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Linh vue k§ thuit dwoc dé cap

Sang ché dé& cap dén khang thé cua ngudi va doan gan két khang
nguyén clua khéang thé ctia ngudi ma gin két dic hidu véi protein gidng
angiopoietin 3 cia nguoi (human angiopoietin-like protein 3-hANGPTL3),
trong d6 khang thé va doan gin két khang nguyén cia khang thé nay duoc
ding dé diéu tri bénh.

Tinh trang k¥ thuit ciia sing ché

Gen ma hoa protein gidng angiopoietin 3 (angiopoietin-like protein 3-
ANGPTL3) dugc x4c dinh tir co s& dit liéu EST dya vao céc trinh ty tin hiéu
va cac vong xoén ludng tinh, va ADN bd trg ANGPTL3 c6 chiéu dai day du
dugc phan 1dp sau do tir thu vién ADN bd tro ctia gan/lach bao thai nguoi
(Conklin et al., 1999, Genomics 62: 477-482). Protein hANGPTL3 c¢6 460-
axit amin dugc phan tich c6 chung 76% mirc dong nhét trinh tu axit amin véi
ANGPTL3 ctia chudt va ¢ cdu tric dic thi ctia angiopoietin; tirc 14, peptit tin
hiéu, vung vong x04n mé rong dugc du doan la tao ra vong x08n kép dang
dime hodc trime, peptit lién két ngin, va ving tuong déng fibrinogen hinh cau
(fibrinogen homology domain-FD) (Conklin et al., 1999, trén day).
ANGPTL3 chira bén gbc xystein bao toan c6 lién quan dén cac lien két
disulfua trong phéan tr trong FD; tuy nhién, ANGPTL3 khong chira hai
xystein khac cling nhu khong chira motip gin két canxi dac thi dugc tim thay
trong FD cua angiopoietin (cac ANG; tirc la, ANGI, ANG2 va ANG4)

(Conklin et al., 1999, trén day), ma la cac yéu td phat trién protein ma thuc



22393

day su tao thanh mach. Ngoai ra, khong gidng nhu ANG, ANGPTL3 khong
gén két voi Tie2; tuy nhién, né ciing c6 thé cam ung su tao thanh mach béng
cach gan két véi integrin a,f; théng qua FD & dau C ctia né (Camenisch et al.,

2002, J Biol Chem 277:17281-17290).

Sd liéu in vivo toan dién duoc thu tir mau chuot KK giao phéi Xa, ma
béo phi vira phai véi lugng insulin, glucoza va lipit trong huyét tuong cao bat
thuong, giéng nhu bénh dai thao duong typ 2 & ngudi (Koishi et al., 2002,
Nature Genetics 30:151 -157). Tuy nhién, mét ching phu cta chuét, KK/San,
duoc nhan thiy 1a cé biéu hién luong lipit trong huyét tuong thap bt thuong
(giam lipit huyét), ma duoc di truyén nhu 1a tinh lan theo thuyét di truyén
Mendel. Locut dugc 13p ban d6 trén nhidm séc thé 4 va cudi cung dugc xac
dinh 1a gen m& héa ANGPTL3, ma chira doan cai trinh ty 4-bp nucleotit &
exon 6 (Koishi et al., 2002, trén day). Do do, lugng lipit trong huyét tuong
tang sau khi chuyén gen ANGPTL3 qua trung gian adenovirut, hoic sau khi
s dung ANGPTL3 ciia ngudi tii t6 hop & chudt KK/San. Tac dung nay
khong c6 lién quan dén su thay d6i & céc gen c6 lién quan dn su tong hop
cholesterol, su thanh thai lipoprotein hodc su oxy hoa NEFA (Koishi et al.,
2002, trén day). Hon thé nita, phén tich in vitro protein tai tb hop cho thiy
ANGPTL3 tic ché tryc tiép hoat tinh lipoprotein lipaza (LPL), chimg t6 n6 1a
chat didu bién chuyén héa lipit ma didu hoa luong lipoprotein (VLDL)
triglyxerit mat do rat thap théng qua su trc ché hoat tinh LPL (Shimizugawa et
al., 2002, J Biol Chem 277(37):33742-33748). Puoc nhan thdy ring ving
xo4n kép & dau N, dic biét 1a cac gbc 17-165 & ving dau N, va khong phai
ving FD & ddu C, cia ANGPTL3, cAn thiét cho hoat tinh lam tang luong
triglyxerit trong huyét tuong & chudt (Ono et al., 2003, J Biol Chem
278:41804-41809).
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Trinh tu axit amin va trinh tu nucleotit cia ANGPTL3 cta nguoi duoc
thé hién trong SEQ ID NOS:161 va 162, tuong ung. Khang thé khang
ANGPTL3 dugc mo ta trong, vi du, WO2008/073300 va US 7,935,796.

Ban chit ky thuit ciia sang ché

Theo khia canh tht nhét, sang ché d& xuit khang thé don dong cua
ngudi ¢ chidu dai ddy dui (monoclonal antibody-mAb) va cac doan gén két
khéang nguyén ciia ching ma gin két dic hiéu va trung hoa, trc ché, phong bé,
pha huy, lam gidm hodc can thiép vao, it nhat mot hoat tinh cia ANGTPL3,
cu thé 13, ANGPTL3 cua nguoi (SEQ ID NO:161). Hoat tinh cia ANGPTL3
ma c6 thé duogc trung hoa, dugc trc ché, dugc phong bé, duoc pha huy, duogc
lam giam hodc dugc can thi€p boi cac khang thé theo sang ché hodc cac doan
ctia ching, bao gém, nhung khong theo cach 1am gidi han, tc ché hoat tinh
LPL, cam ung su tao mach, va tdc dung tuong tu. Theo mot phuong én,
khang thé theo sang ché hodc doan cia né co thé trung hoa, trc ché, phong bé,
ph4 hiy, 1am gidm hodic can thiép vao, hoat tinh cia hANGPTL3 béng céch
gén két véi epitop cia hANGPTL3 ma c6 lién quan truc tiép dén hoat tinh
dich cia hANGPTL3. Theo mét phuong 4n khac, khang thé theo sang ché
hodc doan ctia né cé thé trung hoa, tc ché, phong bé, phé huy, lam giam hoac
can thiép vao, hoat tinh ctia hANGPTL3 bang cach gin két véi epitop clia
hANGPTL3 ma khong cé lién quan truc tiép dén hoat tinh dich cua
hANGPTL3, nhung khéng thé hoic doan gén két cua ching trc ché, phong bé,
phd huy, lam giam hodc can thi¢p vao hoat tinh dich cia hANGPTL3 trong
khong gian hodc trong cu tric. Theo mét phuong 4n khac nita, khang thé
theo sang ché hodc doan ctia nd gén két vai epitop cua hANGPTL3 ma khong
c6 lién quan truc tiép dén hoat tinh dich (vi du, e ché hoat tinh LPL, cam
Umg su tao mach, va hoat tinh tuong tu) cia hRANGPTL3 (tirc 14, khang thé
khong phong bé), nhung khang thé nay hoic doan gén két cta né dan dén lam
ting sy thanh thdi hANGPTL3 khoéi hé tudn hoan, so véi su thanh thai
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hANGPTL3 khi khong c6 mit khéng thé hodc doan cta n6, nhd dé gian tiép
tic ché, phong bé, phd hiy, 1am gidm hodc can thiép vao, hoat tinh cua
hANGPTL3. Sy thanh thai hANGPTL3 khéi hé tuin hoan c6 thé dic biét
dugc tang 1én bang cach két hop hai hodc nhidu khang thé khong phong bé
khic nhau ma khong canh tranh v&i nhau dé gén két dic hiéu véi
hANGPTL3.

Khéng thé (Ab) c6 thé c6 chiéu dai ddy di (vi dy, khang thé IgG1 hoic
IgG4) hodc c6 thé chi bao gdm phan gin két khang nguyén (vi du, Fab,
F(ab'), hodc doan scFv), va cé thé duoc cai bién dé tac dong dén chuc nang,
vi du dé 1am giam céc chic ning cua chét tac dong con lai (Reddy et al.,

2000, J. Immunol. 164:1925-1933).

Theo mét phuong an, sang ché dé xuét khang thé hoac doan gan két
khang nguyén cta khang thé chira ving bién dbi chudi nang (heavy chain
variable region-HCVR) dugc chon tir nhdm bao gém SEQ ID NO:2, 18, 34,
50, 66, 82, 98, 114, 130, 146 va 180, hodc trinh tu hau nhu tuong tu cia nod co
mirc déng nhét trinh ty it nhit 12 90%, it nhit 1a 95%, it nhat 12 98% hodc it
nhét 13 99%. Theo mot phuong 4n khéc, khang thé hodc doan gan két khang
nguyén cta nd chira HCVR ¢4 trinh t axit amin dugc chon tir nhém bao gdbm
SEQ ID NO:2, 18, 34, 66, 82, 114, va 180. Theo mot phuong an khéac nira,
khang thé hodc doan gan két khang nguyén ciia né chira HCVR c6 trinh tu
axit amin néu trong SEQ ID NO:66.

Theo mét phuong 4n, khang thé hoic doan gin két khang nguyén cla
khang thé chita ving bién ddi chudi nhe (light chain variable region-LCVR)
dugc chon tir nhém bao gom SEQ ID NO:10, 26, 42, 58, 74, 90, 106, 122,
138, 154 va 188, hodc trinh tuy hdu nhu tuong tu clia nd ¢6 muc déng nhét
trinh tw it nhat 13 90%, it nhit 1a 95%, it nht 1a 98% hodc it nhét 13 99%.
Theo mét phuong an khéc, khéng thé hozc phan gan két khang nguyén cua
khéng thé chtta LCVR ¢ trinh tu axit amin dugc chon tir nhém bao gém SEQ

-5-
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ID NO:10, 26, 42, 74, 90, 122 va 188. Theo mdt phuong dn khac nita, khang
thé hoic phan gin két khang nguyén ctia khang thé chira LCVR ¢ trinh tu
axit amin néu trong SEQ ID NO: 74.

Theo céc phuong 4n khac, khang thé hodc doan cla né chira cap trinh
tw HCVR va LCVR (HCVR/LCVR) duoc chon tir nhém bao gdm SEQ ID
NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122, 130/138,
146/154 va 180/188. Theo mot phwong 4n, khang thé hodc doan ctia né chira
cdp trinh ty HCVR va LCVR duoc chon tir nhém bao gém SEQ ID NO:2/10,
18/26, 34/42, 66/74, 82/90, 114/122 va 180/188. Theo mot phuong an kh4c,
khang thé hoic doan cuia n6 chira cdp trinh twy HCVR va LCVR néu trong
SEQ ID NO:66/74.

Theo khia canh thtr hai, séng ché d& xuét khéng thé hoac doan gén két
khang nguyén ctia khang thé chua trinh tu axit amin cta ving quyét dinh bd
sung chudi ning 3 (heavy chain complementarity determining region 3-
HCDR3) dugc chon tir nhém bao gém SEQ ID NO:8, 24, 40, 56, 72, 88, 104,
120, 136, 152 va 186, hoic trinh tu hiu nhu tuong tu cua nd co muc déng
nhat trinh ty it nhit 1a 90%, it nht 1a 95%, it nhat 13 98% hodic it nhat 1a 99%:
va trinh tu axit amin cia CDR3 chudi nhe (light chain CDR3-LCDR3) duoc
chon tir nhém bao gom SEQ ID NO:16, 32, 48, 64, 80,96, 112, 128, 144, 160
va 194, hoac trinh tu g?m nhu tuong tu cua nd c6 muc déng nhét trinh tu it
nhat 13 90%, it nhét 13 95%, it nhét 1a 98% hodc it nhét 13 99%. Theo mot
phuong 4n, khang thé hodc doan ctia né chira cap trinh tu axit amin
HCDR3/LCDR3 bao gém SEQ ID NO:8/16, 24/32, 40/48, 56/64, 72/80,
88/96, 104/1 12, 120/128, 136/144, 152/160 hoic 186/194. Theo mot phuong
an khac, khang thé hodc doan cua nd chta cip trinh tu axit amin
HCDR3/LCDR3 bao gébm SEQ ID NO:8/16, 24/32, 40/48, 72/80, 88/96,
120/128 hodc 186/194. Theo mdt phuong an khéc nita, khang thé hodc doan
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clia né chira cip trinh ty axit amin HCDR3/LCDR3 bao gém SEQ ID
NO:72/80.

Theo mot phuong an khac, khang thé hoic doan cua nd con chira trinh
tw axit amin cia CDR1 chudi ning (HCDR1) dugc chon tir nhém bao gbm
SEQ ID NO:4, 20, 36, 52, 68, 84, 100, 1 16, 132, 148 va 182, hodic trinh tu
hau nhu tuong tw clia n6 c6 mirc ddng nhit trinh tu it nhét 1a 90%, it nhat 1a
95%, it nhat 1a 98%, hoic it nhit 1a 99%; va trinh tu axit amin cia CDR2
chudi ning (HCDR2) dugc chon tir nhém bao gdm SEQ ID NO:6, 22, 38, 54,
70, 86, 102, 1 18, 134, 150 va 184, hoic trinh tu hdu nhu tuong tu cua no co
muc dong nhét trinh ty it nhét 12 90%, it nhét 1a 95%, {t nhat 1a 98%, hoic it
nhit 13 99%; va tly y con chira trinh ty axit amin cia CDR1 chudi nhe
(LCCDR1) dugc chon tir nhom bao gém SEQ ID NO:12, 28, 44, 60, 76, 92,
108, 124, 140, 156 va 190, hodc trinh tu hau nhu tuong tu cua nd cd muc
dong nhét trinh tu it nhét 1a 90%, it nhat 13 95%, it nhit 12 98%, hodc it nhét 14
99%; va/hodc trinh ty axit amin cia CDR2 chudi nhe (LCCDR2) duoc chon
tir nhém bao gdm SEQ ID NO:14, 30, 46, 62, 78, 94, 1 10, 126, 142, 158 va
192, hodc trinh tu hau nhu tuong tu cia ndé c6 mirc déng nhét trinh tu it nhét

14 90%, it nhét 1a 95%, it nhét 12 98%, hoic it nhét 14 99%.

Theo cach khac, sang ché d& xuét khang thé hoac doan gin két khang
nguyén ctia khang thé chira t6 hop HCDR1/HCDR2/HCDR3 duoc chon tu
nhém bao gébm SEQ ID NO:4/6/8, 20/22/24, 36/38/40, 52/54/56, 68/70/72,
84/86/88, 100/102/104, 116/118/120, 132/134/136, 148/150/152 va
182/184/186; va/hodc t6 hgp LCDRI1/LCDR2/LCDR3 duoc chon tir nhém
bao gdm SEQ ID NO:12/14/16, 28/30/32, 44/46/48, 60/62/64, 76/78/80,
92/94/96, 108/110/112, 124/126/128, 140/142/144, 156/158/160 va
190/192/194. Theo mot phuong é&n, cac trinh tu axit amin cua CDR chudi
ning va chudi nhe bao gém td hop trinh ty CDR dugc chon tir nhom bao gém

SEQ ID NO:4/6/8/12/14/16, 20/22/24/28/30/32, 36/38/40/44/46/48,
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52/54/56/60/62/64, 68/70/72/76/78/80, 84/86/88/92/94/96,
100/102/104/108/110/112, 116/118/120/124/126/128,
132/134/136/140/142/144, 148/150/152/156/158/160 va

182/184/186/190/192/194. Theo mdt phuong éan, cac trinh tu axit amin cua
CDR chudi ning va chudi nhe bao gém t6 hop trinh ty CDR néu trong SEQ
ID NO: 4/6/8/12/14/16,  20/22/24/28/30/32, 36/38/40/44/46/48,
68/70/72/76/78/80,  84/86/88/92/94/96, 116/118/120/124/126/128 hodc
182/184/186/190/192/194. Theo mot phuong an khac, céac trinh tu axit amin
ctia CDR chudi ning va chudi nhe bao gdm t6 hop trinh ty CDR néu trong
SEQ ID NO:68/70/72/76/78/80.

Theo mot phuong 4n cé lién quan, sang ché dé xudt khang thé hoac
doan gin két khang nguyén cua khang thé ma gin két dic hiéu voi
hANGPTL3, trong d6 khang thé hodc doan cta nod chta cac ving CDR chudi
nang va chudi nhe nam trong cdp HCVR/LCVR dugc chon tir nhém bao g61n
SEQ ID NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122,
130/138, 146/154 va 180/188. Cac phuong phap va k¥ thuat xac dinh CDR
trong céc trinh tu axit amin cia HCVR va LCVR la da biét trong linh vuc k§
thudt ndy va c6 thé dugc ding dé xac dinh CDR trong céc trinh tu axit amin
HCVR va/hoic LCVR cu thé duoc mé ta & ddy. Cac dinh nghia thong thuong
ma c6 thé dugc ding dé xac dinh ranh gi6i cia CDR bao gbém dinh nghia
Kabat, dinh nghia Chothia, va dinh nghia AbM. Theo cac thuit ng{t thong
thuong, dinh nghia Kabat dugc dwa trén sy bién dbi trinh tu, dinh nghia
Chothia dugc dua trén vi tri clia cac vung cAu trac vong, va dinh nghia AbM
la su két hop gifta cac phuong phap Kabat va Chothia. Vi du, xem tai liéu,
Kabat, "Sequences of Proteins of Immunological Interest," National Institutes
of Health, Bethesda, Md. (1991); Al-Lazikani et al., J. Mol. Biol. 273:927-
948 (1997); va Martin et al., Proc. Natl. Acad. Sci. USA 86:9268-9272
(1989). Co s& dit lidu cong khai ciing sin c6 dé xac dinh cac trinh tw CDR

trong khéng thé. Theo mét phuong 4n, khéng thé hodc doan ctia né chira cac

-8-
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trinh ty CDR ndm trong cip HCVR va LCVR néu trong SEQ ID NO: 2/10,
18/26, 34/42, 66/74, 82/90, 114/122 hoac 180/188. Theo mdt phuong an khac,
khang thé hodc doan cua nd chira céc trinh ty CDR nam trong cap HCVR va
LCVR néu trong SEQ ID NO:66/74.

Theo mot phuong 4n c6 lién quan khac, sang ché dé xuét khang thé
hozc doan gén két khang nguyén ctia n6é ma canh tranh dé gin két dac hiéu
v6i hANGPTL3, trong d6 khang thé nay hodc doan gin két khang nguyén
chtra céc trinh ty CDR chudi ning va chudi nhe nam trong cap trinh tu
HCVR/LCVR néu trong SEQ ID NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90,
98/106, 114/122, 130/138, 146/154 hoac 180/188. Theo indt phuong &n,
khang thé theo sang ché hodc doan gin két khang nguyén canh tranh dé gin
két dic hiéu voi hANGPTLS3, trong d6 khang thé hodc doan cta né chtra cap
trinh ty HCVR/LCVR néu trong SEQ ID NO:66/74. Theo mdt phuong én
khac, khang thé theo sang ché hodc doan gin két khéng nguyén canh tranh dé
gén két dic hiéu v6i hANGPTL3, trong d6 khang thé hoic doan cta né chira
tb hop trinh tu CDR chudi ning va chudi nhe duoc chon tir nhém bao gb6m
4/6/8/12/14/16, 20/22/24/28/30/32, 36/38/40/44/46/48, 52/54/56/60/62/64,
68/70/72/76/78/80, 84/86/88/92/94/96, 100/102/104/108/1 10/1 12, 116/1
18/120/124/126/128, 132/134/136/140/142/144, 148/150/152/156/158/160 va
182/184/186/190/192/194. Theo mdt phuong 4n, khang thé hodc doan gin két
khang nguyén cta né theo sang ché canh tranh dé gén két diac hidu véi
hANGPTL3, trong d6 khang thé hodc doan cua né chta td hop trinh tv CDR
chudi ning va chudi nhe néu trong SEQ ID NOS: 68/70/72/76/78/30.

Theo mdt phuong 4n khic c6 lién quan, sing ché dé xuét khang thé
hozc doan gén két khang nguyén ctia né6 ma gan két voi cing mot epitop trén
hANGPTL3 ma dugc nhén dién boi khang thé hodic doan cta n6 chua cac
trinh tu CDR chudi nang va chudi nhe tir cap trinh ty HCVR/LCVR néu trong
SEQ ID NO:2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 114/122,
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130/138, 146/154 hodc 180/188. Theo mdt phuong an, khang thé hoic doan
gin két khang nguyén theo sang ché gin két voi cung mot epitop trén
hANGPTL3 ma duogc nhan dién bdi khang thé hodc doan cia né chira cap
trinh ty HCVR/LCVR néu trong SEQ ID NO:66/74. Theo mdt phuong an,
khang thé hodc doan ctia nd theo sang ché gén két voi cung mat epitop trén
hANGPTL3 ma dugc nhén dién boi khang thé hodc doan ctia né chira td hop
trinh ty CDR chudi ning va chudi nhe duoc chon tir nhém bao gém
4/6/8/12/14/16, 20/22/24/28/30/32, 36/38/40/44/46/48, 52/54/56/60/62/64,
68/70/72/76/78/80, 84/86/88/92/94/96, 100/102/104/108/110/112,
116/118/120/124/126/128, 132/134/136/140/142/144,
148/150/152/156/158/160 va 182/184/186/190/192/194. Theo mét phuong 4n,
epitop nay dugc nhén dién boi khang thé hogc doan cta né chtra tb hop trinh

tw CDR chudi ning va chudi nhe néu trong SEQ ID NO:68/70/72/76/78/30.

Theo mét khia canh tht ba, sing ché dé& xuét khéng thé khang
hANGPTL3 phén 1ap hoic doan gan két khang nguyén clia né6 ma gin két véi
epitop nam trong ving xoin kép & dau N & cac gbe tir 17 dén 209 néu trong
SEQ ID NO:161 va trung hoa, trc ché, pha huy, lam giam hodc can thiép vao,
it nhat mot hoat tinh cia hANGPTL3. Theo mét phuong an khac, sang ché dé
xuit khang thé phén 13p hodc doan gén két khang nguyén cta khang thé ma
gin két dic hiéu véi epitop nim trong ving xoén kép ¢ dau N cua
hANGPTL3 (SEQ ID NO:161) va trung hoa, trc ché, pha huy, lam giam hodc
can thiép vao, it nhét mot hoat tinh cia hANGPTL3, mién la khang thé hodc
doan ciia n6 khong gin két véi peptit ANGPTL3 néu trong SEQ ID NO: 170
(twong tng véi cac gbe Glu32 dén Leu57 ciia hANGPTL3 néu trong SEQ ID
NO: 161). Théo mét phuong 4n, khang thé hodc doan clia n6 theo sang ché
gén két dic hiéu véi epitop nam trong cac géc tir 17 dén 200, 17 dén 100, 17
dén 70, 17 dén 65, 17 dén 60, 17 dén 57, hodc 17 dén 50, ciia hANGPTL3
(SEQ ID NO:161), tily y mién 1a khang thé hoic doan ctia né khong gén két
v4i peptit ANGPTL3 néu trong SEQ ID NO: 170. Theo mot phuong an khéc,
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khéng thé hozc doan ctia né gin két dic hiéu vdi epitop nam trong cac goc tir
40 dén 200, tir 40 dén 100, tir 40 dén 70, tir 50 dén 200, tir 50 dén 100, tir 50
dén 70, tir 58 dén 200, tir 58 dén 100, tir 58 dén 70, tir 58 dén 68, hodc tir 61
dén 66, cia hANGPTL3 (SEQ ID NO:161 ), tily y mién 12 khang thé hodc
doan ctia n6 khéng gén két véi peptit ANGPTL3 néu trong SEQ ID NO:170.
Theo mét s6 phwong an, khang thé hoic doan khang thé gin két véi epitop ma
c6 thé bao gdbm nhiéu hon mot epitop duogc liét ké hodc cac gbc ndm trong
ving xodn kép & dau N ctia hANGPTL3, tiy y mién la khang thé hodc doan
ctia n6 khong gin két véi peptit ANGPTL3 néu trong SEQ ID NO:170.

Theo khia canh tht tu, sang ché dé xuit phan t&r axit nucleic ma hoa
khéng thé khang ANGPTL3 hoic doan ctia n6, cu thé 13, phan tir bt ky trong
sd cac phan tir mé ta trén day. Cac vecto biéu hién tai td hop mang cac axit
nucleic theo sang ché, va té bao chil, vi du té bao vi khuén, vi du E. coli, hodc
té bao dong vat c6 v, nhu té bao CHO, ma cac vecto nay dugc dua vao, cling
duge mo ta bdi sang ché, nhu 1a cac phuong phép téng hop khéang thé bang
cach nudi cdy céc té bao chi trong céc diéu kién cho phép tong hop khéng

thé, va thu hdi khéng thé da duoc téng hop.

Theo mot phuong 4n, sang ché dé xuét khang thé hodc doan clia no
chita HCVR duqc ma hoa boi trinh tu axit nucleic duoc chon tir nhém bao
gdm SEQ ID NO: , 17, 33, 49, 65, 81 , 97, 1 13, 129, 145 va 179, hodac trinh
tw gin twong ddng c6 mitc ddng nhét it nhét 1a 90%, it nhat la 95%, it nhat 1a
98%, hodc it nhat 14 99%. Theo mét phuong 4n khéc, khang thé hoac doan
ciia n6 chira HCVR dugc ma héa bai trinh tu axit nucleic néu trong SEQ ID
NO:1, 17, 33, 65, 81, 113 hodc 179. Theo mot phuong an khac nira, khéang thé
hodc doan ctia né chira HCVR duge ma hda boi trinh tu axit nucleic néu trong

SEQ ID NO:65.

Theo mot phuong 4n, khang thé hodc doan gan két khéng nguyén cua

n6 chira LCVR dugc ma héa béi trinh ty axit nucleic dugce chon tir nhém bao
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gém SEQ ID NO:9, 25, 4, 57, 73, 89, 105, 121, 137, 153 va 187, hodc trinh
tir gn tuong dong c6 mirc ddng nhit it nhat 13 90%, it nhét 12 95%, it nhat 1a
98%, hodc it nhét 13 99%. Theo mot phuong an khac, khang thé hodc doan
cua n6 chira LCVR dugc ma hoa bdi trinh tu axit nucleic néu trong SEQ ID
NO:9, 25, 41 , 73, 89, 121 hodc 187. Theo mdt phuong an khéac nita, khang
thé hodic doan cia né chitra LCVR duoc ma héa béi trinh tu axit nucleic néu

trong SEQ ID NO:73.

Theo céc phuong 4n khéc, khang thé hodc doan cta né chta cap trinh
tu HCVR va LCVR (HCVR/LCVR) dugc ma hoéa boi cap trinh tu axit nucleic
duoc chon tir nhém bao gém SEQ ID NO:1/9, 17/25, 33/41, 49/57, 65/73,
81/89, 97/105, 1 13/121, 129/137, 145/153 va 179/187. Theo mdt phuong an,
khang thé hodc doan ctia n6 chira cép trinh twt HCVR/LCVR duoc ma hda béi
cdp trinh tu axit nucleic néu trong SEQ ID NO:1/9, 17/25, 33/41, 65/73,
81/89, 1 13/121 hodc 179/187. Theo mét phuong an khéc, khang thé hodc
doan cua nd chta cép trinh ty HCVR/LCVR dugc mi héa baéi cap trinh tu
axit nucleic néu trong SEQ ID NO:65/73.

Theo mot phwong 4n, sang ché mé ta khang thé hodc doan gan két
khing nguyén ctia khang thé chtra ving HCDR3 duoc ma héa bdi trinh tu
nucleotit dugc chon tir nhém bao gém SEQ ID NO:7, 23, 39, 55, 71, 87, 103,
119, 135, 151 va 185, hoic trinh tu gén twong dong c6 muc ddng nhét it nhét
1a 90%, it nhét 13 95%, it nhat 1& 98%, hodc it nhat 1a 99%; va ving LCDR3
dugc mé héa boi trinh ty nucleotit duge chon tir nhém bao gdm SEQ ID NO:
15, 31, 47, 63, 79, 95, 111, 127, 143, 159 va 193, hoic trinh tu gén tuong
dong c6 mirc dong nhat it nhét 1a 90%, it nhat 1a 95%, it nhit 1a 98%, hodc it
nhét 14 99%. Theo mot phuong 4n, khang thé hodc doan cta né chira cap trinh
tu HCDR3 va LCDR3 dugc mé hda bdi cép trinh tu axit nucleic dugce chon tir
nhém bao gébm SEQ ID NO:7/15, 23/31 , 39/47, 55/63, 71/79, 87/95, 103/111,
119/127, 135/143, 151/159 va 185/193. Theo mot phuong 4n khac, khang thé
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hodc doan cua n6 chira cap trinh ty HCDR3 va LCDR3 duoc méa hoa bai cap
trinh ty axit nucleic néu trong SEQ ID NO:7/15, 23/31, 39/47, 71/79, 87/95,
119/127 ho#ic 185/193. Theo mot phuong 4n khéc nita, khang thé hoic doan
cua no chira cap trinh tu HCDR3 va LCDR3 dugc mé hoa bdi cap trinh tu axit
nucleic néu trong SEQ ID NO:71/79.

