg);

Trinh tuw CDR1, 2, va 3 mdi chudi H J339 (SEQ ID NO: 129, 130, va 131
tuong Ung);

Trinh tu CDR1, 2, va 3 mdi chudi H J344 (SEQ ID NO: 132, 133, va 134
tuong Ung);

Trinh ty CDR1, 2, va 3 mdi chudi H J346 (SEQ ID NO: 135, 136, va 137
tuong Ung); va |

Trinh ty CDR1, 2, va 3 mdi chudi H J142 (SEQ ID NO: 174, 175, va 176
tuong Ung)
duoc dé cap dén trong cac vi du duoc md ta sau day, hodc cac vi tri gén két
khang nguyén c6 chirc nang tuong duong véi ching.

Cu thé hon, sang ché cung cip cac phan tir gén két khang nguyén da dic
hiéu, trong d6 vi tri gin két khang nguyén ctia polypeptit thir nhét bao gbém vi tri
gén két khang nguyén trong d6 bao gébm CDR chudi H bao gbm bt ky trong s6
céc trinh tu axit amin dugc chon tir (al) dén (all) dudi day, hoac vi tri gén két

khang nguyén c6 chitc ning tuong duong, va vi tri gén két khang nguyén cia
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polypeptit thir hai bao gém vi tri gén két khang nguyén trong d6 bao gébm CDR

chudi H bao gdm bét ky trong sb cac trinh tu axit amin dugc chon tir (bl1) dén

(b11) duéi day, hodc vi tri gin két khang nguyén c6 chirc ning tuong duong:

(al)

(a2)

(a3)

(a4)

(a5)

(a6)

(a7)

(a8)

vi tri gén két khang nguyén gbém c6 cac trinh tr axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 75, 76, va 77 (CDR chudi H cia Q1)
tuong Ung;
vi tri gén két khang nguyén gdm c6 cac trinh ty axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 78, 79, va 80 (CDR chudi H ctia Q31)
tuong Ung;
vi tri gén két khang nguyén gdém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciua SEQ ID NO: 81, 82, va 83 (CDR chudi H cia Q64)
tuong Ung;
vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 84, 85, va 86 (CDR chudi H ciia Q85)
tuong Uing;
vi trf gén két khang nguyén gém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 87, 88, va 89 (CDR chudi H cta Q153)
tuong Ung;
vi tri gén két khang nguyén gdém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cta SEQ ID NO: 90, 91, va 92 (CDR chudi H ctia Q354)
tuong ung;
vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chubi H cua SEQ ID NO: 93, 94, va 95 (CDR chudi H ctia Q360)
tuong Ung;

vi tri gén két khang nguyén gdm co cac trinh tu axit amin CDR 1, 2,
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(al0)

(all)

(b1)

(b2)

(b3)

(b4)

(b5)
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va 3 chubi H ciia SEQ ID NO: 96, 97, va 98 (CDR chubi H ciia Q405)
tuong Ung;

vi tri gén két khang nguyén gbém c6 cac trinh tyr axit amin CDR 1, 2,
va 3 chubi H cta SEQ ID NO: 99, 100, va 101 (CDR chudi H cta
Q458) tuong ting;

vi tri gén két khang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H cua SEQ ID NO: 102, 103, va 104 (CDR chudi H cta
Q460) tuong tmg;

vi tri gén két khang nguyén gbm c6 céc trinh tir axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 105, 106, va 107 (CDR chudi H cta
Q499) tuong tng;

vi tri gén két khéng nguyén gdm cé cac trinh tur axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 108, 109, va 110 (CDR chubi H cia
J232) tuong Ug;

vi tri gén két khang nguyén gbém c6 cac trinh tyr axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 111, 112, va 113 (CDR chudi H cua
J 259) tuong Ung;

vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 114, 115, va 116 (CDR chudi H ctia
J268) tuong Umg;

vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 117, 118, va 119 (CDR chudi H cua
J300) tuong Ung;

vi tri gén két khang nguyén gém c6 céc trinh tu axit amin CDR 1, 2,

va 3 chudi H ciia SEQ ID NO: 120, 121, va 122 (CDR chudi H cua
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(b7)

(b3)

(b9)

(b10)

(b11)
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J321) tuong tng;

vi tri gin két khang nguyén gdm c6 céac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 123, 124, va 125 (CDR chudi H cuta
J326) tuong Ung;

vi tri gin két khang nguyén gém c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H cua SEQ ID NO: 126, 127, va 128 (CDR chudi H cua
J327) tuong tng;

vi tri gin két khang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 129, 130, va 131 (CDR chudi H cta
J339) tuong Gng;

vi tri gén két khang nguyén gbm c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 132, 133, va 134 (CDR chubi H cua
J344) tuong Uing;

vi tri gén két khang nguyén gdm c6 céc trinh tur axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 135, 136, va 137 (CDR chudi H cua
J346) tuong Umg; va

vi tri gén két khéng nguyén gdm cé céc trinh tur axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 174, 175, va 176 (CDR chudi H cua

J142) tuong Gng.

Céc phuong 4n uu tién vé vi tri gan két khang nguyén ctia cac polypeptit

thir ba va thir tu cu thé 1a bao gdm, vi du, cac vi tri gin két khang nguyén gdm

¢O cac trinh tu axit amin cua:

Trinh tr CDRI1, 2, va 3 mdi chubi L L2 (SEQ ID NO: 138, 139, va 140

tuong ng);

Trinh tw CDRI1, 2, va 3 mdi chudi L L45 (SEQ ID NO: 141, 142, va 143
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tuong ng);

Trinh te CDR1, 2, va 3 mdi chudi L L248 (SEQ ID NO: 144, 145, va
146 tuong Ung);

Trinh ty CDRI1, 2, va 3 mbi chudi L L324 (SEQ ID NO: 147, 148, va
149 tuong Umg);

Trinh ty CDRI1, 2, va 3 mbi chudi L L334 (SEQ ID NO: 150, 151, va
152 tuong Ung); ‘

Trinh tu CDR1, 2, va 3 mdi chudi L L377 (SEQ ID NO: 153, 154, va
155 tuong Ung);

Trinh tu CDRI1, 2, va 3 mdi chudi L L404 (SEQ ID NO: 156, 157, va
158 tuong g);

Trinh tu CDR1, 2, va 3 mdi chudi L L406 (SEQ ID NO: 159, 160, va
161 tuong Gng);

Trinh ty CDR1, 2, va 3 méi chudi L L408 (SEQ ID NO: 162, 163, va
164 tuong Umg); va

Trinh tw CDR1, 2, va 3 mdi chudi L L180 (SEQ ID NO: 177, 178, va
179 tuong Umg) .
duogc dé céap dén trong cac vi du dugc mé ta sau day, hoic cac vi tri gin két
khang nguyén c6 chirc nang tuong duong véi ching.

Cu thé hon, sang ché cung cp cc phén tir gin két khang nguyén da dic
hiéu, trong d6 cac vi tri gén két khang nguyén duogc bao gbm trong polypeptit
thtr ba va polypeptit thir tu bao gdm vi tri gén két khang nguyén trong d6 bao
gdbm CDR chudi L bao gém bét ky trong s6 cac trinh tu axit amin dugc chon tir
dudi day (c1) dén (c10), hodc vi tri gén két khang nguyén c6 chic ning tuong

duong:
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(c2)

(c3)

(c4)

(c3)

(c6)

(c7)

(c8)

(c9)
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vi tri gén két khang nguyén gdm c6 cac trinh tir axit amin CDR1, 2, va
3 chudi L ciia SEQ ID NO: 138, 139, va 140 (CDR chudi L cua L2)
tuong ng;

vi tri gén két khang nguyén gdm c6 cac trinh t axit amin CDRI1, 2, va
3 chudi L cia SEQ ID NO: 141, 142, va 143 (CDR chubi L cta L45)
tuong Ung;

vi tri gén két khang nguyén gdm c6 cac trinh tur axit ainin CDR1, 2, va
3 chubi L cia SEQ ID NO: 144, 145, va 146 (CDR chubi L cia 1.248)
tuong Ung;

vi tri gin két khang nguyén gbém cé cac trinh tur axit amin CDRI, 2, va
3 chubi L ciia SEQ ID NO: 147, 148, va 149 (CDR chudi L ctia L324)
tuong ung; |

vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDRI1, 2, va
3 chudi L cia SEQ ID NO: 150, 151, va 152 (CDR chubi L cia L334)
tuong ung;

vi tri gan két khang nguyén gdm c6 cac trinh tu axit amin CDRI1, 2, va
3 chudi L ciia SEQ ID NO: 153, 154, va 155 (CDR chudi L cta L377)
tuong Ung;

vi tri gén két khang nguyén gdm c6 cac trinh tu axit amin CDR1, 2, va
3 chudi L cua SEQ ID NO: 156, 157, va 158 (CDR chudi L ciia L404)
tuong Ung;

vi tri gin két khang nguyén gbém c6 cac trinh tu axit amin CDRI1, 2, va
3 chudi L cia SEQ ID NO: 159, 160, va 161 (CDR chudi L cua L406)
tuong Ung;

vi tri gén két khang nguyén gbém c6 cac trinh tur axit amin CDRI, 2, va
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3 chudi L cia SEQ ID NO: 137, 138, va 139 (CDR chudi L cta L408)
tuong Ung; va
(c10) vi tri gén két khang nguyén gbém c6 céc trinh ty axit amin CDR1, 2, va
3 chudi L ctia SEQ ID NO: 177, 178, va 179 (CDR chubi L cta L180)
tuong Uung.
Céac trinh tu axit amin ctia cac vung bién dbi chudi H cia Q1, Q31, Q64,
Q85, Q153, Q354, Q360, Q405, Q458, Q460, va Q499 theo sang ché duoc chi
dinh boi cac SEQ ID NO tuong tmg dudi day.
Q1: SEQID NO: 35
Q31: SEQID NO: 36
Q64: SEQ ID NO: 37
Q85: SEQ ID NO: 38
Q153: SEQ ID NO: 39
Q354: SEQ ID NO: 40
Q360: SEQ ID NO: 41
Q405: SEQ ID NO: 42
Q458: SEQ ID NO: 43
Q460: SEQ ID NO: 44
Q499: SEQ ID NO: 45
Céc trinh tu axit amin cta cac vung bién d6i chudi H cta J232, 1259,
J268, 1300, J321, J326, 1327, 1339, J344, 1346, va J142 theo sang ché duogc chi
dinh béi cac SEQ ID NO tuong ing dudi day.
J232: SEQ ID NO: 46
J259: SEQ ID NO: 47
J268: SEQ ID NO: 48
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J300:
J321:
J326:
J327:
J339:
J344:
J346:
J142:

SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

SEQ ID NO:
SEQ ID NO:
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49
50
51
52
53
54
55
172

Cu thé hon, sang ché cung cip cac phan tir gin két khang nguyén da dic

hiéu, trong d6 vi tri gin két khang nguyén ctia polypeptit thir nhit bao gdm vi tri

gén két khang nguyén trong d6 bao gdm ving bién déi chudi H bao gom bt ky

trong s6 cac trinh ty axit amin dugc chon tir (al) dén (all) duéi déy, hodc vi tri

gin két khang nguyén cé chirc ning tuong duong, va vi tri gin két khang

nguyén ciia polypeptit thir hai bao gém vi tri gin két khang nguyén trong d6 bao

gom vung bién d6i chudi H bao gom bat ky trong so cac trinh tu axit amin dugc

chon tir (b1) dén (b11) duéi ddy, hodc vi tri gan két khang nguyén c6 chirc ning

tuong duong:

(al) vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién dbi

chubi H ciia SEQ ID NO: 35 (Vung bién d6i chudi H ctia Q1);

(a2)  vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi

chudi H cia SEQ ID NO: 36 (Ving bién dbi chudi H cua Q31);

(a3) vi tri gén két khang nguyén gdm cé trinh tu axit amin ving bién dbi

chudi H ciia SEQ ID NO: 37 (Vung bién d6i chudi H ciia Q64);

(a4) vi tri gén két khéng nguyén gbm c6 trinh ty axit amin ving bién dbi

chubi H ciia SEQ ID NO: 38 (Vung bién d6i chudi H ciia Q85);



(as)

(a6)

(a7)

(a8)

(29)

(al0)

(all)

(b1)

(b2)

(b3)

(b4)

(b5)

(b6)
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vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién dbi
chudi H cua SEQ ID NO: 39 (Ving bién dbi chudi H caa Q153);

vi tri gén két khang nguyén gdém c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 40 (Ving bién dbi chudi H cuia Q354);

vi tri gén két khang nguyén gbém c6 trinh tu axit amin ving bién dbi
chudi H ciia SEQ ID NO: 41 (Ving bién dbi chudi H ctia Q360);

vi tri gén két khang nguyén gdém c6 trinh tu axit amin ving bién dbi
chudi H ciia SEQ ID NO: 42 (Ving bién dbi chudi H ctia Q405);

vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién doi
chudi H ciia SEQ ID NO: 43 (Ving bién dbi chudi H ctia Q458);

vi tri gén két khang nguyén gdém c6 trinh tu axit amin ving bién dbi
chudi H caa SEQ ID NO: 44 (Vung bién dbi chudi H ciia Q460);

vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 45 (Ving bién dbi chudi H cta Q499);

vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 46 (Ving bién dbi chudi H cua J232);

vi tri gén két khang nguyén gdém c6 trinh tu axit amin ving bién d6i
chudi H caa SEQ ID NO: 47 (Vung bién dbi chudi H cia J259);

vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién ddi
chudi H cia SEQ ID NO: 48 (Ving bién dbi chudi H ctia J268);

vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién d6i
chudi H caa SEQ ID NO: 49 (Vung bién dbi chudi H cia J300);

vi tri gén két khang nguyén gdm c6 trinh ti axit amin ving bién d6i
chudi H ctia SEQ ID NO: 50 (Ving bién d6i chudi H ctia J321);

vi tri gan két khang nguyén gom coé trinh tu axit amin ving bién doi
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chudi H cua SEQ ID NO: 51 (Ving bién dbi chudi H cia J326);
(b7) vi tri gin két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 52 (Ving bién d6i chudi H cia J327);
(b8)  vi tri gin két khang nguyén gdm c6 trinh tyr axit amin ving bién ddi
chubi H ciia SEQ ID NO: 53 (Ving bién dbi chudi H ciia J339);
(b9) i tri géﬁ két khang nguyén gdm c6 trinh tur axit amin ving bién dbi
chudi H cia SEQ ID NO: 54 (Ving bién dbi chudi H ctia J344);
(b10) vi tri gin két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ctia SEQ ID NO: 55 (Vung bién dbi chudi H ciia J346); va
(b11) vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién d6i
chudi H cia SEQ ID NO: 172 (Vung bién dbi chudi H cta J142).

Ngoai ra, c4c trinh tu axit amin cia cac vung bién ddi chudi L cua L2,
145, 1248, 1324, L334, L377, L404, L406, L408, va L180 theo sang ché duoc
chi dinh béi cac SEQ ID NO tuong tng dudi day.

L2: SEQ ID NO: 56

L45: SEQ ID NO: 57

L248: SEQ ID NO: 58

L324: SEQ ID NO: 59

L334: SEQ ID NO: 60

L377: SEQ ID NO: 61

L404: SEQ ID NO: 62

L406: SEQ ID NO: 63

L408: SEQ ID NO: 64

L180: SEQID NO: 173

Cu thé hon, sang ché cung cip céac phan tir gin két khang nguyén da dic

-56-



28021

hiéu, trong d6 cac vi tri gén két khang nguyén dugc bao gbm trong polypeptit
thir ba va polypeptit thit tur bao gém vi tri gén két khang nguyén trong d6 bao
gbm ving bién d6i chudi L bao gdm bét ky trong sd cac trinh tu axit amin duoc
chon tir (c1) dén (c10) dudi day, hodc vi tri gin két khang nguyén c6 chirc ning
tuong duong: |
(c1) vi tri gin két khang nguyén gdm cé trinh tu axit amin viing bién ddi
chudi L ciia SEQ ID NO: 56 (Ving bién d6i chubi L cuia L2);
(c2) vi tri gin két khang nguyén gém cé trinh tu axit amin ving bién dbi
chudi L cia SEQ ID NO: 57 (Ving bién dbi chudi L ctia L45); -
(c3) vi tri gin két khang nguyén gdm cé trinh tu axit amin ving bién doi
chudi L ciia SEQ ID NO: 58 (Ving bién dbi chudi L ciia 1.248);
(c4) vi tri gin két khang nguyén gébm c6 trinh ty axit amin ving bién dbi
chudi L ctia SEQ ID NO: 59 (Ving bién dbi chudi L cta L324);
(c5) vi tri gin két khang nguyén gébm c6 trinh ti axit amin viing bién doi
chudi L cia SEQ ID NO: 60 (Ving bién dbi chudi L cta L334);
(c6) vi tri gin két khang nguyén gébm cé trinh tu axit amin ving bién doi
chudi L ctia SEQ ID NO: 61 (Ving bién d6i chudi L cua L377);
(c7) vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving bién dbi
chudi L cia SEQ ID NO: 62 (Ving bién dbi chudi L cia L404);
(c8) vi tri gin két khéang nguyén gdm cé trinh tu axit amin ving bién dbi
chudi L ctia SEQ ID NO: 63 (Ving bién dbi chudi L ciia L406);
(c9) vi tri gin két khang nguyén gbm c6 trinh tyr axit amin ving bién dbi
chudi L ctia SEQ ID NO: 64 (Ving bién dbi chudi L cta L408); va
(c10) vi tri gin két khang nguyén gém cé trinh tu axit amin vung bién d6i

chudi L cua SEQ ID NO: 173 (Ving bién dbi chudi L ciia L180).
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Céc trinh tur axit amin cia CDR1 dén 3 va FR1 dén 4 trong mdi trong s6
cac trinh tu nhu duge mé ta & cac Fig. 3A dén Fig.3D.

Khi tao ra toan b d6 dai khang thé sir dung céc ving bién di duoc boc
16 theo sang ché, ma khong cé cac giéi han cu thé, cac ving 6n dinh d3 dugc
biét dén d6i véi ngudi cb trinh do trong linh vuc k§ thuat c6 thé dugc st dung.
Vi du, cac ving 6n dinh dugc md ta trong “Sequences of proteins of
immunological interest”, (1991), U.S. Department of Health and Human
Services. Public Health Service National Institutes of Health, or “An efficient
route to human bispecific IgG”, (1998). Nature Biotechnology vol. 16, 677-681
c6 thé dugc sir dung. Céc vi du dugc ua thich vé cac vung 6n dinh khang thé cta
sang ché bao gém céc ving én dinh ciia cac khang thé IgG. Khi sir dung ving én
dinh cta khang thé IgG, loai cia né khong bi gi6i han, va ving 6n dinh cia 16p
phu IgG nhu IgG1, IgG2, IgG3, hoic IgG4 c6 thé duoc st dung. Hon thé nita,
cac su bién ddi axit amin c6 thé dugc dua vao ving 6n dinh cia cac 16p phu IgG
nay. Cac su bién ddi axit amin cin duoc dua vao co thé 14, vi du, cac su bién ddi
axit amin ning cao hodc sy suy giam gin két v6i cac thu thé Fcy (Proc Natl
Acad Sci U S A. 2006 Mar 14; 103(11): 4005-10; va MAbs. 2009 Nov; 1(6):
572-9), hodc nang cao hodc suy giam gin két véi FcRn (J Biol Chem. 2001 Mar
2; 276(9): 6591-604; Int Immunol. 2006 Dec; 18(12): 1759-69; va J Biol Chem.
2006 Aug 18; 281(33): 23514-24), nhung khong con bi giéi han. Hai loai chudi
H phai duoc di lién két dé tao ra khang thé dic hiéu kép. K§ thuat cac nit bam
vao céc 16 (J Immunol Methods. 2001 Feb 1; 248(1-2): 7-15; va J Biol Chem.
2010 Jul 2; 285(27): 20850-9), k¥ thuat luc diy tinh dién (WO 2006/106905),
the SEEDbody technology (Protein Eng Des Sel. 2010 Apr; 23(4): 195-202), va

k§ thuét tuong tu c6 thé duoc sit dung dé 1ién két hai loai di chudi H nho mién
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CH3. Hon thé nita, cac khang thé cua sang ché c6 thé 1a cac khang thé c6 chudi
duong khong hoan toan hodc bi bién dbi. Cac vi du vé cac khang thé c6 cac
chudi dudng khong hoan toan hoic bi bién d6i bao gdm cac khang thé duoc sir
dung k¥ thuét di truyén glycosyl hoéa (nhu WO 99/54342), c4c khang thé c6 cac
chudi duong dugc khir fucosyl héa (WO 00/61739, WO 02/31140, WO
2006/067847, WO 2006/067913, v.v..), va cac khang thé c6 chudi duong véi
GlecNAc cét dbi (nhu WO 02/79255). Cac vi du di biét vé cac phuong phap san
Xuét cac khang thé IgG thiéu hut chudi duong bao gébm phuong phap tao ra su
bién d6i cho asparagin & vi tri 297 theo cach danh s6 EU (J Clin Pharmacol.
2010 May; 50(5): 494-506), va phuong phap tao ra IgG st dung Escherichia
coli (J Immunol Methods. 2002 May 1; 263(1-2): 133-47; va J Biol Chem. 2010
Jul 2; 285(27): 20850-9). Hon thé nira, tinh khong ddng nhét xay ra cung su loai
bo lysine tén cung C trong IgG va tinh khong dong nhét xay ra cung viéc ghép
cap sai céc lién két disulfit trong ving nbi cua IgG2 c6 thé bi suy giam bing
cach dua vao céac loai bo/thay thé axit amin (WO 2009/041613).

Sang ché cung cép, vi du, cac phan tir gén két khang nguyén da dic hiéu,
trong d6 cac polypeptit thir nhit va thtr hai bao gébm ving 6n dinh chudi H
khang thé, va cc polypeptit thir ba va thr tu bao gdbm ving 6n dinh chudi L
khang thé.

Hon thé nira, sang ché cung cép cac phéan tir gén két khang nguyén da
d3c hiéu, trong d6 polypeptit thir nhat bao gbdm ving 6n dinh chudi H khang thé
bao gdm bét ky trong sb cac trinh tu axit amin dugc chon tir nhém bao gbdm (d1)
dén (d6) dudi day hodc nhém bao gdm (d7) dén (d9) dudi day, va polypeptit thit
hai bao gdm ving 6n dinh chudi H khang thé bao gdm bét ky trong s céc trinh

tu axit amin dugc chon tir nhom khac tir cac trinh tu axit amin ctia polypeptit thir
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nhét néu trén:
(d1) ving 6n dinh chudi H ciia SEQ ID NO: 65 (G4k);
(d2) viing 6n dinh chudi H ciia SEQ ID NO: 66 (27);
(d3) viing 6n dinh chudi H ciia SEQ ID NO: 67 (z55);
(d4) ving 6n dinh chudi H ciia SEQ ID NO: 68 (z106);
(d5) ving én dinh chudi H cia SEQ ID NO: 69 (z118);
(d6) ving 6n dinh chudi H ciia SEQ ID NO: 70 (z121);
(d7) ving 6n dinh chudi H ciia SEQ ID NO: 71 (G4h);
(d8) vung 6n dinh chudi H ctia SEQ ID NO: 72 (z107); va
(d9) ving 6n dinh chudi H ciia SEQ ID NO: 73 (z119).

Hon thé nira, sang ché cung cp phén tir gin két khang nguyén da dic
hiéu, trong d6 cac polypeptit thir ba va thir tu bao gém ving 6n dinh chudi L
khéng thé bao gdm trinh tyr axit amin dudi day cua:

(e) vang 6n dinh chudi L ctia SEQ ID NO: 74 (k).

Theo sang ché, cum tir “thay thé vé mit chirc ning cho F.VIII” ¢ nghia
la F.IX va/hodc F.IXa, va F.X dugc nhan dang, va su hoat héa cua F.X dugc day
manh (Thé hé F.Xa duoc déy manh).

Theo sang ché, “hoat tinh diy manh su phat sinh F.Xa” c6 thé dugc xac
nhén bang cach danh gia cic phén tir gin két khang nguyén da dic hiéu cua sang
ché nho st dung, vi du, hé do gém ¢6 F.XIa (enzym hoat hoa F.IX), chit nén
téng hop F.IX, F.X, F S-2222 (chét nén tong hop cua F.Xa), va cac phospholipit.
Hé do nay thé hién sy twong quan gitra mic d6 nghiém trong ctia bénh va céac
triéu chitng 1am sang & cac truong hgp chiing mau loang khé dong A (Rosen S,
Andersson M, Blomba'ck M va cde dong tdc gia, Clinical applications of a

chromogenic substance method for determination of FVIII activative. Thromb
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Haemost 1985, 54: 811-23). D6 13, theo hé do hién nay, cac chét nén tht nghiém
thé hién hoat tinh déy manh su phét sinh F.Xa cao hon dugc mong doi dé thé
hién céc hidu qua cAm mau t6t hon chdng lai cac triéu chimg chay mau & chimg
mau logng kho déng A. Véi cac két qua nay, néu phan tir gin két khang nguyén
da dac hiéu c6 hoat tinh thay thé chuc nang cho F.VIII 14 phéan tir c6 hoat tinh
cao hon hA69-KQ/hB26-PF/hAL-AQ, né c¢6 thé mang lai hoat tinh diy manh
dong mau xuét séc, va cac hiéu qua xuét sic c¢6 thé d3 thu duge nhu mot thanh
phan duoc dé ngin ngira va‘hoic diéu tri sir chay mau, bénh xay ra cing su chay
méau, hodc bénh do su chay mau. Dé thu dugc cac hiéu qua xuét sic nhu thanh
phé”m dugc néu trén, vi dy, hoat tinh ddy manh sy phat sinh F.Xa dugc do dudi
cac diéu kién duoc mo ta trong Vi du 2 thich hop lé khong nhé hon cua hA69-
KQ/hB26-PF/hAL-AQ, va cu thé 13, hoat tinh thich hop hon la giéng nhu hoac
khong nho hon ctia Q153-G4k/J142-G4h/L180-k. 0 déy, “hoat tinh diy manh su
phat sinh F.Xa” 1a gia tri d3 thu dugc bing cach trir thay dbi vé sy hdp thu trén
20 phit trong dung méi tir thay dbi vé sur hap thu trén 20 phut trong dung dich
khéng thé.

Mot phuong 4n dugc wu tién cia sang ché 14 khéng thé da diic hidu thay
thé v& mat chire nang cho F.VIII, trong d6 nhan ra F.IX va/hoac F.IXa, va F.X.

Céc khang thé da dic hiéu néu trén theo sang ché 1 cic khang thé thich
hop trong d6 bao gdm CDR chudi H cia cac khang thé khang F.IX/F.IXa hodc
CDR c6 chirc ning tuong duong v6i ching, va CDR chudi H ciia cac khang thé
khang F.X hoac CDR tuong duong véi ching.

Hon thé nita, cic khang thé theo sang ché 13 cac khang thé thich hop
gdm ¢6 vi tri gén két khang nguyén cé:

Céc trinh tr axit amin CDR 1, 2, va 3 chudi H cua SEQ ID NO 75, 76,
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va 77 (CDR chubi H ctia Q1) trong tmg;

Cac trinh tu axit amin CDR 1, 2, va 3 chudi H cta SEQ ID NO 78, 79,
va 80 (CDR chubi H cta Q31) tuong tng;

Céc trinh tr axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 81, 82,
va 83 (CDR chubi H ctia Q64) tuong tmg;

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 84, 85,
va 86 (CDR chudi H ctia Q85) tuong tmg;

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 87, 88,
va 89 (CDR chubdi H cta Q153) tuong l'mg;

Cac trinh tu axit amin CDR 1, 2, va 3 chubi H cta SEQ ID NO 90, 91,
va 92 (CDR chubi H ctia Q354) tuong ting;

Cac trinh tu axit amin CDR 1, 2, va 3 chubdi H cta SEQ ID NO 93, 94,
va 95 (CDR chubi H ctia Q360) tuong ting;

Cac trinh tu axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 96, 97,
va 98 (CDR chubi H ctia Q405) tuong ting;

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 99, 100,
va 101 (CDR chudi H ciia Q458) tuong tmg;

Cac trinh tu axit amin CDR 1, 2, va 3 chubi H ctia SEQ ID NO 102, 103,
va 104 (CDR chubdi H ciia Q460) tuong tmg; hoic

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 105, 106,
va 107 (CDR chudi H cia Q499) tuong Ung,
trong khang thé khang F.IX/IXa, hodc vi tri gan két khang nguyén c6 chiic ning
tuong duong véi no, va
vi tri gan két khang nguyén goém c6:

Céc trinh ty axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 108, 109,
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va 110 (CDR chudi H ctia J232) tuong Ung;

Céc trinh ty axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 111, 112,
va 113 (CDR chubi H ciia J259) turong Umg;

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H ciia SEQ ID NO 114, 115,
va 116 (CDR chubi H ctia ]268) tuong Ung;

Céac trinh tu axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 117, 118,
va 119 (CDR chubi H ctia J300) twong Ung;

Céc trinh tu axit amin CDR 1, 2, va 3 chubi H ctia SEQ ID NO 120, 121,
va 122 (CDR chubi H ctia J321) tuong ung;

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 123, 124,
va 125 (CDR chudi H ciia J326) tuong tmg;

Céc trinh tu axit amin CDR 1, 2, va 3 chubi H ctia SEQ ID NO 126, 127,
va 128 (CDR chudi H ctia J327) tuong Ung;

Céc trinh tu axit amin CDR 1, 2, va 3 chubi H ctia SEQ ID NO 129, 130,
va 131 (CDR chudi H cua J339) tuong tng;

Céc trinh ty axit amin CDR 1, 2, va 3 chudi H cia SEQ ID NO 132, 133,
va 134 (CDR chudi H cta J334) tuong Ung;

Cac trinh tu axit amin cua cac trinh tu axit amin CDR 1, 2, va 3 chudi H
ctia SEQ ID NO 135, 136, va 137 (CDR chudi H cta J346) tuong tmg; hoic

Céc trinh tu axit amin CDR 1, 2, va 3 chudi H ctia SEQ ID NO 174, 175,
va 176 (CDR chudi H ctia J142) tuong Ung,
trong khang thé khang F.X, ho#c vi tri gén két khang nguyén c6 chic ning
tuong duong véi nod.

Theo sang ché, “cac vi tri gan két khang nguyén la twong duong chirc

nang” c6 nghia la cac hoat dong thay thé chirc ning cho F.VIII ¢ dugc bang cac
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phén tr gin két khang nguyén da dic hiéu c6 céc vi tri gin két khang nguyén
tuong duong.

Theo sang ché, thuat ngit “twong dwong” khong can thiét phai c6 nghia
ciing muc d hoat tinh, va hoat tinh c6 thé duoc ting cudng, hodc hoat tinh c6
thé bi suy giam mién 13 hoat tinh cao hon ctia hA69-KQ/hB26-PF/hAL-AQ theo
hé do dugc mo ta & trén, hodc thich hop 1a hoat tinh drfty manh su phat sinh F.Xa
dugc do duéi cac diéu kién duge mé ta trong Vi du 2 1a tuong duong véi hodc
khong nhé hon ctia Q153-G4k/J142-G4h/L180-k.

Céc khang thé néu trén c6 thé c6 mot hodc nhiéu su thay thé axit amin,
loai bd, bb sung, va/hodc chén vao ving bién ddi (cac trinh tr CDR va/hoic cac
trinh tu FR) cta trinh tu axit amin véi diéu kién 1a ching c6 hoat tinh cao hon
cia hA69-KQ/hB26-PF/hAL-AQ theo hé do dugc moé ta & phﬁn trén & trang 35,
cac dong 11-30, hoic thich hop 14 hoat tinh diy manh su phat sinh F.Xa duoc do
duéi céc diéu kién dugc md ta trong Vi du 2 13 trong duong véi hodc khong nho
hon cua Q153-G4k/J142-G4h/L180-k. Phuong phap tao ra cac su bién dbi tron
cac protein ciing dd dugc biét dén ddi v6i ngudi c6 trinh d6 trong linh vuc k¥
thuat nhu 13 phuong phap dé tao ra mot hodc nhiéu sy thay thé axit amin, loai bo,
bd sung, va/hodc chén vao trinh tu axit amin. Vi du, ngudi c6 trinh do trong linh
vuc k¥ thuat c6 thé diéu ché su dot bién mong mubn c6 chic nang tuong duong
nhidu mdi polypeptit da dic trung ¢ hoat tinh thay thé chirc ning cho F.VIII
bang cach dua vao cac sy bién dbi thich hop trong trinh tu axit amin sir dung dot
bién hudng vi tri (Hashimoto-Gotoh, T, Mizuno, T, Ogasahara, Y, va Nakagawa,
M. (1995). An oligodeoxyribonucleotit-directed dual amber method for site-
directed mutagenesis. Gene 152: 271-275; Zoller, MJ, va Smith, M. (1983) Dot

bién hudng oligonucleotit ciia cac doan DNA dugc vé tinh trong cac vecto M13.
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Methods Enzymol. 100: 468-500; Kramer, W, Drutsa, V, Jansen, HW, Kramer, B,
Pflugfelder, M, va Fritz, HJ (1984). DNA kép c6 khe gan nhu ciu tric bién dbi
hudng oligonucleotit. Cac axit nucleic Res. 12, 9441-9456; Kramer W, va Fritz
HJ (1987) CAu tric hudng cia cac bién dbi oligonucleotit nhd cac phuong phép
DNA kép c6 khe. Enzymol. 154: 350-367; va Kunkel, TA (1985) D6t bién dic
hiéu vi tri nhanh va hi€u qua khong c6 lua chon phenotyp. Proc Natl Acad Sci U
S A. 82: 488-492) va tuong tu.