Theo mét phuong an khéc, khang thé hodc doan cuia né con chira ving
HCDRI1 dugc ma hoa béi trinh tu nucleotit dugc chon tir nhém bao gém SEQ
ID NO: 3, 19, 35, 51, 67, 83, 99, 115, 131, 147 va 181, hodc trinh tu gin
tuong ddng c6 mirc dong nhét it nhit 13 90%, it nhét 1a 95%, it nhat la 98%,
hodc it nhat 1a 99%; va ving HCDR2 dugc ma héa béi trinh tu nucleotit duoc
chon tir nhom bao gém SEQ ID NO:5, 21, 37, 53, 69, 85, 101, 117, 133, 149
va 183, hoic trinh ty gin twong dong c6 mirc déng nhét it nhat 1a 90%, it nhét
95%, it nhit 98%, hoic it nhit 99%; va tiry ¥ con chtra ving LCDR1 duoc ma
hoa béi trinh tu nucleotit duoc chon tir nhém bao g6m SEQ ID NO:11, 27,
43, 59, 75, 91, 107, 123, 139, 155 va 189, hodc trinh tu gan twong ddng c6
mirc ddng nhét it nhat 13 90%, it nhét 1a 95%, it nhét 1a 98%, hoic it nhat 1a
99%,; va/hodc ving LCDR2 dugc ma hoa bdi trinh tu nucleotit duoc chon tir
nhém bao gdm SEQ ID NO:13, 29, 45, 61, 77, 93, 109, 125, 141, 157 va 191,
hodc trinh tu gén tuong déng cO muc d@)ng nhét it nhét 1a 90%, it nhét 1a 95%,
it nhit 14 98%, hodc it nhit 1a 99%.

Theo cach khéc, sang ché d& xuat khang thé hodc doan gan két khang
nguyén ctia khang thé chira t6 hop HCDR1/HCDR2/HCDR3 dugc ma hoéa béi
td hop trinh tu nucleotit duoc chon tir nhém bao gdm SEQ ID NO:3/5/7,
19/21/23, 35/37/39, 51/53/55, 67/69/71, 83/85/87, 99/101/103, 1 15/1 17/119,
131/133/135,  147/149/151  va  181/183/185; va/hoic t&  hop
LCDR1/LCDR2/LCDR3 duogc mi héa bdi t6 hop trinh tu nucleotit duoc chon
tr nhém bao gébm SEQ ID NO:11/13/15, 27/29/31, 43/45/47, 59/61/63,
75/77/79, 91/93/95, 107/109/111, 123/125/127, 139/141/143, 155/157/159 va
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189/191/193. Theo mdt phuong 4n, khang thé hodc doan ctia né chira céc
trinh ty CDR chudi niang va chudi nhe dugc mi hda bsi tb hop trinh tu

nucleotit néu trong SEQ ID NO:67/69/71/75/77/79.

Theo khia canh thr ndm, sang ché dé xuat khang thé ctia ngudi khéng
ANGPTL3 hoic doan gén két khang nguyén cta né chira ving bién doi chudi
nang (HCVR) dugc méa hoa boi cac doan trinh tu nucleotit thu duoc tir cac
trinh tu dong té bao mam Vy, Dy va Jy, va ving bién d6i chudi nhe (LCVR)
duoc mé hoéa badi cac doan trinh tur nucleotit thu dugce tir céc trinh tu dong té
bao mam Vi va Ji, trong d6 HCVR va LCVR duge ma héa béi cac doan trinh
tu nucleotit thu duoc tir t6 hop cic gen dong té bao mam duoc chon tir nhém
bao gdm: (i) Vy3-43, Dy3-3, Ju3, Vkl-5 va J2; (i) Vg3-11 , Dyl-1, Ju4,
Vk1-39 va Jx4; (ii1) Vi3-30, Dyl-7, Ju6, Vi1-5 va Jkl; (iv) Vi3-30, Dyl-26,
Ju6, Vk1-12 va Jg3; (v) Viu3-30, Dy3-10, Ju6, Vi1-12 va Ji3; va (vi) Vi;3-23,
Dy3-10, Jy4, Vk1-5 va Ji1.

Theo khia canh thtt sau, sang ché d& xudt khang thé hodc doan gan két
khang nguyén ctia né ma gin két dic hiéu véi hANGPTL3 véi hing s6 phan
ly can bang (Kp) bing 7nM hodc thip hon, 6nM hogc thip hon, 5nM hoic
thép hon, 4nM hoéc thép hon, 3nM hodc thap hon, 2nM hodc thép hon, hoac
1nM hoic thap hon, nhu duoc do bang thir nghiém cong huéng plasmon bé
mit (vi du, BIACORE™). Theo cic phuong an nhét dinh, khéng thé theo
séng ché c6 Kp bang 800pM hoic thép hon, 700pM hodc thép hon; 600pM
hodc thdp hon; 500pM hodc thdp hon; 400pM hoic thdp hon; 300pM hodc
thip hon; 200pM hoic thip hon; 100pM hodc thip hon; hodc 50pM hodc thap
hon.

Theo khia canh thi bdy, séng ché dé xuét khang thé khang hANGPTL3
hodc doan gin két khang nguyén clia né ma gin két véi protein hANGPTL3
néu trong SEQ ID NO: 161, nhung khong phan tng chéo véi protein cé lién
quan, nhu protein giéng angiopoietin cua nguoi 4 (hANGPTL4; SEQ ID
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NO:164), nhu dugc xac dinh béi, vi du, ELISA, thir nghiém cong hudng
plasmon bé mat, hodc cong nghé LUMINEX® XMAP®, nhu dugc mo ta &
day. ANGPTL4 1a mét protein dugc tiét khac ma dwoc biét dén 1a lam giam
hoat tinh LPL va c6 ving xoén kép & dau N va ving giéng fibrinogen & dau C
(Ge et a/., 2004, J Biol Chem 279:2038-2045; Yau et al., 2009, J Biol Chem
284:11942-1 1952). Theo cac phuong 4n c6 lién quan, sang ché dé xut khang
thé khang hANGPTL3 hoic doan gan két khang nguyén cta né ma gin két
voi protein hANGPTL3 va phan tmg chéo véi protein hANGPTL4. Theo cac
phuong an nhét dinh, 4i luc gén két cua khang thé hANGPTL3 hoac doan cua
no voi protein hANGPTLA4 13 75% hoic thép hon, hodc 50% hoic thép hon, ai
luc gén két cua khang thé hodc doan cla né véi protein hANGPTL3.

Theo mot phuong 4n c6 lién quan khéc, sang ché dé xuét khang thé
khang hANGPTL3 hoic doan gin két khang nguyén cta ndé ma khoéng phan
ing chéo v6i ANGPTL3 cia chudt nhit (mnANGPTL3; SEQ ID NO:163),
hodc ANGPTL3 ctia chudt céng (rANGPTL3; SEQ ID NO:175), nhung phéan
ung chéo véi ANGPTL3 cia khi cynomolgus (Maceca fascicularis)
(MfANGPTL3), vi du, véi cac gbc 17-170 & ddu N néu trong SEQ ID NO:
177 (m6t phan trinh ty axit amin ctia MfANGPTL3). Theo mdt phuong an c¢é
lién quan khac nita, sang ché dé xut khang thé khang hANGPTL3 hodc doan
cua né ma phan tng chéo v4i MfANGPTL3, mANGPTL3 va rANGTPLS3.

Séng ché dé xuét khéng thé khang hANGPTL3 c6 kidu glycosyl héa céi
bién. Trong mot vai tng dung, cai bién dé loai bé cac vi tri glycosyl hoa
khong mong mubn c6 thé 13 hiru dung, hoac vi du loai bd géc fucoza dé lam
tdng chirc ning doc t& bao phu thudc khang thé (antibody dependent cellular
cytotoxicity-ADCC) (xem tai liéu Shield et al. (2002) JBC 277:26733). O cac
ung dung khdc, viéc loai bo vi tri N-glycosyl héa c6 thé lam giam céc phan
ng mién dich khong mong mudn chéng lai khang thé diéu tri, hoic lam tang

41 lyc ctia khang thé. O cac tmg dung khéc nita, cai bién galactosyl hoa c6 thé

-15-



22393

duoc tién hanh dé cai bién tinh doc té bao phu thudc bd thé (complement

dependent cytotoxicity-CDC).

Theo khia canh thir tim, séng ché dé xuét duoc pham chira khang thé
clia ngudi tai t6 hop hodc doan ctia né ma gan két ddc hiéu véi hANGPTL3
va chit mang duoc dung. Theo mot phuong én, sang ché dé xuit duoc pham
chira mét hodic nhiéu khéang thé khang ANGPTL3 hoéc cac doan ctia ching
theo sang ché, ma khong canh tranh chéo v&i nhau, va chét mang dugc dung.
Theo mét phuong 4n, dugc phdm theo sang ché c6 thé chua hai hozc nhiéu
khang thé khong phong bé, ma khéng canh tranh véi nhau dé gén két dic higu
v6i hANGPTL3 va 1a hitu hiéu trong viéc thanh thai hANGPTL3 khéi hé tuan
hoan. Cac hén hop khang thé khong phong bé thich hop bao gbém, nhung
khong chi gi6i han &, hdn hop khang thé chta cap trinh twy HCVR va LCVR
(HCVR/LCVR) néu trong: (i) SEQ ID NO:82/90 va 180/188, tuong ing; (ii)
SEQ ID NO: 1 14/122 va 180/188, twong tmg; (iii) SEQ ID NO:82/90 va
18/26, tuong tng; hodc (iv) SEQ ID NO: 1 14/122 va 18/26, twong Ung.

Theo céac phuong an c6 lién quan, sang ché d& xuét ché pham ma 1a hdn
hop ctia khang thé hodc doan gén két khéng nguyén ctia no theo sang ché, va
chét diéu trj thir hai. Chét didu trj thr hai nay c6 thé 12 mot hosc nhidu chét
bat ky nhu (1) chéat @c ché 3-hydroxy-3-metylglutaryl-coenzym A (HMG-
CoA) reductaza, nhu cerivastatin, atorvastatin, simvastatin, pitavastatin,
rosuvastatin, fluvastatin, lovastatin, pravastatin, va chat twong tu; (2) chat we
ché téi hép thu cholesterol va/hodc tai hip thu axit mat: (3) niaxin, ma lam
tang hién tuwong di hoa lipoprotein; (4) fibrat hodc axit carboxylic ludng tinh,
ma lam gidm luong lipoprotein mat do thip (low-density lipoprotein-LDL),
cai thién luong lipoprotein mat do cao (high-density lipoprotein-HDL) va TG,
va lam giam s con dau tim khong gdy tir vong; va (5) cc chét hoat hoa yéu
t6 phién mad LXR ma dong mot vai tro trong viéc loai trir cholesterol nhu 22-

hydroxycholesterol, hodc hdén hop c¢d dinh nhu ezetimibe cung vai
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simvastatin; statin va nhua gén két axit mét (vi dy, cholestyramin, colestipol,
colesevelam), hén hop ¢d dinh gém niaxin va statin (vi du, niaxin va
lovastatin); hogc véi cac chat lam giam lipit khac nhu este etyl cia axit béo
omega-3 (vi du, omacor). Hon thé nita, chét diéu tri thir hai ¢6 thé 1a mot hoac
nhiéu chét trc ché ANGPTL3 khéc cling nhu 1a cc chat wc ché cac phan tir
khac, nhu ANGPTL4, ANGPTL5, ANGPTL6 va proprotein convertaza
subtilisin/kexin typ 9 (PCSK9), ma c6 lién quan dén sy chuyén héa lipit, cu
thé 13, sy can bang ndi mé cholesterol va/hodc triglyxerit. Cac chét trc ché cac
phan tir ndy bao gdm c4c phan tir nhé va khéng thé ma gén két dic hiéu véi

céc phén tir nay va phong bé hoat tinh cia chung.

Theo céc phuong 4n c6 lién quan, chét diéu tri thir hai c6 thé 1a mot
hodc nhiéu chét chéng ung thu, nhu chit hda tri, chét chéng tao mach, chét tc
ché phat trién, chét gy doc té bao, chét giy chét theo chuong trinh, va cac
chat khac da biét ro trong linh vyuc diéu tri bénh ung thu hodc cac bénh ting
sinh khéc, cling nhu 14 cac chat diéu tri khac, nhu chét giam dau, chat chéng
viém, bao gém cac duge chét chéng viém khong steroit (non-steroidal anti-
inflammatory drug-NSAID), nhu chét trc ché Cox-2, va cac chét tuong tu, dé
lam thuyén gidm va/hogic lam giam céc triéu chimg di kém bénh ung thu/khéi

u.

Theo khia canh thtt chin, sang ché dé xuét phuong phép lam trung hoa,
e ché, phong bé, phd huy, lam giam hodc can thiép vao, hoat tinh
hANGPTL3 bang céch sir dung mot hodc nhiéu khang thé khang hANGPTL3
hoic cic doan gin két khang nguyén cta ching theo sdng ché. Theo mot
phuong 4n, sang ché dé xuét phuong phap diéu tri bao gdm cho déi furong cén
diéu trj st dyng mot luong hitu hidu dé diéu tri duoc phim chia mét hodc
nhiéu khang thé khang hANGPTL3 hoic céc doan gin két khang nguyén cua
ching theo sang ché va, tly ¥ mot hodc nhiéu chit diéu tri khac dugc mo6 ta

trén ddy. Khang thé khang ANGPTL3 hoic doan cta chiing theo sang ché co
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thé 1a khang thé trung hoa hogc khang thé khong phong bé khang ANGPTLS3,

hoic t6 hop cua ching.

Theo céac phuong 4n c6 lién quan, sang ché dé xuit phuong phap lam
tang sy thanh thai hANGPTL3 khodi hé tudn hoan cua ddi tuong can diéu tri,
bao gdém cho déi tugng nay st dung it nhat hai khang thé khang hANGPTL3
hodc doan cia chiing theo sang ché ma khong canh tranh v6i nhau dé gén két
véi hANGPTL3 va tét hon 1a khong phong bé it nhit mét hoat tinh cia
hANGPTL3 (tic 13, khang thé khong phong bé). ft nhit mot hoat tinh cia
hANGPTL3 bao gdm, nhung khong chi gidi han & e ché hoat tinh LPL, cam
Ung sy tao mach, va hoat tinh twong tu. Theo mot phuong 4n, mdt hon hop
gbm it nhét hai khang thé khang hANGPTL3khong phong bé hoic cac doan
cia ching lam ting sy thanh thdi hANGPTL3 khoi hé tudn hoan it nhét 13
20%, 30 %, 40%, 50%, 60%, 70%, hoic 80%, so véi viéc khéng str dung
khéng thé hodc cac doan cta ching. Luong hANGPTL3 trong hé tuan hoan
c6 thé duoc do bing cac thir nghiém in vitro d3 biét 1o trong linh vuc k¥ thuit
nay va cic thir nghiém duoc mé ta & day. Theo mét phuong an khac, hon hop
gom it nhat hai khang thé khang hANGPTL3 khéng phong bé chira cac cip
trinh tr HCVR va LCVR (HCVR/LCVR) néu trong: (i) SEQ ID NO:82/90 va
180/188, tuong tmg; (i) SEQ ID NO: 114/122 va 180/188, tuong Ung; (iii)
SEQ ID NO:82/90 va 18/26, tuong tmg; hoic (iv) SEQ ID NO:114/122 va
18/26, tuong ting.

Bénh duoc didu tri bang cac phuong phép theo sang ché 1a bénh hoic
tinh trang bénh ly bat ky ma dugc cai thién, dugc lam thuyén giam, duoc tc
ché hodc duoc phong ngira, hodc ty 16 tai phat bénh dugc lam giam, so véi ty
1¢ téi phdt ma khong diéu trj bang khang thé khang hANGPTL3 (vi du, bénh
hodc rdi loan Cc') li€n quan dén ANGPTL3), béng cach loai b, trc ché, lam
giam, hodc mat khac can thiép vao hoat tinh ciia ANGPTL3. Vi du vé cic

bénh hoic réi loan c6 thé didu tri dugc bang céac phuong phép theo sang ché
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bao gdm, nhung khéng chi gi6i han &, cac bénh hodc rdi loan c6 lién quan dén
su chuyén héa lipit, nhu ting lipit huyét, ting lipoprotein huyét va rdi loan
lipit huyét, bao goém rdi loan lipit huyét gy xo vita dong mach, rdi loan lipit
huyét do tiéu duong, ting triglyxerit huyét, bao gém ting triglyxerit huyét
nghiém trong véi TG > 1000mg/dl, ting cholesterol huyét, nhiém dudng chap
mau, r6i loan lipit huyét hn hop (bénh béo phi, hoi chimg chuyén héa, bénh
dai thao duong, v.v.), hdi chimg loan dudng chét md, hdi chimg teo mdé md,
va hdi ching tuong tu, ma dugc gy ra boi, vi du, hoat tinh LPL gidm va/hoac
thiéu hyt LPL, hoat tinh cta thu thé LDL (LDLR) gim va/hodc su thiéu hut
thu thé LDL (vi du, ting cholesterol huyét c6 tinh gia dinh déng hop tir v6i
LDLR™), ApoC2 di thay dbi, su thiéu hut ApoE, ApoB ting, ting tong hop
va/hodc giam bai tiét lipoprotein ty trong rat thap (VLDL), diéu trj bing duoc
chat nhét dinh (vi du, réi loan lipit huyét do diéu trj bang glucocorticoit gay
ra), yéu t6 di truyén bdm sinh, ché do an, 16i séng, va yéu t6 tuong tu. Cac
phuong phép theo séng ché ciing c6 thé phong nglra hodc diéu tri bénh hoic
r6i loan c6 lién quan dén hoic do tang lipit huyét, ting lipoprotein huyét,
va/hodc rbi loan lipit huyét gy ra, bao gdm, nhung khong chi gidi han ¢,
bénh tim mach, nhu bénh xo vita dong mach, bénh phinh mach, bénh tang
huyét ap, bénh viém hong, dot quy, bénh mach mau nio, bénh suy tim xung
huyét, bénh déng mach vanh, bénh nhdi mau co tim, bénh mach mau ngoai vi,
va bénh tuong tu; bénh viém tuy cép; bénh viém gan nhiém m& khong do
rugu (nonalcoholic steatohepatitis-NASH); rdi loan dudng mau, nhu bénh dai

thdo dudng; bénh béo phi, va bénh twong tu.

Cé4c vi du khac vé bénh hoic réi loan ma c6 thé diéu trj duoc béng cac
phuong phap theo sang ché bao gdm bénh ung thw/khéi u ciing nhu 1a bénh
hodc rdi loan c6 lién quan dén su tao mach khéng thudc khéi u, bao gém bénh
tao mach & mét, nhu bénh thoai héa diém vang c6 lién quan dén tudi, tic tinh
mach trung tAm véng mac hodc tic tinh mac nhanh véng mac, bénh vdng mac

dai thdo dudng, bénh vdng mac & tré sinh non, va bénh tuong tu, bénh viém,
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nhu bénh viém khép, bénh viém khép dang thip (rheumatoid arthritis-RA),

bénh vy nén, va bénh tuong tu.

Céc phuong 4n khac 13 da biét dbi vé6i chuyén gia trong linh vuc k§y
thuit nay dua vao phin mé ta chi tiét sau day.
MBS ta vin tit cac hinh vé

Fig.1 thé hién su sap xép thang hang trinh tu cta cac peptit 1-3 duoc st
dung trong thir nghiém gén két khang thé khang hANGPTL3 (vidu 5) so véi
cac ty 1¢ ¢6 lién quan ctia trinh ty hANGPTL3 (trc 13, nam trong céc gbe tir
30 dén 70 néu trong SEQ ID NO:161 hodc GenBank #NP_055310). Peptit 1
(d6i chimg: peptit ANGPTL4; SEQ ID NO:168); Peptit 2 (peptit ANGPTL3:
SEQ ID NO:169); va peptit 3 (peptit ANGPTL3; SEQ ID NO: 170).

Fig.2 the hién cac két qua ciia khang thé khang hANGPTL3 gén két véi
céc peptit xodn kép & diu N ctia hANGPTL3 (peptit 2 va 3) hoac hANGPTL4
(Peptit R46i chimg isotyp; va m: khéng thé H4H1276S.

M5 ta chi tiét sang ché

Trude khi sang ché dugc mé ta chi tiét, can hiéu rang séang ché khong
gi6i han & céc phuong phép va céc diéu kién thir nghiém cu thé dugc mé ta,
vi thé cac phuong phép va didu kién thtr nghiém c6 thé dugc thay doi. Ciing
can hiéu rang thuat ngit duge st dung & ddy chi nham mo ta céc phuong an cu
thé, va khong duoc du dinh 1a lam gi6i han, vi pham vi ctia séng ché s& chi bi
gi6i han & yéu cau bao ho di kem.

Trir khi duoc dinh nghia theo cach khéac, tat ca cac thudt ngr khoa hoc
va ky thut dugc sir dung & ddy c6 nghia nhu thuong duoc hiéu béi chuyén
gia trong linh vyc k¥ thuat nay. Méc du, cac phuong phap va nguyén liéu bat
ky tuong ty hodc twong dwong véi céc phuong phap va nguyeén liéu duoc mo
ta & day co thé dugc st dung dé tién hanh hodc thir nghiém sang ché, cac

phuong phép va nguyén liéu dugc wu tién duge mé ta & day.
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Dinh nghia

Thudt ngit "protein giéng angiopoietin 3 cua ngudi" hodc
"hANGPTL3", nhu dugc st dung ¢ day, dugc dung dé chi ANGPTL3 ¢6
trinh tu axit nucleic dugc néu trong SEQ ID NO:162 va trinh tu axit amin néu

trong SEQ ID NO: 161, hoac doan c6 hoat tinh sinh hoc cua né.

Thuét ngtt "khang thé", nhu duoc st dung & day, dugc dung dé chi cac
phan tir globulin mién dich gdm c6 bdn chudi polypeptit, hai chudi ndng (H)
va hai chudi nhe (L) duoc ndi v6i nhau boi lién két disulfua. Mdi chudi nang
gdm co ving bién dbi chudi ning (HCVR) va ving cb dinh chudi nang (Cy;
gdm co cac ving CH1, CH2 va CH3). Mdi chudi nhe gdm c6 ving bién doi
chudi nhe (LCVR) va ving ¢b dinh chudi nhe (Cp). HCVR va LCVR c6 thé
con duoc chia tiép thanh cac ving siéu bién, duoc goi 1a viing quyét dinh b
sung (complementarity determining region-CDR), nim rai rac v4i cic ving
ma duoc bao toan, dugc goi 1a ving khung (framework region-FR). Mdi
HCVR va LCVR gdm c6 ba CDR va bén FR, dugc sap xép tir dau amin dén
dau carboxy theo thir tu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, va FR4.

Su thay thé mot hodc nhiéu géc CDR hodc loai bo mdt hodc nhiéu
CDR la ciing c6 thé. Khang thé da dugc mo ta trong tai liéu khoa hoc, trong
d6 mot hodc hai CDR c¢6 thé khong cén thiét dé gin két. Padlan va cic dong
tac gia (1995 FASEB J. 9:133-139) da phén tich cac vung tiép xuc giita cac
khang thé va cac khang nguyén cuia chung, dua vao cac cdu truc tinh thé da
cong bd, va da két luan réng chi khoang 1/5 dén 1/3 géc CDR thuc su tiép XUc
v6i khang nguyén. Padlan cling nhén thdy ring nhiéu khang thé, trong d6 mot
hodc hai CDR khong c6 axit amin nao tiép xtc voi khang nguyén (ciing xem

tai liéu, Vajdos et al. 2002 J Mol Biol 320:415-428).

Céac gbc CDR khong tiép xtc véi khang nguyén c6 thé duoc xac dinh
dua vao cac nghién cuu trudc day (vi du, cac gbc H60-H65 trong CDRH2

thuong khong can thiét), tir cac vung ctia cac CDR Kabat nim ngoai cac CDR

20
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Chothia, b.;ing cach 14p mé hinh phén tir va/hoic theo kinh nghiém. Néu CDR
hodc (cac) géc cua no bi loai bé, thi né thuong dugc thay thé béng axit amin
nim & vi tri tuong Umg trong trinh tu khang thé khac cua ngudi hodc trinh tu
lién tng clia cac trinh ty nay. Céc vj tri thay thé trong cac CDR va axit amin
dé thay thé cling c6 thé duoc lya chon theo kinh nghiém. Céc axit amin thay
thé theo kinh nghiém c6 thé duoc biao toan hodc la céc axit amin thay thé

khoéng bao toan.

Thuat ngt "khéng thé cia nguoi", nhu duoc str dung ¢ day, dugc dung
dé chi khéng thé c6 céc ving bién dbi va cb dinh thu duoc tir cc trinh t
globulin mién dich ctia dong té bao mam cua nguoi. mAb clia nguoi theo sang
ché c6 thé bao gdm céc gbc axit amin khong dugc ma hoa béi cac trinh tu
globulin mién dich ctia dong té biao mam cua ngudi (vi dy, cac dot bién duoc
dua vao bang cach gy dot bién gen nglu nhién hoac dac hiéu vi tri in vitro
hoic bing cach dot bién soma in vivo), vi du & cac CDR va cu thé 1a CDR3.
Tuy nhién, thuit ngt "khang thé cia nguoi", nhu duoc sir dung & day, khong
duge dy dinh 1a bao gdm céc mAb, trong do6 cdc trinh ty CDR thu dugc tir
dong t& bao mam cta loai dong vat c¢6 va khéc (vi du, chudt nhét), da duoc

ghép 1én trén céc trinh ty FR cta nguoi.

Khéng thé ctia ngudi cé chidu dai ddy dit khang hANGPTL3 duoc mé
ta & day co thé chira mot hodc nhiéu axit amin thay thé, axit amin thém
va/hodc axit amin bi méit & ving khung va/hodc viing CDR clia cc ving gip
bién ddi cta chudi nang va chudi nhe so véi cac trinh tur dong té bao mam
tuong Ung. Céc dot bién nay c6 thé da dang duoc xé4c dinh bang cach so sanh
cac trinh ty axit amin dugc mé ta & day véi céc trinh tu dong t& bao mam thu
dugc tlr co s¢ dit liéu trinh tu khang thé cong khai. Séng ché dé xuit khang
thé, va cac doan gan két khang nguyén ctia chiing, ma thu duoc tir trinh tu bat
ky trong s6 cac trinh tu axit amin dugc mo ta ¢ day, trong dé mot hodc nhiéu

axit amin trong mdt hogc nhiéu ving khung va/hodc ving CDR dugce gay dot
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bién bing (cac) gbc twong ung cia trinh tu dong t& bao mdm ma thu duoc
khang thé, hodc bang (c4c) gbc twong tng cua trinh tu dong té bao mam khac
clia nguoi, hodc bang cach thay thé axit amin bao toan céac gbc dong té bao
mam tuong Gmg (ndi chung cac thay ddi trinh tu ndy duoc dung dé chi & déy
1a "cac dot bién dong té bao mam"). Chuyén gia trong linh vuc ky thuét nay,
bét dau bﬁng cac trinh tu ving bién dbi chudi nhe va chudi nang dugc mo ta &
déy, c6 thé d& dang tong hop dugc nhiéu khang thé va doan gin két khang
nguyén ma chira mdt hodc nhidu dot bién nguoc dong té bao mam riéng biét
hoic t6 hop ciia chung. Theo cac phuong 4n nhat dinh, tit ca cac gdc khung
va/hoic CDR nim trong cic ving gip Vy va/hodc V. duoc gay dot bién
nguoc thanh cac gbe duge tim thdy ¢ trinh tu dong té bao mam ban dau ma
thu dugc khang thé. Theo cac phuong 4n khac, chi cac gbc nhét dinh duoc
gay dot bién ngugce thanh trinh ty dong té bao mam ban dau, vi du chi céc gdc
dot bién dugc tim thdy & 8 axit amin ddu tién ctia FR1 hodic & 8 axit amin cubi
cua FR4, hodc chi cac géc d6t bién dugc tim théy & CDR1, CDR2 hoic
CDR3. Theo cac phuong an khéc, mot hoic nhiéu gdc trong khung va/hoac
CDR duogc giy dot bién thanh cac gbc tuong mg cla trinh tu dong té bao
mam khéc (tire 13, trinh tw dong t& bao mdm ma khac trinh tu dong té bao
mém thu dugc khéng thé). Hon thé nita, khéng thé theo sang ché c6 thé chira
t0 hop bat ky cta hai hogc nhiéu dot bién dong té bao mam trong ving khung
va/hodc CDR, vi du, trong d6 cac gdc riéng r& nhat dinh duoc gdy dot bién
thanh céc gbc tuwong Gmg cla trinh tu dong té bao mam cu thé, trong do cac
gbc khac nhit dinh ma khac trinh tur dong té bao mim gbe duoc duy tri hoac
duogc gay dot bién thanh gbe tuong mg cua trinh tu dong t& bao mim khic.
Mot khi thu dugce, khang thé va doan gén két khang nguyén ma chia mot
hofic nhiéu dot bién dong té bio mam c6 thé d& dang duoc thir nghidm mot
hodc nhiéu dic tinh mong mubn nhu, tinh dac hiéu gén két duoc cai thién, ai
luc gin kétténg,dEC‘ﬁnh sinh hoc chd van hoic déikhéng duoc cai thién

hogc dugc tang cuong (nhu trudng hop cé thé), tinh mién dich gidm, v.v..
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Khang thé va doan gin két khang nguyén thu dugc theo cach chung nay duoc

mo ta trong sang che.