Nhu thi du, cac khang thé cta sang ché ciing bao gém cac khang thé c6
mot hoac nhiéu sy bién ddi axit amin trong ving bién dbi, va c6 hoat tinh cao
hon cua hA69-KQ/hB26-PF/hAL-AQ theo hé do dugc mo ta & trén & trang 35,
cac dong 11-30, hodc thich hop 1a hoat tinh déy manh su phat sinh F.Xa dugc do
dudi cac diéu kién dugc mé ta trong Vi du 2 1a tuong duong véi hodc khong nhéd
hon cia Q153-G4k/J142-G4h/L180-k.

Khi mot géc axit amin duogc thay dbi, axit amin thich hop 13 dugc bién
dbi dbi véi cac axit amin khic nhau ma bao ton céc dic tinh cta chudi bén axit
amin. Cac vi du vé céc dic tinh chudi bén axit amin 1a: cac axit amin ky nudc (A,
LL,M,F,P, W, Y, vaV), cic axit amin thAm nuéc (R, D, N, C, E, Q, G, H, K,
S, va T), cac axit amin c6 chira cac chudi bén béo (G, A, V, L, I, va P), céc axit
amin c6 chira cac chudi bén cé chira nhém hydroxyl (S, T, va Y), céc axit amin
c6 chira cac chudi bén c6 chira nhém sulfur (C va M), c4c axit amin ¢é chira cac
chudi bén c6 chia carboxylic axit- va amit (D, N, E, va Q), cac axit amin cé
chtra cac chudi bén gbc ba zo (R, K, va H), va céc axit amin c6 chira cac chudi
bén thom (H, F, Y, va W) (céac axit amin dugc dai dién bdi cac md mot chix
trong cac ngodc don). Cac sy thay thé axit amin trong mdi nhém duoc goi 1a cac

thay thé bao ton. P4 timg duogc biét ring polypeptit c6 chira trinh tur axit amin
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bién dbi trong d6 mét hodc nhidu géc axit amin trong mot trinh tu axit amin cu
thé duoc loai bo, duge bd sung, va/hoac dugc thay thé b%lng cac axit amin khac
c6 thé giit lai hoat tinh sinh hoc gbc (Mark, D. F. va cdc dong tdc gid, Proc. Natl.
Acad. Sci. USA; (1984) 81: 5662-6; Zoller, M. J. and Smith, M., Axit nucleics
Res. (1982) 10: 6487-500; Wang, A. va cdc dong tdc gid, Science (1984) 224:
1431-3; Dalbadie-McFarland, G. va cdc dong tdc gid, Proc. Natl. Acad. Sci.
USA (1982) 79: 6409-13). Cac dot bién niy c6 axit amin déng nhét cua it nhit
70%, thich hop hon 14 it nhit 75%,}thich hop hon 13 it nhét 80%, thich hop hon
nita 13 it nhit 85%, thich hop hon nita 13 it nhit 90%, va thich hop nhét 14 it nhét
95%, cac vung bién ddi (vi duy, cac trinh ty CDR, cac trinh tu FR, hoéc toan b
cac viing bién d6i) clia sang ché. O day, trinh tu dong nhét dugc x4c dinh nhu ty
18 phan trim cia cac gbc ddng nhét véi ching trong trinh tu axit amin gdc cia
ving bién dbi chudi nig hoic ving bién dbi chudi nhe, dugc xac dinh sau khi
cac trinh tu duge xip thing hang va cc khe hd duoc tao ra phi hop dé cuc dai
hoa trinh tir dong nhét khi cin thiét. Su ddng nhét cta céc trinh ty axit amin c¢6
thé duoc x4c dinh bang phuong phap duoc mé ta dudi day.

Ngoai ra, cac trinh tu axit amin ctia cac vung bién dbi c6 su thay thé, loai
bo, bd sung, va’/hodc chén vao mot hoeflc nhiéu axit amin trong trinh tu axit amin
cua cac vung bién d6i (céc trinh tu CDR va/hoéc céc trinh tu FR) va c6 hoat tinh
cao hon cua hA69-KQ/hB26-PF/hAL-AQ theo hé do dugc md ta & trén & trang
35, cac dong 11-30, hodc thich hop 1a hoat tinh d4y manh su phat sinh F.Xa
dugc do duéi cac diéu kién duge mo ta trong Vi du 2 1a tuong duong vdi hoac
khong nho hon cta Q153-G4k/J142-G4h/L180-k cé thé thu duoc tir cic axit
nucleic lai dudi cac diéu kién nghiém ngit dé axit nucleic dugc bao gbm trinh tir

nucleotit ma hoda trinh ty axit amin cua cac vung bi€én do6i. Cac diéu kién lai
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nghiém ngit d& phan ly mét axit nucleic lai duéi cac didu kién nghiém ngit dé
axit nucleic bao gém trinh tu nucleotit m héa trinh tu axit amin cia cdc ving
bién d6i bao gém, vi du, cic diéu kién cua uré 6 M, 0,4% SDS, 0,5x SSC, va
37°C, hoac cac diéu kién lai c6 tinh nghiém ngit tuong duong thém vao. Véi
cac diéu kién nghiém ngat hon, vi duy, cac diéu kién cia uré 6 M, 0,4% SDS,
0,1x SSC, va 42°C, su phan ly cua cac axit nucleic véi tinh tuong ddng cao hon
nhiéu c6 thé dugec mong doi. Céc trinh tu ciia cic axit nucleic phan ly cé thé
duoc xé4c dinh bang cic phuong phéap da biét duoc mé ta dudi day. Toan bd tinh
tuong dong trinh tu nucleotit ctia axit nucleic phan ly it nhét 13 50% hoic cao
hon trinh tur ddng nhét, thich hop 13 70% hodc cao hon, thich hop hon 1a 90%
hodc cao hon (vi du, 95%, 96%, 97%, 98%, 99%, hoac cao hon).

Céc xit nucleic lai duéi cac didu kién nghiém ngat dé axit nucleic dugc
bao gdm trinh tu nucleotit ma héa trinh tyr axit amin ctia cac ving bién dbi ciing
c6 thé dugc phan ly bang cach sir dung, bao gdm céc phuong phap duge mo ta &
trén st dung cac ky thuat lai, cac phuong phap khuéch dai gen nhu phan tng
chudi polymeraza (PCR) str dung céc gbc don nguyén t6 duoc tdng hop dua vao
thong tin vé trinh tu nucleotit ma héa trinh ti axit amin ctia cac ving bién dbi.

Su d?)ng nhét cia mot trinh tu nucleotit hodc trinh tu axit amin véi trinh
tu khic co thé duge xac dinh nhd sir dung thuit toan BLAST, bsi Karlin va
Altschul (Proc. Natl. Acad. Sci. USA (1993) 90: 5873-7). Céac chuong trinh nhu
BLASTN va BLASTX dugc phat trién dua trén thuét toan nay (Altschul va cdc
dong tdc gia, J. Mol. Biol. (1990) 215: 403-10). Pé phén tich cac trinh tu
nucleotit theo BLASTN dua vao BLAST, cac thong s6 dugc thiét 1ap, vi du nhu,
diém = 100 va d6 dai tir = 12. Mt khac, cac thong s6 dugc st dung dé phéan tich

c4c trinh tu axit amin béi BLASTX dua vao BLAST bao gom, vi du, diém = 50
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va do dai tir = 3. Cac thong sb mic dinh cho mdi chuong trinh dugc sir dung khi
sir dung céc chuong trinh BLAST va Gapped BLAST. Céc k§j thuat cu thé dé
phan tich 13 d& duoc bién dén trong linh vuc k¥ thuit (xem trang web cia Trung
tam Quéc gia vé& Thong tin Coéng nghé sinh hoc (NCBI), Céng cu tim kiém su

xap hang quy tich co s& (BLAST); http://www.ncbi.nlm.nih.gov).

Sang ché ciing cung cip cac khang thé gin két véi epitop chong lap véi
epitop duoc gin két bang cac khang thé dugc mo ta & trén.

Du khéng thé nhén ra epitop chdng lip véi epitop duoc nhan dang bing
khang thé khac cé thé dugc x4c nhan bing su canh tranh giita hai khang thé
chdng lai epitop. Su canh tranh giita cac khang thé c6 thé duoc danh gia bing
cac thur nghiém gén két canh tranh sir dung cach thirc nhu thir nghiém ha”'xp thu
mién dich lién két enzym (ELISA), phuong phép truyén ning luong huynh

quang (FRET), va k¥ thuét thtr nghiém vi lugng xac dinh flo (FMAT (Nhén hiéu
| hang héa d3 ding ky)). Luong cic khang thé gin két véi khang nguyén lién
quan gi4n tiép dén kha ning gin két cia cac khang thé canh tranh tng cir (cac
khéng thé thir nghiém) ma gén két canh tranh véi epitop tréng lap. N6i cach
khac, nhu 1a lugng cua hodc ai luc ctia cac khang thé thir nghiém chéng lai su
ting cudng céc epitop trdng 1ap, lugng cac khang thé gin két voi sy suy giam
khang nguyén, va luong cac khang thé thir nghiém gin két véi sy ting cuong
khéang nguyén. Cu thé 13, cac khang thé dugc dan nhin pht hop va cac khang thé
can duge danh gia dugce bd sung ddng thoi cho cac khang nguyén, va do do cac
khang thé lién két duoc phat hién bang cach st dung nhén. Luong cic khang thé
gén két v6i khang nguyén c6 thé duoc xac dinh dé dang bing cach dan nhén cac
khang thé trude. Nhan nay khong bi gidi han cu thé, va phuong phap dan nhén

dugc chon theo k¥ thuat thtt nghiém dugc sir dung. Phuong phap dan nhén bao
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gdm dan nhin huynh quang, déan nhin phéng xa, dan nhin enzym, va phuong
phép dan nhan tuong tu.

Vi du, cic khang thé dan nhin huynh quang va cac khang thé khéng
duoc dan nhan hodc cic khang thé thi nghiém dugc bd sung dff)ng thoi dé duoc
gitlr c¢b dinh vé6i F.IX, F.IXa hodc F.X, va cac khéang thé duoc dan nhin duge do-
bang k¥ thuét thir nghiém vi luong x4c dinh flo.

O day, “khang thé gin két véi epitop trdng 1ap” dé cap dén khang thé c6
thé han ché su gén két cta khéng thé dugc dan nhén béng it nhat 50% & n6ng do
thuong cao hon 100 14n, thich hop 13 cao hon 80 14n, thich hop hon 1a cao hon
50 14n, thich hop hon nita 1 cao hon 30 14n, va thich hop hon nita 1a cao hon 10
14n ndéng d6 & d6 khang thé khong dugce dan nhan han ché sy gén két cia khang
thé dugc dén nhan 50% (ICso).

Cac phén tir gin két khang nguyén da dic hidu, ma c6 céc vi tri gin két
khang nguyén cuia cac khéng thé gan két v6i cac epitop chdng lap véi cac epitop
duogc gin két bing cac khang thé néu trén, c6 thé mang lai hoat tinh xuét sic vé
thay thé chtrc ning cho F.VIIL. Hon thé nita, & cac vi tri gin két khang nguyén
ctia cac khang thé gin két vdi cac epitop chong 1ap véi cac epitop dugc gin két
bang cac khang thé néu trén, mét hodc nhiu axit amin c6 thé dugc thay dbi dé
thu duoc hoat tinh thay thé chirc ning tét hon cho F.VIII. Céc phan tir gin két
khéng nguyén da dic hiéu c6 hoat tinh thay thé chirc ning t6t hon cho F.VIII ¢6
thé thu duoc bang cach thay thé cac axit amin cla cac vi tri gin két khang
nguyén va lya chon cac phan tu gén két khang nguyén da dic hiéu c6 hoat tinh
cao hon cua hA69-KQ/hB26-PF/hAL-AQ theo hé do dugc mo ta & trén, hoac
thich hop 13 c6 hoat tinh ddy manh sy phét sinh F.Xa dugc do duéi cac diéu kién

duogc mo ta trong Vi du 2 ma 1a tuong duong véi hoac khong nhé hon cia Q153-
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G4k/J142-G4h/L180-k. Pé thu dugc hoat tinh xuét sic vé thay thé chuc nang
cho F.VIII ctia sang ché, cac thay thé axit amin duéi day dugc vu tién.

(1) [t nhat mot géc axit amin dugc chon tir cac géc axit amin & cac vi tri 34, 35,
49, 61, 62, 96, 98, 100, 100b, va 102 bing cach danh sb Kabat trong chudi H cua
khang thé nhan ra F.IX va/hoic F.IXa dugc thé bﬁng axit amin khac

2) [t nhat mot géc axit amin duoc chon tir cac géc axit amin & cac vi tri 35, 53,
73, 76, 96, 98, 100, va 100a bﬁng cach danh sb Kabat trong chudi H cua khang
thé nhan ra F.X dugc thé béng axit amin khac.

3) ft nhat mot géc axit amin dugc chon tir cac géc axit amin & cac vi tri 27, 30,
31,32, 50, 52, 53, 54, 55, 92, 93, 94, va 95 béang cach danh sb Kabat trong chudi
L khang thé dugc thé biang axit amin khéc.

Hon thé nita, theo sang ché, cac axit amin khang thé duoc vu tién dé thu
dugc hoat tinh thay thé chic ning tét hon cho F.VIII bao gém cic axit amin
duoc néu trong (4) dén (6) duéi day. PE cdp dén cac axit amin ndy, chubi H
khang thé trudc tién cb thé co cac axit amin nay, hodc cic axit amin chudi H
khéng thé c6 thé dugc bién dbi dé c6 trinh tu nay.

(4) Chudi H khéng thé nhén ra F.IX va/hoic F.IXa, trong d6, bang cach danh sb
Kabat, gbc axit amin & vi tri 34 13 isoleuxin, gc axit amin & vi tri 35 1a
asparagin, glutamin, ho3ic serin, gdc axit amin & vi trf 49 13 serin, gbc axit amin
& vi tri 61 13 arginin, gbc axit amin & vi tri 62 13 axit glutamic, gc axit amin & vi
trf 96 1a serin hodc threonin, gbc axit amin & vi tri 98 13 lysin hodc arginin, géc
axit amin & vi tri 100 13 phenylalanin hoic tyrosin, gbc axit amin & vi tri 100b 13
glyxin, hodc gbc axit amin & vi tri 102 13 tyrosin.

(5) Chudi H khéng thé nhan ra F.X, trong d6, bang cach danh sé Kabat, gbc axit

amin & vi tri 35 12 axit aspartic, goc axit amin & vi tri 53 1a arginin, goc axit amin
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& vi tri 73 1a lysin, gbc axit amin & vi tri 76 1a glyxin, gbc axit amin & vi tri 96 1a
lysin hodc arginin, gbc axit amin & vi tri 98 13 tyrosin, gbc axit amin & vi tri 100
1a tyrosin, hodc gbc axit amin & vi tri 100a 13 histidin.

(6) Chudi L khang thé, trong d6, bang cach danh s6 Kabat, gbc axit amin & vi tri
27 1a lysin hodc arginin, gbc axit amin & vi tri 30 13 axit glutamic, gbc axit amin
& vi tri 31 12 arginin, gbc axit amin & vi tri 32 13 glutamin, gc axit amin & vi tri
50 la arginin hoac glutamin, gbc axit amin & vi tri 52 14 serin, gbc axit amin & vi
tri 53 13 arginin, gbc axit amin & vi tri 54 12 lysin, gbc axit amin & vi tri 55 13 axit
glutamic, gbc axit amin & vi tri 92 12 serin, gbc axit amin & vi tri 93 12 serin, gbc
axit amin & vi tri 94 13 prolin, hodic gdc axit amin & vi tri 95 1 prolin.

Trong s cac gbc axit amin khang thé néu trén caa (1) dén (6), cac vi tri
thuan loi cua cac géc axit amin dé thu dugc hoat tinh hhu F.VIII xuét sic cu thé
12 dugc thé hién trong (1) dén (3) dudi day.

(1) Céc géc axit amin & cé_c vi tri 34, 35, 61, 98, 100, va 100b, cu thé 1a céc géc
axit amin & cac vi tri 61 va 100, bing cach danh sé Kabat trong chudi H cta
khéng thé nhén ra F.IX va/hoic F.IXa.

(2) Cac géc axit amin & cac vi tri 35, 53, 73, 96, 98, 100, va 100a béng cach
d4nh sb Kabat trong chudi H cia khang thé nhan ra F.X.

(3) Cac géc axit amin ¢ cac vi tri 27, 30, 31, 32, 50, 52, 53, 93, 94, va 95, va cu
thé 1a cac géc axit amin & cac vi tri 27, 30, 31, 50, 53, 94, va 95, béng cach danh
s6 Kabat trong chudi L khang thé.

Cu thé 13, sang ché cung cip cic phan tir gin két khang nguyén da dic
hiéu, trong d6 polypeptit thir nhat bao gdm bét ky trong s6 cac chudi H khang
thé duoc chon tir (al) dén (al4) dudi day va bt ky trong sb cac chudi L khang

thé dugc chon tir (c1) dén (c10) duéi day, va polypeptit thir hai bao gbm bét ky
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trong sb cac chudi H khang thé dugc chon tir (b1) dén (b12) dudi dy va bat ky

trong s6 cac chudi L khang thé duoc chon tir (c1) dén (c10) dudi day:

(al)

(a2)

(a3)

(a4)

(a5)

(a6)

(a7)

(a8)

(a9)

(al0)

(all)

(al2)

chubi H khang thé bao gdm trinh t axit amin cia SEQ ID NO: 1 (Q1-

G4k);

chudi H khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 2

(Q31-z7);

chudi H khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 3

(Q64-z55);

chudi H khang thé bao gém trinh tu axit amin cia SEQ ID NO:

(Q64-z7);

chudi H khang thé bao gbém trinh tur axit amin cta SEQ ID NO:

(Q85-G4k);

chudi H khang thé bao gdém trinh ty axit amin cia SEQ ID NO:

(Q153-G4k);

chudi H khang thé bao gdém trinh ty axit amin cia SEQ ID NO:

(Q354-z106);

chudi H khang thé bao gdm trinh tur axit amin cia SEQ ID NO:

(Q360-G4k);

chudi H khang thé bao gdém trinh ty axit amin ciia SEQ ID NO:

(Q360-2118);

chudi H khang thé bao gbém trinh ty axit amin cia SEQ ID NO:

(Q405-G4k);

chubi H khéang thé bao gém trinh tu axit amin cia SEQ ID NO:

(Q458-z106);

chudi H khang thé bao gdém trinh tur axit amin cia SEQ ID NO:

-72-

10

11

12

13

14

15

16

17

18



(al3)

(al4)

(b1)

(b2)

(b3)

(b4)

(b5)

(b6)

(b7)

(b3)

(b9)

(b10)
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(Q460-z121);

chudi H khang thé bao gbém trinh tur axit amin ciia SEQ ID NO: 19
(Q499-z118);

chubdi H khang thé bao gdm trinh tur axit amin ciia SEQ ID NO: 20
(Q499-z121);

chudi H khang thé bao gdm trinh ty axit amin cia SEQ ID NO: 4
(J268-G4h);

chudi H khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 5
(J321-G4h);

chudi H khang thé bao gf)m trinh tu axit amin cia SEQ ID NO: 6
(J326-z107);

chudi H khang thé bao gbém trinh tu axit amin ciia SEQ ID NO: 7
(J344-z107);

chudi H khang thé bao gbém trinh tur axit amin ciia SEQ ID NO: 21
(J232-G4h); |

chudi H khang thé bao gém trinh tur axit amin cia SEQ ID NO: 22
(J259-z107);

chudi H khang thé bao gbém trinh tir axit amin cia SEQ ID NO: 23
(J300-z107);

chudi H khang thé bao gdm trinh tir axit amin cia SEQ ID NO: 24
(J327-z107);

chudi H khang thé bao gdm trinh tir axit amin cia SEQ ID NO: 25
(J327-z119);

chudi H khang thé bao gdm trinh tir axit amin cia SEQ ID NO: 26
(J339-z119);
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(c2)

(c3)

(c4)

(c3)

(c6)

(c7)

(c8)

(c9)

(c10)
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chudi H khang thé bao gbm trinh tir axit amin cia SEQ ID NO: 27
(J346-z107);

chudi H khang thé bao gbém trinh tyr axit amin cia SEQ ID NO: 170
(J142-G4h),

chudi L khang thé bao gdm trinh tir axit amin ciia SEQ ID NO: 8 (L2-
k);

chudi L khéng thé bao gdm trinh ty axit amin cia SEQ ID NO: 9
(L45-k);

chudi L khang thé bao gbm trinh tur axit amin cia SEQ ID NO: 28
(L248-k);

chudi L khang thé bao gbém trinh ty axit amin cia SEQ ID NO: 29
(L324-k);

chubi L khang thé bao gdm trinh tir axit amin ciia SEQ ID NO: 30
(L334-k);

chubi L khang thé bao gdm trinh tir axit amin ciia SEQ ID NO: 31
(L377-k);

chudi L khang thé bao gdm trinh ty axit amin cia SEQ ID NO: 32
(L404-k);

chubi L khang thé bao gdm trinh tir axit amin ctia SEQ ID NO: 33
(L406-k);

chudi L khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 34
(L408-k); va

chudi L khéang thé bao gdém trinh tu axit amin cia SEQ ID NO: 171
(L180-k).
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Sang ché ciing cung cip cac phan tir gin két khang nguyén da dic hiéu,
trong d6 polypeptit thir nhat bao gdm vi tri gin két khang nguyén gin két véi
epitop chong 1ip véi epitop gan két v6i khang thé bao gdm chudi H khang thé
ctia bit ky trong s6 (al) dén (al4) va chudi L khang thé cta bét ky trong sb (c1)
dén (c10) dugc mo ta & trén, va polypeptit thir hai bao gdm vi tri gin két khang
nguyén gin két véi epitop chdng 1dp véi epitop gin két véi khang thé bao gom
chudi H khéng thé cua bat ky trong s6 (b1) dén (b12) va chudi L khang thé cua
bét ky trong s6 (c1) dén (c10) duoc mb ta & trén.

Hon thé nita, sang ché cung cip cac phan tir gin két khang nguyén da
dic hiéu, trong d6 polypeptit thir nhat bao gdm chudi H khang thé bét ky duogc
chon tir (el) dén (e3) duéi day, polypeptit thir hai bao gébm chudi H khang thé
bét ky duoc chon tir (f1) dén (f3) dudi day, va polypeptit thir ba va polypeptit
thir tu bao gdm chudi L khang thé bit ky duoc chon tir (g1) dén (g4) duéi day:

(el) chudi H cua khang thé gin két véi epitop chong 13p v6i epitop duoc
gén két bing khang thé bao gdbm chudi H khang thé clia bét ky trong
s6 (al) d&n (al4) va chudi L khang thé caa bit ky trong s6 (c1) dén
(c10) dugc mo ta & trén; —

(e2) chudi H khang thé, trong d6 it nhat mot gbc axit amin dugc chon tir
cac géc axit amin & cac vi tri 34, 35, 49, 61, 62, 96, 98, 100, 100b, va
102 bang cach dénh s6 Kabat trong chudi H khang thé bat ky duogc
chon tir (e1) dugc mo ta & trén duogc thé b%lng axit amin khac;

(e3) chudi H khang thé, trong d6 bang cach danh s Kabat, gbc axit amin &
vi tri 34 1a isoleuxin, géc axit amin & vi tri 35 1a asparagin, glutamin,
hoac serin, géc axit amin & vi tri 49 13 serin, géc axit amin & vi tri 61

la arginin, goc axit amin & vi tri 62 1a axit glutamic, goc axit amin & vi
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tri 96 1a serin hodc threonin, géc axit amin & vi tri 98 1a lysin hoac
arginin, gdc axit amin & vi tri 100 13 phenylalanin hoic tyrosin, gbe
axit amin & vi tri 100b 14 glyxin, hodc gbc axit amin & vi tri 102 13
tyrosin & chudi H khang thé bat ky dugc chon tir (el) dugc mo ta &
trén;

chudi H cta khang thé gin két véi epitop chong 13p vdi epitop duoc
gén két bang khang thé bao gdm chudi H khang thé cua bat ky trong
s6 (b1) dén (b12) dugc md ta & trén va chudi L khang thé cta bat ky
trong sb (c1) dén (c10) duge md ta & trén;

chubi H khang thé, trong do it nhit mot géc axit amin duogc chon tir
cac géc axit amin & cac vi tri 35, 53, 73, 76, 96, 98, 100, va 100a b:?mg
cach danh sb Kabat & chudi H khang thé bat ky cua (f1) duoc mé ta &
trén duoc thé bang axit amin khac;

chudi H khang thé, trong d6 bing cach danh sé Kabat, gbc axit amin &
vi tri 35 12 axit aspartic, gbc axit amin & vi tri 53 13 arginin, gbc axit
amin & vi tri 73 13 lysin, gbc axit amin & vi tri 76 1a glyxin, gbc axit
amin & vi tri 96 1a lysin hodc arginin, géc axit amin O Vl tri 98 1a
tyrosin, gbc axit amin & vi tri 100 14 tyrosin, hosc gbc axit amin & vi
tri 100a 12 histidin trong chudi H khang thé bat ky dugc chon tir (f1)
duoc mo ta & trén;

chudi L cta khang thé gin két véi epitop chdng l1ap véi epitop dugc
gén két bang khang thé trong d6 bao gom chudi H khang thé cia bét
ky trong s6 (al) dén (al4) va chudi L khang thé cla bét ky trong sb
(cl) dén (c10) duge mo ta & trén;

chudi L cia khang thé gin két véi epitop chdng ldp vdi epitop duge
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gén két bang khang thé trong d6 bao gdbm chudi H khéang thé cia bat
ky trong sb (bl) dén (b12) va chudi L khang thé cia bit ky trong sb
(c1) dén (c10) duoc md ta & trén;
(g3) chudi L khang thé, trong d6 it nhit mét gdc axit amin duoc chon tir
cac géc axit amin & cac vi tri 27, 30, 31, 32, 50, 52, 53, 54, 55, 92, 93,
94, va 95 bing cach danh s6 Kabat trong chudi L khang thé ciia hoic
(g1) hodic (g2) dugc md ta & trén dugc thé bang axit amin khéc; va
(g4) chudi L khang thé, trong d6 bang cach danh sé Kabat, gbc axit amin &
vi tri 27 1a lysin hodc arginin, gbc axit amin & vi tri 30 13 axit glutamic,
gbc axit amin & vi tri 31 1a arginin, gbc axit amin & vi tri 32 13 glutamin,
gbc axit amin & vi tri 50 13 arginin hodc glutamin, gbc axit amin & vj tri
52 1a serin, gbc axit amin & vi tri 53 13 arginin, géc axit amin ¢ vi tri 54
13 lysin, gbc axit amin & vi tri 55 13 axit glutamic, gbc axit amin & vi tri
92 1a serin, géc axit amin & vi tri 93 1a serin, géc axit amin & vi tri 94 1a
prolin, hodc gdc axit amin & vi tri 95 14 prolin trong chudi L khang thé
cua hodc (gl) hodc (g2) dugc md ta & trén.

Céc su thay thé axit amin cé thé duoc thuc hién trén céc khéng thé (v6
tinh) cta sang ché dé ngin ngira sy khir nhém NH2, sy oxy héa metionin, va
tuong tu, hodc dé 1am 6n dinh vé& mit cAu tric cia céc khang thé.

Phuong phap dé thu duoc cac phan tir gan két khang nguyén da dic hidu
ctia sang ché khong bi gii han cu thé, va c6 thé 1a phuong phéap bét ky. Cac
khéng thé dic hiéu kép c6 thé duoc tao ra theo cac phuong phap dugc md ta
trong WO 2006/109592, WO 2005/035756, WO 2006/106905, hoic WO

2007/114325, da duoc biét dén nhu cac vi du vé phuong phap san xuét cac
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khang thé dic hidu kép; va sau d6 cac khang thé mong mudn c6 hoat tinh thay

thé chirc ning déng hé s c6 thé duge chon va da thu duoc.

Vi dy, khéang thé dic hidu kép dugc mb ta trong (a) dén (u) bat ky dudi

day dugc cung cip boi sang ché:

(2)

(b)

(c)

(d)

(e)

khéng thé dic hiéu kép (Q1-G4k/J268-G4h/L45-k), trong d6 polypeptit thir
nhét 13 chudi H bao gbém trinh tir axit amin cia SEQ ID NO: 1, polypeptit
thtr hai 13 chudi H bao gdm trinh ty axit amin cia SEQ ID NO: 4, va
polypeptit thir ba va polypeptit thir tur 1a chudi L gén két chung cua SEQ
ID NO: 9;

khéng thé dic hiéu kép (Q1-G4k/J321-G4h/L45-k), trong d6 polypeptit thir
nhét 13 chubi H bao gdm trinh tur axit amin ciia SEQ ID NO: 1, polypeptit
thir hai 1a chudi H bao gém trinh tu axit amin cia SEQ ID NO: 5, va
polypeptit thir ba va polypeptit thir tur 12 chudi L gén két chung ciia SEQ
ID NO: 9;

khéang thé dic hiéu kép (Q31-27/J326-z107/L2-k), trong d6 polypeptit thir
nhéat 13 chudi H bao gbém trinh tur axit amin cia SEQ ID NO: 2, polypeptit
thtr hai 1a chudi H bao gbm trinh tu axit amin ctia SEQ ID NO: 6, va
polypeptit thir ba va polypeptit thir tur 13 chudi L gin két chung ctia SEQ
ID NO: 8;

khéang thé dic hiéu kép (Q64-z55/J344-z107/L45-k), trong d6 polypeptit
thtr nhét 1a chudi H bao gdém trinh ty axit amin ciia SEQ ID NO: 3,
polypeptit thir hai 14 chudi H bao gdm trinh tyr axit amin ctia SEQ ID NO:
7, va polypeptit thir ba va polypeptit thir tr 13 chudi L gén két chung ciia
SEQID NO: 9; ,

khéang thé dic hiéu kép (Q64-27/7326-z107/L334-k), trong d6 polypeptit
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thir nhit 13 chudi H bao gém trinh tu axit amin cia SEQ ID NO: 10,
polypeptit thit hai 13 chudi H bao gbm trinh tu axit amin cia SEQ ID NO:
6, va polypeptit thir ba va polypeptit thit tu 13 chudi L gén két chung cua
SEQ ID NO: 30;

khéang thé dic hidu kép (Q64-z7/1344-z107/L406-k), trong d6 polypeptit
thtt nhat 13 chudi H bao gdm trinh tu axit amin cia SEQ ID NO: 10,
polypeptit thir hai 1a chudi H bao gbm trinh tur axit amin ctia SEQ ID NO:
7, va polypeptit thir ba va polypeptit thir tu 1a chudi L gén két chung cia
SEQ ID NO: 33;

khang thé dic hiéu kép (Q85-G4k/J268-G4h/L406-k), trong d6 polypeptit
thtr nhét 13 chudi H bao gdém trinh tu axit amin cia SEQ ID NO: 11,
polypeptit thir hai 13 chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
4, va polypeptit thir ba va polypeptit thit tu 13 chubi L gin két chung cua
SEQ ID NO: 33;

khéng thé dic hidu kép (Q85-G4k/J321-G4h/L334-k), trong d6 polypeptit
thir nhat 13 chudi H bao gém trinh ty axit amin cua SEQ ID NO: 11,
polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
5, va polypeptit thir ba va polypeptit thir tu 13 chudi L gén két chung cia
SEQ ID NO: 30;

khéng thé dic hiéu kép (Q153-G4k/J232-G4h/L406-k), trong d6 polypeptit
thtt nhét 12 chudi H bao gbém trinh tu axit amin ctia SEQ ID NO: 12,
polypeptit thir hai 13 chudi H bao gbm trinh tu axit amin ctia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thir tu 1a chudi L gén két chung ‘cﬁa
SEQ ID NO: 33; .

khang thé dic hiéu kép (Q354-z106/J259-z107/L324-k), trong d6
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polypeptit thir nhét 1a chudi H bao gdm trinh tir axit amin ctia SEQ ID NO:
13, polypeptit thir hai 14 chudi H bao gdm trinh tur axit amin ctia SEQ ID
NO: 22, va polypeptit thir ba va polypeptit thir tu 1 chudi L gén két chung
cua SEQ ID NO: 29;

khéng thé dic hiéu kép (Q360-G4k/1232-G4h/L406-k), trong d6 polypeptit
tht nhat 14 chudi H bao gém trinh tu axit amin cia SEQ ID NO: 14,
polypeptit thir hai 1a chudi H bao gbm trinh tir axit amin cia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thit tur 13 chudi L gén két chung cia
SEQ ID NO: 33;

khang thé dic hiéu kép (Q360-z118/J300-z107/L334-k), trong d6
polypeptit thir nhat 1a chudi H bao gdm trinh tur axit amin ctia SEQ ID NO:
15, polypeptit thir hai 1a chubi H bao gdm trinh tyr axit amin ciia SEQ ID
NO: 23, va polypeptit thir ba va polypeptit thir tu 13 chudi L gén két chung
cua SEQ ID NO: 30;

(m) khang thé dic hidu kép (Q405-G4k/J232-G4h/1.248-k), trong d6 polypeptit

(o)

thir nhét 13 chudi H bao gdm trinh tu axit amin ctia SEQ ID NO: 16,
polypeptit thir hai 12 chudi H bao gbm trinh ty axit amin cia SEQ ID NO:
21, va polypeptit thir ba va polypeptit thit tu 1a chudi L gén két chung cta
SEQ ID NO: 28;

khang thé dic hiéu kép (Q458-z106/J346-z107/L408-k), trong d6
polypeptit thir nhat 1a chudi H bao gbm trinh tyr axit amin ctia SEQ ID NO:
17, polypeptit thir hai 14 chudi H bao gdm trinh tir axit amin ciia SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thir tu 1a chubi L gén két chung
cua SEQ ID NO: 34; (

khiang thé dic hiéu kép (Q460-z121/J327-z119/L334-k), trong dé6
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polypeptit thir nhit 14 chudi H bao gdm trinh ty axit amin ctia SEQ ID NO:
18, polypeptit thtr hai 13 chudi H bao gdm trinh tu axit amin cia SEQ ID
NO: 25, va polypeptit thir ba va polypeptit thir tur 13 chudi L gan két chung
cua SEQ ID NO: 30;

khang thé dic hidu kép (Q499-z118/J327-z107/L334-k), trong do
polypeptit thir nhit 14 chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
19, polypeptit thir hai 13 chudi H bao gdm trinh ty axit amin ciia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thir tu 13 chudi L gin két chung
cia SEQ ID NO: 30;

khang thé dic hidu kép (Q499-zl18/J327-le7/L377-k), trong do
polypeptit thir nhit 14 chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
19, polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID
NO: 24, va polypeptit thir ba va polypeptit thir tu 1 chudi L gan két chung
cua SEQ ID NO: 31;

khang thé dic hidu kép (Q499-zl18/J346-2107/L248-k), trong do
polypeptit thir nhit 14 chudi H bao gdm trinh tu axit amin ctia SEQ ID NO:
19, polypeptit thtr hai 13 chudi H bao gdm trinh tu axit amin ctia SEQ ID
NO: 27, va polypeptit thir ba va polypeptit thir tur 14 chudi L gan két chung
cia SEQ ID NO: 28;

khang thé dic hidu kép (Q499-z121/J327-z119/L404-k), trong d6
polypeptit thir nhit 14 chudi H bao gdm trinh ty axit amin ciia SEQ ID NO:
20, polypeptit thir hai 1a chudi H bao gdm trinh tu axit amin ctia SEQ ID
NO: 25, va polypeptit thir ba va polypeptit thir tur 1 chudi L gan két chung
cua SEQ ID NO: 32;

khang thé dic hiu kép (Q499-z121/J339-z119/L377-k), trong d6
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polypeptit thir nhat 1a chudi H bao gom trinh tir axit amin cia SEQ ID NO:
20, polypeptit thir hai 13 chudi H bao gbm trinh tyr axit amin cta SEQ ID
NO: 26, va polypeptit thir ba va polypeptit thir tir 13 chudi L gin két chung
cua SEQID NO: 31; va

(u) khang thé dic hidu kép (Q153-G4k/J142-G4h/L180-k), trong d6 polypeptit
thir nhat 14 chudi H bao gdm trinh tu axit amin cia SEQ ID NO: 12,
polypeptit thr hai 1a chudi H bao gdm trinh ty axit amin ciia SEQ ID NO:
170, va polypeptit thir ba va polypeptit thir tur 1a chudi L gén két chung ctia
SEQ ID NO: 171.