Séng ché ciing bao gdbm khang thé khang ANGPTL3 bao gdm céc bién
thé ctia trinh tu axit amin bAt ky trong sd céc trinh tu axit amin HCVR,
LCVR, va/hogc CDR duge md ta & ddy cé mdt hodc nhiéu axit amin thay thé
béo toan. Vi du, sang ché md ta khéng thé khang ANGPTL3 c6 cac trinh tu
axit amin HCVR, LCVR, va/hodc CDR, vi du, 10 hoic it hon 10, 8 hoac it
hon, 6 hodc it hon, 4 hodc it hon, 2 hodc 1, (c4c) axit amin thay thé bao toan
so véi trinh tir axit amin bat ky trong s céc trinh tu axit amin HCVR, LCVR,
va/hodc CDR dugc mé ta ¢ day. Theo mot phuong an, HCVR chira trinh tu
axit amin néu trong SEQ ID NO:487 véi 10 hoic it hon 10 gdc axit amin thay
thé bao toan trong d6. Theo mét phuong an khac, HCVR chta trinh tu axit
amin néu trong SEQ ID NO:487 véi 8 hoic it hon 8 gdc axit amin thay thé
bao toan trong d6. Theo mét phuong an khac, HCVR chira trinh tu axit amin
néu trong SEQ ID NO:487 véi 6 hoic it hon 6 gbc axit amin thay thé bao toan
trong d6. Theo mot phuong an khac, HCVR chtra trinh tu axit amin néu trong
SEQ ID NO:487 v6i 4 hoic it hon 4 gbc axit amin thay thé bao toan trong do.
Theo mét phurong an khac nita, HCVR chira trinh tu axit amin néu trong SEQ
ID NO:487 véi 2 hodc 1 gbc axit amin thay thé bao toan trong do. Theo mot
phuong an, LCVR chua trinh ty axit amin néu trong SEQ ID NO:44 véi 10
hoic it hon 10 gbc axit amin thay thé bao toan trong d6. Theo mot phuong 4n
khac, LCVR chtra trinh tu axit amin néu trong SEQ ID NO:44 véi 8 hoac it
hon 8 gbc axit amin thay thé bao toan trong d6. Theo mot phuong an khac,
LCVR chtra trinh tu axit amin néu trong SEQ ID NO:44 vdi 6 hoac it hon 6
gbc axit amin thay thé bao toan trong d6. Theo mét phuong an khac, LCVR
chtra trinh ty axit amin néu trong SEQ ID NO:44 véi 4 hoic it hon 4 gbc axit
amin thay thé bao toan trong do6. Theo mot phuong 4n khac nita, LCVR chira
trinh tu axit amin néu trong SEQ ID NO:44 véi 2 hoic 1 gbc axit amin thay

thé bao toan trong do.
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Trir khi dugc quy dinh theo cach khac, thuit ngit "khang thé," nhu
dugc str dung & day, s& duoc hiéu 13 bao gdm céc phan tir khang thé chua hai
chudi ning globulin mién dich va hai chudi nhe globulin mién dich (tuc la,
"phén tir khang thé ddy du ") cling nhu 14 cic doan gan két khang nguyén cua
ching. Thuét ngit "phan gin két khang nguyén" ctia khang thé, "doan gén két
khédng nguyén" clia khang thé, va thuat ngfr tuong tw, nhu duoc si dung &
day, bao gbém polypeptit hodc glycoprotein c6 ngudn gdc trong tu nhién, c6
thé thu dwoc nho enzym, tong hop, hodc duoc thao tac di truyén ma gén két
dic hiéu voi khang nguyén dé tao thanh phtrc hop. DPoan gin két khang
nguyén cia khang thé cé thé thu duoc, vi du, phan tr khang thé day du bang
céch str dung céc k§ thuét chuan thich hop bét ky nhu céc k¥ thuat thao tac di
truyén tai t6 hop hodc phan cit nhd phan giai protein c6 lién quan dén viéc
thao téc va biéu hién ADN ma hoéa céc ving gp ¢ dinh (tly ¥) va bién dbi
cia khang thé. ADN nay 1a da biét va/hoic da dang thu duoc tr cac ngudn
trén thi truong, thu vién ADN (bao gém, vi du, thu vién khang thé biéu hién
trén thé thuc khuén), hodc c6 thé duoc téng hop. ADN c¢6 thé duoc giai trinh
tu va dugc thao tac bang phuong phap héa hoc hodc bing cach sir dung cac
k¥ thuat sinh hoc phan tit, vi du, dé sip xép mot hodc nhiéu ving gap bién ddi
va/hodc ¢b dinh thanh cAu hinh thich hop, hoac dé dua cac codon vao, tao cac

goc xystein, cai bién, bo sung hodc loai bo axit amin, v.v..

Céc vi dy khong gi6i han vé cac doan gin két véi khang nguyén bao
gbm: (i) cac doan Fab; (ii) cac doan F(ab")2; (iii) cac doan Fd; (iv) cac doan
Fv; (v) cac phan tr Fv mach don (scFv); (vi) cac doan dAb; va (vii) cac don
vi nhan biét t6i thidu chtra céc gdc axit amin ma bit chuée ving siéu bién ctia
khéng thé (vi du, ving quyét dinh bd sung dugc phan lap (complementarity
determining region-CDR) nhu peptit CDR3), hodc peptit FR3-CDR3-FR4
rang budc. Céc phén tir dugc thao tac di truyén khac, nhu cac khéang thé dic
hidu ving gip, khang thé ving gap don, khang thé bi mét vung gép, khang thé
kham, khang thé duoc ghép CDR, doan khang thé dime, doan khang thé
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trime, doan khéang thé tetrame, khang thé c6 kich thudc nhd, khang thé co
kich thudc nano (vi dy, khang thé ¢6 kich thuéc nano hoa tri mét, khang thé
6 kich thudc nano hoéa tri hai, v.v.), protein duogc tao thanh tir globuln mién
dich dung lam dugc chat didu bién c6 kich thuéc nhd (small modular
immunopharmaceutical-SMIP), va c4c ving gip IgNAR bién dbi ctia c4 map,
cling dugc bao goém trong thuat ngft "doan gin két khang nguyén," nhu dugc

st dung & day.

Doan gin két khang nguyén cua khéng thé thuong chua it nhit mot
ving gip bién dbi. Ving bién dbi nay cé thé co kich thuéce bat ky hoic t6 hop
axit amin va thuong chtta it nhat mét CDR ma nam ké véi hodc trong khung
v6i mot hodc nhidu trinh tu khung. Trong c4c doan gin két khang nguyén cé
ving gp Vy duoc lién két véi viing gip V, thi cac ving gép Vi va V| c6 thé
dugce dt & vi tri twong d6i véi nhau theo cach sap xép thich hop bét ky. Vi
du, ving bién ddi c6 thé 1a dbi xing hai bén va chtra cac dime Vy-Vy, V-V,
hodic Vi -V1. Theo cach khac, doan gin két khang nguyén cta khéng thé ¢

thé chira ving gp Vi hodc Vi, monome.

Theo cac phuong 4n nhét dinh, doan gan két khang nguyén cua khang
thé ¢6 thé chtra it nhat mét ving gép bién dbi duoc lien két cong hoa tri véi it
nhit mot ving gip ¢b dinh. Cac cAu hinh duoc Idy lam vi du, khéng gidi han
cla cac ving gip cb dinh va bién dbi c6 thé dugc tim thay trong doan gin két
khang nguyén ctia khang thé theo séng ché bao gdm: (i) Vi-Cy1; (i) Vy-Cyp2:
(iif) Vy-Cu3; (iv) Vg-Cyl-Cy2; (v) Vi-Cyl-C2-Cyi3; (vi) Vy-Cy2-Cy3; (vii)
Vu-Cp; (viii) V-Cyl; (ix) Vi -Cy2; (x) Vi-Cy3; (xi) Vi -Cyl-Cy2; (xi1) V-
Cul-Cu2-Cy3; (xiii) Vi-Cu2-Cy3; va (xiv) Vi-Cr. O cdu hinh bét ky ciia cac
ving gép bién ddi va cb dinh, bao gém c4u hinh bt ky trong sb cac cdu hinh
duoc 14y 1am vi du néu trén day, cac ving gip bién ddi va cb dinh c6 thé duoc
lién két truc tiép v6i nhau hoic c6 thé dugc lién két v6i nhau bing ving lién

két hoic mot phan ban 18 hoc toan bd ban 13. Vung ban 18 ¢6 thé gdm ¢ it
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nhét 2 (vi dy, 5, 10, 15, 20, 40, 60 hodc hon 60) axit amin ma tao ra lién két
linh dong hodc ban linh déng gitta ving gip bién ddi va/hodc ¢b dinh trong
phan tir polypeptit don. Hon thé nita, doan gan két khang nguyén ctia khang
thé theo sang ché c6 thé chtra déng dime hoic di dime (hodc multime khac)
¢ cu hinh bat ky trong sb cac cu hinh ving gip cb dinh va bién ddi néu
trén duogc két hop khong cdng hda tri voi nhau va/hodc véi mdt hodc nhiéu

ving gip Vi hodc Vi, monome (vi du, bang lién két disulfua).

Nhu véi cac phén tir khang thé day du, cac doan gin két khang nguyén
c6 thé 1a dic hidu don hozc da dic hiéu (vi du, dic hidu kép). Poan gén két
khang nguyén da dic hiéu cia khang thé thuong chua it nhét hai ving gap
bién d6i khac nhau, trong dé mdi ving gip bién d6i c6 kha ning gan két dic
hiéu véi khang nguyén riéng biét hodc véi epitop khac biét trén cing mot
khang nguyén. Kiéu khang thé da dic hiéu bat ky, bao gdm kiéu khang thé
déc hiéu kép duoc 14y 1am vi du dugc md ta & day, c6 thé duoc thay doi dé su
dung trong trudng hop doan gin két khang nguyén cia khang thé theo sang
ché bing cach sir dung cac k§ thuét thong thuong da biét trong lIinh vuc k¥
thuat nay.

Theo cac phuong an nhét dinh, khang thé hoac doan khang thé theo
séng ché co thé dugc tiép hop véi gbe didu tri (“thé tiép hop mién dich”), nhu

xytotoxin, dugc chat hoa tri, chat trc che mien dich hodc dong vi phong xa.

Thuét ngit "gén két dac hiéu," hodc thuat ngir twong tu, c6 nghia la
khang thé hoic doan gin két khéang nguyén cua né tao phirc véi khang nguyén
ma tuong d6i 6n dinh trong cac didu kién sinh 1y. Gén két dic hidu co thé
duoc xac dinh bang hing sb phén ly can bang (Kp) bang 1x10° M hoic thap
hon (tc 13, Kp nhd hon chimg té gan két chit hon). Cac phuong phép xac
dinh liéu hai phan tir ¢6 gin két dic hiéu véi nhau hay khong 1a da biét 5
trong linh vuc k¥ thut nay va bao gdm, vi du, phuong phép thdm tach can

bang, phuong phap cong hudng plasmon bé mit, va phuong phép tuong tu.
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Tuy nhién, khang thé phan 1ap ma gén két ddc hidu véi hRANGPTL3 c6 thé thé
hién kha ndng phan tng chéo véi cac khang nguyén khac, nhu cac phan ti
ANGPTL3 ttr loai khéc, vi du, ANGPTL3 cua khi cynomolgus, ANGPTL3
clia chudt nhit, ANGPTL3 cla chudt céng, va’hoac hANGPTL4 c6 trinh tu
axit amin néu trong SEQ ID NO:164. Hon thé nira, khang thé da dac hiéu (vi
du, dic hiéu kép) ma gin két v6i hANGPTL3 va mot hodc nhidu khéang
nguyén khic du sao vAn dugc coi 13 khéng thé ma “gén két dac hiéu véi”

hANGPTLS3, nhu dugc st dung & day.

Thuat ngit khang thé “i luc cao” dugc ding dé chi khang thé c6 ai luc
gan két v6i hANGPTL3, dugc biéu hién & dang Kp, bing 2x10°M hoic nhé
hon, 1,5x10°M hodc nhé hon, 1x10°M hodc thép hon, 0,5x10° M hodc thép
hon, 0,25x10® M hoic thdp hon, 1x10"°M hogc thép hon, hodc 0,5x107'°M
hodc thap hon, nhu dugc do bing phuong phap cdng huodng plasmon bé mat,
vi du, BIACORE™ hoac ELISA 4&i luc dung dich.

Thuat ngit "Kp", nhu duge st dung & day, dugc dung dé chi hing sb

phan ly can bang clia tuong tac khang thé-khang nguyén cu thé.

Thuét ngi “t5c do phén ly chdm”, “Koff” hodc “ky” c6 nghia la khang
thé ma phan tach khoi hANGPTL3 véi hing sb téc do bang 4 x 107s™ hoic
thép hon, 3 x 107s™ hoac thép hon, 2 x 107s™ hogc thép hon, 1 x 107s" hodc
thdp hon, 1 x 10™*s™ hodc thip hon, nhu dugc x4c dinh bang phuong phép
cOng hudng plasmon bé mat, vi du, BIACORE™,

Thuat ngit “hing s 4i luc bén trong” hodc “k,” c6 nghia la khang thé
ma két hop v6i hANGPTL3 & hang sb téc do bang 1 x 10°M's™ hodc cao
hon, nhu dugc xac dinh bing phuong phép c¢dng huéng plasmon bé mat, vi
du, BIACORE™,

Thuat ngit "khang thé phén 1ap", nhu duoc st dung ¢ day, dugc dung
dé chi khang thé ma hau nhu doc 14p v6i cdc mAb khéc cé tinh dic hiéu

khang nguyén khac nhau (vi dy, khang thé phan 1ap ma gén két dic hiéu voi
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hANGPTL3 hau nhu doc 1ap véi cdc mAb ma gén két dic hidu véi cac khang
nguyén ngoai trir hANGPTL3). Tuy nhién, khang thé phan 14p ma gén két dic
hiéu véi hANGPTL3 c6 thé phan tmg chéo vdi cac khang nguyén khac, nhu
cac phan td ANGPTL3 tir loai khac, nhu protein ctua khi cynomolgus, chudt
nhit, chudt cbng, va/hodc protein cé lién quan khac, nhu ANGPTL4 cla
nguoi.

Thuét ngit khang thé "trung hoa”, “phong bé&” hodc “ph4 huy”, nhu
duoc str dung & day (hodc khang thé ma “trung hoa”, “phong bé” hodc “pha
hty” hoat tinh ANGPTL3), duoc dung dé chi khang thé ma gin két véi
ANGPTL3 din dén tc ché tryc tiép it nhit mot hoat tinh sinh hoc cla
ANGPTL3, nhu dugc danh gia bang cac thir nghiém in vifro chuin da biét

trong linh vuc k¥ thuat nay (vi du, xem phin vi du thuc hién sang ché duéi

I4

2 [13 bk [13

day). Thuat ngit, “trung hoa”, “Gc ché”, “phong bé” va “pha huy”, c6 thé
dugc str dung thay ddi cho nhau & day. Khang thé “khéng phong bé” duoc
ding dé chi khang thé ma gin két v6i ANGPTL3 khong phong bé truc tiép
hoat tinh dich cia ANGPTL3 nhu duoc danh gia bing cac thir nghiém in vitro
chudn, nhung van c6 thé 13 khang thé “can thiép” ma gén két véi ANGPTL3
dan dén trc ché, lam giam, lam yéu gian tiép, hodc can thiép khéc, it nhat mot
hoat tinh sinh hoc cia ANGPTLS3 in vivo, vi du bﬁmg cach lam tang su thanh
thai ANGPTL3 khoi hé tudn hoan. Su thanh thai ANGPTL3 khéi hé tudn
hoan dic biét c6 thé dugc ting 1én bang cach két hop it nhit hai khéng thé
khong phong bé. Trung hoa, trc ché, pha huy, 1am giam, lam yéu hodc can
thiép, hoat tinh sinh hoc cia ANGPTL3 c6 thé duoc danh gia bing cach do
mdt hodc nhiéu chi sd cta hoat tinh sinh hoc ANGPTL3 bang mét hoic nhiédu
trong sb mot vai thir nghiém in vitro hodc in vivo chuin da biét trong linh vuc

k¥ thuat ndy (cfing xem phan vi du thuc hién sang ché duéi day).

Thuit ngit "phuong phap cong hudng plasmon bé mat", nhu duoc si

dung & day, dugc dung dé chi hién tuong quang hoc ma cho phép phan tich
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cic tuong tac dac hiéu kép thoi gian thuc nhd phét hién thiy cac thay dbi vé
ndng do protein trong co chét cam bién sinh hoc, vi du bang cach sir dung hé
thbng BIACORE™ (Pharmacia Biosensor AB, Uppsala, Sweden va
Piscataway, N.J.).

Thuét ngir “epitop” 1a ving khang nguyén ma dugc gan két voi khang
thé. Epitop c6 thé dugc dinh nghia 1 epitop cau truc hodc epitop chic ning.
Epitop chic nang thudng 1a mét nhém nhd cta cac epitop cAu tric va c6 cic
gbc ma truc tiép gdy ra 4i lyc tuong tac. Epitop cling co thé 1a epitop céu
hinh, tirc 1, gdm c6 céc axit amin khong tuyén tinh. Theo cac phuong 4n nhét
dinh, epitop c¢6 thé bao gdm cac quyét dinh ma la cac nhom phén tir trén bé
mit c6 hoat tinh héa hoc nhur axit amin, cdc nhém mach bén cua duong, nhom
phosphoryl, hodc nhém sulfonyl, va, theo cdc phuong an nhét dinh, c¢6 thé co

cac dic diém cau tric ba chiéu, va/hodc cac dac diem dién tich riéng.

Thuat ngit "gan nhu ddng nhat" hozc "hau nhu ddng nhat," khi dé cap
dén axit nucleic hodc doan cia no, c6 nghia la néu dugc sép xép thang hang
tdi wu cé doan cai hoic doan mét nucleotit thich hop véi axit nucleic khac
(hodc mach bd sung cua no), thi mirc déng nhét trinh tu nucleotit it nhét la
90%, va td hon nita it nhit 1 95%, 96%, 97%, 98% hodc 99% bazo nucleotit,
nhur duoc danh gia bing thuat toan mirc ddng nhat trinh tu da biét bat ky, nhu
FASTA, BLAST hodc GAP, nhu dugc mo ta dudi day.

Néu duoc ap dung cho polypeptit, cac thuét ngir "hau nhu tuong dong"
hodc “gén nhu tuong ddng” c6 nghia 13 hai trinh tu peptit, néu dugc sap xép
thdng hang t6i wu, nhu dugc sép xép thang hang bang cac chuong trinh GAP
hoac BESTFIT st dung lugng quing cach mac dinh, c¢6 chung it nhat 90%
muc déng nhét trinh tu, thdm chi t5t hon nita c6 chung it nhét 95%, 98% hoic
99% murc déng nhét trinh tu. Tét hon 13, cac vi tri géc ma khong giéng nhau
khac nhau & cic doan axit amin thay thé bao toan. Thuat ngit "doan axit amin

thay thé bao toan" 1a doan trong d6 gbc axit amin dugc thay thé boi gde axit
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amin khac c6 mach bén (nhém R) vdi cac ddc tinh hoa hoc tuong tu (vi du,
dién tich hogc tinh ky nuéc). Néi chung, doan axit amin thay thé bao toan hiu
nhu s& khéng thay ddi cac déé tinh chirc ndng cla protein. Trong truong hop
ma hai hodc nhiéu trinh ty axit amin khéc nhau béi cac axit amin thay thé bao
toan, thi phan tram hodc muc tuong dong c6 thé duoc didu chinh theo hudng
hiéu chinh ban chit thay thé bao toan. Céc bién phép dé tién hanh diéu chinh
nay la da biét dbi voi chuyén gia trong linh vuc k§ thuét nay. Vi du, xem tai
liéu, Pearson (1994) Methods Mol. Biol. 24: 307-331. Vi du vé c4c nhom axit
amin ma c6 mach bén c6 cac dic tinh hoa hoc twong tu bao gém 1) mach bén
béo: glyxin, alanin, valin, leuxin va isoleuxin; 2) mach bén hydroxyl-béo:
serin va threonin; 3) mach bén chira amit: asparagin va glutamin; 4) mach bén
thom: phenylalanin, tyrosin, va tryptophan; 5) mach bén bazo: lysin, arginin,
va histidin; 6) mach bén axit: aspartat va glutamat, va 7) mach bén chtra luu
huynh: xystein va methionin. C4c nhém axit amin thay thé bao toan dugc wu
tién la: valin-leuxin-isoleuxin, phenylalanin-tyrosin, lysin-arginin, alanin-
valin, glutamat-aspartat, va asparagin-glutamin. Theo céch khac, thay thé bao
toan 1a thay doi bat ky c6 gia tri duong trong ma trdn hop 1é log PAM250
duogc md ta trong tai liéu Gonnet et al. (1992) Science 256: 1443 45. Su thay
thé "béo toan vira phai" 1a su thay dbi bat ky c6 gia tri khong am trong ma

tran hop 1€ log PAM250.

Tinh tuong ddng trinh tu cia cac polypeptit thuong dugce danh gia bang
cach st dung phan mém phén tich trinh tw. Phin mém phéan tich protein so
sanh céc trinh tu tuong tu b%mg cach st dung cac s6 do vé tinh tuong dé)ng
duoc quy dinh cho céc thay thé, mat hodc cai bién khéc, ké ca cac thay thé
axit amin bao toan. Vi du, phan mém GCG chira cac chuong trinh nhu GAP
va BESTFIT ma c6 thé dugc st dung vdi cac thong sb mic dinh dé xé4c dinh
mttc twong dong trinh ty hodc muc dong nhét trinh tu gilra cac polypeptit c6
quan hé gan, nhu cac polypeptit trong dong tir cac loai vi sinh vat khac nhau

hodc gitta protein kiéu dai va thé dot bién ctia né. Vi du, xem GCG phién ban
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6.1. Céc trinh tu polypeptit cling cé thé duge so sanh bang céch st dung
FASTA véi céac théng s6 mic dinh; chuong trinh trong phan mém GCG phién
ban 6.1. FASTA (Vi dy, FASTA2 va FASTAS3) dua ra cdc chuong trinh so
sanh va phén trim murc ddng nhét trinh tu cta cac ving c6 quing lap tbt nhat
gitta trinh tu nghi van va trinh tu nghién ctru (Pearson (2000) supra). Thuat
toan duoc uu tién khac khi so sanh trinh tu theo sdng ché véi co sé dit lidu
chira mot luong 16n céc trinh tu tir c4c vi sinh vat khéc nhau 1a chuong trinh
may tinh BLAST, ddc biét 1a BLASTP hosc TBLASTN, béng cach st dung
céc thong s6 mic dinh. Vi du, xem tai liéu, Altschul ez al. (1990) J. Mol. Biol.
215: 403 410 va (1997) Nucleic Acids Res. 25:3389 402. Thuat nglt “luong
hitu hidu dé diéu tri” c6 nghia la lugng ma thu duge tac dung mong mudn khi
luong nay dugc sir dung. Luong chinh x4c sé tiy thudc vao muc dich diéu tri,
d6 tudi va khd ngudi ciia ddi twong dugc didu tri, dudng ding, va yéu té khéc,
va s& dugc x4c dinh béi chuyén gia trong linh vuc k¥ thuat nay bang céch sir
dung céc k¥ thuat da biét (vi dy, xem tai liu Lloyd (1999) The Art, Science
and Technology of Pharmaceutical Compounding).

Téng hop khang thé ctia nguoi

Phuong phép tao ra khang thé cta ngudi & chuot chuyén gen la da biét
trong linh vye k¥ thuét nay. Cac phuong phip da biét bét ky c6 thé dugc s
dung trong pham vi sang ché dé tao ra khang thé ciia ngudi ma gan két dic
hiéu véi ANGPTL3.

Sir dung céng ngh¢ VELOCIMMUNE™ hodc phuong phép di biét
khac bat ky dé tao ra khang thé don dong, khang thé kham c6 4i luc cao
khang ANGPTL3 duoc phan lap ban dau cé ving bién ddi cia nguoi va vung
c¢b dinh cta chudt nhét. Nhu trong phan tht nghiém dudi day, khang thé duoc
xac dinh dic diém va duoc chon loc céc dic tinh mong muén, bao gém ai luc,

dd chon loc, epitop, va dic tinh tuwong tu.

Noi chung, khang thé theo sang ché c6 4i luc cao, thudong c6 Kp nim
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trong khoang tir 10"*M dén 10°M, néu dugc do bang cach gan két véi khang
nguyén dugc cb dinh trén pha rén hodc trong pha dung dich. Ving c¢é dinh
ctia chudt nhit duoc thay thé bﬁng vung c¢d dinh mong mudn cta nguoi, vi du,
IgG1 hogc IgG4 kiéu dai, hodc IgG1 hodc IgG4 da cai bién, dé tao ra khéng
thé clia ngudi day du theo sang ché. Trong khi viing ¢d dinh duoc chon c6 thé
khac nhau tuy theo cach sir dung riéng, thi cac dic tinh gén két khang nguyén

c6 4i lyc cao va tinh dc higu dich cta khéng thé lai tiy thude viing bién déi.
Lap ban dd epitop va cac k¥ thuat c6 lién quan

Pé sang loc khéang thé ma gén két voéi epitop cu thé, thi nghiém phong
bé chéo thong thuong nhu thir nghiém dwoc mé ta trong tai liéu Antibodies,
Harlow and Lane (Cold Spring Harbor Press, Cold Spring Harb., NY) c6 thé
dugc tién hanh. Cac phuong phép khac bao gdm ddt bién sang loc st dung
alanin, thAm tach peptit (Reineke (2004) Methods Mol Biol 248:443-63), hoac
phén tich phan cét peptit. Ngoai ra, cdc phuong phap nhu cét epitop, chiét
epitop va cai bién héa hoc cac khang nguyén c6 thé duoc st dung (Tomer

(2000) Protein Science 9: 487-496).

Thuét ngit "epitop" dugc dung dé chi vi tri trén khang nguyén ma dap
ing véi cac t& bao T va/hoic té bao B. Cac epitop t& bao B c6 thé duogc tao
thanh tir c4 axit amin lién ké hodc céc axit amin khong lién ké dugc dit gan
nhau boi sy gip bac ba cua protein. Epitop dugc tao thanh tir c4c axit amin
lién ké thuong dugce gitt lai khi tiép xuc véi cac dung méi 1am bién tinh, trong
khi d6 epitop dugc tao thanh bing cach gip bac ba thuong bi mat di khi xu ly
bang céc dung méi 1am bién tinh. Epitop thuong gdm it nhét 3, va thong
thudng hon nita, gdm it nhét 5 hoic 8 dén 10 axit amin trong cu hinh khong

gian duy nhit.

Phuong phép 14p profin nhe cai bién (Modification-Assisted Profiling-
MAP), ciing duoc biét dén 1a phuong phép 1ap profin khang thé dua vao ciu
trac khang nguyén (Antigen Structure-based Antibody Profiling-ASAP) la
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phuong phép ma phan loai mét sé lugng 16n khang thé don dong (monoclonal
antibody-mAb) duoc dinh hudng chdng lai cing mot khang nguyén theo su
tuong tu vé profin gén két cia mdi khang thé khang bé mit khéng nguyén da
cai bién bing phuong phdp héa hoc hoiic dd cai bién nho enzym (US
2004/0101920). Mbdi loai c6 thé twong ting v&i epitop duy nhat khac biét rd
rét so v6i hodc chdng 18n mét phan epitop thudc loai khac. Cong nghé nay
cho phép sang loc nhanh cidc mAb gidng nhau vé& mit di truyén, sao cho viéc
x4c dinh chi tdp trung vao cdc mAb khac biét bé mat di truyén. Néu duoc ap
dung dé sang loc céc té bao lai, MAP c6 thé da dang xac dinh duoc cac dong
té bao lai hiém ma téng hop mAb c¢6 céc dic tinh mong muén. MAP c6 thé
dugc st dung dé phan loai mAb khang ANGPTL3 theo sang ché thanh cac

nhém mAb gén két véi cac epitop khac nhau.

ANGPTL3 chtta viing xoén kép & dau amin va ving gidng fibrinogen &
dAu carboxyl (fibrinogen like domain-FD) va protein ANGPTL3 tao oligome
khi khong c¢6 mit cac lién két disulfua gifta cac phéan tr (Ge et al., 2005, J
Lipid Res 46:1484-1490). P& dugc md ta rdng viing xoén kép & du N 14 quan
trong trong viéc (e ché hoat tinh LPL (Ono ef al, 2003, J Biol Chem
278:41804-41809). Do dd, theo c4c phuong 4n nhit dinh, khing thé khang
hANGPTL3 ho#c doan gin két khang nguyén cta khang thé gin két véi
epitop trong viing xo4n kép & dau N (céc gbc 17-209) cia hANGPTL3 (SEQ
ID NO:161) va trung hoa it nhat mét hoat tinh ciia hAANGPTL3 (vi du, Grc ché
hoat tinh LPL). Theo cac phwong 4n khéc, khang thé khang hANGPTL3 hoéac
doan gin két khéang nguyén ctia né gin két véi epitop & ving xoan kép ¢ dau
N ctia hANGPTL3 va trung hoa it nhét mot hoat tinh cuia hANGPTL3, mién
14 khang thé nay hodc doan clia nd khéng gin két véi peptit ANGPTL3 néu
trong SEQ ID NO:170. Theo mét phuong 4n, khang thé hodc doan ctia né gin
két dac hiéu véi epitop ndm trong cac gbe tir 17 dén 200, tir 17 dén 100, tr 17
dén 70, tir 17 dén 65, tir 17 dén 60, tir 17 dén 57, tir 17 dén 55, tir 17 dén 50,
tir 17 dén 45, tir 17 dén 40, hodc tir 17 dén 35, cia hANGPTL3 (SEQ ID
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NO:161), tuy v véi diéu kién 1a khang thé hoic doan ctia né khong gén két
vo1 peptit ANGPTL3 néu trong SEQ ID NO:170. Theo mét phuong 4n khac,
khang thé hoic doan ctia né gan két dac hiéu véi epitop nam trong céc gbe tir
40 dén 200, tir 40 dén 100, tir 40 dén 70, tir 50 dén 200, tir 50 dén 100, tir 50
dén 70, tir 58 dén 200, tir 58 dén 100, tir 58 dén 70, tir 58 dén 68, hoic tir 61
dén 66 (dugc biét dén 1a “métip gén két heparin”) ctia hANGPTL3 (SEQ ID
NO:161), tuy y vé6i diéu kién 13 khang thé hoic doan cuia n6 khong g.:fm két
v peptit ANGPTL3 néu trong SEQ ID NO:170. Theo mdt vai phuong an,
khang thé hoic doan khéng thé gin két véi epitop ma c6 thé bao gdm nhidu
hon mét trong sé céc epitop duoc liét ké hodc cac gbc ndm trong viing xodn
kép & dau N ciia hANGPTLS3, tuy ¥ véi didu kién 13 khang thé hoic doan cla
né khong gin két véi peptit ANGPTL3 néu trong SEQ ID NO:170.

Theo cac phuong an khac, khang thé hANGPTL3 hodc doan ctia n6 gan
két voi mdt hodc nhiéu doan ctia hANGPTL3, vi du, mdt doan gém it nhat 5
gbc, it nhat 7 gbc, it nhat 10 gbc, it nhét 20 gbc, it nhat 30 gbc, it nhat 50 gbe,
it nhat 70 gdc, it nhit 100 gbc, it nhit 150 gbc, hodc it nhit 200 gbe, cla
hANGPTL3 (SEQ ID NO:161), tuy y véi diéu kién la khéng thé hoic doan
clia n6 khéng gén két vai peptit ANGPTL3 néu trong SEQ ID NO:170.

Sang ché dé xuat khang thé khéang hANGPTL3 ma gén két véi epitop
gidng epitop bat ky ctia cac khang thé duogc 1dy lam vi du cu thé duoc mé ta &
day. Mat khéc, sang ché cling d& xuét khéng thé khang hANGPTL3 ma canh
tranh véi khéﬁg thé bt ky trong sb céc khang thé duoc ldy lam vi du cu thé
duge m6 ta & day dé gén két voi hANGPTL3 hoic mét doan hANGPTLS3.

Chuyén gia trong linh vuc k§ thuat ndy c6 thé dé dang xac dinh duoc
liéu khang thé c6 gén két voi cung mét epitop nhu, hodc canh tranh dé gin két
v6i, khang thé khang hANGPTL3 déi chimg hay khong bing céch st dung
cac phuong phép théng thuong da biét trong linh vuc k¥ thuat nay. Vi du, dé

xéc dinh liéu khéng thé thir nghiém c6 gan két voi cung mot epitop nhu khang
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thé khang hANGPTL3 dbi chimg theo sang ché hay khong, thi khang thé déi
ching duge dé gén két véi protein hodc peptit hAANGPTL3 trong diéu kién
bio hoa. Tiép d6, déanh gia kha ning ctia khang thé thir nghiém gén két véi
phan tr hANGPTL3. Néu khéng thé thir nghiém co thé gin két voi
hANGPTL3 sau khi bdo hoa gin két khang thé khang hANGPTL3 déi ching,
thi c6 thé két luén ring khang thé thir nghiém gén két véi mét epitop khac so
v6i khang thé khang hANGPTL3 dbi chimg. Mat khac, néu khang thé thir
nghiém khong thé gin két véi phan tr hANGPTL3 sau khi bdo hoa ghn két
khéng thé khang hANGPTL3 ddi ching, thi khang thé thir nghiém c6 thé gén
két voi epitop gidng nhu epitop duoc gin két boi khing thé khang
hANGPTL3 dbi chiing theo sang ché.

Dé xac dinh liéu mdt khang thé c6 canh tranh dé gén két véi khang thé
khang hANGPTL3 d6i ching hay khéng, phuong phép gin két néu trén duoc
tién hanh theo hai hudng: theo huéng thir nhét, khang thé déi chimg duoc dé
gan két v6i phan tir hANGPTL3 trong didu kién béo hoa, sau do dénh gid su
gan két cia khang thé thir nghiém v6i phan tir hANGPTL3. Theo hudng thi
hai, khang thé thir nghiém dugc dé gin két v6i phan tt hANGPTL3 trong
diéu kién bdo hoa sau d6 danh gia su gin két cua khang thé dbi chimg véi
phén tir ANGPTL3. Néu, theo ca hai huong, chi khang thé thtt nhét (bio hoa)
¢6 thé gén két v6i phan tr ANGPTL3, thi két luan réng khang thé thir nghiém
va khéng thé déi chimg canh tranh dé gfn két véi hANGPTL3. Nhu duoc
danh gia bdi chuyén gia trong linh vuc ky thuat nay, khéng thé ma canh tranh
v6i khang thé doi chimg dé gan két c6 thé khong cin gén két véi epitop gibng
nhu khang thé d6i ching, nhung c6 thé phong bé su gén két cua khang thé dbi

chimg trong khong gian bang cach gan két v6i epitop chong 1én hodc lién ké.

Hai khang thé gin két véi cing mdt epitop hodc epitop chong 1én nhau
néu mdi khang thé canh tranh e ché (phong bé) sy gén két cua khéang thé con

lai v6i khéng nguyén. Tic 1a, mot khéng thé véi luong du gip 1, 5, 10, 20
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hozc 100 14n s& (rc ché su gén két cua khang thé con lai & murc it nhat la 50%,
t6t hon 1a 75%, 90% hozc tham chi 99% néu dugc do trong thir nghiém gén
két canh tranh (vi du, xem tai liéu, Junghans er al, Cancer Res,
1990:50:1495-1502). Theo cach khéc, hai khang thé c6 cling mot epitop néu
vé co ban tit ca cac d6t bién axit amin trong khang nguyén ma lam giam hoac
lam mét kha ning gan két ciia mot khéng thé 1am giam hodc lam mét kha
ning gén két cia khang thé con lai. Hai khéng thé c6 céc epitop chdng lén
nhau néu mét vai dot bién axit amin ma 1am giam hodc lam mét kha nang gin
két ctia mot khang thé 1am giam hodc 1am mét kha ning gin két cua khéng thé

con lai.

Thir nghiém thong thuong khéc (vi du, dét bién peptit va phan tich gan
két) c6 thé duge tién hanh dé khing dinh liéu viéc khong cb gin két cua
khéang thé thir nghiém quan sat duoc thuc té c6 phai la do viéc gén két voi
cung mot epitop nhu khang thé dbi ching hay khéng hodc liéu su phong bé
trong khong gian (hoac hién tugng khac) c6 phai la nguyén nhan dan dén viéc
khong c6 sur gén két quan sat dugc hay khong. Cac thir nghiém vé su phan
loai ndy c6 thé dugc tién hanh biang cach st dung thir nghiém ELISA, RIA,
phuong phép cfng hudng plasmon bé mit, phuong phap dém té bao dong
chay hogc thir nghiém gén két khang thé dinh tinh hodc dinh luong khac bat
ky da biét trong linh vuc nay.

Thé tiép hop mién dich

Sang ché dé xuit khang thé don dong khang ANGPTL3 duoc tiép hop
voi goc diéu trj (“thé tiép hop mién dich”), nhu chét gy doc té bao, duogc chat
héa tri, chit Gc ché midn dich hodc déng vi phéng xa. Chat gy doc té bao bao
gdm cht bt ky ma c6 hai dbi véi t& bao. Vi du v& cac chét gdy doc té bao va
chat héa tri thich hop dé tao ra thé tiép hop midn dich 13 da biét trong linh vuc

k§ thuat nay, vi du xem tai liéu, WO 05/103081.

Tinh déc hiéu kép
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Khéng thé theo sang ché co thé ¢6 tinh dac hiéu don, dac hiéu kép hodc
da ddc hi€u. mAb da dic hiéu cé nghia la dac hiéu vdi cac epitop khac nhau
ctia mdt polypeptit dich hodc c6 nghia la chita cac ving gap gin két v6i khang
nguyén dic hiéu véi nhiéu hon mét polypeptit dich. Vi du, xem tai liéu, Tutt
et al. (1991) J. Immunol. 147:60-69. mAb khang hANGPTL3 cua nguoi co
thé duogc lién két véi hodc duoc dé)ng biéu hién voi phan tir chirc nang khac,
vi du, peptit hodc protein khac. Vi duy, khang thé hodc doan cta né cé thé
duoc lién két chirc nang (vi du, bang cach lién két hoa hoc, dung hop di
truyén, lién két khéng cong héa tri hodc cach lién két khac) véi mot hoac
nhiéu thuc thé phan tit khac, nhu khang thé khac hodc doan khéang thé, dé tao
ra khéng thé dic hiéu kép hozic da dac hidu c6 tinh dic hidu gin két tha hai.

Dang khang thé dic hiéu kép dugc léy lam vi du ma c6 thé dugc su
dung trong pham vi sang ché c6 lién quan dén viéc st dung vung gip Cy3
globulin mién dich (Ig) thtr nhét va ving gip Cy3 Ig tha hai, trong do6 cac
ving gip Cy3 Ig thir nhét va thir hai khéc nhau béi it nhat mot axit amin, va
trong d6 su khéc nhau it nhat mét axit amin 1am giam kha nang gin két cia
khang thé dic hiéu kép v6i protein A so véi khang thé dic hiéu kép khong cod
su khac nhau vé axit amin. Theo mot phuong 4n, ving gp Cy3 Ig gén két véi
protein A va ving gép Cy3 Ig tht hai chita dot bién ma lam giam hodc pha
hiy su gén két véi protein A nhu cai bién HISR (theo cach danh sé exon
IMGT; H435R theo céch dénh s EU). Cy;3 thr hai c6 thé con chira céi bién
Y96F (nhd IMGT; Y436F nhd EU). Céc cai bién khéc ma c6 thé duoc tim
tha?'ly trong Cy3 thir hai bao gém: DI16E, L18M, N44S, K52N, V57M, va V821
(theo cach IMGT; D356E, L358M, N384S, K392N, V397M, va V4221 theo
cach EU) trong trudong hop cic khang thé IgGl; N44S, K52N, va V82I
(IMGT; N384S, K392N, va V4221 theo cach EU) trong truong hop cac khéang
thé IgG2; va Q15R, N44S, K52N, V57M, R69K, E79Q, va V82I (theo cach
IMGT; Q355R, N384S, K392N, V397M, R409K, E419Q, va V4221 theo cach
EU) trong trudng hop khang thé IgG4. Céc cai bién trén dang khang thé dac

-38-



22393

hiéu kép duoc mo ta trén ddy dugc bao gém trong pham vi sang ché.
Su twong duong sinh hoc

Khang thé khang hANGPTL3 va céc doan khéng thé theo sang ché bao
gdm céc protein ¢6 c4c trinh ty axit amin ma khac so véi cdc trinh tu cla cac
mAb dugc md ta, nhung van giit dugc kha ning gin két véi ANGPTL3 clia
nguoi. Cac mAb bién thé nay va cac doan khing thé chira mot hosic nhidu axit
amin thém, mét hodc thay thé khi so sanh véi trinh tu gbc, nhung c6 hoat tinh
sinh hoc ma gén nhu tuong duong véi hoat tinh sinh hoc ctia cac mAb duoc
mo ta. Mat khac, céc trinh tr ADN m4 hoa khang thé khang hANGPTL3 theo
sang ché bao gém céc trinh ty ma chira mét hodc nhiéu nucleotit thém, mat
hoic thay thé so vdi trinh ty dugc md ta, nhung ma héa khang thé khang
hANGPTL3 ho#c doan khang thé ma vé co ban tuong duong sinh hoc véi
khang thé khang hANGPTL3 hodc doan khang thé theo sang ché. Vi du vé

céc trinh ty ADN va trinh tu axit amin bién thé nay dugc mo ta trén day.

Hai protein gan két khang nguyén, hoic khang thé, duoc coi la tuong
duong sinh hoc néu, vi du, chiing 1a céc chét tuong duong vé mit dugc hoc
hodc 13 c4c chét thay thé 14n nhau trong dugc hoc ma ty 1€ va muac hép thu cua
ching khoéng thé hién sy chénh l1éch déng ké néu duoc su dung ¢ cung mot
lidu phén tir gam trong cic diéu kién thir nghiém tuong tu, hoic liéu don hoac
lidu da. Mot vai khang thé s& dugc coi la cac chét tuong duong hoidc cac chat
thay thé 14n nhau trong dugc hoc néu ching twong duong nhau vé mirc hap
thu nhung khoéng twong dwong nhau vé ty 1é hap thu va con duoc coi la tuong
duong sinh hoc vi murc chénh 16ch vé ty 1€ hép thu la cé du tinh trude va duoc
phan 4nh trén nhén, 1a khéng can thiét dé dat dugc ndng d6 duoc chat trong
co thé hiéu qua, vi dy, str dung man tinh, va duoc coi 1a khong c6 y nghia
trong y hoc ddi véi san phém duoc chit cu thé dugc nghién ctru. Theo mot
phuong 4n, hai protein gin két khéng nguyén la tuong duong sinh hoc néu

khoéng c6 sur khac nhau ¢6 y nghia trong 1am sang vé d6 an toan, do tinh khiét
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va hiéu qua.

Theo mdt phuong 4n, hai protein gén két khang nguyén la tuong duong
sinh hoc néu bénh nhan dugc dung chuyén ddi mét hodc nhiéu lan gilta san
phdm dbi chimg va san phim sinh hoc ma khong lam tang nguy co cac tac

dung c6 hai, bao gém su thay ddi co y nghia vé mdt lam sang vé tinh sinh
| mién dich, hodc hiéu luc giam, so véi liéu phap lién tuc ma khong diung

chuyén dodi nay.

Theo mot phuong 4n, hai protein gén két khang nguyén la trong duong
sinh hoc néu ching du cé tac dung theo co ché chung hoic co ché tac dung
ddi véi mot hodc nhidu didu kién str dung, trong pham vi ma céc co ché nay 1a
da biét.

Tuong duong sinh hoc ¢6 thé duge chimg minh bang céc phuong phap
in vivo va in vitro. Cc phuong phéap danh gi4 twong duong sinh hoc bao gom,
vi du, (a) thir nghiém i vivo & nguoi hodc cac dong vat cé vi khac, trong dé
néng dd cua khang thé hoic céc chét chuyén hoéa ctia né duge do trong mau,
huyét twong, huyét thanh, hoic dich sinh hoc khac ¢ dang ham thoi gian; (b)
thir nghiém in vitro ma c6 lién quan dén va 1a du doan hop 1y cua s liéu sinh
kha dung in vivo & nguoi; (c) tha nghiém in vivo & ngudi hoic dong vat ¢ vu
khéc, trong d6 tac dung duoc hoc nhay thich hop cua khang thé (hodc dich
cia n6) duoc dénh gid & dang ham thoi gian; va (d) thir nghiém 1am sang
dugc kiém soat tdt ma x4c minh do an toan, hiéu qua, hoac sinh kha dung

hodc twong duong sinh hoc ctia khang thé.

Céc bién thé tuong duong sinh hoc cua khéng thé khang hANGPTL3
theo sang ché c6 thé duoc tao ra béng cach, vi dy, thay thé cac géc hodc cac
trinh tu hodc loai bo cac gbc & diu hodc bén trong hodc loai bd cac trinh tu
khoéng can cho hoat tinh sinh hoc. Vi dy, cac gbc xystein khéng cén cho hoat
tinh sinh hoc ¢6 thé dugc loai bé hozc duoc thay thé bing cac axit amin khac

dé ngan ngira su tao thanh cac ciu disulfua gifra cdc phén tir khong can thiét
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hodc khong chinh x4c sau khi chuyén dbi vé dang nguyén thé.
St dung & diéu tri va ché pham

Séng ché dé xuét dugc phim chira khang thé khang hANGPTL3 hodc
doan gén két khang nguyén cua ching theo sang ché va céac phuong phép diéu
tri st dung dugc pham nay. Duogc phim theo sang ché s& duoc si dung véi
cac chét mang, t4 duoc, va cac chat khac thich hop ma dugc dua vao duoc
phim & thu duoc su véan chuyén, phan phdi, dung nap va muc dich tuong tu
t6t hon. Mot t4p hop dugc pham thich hop c6 thé duoc tim thdy trong cong
thirc pha ché da biét dbi véi cac chuyén gia héa dugc: Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, PA. Cac duoc
phém nay bao gém, vi du, bdt, bot nhio, thuéc md, chit dong, sap, dau, lipit,
tai chura lipit (cation hodc anion) (nhu LIPOFECTINT™), thé tiép hop ADN,
bot nhdo hdp thu khan, nhii tuong dau trong nuéc hodc nuéc trong dau,
carbovac nhil twong (polyetylen glycol cé trong luong phén tr khac nhau), gel
bén rén, va hdn hop ban rin chuta carbovac. Cling xem tai liéu Powell et al
"Compendium of excipients for parenteral formulations" PDA (1998) J

Pharm Sci Technol 52:238-311.

Liéu ¢6 thé khac nhau iy thudc vao do tudi va khd ngudi duoc didu tri,
bénh dich, muc dich diéu tri, tinh trang bénh, dudng dung, va yéu t§ khac.
Néu khéng thé theo sang ché dugc ding d diéu trj cac bénh hodc tinh trang
bénh khac nhau truc tiép hodc gian tiép c6 lién quan dén ANGPTL3, bao gom
tang cholesterol huyét, bénh c6 lién quan dén LDL va apolipoprotein B, va rdi
loan chuyén hoa lipit, va bénh tuong tu, & ngudi 16n, thuan loi 1 st dung
khang thé theo sang ché qua duodng tinh mach hodc duédi da & liéu don niam
trong khoang tir 0,01 dén 20mg/kg thé trong, t6t hon 1a ndm trong khoang tur
0,02 dén 7, tir 0,03 dén 5, hodc tir 0,05 dén 3mg/kg thé trong. Tuy thudc vao
muc d§ nghiém trong cua tinh trang bénh, tan sudt va thoi gian didu tri ¢6 thé

dugc diéu chinh. Theo cac phuong én nht dinh, khang thé hogc doan gin két
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khang nguyén ctia n6 theo sang ché c6 thé duge si dung & dang liéu dau véi
luong it nhit ndm trong khoang tlr 0,Img dén 800mg, tir 1 dén 500mg, tu 5
dén 300mg, hogc tir 10 dén 200mg, dén 100mg, hoic dén 50mg. Theo céc
phuong 4n nhit dinh, sau lidu du c6 thé si dung liéu thtr hai tiép theo hodc
nhiéu lidu tiép theo cta khang thé hodc doan gén két khang nguyén cua nd véi
luong ma c6 thé gan bang hoic thip hon luong lidu dau, trong d6 céc lidu tiép
theo dugc ding cach nhau it nhét 13 1 ngay dén 3 ngay; it nhat 1a mot tudn, it
nhét 1a 2 tudn; it nhit 1a 3 tudn; it nhét 1a 4 tudn; it nhat 1a S tuan; it nhat 1a 6
tudn; it nhat 14 7 tudn; it nhét 12 8 tudn; it nhét 1a 9 tun; it nhat 13 10 twan: it

nhét 13 12 tuén; hoic it nhit 1 14 tudn.

Nhiéu hé thong phan phéi khac nhau la da biét va c6 thé duoc dung dé
stt dung duogc phdm theo sdng ché, vi du bao nang trong liposom, vi hat, vi
nang, t€ bao tai t6 hop c6 kha nang biéu hién cac virut dot bién, nhap bio qua
trung gian thu thé (vi du, xem tai liu, Wu et al. (1987) J. Biol. Chem.
262:4429-4432). Cac phuong phéap phéan phéi bao gdm, nhung khong chi giéi
han &, dudng trong da, trong bép, trong mang bung, trong tinh mach, duéi da,
trong mili, ngoai mang cimg, va dudng miéng. Dugc phdm nay ¢6 thé duoc st
dung bing dudng thich hop bét ky, vi du bang cach truyén hoic tiém tinh
mach nhanh, bing c4ch hap thu théng qua cac duong biéu mé hogc da niém
mac (vi du, niém mac miéng, niém mac truc trang va niém mac rudt, v.v.) va
6 thé dugce st dung cling voi cac chét c6 hoat tinh sinh hoc khac. Sur dung ¢

thé 13 toan than hodc khu tra.

Duoc phim cling c6 thé dugc phan phéi ¢ dang tai, cu thé l1a liposom
(xem tai liéu, Langer (1990) Science 249:1527-1533; Treat et al. (1989) in
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez Berestein
and Fidler (eds.), Liss, New York, pp. 353-365; Lopez-Berestein, ibid., pp.

317-327; n6i chung xem cung doan do).

Theo céac phuong 4n nhat dinh, duoc pham c6 thé duoc phan phéi trong
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hé giai phéng c6 kiém soat. Theo mot phuong 4n, bom c6 thé duge st dung
(xem tai liéu, Langer, supra; Sefton (1987) CRC Crit. Ref. Biomed. Eng.
14:201). Theo mdt phuong 4n khac, cac nguyén liéu polyme c6 thé dugc st
dung; xem tai liéu, Medical Applications of Controlled Release, Langer and
Wise (eds.), CRC Pres., Boca Raton, Florida (1974). Theo mot phuong an
khac nfta, hé giai phong c6 kiém soét c6 thé dugc dit & gan dich cta dugc
phém, do d6 chi can mot phén lidu toan than (vi dy, xem tai liéu, Goodson, in

Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138, 1984).

Cac ché phim tiém duoc c6 thé bao gbm céc dang lidu dé tiém tinh
mach, tiém dudi da, tiém trong da va tiém bap, cac ché phim truyén nho giot,
v.v.. Céc ché phdm tiém dugc nay c6 thé dugc bao ché bang phuong phap da
biét. Vi du, céc ché phém tiém duoc cé thé duoc bao ché, vi du béng cach hoa
tan, tao huyén pht hoic nhii héa khang thé hodc mudi ctia né dugc mé ta trén
déy trong moéi trudong chira nudc vo trung hoac méi truong cé dau thudng
dugc dung cho thube tiém. O dang méi truong chtra nude dung dé bao ché
thubc tiém, cé dung dich nuwéc mubi sinh ly, dung dich diang truong chira
glucoza va chét bd tro khac, vi du, ma co thé duoc str dung cling véi chit hoa
tan thich hop nhu ruou (vi du, etanol), ruou da chire (vi du, propylen glycol,
polyetylen glycol), chit hoat dong bé mat khong ion [vi du, polysorbat 80,
HCO-50 (san phim cong polyoxyetylen (50mol) cta dau thiu diu da hydro
héa)], v.v.. O dang méi trudng c6 diu, duge sir dung 14, vi du, dau vimg, dau
dau nanh, v.v., ma cé thé dugc sir dung cung vdéi chit hoa tan nhu benzyl
benzoat, rugu benzylic, v.v.. Do d6, tdt hon 13 thudc tiém da bao ché duoc
nap vao ong thubc tiém thich hop. Duoc pham theo sang ché c6 thé duoc
phan phdi qua dudng dudi da hoic qua dudng tinh mach bing kim tiém va
bom tiém chuén. Ngoai ra, lién quan dén su phan phédi duéi da, thiét bi phan
phdi dang but d& dang c6 cac tmg dung trong viéc phan phdi dugc pham theo
sang ché. Thiét bi phan phéi dang but nay c6 thé ding lai duge hodc dung mot
lan. Thiét bi phan phéi dang but c6 thé dung lai dugc thuong sir dung hop co
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thé thay thé dugc ma chira duge pham. Mot khi toan bé duoc phim trong hop
nay duoc st dung va hdp nay khong con duge pham nita, thi hop nay c6 thé
dé dang duoc théo ra va thay bang hdp méi ma chita duge phdm. Sau dé, thiét
bi phan phdi dang but c6 thé duogc st dung lai. Trong thiét bj phan phdi dang
but ding mot 1an, khéng cé hdp c thé thay thé duoc. Di nhién 13, thidt bi
phan phéi dang but diing mét 1an dugce nap trude dugc pham dung trong binh
chira trong thiét bi. M6t khi binh chtra nay khong con dugc pham, thi toan bo
thiét bj nay dugc bé di.

Nhiéu thiét bi phan phéi tiém ty dong va thiét bi dang but c6 thé ding
lai dugc 6 cac ng dung trong viéc phan phéi duoc pham theo sang ché qua
dudng duéi da. Vi du vé c4c thiét bi nay bao gém, nhung khong chi gidi han
0 AUTOPEN™ (Owen Mumford, Inc., Woodstock, UK), but
DISETRONIC™ (Disetronic Medical Systems, Burghdorf, Switzerland), but
HUMALOG MIX 75/25™, bt HUMALOG™, but HUMALIN 70/30T™™ (Eli
Lilly and Co., Indianapolis, IN), NOVOPEN™ [ I va III (Novo Nordisk,
Copenhagen, Denmark), NOVOPEN JUNIOR™ (Novo Nordisk,
Copenhagen, Denmark), bt BD™ (Becton Dickinson, Franklin Lakes, NJ),
OPTIPEN™, OPTIPEN PRO™, OPTIPEN STARLET™, va OPTICLIK™
(sanofi-aventis, Frankfurt, Germany), chi liét k& mot s6. Vi du vé thiét bi phan
phdi dang bit ding mét 14n ¢6 cac ung dung trong viéc phan phdi duoc phim
theo sang ché qua duong duéi da bao gdm, nhung khong chi gidi han ¢ but
SOLOSTAR™  (sanofi-aventis), FLEXPENT™ (Novo Nordisk), va
KWIKPEN™ (Eli Lilly).