Cac trinh tu axit amin, cac trong lugng phan tir, cac diém déng dién,
hodc su ¢6 mit hodc khoéng c6 mit va dang ciia cac chudi duong cia cic khang
thé theo sang ché thay ddi phu thudc vao cac té bao hodc cac vat chi tao ra cc
khang thé hodc cac phuong phép tinh ché duoc mé ta sau ddy. Tuy nhién, mién
1a c4c khang thé da thu dugc c¢6 cac chic ning twong duong véi cac khang thé
ctia sang ché, chung dugc bao gdm theo sang ché. Vi dy, khi khang thé cua sang
ché duoc bidu hién trong cac té bao chua cé nhan dién hinh nhu E. coli, gbc
metionin s& dugc bd sung cho dau tan cing N cua trinh tu axit amin khang thé
gbc. Cac khang thé cta sang ché ciing bao gdm cac khang thé nay.

Cac khang thé dic hiéu kép cua sang ché co thé duge tao ra béng cac
phuong phép d3 biét dbi voi ngudi co trinh d9 trong linh vuc k¥ thut.

Trén co s& trinh tur da thu dugc cia khang thé khang F.IX/F.IXa hodc
khéng thé khang F.X, khang thé khang F.IX/F.IXa hoic khang thé khang F.X ¢6
thé duoc didu ché, vi du, bing cac k¥ thut tai két hop gen di biét ddi véi ngudi
o trinh do trong linh vuc k¥ thuét. Cu thé 13, polynucleotit ma héa khang thé co
thé duoc tao thanh dya vao trinh tir ciia khang thé khang F.IX/F.IXa hodc khang
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thé khang F.X, dugc chén vao trong vecto biéu hién, va sau d6 duoc biéu hién
trong cac té bao vat chii phit hop (xem, vi du, Co, M. S. va cdc dong téc gid, J.
Immunol. (1994) 152, 2968-2976; Better, M. and Horwitz, A. H., Methods
Enzymol. (1989) 178, 476-496; Pluckthun, A. and Skerra, A., Methods Enzymol.
(1989) 178, 497-515; Lamoyi, E., Methods Enzymol. (1986) 121, 652-663;
Rousseaux, J. va cac dé‘ng tac gia, Methods Enzymol. (1986) 121, 663-669;
Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137).

Céc vecto bao gdm cac vecto M13, cac vecto pUC, pBR322, pBluescript,
va pCR-Script. Ngoai ra, khi nhim t&i viéc nhan ban va cit bé cDNA, cac vecto
bao gdm, vi du, pGEM-T, pDIRECT, va pT7, bd sung cho céc vecto dugc mé ta
& trén. Cac vecto biéu hién cu thé 13 hitu ich khi sir dung cac vecto san xuét cac
khang thé éfla sang ché. Vi du, khi nhim t6i viéc biéu hién trong E. coli nhu
JIM109, DH5a, HB101, va XL1-Blue, su biéu hién cac vecto khong chi c6 cac
dic diém cho phép khuéch dai vecto trong E. coli, ma con phai mang mot chét
hoat héa cho phép biéu hién hiéu qua trong E. coli, vi du, lacZ chit hoat héa
(Ward va cdc dong tdc gia, Nature (1989) 341: 544-546; FASEB J. (1992) 6:
2422-2427), chét hoat hoa araB (Better va cdc dong tdc gia, Science (1988) 240:
1041-1043), chét hoat héa T7 hoic chét hoat héa tuong tu. Cac vecto ndy bao
gdm pGEX-5X-1 (Pharmacia), “QIAexpress system” (Qiagen), pEGFP, hodc
pET (trong truong hop nay, vat chu thich hop 1a BL21 biéu hién polymeraza
RNA T7) ngoai cac vecto dugc mo ta & trén.

Céc vecto biéu hién plasmit ¢ thé chira cdc trinh tu tin hidu dé tiét
khang thé. Nhu mét trinh tyr tin hidu dé tiét khang thé, trinh tu tin hiéu pelB (Lei,
S. P. va cdc dong tdc gia J. Bacteriol. (1987) 169: 4379) c6 thé dugc st dung

khi mét protein dugc tiét ra trong chét bao E. coli. Vecto c6 thé duoc dua vao
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cac té bao vat chu bang vi du, cac phuong phép, canxi clorua hodc chia ty 1&
dién tu.

Thém véo céc vecto cho E. coli, cic vecto tao ra cac khang thé cia sang
ché bao gém, thi du, cac vecto biéu hién dong vat c6 vu (vi duy, pcDNA3
(Invitrogen), pEF-BOS (Nucleic Acids. Res. 1990, 18(17): p5322), pEF, va
pCDMB), céc vecto biéu hién c6 ngudn gbc t& bao con triung (vi du, “hé biéu
hién baculovirut Bac-to-BAC” (Gibco-BRL) va pBacPAKS), cic vecto biéu
hién ¢6 ngudn gdc thuc vat (vi du, pMH1 va pMH2), céc vecto biéu hién cé
nguodn gdc virut dong vat (vi du, pHSV, pMV, va pAdexLcw), cac vecto biéu
hién retroviral (vi du, pZIPneo), cac vecto biéu hién ndm men (vi du, “Pichia
Express Kit” (Invitrogen), pNV11, va SP-Q01), va céc vecto biéu hién Bacillus
subtilis (vi du, pPL608 va pKTH50).

Khi huéng dén su biéu hién trong cac té bao dong vat nhu CHO, COS,
va céc t& bao NIH3T3, cac vecto biéu hién plasmit phai c6 chit hoat héa cin
thiét dé bidu hién trong cac té bao, vi du, chit hoat héa SV40 (Mulligan va cdc
dong tdc gia, Nature (1979) 277: 108), chat hoat héa MMLV-LTR, chét hoat
hoéa EF1a (Mizushima va cdc déng tdc gid, Axit nucleics Res. (1990) 18: 5322),
va chét hoat héa CMV, va thich hgp hon 13 ching c6 gen dé lia chon céc té bao
bién ddi (vi du, gen khang thubc ma cho phép danh gia viéc sir dung tac nhan
(neomyxin, G418, hoac tuong tu)). Cac vecto c6 céac dic diém nay, vi duy, bao
gébm pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, va pOP13,

Ngoai ra, phuong phap duédi diy c6 thé dugc sir dung dé biéu hién gen
dn dinh va khuéch dai gen trong cac té bao: su thiéu hut cac t& bao CHO trong
chudi céc phan tmg hoa sinh téng hop axit nucleic dugc tao ra véi mot vecto

mang gen DHFR lam cén bang su thiéu hut (vi du, pSV2-dhfr (Molecular
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Cloning 2™ edition, Cold Spring Harbor Laboratory Press, 1989)), va vecto
dugc khuéch dai sir dung metotrexat (MTX). Ngoai ra, phuong phap dudi day
c6 thé dugc st dung dé biéu hién gen tam thoi: céc t& bao COS cb gen biéu hién
khang nguyén SV40 T trén nhiém séic thé cua ching dugc bién dbi voi mot
vecto c¢6 gdc sao chép SV40 (peD va tuong tur).

Céc gbc sao chép c6 ngudn gde tir virut bd gim nhim, adenovirut, virut
u nhé bd (BPV), va virut tuong tu ciing c6 thé dugc sir dung. Dé khuéch dai sb
sao chép gen trong cac t& bao vét chi, cac vecto biéu hién c6 thé con mang céc
vét ghi lya chon nhu gen aminoglycosit transferaza (APH), gen thymidin kinaza
(TK), gen E. coli xanthin-guanin phosphoribosyltransferaza (Ecogpt), va gen
dihydrofolat reductaza (dhfr).

Céac khang thé ctia sang ché da thu duoc bang cac phwong phéap duge méb
ta & trén c6 thé duoc phan ly tir bén trong cac t& bao vét chil hodic tir bén ngoai
cac t& bao (méi trudng, hodc twong tw), va dugc tinh ché dé déng nhét. Cac
khéng thé cé thé dugc phan ly va dugc tinh ché bang cic phuong phép thudng
duoc str dung dé phén ly va tinh ché cac khang thé, va loai phuong phap khong
bi giéi han. Vi du, cac khang thé c6 thé duoc phan ly va dugc tinh ché bang sic
ky cot két-hop va lua chon phu hop, loc, loc béng may siéu loc, tach béng mudbi,
két tha dung moi, chiét dung moi, chung cat, két tia mién dich, dién di chuyén
keo SDS-polyacrylamit, tiéu diém déng dién, thdm tach, tai két tinh, va phuong
phap tuong tu.

Céc sic phd bao gdm, vi du, ghi sic 4i luc, ghi sdc trao ddi ion, ghi sic
ky nudc, loc chit keo, ghi séc pha nguogc, va ghi sic hit bam (Strategies for
Protein Purification and Characterization: A Laboratory Course Manual. Ed

Daniel R. Marshak va cdc dong tdc gia, Cold Spring Harbor Laboratory Press,
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1996). Cac phuong phap ghi sic duge md ta & trén c6 thé duge tién hanh bang
cach st dung ghi sic 16ng, vi du, HPLC va FPLC. Cac cot duoc str dung dé ghi
séc 4i luc bao gém cac cot protein A va cac cot protein G. Céac cot sir dung
protein A bao gém, vi du, Hyper D, POROS, va Sepharoza FF (GE Amersham
Biosciences). Sang ché bao gém céc khang thé duoc tinh ché cao st dung cac
phuong phép tinh ché.

Céc khéng thé d3 thu dugc c6 thé duoc tinh ché dé dong nhét. Viéc tach
va tinh ché cac khang thé c6 thé duoc thuc hién béng cach st dung cac phuong
phap tach va tinh ché thong thudng duge sir dung cho cac protein thong thuong.
Vi du, cac khang thé c6 thé duoc tach va duoc tinh ché bang ghi sic cot két hop
va lua chon phu hop nhu ghi sic ai luc, loc, loc qua may siéu loc, tach bang
mudi, thdm tach, dién di chuyén keo SDS-polyacrylamit, tiéu diém déng dién, va
phuong phap tuong tu, ma khong gidi han (Antibodies: A Laboratory Manual.
Ed Harlow and David Lane, Cold Spring Harbor Laboratory, 1988). Cac cot
duoc st dung dé ghi séc ai luc bao gém, vi du, cac cot protein A va cac cot
protein G.

Theo mot phuong an vé cac khang thé cla sang ché, do cac khang thé
ctia sang ché thay thé vé mit chirc ning cho F.VIII dong hé sb, ching dugc
mong doi dé trd thanh cac tc nhan duoc chéng lai cac bénh hidu qua do su suy
giam vé hoat tinh (chic ning) ctia dong hé sé nay. Cac vi du vé cac bénh néu
trén bao gdm sy chay mau, cac bénh xay ra cing su chay mau, hozc bénh do su
chay mau. Cu thé 13, c6 thé cb cac hidu qua didu tri xudt sic 1én cac chimg mau
logng khé dong, trong d6 cac rbi loan chay mau do su thiéu hut hodc sy suy
giam vé chirc ning F.VIII/F.VIIIa. Trong sd cac chimg méu lodng khé dong,

chung dugc mong dgi d€ trd thanh céc tac nhan di€u tri xuat sac doi véi ching
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mau lodng khé dong A, trong d6 cac rdi loan chay mau do su thiéu hut hoic su
suy giam di truyén vé chirc ning F.VIII/F.VIIIa.

Séng ché cung cip ché pham (duoc) gdm c6 cac khang thé va cac chét
mang dugc dung cua sang ché. Vi du, cac khang thé cia sang ché nhan dang ca
F.IX hodc FIXa va F.X, va thay thé v& mat chirc ning cho F.VIII dugc mong
muén tr&é thanh céc duoc phém (cac duogc phém) hodc céc tic nhan duoc dé
ngin ngua va/hodc diéu tri su chay mau, cac bénh xay ra cung su chdy mau, cic
bénh do su chay mau, va cac bénh tuong tu.

Trong ndi dung cuia sang ché, su chay mau, cac bénh xay ra cing su chay
mau, va’/hoac céc bénh do su chay méu thich hop 1a deé cap dén cac bénh phat
trién va/hodc tién trién do sy giam hoac su thiéu hut trong hoat tinh ctua F.VIII
va/hodc nhan t6 1am cho mau déng hoat héa VIII (F.VIIIa). Cac bénh nay bao
gdm ching mau lodng khé dong A dugc mo ta & trén, cac bénh trong d6 chét trc
ché chdng lai F.VIII /F.VIIla xut hién, ching mau lodng khé déng thu duoc,
bénh von Willebrand’s, va bénh tuong tu, nhung khong con bi gi6i han cu thé.

Cac dugc phdm dugc sir dung cho cic muc dich diéu tri hodc phong
ngua, trong d6 bao gdm céc khang thé cta sang ché nhu cac thémh phén hoat
tinh, c6 thé dugc tao thanh bing cach tron, néu cln, v6i cac chét mang dugc
dung thich hgp, cac ta duoc 16ng, va dé chéng lai sy khong hoat hoa cac khang
thé. Vi du, nudc tiét trung, dung dich mudi sinh 1y, cac chét 6n dinh, céc ta duoc,
cac chit chdng oxy héa (nhu axit ascorbic), cac chit dém (nhu phosphat, xitrat,
histidin, va cac axit hitu co khac), cac chat khur trung, cac chit c6 hoat tinh bé
mat (nhu PEG va Tween), cac tac nhén tao chelat (nhu EDTA), va céc chét keo
c6 thé duogc st dung. Ching cling co6 thé bao gdm cac polypeptit trong luong

phan tir thip khac, cac protein nhu albumin huyét thanh, gelatin, va cac globulin
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mién dich, cic axit amin nhu glyxin, glutamin, asparagin, axit glutamic,
asparagic axit, metionin, arginin, va lysin, cac duodng va cac carbohydrat nhu cac
polysacarit va monosacarit, va cic cén ngot nhu mannitol va sorbitol. Khi diéu
ché dung dich chira nuée dé tiém, dung dich mudi sinh 1y va cac dung dich ¢6 ap
suét thém loc nhu nhau gém c6 glucoza va cac ta dugc khac nhu D-sorbitol, D-
mannoza, D-mannitol, va natri clorua c6 thé dugc st dung, va néu can, két hop

'v6i cac chat hoa tan thich hop nhu c¢on (vi du, etanol), cic polyalcohol (nhu
propylen glycol va PEG), va cac chit cé hoat tinh bé miat khéng ion (nhu
polysorbat 80, polysorbat 20, poloxamer 188, va HCO-50). Bing cach tron
hyaluronidaza vao cong thirc, mot luong chét 16ng 16n hon c6 thé duoc cung cip
dudi da (Expert Opin Drug Deliv. 2007 Jul; 4(4): 427-40).

Néu cn, cac khang thé cta sang ché c6 thé dugc két nang trong céc vi
nang (vi du, cic vi nang dugc lam tur hydroxymetylceluloza, gelatin, va
poly(metylmetacrylat)), hodc duoc két hop nhu cac thanh phan ciia cac hé phan
phéi thude dang keo (vi du, cac thé m&, cac vi clu albumin, vi nhil tuong, cac
hat nano, va cac vién nang nano) (xem, vi du, “Remington's Pharmaceutical
Science 16th edition”, Oslo Ed. (1980)). Cac phuong phap diéu ché cac tac nhan
dugc nhu 12 céc tac nhan duoc giai phong duoc kiém soét ciing d3 duoc biét dén,
va cac phuong phap nay cé thé duoc 4p dung cho cac khang thé clia sang ché
(Langer va cdc dong tdc gid, J. Biomed. Mater. Res. 15: 267-277 (1981); Langer,
Chemtech. 12: 98-105 (1982); Patent My sb 3,773,919; Céng bd don yéu cau
cap Patent Chau Au sb EP 58,481; Sidman va cdc dong tdc gid, Biopolymers 22:
547-556 (1983); EP 133,988).

Liéu cua dugc pham theo sang ché c6 thé dugc xac dinh phi hop bing

cach tinh dang liéu, phuong phap cung cép, tubi bénh nhén va trong luong co
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thé, chc triéu ching ctia bénh nhan, loai bénh, va mirc d6 tién trién cta bénh, va
quyét dinh cudi ciing cta bac s§ diéu tri néi chung, liéu hing ngay cho ngudi
truéng thanh 14 0,1 mg dén 2,000 mg mét 1an hoic theo timg phan. Liéu thich
hop 13 0,2 dén 1,000 mg/ngay, thich hop hon 12 0,5 dén 500 mg/ngay, thich hop
hon nita 13 1 dén 300 mg/ngdy, thich hop hon nita 13 3 dén 100 mg/ngay, va
thich hop nhét 1a 5 dén 50 mg/ngay. Céc liéu niy c6 thé thay dbi phu thudc vao
trong luong co thé va tudi bénh nhan, va phuong phap cung cp; tuy nhién, lya
chon liéu phti hop thudc pham vi clia ngudi cé trinh d trong linh vuc ki thust.
Tuong tu, khoang thoi gian cua lidu c6 thé duge xac dinh phu hop phu thude
vo su tién trién cua viéc diéu tri.

Hon thé nita, sang ché cung cp cc gen hoic céc axit nucleic ma héa cac
khang thé cua sang ché. Ngoai ra, liéu phap gen c6 thé duogc tién hanh bang viéc
két hop céc gen hodc céc axit nucleic mi héa cac khang thé ctia sang ché trong
cac vecto cho liéu phap gen. Ngoai ra, @& huéng viéc cung cip nhd st dung céc
plasmit tro trui, cic phuong phép cung cdp bao gdm cung cip sau khi déng géi
trong cac thé m& va thé twong tu, tao thanh cac vecto virut khac nhau nhu céc
vecto retrovirut, cac vecto adenovirut, cac vecto virut bénh dau mua, cac vecto
poxvirut, cic vecto virut két hop adeno, va cac vecto HVJ (xem, Adolph “Viral
Genome Methods” CRC Press, Florida (1996)), hodc phu bing cac hat chit
mang nhu cac hat vang chit keo (WO 93/17706, va tai liéu twong tu). Tuy nhién,
vé6i diéu kién 1a cac khang thé dugc biéu hién in vivo va céc hoat tinh cta ching
dugc st dung, phuong phap bét ky ¢ thé duoc st dung cho viée cung cip.
Thich hop 14, liéu thich hop c6 thé dugc cung cip bing tuyén ngoai ruét phu
hop (nhu tiém hoic truyén trong tinh mach, trong mang bung, dudi da, trong da,

trong bap thit, trong cac mé co m& hoic tuyén vii; x6ng; ban hat chuyén dong
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khi (str dung siing dién tir va thiét bi twong tu); hogc tuyén niém mac nhu thudc
nho miii). Ngoai ra, cic gen ma héa céc khang thé cua sang ché c6 thé duoc
cung cip trong cac t& bao mau, cac té bio tity xwong, va ex vivo nay st dung sur
chuyén nhi®m thé m&, ban hat (Patent M§ s6 4,945,050), hoic tiém nhiém virut,
va céc té bao c6 thé lai duoc dura vao cac bénh nhan. Gen bit ky ma hoa khang
thé cua sang ché c6 thé duoc st dung trong liéu phap gen, va cac vi du cua
chiing bao gdm céc gen gdm c6 cac trinh ti nucleotit mi héa CDR ciia Q1, Q31,
Q64, Q85, Q153, Q354, Q360, Q405, Q458, Q460, Q499, J232, J259, J268,
J300, J321, 1326, J327, J339, J344, J346, J142, L2, L45, 1248, 1.324, 1334,
L377,L404, 1L406, L408, va L180 dugc mo ta & trén.

Sang ché ciing cung cip cac phuong phép ngin ngira va/hoic diéu tri su
chay mau, cac bénh xay ra cung su chay mau, vad/hodc cac bénh do su chay mau,
cac phuong phap ndy gém c6 budc cung cip cac khang thé hoic ché phdm cua
sang ché. Céc khang thé hodc ché phim c6 thé dugc cung cip, vi du, bang céc
phuong phéap néu trén.

Hon thé nira, sang ché cung cip céc kit duoc str dung trong cac phuong
phap néu trén, cac kit ndy gdm c6 it nhat khang thé hodc ché phdm ciia sang ché.
Ngoai ra, céac kit c¢6 thé bao gém, dugc déng goi thém, kim tiém, miii tiém thudc
tiém, trung gian dugc dung, bong ngém con, bang dinh, cac chi din miéu ta
phuong phap st dung, va cac vat dung tuong tu.

Sang ché ciing d& cp viéc st dung phén tir gén két khang nguyén da dic
hiéu, khang thé dic hiéu kép, hoac ché phém cua sang ché trong qua trinh san
xuét tac nhan dé ngan ngtra va’hoac diéu tri su chay mau, bénh xay ra cung su
chay mau, hoac bénh do su chdy mau.

Hon thé nita, sang ché d& cap phan tir gin két khang nguyén da dic hiéu,
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khang thé dac hiéu kép, hoic ché phdm clia sang ché dé ngin ngira vi/hoic didu
tri sy chay mau, bénh xay ra cung su chay mau, hodc bénh do su chady mau.

T4t ca cac tai liéu tham khao phuong 4n wu tién d3 trich din & day duoc
két hop bing cach vién din trong ban mé ta nay.
Vi du thwe hién sang ché

Sau day, sang ché s& dugc mé ta cu thé cung vdi viéc tham khéo céc vi
du, ma khéng nhim giéi han pham vi clia sang ché.
Vi du 1. San xuét cac khang thé dic hiéu kép c6 hoat tinh diy manh su phét sinh
F.Xa

Trong WO 2006/109592, hA69-KQ/hB26-PF/hAL-AQ d3 thu dugc nhu
mot khang thé dic hidu kép c6 hoat tinh thay thé chic niang cho F.VIIL. Tuy
nhién, c6 kha ning khang thé nay c6 hoat dong trc ché 1én phan ting trong d6
F.IXa hoat héa F.X bang céach sir dung F.VIIIa nhu deng hé sb.

Nhu duge thé hién & Fig. 1, cic khang thé gin két véi FIX/F.IXa hoic
F.X c6 thé tc ché su tao thanh phitc hop F.IXa-F.VIIIa (nhan t6 Xaza (F.Xaza)),
hodc trc ché hoat tinh F.Xaza (su hoat hoéa cta F.X). Sau dy, su tc ché cta su
tao thanh F.Xaza va/hodc hoat dong tc ché hoat tinh F.Xaza sé& dugc dé cap dén
nhu tac dung Gc ché F.Xaza. Tac dung tic ché F.Xaza 1a su trc ché phan tng
déng cung trong do F.VIlla déng vai tro nhu dong hé sb, ma c6 thé ngin chin
chirc ning cua F.VIII con lai & bénh nhan hodc chirc ndng cua coéng thic F.VIII
duge cung cp. Do d6, c6 thé mong mubn rang hoat tinh diy manh su phat sinh
F.Xa, 12 muc tiéu cua khéang thé dic hiéu kép cao, trong khi tic dung tc ché
F.Xaza thap. Cu thé, ddi vdi cac bénh nhéan duy tri chirc ning F.VIII va c4c bénh
nhan tiép nhén diéu tri cong thirc F.VIIL, c6 thé mong mudn rﬁng hoat tinh déy

manh sy phat sinh F.Xa va tac dung tc ché F.Xaza dugc tach roi nhidu nhét c6
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thé.

Tuy nhién, tc dung rc ché F.Xaza 13 do su gin két voi khang nguyén
(F.IXa va/hoic F.X), 1a dic tinh co ban ciia khang thé. Mit khac, khang thé dic
hiéu kép c6 hoat déng ddy manh su phét sinh F.Xa (thay thé chirc ning cho
F.VIII) ciing can gén két véi cac khang nguyén (F.IXa va F.X). Do d6, dugc du
doan rang v6 cung kho khin dé thu duoc cac khang thé dic hiéu kép khéng co
tac dung uc ché F.Xaza nhung c6 hoat tinh déy manh sy phat sinh F.Xa (thay thé
chtre ning cho F.VIII). Tuong tu, dugc du doan ring vé cing khoé khin cho su
suy giam tac dung e ché F.Xaza trong khi ting hoat tinh diy manh su phét sinh
F.Xa dich bang cach dua vao céc thay thé axit amin trong khang thé dic hiéu
kép.

Céc tac gia sang ché da diéu ché cac gen ddi véi x4p xi 200 loai khang
thé chéng lai F.IXa ngudi va F.X nguoi tuong tmg, bang cach sir dung phuong
phép da biét dbi véi nguoi ¢ trinh d9 trong linh vuc k¥ thuat, 1a phuong phap
dé thu dugc cac gen khang thé tir cac té bao tao ra khang thé cua céac dong vat
duoc gdy mién dich vé6i khang nguyén (F.IXa ngudi hodc F.X ngudi), va dua
vao céc thay thé axit amin khi can. M&i gen khaing thé duogc két hop trong vecto
biéu hién té bao dong vat.

40.000 khang thé dic hiéu kép hodc nhiéu hon nhu céc su két hop khang
thé khang F.IXa va khang thé khang F.X were duoc biéu hién tam thoi bang
cach chuyén nhifm dong thoi vecto biéu hién khang thé F.IXa khang ngudi
chudi H, vecto biéu hién khang thé F.X khang ngudi chudi H, va vecto biéu hién
khéng thé chia déu thong thuong chudi L trong céc t& bao dong vat c6 vi nhu
cac t& bao HEK293H. Nhu mét dbi ching so sanh, khang thé dic hiéu kép
hA69-KQ/hB26-PF/hAL-AQ (SEQ ID NO: 165/166/167) dugc mo ta trong WO
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2006/109592 dugc diéu ché.

Do cac su bién di dugc d& cap dén trong WO 2006/106905 hoic WO
1996/027011 dugc dura vao trong mién CH3 ctia mdi chudi H, cin hiéu ring cac
khéang thé dic hiéu kép duoc biéu hién chu yéu. Céc khang thé trong dich ndi
nuéi té bao duoc tinh ché bing phuong phap d4 biét dbi véi ngudi c6 trinh do
trong linh vuc k¥ thuat bang cach sir dung Protein A.

Cac tac gia sang ché di do hoat tinh ddy manh su phét sinh F.Xa cta cac
khéang thé nay bang phuong phap duoc md ta dudi ddy. Tt ca cic phan Umg
duogc thuc hién & nhiét d6 phong.

5 pL dung dich khang thé duogc pha lodng véi dung dich mudi dém Tris
c¢6 chira 0,1% albumin huyét thanh bo (sau ddy dugc dé cap dén nhu 1a TBSB)
dugc tron véi 2,5 pL ciia 27 ng/mL nhén t6 IXa beta nguoi (Enzym Research
Laboratories) va 2,5 uL cia 6 IU/mL cua Novact (nhan hiéu hang héa da diang
ky) M (Kaketsuken), va sau d6 duoc nudi trong tim 384 giéng & nhiét d6 phong
trong 30 phut.

Phan tmg enzym trong dung dich trén ndy dugc bit diu bing cach bd
sung 5 pL cta 24,7 pg/mL cia nhan t X ngudi (Enzym Research Laboratories),
va 10 phut sau, 5 uL ciia 0,5 M EDTA dugc bb sung dé dimg phan tmg. Phan
g tao mau duogc bit diu bing cach bd sung 5 pL dung dich chat nén tao mau.
Sau 50 phut phan tmg tao mau, thay d6i vé su hip thu & 405 nm duoc do bang
SpectraMax 340PC?** (Molecular Devices). Hoat tinh diy manh su phat sinh
F.Xa dugc chi ra nhu gi tri d3 thu dugc bang cach trir si hap thu ctia dung dich
phan ng tur do khang thé tir sy hip thu ciia dung dich phan tmg bd tro khang thé.

TBCP (TBSB c6 chira 93,75 uM dung dich phospholipit (SYSMEX
CO.), 7,5 mM CaCl,, va 1,5 mM MgCl,) dugc sir dung nhu dung moi cho nhan
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t6 IXa ngudi, Novact (nhén hiéu hang héa di ding ky) M, va nhén t6 X ngudi.
Dung dich chit nén tao mau S-2222™ (CHROMOGENIX) dugc hoa tan trong
nudc tinh khiét & 1,47 mg/mL, va sau d6 dugc sir dung trong thir nghiém nay.

bé danh gia tac dung trc ché F.Xaza cia cac khang thé, cac tac gia sing
ché d3 do cac hiéu qua trén su hoat hoa F.X béng F.IXa véi su c6 mat cua
F.VIIIa st dung phuong phap dudi ddy. T4t ca cic phan tng dugc thuc hién &
nhiét do phong.

5 pL dung dich khang thé dugc pha lodng véi dung dich mudi dém Tris
c6 chtra 0,1% albumin huyét thanh bo (sau day dugce dé cap dén nhu 13 TBSB)
duoc tron véi 2,5 pL cua 80,9 ng/mL nhan t6 IXa beta ngudi (Enzym Research
Laboratories), va sau d6 dugc nudi trong tim 384 giéng & nhiét do phong trong
30 phut.