Thuan 1¢i 13, dugc phim dé dung qua duong miéng hoic dung ngoai
duodng tiéu héa dugc md ta trén ddy dugc bao ché thanh dang liéu & dang lidu
don vi thich hop d¢ diéu chinh lidu hoat chit. Céc dang lidu nay ¢ dang lidu
don vi bao gdm, vi du, vién nén, vién tron, vién nang, thudc tiém (6ng thude

tiém), thudc dan, v.v.. Luong khang thé néu trén chira trong dang liéu nay
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thudng nam trong khoang tir 0,1 dén 800mg mdi dang liéu ¢ dang liéu don vi;
déc biét 1a & dang thube tiém, khang thé néu trén duoc chtra véi lugng nim
trong khoang tir 1 dén 500mg, tir 5 dén 300mg, tir 8 dén 200mg, va tir 10 dén

100mg ddi véi cac dang liéu khac.
Liéu phép két hop

Sang ché con dé xuét cac phuong phap diéu tri dé didu tri bénh hoic rdi
loan, ma c6 lién quan truc tiép hoidc gian tiép dén hANGPTL3, bang cach str
dung khang thé khang hANGPTL3 hodc doan ctia né theo sang ché cling voi
mot hodc nhidu chat diéu trj khac. Chat didu tri khac c6 thé 1a mdt hodic nhidu
chit ma duoc két hop ¢6 1oi v6i mot hodc nhiéu khang thé hodc doan ctia né
theo sang ché, bao gém chit tc ché HMG-CoA reductaza, nhu xerovastatin,
atorvastatih, simvastatin, pitavastin, rosuvastatin, fluvastatin, lovastatin,
pravastatin, va chét tuwong tu; niaxin; fibrat khac, nhu fenofibrat, bezafibrat,
xiprofibrat, clofibrat, gemfibrozil, va chét twong tu; chit hoat hoa yéu t6
phién md LXR, va chét tuong tu. Hon thé nita, khang thé khang hANGPTL3
hodc doan cda nd theo sang ché co thé duoc déng st dung vdi chét Grc ché
ANGPTL3 khéc cfing nhu 14 chét trc ché cic phéan tir khac, nhu ANGPTLA,
ANGPTLS5, ANGPTL6 va proprotein convertaza subtilisin/kexin typ 9
(PCSK9), ma c6 lién quan dén sy chuyén hoa lipit, cu thé 13, ndi cén bing
cholesterol va/hogc triglyxerit. Chat e ché cac phan tu nay bao gdm cac phan
t& nhd va khang thé ma gin két dic hiéu véi cac phan tir ndy va phong bé hoat
tinh cua ching (vi du, khang thé khang PCSK9 dugc mé ta trong U.S.
2010/0166768 Al).

Hon thé nita, chat diéu tri khac ¢6 thé 1a mot hodc nhidu chét chéng ung
thu, nhu chét hoa tri liéu, chét chéng tao mach, chit c ché phat trién, chat
doc té bao, chét gy chét theo chuong trinh, va céc chét khac d3 biét 16 trong
linh vuc k¥ thuat nay dé diéu tri bénh ung thu hodc céc bénh hoic rdi loan

ting sinh khéc. Vi du vé chét chéng ung thu bao gdm, nhung khong chi gioi
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han &, chat chéng gian phén, nhu docetaxel, paclitaxel, va chét tuong tu; hop
chat héa tri liéu dua trén platin, nhu xisplatin, carboplatin, iproplatin,
oxaliplatin, va chat trong tu; hodc chét gy doc té bao thong thuong khac,
nhu 5-flouraxil, capexitabin, irinotecan, leucovorin, gemxitabin, va chat
tuong tu, va chat chdng tao mach, bao gbm chat ddi khéang yéu td phat trién
ndi mac mach (vascular endothelial growth factor-VEGF), nhu khang thé
khang VEGF, vi du, bevacizumab (AVASTIN®, Genentech) va chat phong
bé VEGF dua trén thu thé, vi du, “bdy VEGF” duoc md ta trong patent My s
7,070,959, chat dbi khang phéi tir giéng delta 4 (D114), nhu khéng thé khang
DIl4 nhu dugc mé ta trong cong b don yéu ciu cép patent My sb
2008/0181899, va protein dung hop chua vung ngoai bao cua DIl4, vi du,
Dll4-Fc¢ nhu dugc mé ta trong cong bd don yéu cau cép patent My sd
2008/0107648; chét tc ché thu thé tyrosin kinaza va/hodc sy tao mach, bao
gdém sorafenib (NEXAVAR® cua Bayer Pharmaceuticals Corp.), sunitinib
(SUTENT® cua Pfizer), pazopanib (VOTRIENT™ ciia GlaxoSmithKline),
toceranib (PALLADIA™ cua Pfizer), vandetanib (ZACTIMA™  cia
AstraZeneca), cediranib (RECENTIN® cuia AstraZeneca), regorafenib (BAY
73-4506 cua Bayer), axitinib (AG013736 ctia Pfizer), lestaurtinib (CEP-701
cua Cephalon), erlotinib (TARCEVA® cuia Genentech), gefitinib (IRESSAT™
cua AstraZeneca), BIBW 2992 (TOVOK™ cia Boehringer Ingelheim),
lapatinib (TYKERB® cua GlaxoSmithKline), neratinib (HKI-272 cua
Wyeth/Pfizer), va chat twong tw, va mudi duge dung, axit hodc din xuét cia
hop chat bét ky trong sb céc hop chét néu trén. Ngoai ra, cdc chit diéu tr
khac, nhu chét giam dau, chét chdng viém, bao g6ém duogc chat chéng viém
khong steroit (non-steroidal anti-inflammatory drug-NSAID), nhu céc chét e
ché Cox-2, va chét trong tu, cling c6 thé duge déng st dung v6i khang thé
khiang hANGPTL3 ho#c doan cua nd theo sang ché dé lam thuyén giam

va/hodc lam giam céc triéu ching di kém vé&i bénh ung thu/khdi u.

Khang thé khang hANGPTL3 hodc doan ctia n6 theo sang ché va (cac)
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chat diéu trj khac c6 thé dugc dong st dung ciing v6i nhau hodc st dung riéng
r&. Néu céc ché phdm dang liéu riéng biét duoc st dung, thi khang thé hoic
doan cta nd theo sang ché va cac chét khac c6 thé dugc st dung dong thoi,
hodc riéng biét & cac thoi diém ngét quing, tic 13 lién tiép theo th tu thich
hop.

St dung khéng thé trong chan doén

Khang thé khang ANGPTL3 theo sang ché ciing c¢6 thé duoc su dung
dé phat hién va/hodc do luong ANGPTL3 trong mau, vi du nhdm muc dich
chan doan. Vi du, khang thé khéng ANGPTL3 ho#c doan ctia nd, cé thé duge
st dung dé chan doan bénh hodc tinh trang bénh dugc dac trung béi sy biéu
hién bat thuong (vi dy, biéu hién qua mtc, biéu hién duéi muc, khong biu
hién, v.v.) cia ANGPTL3. Céc thtr nghiém chin doan duoc ldy lam vi du déi
v6i ANGPTL3 c6 thé bao gdm, vi du cho miu thu dugc tir bénh nhan tiép xtc
v6i khéng thé khang ANGPTL3 theo sang ché, trong d6 khang thé khang
ANGPTL3 dugc d4nh ddu bang chit danh déu d& phat hién hodc phan tir tin
hidu hodc dugc sir dung dé bét giit chon loc va phan 1ap protein ANGPTL3 tir
cdc mau cda bénh nhan. Theo cach khac, khéng thé khang ANGPTL3 khong
duge danh diu c6 thé dugc st dung dé chén doan két hop véi khang thé thir
hai ma dugc danh dau dé phét hién. Chét danh dau d& phat hién hodc phan tir
tin hiéu c6 thé 1a ddng vi phong xa, nhu *H, C, P, ¥s, '] hozc "I gbe
huynh quang hozc gbc quang héa, nhu floresxein isothioxyanat, hoac
rhodamin; hodc enzym nhu phosphataza kiém, B-galactosidaza, peroxidaza
cdy cu cai cay, hodc luxiferaza. Cac thir nghiém ma c6 thé duoc su dung dé
phét hién hodc do lugng ANGPTL3 trong mau bao gém thir nghiém hép thu
mién dich c6 gin enzym (enzyme-linked immunosorbent assay-ELISA), thu
nghiém mién dich phéng xa (radioimmunoassay-RIA), phén loai té bao hoat
héa c6 danh ddu huynh quang (fluorescence-activated cell sorting-FACS), va

thr nghiém tuong tu.
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Vi du thwe hién sang ché

Céc vi du duéi day duoc d& xuit nham muc dich cung clp cho chuyén
gia trong linh vuc k¥ thudt nay sw mé ta ddy di cach tao ra va str dung cac
phuong phép va ché phdm theo sang ché, va khong dugc dy dinh 1a lam gisi
han pham vi cta sang ché. Céc nd luc dugc dua ra nhdm dam bao tinh chinh
xé4c clia cac con sb dugce sir dung nhung mot vai sai sb thir nghiém va d6 1éch
chuén ciing can duoc tinh dén. Trir khi c¢6 quy dinh khac, khdi luong phén tu
14 khéi luong phan tir trung binh, nhiét d6 14 d6 C va ap suét 1a tai 4p suét khi

quyén hodc gan ap suit khi quyén.
Vi du 1: Téng hop khang thé ctia ngudi khang ANGPTLS3 cua ngudi

Chuét VELOCIMMUNE™ dugc gay mién dich biang ANGPTL3 cua
nguoi, va dap tmg mién dich khang thé dwoc kiém soat boi thir nghiém mién
dich dic hiéu khang nguyén bing cach st dung huyét thanh thu duoc tir cac
con chudt nay. Té bao B biéu hién khang thé khang hANGPTL3 duoc lay tir
lach ctia chudt da gay mién dich dwoc thé hién 14 c6 hiéu gia khang thé khang
hANGPTL3 cao va dugc dung hop véi cac té bao u tiy cta chudt dé tao
thanh té bao lai. Céc té bao lai duoc sang loc va duogc chon dé xac dinh cac
dong té bao biéu hién khéng thé dic hiéu hANGPTL3 béng cach sir dung cac
thir nghiém duoc mo ta dudi day. Cac thir nghiém nay xac dinh mot vai dong

té bao ma tdng hop khang thé khang hANGPTL3 kham, vi du, H1MS896N.

Khéng thé dic hidu véi ANGPTL3 cua nguoi cling dugc phan lap truc
tip tir cac t& bao B da gy mién dich khang nguyén ma khéng dung hop véi
céc té bao u ty, nhu duoc md ta trong don sé U.S. 2007/0280945 Al. Cac
ving bién i chudi ning va chudi nhe dugc tach dong dé tao ra khang thé
khang hANGPTL3 cuia ngudi cta isotyp IgG4 duoc goi la H4HI1248P,
H4H1250P, H4H1263S, H4H1268S, H4H1276S, H4H1279P, H4H1282P,
H4H1292P, H4H1295P va H4H1296P. Cic dong té bao CHO biéu hién
khang thé tai t6 hop 6n dinh dugc tao ra.
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Vi du 2. Phan tich str dung gen bién d6i

D& phan tich cdu tric cua céc khang thé duoc téng hop, axit nucleic ma
héa ving bién ddi ctia khang thé duoc tach dong va duogc giai trinh tu. Tu
trinh tu axit nucleic va trinh ty axit amin du dodn ctia khang thé, doan gen sir
dung dugc x4c dinh déi v6i mbi ving bién ddi chudi ning va ving bién dbi

chudi nhe. Bang 1 thé hién doan gen sir dung ctia cac khang thé duoc chon

_|HCVR LCVR
Khang the
Vu (D |Ju | Vk Jk

H4H1248P | 3-30 [ 1-26 | 6 1-12 3
H4H1250P | 3-30 (1-7 |6 1-5 1
H4H1263S | 3-30 | 3-10 | 6 1-12 3
H4H1268S | 6-1 [6-6 |4 1-5 1
H4H1276S | 3-43 |3-3 |3 1-5 2
H4H1279P | 3-11 | 1-1 |4 1-39 4
H4H1282P | 1-18 | 3-10 | 4 1-9 4
H4H1292P | 3-11 | 1-1 |4 1-39 4
H4H1295P | 1-18 | 6-25 | 4 2-30 2
H4H1296P | 3-11 | 1-1 |4 1-39 4
H1IMS896N | 3-23 | 3-10 | 4 1-5 1
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khung). Do d6, cac bién thé N, P va S cua khang thé cu thd c¢6 cac trinh tu
CDR gibng nhau ndm trong ving bién déi cua chudi ning va chudi nhe nhung

cd cac cai bién ¢ vung khung.

Bang 2
HCVR/LCVR HCVR/LCVR

Tén SEQ ID NO Ten SEQ ID NO
H4H1248P | 2/10 H4H1279P | 82/90
H4H1250P | 18/26 H4H1282P | 98/106
H4H1263S | 34/42 H4H1292P | 114/122
H4H1268S | 50/58 H4H1295P | 130/138
H4H1276S | 66/74 H4H1296P | 146/154
H1M896N | 180/188 - -

Vi du 3. Céc thong s6 dong hoc clia khéng thé khang hANGPTL3 gén
két voi ANGPTL3

TAt ca cac thir nghiém gén két dong hoc duoc tién hanh & nhiét do 25°C
hodc 37°C trén thiét bi tuong tdc phan ti khong chia chét danh du
BIACORE™ T200 (GE Healthcare) sir dung chip cam bién CMS5. Néi tém lai
14, bé mit bat giit khdng nguyén duoc tao ra bing cach lién két cong hoa tri
khang thé dic hiéu khang IgG cua chudt nhit (khang mFc; GE Healthcare;
catalog #BR-1008-38) ho#ic khang thé dic hiéu khang pentahistidin (Qiagen;
catalog #34660) véi bé mat cua chip cam bién CMS5 bang cach st dung
phuong phap lién két véi amin chuin. St dung HBS-EP (HEPES 10mM,
NaCl 150mM, EDTA 3mM, chét hoat dong bé mat P20 0,05%, pH=7,4) hodc
PBSP (natri phosphat 10mM, KCI 2,7mM, NaCl 137mM, chét hoat dong bé
mit P20 0,025%, pH=7,2 hodc 5,75) lam dung dich dém chay, cAc bién thé
ctia ANGPTL3 cuia nguoi hogc loai khac ¢6 dudi oligohistidin duoc bat gir

trén bé mit da gén khéng penta-histidin cho dén khi thu dugc dap Gng gin két
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bang 4,4- 46,5 RU. Protein tai t hop duoc bét gift 1a: ANGPTL3 ctia ngudi
truéng thanh c6 chiéu dai dy du (tic 13, cac gde axit amin 17-460 néu trong
SEQ ID NO:161) c6 dudbi decahistidin ¢ dau C [hANGPTL3(17-460)-His;
R&D Systems, MN; catalog #3829-AN], ving xodn kép & dau N cia
hANGPTL3 (tic 13, cac gdc axit amin 17-170 néu trong SEQ ID NO:161)
chira dudi hexahistidin & dau C [NANGPTL3(17-170)-His], ving xoén kép &
diu N ctia ANGPTL3 c6 ngudn géc tir Macaca fascicularis [tac 13, cac gdc
axit amin 17-170 néu trong SEQ ID NO:177 (mét phan trinh tu cta
ANGPTL3  Macaca fascicularis)] chita dudi myc-myc-hexahistidin
[MfANGPTL3(17-170)-mmH; SEQ ID NO:167], ANGPTL3 truéng thanh cé
chiéu dai day du tir Mus musculus (tic 1, cac gbe axit amin 17-455 néu trong
SEQ ID NO:163) c6 duéi decahistidin & dau C [mMANGPTL3(17-455)-His;
R&D Systems, MN; catalog #136-AN], ving xoin kép & diu N cua
ANGPTL3 tir Mus musculus (tic 13, cac gbc axit amin 17-240 néu trong SEQ
ID NO:163) chtta du6i hexahistidin [mANGPTL3(17-240)-His; SEQ ID
NO:166], va ving xoan kép & dau N ctia ANGPTL3 tir Rattus norvegicus (tic
14, cac gbc axit amin 17-240 néu trong SEQ ID NO:175) chtra dudi myc-myec-
hexahistidin [rANGPTL3(17-240)-mmH; SEQ ID NO:176]. Ngoai ra, vung
xodn kép & ddu N cia hANGPTL3 (tire 13, cic gbc axit amin 17-169 néu
trong SEQ ID NO:161) chita thé dung hop Fc cta chuét & diu C
[hANGPTL3(17-169)-mFc; SEQ ID NO:165] dugc bt giir trén bé mat da gén
khang mFc cho dén khi dat dugc dap tng gén két bang 24,8 + 1,5 RU. Dé
dénh gid toc do phan ly va lién két dé tao thanh phic hop khéng thé/khdng
nguyén, mot (bang 3 va 7) hodc nhiéu (bang 4-6) ndng dd ciia khang thé duoc
tiém doc bé mit protein dwoc bt gilt & toc do dong bang 50ul/phut trong 3
phit va sy phén ly phttc hop duoc kiém tra trong 20 phit. S6 liéu gin két
dugc xtr ly va dua vao mo hinh gin két theo ty 1& 1:1 v&i su van chuyén chét
bang cach st dung phin mém Scrubber phién ban 2.0a (BioLogic Software).

Thoi gian ban thai dong hoc (ti,) dwoc tinh toan tir hing sé tdc do phén ly,
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kd.

Bang 3 thé hién sy gin két ctia cac khang thé khang ANGPTL3 khac
nhau v6i hANGPTL3 & nhiét d§ 25°C, pH=7,4, trong dung dich dém HBS-
EP.

Bang 3
. i 2 . ka (M's 1 | Kp ty,

Dong khang the Protein 1) kd (s7) (nM) (phiit)

hANGPTL3(17-169)-mFc | 4,57E+05 | 2,72E-03 | 5,95 4
H4H1248P

hANGPTL3(17-460)-His | 4,40E+05 | 2,47E-03 | 5,62 5

hANGPTL3(17-169)-mFc | 1,25E+06 | 6,51E-04 | 0,519 18
H4H1250P

hANGPTL3(17-460)-His | 9,04E+05 | 6,57E-04 | 0,726 18

hANGPTL3(17-169)-mFc | 6,77E+05 | 4,22E-03 | 6,23 3
H4H1263S

hANGPTL3(17-460)-His | 5,08E+05 | 1,26E-03 | 2,47 9

hANGPTL3(17-169)-mFc | 1,16E+06 | 8,35E-04 | 0,721 14
H4H1268S

hANGPTL3(17-460)-His 1,29E+06 | 1,89E-03 | 1,47 6

hANGPTL3(17-169)-mFc | 5,82E+05 | 3,83E-04 | 0,659 30
H4H1276S

hANGPTL3(17-460)-His | 3,44E+05 | 4,64E-04 | 1,35 25

hANGPTL3(17-169)-mFc | 6,58E+05 | 5,53E-06 | 0,00841 | 2088
H4H1279P

hANGPTL3(17-460)-His | 2,88E+05 | 1,14E-04 | 0,394 102

hANGPTL3(17-169)-mFc | 1,28E+06 | 5,92E-05 | 0,0463 | 195
H4H1282P

hANGPTL3(17-460)-His | 9,57E+05 | 9,26E-05 | 0,0968 | 125

hANGPTL3(17-169)-mFc | 6,86E+05 | 1,77E-04 | 0,257 65
H4H1292P

hANGPTL3(17-460)-His | 3,41E+05 | 2,48E-04 | 0,727 47

hANGPTL3(17-169)-mFc | 3,52E+05 | 7,95E-05 | 0,226 145
H4H1295P

hANGPTL3(17-460)-His | 3,73E+05 | 7,35E-05 | 0,197 157

hANGPTL3(17-169)-mFc | 6,41E+05 | 3,92E-05 | 0,0611 | 295
H4H1296P

hANGPTL3(17-460)-His | 3,01E+05 | 4,12E-05 | 0,137 280

Nhu duge thé hién trong bang 3, khang thé khang hANGPLT3 gan két
v6i protein ¢6 chiéu dai ddy du cé dudi decahistidin & diu C [hnANGPTL3(17-
460)-His] véi hang s6 phan ly can bing theo tinh toan (Kp = kd/ka) nim trong
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khoang tlir 96,8pM dén 5,62nM va véi ving xoén kép & dau N c6 thé dung
hop Fc & dau C [hANGPTL3(17-169)-mFc] v6i Kp ndm trong khoang tir
8,41pM dén 6,23nM.

Bang 4 va 5 thé hién su gin két chéo loai ctia H4H1276S véi
ANGPTL3 ¢ nhiét d¢ 25°C va 37°C, twong tmg, & pH=7,4, trong dung dich
dém HBS-EP. Bang 6 thé hién su gin két cia H4H1276S véi ANGPTL3 clia
nguoi va cua khi cynomolgus, & nhiét do 25°C hodc 37°C, & pH=5,75 hoac
pH=7,2, trong dung dich dém PBSP.

Béang 4
25°C
Dong khing thé | Protein ka (M's kd st | Ko ty,
) (M) | (phit)
hANGPTL3(17-170)-His | 9,73E+05 32‘1213- 0938 | 127
. 2,89E-
hANGPTL3(17-460)-His 5.88E+05 | o 0,491 | 40,0
5,35E- .
MfANGPTL3(17-170)-mmH | 1,35E+06 o 0,396 |216
H4H1276S 00
mANGPTL3(17-240)-His 6.70E+05 | " 10458 | 376
. 3,46E-
mANGPTL3(17-455)-His 1.29E+06 | > 0,268 | 33,4
rANGPTL3(17-240)-mmH | 1,35E+06 (7);11815' 0,530 | 16,1
Bang 5
37°C
Dong  Kkhing . - I
thé Protein {m (Ms kd (s'l) Kp ty,

) (nM) | (phit)

hANGPTL3(17-170)-His 1,59E+06 | 2,41E-03 | 1,52 4,8

hANGPTL3(17-460)-His 6,32E+05 | 8,12E-04 | 1,29 14,2

MfANGPTL3(17-170)-

H4H1276S mmH 1,87E+06 | 1,17E-03 | 0,625 |9,9

mANGPTL3(17-240)-His 8,19E+05 | 9,64E-04 | 1,18 12,0

mANGPTL3(17-455)-His 1,94E+06 | 7,91E-04 | 0,408 14,6

rANGPTL3(17-240)-mmH | 2,05E+06 | 1,93E-03 | 0,940 6,0

-53-




22393

Bang 6
Dong khing . A | d ¢y | Ko ty,
thi Protein ka(M''s™) (s7) (nM) (phit)
hANGPTL3(17-170)-His 1,00E+06 é}lOE' 1,00 1105
H4H1276S RGTEA
pH=7.2 hANGPTL3(17-460)-His 5.99E+05 | 0,670 |2838
25°C 538
MEANGPTL3(17-170)-mmH | 145E+06 | 2955 0370|215
. 6.72E-
hANGPTL3(17-170)-His 280E+05 | O, 20 |17
H4H1276S T
pH=5,75 | hRANGPTL3(17-460)-His T30EH04 |0 675 |23
25°C
MfANGPTL3(17-170)-mmH | 2,06E+05 gsz' 210 |27
. 2.73E-
hANGPTL3(17-170)-His LSTE06 | > 1,74 |42
HAH1276S RO
pH=7.2 hANGPTL3(17-460)-His 6.67E+05 | 1 1,76 |98
37°C '
MfANGPTL3(17-170)-mmH | 1,94E+06 (1)’336E' 0,700 |85
. 3.24E-
hANGPTL3(17-170)-His 1L22E+06 | o7 267 |04
H4H1276S T
pH=575 | hANGPTL3(17-460)-His 47Er04 | ] 227 11
37°C
MfANGPTL3(17-170)-mmH | 2,78E+05 83215:‘ 188 |22

Nhu duogc thé hién trong céc bang 4-6, khang thé H4H1276S thé hién

su gén két véi ANGPTL3 c6 nguén géc tlr khi, chuét nhit, va chuot céng VOl

ai lyc gdn ket va hang so dong hoc tuong tw véi ai luc gin két va hang so0

dong hoc dé gin két véi ANGPTL3 cia ngudi.

Béng 7 thé hién sy gan két ciia khang thé khang ANGPTL3 di chon véi
hANGPTL3 va mANGPTL3 & nhiét d¢ 37°C, pH=7,4, trong dung dich dém
HBS-EP. NB: khéng gin két.

Bang 7
Dong khing thé | Protein ka M5 | kd (s') | Ky mM) |
(phut)
IMESEN hANGPTL3(17-460)-His | 3,36E+06 | 5,30E-04 | 1.58E-10 |22
mANGPTL3(17-455)-His | 3,62E+06 | 2,47E-03 | 6.82E-10 |5
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HAH1248P hANGPTL3(17-460)-His | 1,96E+06 | 1,93E-03 | 9,86E-10 |6
‘ mANGPTL3(17-455)-His | NB NB NB NB
HATI1250P hANGPTL3(17-460)-His | 3,50E+06 | 1,13E-03 | 3,24E-10 | 10
mANGPTL3(17-455)-His | 3,18E+06 | 1,55E-03 | 4,86E-10
hANGPTL3(17-460)-His | 4,74E+06 | 1,81E-03 | 3,81E-10 |6
H4H12638S :
mANGPTL3(17-455)-His | NB NB NB NB
H4H1279P hANGPTL3(17-460)-His | 4,74E+06 | 1,81E-03 | 3,81E-10 |6
mANGPTL3(17-455)-His | 2,15E+06 | 3,59E-04 | 1,67E-10 |32
hANGPTL3(17-460)-His | 1,89E+06 | 1,94E-03 | 1,02E-09
HAH1292P mANGPTL3(17-455)-His | 3,92E+06 | 1,49E-03 | 3,80E-10

Nhu duge thé hién trong bang 7, khang thé khang hANGPLT3 gén két
v6i protein c6 chiéu dai day du c6 dudi decahistidin & ddu C [hANGPTL3(17-
460)-His] & pH=7,4 va 37°C véi hing s6 phan ly can bang theo tinh toan (Kp
= kd/ka) nim trong khoang tir 158pM dén 1,02nM va v6i ANGPTL3 cua
chu6t nhit [mMANGPTL3(17-455)-His] véi Kp ndm trong khoang tu 167pM
dén 682pM, ngoai trir H4H1248P va H4H1263S, khong thé hién su gén két
v6i mANGPTL3 dé& phat hién. Ciing duoc thé hién 14 thoi gian ban thai dong
hoc (t12).

Vi dy 4. Nghién ctru sy canh tranh chéo Biacore ddi véi khang thé
khéang ANGPTL3

Céac thir nghiém canh tranh chéo duoc tién hanh & nhiét do 25°C trén
Biacore vé& co ban nhu dugc md ta trong vi du 3 trén day. Noi tom lai, sur
dung HBS-EP lam dung dich dém chay, hANGPTL3 c6 chiéu dai day du (tuc
13, cac gbc axit amin 17-460 néu trong SEQ ID NO:161) c6 dudi decahistidin
& dau C [hANGPTL3(17-460)-His; R&D Systems, MN; catalog #3829-AN]
duogc bat giir trén bé mit dd gén khang penta-histidin cho dén khi dat dugc
d4p tng gin két bang 64RU. D& xac dinh lidu hai khang thé ¢6 gin két ddng
thoi véi ANGPTL3 bj bét giit hay khéng, cap khang thé duogc tiém lién tuc,
mdi khang thé & ndéng d6 167nM & tbe do dong bang 4ul/phut trong 15 phut,
qua bé mit, va tin hidu dap tmg gén két tdi da (RU) duge do dbi véi mdi bién

cb gan két. Cac két qua duoc thé hién trong bang 8 véi dap ung gan két doi
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v6i khéng thé thir nhit (mAbl), sau d6 la dép tmg gén két cua khang thé thir
hai (mAb2) trén bé miat ANGPTL3 d3 nap trude khang thé tha nhét. Céc con
s6 in d4m c6 nghia 13 cap khang thé c6 kha ning gin két v6i hANGPTL3
ddng thoi. Céac con s6 in nghiéng thé hién cip khang thé c6 thé gén két dong
thoi véi hANGPTL3 néu duoc tiém lién tiép theo mot chidu nhung khéng gin
két néu tiém theo chidu nguoc lai. Cac con s6 trong d4u ngoac vuong thé hién

su tu canh tranh gén két cua cac khang thé.

Bang 8
hANGPTL3 | Piap tng .,
. . (17-460)- gin  két Dap wng gan ket voi mAb2 25ug/ml (RU)

hing ch” | His  duge | véi mAbl

bat — giit | 25pg/ml | H1MBIGN | HAHI1250P | HAHI1279P | HAH1292P

RU) RU)
HIM896N 171£1,8_ | [4] -4 47 50
H4H1250P 21083 |4 [13] 9 8
HAHI279P | , . , 4518 | 186 213 [-3] 1
H4H1292P 48+0,7 | 182 220 3 [2]
ot chimg 81+£1,8 | 149 187 47 48
am

Nhu duge thé hién trong bang 8, cip khang thé HIMS96N/H4H1279P
va HIM896N/H4H1292P c6 kha niang gian két dong thdi véi ANGPTL3 cé
dinh, khong ké thtr tu bo sung khang thé. H4H1250P gin két véi ANGPTL3
da gén két trude véi H4H1279P; tuy nhién, khi tht tu bd sung khang thé duoc
dao nguoc, H4H1279P thé hién tin higu gén két xp xi bing 24% so véi dap
g t6i da ky vong sau khi ANGPTL3 dugc gan két trude voi HAH1250P.
Tuong tw, H4HI250P gin két véi ANGPTL3 di gin két trude véi
HA4H1292P; tuy nhién, khi thtt tu bb sung khéng thé bi dao nguoc, H4H1292P
thé hién tin hiéu dap g x4p xi bang 20% so véi dap tmg toi da ky vong sau

khi ANGPTL3 duogc gin két trude véi HAH1250P.

Vi du 5. Khéng the khang hANGPTL3 gén két v6i peptit xodn kép &
diu N ANGPTL3

Dé dénh gia sy gén két cua khéng thé khang ANGPTL3 H4H1276S
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khang cac peptit thu dugc tir ving xoén kép & dau N cia ANGPTL3, thu
nghiém gén két cam bién sinh hoc khéng c6 chat danh ddu dugc thuc hién
bang cach sir dung hé théng OCTET® RED (FortéBio, Inc.). Pé ¢b dinh trén
cam bién, cac peptit dwoc danh dau bang dudi biotin & diu N [cach nhau béi
mdt doan lién két linh déng, cac axit amin “AGSSPGG” (SEQ ID NO:171),
ddi véi peptit 1 va peptit 2; va céc axit amin “GGGGS” (SEQ ID NO:172) dbi
v6i peptit 3], hodc doan biotin & dau C [cach nhau bdi mot doan lién két linh
dong, cac axit amin “GPSSGAPPPK” (SEQ ID NO:173), ddi véi peptit 1 va
peptit 2; va cac axit amin “GGGGSK” (SEQ ID NO:174) d6i véi peptit 3].
Céc trinh ty peptit duge thir nghiém 1a: peptit d6i chimg &4m tinh, peptit 1
dugc gin dudi biotin & dau N (SEQ ID NO:168; cac gbc Arg34 dén Leu66
cua ANTGPTL4 cua nguoi néu trong SEQ ID NO:164); va céac peptit thu
dugc tir ving xo4n kép & dau N cia ANGPTL3, ttc 1, peptit 2 dugc gin dudi
biotin & dau N (SEQ ID NO:169; cic gbc Arg36 dén Leu68 ctia hANGPTL3
néu trong SEQ ID NO:161); peptit 2 dugc gin dudi biotin & dau C; peptit 3
duoc gin dudi biotin & ddu N (SEQ ID NO:170; tuong tmg voi cac gbe Glu32
dén Leu57 ctia hANGPTL3 néu trong SEQ ID NO:161); va peptit 3 dugc géin
dudi biotin & dau C. Céc trinh tu peptit cling duoc thé hién trong Fig.1. Cac
diu cam bién sinh hoc d3 phu streptavidin dugc phu céc peptit da biotinyl hoa
thu dugc 1,22-2,26nm don vi dép ung gén két tuy thudc vao peptit. Sau do,
cac dau cam bién sinh hoc d4 phu peptit duge nhiing vao 15 chira 1M khang
theé khang ANGPTL3 H4H1276S hodc khang thé dbi ching 4m phu hop
isotyp, va su gan két duoc kiém tra trong 2,5 phut. Pép tng gin két cua
H4H1276S va khang thé di chimng isotyp khang mdi trong sb cac peptit duoc
thé hién t6m tat & Fig.2. Quan sét thdy ring H4H1276S gin két véi trinh tu
tuyén tinh ANGPTL3 dugc xac dinh béi peptit 2 nhung khong gén két voi
trinh tw chdng 1én nhau nhung khac biét duoc xac dinh bsi peptit 3 (cling xem
Fig.1). Khang thé dbi ching isotyp cling dugc dung lam déi chimg duong dé
nap peptit 1 (tic 13, peptit hANGPTL4) vao cam bién sinh hoc, do khang thé
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ddi ching isotyp nay nhén dién ddc hiéu hANGPTL4. Nhu duoc thé hién
trong Fig.2, viéc gan két khang thé dbi chimg véi peptit 1 chtng t6 rang peptit

1 c6 mat trén bé mat cam bién va cac peptit khac cling nhu vay.

Vi du 6. Uc ché hANGPTL3 bing khang thé khang hANGPTL3 trong
thtr nghiém sinh hoc LPL

Lipoprotein Lipaza (LPL) déng mét vai trd quan trong trong su chuyén
héa lipit & nguoi. LPL xtc tac cho sy thiy phéan céc triglyxerit va giai phong
cac axit béo dugc chuyén héa. ANGPTL3 trc ché hoat tinh LPL din dén
luong lipit tang (Oike et al., 2005, Trends in Molecular Medicine 11(10):473-
479). Ving xoin kép & ddu N cia ANGPTL3 tic ché LPL néu duoc biéu hién
ma khong c6 ving fibrinogen & dau C va do d6 lam cho né c6 chiic nang Uc
ché. Thir nghiém sinh hoc khong té bao dugc phat trién dé xéac dinh kha nang
ctia khéng thé khang ANGPTL3 trc ché sy giam hoat tinh LPL do ANGPTL3
gay ra.

Uc ché hoat tinh hANGPTL3 bdi khang thé khang ANGPTL3 dugc
xéc dinh bang thtr nghiém CONFLUOLIP™ Continuous Fluorometric Lipase
(Progen, Germany) sir dung ba protein hANGPTL3: hANGPTL3 trudéng
thanh c6 chidu dai day du (tirc 13, cic gbe axit amin 17-460 néu trong SEQ ID
NO:161) c6 dudi decahistidin & dau C [hANGPTL3(17-460)-His; R&D
Systems, MN; catalog #3829-AN], ving xoan kép & dau N (tuc 13, cac gbc
axit amin 17-169 néu trong SEQ ID NO:161) c6 dung hgp Fc cta chudt nhit
& dau C [hANGPTL3(17-169)-mFc; SEQ ID NO:165], va ving xoén kép &
dau N ctia hANGPTL3 (tire 13, cac gbc axit amin 17-170 néu trong SEQ ID
NO:161) chira dudi hexahistidin & dau C [hANGPTL3(17-170)-His].

Néi t6m lai, LPL clia bd (ndng dd cudi bang 2nM), ApoCII ciia ngudi
(ddng yéu t6 cta LPL, ndéng do cudi bang 0,23uM), va BSA (ndéng do cudi
bang 2mg/ml) trong PBS dugc tron so bd. Cac protein tai t6 hop hANGPTL3
duoc bd sung vao hdn hop Apo/LPL (ndng d6 cudi nim trong khoang tur 80
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dén 100nM). Sau d6, hdn hop protein Apo/LPL/ANGPTL3 duoc bd sung
cting véi khang thé khang hANGPTL3 dugc pha lodng lién tiép va 0 & nhiét
do trong phong trong 30 phit. Sau khi 1, 100ul co chit lipaza dd hoan
nguyén, l-trinitrophenyl-amino-dodecanoyl-2-pyrendecanoyl-3-0-hexadexyl-
sn-glyxerol (L.S-A, Progen), duoc bd sung vao 25ul hdn hop khang thé vao
dia thir nghiém c6 96 16 va G & nhiét d6 37°C trong hai gio. Sau d6, do muc
huynh quang & budc séng 342nm/400nm (kich thich/phat xa) bing cach st
dung thiét bi doc vi dia FLEXSTATION@ 3 (Molecular Devices, CA). Mirc
huynh quang ty 1€ thuan véi hoat tinh LPL.

Khang thé H4H1276S thé hién sy Gc ché hoat tinh Gc ché cua
hANGPTL3 chéng lai LPL. Pap ting lidu ddy du st dung protein hANGPTL3
trong thir nghiém LPL duoc tién hanh dau tién dé x4c dinh ECs, ANGPTL3
dbi v6i mdi thir nghiém, va sau d6 tién hanh cac phuong phap x4c dinh ICs,
d6i v6i khang thé bang cach sir dung ndng do protein ANGPTL3 ¢6 dinh, nhu
dugc thé hién trong bang 8. Cac ndng d6 khang thé cin dé wc ché téi da 50%
(ICso) duoc xéc dinh 12 9,6nM ddi v6i 80nM hANGPTL3(17-460)-His, 2,9nM
ddi véi 100nM hANGPTL3(17-170)-His va 21nM d6i véi 80nM
hANGPTL3(17-169)-mFc, tuong ing. Nong do khéng thé nim trong khoang
tir 0 dn 300nM dé thir nghiém céc protein ANGPTL3 ciia nguoi.

Tuong tu, H4H1276S dugc thir nghiém trong thir nghiém sinh hoc LPL
vé kha ning e ché céc ving cung ngudn chéo loai: viung dau N cua khi
cynomolgus (cac gbc axit amin 17-170 néu trong SEQ ID NO:177) dugc biéu
hién véi dudi myc-myc-hexa-histidin & ddu C [MfANGPTL3(17-170)-mmH:;
SEQ ID NO:167], cac gbc axit amin 17-240 & ving dau N cling ngudn cua
chu¢t néu trong SEQ ID NO:163 vé4i dudi hexa-histidin & dau N
[mANGPTL3(17-240)-His; SEQ ID NO:166], va ANGPTL3 truong thanh co
chidu dai day du tir Mus musculus (tirc 13, cac gbe axit amin 17-455 néu trong

SEQ ID NO:163) c6 dudi decahistidin & dau C [MANGPTL3(17-455)-His;
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R&D Systems, MN; catalog #136-AN]. IC50 duoc xac dinh 13 10nM ddi véi
500nM  MfANGPTL3(17-170)-mmH c¢6 dinh, 14nM déi véi 80nM
mANGPTL3(17-455)-His ¢6 dinh, va 31nM déi v&i 500nM mANGPTL3(17-
240)-His ¢ dinh. Nong d6 khang thé ndm trong khoang tir 0 d¢én 600nM dé
thir nghiém cac protein ANGPTL3 cta khi va cua chudt nhét. Cac két qua

duoc thé hién tém tét trong bang 9.

Khéng thé chéng lai ving du N cua protein ANGPTL4 tuong dong
cling dugc thé hién 1a phong bé chirc ning trc ché cia ANGPTL4 trén LPL
(Lee et al., 2009, J. Biol. Chem. 284:13735-13745). Do d6, dé danh gia kha
nang phan tmg chéo c6 the c6 véi ANGPTLA, khang thé khang ANGPTL3
H4H12768 cling dugc thir nghiém chdng lai ANGPTL4 cta nguoi trong thu
nghiém LPL lipaza, duoc tién hanh nhu dugc mo ta trén day ddi voi cac
protein ANGPTL3. Dang tai tb hop clia viing xoin kép cia ANGPTL4 cia
ngudi (cac gbc 26-148 néu trong SEQ ID NO:164) c6 dung hop Fc IgG2a cua
chudt & ddu C [hANGPTL4(26-148)-mFc, SEQ ID NO:178] thé hién EC50
trong thir nghiém LPL béng 0,2nM (bang 9). H4H1276S, duoc thir nghiém &
ndéng d6 nim trong khoang tir 0 dén 600nM, khong phong bé su tc ché nay
(NB: khong gén két; trong bang 9).

Béng 9
ANGPT
ANGPT | ANGPT | 13 ANGPT | ANGPT | ANGPT | ANGP
L3 L3(17- | L3(17- | TL4(26
L3(17- |L317- |Q@7-
(17- 455)- 240)- -148)-
460)- 170)- 169)- L, A
., ., 170)- His cia | His cia | mFc
His cia | His cia | mFec " N .
nowdi nowdi cita mmH chudt chugt cua
& g \. cua khi | nhat nhat nguoi
nguoi
ECso (nM) 50 91 16 625 33 199 0,2
ANGPTL3
hoic 4 ctia 80 100 80 500 80 S00 2
nguoi (nM)
H4H
Ic 127es | 9,6 2.9 21 10 14 31 NB
50
(@M) | 1eG4 | \B NB | NB NB NB NB NB
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Nhu dugc thé hién trén day, H4H1276S Gc ché hoat tinh cua
ANGPTL3 ctia ngudi (c6 chidu dai ddy du va & ddu N), protein ANGPTL3
cta khi (dau N) vd ANGPTL3 cta chudt nhit (c6 chiéu dai ddy du va & dau

N) & mirc twong d6i v6i ICso nim trong khoang tir 3 dén 3 1nM.

Mot nhém nhd khang thé ciing dwoc thir nghiém dé xac dinh liéu hon
hop ctia hai khang thé khong phong bé ANGPTL3 duoc bd sung ddng thoi co
thé phong bé hoat tinh e ché LPL ctia ANGPTL3 hay khong. Cap khang thé
dugc thir nghiém dé tc ché ving dau N cia cd ANGPTL3 ciia chudt nhét va
cua nguoi, tirc 13, hANGPTL3(17-169)-mFc va mANGPTL3(17-240)-His,
twong Ung. Ddi véi thir nghiém nay, céc protein ANGPTL3 thé hién gia tri
IC50 dé phong bé LPL bing 47nM [d6i v6i hANGPTL3(17-169)-mFc] va
341nM [dbi v6i mANGPTL3(17-240)-His]. Céc cip dudi ddy, néu dugc bd
sung & noéng d6 cudi it nhat 1a 200nM déi v6i mdi khang thé, thi s& khong
phong bé duoc su e ché LPL bdi hANGPTL3(17-169)-mFc & ndng d6 80nM
hodc mANGPTL3(17-240)-His & nong d6 500nM: HIM896N + H4H1279P;
H4H1250P + HA4H1279P; H4H1248P + HA4HI1292P; va H4HI263S -+
H4H1292P. Trong thir nghiém ndy, m6t minh H4H1276S phong bé
ANGPTL3 ctia chudt nhit va ctia ngudi & ciing mot ndng do cé dinh véi IC50

bing 33nM va 64nM, tuong Ung.

Vi du 7.1. Téc dung ciia khang thé khang ANGPTL3 in vivo dén luong
lipit trong huyét thanh

Tac duﬁg ctia khang thé khang hANGPTL3 H4H1726S dén luong lipit
trong huyét thanh duogc xac dinh & chudt C57B1/6. Chudt duoc léy mau trudc
thir nghiém 7 ngay va dugc chia thanh cac nhém gdm sdu con cho mdi lidu
khang thé dugc thir nghiém. Khang thé duoc s dung & lidu Smg/kg
(H4H17268) va 10mg/kg [H4H1726S va d6i ching higG4(S108P) phu hop
isotyp v&i tinh dic hiéu khong thich hop] bang cach tiém duéi da vao ngay 0

cua nghién ctru. Chudt duoc léy mau sau 4 gio bi bo ddi vao cac ngay 1, 4, 7
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va 12 sau khi tiém khang thé va luong lipit trong huyét thanh (triglyxerit, tong
lugng cholesterol, cholesterol khong HDL, cholesterol LDL va cholesterol
HDL) duoc xac dinh trong huyét thanh nho ADVIA® 1800 Chemistry System
(Siemens). Céc gia tri trung binh duoc tinh toan dbi v&i mbi thoi diém ddi véi
mdi khang thé. Céc két qua cta ndng d lipit trong huyét thanh, duoc thé hién

& dang (gia tri trung binh + SEM), duoc néu trong bang 10-14.

Bang 10
Triglyxerit trong huyét thanh (mg/dL)
$6 ngay sau Ab dbi chirng H4H1276S H4H1276S
tiem (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
-7 87,83 6,18 89,83 3,65 87,17 5,062
1 123,16 7,02 68,00 2,84 53,83 2,52
4 99,66 10,15 62,16 5,82 50,67 3,51
7 99,83 4,57 55,83 4,95 39,67 2,55
12 82,00 5,75 76,83 10,56 53,00 6,51
Bang 11
‘Tong lwong cholesterol (mg/dL)
S6 ngay sau Ab ddi chitng H4H1276S H4H1276S
tiem (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
-7 82,50 2,11 80,33 1,15 81,33 2,14
1 87,83 1,87 71,50 5,48 63,67 3,38
4 75,00 2,58 59,50 3,51 51,00 2,98
7 83,50 1,77 67,00 1,79 61,33 2,33
12 87,83 1,82 83,00 4,30 69,33 3,22
Bang 12
Cholesterol khong HDL (mg/dL)
S6 ngdy sau Ab d6i chirng H4H1276S H4H1276S
tiem (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
-7 41,18 0,75 38,78 0,81 40,23 1,18
1 42,18 0,55 35,75 3,05 32,70 1,94
4 36,40 1,04 29,63 2,16 27,55 1,78
7 40,82 0,75 34,67 1,83 32,02 1,68
12 41,72 0,87 39,85 2,21 35,13 1,47
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Bang 13
Cholesterol LDL (mg/dL)
$6 ngay sau Ab d0i chitng H4H1276S H4H1276S
titm (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
-7 4,68 0,35 4,40 0,34 4,47 0,21
1 5,40 0,41 5,20 0,79 5,33 0,71
4 4,80 0,45 4,88 0,67 5,33 0,73
7 5,38 0,46 5,83 0,48 6,40 0,67
12 5,67 0,59 6,12 0,65 5,35 0,48
Bang 14
Cholesterol HDL (mg/dL)
S6 ngay sau Ab d6i chirng H4H1276S H4H1276S
tiem (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
-7 41,32 1,57 41,55 0,90 41,10 1,37
1 45,65 1,85 35,75 2,54 30,97 2,13
4 38,60 2,26 29,87 1,62 23,45 1,66
7 42,68 1,81 32,33 1,25 29,32 1,72
12 46,12 1,94 43,15 2,52 34,20 1,99

Luong H4H1726S tun hoan (khang thé trong huyét thanh) cling duoc
x4c dinh bing cach st dung thir nghiém ELISA chuén. N6i tom lai, cac dia
dugc phu khang thé clia dé khang Fc ctia ngudi (Sigma-Aldrich) dé bét giit
khang thé trong huyét thanh. Huyét thanh duoc bd sung vao cac dia va khang
thé clia ngudi di bi bit gitr duge phat hién bang su phat quang hoa hoc su
dung khang thé ctia dé khang IgG cia ngudi dugce tiép hop peroxidaza cay cu
cai cay (HRP) (Sigma-Aldrich). Két qua duoc thé hién & dang (gia tri trung
binh + SEM) dugc néu trong bang 15. Pbi ching: chudt duoc nhan khéang thé
dbi chig phtt hop isotyp.

Bing 15
Ab trong huyét thanh (pg/mL)

$6 ngdy sau Ab dbi chirng H4H1276S H4H1276S

tiem (10mg/kg) (Smg/kg) (10mg/kg
Trung SEM Trung SEM Trung | SEM
binh binh binh
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1 65,00 8,05 36,38 7,57 126,23 9,96
4 59,16 4,94 29,91 4,32 86,28 6,77
7 58,23 6,02 30,86 5,11 54,24 8,96
12 41,35 9,76 5,48 1,79 39,04 7,08

St dung liéu don H4H1276S cho chudt C57Bl/6 & lidu 10mg/kg din
dén lam giam ~60% luong triglyxerit trong hé tudn hoan 7 ngay sau khi st
dung khang thé (so v6i ddi ching isotyp). Sir dung H4H1276S ciing din dén
lam giam déng ké téng luong cholesterol, cholesterol khong HDL va
cholesterol HDL va khéng c6 tic dong dén lwong LDL. Luong lipit cling
dugc quan sat thdy 1 giam, nhung khong 18 rét may, & muc lidu Smg/kg so
v6i mic lidu 10mg/kg; vi du, luong triglyxerit trong huyét thanh duoc giam

44% (so véi dbi chimg isotyp) 7 ngdy sau khi st dung khang thé.

Vi du 7.2. Tac dung ctia khang thé khang ANGPTL3 in vivo dén luong
lipit trong huyét thanh

Dénh gia tac dung ctia khang thé khang hANGPTL3 H4H1276S in vivo
va khang thé so sanh 4.9.1 dén lugng lipit trong huyét thanh duoc tién hanh &
chudt C57B1/6. Khang thé 4.9.1 duoc tdng hop dua trén trinh tu axit amin néu
trong SEQ ID No: 24 (VH) va SEQID No: 32 (VL) nhu dugc md ta trong
coéng bd don yéu cu cip patent My s6 2008/0177045 va & dang isotyp IgGl
ctia chudt nhit. Chudt duge 14y méu vao thoi diém 7 ngay trude khi tién hanh
thr nghi¢m va dugc chia thanh cdc nhdm, mdi nhém 6 con. Khang thé
H4H12768, 4.9.1, va cac ddi ching 4m tinh phu hop isotyp (IgG4 ctia nguoi
va IgG1 cta chudt nht, tuong ng) vai tinh dédc hiéu khong thich hop duoc
sir dung & lidu 10mg/kg bang cach tiém dudi da vao ngay 0 cia nghién ctu.
Chudt dugc 14y mau sau 4 gid dé doi vao céac ngay 1,7, 11 va 20 sau khi tiém
khang thé, va luong lipit trong huyét thanh (triglyxerit, tong luong
cholesterol, cholesterol khéng HDL, cholesterol LDL va cholesterol HDL )
dugc xac dinh trong huyét thanh béng cach st dung ADVIA® 1800
Chemistry System (Siemens). Nong do lipit trung binh dugc tinh toan & mdi

thoi diém d6i v6i mdi khang thé. Cac két qua cla ndng do lipit trong huyét
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thanh, duoc thé hién & dang (trung binh + SEM), dugc thé hién trong bang
16-20.

Bang 16
Triglyxerit trong huyét thanh (mg/dL)
£ . Péi chirng Péi chirng
tSigmngay sau (12G4) H4H1276S (12G1) 4.9.1
Trung SEM Trung |[SE | Trung | SE Trung | SE
binh binh M binh M binh M
-7 109,16 19,05 [109,16 |644 | 11280 |6,87 |109,17 | 7,24
1 81,67 6,76 | 46,00 3,59 195,20 8,92 | 41,83 2,42
7 95,67 5,42 | 49,67 3,86 | 101,80 | 7,55 | 96,00 3,70
11 100,83 | 6,20 |51,00 5,89 | 117,00 | 6,00 | 92,00 4,50
20 82,17 4,36 | 72,67 3,47 | 79,40 6,59 | 73,83 5,03
Bang 17
Téng lwgng cholesterol (mg/dL)
i Péi chiing Doi chig
S0 ngay sau H4H1276S 4.9.1
(IgG4) (IgG1)
tiém
Trung Trung | SE Trung | SE Trung | SE
SEM
binh binh M binh M binh M
-7 80,81 0,95 | 80,92 3,05 | 80,32 2,84 | 79,37 2,76
1 82,82 2,11 | 67,33 3,60 | 82,98 2,17 | 71,35 1,82
7 79,20 1,81 | 63,58 3,98 | 85,02 7,27 | 82,07 4,36
11 89,97 3,18 | 69,02 2,11 |83,92 2,49 | 84,58 1,08
20 92,43 1,10 | 80,17 3,20 | 87,47 2,58 | 88,40 2,84
Bang 18
Cholesterol khong HDL (mg/dL)
A o Doi chirng Poi chitng
tSi(énlllgay sau (12G4) H4H1276S (IgG1) 4.9.1
Trung SEM Trung | SE Trung | SE Trung SEM
binh binh M binh M binh
-7 42,44 1,18 | 42,87 1,03 | 43,20 2,44 141,73 | 1,40
1 40,85 1,48 | 35,33 1,79 | 40,68 0,87 136,97 |1,49
7 39,03 1,04 | 33,72 2,86 | 43,30 4,35 140,47 |235
11 44,68 1,93 ] 35,18 1,64 | 40,28 0,95 141,38 | 1,05
20 47,40 0,67 |42,10 1,51 | 44,72 1,66 | 44,40 | 1,57
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Bang 19
Cholesterol LDL (mg/dL)
£ Poi chitng Péi chirng
So ngay H4H1276S 4.9.1
sau tiém (I2G4) UgG1)
Trung SEM Trung | SE Trung | SE Trung | SE
binh binh M binh M binh M
-7 3,93 0,07 |4,20 0,26 | 4,38 0,26 | 4,20 0,18
1 3,95 0,28 |4,25 0,37 |3,92 0,17 | 4,62 0,37
7 3,75 0,14 | 5,25 1,08 | 5,76 1,61 | 4,57 0,73
11 5,05 0,26 | 5,47 0,23 | 4,88 0,27 | 4,78 0,23
20 5,72 0,34 |4,95 0,32 | 4,97 0,28 | 5,65 0,46
Bang 20
Cholesterol HDL (mg/dL)
Ao Poi chirng Poi chirng
So ngay H4H1276S 4.9.1
sau tiém (I2G4) IgG1)
Trung SEM Trung | SE Trung | SE Trung | SE
binh binh M binh M binh M
-7 38,37 0,95 | 38,00 2,27 | 37,12 1,88 | 37,63 1,52
1 41,97 1,32 | 32,00 1,89 |42.30 2,09 | 34,38 0,85
7 40,17 0,93 |29,87 1,23 | 41,72 2,97 | 41,60 2,47
11 45,28 1,80 | 33,83 1,15 | 43,64 1,70 | 43,20 1,57
20 45,03 0,75 | 38,07 1,79 | 42,75 1,69 | 44,00 1,83

Str dung lidu don 10mg/kg H4H1276S & chudt C57Bl/6 dan dén lam
gidm lugng triglyxerit trong huyét tuong so véi ddi chimg isotyp vao cac
ngay 1, 7, 11 va 20 sau khi tiém khang thé; va tac dung nay duoc kéo dai hon
so v6i diéu tri don bang khang thé so sanh 4.9.1 & muc lidu tuong tu (bang

16). Str dung H4H1276S ciing dan dén lam giam téng luong cholesterol (bang

17) va cholesterol HDL (bang 20) & chudt C57Bl/6.

Vi du 8. Tac dung cua H4H1276S in Vivo dén luong lipit trong huyét

thanh & chudt ApoE™ bj ting lipit huyét

Téc dung cta khang thé khang hANGPTL3 H4H1276S dén lugng lipit
trong huyét thanh duoc x4c dinh & chuot apoE”". Céac con chudt nay bi tang

lipit huyét va phén 16n cholesterol trong hé tudn hoan duoc tim thdy ¢ dang
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VLDL va LDL. Chuét dugc 14y mau & thoi diém 7 ngdy trude khi tién hanh
thtr nghiém va duoc chia thanh cidc nhdém, mdi nhém 6 con. Khang the,
H4H1276S va dbi chimg phu hop isotyp (hIgG4) véi tinh ddc hiéu khong
thich hop, dugc st dung & lidu 10mg/kg bang cach tiém dudi da vao ngay 0
ctia nghién cru. Chudt duoc 14y mau sau 4 gio bi bo doi vao cac ngay 1, 4, 7
va 11 sau khi tiém khang thé; va luong lipit trong huyét thanh (triglyxerit,
tbng luong cholesterol, cholesterol khong HDL, cholesterol LDL va
cholesterol HDL) dugc xac dinh trong huyét thanh bing cach st dung
ADVIA® 1800 Chemistry System (Siemens). Nong d¢ lipit trung binh dugc
tinh toan & mdi thoi diém ddi v6i mdi nhém duge diéu tri bang khang thé. Két
qué ctia néng d lipit trong huyét thanh, duoc thé hién & dang (trung binh +
SEM), dugc néu trong bang 21-25.