2,5 uL cua 1,8 IU/mL cua F.VIIIa (phuong phap san xuét s& dugc mo ta
sau) dugc bd sung thém, va 30 gidy sau, phan tmg enzym trong dung dich tron
nay dugc bit dau bing cach bd sung 5 pL ctia 24,7 pg/mL cia nhén t6 X nguoi
(Enzym Research Laboratories). 6 phit sau, 5 pL cia 0,5 M EDTA duogc b
sung dé dimg phan tmg. Phan tmg tao mau dugc bit ddu bing cach bd sung 5 pL
ctia dung dich chit nén tao mauSau 14 phut phan {mg tao mau, thay ddi vé su
hép thu & 405 nm dugc do bing SpectraMax 340PC38 (Molecular Devices). Tac
dung trc ché F.Xaza ctia khang thé dugc chi ra nhu gia tri d3 thu dugc bang cach
trir sy hép thu ctia dung dich phan tmg tu do khang thé tir sy hép thu cta dung
dich phan mg bd tro khang thé.

F.VIlIa dugc diéu ché bﬁng cach tron 5,4 TU/mL Kogenate (nhan hi¢u
hang héa da ding ky) FS (Bayer HealthCare) va 1,11 pg/mL Thrombin alpha

ngudi (Enzym Research Laboratories) vé6i ty 18 thé tich 1:1, nudi & nhiét do
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phong trong 1 phut, va sau do6 bd sung 7,5 U/mL Hirudin (Merck KgaA) véi sb
luong bang mot nira thé tich cta dung dich hdn hop. Dung dich duge diéu ché
duogc xac dinh nhu 1,8 IU/mL cia FVIIIa, va 1 phut sau khi bd sung Hirudin,
dung dich nay dugc su dung cho cac thir nghiém.

TBCP (TBSB c¢6 chira 93,75 pM dung dich phospholipit (SYSMEX
CO.), 7,5 mM CaCl,, va 1,5 mM MgCl,) dugc sit dung cho dung moi déi véi
nhén t6 [Xa ngudi, nhan t6 X ngudi, Kogenate (nhin hiéu hang hoa di diang ky)
FS, alpha Thrombin ngudi, va Hirudin. Dung dich chit nén tao mau S-2222™
(CHROMOGENIX) dugc hoa tan trong nudc tinh khiét & 1,47 mg/mL, va sau
dé duoc st dung trong thir nghiém nay.

Céc hoat tinh ddy manh su phét sinh F.Xa ctia mdi trong sb cac khang
thé dic hiéu kép dugc chi ra trong céc Fig. 3'Vé 4, va cac tac dung uc ché F.Xaza
ctia mdi trong sb cac khang thé dic hiéu kép dugc chi ra trong Fig. 5. Nhiing su
thay thé axit amin khac nhau ting cubng hoat tinh ¢4y manh su phét sinh F.Xa
da dugc phat hién, nhung nhu mong mudn, hau hét nhitng sy thay thé axit amin
ting cuong hoat tinh ddy manh su phat sinh F.Xa tic dung trc ché F.Xaza duoc
tang cuong cﬁng. nhu, va ngin chin tic dung tc ché F.Xaza trong khi ting
cudng hoat tinh ddy manh s phét sinh F.Xa 14 rat kh6 khin.

Dudi cac didu kién ndy, cac tac gia sang ché da thu dugc Q1-G4k/J268-
G4h/L45-k, Q1-G4k/J321-G4h/L45-k, Q31-27/J326-z107/L2-k, Q64-z55/1344-
z107/L45-k nhu cac khang thé dic hiéu kép c6 hoat tinh d4y manh sy phat sinh
F.Xa cao va tac dung tic ché F.Xaza thap. Ngoai ra, Q1-G4k (SEQ ID NO: 1),
Q31-z7 (SEQ ID NO: 2), va Q64-z55 (SEQ ID NO: 3) da thu dugc nhu cac
khang thé chudi H F.IXa khang ngudi, J268-G4h (SEQ ID NO: 4), J321-G4h
(SEQ ID NO: 5), J326-z107 (SEQ ID NO: 6), va J344-z107 (SEQ ID NO: 7) da

-05-



28021

thu dugc nhu céc khang thé chudi H F.X khing ngudi miu déu tién, va L2k
(SEQ ID NO: 8) va L45-k (SEQ ID NO: 9) da thu duoc nhu cac khang thé chia
déu thong thuong chudi L mau dau tién. Pac trung trude diu gach nbi trong tén
trinh tu chi ra ving bién déi va dic trung trudc ddu gach nédi chi ra ving n dinh.
MB3i tén khang thé dic hiéu kép dugc chi ra bing danh muc c4c tén trinh tu cia
mdi chudi H cn duoc chuyén nhidm.

Hau hét cac khang thd dic hiéu kép c6 hoat tinh diy manh su phét sinh
F.Xa gin véi ctia hA69-KQ/hB26-PF/hAL-AQ c6 tac dung trc ché F.Xaza cao
nhu mong mudn, nhung cic khing thé nay dic hiéu kép (Q1-G4k/J268-
G4h/L45-k, Q1-G4k/J321-G4h/L45-k, Q31-z7/J326-z107/L.2-k, Q64-z55/1344-
z107/L45-k) d& phét hién c6 hoat tinh diy manh sy phat sinh F.Xa cao hon va
tac dung trc ché F.Xaza thdp hon hA69-KQ/hB26-PF/hAL-AQ duoc mb ta trong
WO 2006/109592. Cac tac gia sang ché da tién hanh cac kiém tra vé ting cudng
hoat tinh ddy manh su phat sinh F.Xa va han ché tic dung trc ché F.Xaza sir
dung bén khang thé nay nhu cic khang thé miu du tién. Su kiém tra v& céc
khang thé dic hiéu kép ting cuong hoat tinh diy manh su phat sinh F.Xa va han
ché tic dung trc ché F.Xaza dlidc chi ra trong Fig. 2.
Vi du 2. San xuét cac khang thé bién dbi

Cac tac gia sang ché dd dua vao céc su két hop khac nhau cia cic su
bién d6i axit amin tac dong dén cac hoat tinh day manh su phat sinh F.Xa va céc
tac dung trc ché F.Xaza di phat hién trong Vi du 1 dén mdi trong sé cac chudi
ctia cac khang thé mAu dau tién bang phuong phap da biét dbi v6i ngudi 6 trinh
d6 trong linh vuc k¥ thuat nhu PCR dé dua vao céc su bién ddi va céac su két
hop dugc danh gia cla cac chudi bién dbi trén pham vi rong dé kiém tra cac su

thay thé axit amin ma s& ting thém céc hoat tinh ddy manh sy phat sinh F.Xa va
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han ché céc tac dung tc ché F.Xaza cua bon khéng thé miu d4u tién.

MBOi trong sb cac khang thé bién dbi diic hidu kép véi céc su thay thé axit
amin dugc biéu hién tam thoi va duge tinh ché bang cic phuong phép tuong tu
véi cac phuong phap cho cac khang thé miu diu tién. Cac hoat tinh ddy manh
su phat sinh F.Xa cia cac khang thé duoc do nho sir dung phuong phap dudi day.
T4t ca cac phan tmg duoc thuc hién & nhiét d6 phong.

5 pL dung dich khang thé duoc pha lodng vé6i dung dich mubi dém Tris
c6 chira 0,1% albumin huyét thanh bd (sau day goi 1a TBSB) dugc tron véi 2,5
pL ctia 27 ng/mL nhén t6 IXa beta ngudi (Enzym Research Laboratories) va 2,5
pL cta 6 IU/mL cta Novact (nhan hi€éu hang héa d3 dang ky) M (Kaketsuken),
va sau d6 dugc nudi trong tAm 384 giéng & nhiét d6 phong trong 30 phut.

Phén tmg enzym trong dung dich trdn ndy dugc bit diu bang cach bd
sung 5 uL ctia 24,7 pg/mL ciia nhan t6 X ngudi (Enzym Research Laboratories),
va hai phut sau, 5 pL cta 0,5 M EDTA duoc bd sung dé dimg phan tng. Phan
{mg tao mau duoc bit dau bing cach bd sung 5 pL dung dich chit nén tao mau.
Sau 20 phut phan ng tao mau, thay d6i vé sy hip thu & 405 nm duge do nho sir
dung SpectraMax 340PC3* (Cac thiét bj phan tir). Hoat tinh diy manh su phét
sinh F.Xa dugc chi ra nhu gia tri da thu duoc bé‘mg cach trir su hép thu cua dung
dich phan tng tu do khang thé tir sy hip thu cta dung dich phan tng bb trg
khéng thé.

TBCP (TBSB c6 chtra 93,75 puM dung dich phospholipit (SYSMEX
CO.), 7,5 mM CaCl,, va 1,5 mM MgCl,) da dugc sir dung nhu dung méi cho
nhan t6 IXa ngudi, Novact (Nhan hiéu hang hoa da ding ky) M, va nhén t6 X
nguoi. Dung dich chit nén tao mau S-2222™ (CHROMOGENIX) duoc hoa tan

trong nuéc tinh khiét & 1,47 mg/mL, va sau d6 dugc sir dung trong thir nghiém
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nay.

CAc tac dung tc ché F.Xaza cia céac khang thé ciing dugc danh gia biang
cac phuong phap dugc mo ta trude day.

Céc hoat tinh ddy manh sy phat sinh F.Xa cia mdi trong sb cac khang
thé bién ddi dic hiéu kép duoc chi ra trong Fig. 4, va céc tac dung tic ché F.Xaza
cua m(~3i trong s céc khang thé dic hiéu kép dugc chi ra trong Fig. 5.

Cac tac gia sang ché d3 thu duoc Q85-G4k/J268-G4h/L406-k, Q85-
G4k/J321-G4h/L334-k, Q64-27/J344-2107/L406-k, va Q64-27/J326-2z107/1.334-
k nhu cac khang thé dic hiéu kép c6 hoat tinh ddy manh su phat sinh F.Xa cao
va tac dung tic ché F.Xaza thap. Ngoai ra, ho da phat hién ra Q64-z7 (SEQ ID
NO: 10) va Q85-G4k (SEQ ID NO: 11) nhu chudi H khang thé F.IXa khang
nguoi, va L334-k (SEQ ID NO: 30) va L406-k (SEQ ID NO: 33) nhu cac chudi
L khang thé chia déu thong thudng cé hoat tinh diy manh sy phat sinh F.Xa tang.
Nho céac tac dung tc ché F.Xaza tdng nhe, hoat tinh déy manh sy phat sinh F.Xa
tang hon trong Q85-G4k/J268-G4h/L406-k, Q85-G4k/J321-G4h/L334-k, Q64-
z7/1344-z107/L406-k, va Q64-27/J326-2107/L334-k. Do cac khang thé nay bién
dbdi ¢ céc hoat tinh déy manh su phat sinh F.Xa rat 16n so véi su ting thém vé
cac tac dung urc ché F.Xaza, hoat tinh déy manh su phét sinh F.Xa va tac dung
tic ché F.Xaza c6 thé con khac nhau so véi cac khang thé miu dau tién. Theo
cach ndy, cac su két hop ngin chin tac dung (rc ché F.Xaza va ting hoat tinh day
manh su phat sinh F.Xa d3 duoc phat hién.

Trong khi hoat tinh déy manh su phat sinh F.Xa cao hon duogc uu tién
cho cac khang thé miu diu tién dugc phat hién dé thay thé v& mit chuc nang
cho F.VIII bang céc khang thé dic hiéu kép, tac dung trc ché F.Xaza thip hon

dugc coi 1a thuén lgi d€ sir dung vé mit 14m sang cho c4c bénh nhan duy tri c4c
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chic néng F.VIII hodc cac bénh nhan tiép nhén didu tri véi cac cong thire F.VIIL
Do’ d6, cac stra d6i thém duoc thuc hién dé tao ra céc khang thé dic hiéu kép
trong d6 tac dung (rc ché F.Xaza khéng dugc ting cudng trong khi hoat tinh diy
manh sy phat sinh F.Xa dugc tang cuong thém.

Nhu 13 mot két qua, Q153-G4k/J232-G4h/L406-k, Q354-2106/J259-
z107/L324-k, Q360-G4k/J232-G4h/L406-k, Q360-z118/J300-z107/L334-k,
Q405-G4k/J232-G4h/L.248-k, Q458-z106/J346-z107/L408-k, Q460-z121/J327-
z119/L334-k, Q499-z118/J327-z107/L334-k, Q499-z118/J327-z107/L377-k,
Q499-2118/1346-2107/1.248-k, Q499-2121/J327-2119/L404-k, Q499-2121/3339-
z119/L377-k, va Q153-G4k/J142-G4h/L180-k da thu duogc nhu cac khang thé
dac hiéu kép c6 hoat tinh day manh su phat sinh F.Xa cao va tac dung Uc ché
F.Xaza thip. Ngoai ra, cic tac gia sang ché di phat hién ra Q153-G4k (SEQ ID
NO: 12), Q354-z106 (SEQ ID NO: 13), Q360-G4k (SEQ ID NO: 14), Q360-
z118 (SEQ ID NO: 15), Q405-G4k (SEQ ID NO: 16), Q458-z106 (SEQ ID NO:
17), Q460-z121 (SEQ ID NO: 18), Q499-z118 (SEQ ID NO: 19), va Q499-z121
(SEQ ID NO: 20) nhu chudi H khang thé F.IXa khang nguoi, J232-G4h (SEQ
ID NO: 21), J259-z107 (SEQ ID NO: 22), J300-z107 (SEQ ID NO: 23), J327-
z107 (SEQ ID NO: 24), J327-z119 (SEQ ID NO: 25), J339-z119 (SEQ ID NO:
26), J346-z107 (SEQ ID NO: 27), J142-G4h (SEQ ID NO: 170) nhu cac chudi
H khang thé F.X khang ngudi c6 hoat tinh diy manh su phat sinh F.Xa ting, va
L248-k (SEQ ID NO: 28), L324-k (SEQ ID NO: 29), L377-k (SEQ ID NO: 31),
L404-k (SEQ ID NO: 32), L408-k (SEQ ID NO: 34), va L180-k (SEQ ID NO:
171) nhu cac chudi L khang thé chia déu thong thuong.

Do céac khang thé ndy c6 cac hoat tinh diy manh sy phat sinh F.Xa rat

cao trong khi c6 céc tac dung trc ché F.Xaza bi triét ti€u, ching c6 thé c6 cac dac
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tinh rat hitu dung cho céc bénh nhan duy tri chirc ning F.VIII va cic bénh nhan
tiép nhan didu tri v6i cac cong thirc F.VIIL Do céc khang thé thuong c6 cac chu
ky ntra phan ra dai, va c6 thé duoc cung cp dudi da, cac khang thé dic hiéu kép
ndy c6 thé rat c6 tac dung cho cac bénh nhan chimg mau lodng khé dong A, khi
so v6i liéu phap thay thé hién tai bing su cung cip trong tinh mach ciia céc cong
thic F.VIII hién tai cho ching mau loang kh6 dong A.

Céc so séanh trinh tu cia cic ving bién dbi ciia mbi trong sb cac chudi
duogc sir dung trong Vi du 1 va Vi du 2 duogc thé hién trong céc Fig. 6A dén Fig.
6D. Vi duy, dé nang cao hoat tinh day manh} su phét sinh F.Xa cta khang thé dic
hiéu kép, cac axit amin dudi ddy d dugc phat hién 1a quan trong: trong chudi H
khang thé F.IXa khang ngudi, isoleuxin & vi tri 34, asparagin, glutamin, hozic
serin & vi tri 35, serin & vi tri 49, arginin 6 vi tri 61, axit glutamic & vi tri 62,
serin hodc threonin & vi tri 96, lysin hodc arginin & vi tri 98, serin hodc axit
glutamic & vi tri 99, phenylalanin hodc tyrosin & vi tri 100, glyxin & vi tri 100b,
tyrosin & vi tri 102, va tuong tu; trong chudi H khang thé F.X khang ngudi, axit
aspartic & vi tri 35, arginin & vi tri 53, lysin & vi tri 73, glyxin & vi tri 76, lysin
hodc arginin ¢ vi tri 96, tyrosin & vi tri 98, tyrosin & vi tri 100, histidin & vi tri
100a, va tuong tu; trong chudi L khang thé chia déu thong thuong, lysin hoac
arginin & vi tri 27, axit glutamic & vi tri 30, arginin & vi tri 31, glutamin & vi tri
32, arginin hodc glutamin & vi tri 50, serin & vi tri 52, arginin & vi tri 53, lysin &
vi tri 54, axit glutamic & vi tri 55, serin & vi tri 92, serin & vi tri 93, prolin & vi tri
94, prolin & vi tri 95, va tuong tu (ving bién dbi cac axit amin dugc danh sb
béng cach danh sb Kabat (Kabat EA va cdc dong tdc gid 1991. Sequences of
Proteins of Immunological Interest. NIH)).

Kha nang tmg dung trong cong nghi€p
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Sang ché cung cip cac phan tir gén két khang nguyén da dic hiéu cé hoat
tinh thay thé chirc ning cao dbi véi F.VIH, 13 cac khéang thé nhén dang ca enzym
va chit nén cia ching. Hon thé nira, sing ché cung cép cac phan tir gin két
khang nguyén da dic hiéu c6 hoat tinh thay thé chirc ning cao d6i véi F.VIII va
tac dung tc ché F.Xaza thip, 13 cac khang thé nhan dang ca enzym va chat nén
cua chung.

Do céc khang thé duoc 1am twong thich v6i ngudi thudng c6 d6 6n dinh
cao trong méu va gen mién dich thp, cac khang thé da dic hiéu ctia sang ché c6

thé c6 nhiéu trién vong d€ dung 1am cac dugc pham.
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Yéu cau bao ho

1. Khang thé da dic hiéu thay thé vé mit chirc ndng cho nhan t6 1am cho méu
déng VIIL, trong d6 bao gdm polypeptit thir nhat gébm cé vi tri gin két khang
nguyén thir nhit nhan ra nhén t6 1am cho méu déng IX va/hoic nhén t§ 1am cho
mau dong hoat héa IX va polypeptit thir ba gébm cé vi tri gan két khang nguyén
thir ba nhén ra nhén t6 1dm cho mau déng IX va/hodc nhén t6 1am cho mau déng
hoat hoa IX, ciing nhu polypeptit thir hai gdm c6 vi tri gén két khang nguyén thir
hai nhén ra nhan t6 1am cho méau déng X va polypeptit thir tur gdm c6 vi tri gén
két khang nguyén thr tr nhin ra nhan t6 1am cho mau déng X, trong d6 mbi
trong sb polypeptit thir nhét va polypeptit thir ba bao gém vi tri gén két khang
nguyén cia chudi H hodc chudi L ciia khang thé chdng lai nhan t6 1am cho mau
déng IX hodc nhan t6 1am cho mau dong hoat héa IX tuong tmg; va mdi trong
s6 polypeptit thir hai va polypeptit thir tir bao gdm vi tri gin két khang nguyén
cﬁé chudi H hoic chudi L cua khang thé chdng lai nhan t6 1am cho mau déng X
tuong Ung, trong do:
(a) vi tri gin két khang nguyén ciia polypeptit thir nhit bao gém vi tri gén két
khang nguyén trong d6 bao gbm CDR chudi H bao gém bét ky trong sb cac
trinh tu axit amin dugc chon tir (al) dén (all) dudi ddy, va vi tri gin két
khang nguyén cua polypeptit thir hai bao gom vi tri gén két khang nguyén
trong d6 bao gdm CDR chudi H bao gdm bit ky trong sd cac trinh tu axit
amin duoc chon tir (b1) d&n (b11) dudi day,:
(al) vi tri gén két khang nguyén gbém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 75, 76, va 77 (CDR chubi H cia Q1) tuong

ung;
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(a2) vi tri gan két khang nguyén gbm c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 78, 79, va 80 (CDR chudi H ctia Q31)
tuong ung;
(a3) vi tri gén két khang nguyén gdm c6 céc trinh tur axit amin CDR 1, 2,
va 3 chudi H caa SEQ ID NO: 81, 82, va 83 (CDR chudi H cua Q64)
tuong Ung;
(a4) vi tri gén két khéang nguyén gdm c6 cac trinh ty axit amin CDR 1, 2,
va 3 chudi H caa SEQ ID NO: 84, 85, va 86 (CDR chudi H cﬁa. Q85)
tuong Ung;
(a5) vi tri gén két khang nguyén gbm c6 cac trinh ty axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 87, 88, va 89 (CDR chudi H cta Q153)
tuong Ung;
(a6) vi tri gan két khang nguyén gbm c6 cac trinh ty axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 90, 91, va 92 (CDR chudi H cua Q354)
tuong Umg;
(a7) vi tri gén két khang nguyén gdm c6 cac trinh tyu axit amin CDR 1, 2,
va 3 chudi H cua SEQ ID NO: 93, 94, va 95 (CDR chudi H ctia Q360)
tuong Ung;
(a8) vi tri gén két khang nguyén gdm ¢6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 96, 97, va 98 (CDR chudi H ctia Q405)
tuong Ung;
(a9) vi tri gén két khang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,
va 3 chudi H ctia SEQ ID NO: 99, 100, va 101 (CDR chudi H ctia Q458)
tuong Ung;

(a10) vi trf gén két khang nguyén gbm c6 céc trinh tyr axit amin CDR 1, 2,
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va 3 chudi H ctia SEQ ID NO: 102, 103, va 104 (CDR chudi H ctia Q460)
tuong Ung;

(all) vi tri gén két khang nguyén gbém c6 céc trinh ty axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 105, 106, va 107 (CDR chubdi H ctia Q499)
tuong Ung;

(b1) vi tri gén két khang nguyén gbém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H ciua SEQ ID NO: 108, 109, va 110 (CDR chudi H ctia J232)
tuong Ung; |

(b2) vi tri gén két khang nguyén gdm c6 céc trinh tur axit amin CDR 1, 2,
va 3 chubi H cia SEQ ID NO: 111, 112, va 113 (CDR chudi H ctia J259)
tuong ung;

(b3) vi tri gén két khang nguyén gdém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cua SEQ ID NO: 114, 115, va 116 (CDR chudi H ciia J268)
tuong Ung; |

(b4) vi tri gén két khang nguyén gdém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 117, 118, va 119 (CDR chudi H cta J300)
tu’img ung;

(b5) vi tri gin két khang nguyén gbém c6 cac trinh tu axit amin CDR 1, 2,
va 3 chudi H cia SEQ ID NO: 120, 121, va 122 (CDR chuéi H cua J321)
tuong Ung;

(b6) vi tri gén két khang nguyén gdém c6 cac trinh tur axit amin CDR 1, 2,
va 3 chudi H cuia SEQ ID NO: 123, 124, va 125 (CDR chudi H cua J326)
tuong ung;

(b7) vi tri gén két khang nguyén gbém c6 cac trinh tur axit amin CDR 1, 2,
va 3 chudi H ciia SEQ ID NO: 126, 127, va 128 (CDR chubi H ctia J327)
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tuong Ung;

(b8) vi tri gén két khang nguyén gdém c6 cac trinh tir axit amin CDR 1, 2,

va 3 chudi H ctia SEQ ID NO: 129, 130, va 131 (CDR chudi H ctia J339)

tuong Ung;

(b9) vi tri gén két khang nguyén gdm c6 céc trinh t axit amin CDR 1, 2,

va 3 chudi H cua SEQ ID NO: 132, 133, va 134 (CDR chudi H cia J344)

tuong Ung;

(b10) vi tri gén két khang nguyén gdm c6 céc trinh ty axit amin CDR 1, 2,

va 3 chubi H cia SEQ ID NO: 135, 136, va 137 (CDR chudi H ctia J346)

tuong Ung; va

(b11) vi tri gén két khang nguyén gdm c6 céc trinh tu axit amin CDR 1, 2,

va 3 chubi H cia SEQ ID NO: 174, 175, va 176 (CDR chudi H ciia J142)

tuong tng; hoac
(b) vi tri gén két khang nguyén cua polypeptit thir nhat bao gém vi tri gan két
khang nguyén trong d6 bao gém ving bién dbi chudi H bao gém bét ky trong
s6 cac trinh ty axit amin duoc chon tir (al) dén (all) duéi ddy, va vi tri gén
két khang nguyén cla polypeptit thir hai bao gdm vi tri gén két khang nguyén
trong d6 bao gém ving bién dbi chudi H bao gdbm bt ky trong sb céc trinh tur
axit amin dugc chon tir (b1) dén (b11) dudi day:

(al) vi tri gin két khang nguyén gdm cé trinh tu axit amin ving bién dbi

chudi H ciia SEQ ID NO: 35 (Ving bién dbi chudi H ciia Q1);

(a2) vi tri gén két khang nguyén gdm cé trinh ty axit amin ving bién d6i

chudi H ciia SEQ ID NO: 36 (Vung bién dbi chudi H ciia Q31);

(a3) vi tri gén két khang nguyén gdm cé trinh tu axit amin vung bién d6i

chubi H cta SEQ ID NO: 37 (Vung bién dbi chudi H ctia Q64);
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(ad) vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H cia SEQ ID NO: 38 (Ving bién dbi chudi H cua Q85);

(a5) vi tri gén két khang nguyén gém c6 trinh tu axit amin ving bién dbi
chudi H cia SEQ ID NO: 39 (Ving bién dbi chudi H cia Q153);

(a6) vi tri gén két khang nguyén gdm c6 trinh tr axit amin ving bién dbi
chudi H ctia SEQ ID NO: 40 (Ving bién dbi chudi H cia Q354);

(a7) vi tri gén két khang nguyén gdm c6 trinh tur axit amin ving bién d6i
chudi H ctia SEQ ID NO: 41 (Ving bién dbi chudi H cua Q3 60);

(a8) vi tri gén két khang ngliyén gbm ¢6 trinh ty axit amin vung bién dbi
chudi H ciia SEQ ID NO: 42 (Ving bién dbi chudi H cua Q405);

(a9) vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 43 (Ving bién dbi chudi H cua Q458);

(al10) vi tri gén két khang nguyén gdm c6 trinh tir axit amin vung bién ddi
chudi H ciia SEQ ID NO: 44 (Ving bién dbi chudi H ctia Q460);

(all) vi tri gén két khang nguyén gdém c6 trinh tur axit amin vung bién dbi
chudi H ciia SEQ ID NO: 45 (Ving bién dbi chudi H ctia Q499);

(b1) vi tri gan két khang ‘nguyén gbm ¢4 trinh ty axit amin vung bién dbi
chudi H ciia SEQ ID NO: 46 (Ving bién dbi chudi H cta J232);

(b2) vi tri gin két khang nguyén gbm ¢ trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 47 (Ving bién dbi chudi H cua J 259);

(b3) vi tri gin két khang nguyén gdm c6 trinh tu axit amin ving bién d6i
chudi H ciia SEQ ID NO: 48 (Ving bién dbi chudi H cua J268);

(b4) vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 49 (Ving bién dbi chudi H cta J300);

(b5) vi tri gn két khang nguyén gbm c6 trinh ty axit amin ving bién dbi
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chudi H ciia SEQ ID NO: 50 (Ving bién dbi chudi H ctia J321);
(b6) vi tri gin két khang nguyén gdm c6 trinh tu axit amin ving bién dbi
chudi H ciia SEQ ID NO: 51 (Vung bién d6i chudi H cua J326);
(b7) vi tri gan két khang nguyén gdm 06 trinh tur axit amin ving bién d6i
chudi H ciia SEQ ID NO: 52 (Vung bién dbi chubi H ctia J327);
(b8) vi tri gin két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ciia SEQ ID NO: 53 (Vung bién d6i chudi H ctia J339);
(b9) vi tri gén két khang nguyén gdm c6 trinh ty axit amin ving bién dbi
chudi H ctia SEQ ID NO: 54 (Ving bién dbi chudi H cta J344);
(b10) vi tri gan két khang nguyén gbém cé trinh tir axit amin ving bién ddi
chudi H ciia SEQ ID NO: 55 (Vung bién dbi chudi H cia J346); va
(b11) vi tri gén két khang nguyén gbém c6 trinh tu axit amin ving bién d6i
chudi H ciia SEQ ID NO: 172 (Ving bién dbi chuSi H cua J142), trong
do:
(a) cac vi tri gén két khang nguyén duoc bao gbm trong polypeptit thir
ba va polypeptit thir tur bao gém vi tri gén két khang nguyén trong d6
bao gébm CDR chudi L bao gdm bt ky tfong sd céc trinh ty axit amin
duoc chon tir (c1) dén (c10) duéi day:
(c1) vi tri gin két khang nguyén gdm c6 cac trinh ty axit amin
CDRI, 2, va 3 chudi L caa SEQ ID NO: 138, 139, va 140 (CDR
chudi L ctia L2) tuong ting;
(c2) vi tri gén két khang nguyén gdém c6 cac trinh ty axit amin
CDRI, 2, va 3 chudi L cia SEQ ID NO: 141, 142, va 143 (CDR
chudi L cia L45) tuong tng;

(c3) vi tri gin két khang nguyén gbém c6 cac trinh ty axit amin
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CDRI, 2, va 3 chubi L cia SEQ ID NO: 144, 145, va 146 (CDR
chudi L ciia L.248) tuong ting;
(c4) vi tri gin két khang nguyén gdm c6 cac trinh tu axit amin
CDR1, 2, va 3 chudi L cia SEQ ID NO: 147, 148, va 149 (CDR
chudi L ctia L.324) tuong tng;
(c5) vi tri gén két khang nguyén gdém c6 céc trinh ty axit amin
CDRI, 2, va 3 chubi L cia SEQ ID NO: 150, 151, va 152 (CDR
chudi L ctia L.334) tuong tng;
(c6) vi tri gin két khang nguyén gdém c6 céc trinh tu axit amin
CDRI, 2, va 3 chudi L ctia SEQ ID NO: 153, 154, va 155 (CDR
chudi L ctia L377) tuong Ung;
(c7) vi tri gén két khang nguyén gbém c6 cac trinh ty axit amin
CDRI, 2, va 3 chudi L ctia SEQ ID NO: 156, 157, va 158 (CDR
chudi L ctia L404) tuong tng;
(c8) vi tri gin két khang nguyén gbm c6 cac trinh ty axit amin
CDRI1, 2, va 3 chudi L cia SEQ ID NO: 159, 160, va 161 (CDR
chubi L ctia L406) tuong Ung; -
(c9) vi tri gin két khang nguyén gdém c6 cac trinh ty axit amin
CDRI1, 2, va 3 chubi L cia SEQ ID NO: 137, 138, va 139 (CDR
chudi L ctia L408) tuong ng; va
(c10) vi tri gin két khang nguyén gbém cé cac trinh tu axit amin
CDR1, 2, va 3 chudi L cia SEQ ID NO: 177, 178, va 179 (CDR
chudi L ctia L180) tuong tmg; hoic