Bang 21
Lwong triglyxerit trong huyét thanh (mg/dL)
S6 ngay sau | Poi chimg (hIgG4) H4H1276S
tiém Trung Trung
binh SEM binh SEM
-7 134,17 11,81 141,67 17,14
1 156,33 19,06 61,33 3,66
4 181,00 7,70 70,50 4,46
7 190,67 27,65 52,50 6,22
11 170,00 28,85 133,00 13,56
Bang 22
Tong lwong cholesterol (mg/dL)
So ngay sau | Doi chitng (hlgG4) H4H1276S
tiém Trung Trung
binh SEM binh SEM
-7 450,67 25,68 479,33 13,76
1 497,50 37,77 386,33 28,59
4 395,00 14,37 281,20 20,83
7 447,33 22,18 295,50 12,86
11 463,80 36,01 398,03 23,13
Bang 23

S0 ngay sau
tiém

Cholesterol khong HDL (mg/dL)

Poi chirng (hIgG4)

| H4H1276S
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Trung Trung

binh SEM binh SEM
-7 435,87 25,59 464,53 13,97
1 476,30 37,29 371,25 28,65
4 375,61 14,51 266,26 21,19
7 427,66 21,45 280,75 12,55
11 442,27 34,19 379,55 22,31

Bang 24

Cholesterol LDL (mg/dL)
S6 ngay sau | Pdi chitng (h1gG4) H4H1276S
tiem Trung Trung

binh SEM binh SEM
-7 14,27 1,63 14,87 0,90
1 17,42 2,94 11,23 1,81
4 10,28 1,52 6,62 0,83
7 11,82 1,40 6,32 0,45
11 13,90 2,54 10,21 1,14

Bang 25

Cholesterol HDL (mg/dL
So ngay sau | Doi chitng (hIgG4) H4H1276S
tiem Trung Trung

binh SEM binh SEM
-7 14,80 0,37 14,80 0,54
1 21,20 1,00 15,08 0,53
4 19,33 0,94 14,53 0,75
7 19,77 0,78 14,58 0,72
11 21,53 1,89 18,48 1,00

Cho chudt apoE™ st dung mot minh H4H1276S & lidu 10mg/kg dan
dén lam giam ~72% (trung binh) lugng triglyxerit trong hé tudn hoan (bang
21) va lam gidm ~46% (trung binh) lugng cholesterol LDL (bang 24) 7 ngay
sau khi st dung khang thé (so vé6i dbi chimg Ab phu hop isotyp, tic la,
hlgG4). Str dung H4H1276S ciing dan dén lam giam tong luong cholesterol
(bang 22) va cholesterol khong HDL (bang 23).

Luong H4H1276S trong hé tuan hoan (khang thé trong huyét thanh)
cling duge xac dinh bang céach sir dung thtr nghiém ELISA chudn. Né6i tom
lai, cac dia dugc phu khéng thé cta dé khang Fc cua nguoil (Sigma-Aldrich)
dé bit gitt Ab trong huyét thanh. Sau dé, huyét thanh duoc bd sung vao dia va
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khang thé bi bat giit dugc phét hién bing su phat quang héa hoc bang cach sir
dung khang thé ctia dé khang IgG cta ngudi duoc tiép hop peroxidaza cdy cu
cai cay (HRP) (Sigma-Aldrich). Két qua, duoc thé hién & dang (trung binh +
SEM), dugc thé hién trong bang 26 (d6i ching: chudt ma nhén déi ching Ab
phu hop isotyp, tic 14, hIgG4).

Bang 26

Lwong Ab trong huyét thanh (ng/mL)
S6ngay | P6i ching (hIgG4) H4H1276S
sau tiém | (10mg/kg) (10mg/kg)

Trung binh | SEM Trung binh | SEM
1 89,98 16,70 115,29 19,75
4 67,18 2,38 86,61 5,32
7 58,52 2,00 39,85 6,91
12 43,26 1,76 3,18 2,64

Vi du 9. Tac dung ctia H4H1276S in vivo dén luong lipit trong hé tuan
hoan & chudt Ldlr” bj tang lipit huyét

Téc dung ctia khang thé khang hANGPTL3 H4H1726S dén luong lipit
trong huyét thanh dugc xac dinh & chudt Ldlr"". Chudt nay bi tang lipit huyét
v6i phan 16n lwong cholesterol trong hé tudn hoan duoc tim thdy & dang LDL

do thiéu LDLR, thu thé chinh d& hip thu cholesterol LDL.

Chuét dugc 14y mau 7 ngay trude khi tién hanh thir nghiém va duogc
chia thanh cac nhém, mbi nhém 6 con. Khang thé, H4H1726S va ddi chung
am phu hop isotyp (hIgG4) dugce st dung & lidu 10mg/kg bing céach tiém dudi
da vao ngdy 0 ciia nghién ctru. Chudt dugc 14y mau sau 4 gid bi b doi vao
céc ngay 1, 4, 7 va 11, sau khi tiém khang thé va luong lipit trong huyét thanh
(triglyxerit, tbng luong cholesterol, cholesterol khéng HDL, cholesterol LDL
va cholesterol HDL) dugc xac dinh béng cach sr dung thiét bi phan tich hoa
hoc lam sang ADVIA® 1800 Chemistry System (Siemens). Cac gia tri trung
binh dugc tinh todn & mdi thoi diém dbi véi mdi khang thé. Két qua cua ndng

do lipit trong huyét thanh (triglyxerit, téng luong cholesterol, cholesterol
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khéng HDL, cholesterol LDL va cholesterol HDL), dugc thé hién ¢ dang
(trung binh + SEM), duoc néu trong bang 27-31, tuong tmg. (Dbi ching =
chudt dugc nhan khang thé dbi chimg phu hop isotyp).

Bang 27. Lwgng triglyxerit trong huyét thanh (mg/dL)

Khing thé
Poi chitng
(10mg/kg) H4H1726S (10mg/kg)
S6 ngay sau | Trung SEM Trung | SEM
ti€ém binh binh
-7 114,50 11,08 110,83 | 6,89
1 131,50 6,18 74,17 3,30
4 112,67 8,94 68,00 3,91
7 136,67 11,55 92,67 12,16
11 142,33 7,10 95,83 8,67

Biang 28. Tong lwong cholesterol (mg/dL)

Khsng thé
Poi chitng
(10mg/kg) H4H1726S (10mg/kg)
S6 ngay sau | Trung SEM Trung | SEM
tiém binh binh
-7 237,95 7,33 236,99 | 5,68
1 241,97 10,58 206,98 | 9,68
4 229,88 7,61 172,96 | 4,49
7 234,74 10,49 176,28 | 7,47
11 251,87 18,82 201,73 | 10,12

Bang 29. Luwong cholesterol khong HDL (mg/dL)

Khéng thé
Poi chirng
(10mg/kg) H4H1726S (10mg/kg)
S6 ngay sau Trung SEM Trung | SEM
tiém binh binh
-7 180,81 7,47 182,79 5,93
1 184,35 10,22 155,93 | 8,74
4 175,13 7,26 130,79 | 4,66
7 174,84 9,26 126,56 | 6,63
11 190,00 17,07 14543 | 7,34
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Béang 30. Lugng cholesterol LDL (mg/dL)

Khing thé
Doi chirng
(10mg/kg) H4H1726S (10mg/kg)
S6 ngay sau Trung SEM Trung | SEM
tiém binh binh
-7 62,75 2,18 62 .75 1,81
1 63,25 2 .40 53 .82 4,09
4 60,97 3,14 49,65 2,72
7 59,52 2,99 46,05 2,13
11 63,23 3,07 54,28 1,67

Bang 31. Lugng cholesterol HDL (mg/dL)

Khing thé
Poi chirng
(10mg/kg) H4H1726S (10mg/kg)
S6 ngay sau | Trung SEM Trung | SEM
tiém binh binh
-7 57,13 1,56 54 .20 1,89
1 57,62 0,88 51,05 0,98
4 54,75 2,23 42 17 1,89
7 59,90 2,51 49,72 2,35
11 61,87 2 48 56,30 3 .43

Nhu dugc thé hién trong bang 27-31, cho chudt Ldlr " st dung
H4H1726S din dén lam giam dang ké luong triglyxerit trong huyét tuong véi
murc giam ddi da quan sat duoc 13 44% (dua trén gié tri trung binh). Cdc mirc
giam dang ké vé luogng cholesterol LDL (1én dén 23%), ciing nhu 1a tong
lugng cholesterol, cholesterol khéng HDL va cholesterol HDL, ciing dugc
quan sat thdy & cac con chudt duge diéu tri bang H4H1726S. Giam
cholesterol LDL & chuét bi thiéu thu thé chinh dé hp thu cholesterol LDL
(LDLR) chimng t6 co ché 1am giam cholesterol LDL khong phu thudc vao
LDLR la trc ché ANGPTLS3.

Luong H4H1726S trong hé tudn hoan (khang thé trong huyét thanh)
cling dugc xac dinh bﬁng cach st dung thir nghiém ELISA chuin. Néi tém
lai, c4c dia dugc phu khang thé cua dé khang Fc ctia nguoi (Sigma-Aldrich)
dé bat gitt Ab trong huyét thanh. Sau dé, huyét thanh duoc bd sung vao cac
dia va khang thé bj bat giit duoc phat hién nhd phat quang hoéa hoc sir dung
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khang thé cta dé khang IgG ctia ngudi duoc tiép hop véi peroxidaza cdy cu
cai cay (HRP) (Sigma-Aldrich). Két qua, dugc thé hién & dang (trung binh +
SEM) duoc néu trong bang 32. (Dbi chimg = chudt ma duoc nhan khang thé
d6i chimg ph hop isotyp).

Bang 32. Luwong khang thé trong huyét thanh (ng/ml)

Khang thé
Séngay | Ddi chimg H4H1726S
sau tiém (10mg/kg) (10mg/kg)
Trung binh | SEM Trung binh | SEM
1 44 ,59 1,95 58,79 5,95
4 42,28 6,12 47 21 10,24
7 41,76 3,87 28,88 5,97
11 37,25 6,85 21,02 4 86

Nhu duoc thé hién trong bang 32, lwong H4H17268S trong huyét thanh
giam dén 21pg/ml vao ngay 11 sau khi tiém khang thé & lidu 10mg/kg vao
chuot.

Sang ché khong bi giéi han & pham vi cta céc phuong an cu thé duoc
mb ta & ddy. Qua thuc, nhidu cai bién khic cia sang ché ngoai cac cai bién
duoc mo ta & day 1a da biét dbi voi chuyén gia trong linh vue k§ thuat nay
dira vao phin mé ta trén day va cac hinh v& di kém. Céc cai bién nay dugc du

dinh 13 thuc pham vi yéu cau bao ho di kém.
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YEU CAU BAO HO
1. Khéang thé ctia nguoi duoc phan lap hodc doan gan két khang nguyén cua
n6é ma gin két dic hiéu voi protein gidng angiopoietin 3 ciia ngudi (human
angiopoietin-like protein 3-hANGPTL3) néu trong SEQ ID NO:161 va trung
hoa, lam giam, hodc can thiép vao, it nhat mét hoat tinh cia hANGPTL3,

trong d6 khang thé hoic doan khang thé nay bao gdm:

a) bao gdm cdp trinh ty HCVR va LCVR 1 néu trong SEQ ID NO: 66/74;
(b) bao gdm céc trinh tu ving x4c dinh tinh bd tro (complementarity
determining region - CDR) chudi ning, HCDR1, HCDR2 va HCDR3, va cac
CDR chudi nhe, LCDR1, LCDR2 va LCDR3, nam trong cdp trinh tu vung
bién ddi chudi nang (heavy chain variable region - HCVR) va ving bién doi
chudi nhe (LCVR) (HCVR/LCVR) néu trong SEQ ID NO: 66/74, trong d6
cac CDR duogc xac dinh béng dinh nghia Kabat, dinh nghia Chothia hoac dinh
nghia AbM;

hoéc

(¢) bao gbém t6 hop trinh tu
HCDRI1/HCDR2/HCDR3/LCDRI1/LCDR2/LCDR3 néu trong SEQ ID NO:
68/70/72/76/78/80.

2. Khang thé hoac doan gan két khang nguyén theo diém 1, trong do:

(a) Khang thé hodc doan gin két khang nguyén nay phan tmg chéo véi

ANGPTL3 ¢ khi dau cho; va/hoic

(b) Khang thé hodc doan gin két khang nguyén nay phan tng chéo véi
ANGPTL3 chudt nhit hodc chudt déng; va/hoac

(¢) Khang thé hodc doan gén két khang nguyén nay phan ting chéo véi bat ky
trong s6 ANGPTL3 & khi ddu cho, ANGPTL3 chudt nhat, va ANGPTL3

chudt dong.

3. Khéng thé hodc doan cta nd theo diém 1 hoic 2, trong do:
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(a) Khang thé hodc doan ctia n6 1a khang thé mach don, Fab, hoac F(ab")2;

va/hoac

(b) Khang thé hodc doan ctia n6 la khang thé ngudi dang kham hoic khéang
thé nguoi hoan toan.

4. Khang thé theo diém bat ky trong sé cac diém tir 1 dén 3, trong do khang
thé nay 1a IgG1 hoic IgG4.

5. Phan tir axit nucleic duoc phan 14p mi hoéa khang thé hodc doan clia né

theo diém bat ky trong sb cac diém tir 1 dén 3, hosic khéng thé theo diém 4.
6. Vecto biéu hién chira phan tir axit nucleic theo diém 5.
7. Té bao ch phan 14p chira vecto bidu hién theo diém 6.

8. Phuong phap téng hop khéng thé khang hANGPTL3 hosc doan gin két
khéng nguyén cta né, trong d6 phuong phap nay bao gdm budc nudi cay té
bao chu theo diém 7 trong cac didu kién cho phép tong hop khang thé hoic

doan cua no, va thu hdi khang thé hodc doan ctia n6 da dugc tong hop.

9. Duogc phém chira mot hodc nhiéu khéang thé hodc doan cta né theo diém bat
ky trong s cac diém tir 1 dén 3, hodc mét hogc nhidu khang thé theo diém 4
va chét mang dugc dung.

10. Dugc phiam theo diém 9, trong d6 dugc phidm nay con chira mot hoac
nhiéu chét diéu trj khac dugc chon tir nhém bao gdm chét e ché HMG-CoA
reductaza; niaxin; fibrat, 22-hydroxycholesterol, ezetimibe cong simvastatin,
statin cing v&i nhyra mét, niaxin cdng statin, niacin cdng este etyl cta axit béo

omega-3, statin, khang thé khang hANGPTL4 va khang thé khang PCSKO.
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DANH MUC TRINH TU

<110> Regeneron Pharmaceuticals,

Inc.

<120> KHANG THE CUA NGUOI PUQCC PHAN LAP KHANG PROTEIN GIONG

ANGIOPOIETIN 3 CUA NGUOT

(hANGPT

L3),

NAY VA DUQC PHAM CHUA KHANG THE NAY

<130>

<140>
<1l41>

6500A-WO

duoc chuyén nhuogng

duoc ndép & day

gtggtccagc
agttatggca
atatcatatg
tccagagaca
acggctgtgt
gacgtctggg

Gly Gly Vval
10

Ser Gly Phe
25

Pro Gly Lys

<150> 61/498,518

<151> 2011-06-17

<150> 61/578,309

<151> 2011-12-21

<160> 194

<170> FastSEQ cho Windows phién ban 4.0

<210> 1

<211> 369

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 1

caggtgcagc tggtggagtc tgggggaggc

tcctgtgcag cctctggatt caccttcagt

ccaggcaagg ggctggagtg ggtggcagtt

gcagactccg tgaagggccg attcaccatt

ctgcaaatga acagcctgag qgctgaggac

gctactactt tctactacta ctacggtatg

gtctcctca

<210> 2

<211> 123

<212> PRT

<213> Trinh ty nhéan tao

<220>

<223> Tdng hop

<400> 2

Gln Val Gln Leu Val Glu Ser Gly

1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Gly Met His Trp Val Arg Gln Ala

35 40
Ala Val Ile Ser Tyr Asp Gly Ser

Asn Lys Tyr

-77-

Val

ctgggaggtc
tgcactgggt
atggaagtaa
attccaagaa
attactgtgc
gccaagggac

Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr Asp

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat
gaaagtggga
cacggtcacc

Gly Arg
15

Ser Tyr
Trp Val

Ser Val

PHUONG PHAP TONG HQP KHANG THE

60

120
180
240
300
360
369



Lys
65

Leu
Ala

Trp

50
Gly Arg Phe Thr

Gln Met Asn Ser
85
Lys Val Gly Ala
100
Gly Gln Gly Thr
115

<210> 3

<211> 24

<212> ADN

<213> Trinh ty nhén

<220>
<223> Téng hop

<400> 3
ggattcacct tcagtagtta tggc

<210> 4

<211> 8

<212> PRT

<213> Trinh ty nhén

<220>
<223> Téng hop

<400> 4

Gly Phe Thr Phe Ser Ser Tyr Gly

1

5

<210> 5
<211> 24
<212> ADN
<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 5
atatcatatg atggaagtaa taaa

<210> 6
<211> 8
<212> PRT
<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

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

1

5

Ile
70
Leu

Thr

Thr

tao

tao

55
Ser

Arg
Thr

Val

Arg
Ala
Phe

Thr
120

22393

Asp Asn

Glu Asp
90

Tyr Tyr

105

Val Ser

-78-

Ser
75

Thr
Tyr

Ser

60
Lys Asn Thr Leu Tyr
80
Ala Val Tyr Tyr Cys
95
Tyr Gly Met Asp Val
110



<210> 7
<211> 48
<212> ADN
<213>

<220>

<223> Tdng

<400> 7

hop

22393

Trinh ty nhén tao

gcgaaagtgg gagctactac tttctactac tactacggta tggacgtc

ttgtaggaga
cctggtatca
tgcaaagtgg
ccatcagcag
tcccattcac

Ser Ala Phe

Ile Ser

30

Pro Lys Leu

45
Arg

Ser Phe

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
tttcggccect

Val
15
Ser

Gly
Trp
Ile

Leu

Ser Gly

<210> 8
<211> 16
<212> PRT
<213> Trinh tuyu nhén tao
<220>
<223> Téng hop
<400> 8
Ala Lys Val Gly Ala Thr Thr Phe Tyr Tyr Tyr Tyr Gly Met Asp Val
1 5 10
<210> 9
<211> 321
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 9
gacatccaga tgacccagtc tccatcttcc gtgtctgcat
atcacttgtc gggcgagtca gggtattagc agctggttag
gggaaagccc ctaagctcct gatctatgct gcatccagtt
aggttcagcg gcagtggatc tgggacagat ttcactctca
gaagattttg caacttacta ttgtcaaaag gctaacagtt
gggaccaaag tggatatcaa a
<210> 10
<211> 107
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Téng hop
<400> 10
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Val
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55

-79-
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Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Lys Ala Asn Ser Phe Pro Phe
85 90 95
Thr Phe Gly Pro Gly Thr Lys Val Glu Ile Lys
100 105
<210> 11
<211> 18
<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 11
cagggtatta gcagctgg

<210> 12

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 12
Gln Gly Ile Ser Ser Trp
1 5

<210> 13

<211> 9

<212> ADN

<213> Trinh tu'nhén tao

<220>
<223> Tbéng hop

<400> 13
gctgcatcc

<210> 14

<211> 3

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 14

Ala Ala Ser
1

<210> 15
<211> 27

-80-



<212> ADN

<213> Trinh tu nhan tao
<220>

<223> Téng hop

<400> 15

caaaaggcta acagtttccc attcact

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

16
9
PRT

<220>
<223> Tdéng

<400> 16

hop

Trinh ty nhén tao

22393

Gln Lys Ala Asn Ser Phe Pro Phe Thr

1

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

17
369
ADN

<220>
<223> Téng
<400> 17

caggtgcagc
tcctgtgcag
ccaggcaagg
gtagattccg
ctccaaatga
ggaactcttt
gtctcctca

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

18
123
PRT
Trinh

<220>

<223> Tbdng

<400> 18

Gln Val Gln
1

Ser Leu Arg

Gly Met His
35
Ala Val Ile
50
Lys Gly Arg
65

5

hop

tggtggagtc
cctctggatt
ggctggagtyg
tgaagggccg
acagcctgag
actactacta

tu nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Asn

Phe Thr

Glu
Cys
Arg
Asp

Met
70

Trinh ty nhén tao

tgggggaggc
caccttcagt
ggtggcagtt
attcaccatg
agttgaggac
ctacggtatg

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Ser
55

Gly Arg

gtggtccagce
agctatggca
atatcaaatg
ggcagagaca
acggctgtgt
gacgtctggg

Gly Gly Vval

10
Ser Gly Phe
25

Pro Gly Lys

Asn Lys Tyr
Ser

75

Asp Asn

-81-

ctgggaggtc
tgcactgggt

atggaagtaa
attccaagaa
attactgtgc
gccaagggac

Val Gln

Thr Phe

30
Leu
45
Val

Gly

Tyr
60
Lys

Asn Thr

Pro
Ser
Glu

Asp

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat

gaaaggggct
cacggtcacc

Gly
15
Ser

Arg
Tyr
Trp Val

Ser Val

Leu Tyr

80

27

60

120
180
240
300
360
369



22393

Leu Gln Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Lys Gly Ala Gly Thr Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val
100 105 110
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 19

<211> 24

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 19
ggattcacct tcagtagcta tggc

<210> 20

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tbéng hop

<400> 20
Gly Phe Thr Phe Ser Ser Tyr Gly
1 5

<210> 21

<211> 24

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 21
atatcaaatg atggaagtaa taaa

<210> 22

<211> 8

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Tdéng hop

<400> 22

Ile Ser Asn Asp Gly Ser Asn Lys
1 5

<210> 23

<211> 48

-82-



<212>
<213>

ADN

<220>
<223> Téng

<400> 23

hop

Trinh ty nhdn tao

22393

gcgaaagggg ctggaactct ttactactac tactacggta tggacgtc

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

24
16
PRT

<220>
<223> Tdng

<400> 24

hop

Trinh ty nhé&n tao

Ala Lys Gly Ala Gly Thr Leu Tyr Tyr Tyr Tyr Tyr Gly Met Asp Val

1

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

25
321
ADN

<220>
<223> Tbng
<400> 25

gacatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gatgattttg
gggaccaagg

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

26
107
PRT
Trinh

<220>

<223> Téng

<400> 26
Asp Ile Gln
1

Asn Arg Val

Leu Ala Trp

35

Tyr Lys Ala

50
Gly

Ser Ser

65
Asp

Asp Phe

5

hop

tgacccagtc
gggccagtca
ctaagttcct
gcagtggatc
caacttatta
tggaaatcaa

tu nhén

hop

Met Thr

Thr
20
Tyr

Ile
Gln
Ser Ser
Gly Thr

Ala Thr

Gln
Thr
Gln
Leu
Glu

70
Tyr

Trinh ty nhédn tao

tccttccacc
aagtattagt
gatctataag
tgggacagaa
ctgccaacag
a

tao

Ser Pro

Cys Arg

Pro
40
Ser

Lys

Glu
55
Phe Thr

Tyr Cys

10

ctgtctgcat
agctggttgg
gcgtctagtt
ttcactctca
tacaatattt

Thr
10
Ser

Ser Leu
Ala
25

Gly

Gln

Lys Ala

Gly Val Pro

Thr Ile
75
Tyr

Leu

Gln Gln

-83-

ctgtaggaaa
cctggtatca
tagaaagtgg
ccatcaccag
attcgtggac

Ser Ala

Ser Ile
30
Pro Lys
45
Ser Arg
60
Thr Ser

Asn Ile

Ser
Ser
Phe
Phe
Leu

Tyr

15

cagagtcacc
acaaaaacca
ggtcccatca
cctgcagcect
gttcggccaa

Val
15
Ser

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80

Ser Trp

48

60

120
180
240
300
321



22393

85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 27

<211> 18

<212> ADN

<213> Trinh tyu nhan tao

<220>
<223> Téng hop

<400> 27
caaagtatta gtagctgg 18

<210> 28

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tbéng hop

<400> 28
Gln Ser Ile Ser Ser Trp
1 5

<210> 29

<211> 9

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

<400> 29
aaggcgtct 9

<210> 30

<211> 3

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

<400> 30
Lys Ala Ser
1

<210> 31

<211> 27

<212> ADN

<213> Trinh tu nhan tao

-84-



<220>
<223> Tdéng

<400> 31

hop

caacagtaca atatttattc gtggacg

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

32
9
PRT

<220>
<223> Téng

<400> 32

hop

Trinh ty nhén tao

22393

Gln Gln Tyr Asn Ile Tyr Ser Trp Thr

1

<210> 33
<211> 372
<212> ADN

5

<213> Trinh ty nhén tao

<220>
<223> Tdng
<400> 33

caggtgcagc
tcctgtgcag
ccaggcaagg
gcagactccg
ctgcaaatga

ggttcgggga
accgtctcct

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

34
124
PRT

<220>
<223> Tdéng
<400> 34
Gln Val Gln
1
Ser Leu Arg
His
35
Ile

Gly Met

Ala Val
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Lys Gly

hop

tggtggagtc
cctctggatt
ggctggagtyg
tgaagggccg
acagcctgag
ctttctacta
ca

hop

Val
5
Ser

Leu

Leu
20
Trp Val

Ser Phe

Phe Thr
Ser
85

Gly

Asn

Gly

Cys
Arg
Asp
Ile
70

Leu

Ser

tgggggaggc
caccttcagt

gatggcagtt
attcaccatc
agctgaggac
ctactacggt

Trinh ty nhén tao

Gln Ser Gly Gly Gly

Ala Ala

Gln Ala
40
Arg Gly
55
Ser Arg

Arg Ala

Gly Thr

gtggtccagce
acctatggca
atatcatttg
tccagagaca
acggctgtgt
atggacgtct

Val
10

Ser Gly Phe

25

Pro

Gly Lys

Asn Lys Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Tyr

Phe Tyr

-85-

ctgggaggtc
tgcactgggt

atagaggtaa
attccaagaa
attactgtgc

ggggccaagg

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Tyr Tyr

Gly

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat

gaaagggggyg
gaccacggtc

Gly
15
Thr

Arg
Tyr

Trp Met

Ser Val

Leu Tyr
80
Tyr Cys
95

Met Asp

27

60

120
180
240
300
360
372



22393

100 105 110
Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 35

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 35
ggattcacct tcagtaccta tggc

<210> 36

<211> 8

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 36
Gly Phe Thr Phe Ser Thr Tyr Gly
1 5

<210> 37

<211> 24

<212> ADN

<213> Trinh ty nhé&n tao

<220>
<223> Téng hop

<400> 37
atatcatttg atagaggtaa taaa

<210> 38

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 38
Ile Ser Phe Asp Arg Gly Asn Lys
1 5

<210> 39

<211> 51

<212> ADN

<213> Trinh tu nhan tao

-86-



<220>
<223> Tdng

<400> 39

hop

22393

gcgaaagggg ggggttcggg gactttctac tactactacg gtatggacgt c

Ala Lys Gly Gly Gly Ser Gly Thr Phe Tyr Tyr Tyr Tyr Gly Met Asp

10

gtgtctgcat
agctggttag
gcatccagtt
ttcactctca
gctaacagtt

Ser Val
10

Ser

Ser

Ala
25
Gly

Gln

Lys Val

Gly Val Pro

ctgtaggaaa
cctggtatca
tgcaaagtgg
ccatcagcag
tcccattcac

Ser Ala Ser

Ile Ser
30
Val

Gly

Pro Lys

45
Arg

Ser Phe

60

<210> 40
<211> 17
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Tdng hop
<400> 40
1 5
vVal
<210> 41
<211> 324
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 41
gacatccaga tgacccagtc tccatcttcc
atcacttgtc gggcgagtca gggtattagc
gggaaagtcc ctaaggtcct gatctatgcect
aggttcagcg gcagtggatc tgggacagat
gaagattttg caacttacta ttgtcaacag
gggaccaaag tggatatcaa acga
<210> 42
<211> 108
<212> PRT
<213> Trinh ty nh&n tao
<220>
<223> Téng hop
<400> 42
Asp Ile Gln Met Thr Gln Ser Pro
1 5
Asn Arg Val Thr Ile Thr Cys Arg
20
Leu Ala Trp Tyr His Gln Lys Pro
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser
50 55
Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Glu Asp Phe Ala Thr Tyr Tyr Cys
85