(b) céc vi tri gan két khang nguyén dugc bao gém trong polypeptit thir

ba va polypeptit thit tur bao gom vi tri gin két khang nguyén trong d6
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bao gdém ving bién d6i chudi L bao gdm bat ky trong sb céc trinh tur

axit amin dugc chon tir (c1) dén (c10) dudi day:
(c1) vi tri gén két khang nguyén gdm c6 trinh tir axit amin ving
bién dbi chubi L cua SEQ ID NO: 56 (Ving bién dbi chudi L cia
L2);,
(c2) vi tri gén két khang nguyén gdém c6 trinh tur axit amin ving
bién dbi chudi L cua SEQ ID NO: 57 (Ving bién dbi chudi L cia
L45);
(c3) vi tri gén két khang nguyén gbém c6 trinh tir axit amin ving
bién dbi chudi L cia SEQ ID NO: 58 (Ving bién dbi chudi L cia
1.248);
(c4) vi tri gin két khang nguyén gdm c6 trinh tur axit amin ving
bién dbi chudi L cua SEQ ID NO: 59 (Ving bién dbi chudi L cua
L324);
(c5) vi tri gén két khang nguyén gdm c6 trinh tu axit amin ving
bién dbi chudi L cia SEQ ID NO: 60 (Ving bién dbi chudi L cia
L334); '
(c6) vi tri gén két khang nguyén gbém c6 trinh tir axit amin ving
bién dbi chudi L ctia SEQ ID NO: 61 (Ving bién d6i chudi L cia
L377);
(c7) vi tri gén két khang nguyén gdém c6 trinh tir axit amin ving
bién dbi chubi L cua SEQ ID NO: 62 (Ving bién dbi chudi L cua
L404),
(c8) vi tri gén két khang nguyén gbém c6 trinh tir axit amin ving

bién dbi chudi L cia SEQ ID NO: 63 (Ving bién dbi chudi L ciia
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L406);
(c9) vi tri gin két khang nguyén gdm c6 trinh ty axit amin ving
bién dbi chudi L ciia SEQ ID NO: 64 (Ving bién dbi chudi L ctia
L408); va
(c10) vi tri gén két khang nguyén gdm cé trinh tu axit amin ving
bién dbi chudi L cua SEQ ID NO: 173 (Ving bién dbi chudi L cua
L180),
trong d6 sy thay thé vé mit chitc ning cho nhan t6 1am cho mau dong
VIII duge tao ra tir nhan t6 1am cho mau déng hoat héa X (F.Xa) day
manh su phat sinh hoat tinh cao hon hoat tinh cta khang thé dic hiéu
kép (hA69-KQ/hB26-PF/hAL-AQ) trong d6 bao gbm chubi H gdm co
SEQ ID NO: 165 va 166, va chudi L gin két chung gom c6 SEQ ID
NO: 167.
2. Khang thé da dic hiéu theo diém 1, trong do:
(a) céac polypeptit thur nhit va thir hai con bao gébm ving 6n dinh chudi H
khang thé, va cac polypeptit thir ba va thi tu bao gbm ving 6n dinh chudi L
khang thé; hodc
(b) cac polypeptit thir nhat va thir hai bao gébm ving 6n dinh chudi H khang
thé, va cac polypeptit thit ba va thit tu bao gdm ving 6n dinh chudi L khang
thé, va trong d6 polypeptit thir ba va polypeptit thir tur 1a chudi L gan két
chung.
3. Khéng thé da dic hiéu theo diém 2, trong d6:
(a) polypeptit thir nhat bao gdm ving 6n dinh chudi H khang thé bao gém bét
ky trong sb cac trinh tyr axit amin dugc chon tir nhém bao gdm (d1) dén (d6)

dudi day hodc nhom bao gém (d7) dén (d9) dudi day, va polypeptit thit hai
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bao gdm ving én dinh chudi H khang thé bao gbm bt ky trong sb cac trinh tur
axit amin duogc chon tir nhém khac tir polypeptit thir nhat néu trén do:
(d1) vang én dinh chudi H ciia SEQ ID NO: 65;
(d2) ving én dinh chudi H ciia SEQ ID NO: 66;
(d3) ving én dinh chudi H ciia SEQ ID NO: 67;
(d4) vung 6n dinh chudi H cia SEQ ID NO: 68;
(d5) ving 6n dinh chudi H ciia SEQ ID NO: 69;
(d6) ving 6n dinh chudi H cia SEQ ID NO: 70;
(d7) ving 6n dinh chudi H ciia SEQ ID NO: 71;
(d8) vung 6n dinh chudi H ciia SEQ ID NO: 72; va
(d9) ving 6n dinh chudi H ciia SEQ ID NO: 73.
(b) céac polypeptit thir ba va thir tir bao gdm ving 6n dinh chudi L khang thé
bao gdm trinh tu axit amin dudi day:
(e) ving 6n dinh chudi L cia SEQ ID NO: 74.
(c) polypeptit thir nhat bao gdbm chudi H khang thé bat ky dugc chon tir (al)
dén (al4) duéi day, polypeptit thir hai bao gdm chudi H khang thé bét ky
dugc chon tir (b1) dén (b12) dudi day, va polypeptit thir ba va polypeptit thir
tu bao gdm chubi L khang thé bat ky duoc chon tir (c1) dén (c10) dudi day:
(al) chudi H khang thé bao gbm trinh tu axit amin cia SEQ ID NO: 1;
(a2) chudi H khang thé bao gbm trinh tu axit amin cia SEQ ID NO: 2;
(a3) chudi H khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 3;
(a4) chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO: 10;
(a5) chudi H khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 11;
(a6) chudi H khang thé bao gdm trinh tu axit amin cua SEQ ID NO: 12;
(a7) chudi H khang thé bao gbdm trinh tu axit amin cia SEQ ID NO: 13;
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(a8) chudi H khang thé bao gdm trinh ty axit amin ciia SEQ ID NO: 14;
(a9) chudi H khang thé bao gbém trinh tu axit amin ciia SEQ ID NO: 15;
(a10) chudi H khang thé bao gdm trinh tu axit amin cia SEQ ID NO: 16;
(all) chudi H khang thé bao gdm trinh tyr axit amin cia SEQ ID NO: 17;
(a12) chudi H khang thé bao gdm trinh tur axit amin ciia SEQ ID NO: 18;
(a13) chudi H khang thé bao gdm trinh tir axit amin cia SEQ ID NO: 19;
(a14) chudi H khang thé bao gbm trinh tir axit amin cia SEQ ID NO: 20;
(b1) chudi H khang thé bao gdm trinh tur axit amin ctia SEQ ID NO: 4;
(b2) chudi H khang thé bao gdm trinh tur axit amin ctia SEQ ID NO: 5;
(b3) chudi H khang thé bao gdm trinh tur axit amin ctia SEQ ID NO: 6;
(b4) chudi H khang thé bao gbém trinh tu axit amin cia SEQ ID NO: 7;
(b5) chudi H khang thé bao gdm trinh tu axit amin ciia SEQ ID NO: 21;
(b6) chudi H khang thé bao gdm trinh tur axit amin ctia SEQ ID NO: 22;
(b7) chudi H khang thé bao gdm trinh tur axit amin ctia SEQ ID NO: 23;
(b8) chudi H khang thé bao gdm trinh ty axit amin ctia SEQ ID NO: 24;
(b9) chudi H khang thé bao gdm trinh ty axit amin ctia SEQ ID NO: 25;
(b10) chudi H khéang thé bao gbm trinh tur axit amin ctia SEQ ID NO: 26;
(b11) chudi H khang thé bao gbém trinh tur axit amin ctia SEQ ID NO: 27;
(b12) chudi H khang thé bao gdm trinh ty axit amin ctia SEQ ID NO:
170;

(c1) chudi L khang thé bao gom trinh tu axit amin cia SEQ ID NO: 8;
(c2) chudi L khang thé bao gdm trinh tu axit amin ciia SEQ ID NO: 9;
(c3) chudi L khang thé bao gbém trinh tu axit amin ctia SEQ ID NO: 28;
(c4) chudi L khang thé bao gdm trinh tir axit amin ciia SEQ ID NO: 29;
(c5) chudi L khang thé bao gdm trinh t axit amin ciia SEQ ID NO: 30;
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(c6) chudi L khang thé bao gdm trinh tyr axit amin ciia SEQ ID NO: 31;
(c7) chudi L khang thé bao gbm trinh tyr axit amin cia SEQ ID NO: 32;
(c8) chubi L khang thé bao gdm trinh tyr axit amin cia SEQ ID NO: 33;
(c9) chudi L khang thé bao gdm trinh tur axit amin cia SEQ ID NO: 34;
va
(c10) chudi L khéang thé bao gbém trinh tyr axit amin ctia SEQ ID NO: 171.
4. Khang thé dic hiéu kép ciia bat ky trong s (a) dén (u) dudi day:
(a) khang thé dic hidu kép, trong d6 polypeptit thir nhat 1a chudi H bao gém
trinh tu axit amin cia SEQ ID NO: 1, polypeptit thir hai 13 chudi H bao gbm
trinh tu axit amin cia SEQ ID NO: 4, va polypeptit thr ba va polypeptit thu
tur 14 chudi L gin két chung ciia SEQ ID NO: 9;
(b) khéng thé dic hidu kép, trong d6 polypeptit thir nhét 13 chudi H bao gém
trinh tu axit amin cia SEQ ID NO: 1, polypeptit thir hai 13 chudi H bao gbm
trinh ty axit amin cua SEQ ID NO: 5, va polypeptit thir ba va polypeptit thi
tu 12 chudi L gan két chung ctia SEQ ID NO: 9; |
(c) khang thé dic hiéu kép, trong dé polypeptit thir nhat 13 chudi H bao gém
trinh tur axit amin ctia SEQ ID NO: 2, polypeptit thir hai 13 chudi H bao gdm
trinh ty axit amin cua SEQ ID NO: 6, va polypeptit thir ba va polypeptit thix
tur 13 chudi L gén két chung caa SEQ ID NO: 8;
(d) khang thé dic hiéu kép, trong dé polypeptit thir nhat 13 chudi H bao gém
trinh tu axit amin cia SEQ ID NO: 3, polypeptit thir hai 13 chudi H bao gdm
trinh ty axit amin cua SEQ ID NO: 7, va polypeptit thir ba va polypeptit thix
tur 14 chudi L gén két chung ctia SEQ ID NO: 9;
(e) khang thé dic hiéu kép, trong d6 polypeptit thir nhat 1a chudi H bao gém
trinh tur axit amin ctia SEQ ID NO: 10, polypeptit thir hai 12 chudi H bao gébm
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trinh tu axit amin cua SEQ ID NO: 6, va polypeptit thir ba va polypeptit thu
tur 1a chubi L gén két chung ciia SEQ ID NO: 30;

() khang thé dic hiéu kép, trong d6 polypeptit thir nhét 14 chudi H bao gdm
trinh tu axit amin cia SEQ ID NO: 10, polypeptit thit hai 1a chudi H bao gdbm
trinh tu axit amin cia SEQ ID NO: 7, va polypeptit thir ba va polypeptit thu
tu 1a chudi L gin két chung ciia SEQ ID NO: 33;

(g) khéang thé dic hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao gdbm
trinh tyr axit amin ctia SEQ ID NO: 11, polypeptit thit hai 13 chudi H bao gém
trinh ty axit amin cua SEQ ID NO: 4, va polypeptit thir ba va polypeptit thir
tu 1a chudi L gén két chung ciia SEQ ID NO: 33;

(h) khang thé dac hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao gdm
trinh tu axit amin cta SEQ ID NO: 11, polypeptit thir hai 1a chudi H bao gdm
trinh tu axit amin ctia SEQ ID NO: 5, va polypeptit thit ba va polypeptit thir
tu 1a chubi L gén két chung ciia SEQ ID NO: 30;

(i) khéang thé dic hiéu kép, trong d6 polypeptit thir nhét 1a chudi H bao gdm
trinh tu axit amin cia SEQ ID NO: 12, polypeptit thir hai 1a chudi H bao gdbm
trinh tu axit amin ciia SEQ ID NO: 21, va polypeptit thir ba va polypeptit thar
tu 1a chudi L gén két chung ctia SEQ ID NO: 33;

(j) khéng thé dic hiéu kép, trong d6 polypeptit thir nhét 1a chudi H bao gbdm
trinh ty axit amin cia SEQ ID NO: 13, polypeptit thir hai 14 chudi H bao gom
trinh tu axit amin ciia SEQ ID NO: 22, va polypeptit thir ba va polypeptit thar
tu 1a chudi L gin két chung ctia SEQ ID NO: 29;

(k) khang thé dic hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao gém
trinh ty axit amin caa SEQ ID NO: 14, polypeptit thir hai 1a chudi H bao gbm

trinh tu axit amin cua SEQ ID NO: 21, va polypeptit thir ba va polypeptit thi
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tur 13 chudi L gin két chung ctia SEQ ID NO: 33;

(1) khang thé dic hiéu kép, trong dé polypeptit thir nhit 13 chudi H bao gdbm
trinh ty axit amin cia SEQ ID NO: 15, polypeptit thir hai 1a chudi H bao gém
trinh tu axit amin ctia SEQ ID NO: 23, va polypeptit thir ba va polypeptit thir
tu 12 chudi L gén két chung ciia SEQ ID NO: 30;

(m) khang thé dic hiéu kép, trong dé polypeptit thir nhit 13 chudi H bao gom
trinh ty axit amin cia SEQ ID NO: 16, polypeptit thir hai 13 chudi H bao gdm
trinh tu axit amin ctia SEQ ID NO: 21, va polypeptit thir ba va polypeptit thir
tur 1a chudi L gén két chung cia SEQ ID NO: 28;

(n) khang thé dic hiéu kép, trong d6 polypeptit thir nhat 1a chudi H bao gém
trinh tu axit amin caa SEQ ID NO: 17, polypeptit thir hai 13 chudi H bao gbm
trinh tu axit amin cia SEQ ID NO: 27, va polypeptit thit ba va polypeptit thir
tur 1a chudi L gén két chung ctia SEQ ID NO: 34;

(0) a khang thé dic hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao
gdm trinh ty axit amin ciia SEQ ID NO: 18, polypeptit thir hai 1a chudi H bao
gdm trinh tir axit amin cia SEQ ID NO: 25, va polypeptit thir ba va polypeptit
thir tu 12 chudi L gén két chung ctia SEQ ID NO: 30;

(p) khéang thé dic hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao gém
trinh ty axit amin cia SEQ ID NO: 19, polypeptit thir hai 1a chudi H bao gém
trinh ty axit amin cua SEQ ID NO: 24, va polypeptit thir ba va polypeptit thir
tur 14 chudi L gén két chung ciia SEQ ID NO: 30;

(q) a khang thé dic hiéu kép, trong d6 polypeptit thir nhét 13 chudi H bao
gbm trinh tir axit amin cia SEQ ID NO: 19, polypeptit thit hai 1a chudi H bao
gdm trinh tu axit amin ciia SEQ ID NO: 24, va polypeptit thit ba va polypeptit
thr tu 13 chudi L gén két chung cia SEQ ID NO: 31;
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(r) khéang thé dic hiéu kép, trong d6 polypeptit thir nhit 1a chudi H bao gém
trinh ty axit amin cia SEQ ID NO: 19, polypeptit thir hai 1a chui H bao gbm
trinh tu axit amin cua SEQ ID NO: 27, va polypeptit thit ba va polypeptit thir
tur 14 chudi L gén két chung ctia SEQ ID NO: 28;
(s) khéng thé dic hiéu kép, trong d6 polypeptit thir nhit 1a chudi H bao gém
trinh tu axit amin cia SEQ ID NO: 20, polypeptit thir hai 1a chudi H bao gdm
trinh ty axit amin cia SEQ ID NO: 25, va polypeptit thu bé va polypeptit thir

trla chudi L gén két chung cua SEQ ID NO: 32;
(t) khéng thé dic hiéu kép, trong d6 polypeptit thir nhét 1a chudi H bao gom
trinh tu axit amin cia SEQ ID NO: 20, polypeptit thir hai 1a chudi H bao gbm
trinh tu axit amin cda SEQ ID NO: 26, va polypeptit thir ba va polypeptit thir
tu 14 chudi L gin két chung cia SEQ ID NO: 31; va
(u) khéang thé dic hiéu kép, trong d6 polypeptit thir nhit 15 chudi H bao gém
trinh tu axit amin cia SEQ ID NO: 12, polypeptit thir hai 1a chudi H bao gdm
trinh tu axit amin cia SEQ ID NO: 170, va polypeptit thir ba va poiypeptit th
tur 1a chudi L gén két chung ciia SEQ ID NO: 171.

5. Axit nucleic ma héa khang thé da dic hiéu theo diém bt ky trong s6 cac diém

1 dén 3 hoic khang thé dic hiéu kép theo diém 4.

6. Vecto dugc chén axit nucleic theo diém 5.

7. Té bao chira axit nucleic theo diém 5 hoic vecto theo diém 6.

8. Phuong phéap san xuét khang thé da dic hiéu theo diém bét ky trong sb céc

diém 1 dén 3 hoac khang thé dic hiéu kép theo diém 4 bao gébm budc nudi té

bao theo diém 7.

9. Dugc phim chira khang thé da dic hiéu theo diém bét ky trong s cac diém 1

dén 3 hodc khang thé dic hiéu kép theo diém 4, va chét mang dugc dung.

-116-



28021

10. Kit, trong d6 kit ndy it nhat bao gébm khang thé da dic hiéu theo diém bét ky
trong s6 cac diém 1 dén 3 hoac khang thé dic hiéu kép theo diém 4, hoic dugc

pham theo diém 9.
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190

Cys

Glu

Leu

Leu

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Met

255

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile



Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu
385

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Glu

Gln

Lys

Leu

Lys
325

-Lys

Ser

Lys

Gln

Val

Phe

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

390

Thr

Asn

Arg

295

Val

Ser

Lys

Lys

Phe

375

Glu

28021

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Val Vval

265

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro

345

Met Thr

Pro Ser

Asn Tyr

-127-

Val

Asp

Phe

Asp

315

Leu

Lys

Asp

Lys
395

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Thr

Ser

270

Glu

Thr

Asn

Ser

Gln

350

Val

Val

Pro

Gln

Val

Tyr

Ile

335

Val

Ser

Glu

Pro

Glu

His

Arg

Lys

320

Glu

Leu

Trp

Val
400



Leu Asp Ser Asp

Lys Ser Arg Trp
420

Glu Ala Leu His

435
<210> 4
<211> 444
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu

<400> 4

Gln Val Gln Leu

1

Ser Val Lys Val
20

Asn Met Asp Trp
35

Gly Asp Ile Asn
50

28021

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu
440 445

nhén tao

Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
5 10 15

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn
25 30

Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
40 45

Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe
55 60

-128-



Gln

65

Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Asp

Glu

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Arg

Leu

Arg

Val

115

Ala

Leu

Gly

Ser

Leu

195

Val

Ser

Lys

100

Thr

Pro

Val

Ala

Gly

180

Gly

Ile

Ser

85

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Met

70

Leu

Arg

Ser

Ser

Asp

150

Thr

Tyr

Lys

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ser

Thr

Val

Ser

Tyr

Ala

120

Ser

Phe

Gly

Leu

Tyr
200

28021

Asp Lys

Glu Asp
90

His Leu

105

Ser Thr

Thr Ser

Pro Glu

Val His

170

Ser Ser

185

Thr Cys

-129-

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Thr

Ala

Glu

Gly

Ser

140

Val

Phe

Val

Val

Gly

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp
205

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Ala

His

95

Glu

Val

Ala

Ser

Val

175

Pro

LyS

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro



Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Gln

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Cys

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Val

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Asp

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Lys

215

Pro

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Lys

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

28021

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln
345

Gln Val

-130-

Ser

Gly

235

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Ser

Lys

220

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Tyr

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Ser

Gly

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Ala

Pro

Phe

240

Pro

Val

Thr

Val

Cys "

320

Ser

Pro

Val



Lys

Gln

385

Gly

Gln

Asn

Gly

370

Pro

Ser

Glu

His

<210>

<211>

<212>

<213>

<220>

<223>

<400>

355

Phe

Glu

Phe

Gly

Tyr

435

5
444

PRT

trinh tu nhédn tao

Tyr

Asn

Phe

Asn

420

Thr

Nh&n tao

Pro

Asn

Leu

405

Val

Gln

Ser

Tyr

390

Val

Phe

Lys

Asp

375

Lys

Ser

Ser

Ser

360

Ile

Thr

Arg

Cys

Leu

440

28021

Ala Val

Thr Pro

Leu Thr
410

Ser Val

425

Ser Leu

Glu

Pro

395

Val

Met

Ser

Trp

380

Val

Asp

His

Leu

365

Glu Ser Asn Gly

Leu Asp Ser Asp
400

Lys Ser Arg Trp
415

Glu Ala Leu His
430

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5

10

-131-

15



Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Pro

Gly

145

Asn

Val

Met

Asp

50

Asp

Glu

Arg

Leu

Leu

130

Cys

Ser

Lys

His

35

Ile

Arg

Leu

Arg

Val

115

Ala

Leu

Gly

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

Pro

Val

Ala

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Lys

Leu

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Asp

150

Thr

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ala

Ala

40

Gly

Val

Ser

Tyr

Ala

120

Ser

Phe

Gly

28021

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

His Leu

105

Ser Thr

Thr Ser

Pro Glu

Val His

-132-

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Thr

Gly

Tyr

60

Thr

Ala

Glu

Gly

Ser

140

Val

Phe

Phe

Leu

45

Asn

Asp

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Asp

Trp

Glu

Ala

His

95

Glu

Val

Ala

Ser

Val

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu



Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Gly

180

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Glu

His

Tyr

Lys

Asp

Ala

230

Pro

Val

Val

Gln

Gln
310

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Phe

295

Asp

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

28021

170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

Ser Thr

Leu Asn

-133-

Val

Asn

Ser

235

Met

Gln

Val

Tyr

315

Val

Val

Lys

220

Ile

Glu

His

Arg

300

Lys

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

Val

Glu

Val

190

His

Gly

Ser

Pro

270

Ala

Val

Tyr

175

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Ser

Pro

Pro

Phe

240

Pro

Val

Thr

Val

Cys
320



Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Val

Ala

Gln

Gly

370

Pro

Ser

Glu

His

<210>

<211>

<212>

Ser

Lys

Cys

355

Phe

Glu

Phe

Gly

Tyr
435

444

PRT

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Gly

Pro

Thr

Ser

Tyr

390

Val

Phe

Lys

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Pro

Glu

Asn

360

Ile

Thr

Arg

Cys

Leu

440

28021

Ser

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Ser

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

-134-

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Leu

Lys

Thr

Ser

365

Glu

Leu

Lys

Glu

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

Ile

335

Pro

Ala

Asn

Ser

Arg

415

Leu

Ser

Pro

Val

Gly

Asp

400

Trp

His



<213>

<220>

<223>

<400>

Gln

Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Val

Val

Met

Asp

50

Asp

Glu

Arg

Leu

Nhéan

tao

trinh tu

Gln

Lys

Asp

35

Ile

Arg

Leu

Arg

Val
115

Leu

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

nhén tao

Val

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Gln

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Gly

Val

Ser

Asn

Ala
120

28021

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

His Leu

105

Ser Thr

-135-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Lys

Thr

Gly

Tyr

60

Thr

Ala

Glu

Gly

Lys

Phe

Leu

45

Asn

Asp

Val

Trp

Pro

125

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Gly

15

Asp

Trp

Glu

Ala

His

95

Glu

Val

Ala

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe



Pro

Gly

145

Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys
260

Cys

Lys

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Ser

Asp

150

Thr

Tyr

Gln

Asp

Ala

230

Pro

Val

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Ser

Phe

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

28021

Thr Ser

Pro Glu

Val His

170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

-136-

Glu

Pro

155

Thr

Val

Asn

Ser

Gly

235

Met

Gln

Ser

140

Val

Phe

Val

Val

Lys

220

Gly

Ile

Glu

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Ala

Val

Ala

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

Val



Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Phe

Pro

290

Thr

Val

Ala

Gln

Gly

370

Pro

Ser

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Asp

Tyr

295 .

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

28021

Val Glu

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln

345

Gln Val

Ala Val

Thr Pro

Leu Thr

410

-137-

Val

Tyr

315

Ile

Val

Ser

Glu

Pro

395

Val

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg
415

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp



28021

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

420

425

Asn Arg Tyr Thr Gln Glu Ser Leu Ser Leu Ser Pro

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

<220>
<223>

<400>

Gln Val

Ser Val

Asn Met

Gly Asp

50

Gln Asp
65

435

7
444
PRT

Nhén

tao

trinh tu

Gln

Asp
35

Ile

Arg

Leu

Val

20

Trp

Asn

Val

nhédn tao

Val

Ser

Val

Thr

Ile

Gln

Cys

Arg

Lys

Met

70

Ser

Lys

Gln

Ser

55

Thr

440

Gly

Ala

Ala

40

Gly

Val

Ser Glu
10

Ser Gly

25

Pro Gly

Gly Ser

Asp Lys

-138-

Leu

Tyr

Gln

Ile

Ser

75

Lys

Thr

Gly

Tyr

60

Thr

Lys

Phe

Leu

45

Asn

Asp

430

Pro

Thr

30

Glu

Glu

Thr

Gly

15

Asp

Trp

Glu

Ala

Ala

Asn

Met

Phe

Tyr
80



Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Glu

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Leu

Arg

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Ser

Gln

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Ser

85

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Leu

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys
215

Ser

Tyr

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

28021

Glu Asp
90

His Leu

105

Ser Thr

Thr Ser

Pro Glu

Val His

170

Ser Ser
185

Thr Cys

Val Glu

-139-

Thr

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Ser

Ala

Glu

Gly

Ser

140

Val

Phe

Val

Val

Lys
220

Thr

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

His

95

Glu

Val

Ala

Ser

Val

175

Pro

Lys

Pro

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro



Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Gln

Gly

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

28021

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln

345

Gln Val

Ala Val

-140-

235

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly



28021

370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 . 425 430

Asn Arg Tyr Thr Gln Glu Ser Leu Ser Leu Ser Pro

435 440
<210> 8
<211> 213
<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao

<400> 8

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 Lys Ala Ser Gln Asn Ile Tyr Lys Asn
20 25 30

-141-



Leu

Tyr

Ser

65

Glu

Phe

Ser

Ala

Val

145

Ser

Thr

Ala

Ser

50

Arg

Asp

Gly

Val

Ser

130

Gln

Val

Leu

Trp

35

Ala

Tyr

Leu

Phe

115

Val

Trp

Thr

Thr

Tyr

Ser

Gly

Ala

100

Ile

Val

Lys

Glu

Leu

Gln

Tyr

Thr

Thr

85

Thr

Phe

Cys

Val

Gln

165

Ser

Gln

Arg

Asp-

70

Tyr

Lys

Pro

Leu

Asp

150

Asp

Lys

Lys

Tyr

55

Phe

Tyr

Val

Pro

Leu

135

Asn

Ser

Ala

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Asn

Ala

Lys

Asp

28021

Gly Gln

Gly Vval

Leu Thr

Gln Gln
90

Ile Lys
105

Asp Glu

Asn Phe

Leu Gln

Asp Ser

170

Tyr Glu

-142-

Ala

Pro

Ile

75

Tyr

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

Asp

60

Ser

Tyr

Thr

Leu

Pro

140

Gly

Tyr

His

Lys

45

Arg

Ser

Ser

Val

Lys

125

Arg

Asn

Ser

Lys

Leu

Phe

Leu

Gly

Ala

110

Ser

Glu

Ser

Leu

Val

Leu

Ser

Gln

Leu

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala



180

28021

185

190

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe

195

200

Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

Asp Ile

Asp Arg

Leu Ala

Tyr Ser
50

214
PRT

Nhé&n tao

trinh tu

Gln Met

Val Thr
20

Trp Tyr
35

Ala Ser

nhén tao

Thr Gln Ser Pro Ser Ser Leu Ser

5 10

Ile Thr Cys Lys Ala Ser Gln Asn
25

Gln Gln Lys Pro Gly Gln Ala Pro
40

Tyr Arg Tyr Ser Gly Val Pro Asp
55 60

-143-

205

Ala

Ile

Lys

45

Arg

Ser

Tyr

30

Leu

Phe

Val Gly

15

Lys Asn

Leu Ile

Ser Gly



Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

Tyr

Leu

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

28021

Leu Thr

Gln Gln
90

Glu‘Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-144-

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val

205

Leu

Pro

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



210

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asp

Ala

Lys

65

Leu

Val

Leu

Met

Ser

50

Gly

Gln

10
448
PRT

Nhéan

tao

trinh tu

10

Gln

Arg

Ala

35

Ile

Arg

Met

Leu

Leu

20

Trp

Ser

Phe

Asn

nhén tao

Val

Ser

Val

Pro

Thr

Ser

85

Glu

Cys

Arg

Ser

Val

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Gly

Ala

Ala

40

Gly

Arg

Ala

28021

Gly Gly
10

Ser Gly

25

Pro Gly

Ser Thr

Asp Asn

Glu Asp
90

-145-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Val Gln

Thr Phe

Gly Leu
45

Tyr Arg
60

Lys Asn

Ala Val

Pro

Ser

30

Glu

Arg

Ser

Tyr

Gly

15

Tyr

Trp

Ser

Leu

Tyr
95

Gly

Tyr

Val

Val

Tyr

80

Cys



Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Arg

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Ala

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Cys

Leu

His

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Asn

Val

Ala

135

Leu

Gly

Ser

Leu

Thr
215

Pro

Pro

Phe

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

28021

Gly Ala
105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr

185

Thr Lys

Val Asp

Pro Ala

Lys Pro

-146-

Gly

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Tyr

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Phe

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Leu

Leu

Asp

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Met

Phe

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile



Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu
385

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Val

Phe

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

390

Thr

Asn

Arg

295

Val

Ser

Lys

Lys

Phe

375

Glu

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

28021

250

Val Val

265

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro

345

Met Thr

Pro Ser

Asn Tyr

-147-

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys
395

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Thr

Ser

270

Glu

Thr

Asn

Ser

Gln

350

Val

Val

Pro

255

Gln

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
400



Leu Asp Ser Asp

Lys Ser Arg Trp

420

Glu Ala Leu His

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

<220>
<223>

<400>

435

11
448
PRT

Nhén tao

trinh tu

11

Gln Val Gln Leu

Ser Leu Arg Leu

20

Asp Met Ala Trp

35

Ala Ser Ile Ser

28021

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp

405 410

415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His

425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
440 445

nhdn tao

Val Glu Ser Gly Gly Gly Leu Val Gln Pro
5 10

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
40 45

Pro Ser Gly Gly Ser Thr Tyr Tyr Arg Arg

-148-

Ser Leu

Gly Gly

15

Tyr Tyr

Trp Val

Ser Val



Lys

65

Leu

Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

50

Gly

Gln

Arg

Gly

Ser

130

Ala

Val

Ala

Val

Arg

Met

Arg

Gln

115

Val

Ala

Ser

Val

Pro

195

Phe

Asn

Ala

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Thr

Ser

85

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Val

70

Leu

His

Leu

Leu

Cys

150

Ser

Ser

Ser

55

Ser

Arg

Asn

Val

Ala

135

Leu

Gly

Ser

Leu

Arg

Ala

Tyr

Thr

120

Pro

Val

Ala

Gly

200

28021

Asp Asn

Glu Asp
90

Gly Ala
105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr
185

Thr Lys

-149-

Ala

75

Thr

Gly

Ser

Arg

Tyr

155

Ser

Ser

Thr

60

Lys

Ala

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Asn

Val

Tyr

Ser

125

Thr

Pro

Val

Ser

Thr
205

Ser

Tyr

Phe

110

Thr

Ser

Glu

His

Ser

190

Cys

Leu

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

Val

Asn

Tyr

80

Cys

Tyr

Gly

Ser

Val

160

Phe

Val

Val



Asp

Tyr

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

His

210

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Lys

Pro

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

Pro

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Ser

Cys

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

28021

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Val

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Asp

Ala

Pro

250

Val

Val

Gln

Gln

Gly

330

Pro

-150-

Lys

Pro

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Val

Phe

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

Gln
350

Ser

Gly

Met

255

Gln

Val

Tyr

Gly

Ile

335

Val

Lys

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Cys



Thr

Trp

Glu

385

Leu

Lys

Glu

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Pro

355

Leu

Asn

Ser

Arg

Leu

435

12
448
PRT

Nhéan

trinh ty nhé&n tao

12

Pro

Vai

Gly

Asp

Trp

420

His

tao

Ser

Lys

Gln

Gly

405

Gln

Asn

Gln

Gly

Pro

390

Ser

Glu

His

Glu

Phe

375

Glu

Phe

Gly

Tyr

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

28021

Met Thr

Pro Ser

Asn Tyr

Leu Tyr
410

Val Phe
425

Gln Lys

Lys

Asp

Lys

395

Ser

Ser

Ser

Asn

Ile

380

Thr

Arg

Cys

Leu

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Val

Val

Pro

Thr

Val

430

Leu

Ser

Glu

Pro

Val

415

Met

Ser

Leu

Trp

Val

400

Asp

His

Leu

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

1

5

10

-151-

15



Ser

Asp

Ala

Lys

65

Leu

Ala

Trp

Pro

Thr
145

Leu

Ile

Ser

50

Gly

Gln

Thr

Gly

Ser

130

Ala

Arg

Asn

35

Ile

Arg

Met

Arg

Gln

115

Val

Ala

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Gly

Phe

Leu

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Gly

Cys

Arg

Ser

Ile

70

Leu

His

Leu

Leu

Cys
150

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

Ala

135

Leu

Ala

Ala

40

Gly

Arg

Ala

Tyr

Thr

120

Pro

Val

28021

Ser Gly

25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Ala

105

Val Ser

Cys Ser

Lys Asp

-152-

Phe

Lys

Tyr

Ala

75

Thr

Gly

Ser

Arg

Tyr
155

Thr

Gly

Tyr

60

Lys

Ala

Trp

Ala

Ser

140

Phe

Phe

Leu

45

Arg

Asn

Val

Tyr

Ser

125

Thr

Pro

Ser

30

Glu

Arg

Ser

Tyr

Phe

110

Thr

Ser

Glu

Tyr

Trp

Ser

Leu

Tyr

95

Asp

Lys

Glu

Pro

Tyr

Val

Val

Tyr

80

Cys

Tyr

Gly

Ser

Val
160



Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ala
290

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Asn

165

Gln

Ser

Ser

Cys

Leu

245

Glu

Gln

Lys

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg
295

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

28021

Leu Thr
170

Leu Tyr
185

Thr Lys

Val Asp

Pro Ala

Lys Pro
250

Val Val

265

Tyr Val

Glu Gln

-153-

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Val

Ser

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

His

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Thr

175

Val

Asn

Ser

Gly

Met

255

Gln

Val

Tyr

Phe

Val

Val

Lys

Gly

240

Ile

Glu

His

Arg



Val

305

Glu

Lys

Thr

Trp

Glu

385

Leu

Lys

Glu

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

13

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

310

Val

Ala

Gln

Gly

Pro

390

Ser

Glu

His

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

28021

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

His Gln

Lys Gly
330

Gln Pro

345

Met Thr

Pro Ser

Asn Tyr

Leu Tyr

410

Val Phe
425

Gln Lys

-154-

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Trp

Pro

Glu

Asn

Ile

380

Thr

Arg

Cys

Leu

Leu

Ser

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Asn

Ser

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Lys

320

Glu

Cys

Leu

Trp

Val

400

Asp

His

Leu



<211> 448
<212> PRT
<213> ©Nhén tao
<220>

<223>

<400> 13

Gln

Ser

Asp

Ser

Lys

65

Leu

Ala

Val Gln

Leu Arg

Ile Asn

35

Ser Ile

50

Gly Arg

Gln Met

Arg Arg

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Val

Ser

Val

Pro

Thr

Ser

85

Gly

trinh tu nhén tao

Glu

Cys

Arg

Ser

Ile

70

Leu

His

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

28021

Gly

Ala

Ala

40

Gln

Arg

Ala

Tyr

10

Ser Gly

25

Pro Gly

Ser Thr

Asp Asn

Glu Asp
90

105

-155-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Pro

Ser

30

Glu

Arg

Thr

Tyr

Phe
110

Gly

15

Trp

Glu

Leu

Tyr

95

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr



Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Glno

115

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Cys

Leu

245

Glu

Leu

Leu

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Val

Ala

135

Leu

Ser

Leu

Thr

215

Pro

Pro

Thr

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

28021

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr
185

Thr Gln

Val Asp

Pro Ala

Lys Pro

250

Val Val

-156-

Ser

Tyr
155

.Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Ala

Ser

140

Phe

Leu

Tyr

220

Glu

Asp

Asp

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Val

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Leu

Leu

Ser

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Met

255

Gln

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile

Glu



Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly
405

Phe

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

390

Ser

Asn

Arg

295

Val

Ser

Lys

Lys

Phe

375

Glu

Phe

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

28021

265

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro
345

Met Thr

Pro Ser

Asn Tyr

Leu Tyr
410

-157-

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Val

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Thr

Leu

270

Glu

Thr

Asn

Ser

Gln

350

Val

Val

Pro

Thr

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val
415

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp |,



28021

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu

435 440 445
<210> 14
<211> 448
<212> PRT

<213> Nhé&n tao

<220>

<223> trinh ty nhén tao

<400> 14

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr
20 25 30

Asp Ile Gln Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val
50 55 60

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

-158-



65

Leu

Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Gln

Arg

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Met

Arg

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Asn

Ser

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Ser

85

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

70

Leu

His

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

Arg

Asn

Val

Ala

135

Leu

Gly

Ser

Leu

Thr
215

Ala

Tyr

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

28021

Glu Asp
90

105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr
185

Thr Lys

Val Asp

-159-

75

Thr

Gly

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Ala

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg
220

Val

Tyr

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Tyr

Phe

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

80

Cys

Tyr

Gly

Ser

Val

160

Phe

Val

Val

Lys



Tyr

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Pro

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Pro

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Cys

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Gln

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Glu

Cys

Pro

Cys

28021

Pro Ala

Lys Pro
250

Val Val

265

Trp

280

Glu

Leu

Asn

Gly

Glu
360

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro

345

Met Thr

-160-

Pro

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Lys

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Phe

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Gln
365

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

Gln

350

Val

Met

255

Gln

Val

Tyr

Gly

Ile

335

Val

Ser

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Cys

Leu



Trp Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

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

<220>
<223>

<400>

Gln Val

1

Ser Leu

Leu Val

Asn Gly

Ser Asp

Arg Trp
420

Leu His

435

448

PRT

Nhé&n tao

trinh tu

15

Gln Leu

Arg Leu
20

28021

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
390 395 400

Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu
440 445

nhén tao

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr
25 30

-161-



Asp

Ser

Lys

65

Leu

Ala

Trp

Pro

Thr

145

Thr

Ile

Ser

50

Gly

Gln

Arg

Gly

Ser

130

Ala

Val

Gln

35

Ile

Arg

Met

Arg

Gln
115

Val

Ala

Ser

Trp

Ser

Phe

Asn

Ser

100

Gly

Phe

Leu

Trp

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Gly

Asn

165

Arg

Ser

Ile

70

Leu

His

Leu

Leu

Cys

150

Ser

Gln

Gly

55

Ser

Arg

Asn

Val

Ala

135

Leu

Gly

Ala

40

Gln

Arg

Ala

Tyr

Thr

120

Pro

Val

Ala

28021

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Gly

105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

-162-

Lys

Tyr

Ser

75

Thr

Gly

Ser

Arg

Tyr

155

Ser

Gly

Tyr

60

Lys

Ala

Trp

Ala

Ser

140

Phe

Gly

Leu

45

Arg

Asn

Val

Tyr

Ser

125

Thr

Pro

Val

Glu

Arg

Thr

Tyr

Phe

110

Thr

Ser

Glu

His

Trp

Glu

Leu

Tyr

95

Asp

Lys

Glu

Pro

Thr
175

Val

Val

Tyr

80

Cys

Tyr

Gly

Ser

Val

160

Phe



Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Val
305

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ala

290

Val

Val

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Ser

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Val

Gln

Ser

Ser

Cys

Leu

245

Glu

Gln

Lys

Leu

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr
310

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

28021

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Leu Tyr

185

Thr Gln

Val Asp

Pro Ala

Lys Pro

250

Val Val

265

Tyr Val

Glu Gln

His Gln

-163-

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Tyr

Asp
315

Leu

Tyr

Arg

220

Glu

ASp

Asp

Gly

Asn

300

Trp

Ser

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

Leu

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Val

Asn

Ser

Gly

Met

255

Gln

Val

Tyr

Gly

Val

Val

Lys

Gly

240

Ile

Glu

His

Arg

Lys
320



28021

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu
325 330 335

Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Gln Lys Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

435 440 445
<210> 16
<211> 448
<212> PRT

<213> Nhén tao

-164-



<220>

<223> trinh tu nhén tao

<400>

Gln

Ser

Asp

Ser

Lys

65

Leu

Ala

Trp

Val

Leu

Ile

Ser

50

Gly

Gln

Arg

Gly

16

Gln

Arg

Ser

35

Ile

Arg

Met

Arg

Gln
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Gly

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Glu

Cys

Arg

Ser

Ile

70

Leu

His

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

28021

Gly

Ala

Ala

40

Gln

Ala

Phe

Thr
120

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Gly
105

Val Ser

-165-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Ala

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Ser

125

Pro

Ser

30

Glu

Arg

Thr

Tyr

Phe

110

Thr

Gly

15

Tyr

Trp

Glu

Leu

Tyr

95

Asp

Lys

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr

Gly



Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Pro

Gly

Asn

165

-Gln

Ser

Ser

Cys-

Leu

245

Glu

Gln

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

28021

Cys

Lys

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

Ser

Asp

Thr

170

Tyr

Lys

Asp

Ala

Pro

250

Val

Val

-166-

Arg

Tyr
155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Val

Val

Ser

Glu

His

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Met

255

Gln

Val

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile

Glu

His



Asn

Val

305

Glu

Lys

Thr

Trp

Glu

385

Leu

Lys

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp
420

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

390

Ser

Glu

Arg

295

Val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

28021

Glu Gln

His Gln

Lys Gly
330

Gln Pro
345

Met Thr

Pro Ser

Asn Tyr

Leu Tyr
410

Val Phe
425

-167-

Phe

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Arg

Cys

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Thr

Leu

Ser

Thr

Asn

Ser

Gln

350

Val

Val

Pro

Thr

Val
430

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Arg

Lys

320

Glu

Cys

Leu

Trp

Val

400

Asp

His



28021

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu

435
<210> 17
<211> 448
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu

<400> 17

Gln Val Gln Leu

Ser Leu Arg Leu
20

Asp Ile Gln Trp
35

Ser Ser Ile Ser

50

Lys Gly Arg Phe
65

Leu Gln Met Asn

440

nhdn tao

Val Glu Ser Gly

Ser Cys Ala Ala

Val Arg Gln Ala
40

Pro Ser Gly Gln
55

Thr Ile Ser Arg
70

Ser Leu Arg Ala

10

Ser Gly

25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

-168-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

445

Gln

Phe

Leu

45

Arg

Asn

Val

Pro

Ser

30

Glu

Arg

Thr

Tyr

Gly

15

Tyr

Trp

Glu

Leu

Tyr

Tyr

Val

Val

Tyr

80

Cys



Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr
225

Arg

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Arg

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Ser

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

85

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Cys

Lys

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Ser

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Pro

Tyr

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

28021

90

Gly Gly

105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr

185

Thr Gln

Val Asp

Pro Ala

-169-

Gly

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Trp

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Tyr

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Phe

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Leu

95

Asp

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Gly

Tyr

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly
240



Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys
370

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Leu

245

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Lys

Phe
375

28021

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Lys Pro
250

Val Val
265

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro

345

Met Thr

Pro Ser

-170-

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile
380

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Leu

Ser

270

Glu

Thr

Asn

Ser

Gln

350

Val

Val

Met

255

Gln

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Ile

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp



Glu Ser Asn Gly

385

Leu Asp Ser Asp

Lys Ser Arg Trp

420

Glu Ala Leu His

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

<220>
<223>

<400>

435

18
448
PRT

Nhén tao

trinh tu

18

Gln Val Gln Leu

1

Ser Leu Arg Leu

20

Asp Ile Gln Trp

35

28021

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
405 . 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu
440 445

nhdn tao

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
5 10 15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr
25 30

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

-171-



Ser

Lys

65

Leu

Ala

Trp

Pro

Thr

145

Thr

Pro

Ser

50

Gly

Gln

Arg

Gly

Ser

130

Ala

Val

Ala

Ile

Arg

Met

Arg

Gln

115

Val

Ala

Ser

Val

Ser

Phe

Asn

Ser

100

Gly

Phe

Leu

Trp

Leu

180

Pro

Thr

Ser

85

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Ile

70

Leu

Arg

Leu

Leu

Cys

150

Ser

Ser

Gly

55

Ser

Arg

Glu

Val

Ala

135

Leu

Gly

Ser

Gln

Arg

Ala

Tyr

Thr

120

Pro

Val

Ala

Gly

28021

Ser Thr

Asp Asn

Glu Asp
90

Gly Gly
105

Val Ser

Cys Ser

Lys Asp

Leu Thr

170

Leu Tyr
185

-172-

Tyr

Ser

75

Thr

Gly

Ser

Tyr
155

Ser

Ser

Tyr

60

Lys

Ala

Trp

Ala

Ser

140

Phe

Gly

Leu

Arg

Asn

Val

Tyr

Ser

125

Thr

Pro

Val

Ser

Arg

Thr

Tyr

Phe

110

Thr

Ser

Glu

His

Ser

190

Glu

Leu

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

Val

Val

Tyr

80

Cys

Tyr

Gly

Ser

Val

160

Phe

Val



Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Val

305

Glu

Val

His

210

Gly

Ser

Arg

Pro

Ala

290

Val

Tyr

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Ser

Lys

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Val

Cys

Ser

Ser

Cys

Leu

245

Glu

Gln

Lys

Leu

Lys
325

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

28021

Thr Gln

Val Asp

Pro Ala

Lys Pro

250

Val Vval

265

Tyr Val

Glu Gln

His Gln

Lys Gly
330

-173-

Thr

Lys

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

Leu

Ser

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Asn

Ser

Asn

Ser

Gly

Met

255

Gln

Val

Tyr

Gly

Ile

335

Val

Lys

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu



Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

19
448
PRT

Nhéan

trinh ty nhén tao

19

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

tao

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Ala

Gln

Gly

Pro

390

Ser

Glu

Arg

Lys

Lys

Phe

375

Glu

Phe

Gly

Tyr

28021

Gly Gln
345

Glu Met
360

Tyr Pro

Asn Asn

Phe Leu

Asn Val

425

Thr Gln
440

Pro

Thr

Ser

Tyr

Tyr

410

Phe

Lys

-174-

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Val

Ser

Glu

Pro

Val

415

Met

Ser

Tyr

Leu

Trp

Val

400

Asp

His

Pro



Gln

Ser

Asp

Ser

Lys

65

Leu

Ala

Trp

Pro

Val

Leu

Ile

Ser

50

Gly

Gln

Arg

Gly

Ser

130

Gln

Arg

Gln

35

Ile

Arg

Met

Arg

Gln

115

Val

Leu

Leu

20

Trp

Ser

Phe

Asn

Thr

100

Gly

Phe

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Pro

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Leu

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Glu

Val

Ala
135

Gly

Ala

Ala

40

Gln

Arg

Ala

Tyr

Thr

120

Pro

28021

10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Gly
105

Val Ser

Cys Ser

-175-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Ser

Arg

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Ala

Ser

140

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Ser

125

Thr

Pro

Ser

30

Glu

Arg

Thr

Tyr

Phe

110

Thr

Ser

15

Tyr

Trp

Glu

Leu

Tyr

95

Asp

Lys

Glu

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr

Gly

Ser



Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ala

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

Val

Thr

Gly

Asn

165

Gln

Ser

Ser

Cys

Leu

245

Glu

Gln

Lys

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Leu

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

Asn

Arg

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

28021

Lys Asp

Leu Thr
170

Leu Tyr
185

Thr Gln

Val Asp

Pro Ala

Lys Pro
250

Val Val
265

Tyr Val

Glu Gln

-176-

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Tyr

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Gly

Asn

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

Glu

His

Ser

190

Cys

Glu

Leu

Leu

Ser

270

Glu

Thr

Pro

Thr

175

Val

Asn

Ser

Gly

Met

255

Gln

Val

Tyr

Val

160

Phe

Val

Val

Lys

Gly

240

Ile

Glu

His

Arg



Val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Ser

Lys

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Thr

310

Val

Ala

Gln

Gly

Pro

390

Ser

Glu

His

295

Val

Ser

Lys

Lys

Phe

375

Glu

Phe

Tyr.

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

28021

His Gln

Lys Gly
330

Gln Pro
345

Met Thr

Pro Ser

Asn Tyr

Leu Tyr

410

Val Phe
425

Gln Lys

-177-

Asp
315

Leu

Lys

Asp

Lys

395

Ser

Ser

Ser

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Leu Asn Gly Lys

Ser

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Ser

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asp

Ser

Lys

65

Leu

Ala

Val

Leu

Ile

Ser

50

Gly

Gln

Arg

20
448
PRT

Nhéan

trinh tuy nhédn tao

20

Gln

Arg

Gln

35

Ile

Arg

Met

Arg

tao

Leu

Leu

20

Trp

Ser

Phe

Asn

Thr

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Arg

Ser

Ala

Gln

Gly

55

Ser

Arg

Glu

28021

Gly

Ala

Ala

40

Gln

Arg

Ala

Tyr

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Gly

-178-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Val

Thr

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Pro

Ser

30

Glu

Arg

Thr

Tyr

Phe

Gly

15

Tyr

Trp

Glu

Leu

Tyr

95

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr



Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Gln

115

Val

Ala

Ser

Val

Pro

195

Lys

Pro

Val

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Cys

Leu

245

Leu

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Pro

Pro

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

28021

105

Val

Cys

Lys

Leu

Leu

185

Thr

Val

Pro

Lys

Ser

Ser

Asp

Thr

170

Tyr

Gln

Asp

Ala

Pro

250

-179-

Ser Ala

Arg Ser
140

Tyr Phe
155

Ser Gly

Ser Leu

Thr Tyr

Lys Arg
220

Pro Glu
235

Lys Asp

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Leu

Leu

Lys

Glu

Pro

Thr

175

Val

Asn

Ser

Met
255

Gly

Ser

Val

160

Phe

Val

Val

Lys

Gly

240

Ile



Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Glu
385

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Thr

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

Asn

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Glu

Gln

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Val

Phe

Pro

Thr

310

Val

Ala

Gln

Gly

Pro

390

Thr

Asn

Arg

295

Val

Ser

Lys

Lys

Phe
375

Glu

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

28021

Val Val

265

Tyr Val

Glu Gln

His Gln

Lys Gly

330

Gln Pro

345

Met Thr

Pro Ser

Asn Tyr

-180-

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys
395

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Val

Val

285

Ser

Leu

Ser

Pro

Gln

365

Ala

Thr

Ser

270

Glu

Thr

Asn

Ser

Gln

350

Val

Val

Pro

Gln

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Glu

His

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val
400



Leu Asp

Lys Ser

Glu Ala

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

<220>
<223>

<400>

Gln Val
1

Ser Val

Asn Met

Gly Asp
50

Ser Asp

Arg Trp
420

Leu His

435

21

444

PRT

Nhén tao

trinh tu

21

Gln Leu

Lys Val
20

Asp Trp
35

Ile Asn

28021

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp

405 410

415

Gln Glu Gly Asn Val Phe Ser Cyé Ser Val Met His

425

430

Asn Arg Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

440 445

nhén tao

Val Gln Ser Gly Ser Glu Leu Lys Lys

Ser Cys Lys Ala Ser Gly Tyr Thr Phe
25

Val Arg Gln Ala Pro Gly Gln Gly Leu
40 45

Thr Arg Ser Gly Gly Ser Ile Tyr Asn
55 60

-181-

Pro

Thr

30

Glu

Glu

Gly Ala

15

Asp Asn

Trp Met

Glu Phe



Gln

65

Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Asp

Glu

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Arg

Leu

Arg

Val

115

Ala

Leu

Gly

Ser

Leu

195

Val

Ser

Lys

100

Thr

Pro

Val

Ala

Gly

180

Gly

Ile

Ser

85

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Met
70

Leu

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Lys

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ser

Thr

28021

Val

Ser

Tyr

Ala

120

Ser

Phe

Gly

Leu

Tyr
200

Asp

Glu

His

105

Ser

Thr

Pro

Val

Ser

185

Thr

Lys

Asp

90

Leu

Thr

Ser

Glu

His

170

Ser

Cys

-182-

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Thr

Ala

Glu

Gly

Ser

140

Val

Phe

Val

Val

Gly

Val

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp
205

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Ala

Tyr

95

Glu

Val

Ala

Ser

Val

175

Pro

Lys

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro



Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly
340

Val

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Asp

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Lys

215

Pro

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

28021

Val

Phe

Thr

Val

265

Val

Ser

Leu

Ser

Pro

345

Glu

Leu

Leu

250

Ser

Glu

Thr

Asn

Ser

330

Gln

-183-

Ser

Gly

235

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Lys

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Gly

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Pro

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro



28021

Ser Gln Cys Glu Met Thr Lys Asn Gln Val Ser Leu Ser Cys Ala Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Val Ser Arg Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu

435 440
<210> 22
<211> 444
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 22

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

-184-



Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Pro

Gly
145

Val

Met

Asp

50

Asp

Glu

Arg

Leu

Leu

130

Cys

Lys

Asp

35

Ile

Arg

Leu

Arg

Val

115

Ala

Leu

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

Pro

Val

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Lys

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Asp
150

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ala

Ala

40

Gly

Val

Ser

Tyr

Ala

120

Ser

Phe

28021

Ser Gly

25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

Tyr Leu

105

Ser Thr

Thr Ser

Pro Glu

-185-

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Gly

Tyr

60

Thr

Ala

Glu

Gly

Ser

140

Val

Phe

Leu

45

Asn

Gly

Val

Trp

Pro

125

Thr

Thr

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Asp

Trp

Glu

Ala

His

95

Glu

Val

Ala

Ser

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp
160



Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Glu

His

Thr

Tyr

Gln

Asp

Ala

230

Pro

Val

Val

Gln

Gln

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Tyr

295

Asp

28021

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Val His Thr Phe Pro Ala
170

Ser Ser Val Val Thr Val
185 190

Thr Cys Asn Val Asp His
205

Val Glu Ser Lys Tyr Gly
220

Phe Leu Gly Gly Pro Ser
235

Thr Leu Met Ile Ser Arg
250

Val Ser Gln Glu Asp Pro
265 270

Val Glu Val His Asn Ala
285

Ser Thr Tyr Arg Val Val
300

Leu Asn Gly Lys Glu Tyr

-186-

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Leu

Ser

Pro

Pro

Phe

240

Pro

Val

Thr

Val

Cys



305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Val

Ala

Gln

Gly

370

Pro

Ser

Glu

Arg

<210>

<211>

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Tyr
435

23
444

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Glu

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu

440

28021

Ser Ser

330

Pro Gln
345

Gln Val

Ala Val

Thr Pro

Leu Thr

410

Ser Val

425

Ser Leu

-187-

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Pro

Lys

Thr

Thr

365

Glu

Leu

Glu

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Val

Val

Met

Asp

50

Asp

Glu

Arg

Leu

PRT

Nhén

tao

trinh tu

23

Gln

Lys

Asp

35

Ile

Arg

Leu

Arg

Val

Leu

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

nhadn tao

Val

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Gln

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Gly

Val

Ser

Tyr

Ala

28021

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp
90

Tyr Leu
105

Ser Thr

-188-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Lys

Thr

Tyr

60

Thr

Ala

Glu

Gly

Lys

Phe

Leu

45

Asn

Asp

Val

Trp

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Gly

15

Asp

Trp

Glu

Ala

His

95

Glu

Val

Ala

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe



Pro

Gly

145

Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys
260

Cys

Lys

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Ser

Asp

150

Thr

Tyr

Gln

Asp

Ala

230

Pro

Val

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

28021

Thr Ser

Pro Glu

Val His
170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

-189-

Glu

Pro

155

Thr

Val

Asn

Ser

Gly

235

Met

Gln

Ser

140

Val

Phe

Val

Val

Lys

220

Gly

Ile

Glu

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Ala

Val

Ala

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

Val



Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Phe

Pro

290

Thr

Val

Ala

Gln

Gly

370

Pro

Ser

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

28021

Val

Ser

Leu

Ser

Pro

345

Gln

Ala

Thr

Leu

Glu

Thr

Asn

Ser

330

Gln

Val

Val

Pro

Thr
410

-190-

Val

315

Ile

Val

Ser

Glu

Pro

395

Val

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg
415

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp



28021

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

420

425

Asn Arg Tyr Thr Gln Glu Ser Leu Ser Leu Ser Pro

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

<220>
<223>

<400>

Gln Val

Ser Val

Asn Met

Gly Asp

50

Gln Asp
65

435

24
444
PRT

Nhan

tao

trinh tu

24

Gln

Lys

Asp

35

Ile

Arg

Leu

Val

20

Trp

Asn

Val

nhén tao

Val

Ser

Val

Thr

Ile

Gln

Cys

Arg

Arg

Met
70

Ser

Lys

Gln

Ser

55

Thr

440

Gly

Ala

Ala

40

Gly

Val

Ser Glu
10

Ser Gly

25

Pro Gly

Gly Ser

Asp Lys

-191-

Leu

Gln

Ile

Ser

75

Lys

Thr

Gly

Tyr

60

Thr

Lys

Phe

Leu

45

Asn

Asp

430

Pro

Thr

30

Glu

Glu

Thr

Gly

15

Asp

Trp

Glu

Ala

Ala

Asn

Met

Phe

Tyr
80



Met

Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Glu

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Leu

Arg

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Ser

Lys

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Ser

85

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Leu

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys
215

Ser

Tyr

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

28021

Glu Asp
90

Tyr Leu
105

Ser Thr

Thr Ser

Pro Glu

Val His

170

Ser Ser
185

Thr Cys

Val Glu

-192-

Thr

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Ser

Ala

Glu

Gly

Ser

140

Val

Phe

Val

Val

Lys
220

Thr

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

His

95

Glu

Val

Ala

Ser

Val

175

Pro

Lys

Pro

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro



Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Gln

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu
355

Cys

Pro

Pro

Lys

- 245

Cys

260

Trp

Glu

Leu

Asn

Gly
340

Glu

Val

Tyr

Glu

His

Lys

325

Gln

Met

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

28021

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln

345

Gln Val

-193-

235

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Ser

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr
365

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val



Lys

Gln

385

Gly

Gln

Asn

Gly

370

Pro

Ser

Glu

Arg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Phe

Glu

Phe

Gly

Tyr
435

25
444
PRT

Nhéan

Tyr

Asn

Phe

Asn

420

Thr

tao

trinh tu

25

Gln Val Gln Leu

1

Ser Val Lys Val

20

Pro

Asn

Leu

405

Val

Gln

nhdn tao

Ser

Tyr

390

Tyr

Phe

Glu

Asp

375

Lys

Ser

Ser

Ser

Ile

Thr

Lys

Cys

Leu

440

28021

Ala Val

Thr Pro

Leu Thr

410

Ser Val
425

Ser Leu

Glu

Pro

395

Val

Met

Ser

Trp Glu Ser Asn
380

Val Leu Asp Ser

Asp Lys Ser Arg
415

His Glu Ala Leu
430

Pro

Gly

Asp

400

Trp

His

Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

5

10

15

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn

25

-194-

30



Asn

Gly

Gln

65

Met

Ala

Thr

Pro

Gly

145

Asn

Met

Asp

50

Asp

Glu

Arg

Leu

Leu

130

Cys

Ser

Asp

35

Ile

Arg

Leu

Arg

Val

115

Ala

Leu

Gly

Trp

Asn

Val

Ser

Lys

100

Thr

Pro

Val

Ala

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Lys

Leu

165

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Asp

150

Thr

Gln

Ser

55

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ser

Ala

40

Gly

Val

Ser

Tyr

Ala

120

Ser

Phe

Gly

28021

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

Tyr Leu

105

Ser Thr

Thr Ser

Pro Glu

Val His
170

-195-

Gln

Ile

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Gly

Tyr

60

Thr

Ala

Glu

Ser

140

Val

Phe

Leu

45

Asn

Asp

Thr

Trp

Pro

125

Thr

Thr

Pro

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Trp

Glu

Ala

His

95

Glu

Val

Ala

Ser

Val
175

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu



Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Leu

305

Lys

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Glu

His

Lys

Tyr

Gln

Asp

Ala

230

Pro

Val

Val

Gln

Gln

310

Gly

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

28021

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

Ser Thr

Leu Asn

Ser Ser

-196-

Val

Asn

Ser

235

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Val

Lys

220

Ile

Glu

His

Arg

300

Lys

Glu

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

Ser

Pro

Pro

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser



28021

325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 . 345 350

Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 . 430

Asn His Tyr Thr Gln Glu Ser Leu Ser Leu Ser Pro

435 440
<210> 26
<211> 444
<212> PRT

<213> Nhén tao

<220>

-197-



<223>

<400> 26

Gln

Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Pro

Val

Val

Met

Asp

50

Asp

Glu

Arg

Leu

Leu

Gln

Lys

Asp

35

Ile

Arg

Leu

Arg

Val

115

Ala

Leu

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

Pro

Val

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Gln

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

trinh ty nhén tao

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Arg

28021

Gly

Ala

Ala

40

Gly

Val

Ser

Tyr

Ala

120

Ser

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Thr

Glu Asp
90

His Leu

105

Ser Thr

Thr Ser

-198-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Glu

Lys

Thr

Gly

Tyr

60

Thr

Ala

Glu

Gly

Ser

Lys

Phe

Leu

45

Asn

Asp

Thr

Trp

Pro

125

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

15

Asp

Trp

Glu

Ala

His

95

Glu

Val

Ala

Ala

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu



Gly

145

Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Leu

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Val

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Lys

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Asp

150

Thr

Tyr

Gln

Asp

Ala

230

Pro

Val

Val

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Phe

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly
280

28021

Pro Glu

Val His

170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser

265

Val Glu

-199-

Pro

155

Thr

Val

Asn

Ser

235

Met

Gln

Val

140

Val

Phe

Val

Val

Lys

220

Gly

Ile

Glu

His

Thr

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

Val

Ala

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Trp

160

Leu

Ser

Pro

Pro

Phe

240

Pro

Val

Thr



Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Pro

290

Thr

Val

Ala

Gln

Gly

370

Pro

Ser

Glu

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

28021

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln
345

Gln Val

Ala Val

Thr Pro

Leu Thr

410

Ser Val

425

-200-

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Arg

300

Lys

Glu

Tyr

Leu

380

Val

Asp

His

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



28021

Asn His Tyr Thr Gln Glu Ser Leu Ser Leu Ser Pro

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asn

Gly

Gln

65

Met

Val

Val

Met

Asp

50

Asp

Glu

435

217
444
PRT

Nhéan

tao

440

trinh tu nhédn tao

27

Gln

Lys

Asp

35

Ile

Arg

Leu

Leu

Val

20

Trp

Asn

Val

Ser

Val

Ser

Val

Thr

Ile

Ser

85

Gln

Cys

Arg

Arg

Met

70

Leu

Ser Gly

Lys Ala

Gln Ala
40

Ser Gly
55

Thr Val

Arg Ser

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp
90

-201-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Lys

Thr

Tyr
60

Thr

Ala

Lys

Phe

Leu

45

Asn

Asp

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

15

Asp

Trp

Glu

Ala

His

95

Ala

Asn

Met

Phe

Tyr

80

Cys



Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Cys
225

Arg

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

Pro

Arg

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Pro

Lys

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Ser

Val

Cys

Lys

Leu

165

Leu

Thr

Val

Pro

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Ala
230

Gly

Ser

Arg

135

Tyr

Ser

Ser

Thr

Lys

215

Pro

Tyr

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Glu

28021

His Leu

105

Ser Thr

Thr Ser

Pro Glu

Val His

170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

-202-

Asp

Lys

Glu

Pro

155

Thr

Val

Asn

Ser

Gly
235

Glu

Gly

Ser

140

Val

Phe

Val

Val

Lys

220

Gly

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp

205

Tyr

Pro

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

Ser

Glu

Val

Ala

Ser

Val

175

Pro

Lys

Pro

Val

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Pro

Phe
240



Leu

Glu

Gln

Lys

Leu

305

Lys

Lys

Ser

Lys

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Gln

Gly
370

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Pro

Val

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp
375

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

28021

Thr Leu
250

Val Ser
265

Val Glu

Ser Thr

Leu Asn

Ser Ser

330

Pro Gln
345

Gln Val

Ala Val

-203-

Met

Gln

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp
380

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly



Gln Pro Glu Asn Asn Tyr

385

Gly Ser Phe Phe

Gln Glu Gly Asn
420

Asn Arg Tyr Thr
435

<210> 28

<211> 214

<212> PRT

<213> Nhén tao

<220>

<223> +trinh tu

<400> 28

Asp Ile Gln Met

1

Asp Arg Val Thr
20

Leu Ala Trp Tyr
35

Leu

405

Val

Gln

nhan tao

390

Tyr

Phe

Glu

Lys

Ser

Ser

Ser

Thr

Lys

Cys

Leu

440

Thr Gln Ser Pro

5

Ile Thr Cys Lys

Gln Gln Lys Pro

40

28021

Thr Pro Pro Val Leu Asp Ser Asp
395 400

Leu Thr Val Asp Lys Ser Arg Trp
410 415

Ser Val Met His Glu Ala Leu His

425 430

Ser Leu Ser Pro

Ser Ser Leu Ser Ala Ser Val Gly

10 15

Ala Ser Lys Asn Ile Glu Arg Asn
25 30

Gly Gln Ala Pro Arg Leu Leu Ile
45

-204-



Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Arg

50

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Ala

Tyr

Ile

Gly

Val

115

Ser

Gln

Val

Leu

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr
180

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Lys

Asp

70 .

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Glu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

28021

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly Val

Leu Thr

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

-205-

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Asp

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Phe

Leu

Pro

Val

110

Lys

Arg

Asn

Ser

Lys
190

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr



28021

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

195

Phe Asn Arg Gly Glu Cys

210
<210> 29
<211> 214
<212> PRT
<213> Nhéan
<220>
<223>

<400> 29

Asp

Asp

Leu

Tyr

Ser

65

Ile Gln

Arg Val

Ala Trp
35

Arg Ala
50

Arg Tyr

tao

Met

Thr

20

Tyr

Asp

Gly

Thr

Ile

Gln

Arg

Thr

trinh tu nhén tao

Gln

Thr

Gln

Lys

Asp
70

Ser

Cys

Lys

Glu

55

Phe

200

Pro

Lys

Pro

40

Ser

Thr

Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

-206-

Leu

Arg

Ala

Pro

Ile
75

Ser

Asn

Pro

Asp

60

Ser

205

Ala

Ile

Glu

45

Arg

Ser

Ser

Glu

30

Leu

Phe

Leu

Val

15

Arg

Leu

Ser

Gln

Gly

Asn

Ile

Gly

Pro

80



Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

210

Ile

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

28021

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-207-

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Pro

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Gln

50

Arg

Asp

Phe

30
214
PRT

Nhén

tao

trinh tu

30

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

nhan tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

28021

Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105

-208-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Ser

Arg

Ala

Ile

Glu

45

Arg

Ser

Ser

Thr

Ser

Glu

30

Leu

Phe

Leu

Pro

Val
110

Val

15

Arg

Leu

Ser

Gln

Pro

95

Ala

Gly

Asn

Ile

Gly

Pro

80

Leu

Ala



Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

210

<210>

<211>

<212>

<213>

<220>

. <223>

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

31
214
PRT

Nhén

trinh tu nhén tao

Phe

Val

Trp

Thr

Thr

180

Val

Gly

tao

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Phe

Cys

Val

150

Gln

Ser

His

Cys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

120

Leu

Asn

Ser

Ala

200

28021

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-209-

Glu

Phe

Gln

155

Ser

Glu

Ser

Gln

Tyr

140

Ser

Thr

Lys

Pro

Leu Lys
125

Pro Arg

Gly Asn

Tyr Ser

His Lys

190

Val Thr
205

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Gln

160

Ser

Tyr

Ser



<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Ile

Arg

Ala

Gln

50

Arg

Asp

Phe

Ser

Ala
130

31

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

Val

115

Ser

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ile

Val

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Phe

Cys

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Leu

135

28021

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile

105

Ser Asp

Asn Asn

-210-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Ser

Asn

Pro

Asp

60

Ser

Ser

Arg

Gln

Tyr
140

Ala

Ile

Glu

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

110

Lys

Arg

Val

15

Arg

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Gly

Gln

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala



Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

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

<220>
<223>

<400>

Asp Ile

1

Asp Arg

Gln Trp

Val Thr

Leu Thr
180

Glu Val
195

Arg Gly

32

214

PRT

Nhén tao

trinh tu

32

Gln Met

Val Thr
20

28021

Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
150 155 160

Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
185 ' 190

Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
200 205

Glu Cys

nhdn tao

Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
5 10 15

Ile Thr Cys Lys Ala Ser Arg Asn Ile Glu Arg Gln
25 30

211-



Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ala

Gln

50

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Trp

35

Ala

Tyr

Ile

Gly

Val

115

Ser

Gln

Val

Tyr

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Gln

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Glu
165

Gln Lys

Pro

40

Lys Glu
55

Asp Phe
70

Tyr Tyr

Thr Lys

Phe Pro

Cys Leu
135

Val Asp
150

Gln Asp

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

28021

Gly Gln

Gly Vval

Leu Thr

Gln Gln

90

Glu Ile

105

Ser Asp

Asn Asn

Ala Leu

Lys Asp
170

-212-

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Pro

Asp

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Glu

45

Arg

Ser

Asp

Thr

Leu

125

Pro

Gly

Tyr

Leu

Phe

Leu

Pro

Val

110

Lys

Arg

Asn

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser



Ser Thr Leu Thr

Ala Cys Glu Val

180

195 200

Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

33

214

PRT

Nhéan tao

trinh tu nhan tao

33

Asp Ile Gln Met Thr Gln Ser Pro

1

Asp Arg Val Thr Ile Thr Cys Lys

20

Leu Ala Trp Tyr Gln Gln Lys Pro

35 40

Tyr Arg Ala Ser Arg Lys Glu Ser

50

55

28021

185

205

Ser Ser Leu Ser Ala

10

Ala Ser Arg Asn Ile
25

Gly Gln Ala Pro Glu
45

Gly Val Pro Asp Arg
60

-213-

190

Ser

Val
15

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

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

Gly

Glu Arg Gln

30

Leu

Phe

Leu

Ser

Ile

Gly



Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Tyr

Ile

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

180

Val

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

28021

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Leu Thr

Gln Gln
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-214-

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ser

Asp

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Pro

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

210

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Ile

Arg

Ala

Arg

50

Arg

Asp

34
214
PRT

Nhéan

trinh ty nhén tao

34

Gln

Val

Trp

35

Ala

Tyr

Ile

tao

Met

Thr

20

Tyr

Asp

Gly

Ala

Thr

Ile

Gln

Arg

Thr

Thr
85

Gln

Thr

Gln

Lys

Asp

70

Tyr

Ser

Cys

Lys

Glu

55

Phe

Tyr

28021

Pro

Lys

Pro

40

Ser

Thr

Cys

Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln
90

-215-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Asp

60

Ser

Ser

Ala

Ile

Glu

45

Arg

Ser

Asp

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Gln

Ile

Gly

Pro

80

Leu



Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

210

<210>

<211>

<212>

Gly Gly
100

Val Phe
115

Ser Val

Gln Trp

Val Thr

Leu Thr
180

Glu Vval
195

Arg Gly

35
123
PRT

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Val

Pro

120

Leu

Asn

Ser

Ala

28021

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Gly Leu Ser

200

-216-

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<213>

<220>

<223>

<400>

Gln

Ser

Asp

Ala

Lys

65

Leu

Ala

Trp

Val

Leu

Met

Ser

50

Gly

Gln

Arg

Gly

Nhan

tao

trinh tu

35

Gln

Arg

Ala

35

Ile

Arg

Met

Arg

Gln
115

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Gly

nhan tao

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Thr

Glu

Cys

Arg

Ser

Val

70

Leu

His

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

Val

28021

Gly

Ala

Ala

40

Gly

Arg

Ala

Leu

Thr
120

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Ala
105

Val Ser

-217-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Gly

Ser

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Pro

Ser

30

Glu

His

Ser

Tyr

Phe
110

Gly

15

Tyr

Trp

Ser

Leu

Tyr

95

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Phe



<210> 36

<211> 123

<212> PRT

<213> Nhan tao

<220>

<223> trinh tu

<400> 36

Gln Val Gln Leu

1

Ser Leu Arg Leu

20
Asp Met Ala Trp
35

Ala Ser Ile Ser
50

Lys Gly Arg Phe

65

Leu Gln Met Asn

Ala Arg Arg Ala

nhan tao

‘Val

Ser

Val

Pro

Thr

Ser

85

Gly

Glu

Cys

Arg

Ser

Val

70

Leu

His

Ser

Ala

Gln

Gly

55

Ser

Arg

Asn

Gly

Ala

Ala

40

Gly

Arg

Ala

Leu

28021

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Ala

-218-

Leu

Phe

Lys

Tyr

Ala

75

Thr

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Pro

Ser

30

Glu

Arg

Ser

Tyr

Phe

Gly

15

Tyr

Trp

Ser

Leu

Tyr

95

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Phe



Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Gln Val

Ser Leu

Asp Met

Ala Ser
50

115

37
123
PRT

Nhén

100

tao

trinh tu

37

Gln

Arg

Ala

35

Ile

Lys Gly Arg

65

Leu

Leu

20

Trp

Ser

Phe

nhén tao

Val

Ser

Val

Pro

Thr

Glu

Cys

Arg

Ser

Val
70

Ser

Ala

Gln

Gly

55

Ser

28021

105

120

Gly Gly Gly Leu

10

Ala Ser Gly Phe

25

Ala Pro Gly Lys

40

Gly Ser Thr Tyr

Arg Asp Asn Ala

-219-

75

Val

Thr

60

Lys

Gln

Phe

Leu

45

Arg

Asn

110

Pro

Ser

30

Glu

Arg

Ser

Gly

15

Tyr

Trp

Ser

Leu

Gly

Tyr

Val

Val

Tyr
80



Leu Gln Met Asn

Ala Arg Arg Ala

100

Trp Gly Gln Gly

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

<220>
<223>

<400>

115

38
123
PRT

Nhé&n tao

trinh tu

38

Gln Val Gln Leu

Ser Leu Arg Leu

20

Asp Met Ala Trp

35

Ala Ser Ile Ser

50

28021

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90

95

Gly His Asn Phe Gly Ala Gly Trp Tyr Phe Asp Phe

105

Thr Leu Val Thr Val Ser Ser
120

nhédn tao

Val Glu Ser Gly Gly Gly Leu
5 10

Ser Cys Ala Ala Ser Gly Phe
25

Val Arg Gln Ala Pro Gly Lys
40

Pro Ser Gly Gly Ser Thr Tyr
55

-220-

110

Val Gln Pro

Thr Phe Ser
30

Gly Leu Glu
45

Tyr Arg Arg
60

Gly Gly

15

Tyr Tyr

Trp Val

Ser Val



Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Arg Ala
100

Trp Gly Gln Gly
115

<210> 39

<211> 123

<212> PRT

<213> ©Nhén tao

<220>

<223> trinh tu

<400> 39

Gln Val Gln Leu
1

Ser Leu Arg Leu
20

Asp Ile Asn Trp
35

Thr Val Ser Arg

70

Ser Leu Arg Ala

85

Gly His Asn Tyr

Thr Leu Val Thr

120

nhdn tao

Val Glu Ser Gly
5

Ser Cys Ala Ala

Val Arg Gln Ala
40

28021

Asp Asn Ala Lys Asn Ser Leu Tyr

75 80

Glu Asp Thr Ala Val Tyr Tyr Cys

90 95

Gly Ala Gly Trp Tyr Phe Asp Tyr
105 110

Val Ser Ser

Gly Gly Leu Val Gln Pro Gly Gly

10 15

Ser Gly Phe Thr Phe Ser Tyr Tyr

25 30

Pro Gly Lys Gly Leu Glu Trp Val
45

-221-



Ala

Lys

65

Leu

Ala

Trp

Ser

50

Gly

Gln

Thr

Gly

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ile Ser

Arg Phe

Met Asn

Arg Ala

100

Gln Gly
115

40
123
PRT

Nhén tao

trinh tu

40

Gln Val Gln Leu

1

Ser Leu Arg Leu

Pro

Thr

Ser

85

Gly

Thr

nhdn tao

Ser

Ile

70

Leu

His

Leu

Gly

55

Ser

Arg

Asn

Val

28021

Gly

Arg

Ala

Tyr

Thr
120

Ser Thr

Asp Asn

Glu Asp
90

Gly Ala
105

Val Ser

Tyr Tyr Arg Arg Ser
60

Ala Lys Asn Ser Leu
75

Thr Ala Val Tyr Tyr
95

Gly Trp Tyr Phe Asp
110

Ser

Val

Tyr

80

Cys

Tyr

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

5

10

15

Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr

-222-



28021

20 25 30

Asp Ile Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu 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 Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Arg Ser Gly His Asn Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 41
<211> 123
<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhédn tao

<400> 41
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28021

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr
20 25 30

Asp Ile Gln Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu 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 Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Arg Ser Gly His Asn Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 42
<211> 123
<212> PRT

<213> Nhén tao
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28021

<220>

<223> trinh tuyu nhén tao
<400> 42

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Tyr Tyr
20 25 30

Asp Ile Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 _ 40 45

Ser Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu 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 Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Arg Ser Gly His Asn Phe Gly Gly Gly Trp Tyr Phe Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
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<210>

<211>

<212>

<213>

<220>

.<223>

<400>

Gln

Ser

Asp

Ser

Lys

65

Leu

Ala

Val

Leu

Ile

Ser

50

Gly

Gln

Arg

43
123
PRT

Nhéan

tao

trinh tu

43

Gln

Arg

Gln

35

Ile

Arg

Met

Arg

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

nhdn tao

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Lys

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Gly

Ala

Ala

40

Gln

Arg

Ala

Tyr

28021

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp

90

Gly Gly
105

-226-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Trp

Gln

Phe

Leu

45

Arg

Asn

Val

Tyr

Pro

Ser

30

Glu

Arg

Thr

Tyr

Phe
110

Gly

15

Tyr

Trp

Glu

Leu

Tyr

95

Asp

Gly

Tyr

Val

Val

Tyr

80

Cys

Tyr



28021

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Gln Val

Ser Leu

Asp Ile

Ser Ser

50

115

44
123
PRT

Nhén tao

trinh ty nhédn tao

44

Gln Leu

Arg Leu
20

Gln Trp
35

Ile Ser

Lys Gly Arg Phe

65

Leu Gln

Met Asn

Val

Ser

Val

Pro

Thr

Ser

85

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

120

Gly

Ala

Ala

40

Gln

Arg

Ala

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

Glu Asp
90

-227-

Leu

Phe

Lys

Tyr

Ser

75

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Phe

Leu

45

Arg

Asn

Val

Pro

Ser

30

Glu

Arg

Thr

Tyr

Gly

15

Tyr

Trp

Glu

Leu

Tyr
95

Gly

Tyr

Val

Val

Tyr

80

Cys



28021

Ala Arg Arg Ser Gly Arg Glu Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

100

105

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asp

Ser

Lys

Val

Leu

Ile

Ser

50

Gly

115

45
123
PRT

Nhéan

tao

trinh tu

45

Gln

Arg

Gln

35

Ile

Arg

Leu

Leu

20

Trp

Ser

Phe

nhidn tao

Val

Ser

Val

Pro

Thr

Glu

Cys

Arg

Ser

Ile

Ser

Ala

Gln

Gly

55

Ser

120

Gly

Ala

Ala

40

Gln

Arg

Gly Gly
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Asn

-228-

Leu

Phe

Lys

Tyr

Ser

Val

Thr

Gly

Tyr

60

Lys

Gln

Phe

Leu

45

Arg

Asn

110

Pro

Ser

30

Glu

Arg

Thr

Gly Gly

15

Tyr Tyr

Trp Val

Glu Val

Leu Tyr



65

Leu Gln Met Asn

Ala Arg Arg Thr
100

Trp Gly Gln Gly

115
<210> 46
<211> 119
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu

<400> 46

Gln Val Gln Leu

1

Ser Val Lys Val
20

Asn Met Asp Trp
35

28021

70 75 80

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Gly Arg Glu Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr
105 110

Thr Leu Val Thr Val Ser Ser
120

nhédn tao

Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
5 10 15

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn
25 30

Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
40 45

-229-



Gly Asp
50

Gln Asp
65

Met Glu

Ala Arg

Thr Leu

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

<220>
<223>

<400>

Gln Val

1

Ser Val

Ile Asn

Arg Val

Leu Ser

Arg Lys
100

Val Thr
115

47
119
PRT

Nhé&n tao

trinh tu

47

Gln Leu

Lys Val
20

28021

Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe
55 60

Ile Met Thr Val Asp Lys Ser Thr Gly Thr Ala Tyr
70 75 80

Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ser Tyr Gly Tyr His Leu Asp Glu Trp Gly Glu Gly
105 110

Val Ser Ser

nhan tao

Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
5 10 15

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn
25 30
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Asn

Gly

Gln

65

Met

Ala

Thr

Met

Asp

50

Asp

Glu

Arg

Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Asp
35

Ile

Arg

Leu

Arg

Val
115

48
119
PRT

Nhéan

trinh tu nhédn tao

48

Trp

Asn

Val

Ser

Lys

100

Thr

tao

Val

Thr

Ile

Ser

85

Ser

Val

Arg

Arg

Met

70

Leu

Tyr

Ser

Gln

Ser

55

Thr

Arg

Gly

Ser

28021

Ala Pro Gly
40

Gly Gly Ser

Val Asp Lys

Ser Glu Asp
90

Tyr Tyr Leu
105

Gln

Ile

Ser

75

Thr

Asp

Gly

Tyr

60

Thr

Ala

Glu

Leu

45

Asn

Gly

Val

Trp

Glu

Glu

Thr

Tyr

Gly
110

Trp

Glu

Ala

His

95

Glu

Met

Phe

Tyr

80

Cys

Gly

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5

10

-231-

15



Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Val

Met

Asp

50

Asp

Glu

Arg

Leu

<210>

<211>

<212>

<213>

<220>

<223>

Lys

Asp
35

Ile

Arg

Leu

Arg

Val
115

49
119
PRT

Nhéan

trinh ty nhan tao

Val

20

Trp

Asn

Val

Ser

Lys

100

Thr

tao

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Arg

Arg

Met

70

Leu

Arg

Ser

Lys Ala

Gln Ala

40

Ser Gly

55

Thr Val

Arg Ser

Gly Tyr

Ser

28021

Ser Gly

25

Pro Gly

Gly Ser

Glu Asp

90

His Leu

105

-232-

Tyr

Gln

Ile

Ser

75

Thr

Asp

Thr

Tyr

60

Thr

Ala

Glu

Phe

Leu

45

Asn

Gly

Val

Trp

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Asp

Trp

Glu

Ala

His

95

Glu

Asn

Met

Phe

Tyr

80

Cys

Gly



28021

<400> 49

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Asn
20 25 30

Asn Met Asp Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe
50 55 60

Gln Asp Arg Val Ile Met Thr Val Asp Lys Ser Thr Asp Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr His Cys
85 90 95

Ala Arg Arg Lys Ser Tyr Gly Tyr Tyr Leu Asp Glu Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 50
<211> 119
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<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Val

Val

Met

Asp

50

Asp

Glu

Arg

Leu

PRT

Nhan

tao

trinh tu

50

Gln

Lys

His

35

Ile

Arg

Leu

Arg

Val

Leu

Val.

20

Trp

Asn

Val

Ser

Lys

100

Thr

nhdn tao

Val

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Gln

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Gly

Ala

Ala

40

Gly

Val

Ser

Tyr

28021

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

His Leu

105

-234-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Thr

Gly

Tyr

60

Thr

Ala

Glu

Lys

Phe

Leu

45

Asn

Asp

Val

Trp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Gly

15

Asp

Trp

Glu

Ala

His

95

Glu

Ala

Asn

Met

Phe

Tyr

80

Cys

Gly



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gln

Ser

Asn

Gly

Gln

65

Met

Val

Val

Met

Asp

50

Asp

Glu

115

51
119
PRT

Nhéan

tao

trinh tu

51

Gln

Lys

Asp

35

Ile

Arg

Leu

Leu

Val

20

Trp

Asn

Val

Ser

nhdn tao

Val

Ser

Val

Thr

Ile

Ser

85

Gln

Cys

Arg

Arg

Met

70

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

28021

Gly

Ala

Ala

40

Gly

Val

Ser

Ser Glu
10

Ser Gly

25

Pro Gly

Gly Ser

Asp Lys

Glu Asp
90

-235-

Leu

Tyr

Gln

Ile

Ser

75

Thr

Lys

Thr

Gly

Tyr

60

Thr

Ala

Lys

Phe

Leu

45

Asn

Asp

Val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

15

Asp

Trp

Glu

Ala

His

95

Ala

Asn

Met

Phe

Tyr

80

Cys



28021

Ala Arg Arg Lys Ser Tyr Gly Asn His Leu Asp Glu Trp Gly Glu Gly

100

Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

Gln Val

Ser Val

Asn Met

Gly Asp

50

Gln Asp
65

115

52
119
PRT

Nhéan

tao

trinh tu

52

Gln

Lys

Asp

35

Ile

Arg

Leu

Val

20

Trp

Asn

Val

nhidn tao

Val

Ser

Val

Thr

Ile

Gln

Cys

Arg

Arg

Met
70

Ser

Lys

Gln

Ser

55

Thr

105

Gly Ser Glu
10

Ala Ser Gly
25

Ala Pro Gly

40

Gly Gly Ser

Val Asp Lys

-236-

Leu

Tyr

Gln

Ile

Ser

75

Lys

Thr

Tyr
60

Thr

Lys

Phe

Leu

45

Asn

Asp

110

Pro

Thr

30

Glu

Glu

Thr

Gly

15

Asp

Trp

Glu

Ala

Ala

Asn

Met

Phe

Tyr
80



Met Glu Leu Ser

Ala Arg Arg Lys
100

Thr Leu Val Thr

115
<210> 53
<211> 119
<212> PRT

<213> Nhéan tao

<220>

<223> trinh tu

<400> 53

Gln Val Gln Leu

1

Ser Val Lys Val
20

Asn Met Asp Trp
35

Gly Asp Ile Asn
50

28021

Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr His Cys

85 90

95

Ser Tyr Gly Tyr Tyr Leu Asp Glu Trp Gly Glu Gly

105

Val Ser Ser

nhan tao

Val Gln Ser Gly Ser Glu Leu
5 ' 10

Ser Cys Lys Ala Ser Gly Tyr
25

Val Arg Gln Ala Pro Gly Gln
40

Thr Arg Ser Gly Gly Ser Ile
55

-237-

Lys Lys

Thr Phe

Gly Leu
45

Tyr Asn
60

110

Pro

Thr

30

Glu

Glu

Gly Ala

15

Asp Asn

Trp Met

Glu Phe



Gln Asp Arg Val
65

Met Glu Leu Ser

Ala Arg Arg Lys
100

Thr Leu Val Thr
115

<210> 54

<211> 119

<212> PRT

<213> Nhan tao

<220>

<223> trinh tu

<400> 54

Gln Val Gln Leu
1

Ser Val Lys Val
20

Asn Met Asp Trp

28021

Ile
70

Ser Leu Arg Ser

85

Ser Tyr Gly Tyr

Val Ser Ser

nhén tao

Val Gln Ser Gly

5

Ser Cys Lys Ala

Val Arg Gln Ala

Met Thr Val Asp Thr Ser Thr Asp Thr Ala Tyr

75 80

Glu Asp Thr Ala Thr Tyr His Cys

90 95

His Leu Asp Glu Trp Gly Glu Gly
105 110

Ser Glu Leu Lys Lys Pro Gly Ala

10 15

Ser Gly Tyr Thr Phe Thr Asp Asn

25 30

Pro Gly Gln Gly Leu Glu Trp Met

-238-



Gly Asp
50

Gln Asp
65

Met Glu

Ala Arg

Thr Leu

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

<220>
<223>

<400>

35

Ile

Arg

Leu

Arg

Val
115

55
119
PRT

Nhén

trinh ty nhdn tao

55

Asn

Val

Ser

Gln

100

Thr

tao

Thr

Ile

Ser

85

Ser

Val

Lys

Met

70

Leu

Tyr

Ser

28021

40 45

Ser Gly Gly Ser Ile Tyr Asn Glu Glu
55 60

Thr Val Asp Lys Ser Thr Asp Thr Ala
75

Arg Ser Glu Asp Thr Ala Thr Tyr His
90 95

Gly Tyr His Leu Asp Glu Trp Gly Glu
105 110

Ser

Phe

Tyr

80

Cys

Gly

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5

10 15
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Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Val

Met

Asp

50

Asp

Glu

Arg

Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Lys Val
20

Asp Trp
35

Ile Asn

Arg Val

Leu Ser

Arg Lys
100

Val™ Thr

115

56
106
PRT

Nhé&n tao

trinh ty nhédn tao

56

Ser

Val

Thr

Ile

Ser

85

Ser

Val

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Ala

Ala

40

Gly

Val

Ser

Tyr

28021

Ser Gly Tyr
25

Pro Gly Gln

Gly Ser Ile

Asp Lys Ser
75

Glu Asp Thr
90

His Leu Asp
105

-240-

Thr

Gly

Tyr

60

Thr

Ala

Glu

Phe

Leu

45

Asn

Asp

Thr

Trp

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Asp

Trp

Glu

Ala

His

95

Glu

Asn

Met

Phe

Tyr

80

Cys

Gly



Asp Ile

Asp Arg

Leu Ala

Tyr Ser
50

Gln Met Thr Gln

Val Thr Ile Thr
20

Trp Tyr Gln Gln
35

Ala Ser Tyr Arg

Ser Arg Tyr Gly Thr Asp

65

Glu Asp

Phe Gly

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

<220>
<223>

70

Leu Ala Thr Tyr
85

Gly Gly Thr Lys
100

57
107
PRT

Nhén tao

trinh tu nhén tao

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Val

Pro

Lys

Pro

40

Ser

Thr

Cys

Glu

28021

Ser Ser

10

Ala Ser
25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Ile Lys
105

-241-

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ser

Asn

Pro

Asp

60

Ser

Tyr

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Tyr

30

Leu

Phe

Leu

Gly

Val

15

Lys

Leu

Ser

Gln

Leu

95

Gly

Asn

Ile

Gly

Pro

80

Thr



28021

<400> 57

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

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Ile Tyr Lys. Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Ser Gly
50 55 60

Ser Arg Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 - 70 75 80

Glu Asp Leu Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Pro Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 58
<211> 107
<212> PRT

<213> ©Nhan tao

<220>

<223> trinh ty nhén tao
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<400> 58

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Arg

50

Arg

Asp

Phe

<210>

<211>

<212>

<213>

<220>

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

59
107
PRT

Nhén

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

28021

Ser Ser

10

Ala Ser
25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105

-243-

Leu

Lys

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Ser

Ala

Ile

Arg

45

Arg

Ser

Ser

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Asn

Ile

Gly

Pro

80

Leu



<223>

<400>

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Arg

50

Arg

Asp

Phe

<210>

<211>

<212>

<213>

trinh tu

59

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

60
107
PRT

Nhan

Met

Thr

20

Tyr

Asp

Gly

Ala

Gly
100

tao

nhan tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

28021

Ser Ser

10

Ala Ser
25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105

_244-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Ser

Ala

Ile

Glu

45

Arg

Ser

Ser

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Asn

Ile

Gly

Pro

80

Leu’



28021

<220>

<223> trinh tu nhan tao
<400> 60

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

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Arg Asn Ile Glu Arg Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Glu Leu Leu Ile
35 40 45

Tyr Gln Ala Ser Arg Lys Glu Ser Gly Val Pro Asp Arg Phe Ser Gly
50 55 60

Ser Arg Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Ser Pro Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 61
<211> 107
<212> PRT

<213> Nhén tao

-245-



<220>

<223> +trinh ty nhan tao

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Gln

50

Arg

Asp

Phe

<210>

<211>

<212>

61

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

62
107
PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

28021

Ser Ser Leu Ser

10

Ala Ser Arg Asn
25

Gly Gln Ala Pro

Gly Val Pro Asp
60

Leu Thr Ile Ser
75

Gln Gln Tyr Ser
90

Glu Ile Lys
105

-246-

Ala

Ile

Glu

45

Arg

Ser

Ser

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Gln

Ile

Gly

Pro

80

Leu



<213>

<220>

<223>

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Gln

50

Arg

Asp

Phe

<210>

<211>

Nhén

tao

trinh tu

62

Gln

Val

Trp

35

Ala

Tyr

Ile

Gly

63
107

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

nhén tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val

28021

Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105

-247-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Ser

Ala

Ile

Glu

45

Arg

Ser

Asp

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Gln

Ile

Gly

Pro

80

Leu



<212>
<213>

<220>
<223>

<400>

Asp Ile

Asp Arg

Leu Ala

Tyr Arg

50

Ser Arg

65

Glu Asp

Thr Phe

<210>

PRT

Nhan tao

trinh tu

63

Gln Met

Val Thr
20

Trp Tyr
35

Ala Ser

Tyr Gly

Ile Ala

Gly Gly

100

64

28021

nhén tao

Thr Gln Ser Pro Ser Ser

Ile Thr Cys Lys Ala Ser
25

Gln Gln Lys Pro Gly Gln
40

Arg Lys Glu Ser Gly Vval
55

Thr Asp Phe Thr Leu Thr
70

Thr Tyr Tyr Cys Gln Gln
85 90

Gly Thr Lys Val Glu Ile
105

-248-

Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Ser

Ala

Ile

Glu

45

Arg

Ser

Asp

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Gln

Ile

Gly

Pro

80

Leu



28021

<211> 107
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao
<400> 64

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

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Arg Asn Ile Glu Arg Gln
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Glu Leu Leu Ile
35 40 45

Tyr Arg Ala Asp Arg Lys Glu Ser Gly Val Pro Asp Arg Phe Ser Gly
50 55 60

Ser Arg Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asp Pro Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

-240-



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ala

Ser

Phe

Gly

Leu

65

Tyr

Arg

Ser

Thr

Pro

Val

50

Ser

Thr

Val

65
325
PRT

Nhéan

trinh tu

65

Thr

Ser

Glu

35

His

Ser

Cys

Glu

tao

Lys

Glu

20

Pro

Thr

Val

Asn

Ser

100

nhan tao

Gly

Ser

Val

Phe

Val

Val

85

Lys

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Ser

Ala

Val

Ala

55

Val

His

Gly

Val

Ala

Ser

40

Val

Pro

Lys

Pro

28021

Phe Pro

10

Leu Gly
25

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

Pro Cys
105

-250-

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro



Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Cys

Leu

245

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Trp

Ser

Arg

28021

Val
120

Thr

135 .

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

Val Lys
250

-251-

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp



Ile Ala Val Glu
260

Thr Thr Pro Pro
275

Arg Leu Thr Val
290

Cys Ser Val Met
305

Leu Ser Leu Ser

<210> 66
<211> 325
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu

<400> 66

Ala Ser Thr Lys

1

Ser Thr Ser Glu
20

Trp

Val

Asp

His

Leu

325

Glu

Leu

Lys

Glu
310

Ser

Asp

Ser

295

Ala

nhén tao

28021

Asn Gly Gln Pro Glu Asn Asn Tyr Lys
265 270

Ser Asp Gly Ser Phe Phe Leu Tyr Ser
280 285

Arg Trp Gln Glu Gly Asn Val Phe Ser
300

Leu His Asn His Tyr Thr Gln Lys Ser
315 320

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

5

10 15

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr

25 30

-252-



Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Pro

Thr

Val

Asn

Ser

100

Gly

Met

Gln

Val

Val

Phe

Val

Val

85

Lys

Gly

Tle

Glu

His

165

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

28021

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

Pro Cys

105

Phe Leu

Pro Glu

val Gln

Thr Lys
170

-253-

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln
175

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe



Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Leu

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

28021

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

Val Lys

250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

-254-

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His

315

Val

Ser

Lys

220

Lys

Phe

Glu

Phe

Gly

300

Tyr

Leu

Asn

205

Glu

Tyr

Asn

Phe

285

Asn

Thr

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Gln

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser

320



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ala

Ser

Phe

Gly

Leu

65

Tyr

Ser

Thr

Pro

Val

50

Ser

Thr

67
325
PRT

Nhan

tao

trinh tu

67

Thr

Ser

Glu

35

His

Ser

Cys

Lys

Glu

20

Pro

Thr

Val

Asn

325

nhadn tao

Gly

Ser

Val

Phe

Val

Val
85

Pro

Thr

Thr

Pro

Thr

70

Asp

Ser

Ala

Val

Ala

55

Val

His

Val

Ala

Ser

40

Val

Pro

Lys

28021

Phe Pro

10

Leu Gly

25

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

-255-

Leu

Cys

Ser

Ser

Ser

75

Asn

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

30

Leu

Leu

Thr

Val

Ser

15

Asp

Thr

Tyr

Lys

Asp
95

Arg

Tyr

Ser

Ser

Thr

80

Lys



Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

28021

Pro Cys
105

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

Val Lys

-256-

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Ser

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Lys

Phe

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp



28021

245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 295 300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 310 315 320

Leu Ser Leu Ser Leu

325

<210> 68
<211> 325
<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 68

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

-257-



Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Glu

20

Pro

Thr

Val

Asn

Ser

100

Gly

Met

Gln

Val

Ser

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

His

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Ala

Val

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

Ala

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

28021

Leu Gly
25

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

Pro Cys

105

Phe Leu

Pro Glu

Val Gln

Thr Lys

-258-

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ala

45

Gly

Lys

Cys

Pro

125

Cys

Glu

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Glu

Asp

Thr

Tyr

Gln

Asp

95

Ala

Pro

Val

Val

Gln

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Tyr



Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Lys

Cys
305

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

28021

170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

Val Lys

250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

-259-

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His

315

Val

Ser

Lys

220

Lys

Phe

Glu

Phe

300

Tyr

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser

320



Leu Ser Leu Ser Leu

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

<220>
<223>

<400>

Ala Ser

Ser Thr

Phe Pro

Gly Vval
50

Leu Ser

65

Tyr Thr

69
325
PRT

Nhé&n tao

trinh tu

69

Thr Lys

Ser Glu
20

Glu Pro

35

His Thr

Ser Val

Cys Asn

325

nhén tao

Gly

Ser

Val

Phe

Val

Val

Pro

Thr

Thr

Pro

Thr

70

Asp

Ser

Ala

Val

Ala

55

Val

His

28021

Val Phe Pro

10

Ala Leu Gly
25

Ser Trp Asn
40

Val Leu Gln

Pro Ser Ser

Lys Pro Ser

-260-

Leu

Cys

Ser

Ser

Ser

75

Asn

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Lys

30

Leu

Leu

Thr

Val

Ser

15

Asp

Thr

Tyr

Gln

Asp

Arg

Tyr

Ser

Ser

Thr

80

Lys



Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu
225

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Ser

100

Gly

Met

Gln

‘Val

Tyr

180

Gly

Ile

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr
230

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

28021

90

Pro Cys

105

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

-261-

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln
235

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Pro

Lys

Val

Asp

160

Tyr

Asp

Leu

Arg

Lys
240



Asn

Ile

Thr

Lys

Cys

305

Leu

Gln

Ala

Thr

Leu

290

Ser

Ser

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Val

Val

Pro

275

Thr

Val

Leu

70
325
PRT

Nhéan

trinh ty nhédn tao

70

Ser

Glu

260

Pro

Val

Met

Ser

tao

Leu

245

Trp

Val

Asp

His

Pro

325

Thr

Glu

Leu

Lys

Glu
310

Cys

Ser

Asp

Ser

295

Ala

Leu

Asn

Ser

280

Arg

Leu

28021

Val Lys
250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

Gly

Pro

Ser

Glu

His

315

Phe

Glu

Phe

Gly

300

Tyr

Tyr

Asn

Phe

285

Asn

Thr

Pro

Asn

270

Leu

Val

Gln

Ser

255

Tyr

Tyr

Phe

Lys

Asp

Lys

Ser

Ser

Ser

320

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

-262-



Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp
145

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

20

Pro

Thr

Val

Asn

Ser

100

Gly

Met

Gln

Ser

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp
150

Ala

Val

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

28021

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

10

Leu Gly

25

Trp Asn

Leu Gln

Ser Ser

Pro Ser

90

Pro Cys

105

Phe Leu

Pro Glu

Val Gln

-263-

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe
155

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

15

Asp

Thr

Tyr

Gln

Asp

95

Ala

Pro

Val

Val

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp
160



Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Lys

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

28021

Thr Lys
170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

Val Lys

250

Gly Gln
265

Asp Gly

Trp Gln

-264-

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

Arg

Val

Ser

Lys

220

Lys

Phe

Glu

Phe

300

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Tyr

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser



28021

Cys Ser Val Met His Glu Ala Leu His Asn Arg Tyr Thr Gln Lys Ser

305

Leu Ser Leu Ser Pro

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ala

Ser

Phe

Gly

Leu

65

Ser

Thr

Pro

Val

50

Ser

71
325
PRT

Nhéan

tao

trinh tu

71

Thr

Ser

Glu

35

His

Ser

Lys

Glu

20

Pro

Thr

Val

325

nhan tao

Gly

Ser

Val

Phe

Val

310

Pro

Thr

Thr

Pro

Thr
70

Ser

Ala

Val

Ala

55

Val

Val

Ala

Ser

40

Val

Pro

Phe Pro

10

Leu Gly

25

Trp Asn

Leu Gln

Ser Ser

-265-

315

Leu

Cys

Ser

Ser

Ser

75

Ala

Leu

Gly

Ser

60

Leu

Pro

Val

Ala

45

Gly

Cys

Lys

30

Leu

Leu

Thr

Ser

15

Asp

Thr

Tyr

Lys

320

Arg

Tyr

Ser

Ser

Thr
80



Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr
215

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

28021

Pro Ser

90

Pro Cys
105

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu
185

Cys Lys

Ser Lys

-266-

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys
220

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg



Glu Pro

225

Asn Gln

Ile Ala

Thr Thr

Arg Leu
290

Cys Ser
305

Leu Ser

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

<220>
<223>

Gln Val Tyr Thr
230

Val Ser Leu Ser

245

Val Glu Trp Glu
260

Pro Pro Val Leu

275

Thr Val Asp Lys

Val Met His Glu
310

Leu Ser Leu

325

72
325
PRT

Nhén tao

trinh tu nhén tao

Leu

Cys

Ser

Asp

Ser

295

Ala

28021

Pro

Ala

Asn

Ser

280

Arg

Leu

Pro Ser

Val Lys

250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

-267-

Gln

235

Gly

Pro

Ser

Glu

His

315

Cys

Phe

Glu

Phe

Gly

300

Tyr

Glu

Tyr

Asn

Phe

285

Asn

Thr

Met

Pro

Asn

270

Leu

Val

Gln

Thr

Ser

255

Tyr

Val

Phe

Lys

Lys

240

Asp

Lys

Ser

Ser

Ser

320



28021

<400> 72

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

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr

65 70 75 ‘ 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140

-268-



Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

28021

Val Gln

Thr Lys
170

Val Leu
185

Cys Lys

Ser Lys

Pro Ser

Val Lys

250

Gly Gln
265

Asp Gly

-269-

Phe

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe
285

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Asp

160

Tyr

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser



Lys Leu
290

Cys Ser
305

Leu Ser

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

<220>
<223>

<400>

Ala Ser

Ser Thr

Phe Pro

Gly Vval
50

Thr Val

Val Met

Leu

73
325
PRT

Nhéan

Ser

tao

trinh tu

73

Thr

Ser

Glu

35

His

Lys

Glu

20

Pro

Thr

28021

Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser

295

300

His Glu Ala Leu His Asn Arg Tyr Thr Gln Glu Ser

310

Pro

325

nhén tao

Gly Pro

5

Ser Thr

Val Thr

Phe Pro

Ser Val

Ala Ala

Val Ser

40

Ala Val
55

Phe Pro

10

Leu Gly

25

Trp Asn

Leu Gln

-270-

315

Leu Ala Pro

Cys Leu Val

Ser Gly Ala
45

Ser Ser Gly
60

Cys Ser
15

Lys Asp
30

Leu Thr

Leu Tyr

320

Arg

Tyr

Ser

Ser



Leu

65

Tyr

Arg

Glu

Asp

145

Gly

Asn

Trp

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Val

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Val

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys
200

28021

Ser Ser

Pro Ser

90

Pro Cys
105

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu

185

Cys Lys

-271-

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Asp

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Thr

80

Lys

Pro

Lys

Val

Asp

160

Tyr

Asp

Leu



Pro

Glu

225

Asn

Ile

Thr

Lys

Cys

305

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

<210>

<211>

<212>

<213>

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

74
107
PRT

Nhén

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

tao

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Pro

325

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

Thr
215

Leu

Cys

Ser

Ser

295

Ala

Ile

Pro

Leu

Asn

Ser

280

Leu

28021

Ser Lys

Pro Ser

Val Lys

250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

-272-

Ala

Gln

235

Gly

Pro

Ser

Glu

His

315

Lys

220

Glu

Phe

Glu

Phe

300

Tyr

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Glu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser

320



28021

<220>

<223> trinh tyu nhdn tao
<400> 74

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 75
<211> 5
<212> PRT

<213> Nhén tao

-273-



28021

<220>

<223> trinh ty nhén tao
<400> 175

Tyr Tyr Asp Met Ala

1 5
<210> 76
<211> 17
<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 76

Ser Ile Ser Pro Ser Gly Gly Ser Thr Tyr Tyr Arg His Ser Val Lys

1 : 5 10 15
Gly

<210> 77

<211> 14

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhan tao

<400> 77

-274-



28021

Arg Ala Gly His Asn Leu Gly Ala Gly Trp Tyr Phe Asp Phe

1 5 10
<210> 78

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 78

Tyr Tyr Asp Met Ala

1 5
<210> 79

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 79

Ser Ile Ser Pro Ser Gly Gly Ser Thr Tyr Tyr Arg Arg Ser Val Lys
1 5 10 15

Gly

-275-



28021

<210> 80
<211> 14
<212> 'PRT

<213> ©Nhé&n tao

<220>

<223> trinh tu nhén tao

<400> 80

Arg Ala Gly His Asn Leu Gly Ala Gly Trp Tyr Phe Asp Phe

1 5 10
<210> 81

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 81

Tyr Tyr Asp Met Ala

1 5
<210> 82

<211> 17

<212> PRT

<213> Nhéan tao

<220>

<223> trinh tu nhén tao

<400> 82

-276-



28021

Ser Ile Ser Pro Ser Gly Gly Ser Thr Tyr Tyr Arg Arg Ser Val Lys

1 5 10 15
Gly

<210> 83

<211> 14

<212> PRT

<213> Nhéan tao

<220>

<223> +trinh ty nhén tao

<400> 83

Arg Ala Gly His Asn Phe Gly Ala Gly Trp Tyr Phe Asp Phe

1 5 10

<210> 84
<211> 5
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 84

Tyr Tyr Asp Met Ala
1 5

-277-



28021

<210> 85
<211> 17
<212> PRT

<213> Nhén tao

<220>

<223> +trinh ty nhédn tao

<400> 85

Ser Ile Ser Pro Ser Gly Gly Ser Thr Tyr Tyr Arg Arg Ser Val Lys

1 5 10 15
Gly

<210> 86

<211> 14

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 86

Arg Ala Gly His Asn Tyr Gly Ala Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 87

<211> 5

<212> PRT

<213> Nhén tao
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28021

<220>

<223> trinh ty nhan tao
<400> 87

Tyr Tyr Asp Ile Asn

1 5
<210> 88

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 88

Ser Ile Ser Pro Ser Gly Gly Ser Thr Tyr Tyr Arg Arg Ser Val Lys

1 5 10 15
Gly

<210> 89

<211> 14

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 89

-279-



28021

Arg Ala Gly His Asn Tyr Gly Ala Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 90

<211> 5

<212> PRT

<213> Nhéan tao

<220>

<223> trinh tuyu nhén tao

<400> 90

Tyr Tyr Asp Ile Asn

1 5
<210> 91

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 91

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

1 5 10 15

Gly

<210> 92
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28021

<211> 14
<212> PRT

<213> Nhén tao

<220>

<223> +trinh ty nhédn tao
<400> 92

Arg Ser Gly His Asn Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 093

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> +trinh ty nhén tao

<400> 093

Tyr Tyr Asp Ile Gln

1 5
<210> 94

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 94

-281-



28021

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

1 5 10 15
Gly

<210> 95

<211> 14

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhédn tao

<400> 95

Arg Ser Gly His Asn Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 96

<211> 5

<212> . PRT

<213> Nhéan tao

<220>

<223> trinh tu nhén tao

<400> 96

Tyr Tyr Asp Ile Ser
1 5

<210> 97
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28021

<211> 17
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao
<400> 97

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

1 5 10 15
Gly

<210> 98

<211> 14

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhé&n tao

<400> 098

Arg Ser Gly His Asn Phe Gly Gly Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 99

<211> 5

<212> PRT

<213> Nhén tao

<220>

-283-



28021

<223> trinh tu nhén tao
<400> 99

Tyr Tyr Asp Ile Gln

1 5
<210> 100

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 100

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

1 5 10 15
Gly

<210> 101

<211> 14

<212> PRT

<213> Nhan tao

<220>

<223> trinh ty nhén tao

<400> 101

Arg Ser Gly Lys Ser Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

-284-



28021

1 5 10
<210> 102

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 102

Tyr Tyr Asp Ile Gln

1 5
<210> 103

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao
<400> 103

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

1 5 10 15
Gly

<210> 104

<211> 14
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28021

<212> PRT

<213> ©Nhan tao

<220>

<223> trinh ty nhédn tao
<400> 104

Arg Ser Gly Arg Glu Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

1 5 10
<210> 105

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao

<400> 105

Tyr Tyr Asp Ile Gln

1 5
<210> 106

<211> 17

<212> PRT

<213> Nhan tao

<220>

<223> trinh ty nhédn tao

<400> 106

Ser Ile Ser Pro Ser Gly Gln Ser Thr Tyr Tyr Arg Arg Glu Val Lys

-286-



Gly

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

<220>
<223>

<400>

Arg Thr Gly Arg Glu Tyr Gly Gly Gly Trp Tyr Phe Asp Tyr

1

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

<220>
<223>

<400>

107
14
PRT

Nhén tao

trinh tu nhédn tao

107

5

108
5
PRT

Nhén tao

trinh tu nhén tao

108

Asp Asn Asn Met Asp

1

<210>
<211>

5

109
17

28021

10

10

-287-

15



28021

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao
<400> 109

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 110

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 110

Arg Lys Ser Tyr Gly Tyr His Leu Asp Glu

1 5 10
<210> 111

<211> 5

<212> PRT

<213> ©Nhén tao

<220>

<223> trinh ty nhén tao
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<400> 111

Asp Asn Asn Met Asp

1 5
<210> 112

<211> 17

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 112

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 113

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 113

Arg Lys Ser Tyr Gly Tyr Tyr Leu Asp Glu
1 5 10
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28021

<210> 114
<211> 5
<212> PRT

<213> Nhéan tao

<220>

<223> -trinh tyg nhén tao

<400> 114

Asp Asn Asn Met Asp

1 5
<210> 115

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 115

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 116

<211> 10

<212> PRT

-290-
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<213> Nhéan tao

<220>

<223> trinh tuyu nhén tao
<400> 116

Arg Lys Ser Arg Gly Tyr His Leu Asp Glu

1 5 10
<210> 117

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 117

Asp Asn Asn Met Asp

1 5
<210> 118
<211> 17
<212> PRT

<213> Nhan tao

<220>

<223> trinh tu nhén tao

<400> 118

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln
1 5 10 15
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Asp

<210> 119
<211> 10
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhédn tao

<400> 119

Arg Lys Ser Tyr Gly Tyr Tyr Leu Asp Glu

1 5 10
<210> 120

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 120

Asp Asn Asn Met His

1 5
<210> 121

<211> 17

<212> PRT
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28021

<213> Nhén tao

<220>

<223> trinh tu nhdn tao
<400> 121

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 122

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhédn tao

<400> 122

Arg Lys Ser Tyr Gly Tyr His Leu Asp Glu

1 5 10
<210> 123

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao
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28021

<400> 123
Asp Asn Asn Met Asp

1 5

<210> 124
<211> 17
<212> PRT

<213> Nhén tao

<220>

<223> +trinh tu nhan tao
<400> 124

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 125

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> +trinh tu nhén tao

<400> 125

Arg Lys Ser Tyr Gly Asn His Leu Asp Glu
1 5 10
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28021

<210> 126
<211> 5
<212> PRT

<213> Nhéan tao

<220>

<223> trinh tu nhén tao

<400> 126

Asp Asn Asn Met Asp

1 5
<210> 127

<211> 17

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 127

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 128

<211> 10

<212> PRT

<213> Nhéan tao
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<220>

<223> trinh tyu nhén tao
<400> 128

Arg Lys Ser Tyr Gly Tyr Tyr Leu Asp Glu

1 5 10
<210> 129

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 129

Asp Asn Asn Met Asp

1 5
<210> 130

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 130

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln
1 5 10 15
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Asp

<210> 131
<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> trinh tyu nhén tao

<400> 131

Arg Lys Ser Tyr Gly Tyr His Leu Asp Glu

1 5 10
<210> 132

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> +trinh tu nhadn tao

<400> 132

Asp Asn Asn Met Asp

1 5
<210> 133

<211> 17

<212> PRT

<213> ©Nhén tao
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28021

<220>

<223> trinh ty nhédn tao
<400> 133

Asp Ile Asn Thr Lys Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 134

<211> 10

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 134

Arg Gln Ser Tyr Gly Tyr His Leu Asp Glu

1 5 10
<210> 135

<211> 5

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 135
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28021

Asp Asn Asn Met Asp

1 5
<210> 136

<211> 17

<212> PRT

<213> Nhéan tao

<220>

<223> trinh tu nhén tao

<400> 136

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 , 5 10 15
Asp

<210> 137

<211> 10

<212> PRT

<213> Nhé&n tao

<220>

<223> trinh tu nhén tao

<400> 137

Arg Lys Ser Tyr Gly Tyr His Leu Asp Glu
1 5 10
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<210> 138
<211> 11
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 138

Lys Ala Ser Gln Asn Ile Tyr Lys Asn Leu Ala

1 5 10
<210> 139

<211> 7

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao

<400> 139

Ser Ala Ser Tyr Arg Tyr Ser

1 5
<210> 140

<211> 8

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 140

-300-



28021

Gln Gln Tyr Tyr Ser Gly Leu Thr

1 5
<210> 141

<211> 11

<212> PRT

<213> Nhéan tao

<220>

<223> trinh tuy nhén tao

<400> 141

Lys Ala Ser Gln Asn Ile Tyr Lys Asn Leu Ala

1 5 10
<210> 142

<211> 7

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 142

Ser Ala Ser Tyr Arg Tyr Ser

1 5
<210> 143

<211> 9

<212> PRT

<213> Nhén tao
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<220>

<223> trinh tu nhén tao
<400> 143

Gln Gln Tyr Tyr Ser Pro Pro Leu Thr

1 5
<210> 144

<211> 11

<212> PRT

<213> ©Nhén tao

<220>

<223> trinh ty nhén tao

<400> 144

Lys Ala Ser Lys Asn Ile Glu Arg Asn Leu Ala

1 5 10
<210> 145

<211> 7

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 145

Arg Ala Ser Arg Lys Glu Ser
1 5
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<210> 146
<211> 9
<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhédn tao

<400> 146

Gln Gln Tyr Ser Ser Pro Pro Leu Thr

1 5
<210> 147

<211> 11

<212> PRT

<213> Nhan tao

<220>

<223> trinh ty nhédn tao

<400> 147

Lys Ala Ser Arg Asn Ile Glu Arg Asn Leu Ala

1 5 10
<210> 148

<211> 7

<212> PRT

<213> Nhan tao

<220>

<223> trinh ty nhédn tao
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<400> 148

Arg Ala Asp Arg Lys Glu Ser

1 5
<210> 149

<211> 9

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhén tao

<400> 149

Gln Gln Tyr Ser Ser Pro Pro Leu Thr

1 5
<210> 150

<211> 11

<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 150

Lys Ala Ser Arg Asn Ile Glu Arg Asn Leu Ala

1 5 10
<210> 151

<211> 7

<212> PRT
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<213> Nhéan tao

<220>

<223> trinh tu nhan tao
<400> 151

Gln Ala Ser Arg Lys Glu Ser

1 5
<210> 152

<211> 9

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhdn tao

<400> 152

Gln Gln Tyr Ser Ser Pro Pro Leu Thr

1 5
<210> 153

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> trinh tu nhan tao

<400> 153

Lys Ala Ser Arg Asn Ile Glu Arg Gln Leu Ala
1 5 10
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<210> 154
<211> 7
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 154

Gln Ala Ser Arg Lys Glu Ser

1 5
<210> 155

<211> 9

<212> PRT

<213> Nhén tao

<220>

<223> +trinh tu nhan tao

<400> 155

Gln Gln Tyr Ser Ser Pro Pro Leu Thr

1 5
<210> 156

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao
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<400> 156

Lys Ala Ser Arg Asn Ile Glu Arg Gln Leu Ala

1 5 10
<210> 157

<211> 7

<212> PRT

<213> Nhéan tao

<220>

<223> trinh tu nhén tao

<400> 157

Gln Ala Ser Arg Lys Glu Ser

1 5

<210> 158
<211> 9
<212> PRT

<213> ©Nhén tao

<220>

<223> trinh ty nhén tao

<400> 158

Gln Gln Tyr Ser Asp Pro Pro Leu Thr

1 5
<210> 159
<211> 11
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<212> PRT

<213> Nhéan tao

<220>

<223> trinh tuy nhédn tao
<400> 159

Lys Ala Ser Arg Asn Ile Glu Arg Gln Leu Ala

1 5 10
<210> 160

<211> 7

<212> PRT

<213> Nhéan tao

<220>

<223> +trinh ty nhén tao

<400> 160

Arg Ala Ser Arg Lys Glu Ser

1 5
<210> 16l

<211> 9

<212> PRT

<213> ©Nhén tao

<220>

<223> trinh ty nhédn tao

<400> 161

Gln Gln Tyr Ser Asp Pro Pro Leu Thr
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1 5
<210> 162

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao

<400> 162

Lys Ala Ser Arg Asn Ile Glu Arg Gln Leu Ala
1 5 10

<210> 163
<211> 7
<212> PRT

<213> Nhéan tao

<220>

<223> trinh ty nhén tao

<400> 163

Arg Ala Asp Arg Lys Glu Ser

1 5
<210> 164

<211> 9

<212> PRT

<213> Nhéan tao

<220>
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28021

<223> +trinh tuyu nhan tao
<400> 164

Gln Gln Tyr Ser Asp Pro Pro Leu Thr

1 5
<210> 165
<211> 118
<212> PRT

<213> Homo sapiens

<400> 165

Glu Val Gln Leu Val Gln Ser Gly Ala Glu

Ser Val Lys Val Ser Cys Lys Ala Ser Gly
20 25

Tyr Met His Trp Val Arg Gln Ala Pro Gly
35 40

Gly Tyr Ile Asn Pro Ser Ser Gly Tyr Thr
50 55

Arg Asp Arg Val Thr Ile Thr Ala Asp Lys
65 70

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp
85 90

-310-

Val

Tyr

Glu

Lys

Ser

75

Thr

Gln

Thr

Gly

Tyr

60

Thr

Ala

Lys

Phe

Leu

45

Asn

Ser

Val

Pro

Thr

30

Glu

Arg

Thr

Tyr

Gly

15

Asp

Trp

Lys

Ala

Tyr
95

Ala

Tyr

Met

Phe

Tyr

80

Cys



28021

Ala Arg Gly Gly Gln Gly Tyr Tyr Leu Asp Tyr Trp Gly Glu Gly Thr

100

Thr Val Thr Val Ser Ser

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

<400>

Glu Val

Ser Val

Asn Met

Gly Asp

50

Lys Gly
65

115

166
119
PRT
Homo

166

Gln

Lys

Asp

35

Ile

Arg

sapiens

Leu Val

5

Val Ser

20

Trp Val

Asn Thr

Val Ile

Gln

Cys

Arg

Lys

Met
70

Ser

Lys

Gln

Ser

55

Thr

105

Gly Ala Gln
10

Ala Ser Gly
25

Ala Pro Gly

40

Gly Gly Ser

Ile Asp Lys

-311-

Val

Tyr

Lys

Ile

Ser

75

Lys

Thr

Gly

Tyr

60

Thr

Lys

Phe

Leu

45

Asn

Gly

110

Pro

Ser

30

Glu

Gln

Thr

15

Asp

Trp

Lys

Ala

Ala

Asn

Met

Phe

Tyr
80



28021

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Ala Arg Arg Arg Ser Tyr Gly Tyr Tyr Phe Asp Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Val Thr Val Ser Ser

115
<210> 167
<211> 106
<212> PRT

<213> Homo sapiens

<400> 167

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

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Ala
20 25 30

Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser Tyr Arg Ala Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Arg Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
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Glu Asp Leu Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Asn Tyr Ile Thr

85

90

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

<210>

<211>

<212>

<213>

<400>

Ala

Ser

Phe

Gly

Leu

65

Ser

Thr

Pro

Val

50

Ser

168

326

PRT

Homo

168

Thr

Ser

Glu

35

His

Ser

100

sapiens

Lys Gly

Glu Ser

20

Pro Val

Thr Phe

Val Val

Pro

Thr

Thr

Pro

Thr
70

Ser

Ala

Val

Ala

55

Val

Val

Ala

Ser

40

Val

Pro

105

Phe Pro

10

Leu Gly

25

Trp Asn

Leu Gln

Ser Ser

-313-

Leu

Cys

Ser

Ser

Ser

75

Ala

Leu

Gly

Ser

60

Leu

Pro

Val

Ala

45

Gly

Gly

Cys

Lys

30

Leu

Leu

Thr

95

Ser

15

Asp

Thr

Tyr

Lys

Arg

Tyr

Ser

Ser

Thr
80



Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

28021

Pro Ser

90

Pro Cys
105

Phe Leu

Pro Glu

Val Gln

Thr Lys

170

Val Leu

185

Cys Lys

Ser Lys

Pro Ser

-314-

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys



225

Asn

Ile

Thr

Arg

Cys

305

Leu

Gln

Ala

Thr

Leu

290

Ser

Ser

<210>

<211>

<212>

<213>

<400>

Val

Val

Pro

275

Thr

Val

Leu

169
107

PRT

Ser

Glu

260

Pro

Val

Met

Ser

Leu

245

Trp

Val

Asp

His

Leu

325

Homo sapiens

169

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Cys

Ser

Asp

Ser

295

Ala

Leu

Asn

Ser

280

Arg

Leu

28021

Val Lys
250

Gly Gln

265

Asp Gly

Trp Gln

His Asn

235

Pro

Ser

Glu

His

315

Phe

Glu

Phe

Gly

300

Tyr

Tyr

Asn

Phe

285

Asn

Thr

Pro

Asn

270

Leu

Val

Gln

Ser

255

Tyr

Tyr

Phe

Lys

240

Asp

Lys

Ser

Ser

Ser

320

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1

5

10

-315-

15



Gln Leu Lys Ser Gly Thr

Tyr Pro

20

Arg Glu Ala Lys
35

Ser Gly Asn Ser Gln Glu

50

Thr Tyr

65

Lys His

Pro Val

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

<220>
<223>

<400>

Ser Leu Ser Ser

70

Lys Val Tyr Ala
85

Thr Lys Ser Phe
100

170
444
PRT

Nhén tao

trinh ty nhédn tao

170

Ala

Val

Ser

55

Thr

Cys

Asn

Ser

Gln

40

Val

Leu

Glu

Arg

28021

Val Val
25

Trp Lys

Thr Glu

Thr Leu

Val Thr

90

Gly Glu
105

Cys

Val

Gln

Ser

75

His

Cys

Leu

Asp

Asp

60

Lys

Gln

Leu

Asn

45

Ser

Ala

Asn

30

Ala

Lys

Asp

Leu

Asn

Leu

Asp

Tyr

Ser

95

Phe

Gln

Ser

Glu

80

Ser

Gln Val Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5

10

-316-

15



Ser

Asn

Gly

Gln

65

Met

Ala

Thr

Pro

Gly
145

Val

Met

Asp

50

Asp

Glu

Arg

Leu

Leu

130

Cys

Lys

Asp

35

Ile

Arg

Leu

Arg

Val

115

Ala

Leu

Val

20

Trp

Asn

Val

Ser

Arg

100

Thr

Pro

Val

Ser

Val

Thr

Thr

Ser

85

Ser

Val

Cys

Lys

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Asp
150

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Arg

135

Tyr

Ala

Ala

40

Gly

Ile

Ser

Tyr

Ala

120

Ser

Phe

28021

Ser Gly

25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

Tyr His

105

Ser Thr

Thr Ser

Pro Glu

-317-

Tyr

Gln

Ile

Ser

75

Thr

Asp

Lys

Glu

Pro

155

Thr

Gly

Tyr

60

Thr

Ala

Glu

Gly

Ser

140

Val

Phe

Leu

45

Asn

Gly

Val

Trp

Pro

125

Thr

Thr

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Asp

Trp

Glu

Ala

Tyr

95

Glu

Val

Ala

Ser

Asn

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp
160



Asn

Gln

Ser

Ser

Cys

225

Leu

Glu

Gln

Lys

Ser

Ser

Ser

Asn

210

Pro

Phe

Val

Phe

Pro

290

Gly

Ser

Leu

195

Thr

Pro

Pro

Thr

Asn

275

Arg

Ala

Gly

180

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

165

Leu

Thr

Val

Pro

Lys

245

Val

Tyr

Glu

Thr

Tyr

Lys

Asp

Ala

230

Pro

Val

Val

Gln

Ser

Ser

Thr

Lys

215

Pro

Lys

Val

Asp

Phe
295

Gly

Leu

Tyr

200

Arg

Glu

Asp

Asp

Gly

280

Asn

28021

Val His
170

Ser Ser

185

Thr Cys

Val Glu

Phe Leu

Thr Leu

250

Val Ser
265

Val Glu

Ser Thr

-318-

Thr

Val

Asn

Ser

Gly

235

Met

Gln

Val

Tyr

Phe

Val

Val

Lys

220

Gly

Ile

Glu

His

Arg
300

Pro

Thr

Asp

205

Tyr

Pro

Ser

Asp

Asn

285

Val

Ala

Val

190

His

Gly

Ser

Arg

Pro

270

Ala

Val

Val

175

Pro

Lys

Pro

Val

Thr

255

Glu

Lys

Ser

Leu

Ser

Pro

Pro

Phe

240

Pro

Val

Thr

Val



Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Thr

Val

Ala

Gln

Gly

370

Pro

Ser

Glu

His

<210>

Val

Ser

Lys

Cys

355

Phe

Glu

Phe

Gly

Tyr
435

171

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Gln

310

Gly

Pro

Thr

Ser

Tyr

390

Val

Phe

Lys

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Trp

Pro

Glu

Asn

360

Ile

Thr

Arg

Cys

Leu

440

28021

Leu Asn

Ser Ser

330

Pro Gln

345

Gln Val

Ala Val

Thr Pro

Leu Thr

410

Ser Val

425

Ser Leu
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315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Lys

Glu

Leu

Trp

380

Val

Asp

His

Leu

Glu

Lys

Thr

Ser

365

Glu

Leu

Lys

Glu

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

Lys

Ile

335

Pro

Ala

Asn

Ser

415

Leu

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



<211>

<212>

<213>

<220>

<223>

<400>

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Ser

50

Arg

Asp

Phe

214
PRT

Nhéan

tao

trinh tu

171

Gln

Val

Trp

35

Ala

Tyr

Leu

Gly

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

nhén tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val
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Ser Ser

10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90

Glu Ile
105
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Leu

Arg

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asn

Pro

Asp

60

Ser

Tyr

Arg

Ala

Ile

Glu

45

Arg

Ser

Ser

Thr

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

110

Val

15

Arg

Leu

Ser

Gln

Pro

95

Ala

Gly

Asn

Ile

Gly

Pro

80

Leu

Ala
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Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys

210
<210> 172
<211> 119
<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 172

-321-



Gln Val

Ser Val

Asn Met

Gly Asp
50

Gln Asp
65

Met Glu

Ala Arg

Thr Leu

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

Gln

Asp
35

Ile

Arg

Leu

Arg

Val
115

173
107
PRT

Nhéan

Leu

Val

20

Trp

Asn

Val

Ser

Arg

100

Thr

tao

Val

Ser

Val

Thr

Thr

Ser

85

Ser

Val

Gln

Cys

Arg

Arg

Met

70

Leu

Tyr

Ser

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

28021

Gly

Ala

Ala

40

Gly

Ile

Ser

Tyr

Ser Glu
10

Ser Gly
25

Pro Gly

Gly Ser

Asp Lys

Glu Asp

90

Tyr His
105
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Leu

Gln

Ile

Ser

75

Thr

Asp

Lys

Thr

Tyr

60

Thr

Ala

Glu

Lys

Phe

Leu

45

Asn

Gly

Val

Trp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Gly

15

Asp

Trp

Glu

Ala

Tyr

95

Glu

Ala

Asn

Met

Phe

Tyr

80

Cys

Gly



<220>

<223> trinh tu

<400>

Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Ile

Arg

Ala

Ser

50

Arg

Asp

Phe

<210>

- <211>

<212>

173

Gln

Val

Trp

35

Ala

Tyr

Leu

Gly

174

PRT

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

nhdn tao

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Lys

Asp

70

Tyr

Thr

Ser

Cys

Lys

Glu

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

Val
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Ser Ser Leu Ser

10

Ala Ser Arg Asn

25

Gly Gln Ala Pro

Gly Val Pro Asp
60

Leu Thr Ile Ser
75

Gln Gln Tyr Tyr
90

Glu Ile Lys
105

-323-

Ala

Ile

Glu

45

Arg

Ser

Ser

Ser

Glu

30

Leu

Phe

Leu

Pro

Val

15

Arg

Leu

Ser

Gln

Pro

95

Gly

Asn

Ile

Gly

Pro

80

Leu
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<213> Nhén tao

<220>

<223> trinh tu nhén tao
<400> 174

Asp Asn Asn Met Asp

1 5
<210> 175

<211> 17

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 175

Asp Ile Asn Thr Arg Ser Gly Gly Ser Ile Tyr Asn Glu Glu Phe Gln

1 5 10 15
Asp

<210> 176

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> trinh tuy nhén tao

-324-
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<400> 176

Arg Arg Ser Tyr Gly Tyr Tyr His Asp Glu

1 5 10
<210> 177

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> trinh ty nhén tao

<400> 177

Lys Ala Ser Arg Asn Ile Glu Arg Asn Leu Ala

1 5 10
<210> 178

<211> 7

<212> PRT

<213> ©Nhén tao

<220>

<223> trinh ty nhén tao

<400> 178

Ser Ala Ser Arg Lys Glu Ser

1 5
<210> 179

<211> 9

<212> PRT
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<213> Nhéan tao

<220>

<223> trinh tu nhén tao
<400> 179

Gln Gln Tyr Tyr Ser Pro Pro Leu Thr
1 5
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Khing thé F.IXa khing @ @ Khing thé F.X khing
v

nguwoi khoang 200 loai ngudi khoang 200 loai

Xay dung cic vt truyén biéu hién, sw biéu hién tam thoi sir dung cac té bao dong vat
(Cic sw két hop cia 40.000 khang thé hoic nhiéu hon)

Wi

Khing thé dic hiéu kép
Quét béi F.Xa day manh sw phat sinh hoat tinh va hoat dong e ché
F.Xaza hon nira, thay thé trinh tir axit amin khi cin

FIG. 2
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hA69-KQ/hB26-PF/hAL-AQ
A B 100pg/mL
Q1-G4k/1268-Gah/L45-k
B 10pg/mL
Q31-27/1326-2107/L2-k
27/1326-2107/ O1pg/miL

Q64-255/1344-2107/1L45-k

it

Q1-G4k/1321-G4h/L45-k

0 0,1 0.2 0.3 04 05
F.Xa diy manh s phat sinh hoat tinh

FIG. 3
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® 100ug/mL

& 10ug/mL

O Tug/mL

hA69-KQ/hB26-PF/hAL-AQ
Q1-G4k/1268-G4h/L45-k
Q31-27/J326-2107/12-k
Q1-G4k/1321-G4h/L45-k
Q64-255/1344-2107/145-k F=
Q85-G4k/1268-G4h/L406-k FEEratSa
QB5-G4k/1321-G4h/L334-k
Q64-27/1344-2107/1406-k
Q64-27/1326-2107/1334-k
Q153-G4k/J142-G4h/L180-k
Q405-G4k/1232-G4h/1248-k
Q360-G4k/1232-G4h/L406-k
Q153-G4k/J232-G4h/L406-k
Q458-2106/1346-2107/L408-k
Q360-2118/1300-2107/L334-k
Q499-2118/1327-2107/1377-k
Q499-2121/1327-2119/1404-k
Q499-2121/1339-2119/L377-k
Q499-2118/1346-2107/1248-k
Q354-2106/J259-2107/1324-k
Q460-2121/1327-2119/1334-k
Q499-2118/1327-2107/1334-k

0 01 02 03 04 05 0.6
F.Xa day manh sw phat sinh hoat tinh

FIG4
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hA69-KQ/hB26-PF/hAL-AQ
Q1-G4k/1268-G4h/L45-k
Q31-27/J326-2107/12-k
Q1-G4k/J321-G4h/L45-k
Q64-255/)344-2107/145-k
Q85-G4k/1268-G4h/L406-k
Q85-G4k/1321-G4h/1334-k
Q64-27/)344-2107/L406-k
Q64-27/1326-2107/1334-k
Q153-G4k/J142-G4h/L180-k
Q405-G4k/J232-G4h/1248-k
Q360-G4k/J232-G4h/L406-k
Q153-G4k/J232-G4h/1406-k
Q458-2106/)346-2107/1.408-k
Q360-2118/J300-2107/1334-k
Q499-2118/1327-2107/1377-k
Q499-2121/J327-2119/1404-k
Q499-2121/1339-2119/1377-k
Q499-2118/)346-2107/1248-k
Q354-2106/J259-2107/1324-k
Q460-2121/)327-2119/1334-k
Q499-2118/1327-2107/1334-k
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B 10 ug/mL

B 100 ug/mL

- -0,3  -0,2

FIG. 5
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FIG.
B6A
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FIG.
6C
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FIG.
6D
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