Leu

Gln

Thr

Gln
90

-87-

Ile
75
Ala

Ser

Asn

Ser

Ser

Leu

Phe

15

cagagtcacc
ccagaaacca
ggtcccatca
cctgcagcect
tttcggccecct

Val
15
Ser

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80
Pro Phe

95

51

60

120
180
240
300
324



Thr Phe Gly Pro Gly Thr Lys Val Glu Ile Lys Arg

100

<210> 43

<211> 18

<212> ADN

<213> Trinh tu nhdn tao

<220>
<223> Téng hop

<400> 43
cagggtatta gcagctgg

<210> 44

<211> 6

<212> PRT

<213> Trinh tu nhadn tao

<220>
<223> Téng hop

<400> 44
Gln Gly Ile Ser Ser Trp
1 5

<210> 45

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 45
gctgcatcc

<210> 46

<211> 3

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Téng hop

<400> 46
Ala Ala Ser
1

<210> 47

<211> 27

<212> ADN

<213> Trinh ty nhan tao

<220>

22393

105

-88-

18



<223> Tbng

<400> 47

hop

caacaggcta acagtttccc attcact

<210>
<211>
<212>

48
9
PRT

<213> Trinh ty nhén tao

<220>
<223> Téng

<400> 48

hop

22393

Gln Gln Ala Asn Ser Phe Pro Phe Thr

1

<210> 49

<211> 375
<212> ADN
<213>

<220>
<223> Tbéng

<400> 49

caggtacagc
acctgtgcca
cagtccccat
aatgattatg
cagttctccc
agagacaagg
gtcaccgtct

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

50
125
PRT
Trinh

<220>
<223> Téng
<400> 50
Gln Val
1
Thr

Gln

Leu Ser
Ala
35

Gly

Ser Pro

Leu
50
Ser

Trp

Val
65
Gln

Val

Phe Ser

Tyr Tyr Cys

5

hop

tgcagcagtc
tctccgggga
cgagaggcct
cagtgtctgt
tacatctgaa
gtctaacagc
cctca

tuy nhéan

hop

Leu Gln

Leu Thr
20
Trp Asn

Arg Thr

Arg Gly

His
85
Arg

Leu

Ala
100

Gln
Cys
Trp
Tyr
Arg
70

Leu

Asp

Trinh tu nhan tao

aggtccagga
cagtgtctct
tgagtggctg
gagaggtcga
ctctgtgact
tcgtccgacc

tao

Ser Gly

Ala Ile

Ile Arg
40
Tyr Arg
55
Ile Thr

Asn Ser

Lys Gly

ctggtgaaac
agcaacagtc
ggaaggacat
ataaccatca
cccgaggaca
tactttgact

Pro Gly Leu
10

Ser Gly

25

Gln

Asp

Ser Pro

Ser Lys Trp

Ile Pro
75

Pro

Asn
Val Thr
90

Thr

Leu Ala

105

-89-

cctcgcagac
ctgcttggaa
actacaggtc
acccagacac
cggcgatgta
actggggcca

Val Lys Pro

Val Ser

30

Ser
Ser Arg
45
Tyr Asn
60
Asp Thr

Glu Asp

Arg Pro

110

Gly
Asp
Ser
Thr

Thr

cctctcactc
ctggatcagg
caagtggtat
atccaataac
ttactgtgca
gggaaccctg

Ser Gln
15
Ser Asn

Leu Glu

Tyr Ala
Asn
80

Met

Asn

Ala
95

Tyr Phe

27

60

120
180
240
300
360
375



22393

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 51

<211> 30

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 51
ggggacagtg tctctagcaa cagtcctgct

<210> 52

<211> 10

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 52
Gly Asp Ser Val Ser Ser Asn Ser Pro Ala
1 5 10

<210> 53

<211> 27

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 53
acatactaca ggtccaagtg gtataat

<210> 54

<211> 9

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 54
Thr Tyr Tyr Arg Ser Lys Trp Tyr Asn
1 5

<210> 55

<211> 45

<212> ADN

<213> Trinh tyu nhan tao

<220>

-90-

125

30

27



<223> Téng

<400> 55

hop

22393

gcaagagaca agggtctaac agctcgtccg acctactttg actac

Ala Arg Asp Lys Gly Leu Thr Ala Arg Pro Thr Tyr Phe Asp Tyr

<210> 56
<211> 15
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tbéng hop-
<400> 56
1 5
<210> 57
<211> 326
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 57
gacatccaga tgacccagtc tccttccacc
atcacttgcc gggccagtca gagtattaat
gggaaagccc ctaagcccct tatctataag
aggttcagcg gcagtggatc tgggacagag
gacgatttta caacttatta ctgccaacag
gggaccaagg tggaaatcaa acgaac
<210> 58
<211> 108
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tbéng hop
<400> 58 A
Asp Ile Gln Met Thr Gln Ser Pro
1 5
Asp Arg Val Thr Ile Thr Cys Arg
20
Leu Ala Trp Tyr Gln Gln Lys Pro
35 40
Tyr Lys Ala Ser Ser Leu Glu Ser
50 55
Ser Gly Ser Gly Thr Glu Phe Thr
65 70
Asp Asp Phe Thr Thr Tyr Tyr Cys
85
Thr Phe Gly Gln Gly Thr Lys Leu
100

10

ctgtctgcat
tactggttgg
gcgtctagtt
ttcactctca
tataatagtt

Thr
10
Ser

Ser Leu
Ala
25

Gly

Gln

Lys Ala

Gly Vval Pro

Thr Ile
75

Tyr

Leu
Gln Gln
90

Glu Ile

105

Lys

-91-

ctgtaggaga
cctggtatca
tagaaagtgg
ccatcagcag
attctccgac

Ser Ala Serx

Ile Asn
30

Pro

Ser
Pro Lys
45
Ser Arg
60

Ser

Phe
Ser Leu

Asn Ser Tyr

Arg

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
gttcggccaa

Val
15
Tyr

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80
Ser Pro

95

45

60

120
180
240
300
326



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

<220>
<223>

<400>

22393

59

18

ADN

Trinh tu nhén tao

Téng hop

59

cagagtatta attactgg

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

<220>
<223>

<400>

60

6

PRT

Trinh ty nhdn tao

Téng hop

60

Gln Ser Ile Asn Tyr Trp

1

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

<220>
<223>

<400>

5

6l

9

ADN

Trinh ty nh&n tao

Téng hop

61

aaggcgtct

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

<220>
<223>

<400>

62

3

PRT

Trinh tu nhén tao

Téng hop

62

Lys Ala Ser

1

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

<220>
<223>

<400>

63

27

ADN

Trinh ty nhdn tao

Téng hop
63

-92-

18



caacagtata atagttattc tccgacg

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

64
9
PRT

<220>
<223> Tdng

<400> 64

hop

Trinh ty nhdn tao

22393

Gln Gln Tyr Asn Ser Tyr Ser Pro Thr

1

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

65
378
ADN

<220>
<223> Tdng

<400> 65

gaggtgcagc
tcctgtgcecag
ccagggaagg
gcagactcgg
ctgcaaatga
cgtaatacga
atggtcaccg

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

66
126
PRT
Trinh

<220>
<223> Tdng
<400> 66
Glu Val
1
Ser

Gln

Leu Arg

Ala Met Asn
35
Ala Ile
50

Gly

Ser

Lys
65
Leu

Arg

Gln Met

Ala Lys Asp

Phe Ile

115

Asp

5

hop

tggtggagtc
cctctggatt
gtctggagtg
tgaagggccg
acagtctgag
tttttggagt
tctcttca

tu nhén

hop

Leu Val

Leu Ser
20
Trp Val

Ser Gly

Phe Thr

Ser
85
Arg

Asn

Leu
100

Trp Gly

Glu
Cys
Arg
Asp
Ile
70

Leu

Asn

Gln

Trinh ty nhdn tao

tgggggaggc
caccttcgat
ggtctctgcc
attcaccatc
agctgaggac
ggttattccc

tao

Ser Gly

Ala Ala

Gln Gly
40
Gly Gly
55
Ser Arg

Arg Ala

Thr Ile

Thr
120

Gly

gtgatacagc
gattatgcca
ataagtggtg
tccagagaca
accgcctttt
gatgcttttg

Gly Gly Vval

10
Ser Gly Phe
25
Pro

Gly Lys

Ser Thr Tyr
Ser
75

Thr

Asp Asn

Glu Asp
90
Phe Gly
105

Met

Val

Val Thr

-03-

ctggggggtc
tgaactgggt
atggcggtag
acagcaaaaa
tttactgtgc
atatctgggg

Ile Gln Pro

Thr Phe Asp
30
Leu
45

Ala

Gly

Tyr
60
Lys

Asn Ser

Ala Phe Phe

Val Ile Pro

110
Val Ser

125

Glu

Asp

Ser

cctgagactc
ccgtcaaggt
cacatactat
ctccctgtat
aaaagatctc
ccaagggaca

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Asp Ala

27

60

120
180
240
300
360
378



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

<220>
<223>

<400>

67

24

ADN

Trinh ty nhdn tao

Téng hop

67

ggattcacct tcgatgatta tgcc

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

<220>
<223>

<400>

Gly Phe Thr Phe Asp Asp Tyr Ala

1

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

<220>
<223>

<400>

68

8

PRT

Trinh ty nhdn tao

Téng hop
68
5
69
24
ADN
Trinh ty nhdn tao
Téng hop

69

ataagtggtg atggcggtag caca

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

<220>
<223>

<400>

Ile Ser Gly Asp Gly Gly Ser Thr

1

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

<220>
<223>

<400>

70

8

PRT

Trinh ty nhédn tao

Tdng hop
70
5
71
57
ADN
Trinh ty nhdn tao
Téng hop

71

22393

-94-

24

24



22393

gcaaaagatc tccgtaatac gatttttgga gtggttattc ccgatgcttt tgatatc

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

72
19
PRT

<220>
<223> Tdng

<400> 72

hop

Trinh tuy nhdn tao

Ala Lys Asp Leu Arg Asn Thr Ile Phe Gly Val Val Ile Pro Asp Ala

1
Phe Asp Ile

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

73
324
ADN

<220>
<223> Téng
<400> 73

gacatccaga
atcacttgcc
gggaaagccc
aggttcagcg
gatgattttg
gggaccaagc

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

74
108
PRT
Trinh

<220>

<223> Tbéng

<400> 74
Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp

35

Tyr Lys Ala

50

Ser Gly Ser

65

Asp Asp Phe

Thr Phe Gly

5

hop

tgacccagtc
gggccagtca
ctaaactcct
gcagtggatc
caacttatta
tggagatcaa

tuy nhéan

hop

Met Thr

Thr Ile
20
Tyr Gln

Ser Ser

Gly Thr
Thr
85

Gly

Ala

Gln
100

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

Trinh ty nhédn tao

tcecttcecacce
gagcattagg
gatctataag
tgggacagaa
ctgccaacaa
acga

tao

Ser Pro

Cys Arg

Pro
40
Ser

Lys

Glu
55
Phe Thr

Tyr Cys

Lys Leu

Ala

10

ctgtctgcat
agctggttgg
gcgtctagtt
ttcactctca
tataatagtt

Thr
10
Ser

Ser Leu
Gln
25

Gly

Lys Ala

Gly Val Pro

Thr Ile
75

Tyr

Leu
Gln Gln
90

Glu Ile

105

Lys

-95-

ctgtaggaga
cctggtatca
tagaaagtgg
ccatcagcag
attcgtacac

Ser Ala Ser

Ser Ile Arg

30

Pro Lys Leu

45
Arg

Ser Phe

60
Ser

Ser Leu

Asn Ser Tyr

Arg

15

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
ttttggccag

Val
15
Ser

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80
Ser Tyr
95

57

60

120
180
240
300
324



<210> 75

<211> 18

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 75
cagagcatta ggagctgg

<210> 76

<211> 6

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 76
Gln Ser Ile Arg Ser Trp
1 5

<210> 77

<211> 9

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 77
aaggcgtct

<210> 78

<211> 3

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

<400> 78
Lys Ala Ser
1

<210> 79

<211> 27

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 79
caacaatata atagttattc gtacact

22393

-96-

18

27



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

80
9
PRT

<220>
<223> Tdng

<400> 80

hop

22393

Trinh tu nhédn tao

Gln Gln Tyr Asn Ser Tyr Ser Tyr Thr

1

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

81
354
ADN

<220>
<223> Tdng
<400> 81

caggtgcagc
tcctgtgcag
ccagggaagg
gcagactctg
ctggaaatga
tcccaactgg

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

82
118
PRT

<220>
<223> Tdng
<400> 82
Gln Val
1
Ser Leu
Ser
35
Ile

Tyr Met

Ser Tyr
50
Lys Gly
65
Leu

Arg

Glu Met

Ala Arg Asp
Thr

115

Leu Val

<210> 83

Gln

Arg

5

hop

tggtggagtc
cctctggatt
ggctggagtyg
tgaagggccg
acagcctgag
gttttgacta

hop

Leu Val

Leu Ser
20
Trp Ile

Gly Ser

Phe Thr

Ser
85
Ser

Asn

Ser
100

Val Ser

Glu
Cys
Arg
Ser
Ile
70

Leu

Gln

Trinh ty nhén tao

ggggggaggc
cactttcagt

ggtttcatac
attcaccatc
agccgaggac
ctggggccag

Trinh ty nhédn tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Vval
55
Ser Arg

Arg Ala

Leu Gly

Ser

ttggtcaagc
gactactaca
attggtagta
tccagggaca
acggctgttt
ggaaccctgg

Gly Gly Leu
10
Gly

Ser Phe

25
Pro

Gly Lys

Asn Met Tyr
Ala
75

Thr

Asp Asn

Glu Asp
90
Phe Asp

105

Tyr

-97-

ctggagggtc
tgagctggat
gtggtgtcaa
acgccaagaa
attactgtgc
tcaccgtctc

Val Lys Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Ser

Ala Vval Tyr
Gln

110

Trp Gly

cctgagactc
ccgtcaggcet
catgtactac
ttcattatat
gagagactct
ctca

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Thr

60

120
180
240
300
354



22393

<211> 24
<212> ADN
<213> Trinh tuy nhén tao

<220> :
<223> Téng hop

<400> 83 .
ggattcactt tcagtgacta ctac

<210> 84

<211> 8

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Tbéng hop

<400> 84
Gly Phe Thr Phe Ser Asp Tyr Tyr
1 5

<210> 85

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 85
attggtagta gtggtgtcaa catg

<210> 86

<211> 8

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 86
Ile Gly Ser Ser Gly Val Asn Met
1 5

<210> 87

<211> 33

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Tbéng hop

<400> 87
gcgagagact cttcccaact gggttttgac tac

-08-

24

24

33



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

88
11
PRT

<220>
<223> Tbng

<400> 88

hop

Trinh tu nhén tao

22393

Ala Arg Asp Ser Ser Gln Leu Gly Phe Asp Tyr

1

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

89
324
ADN

<220>
<223> Téng
<400> 89

gacatccaga
atcacttgcc
gggaaggccce
aggttcagtg
gaagattttg
gggaccaadgg

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

90
108
PRT
Trinh

<220>
<223> Tbng
<400> 90
Asp Ile Gln
1
Asp

Arg Val

Leu Asn Trp
35
Thr Thr

50

Tyr

5

hop

tgacccagtc
ggacaagtca
ctaaactcct
gcagtggatc
caacttactt
tggagatcaa

tu nhén

hop

Met Thr

Thr
20
Tyr

Ile

Gln

Ser Thr

Gln

Thr

Gln

Leu

Trinh ty nhé&n tao

tccatcctcece
gaatattatc
gatctatact
tgggacagat
ctgtcaacag
acga

tao

Ser Pro

Cys Arg

Pro
40
Ser

Lys

Gln
55

10

ctgtctgcat
aactttttaa
acttccactt
ttcactctct
acttacagta

Ser Leu
10

Ser

Ser

Thr
25
Gly

Gln

Lys Ala

Gly Val Pro

ctgtaggaga
attggtatca
tacaaagtgg
ccatcaatag
atccactcac

Ser Ala Ser

Ile Ile

30

Asn

Pro Lys

45
Arg

Ser Phe

60

Leu

cagagtcacc
acagaaacct
ggtcccatca
tctacaacct
tttcggcgga

Val
15
Asn

Gly
Phe
Ile

Leu

Ser Gly

Ser
65
Glu

Thr

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

Gly
Asp

Phe

91
18
AD
Tr

Ser
Phe

Gly

N
inh

Gly Thr

Ala Thr
85
Gly Gly
100

tu nhén

Asp
70
Tyr

Thr

tao

Phe
Phe

Lys

Thr
Cys

Leu

Leu

Gln

Glu
105

Ser

Gln
90
Ile

-99-

Ile
75
Thr

Lys

Asn
Tyr

Arg

Ser

Ser

Leu

Asn

Gln

Pro
95

Pro
80
Leu

60

120
180
240
300
324



<220>
<223> Tbéng hop

<400> 91
cagaatatta tcaacttt

<210> 92

<211> 6

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 92
Gln Asn Ile Ile Asn Phe
1 5

<210> 93

<211> 9

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 93
actacttcc

<210> 94

<211> 3

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 94
Thr Thr Ser
1

<210> 95

<211> 27

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 95
caacagactt acagtaatcc actcact

<210> 96
<211> 9
<212> PRT

22393

-100-

18

27



Asn

Asp

22393

gtggtccagc
aattatggca
gtttggtatg
tccagagaca
acggctgtgt
ggccagggaa

Gly Gly
10

Gly

Val
Ser Phe
25
Pro

Gly Lys

Lys Tyr
Ser
75

Thr

Asn

Glu Asp

90
Thr

Pro Leu

105

<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 96
Gln Gln Thr Tyr Ser Asn Pro Leu Thr
1 5
<210> 97
<211> 360
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Tdéng hop
<400> 97
gaggtgcagc tggtgcagtc tgggggaggc
tcctgtgcag cgtctggatt caccttcagt
ccaggcaagg ggctggagtg ggtggcagtt
gcagactccg tgaagggccg attcaccatc
ctgcaaatga acagcctgag agccgaggac
atcacatctc gcccgacttt ggactactgg
<210> 98
<211> 120
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Tbéng hop
<400> 98
Glu Val Gln Leu Val Gln Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Gly Met His Trp Val Arg Gln Ala
35 40
Ala Val vVal Trp Tyr Asp Gly Asp
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Ser Leu Arg Ala
85
Ala Arg Asp Ile Ile Thr Ser Arg
100
Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 99
<211> 24
<212> ADN
<213> Trinh tu nhan tao

-101-

ctgggaggtc
tgcactgggt
atggagataa
attccaagaa
attactgtgc
ccctggtceac

Val Gln Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Thr

Ala Val Tyr

Asp Tyr Trp

110

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat
gagagatatt
tgtctcctca

Gly
15
Asn

Arg
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Gln

60

120
180
240
300
360



22393

<220>
<223> Tdéng hop

<400> 99
ggattcacct tcagtaatta tggc

<210> 100

<211> 8

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Téng hop

<400> 100
Gly Phe Thr Phe Ser Asn Tyr Gly
1 5

<210> 101

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 101
gtttggtatg atggagataa taaa

<210> 102

<211> 8

<212> PRT

<213> Trinh tuyu nhan tao

<220>
<223> Téng hop

<400> 102
Val Trp Tyr Asp Gly Asp Asn Lys
1 5

<210> 103

<211> 39

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Tbéng hop

<400> 103
gcgagagata ttatcacatc tcgcccgact ttggactac

<210> 104

<211> 13
<212> PRT

-102-

24

24

39



22393

10

ctgtctgcat
agttatttag
gcatccactt
ttcactctca
cttaatagtt

Phe
10
Ser

Ser Leu
Ala
25

Gly

Gln

Lys Ala

ctgtaggaga
cctggtatca
tgcaaagtgg
caatcagcag
acccgctcac

Ser Ala

Gly Ile

30
Pro Lys
45

Ser

Asn

Leu

cagagtcacc
gcaaaaacca
ggtcccatca
cctgcagcecct
tttcggcgga

Val
15
Ser

Gly
Tyr

Leu Ile

Gly
Leu
Gln

Glu
105

Val
Thr
Gln

90
Ile

Pro
Ile
75

Leu

Lys

Ser
60
Ser

Asn

Arg

Arg
Ser

Ser

<213> Trinh tu nhén tao
<220>
<223> Téng hop
<400> 104
Ala Arg Asp Ile Ile Thr Ser Arg Pro Thr Leu Asp Tyr
1 5
<210> 105
<211> 324
<212> ADN
<213> Trinh tyu nhén tao
<220>
<223> Téng hop
<400> 105
gacatccagt tgacccagtc tccatccttc
atcacttgct gggccagtca gggcattaac
gggaaagccc ctaagctcct gatctatcct
aggttcagcg gcagtggatc tgggacagaa
gtagattttg caacttatta ctgtcaacag
gggaccaagg tggagatcaa acga
<210> 106
<211> 108
<212> PRT
<213> Trinh tuy nhdn tao
<220>
<223> Téng hop
<400> 106
Asp Ile Gln Leu Thr Gln Ser Pro
1 5
Asp Arg Val Thr Ile Thr Cys Trp
20
Leu Ala Trp Tyr Gln Gln Lys Pro
35 40
Tyr Pro Ala Ser Thr Leu Gln Ser
50 55
Ser Gly Ser Gly Thr Glu Phe Thr
65 70
Val Asp Phe Ala Thr Tyr Tyr Cys
85
Thr Phe Gly Gly Gly Thr Lys Val
100
<210> 107
<211> 18
<212> ADN
<213> Trinh ty nhédn tao
<220>
<223> Téng hop

-103-

Phe
Leu

Tyr

Ser

Gln

Pro
95

Gly

Pro
80
Leu

60

120
180
240
300
324



<400> 107
cagggcatta acagttat

<210> 108

<211> ©

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 108
Gln Gly Ile Asn Ser Tyr
1 5

<210> 109

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 109
cctgcatcc

<210> 110

<211> 3

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 110
Pro Ala Ser
1

<210> 111

<211> 27

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> Téng hop

<400> 111
caacagctta atagttaccc gctcact

<210> 112

<211> 9

<212> PRT

<213> Trinh tu nhédn tao

<220>

22393

-104-

18

27



<223> Tdng

<400> 112

hop

22393

Gln Gln Leu Asn Ser Tyr Pro Leu Thr

1

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

113
354
ADN

<220>
<223> Tdng
<400> 113

caggtgcagc
tcctgtgcag
ccagggaagg
gcagactctg
ctgcaaatga
tcccaactgg

114
118
PRT
Trinh

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

<220>
<223> Tbng
<400>
Gln Val
1
Ser

114
Gln

Leu Arg

Met Ser
35
Ile

Tyr
Ser Tyr
50
Lys Gly
65
Leu

Arg

Gln Met

Ala Arg Asp
Thr

115

Leu Val

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

115
24
ADN
Trinh

<220>

<223> Tdng

5

hop

tggtggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
gttttgacta

tu nhéan

hop

Leu Val

Leu Ser
20
Trp Ile

Ser Ser

Phe Thr

Ser
85
Ser

Asn
Ser

100

Val Ser

tu nhéan

hop

Glu
Cys
Arg
Ser
Ile
70

Leu

Gln

Trinh tuy nhédn tao

ggggggaggc
caccttcagt

ggtttcatac
attcaccata
agccgaggac
ctggggccag

tao

Ser Gly

Ala Ala

Gln Ala
40
Gly Ser
55
Ser Arg

Arg Ala

Leu Gly

Ser

tao

ttggtcaagc
gactactaca
attagtagta
tccagggaca
acggccgtgt
ggaaccctgg

Gly Gly Leu
10
Gly

Ser Phe

25
Pro

Gly Lys

Thr Ile Tyr
Ala
75

Thr

Asp Asn

Glu Asp
90
Phe Asp
105

Tyr

-105-

ctggagggtc
tgagctggat
gtggtagtac
acgccaagaa
attactgtgc
tcaccgtctc

Val Lys Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Ser

Ala Val Tyr
Gln

110

Trp Gly

cctgagactc
ccgccaggcet
catatactac
ctcactgtat
gagagattct

ctca

Gly
15

Asp
Trp
Ser
Leu
Tyr

95
Gly

Gly
Tyr
Val
Val
Tyr
80

Cys

Thr

60

120
180
240
300
354



<400>

22393

115

ggattcacct tcagtgacta ctac

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

<220>
<223>

<400>

116

8

PRT

Trinh tiy nhdn tao

Téng hop

116

Gly Phe Thr Phe Ser Asp Tyr Tyr

1

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

<220>
<223>

<400>

5

117

24

ADN

Trinh ty nhan tao

Téng hop

117

attagtagta gtggtagtac cata

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

<220>
<223>

<400>

118

8

PRT

Trinh ty nhén tao

Tédng hop

118

Ile Ser Ser Ser Gly Ser Thr Ile

1

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

<220>
<223>

<400>

5

119

33

ADN

Trinh ty nhan tao

Téng hop

119

gcgagagatt cttcccaact gggttttgac tac

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

<220>
<223>

120

11

PRT

Trinh ty nhdn tao

Téng hop

-106-

24

24

33


LDT248
Textbox


22393

<400> 120
Ala Arg Asp Ser Ser Gln Leu Gly Phe Asp Tyr
1 5 10
<210> 121
<211> 324
<212> ADN
<213> Trinh tuy nhén tao
<220>
<223> Tbéng hop
<400> 121
gacatccaga tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttgcc gggcaagtca gagcattatc agctttttaa attggtatca gcagaaacca 120
gggaaggccc ctaagctcct gatctatact gcatccagtt tgcaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctacaacct 240
gaagattttg caacttacta ctgtcaacag acttacagta atccgctcac tttcggecgga 300
gggaccaagg tggaaatcaa acga 324
<210> 122
<211> 108
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 122
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ile Ser Phe
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Thr Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Ser Asn Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105
<210> 123
<211> 18
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Téng hop
<400> 123
cagagcatta tcagcttt 18

-107-



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

<220>
<223>

<400>

124

6

PRT

Trinh ty nhdn tao

Téng hop

124

Gln Ser Ile Ile Ser Phe

1

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

<220>
<223>

<400>

5

125

9

ADN

Trinh ty nhédn tao

Téng hop

125

actgcatcc

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

<220>
<223>

<400>

126

3

PRT

Trinh ty nhé&n tao

Téng hop

126

Thr Ala Ser

1

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

<220>
<223>

<400>

127

27

ADN

Trinh tu nhén tao

Téng hop

127

caacagactt acagtaatcc gctcact

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

<220>
<223>

<400>

128

9

PRT

Trinh tu nhdn tao

Téng hop

128

22393

Gln Gln Thr Tyr Ser Asn Pro Leu Thr

-108-

27



1 5
<210> 129
<211> 342
<212> ADN
<213> Trinh ty nhdn tao
<220>
<223> Téng hop
<400> 129
caggtgcagc tggtacagtc tggacctgag
tcctgtaagg cttctggtta ccttagtgac
ggacaagggc ttgagtggat gggatggatc
ccgaagttcc agggcagagt caccatgacc
gaactgagga gcctgagatc tgacgacacg
tttgactact ggggccaggg aaccctggtc
<210> 130
<211> 114
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Téng hop
<400> 130
Gln Val Gln Leu Val Gln Ser Gly
1 5
Ser Val Arg Val Ser Cys Lys Ala
20
Ile Thr Trp Val Arg Gln Ala Pro
35 40
Trp Ile Ser Thr Tyr Ser Gly Asp
50 55
Gly Arg Val Thr Met Thr Thr Asp
65 | 70
Glu Leu Arg Ser Leu Arg Ser Asp
85
Arg Gly Arg Leu Phe Asp Tyr Trp
100
Ser Ser
<210> 131
<211> 21
<212> ADN
<213> Trinh tuy nhén tao
<220>
<223> Téng hop
<400> 131

ggttacctta gtgactttat t

<210> 132

22393

gtgaagaagc
tttattatca
agcacttaca
acagacacat
gccgtgtatt
accgtctcct

Glu
10
Gly

Pro Val
Ser
25

Gly

Tyr

Gln Gly

Thr Asp Ser

Thr Thr
75
Ala

Ser

Thr
90
Gln

Asp

Gly
105

Gly

-109-

ctggggcctc
cctgggtgcg
gtggtgacac
ccacgactac
attgtgcgag
ca

Lys Lys Pro

Leu Ser Asp
30
Glu Trp
45

Pro

Leu

Ala
60
Thr

Lys

Thr Val

Val Tyr Tyr

Thr Val

110

Leu

agtgagggtc
acaggcccct
agactctgca
agtcttcttg

agggcggcetg

Gly Ala
15
Phe Ile

Met Gly

Phe Gln

Phe Leu
80
Cys Ala
95

Thr Val

60

120
180
240
300
342

21



22393

<211> 7
<212> PRT
<213> Trinh tu nhan tao

<220>
<223> Tbéng hop

<400> 132
Gly Tyr Leu Ser Asp Phe Ile
1 5

<210> 133

<211> 24

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 133
atcagcactt acagtggtga caca

<210> 134

<211> 8

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Téng hop

<400> 134
Ile Ser Thr Tyr Ser Gly Asp Thr
1 5

<210> 135

<211> 24

<212> ADN

<213> Trinh tuy nhan tao

<220>
<223> Téng hop

<400> 135
gcgagagggc ggctgtttga ctac

<210> 136

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 136
Ala Arg Gly Arg Leu Phe Asp Tyr
1 5

-110-

24

24



<210> 137

<211> 339

<212> ADN

<213> Trinh tyu nhan tao

<220>

<223> Téng hop

<400> 137

gatgttgtga tgactcagtc tccactctcc

atctcctgca ggtctagtca aagcctcgta

tttcaacaga ggccaggcca atctccaagg

tctggggtcc cagacagatt cagcggcagt

agcagggtgg aggctgagga tgttggggtt

tacacttttg gccaggggac caagctggag

<210> 138

<211> 113

<212> PRT

<213> Trinh tu nhé&n tao

<220>

<223> Téng hop

<400> 138

Asp Val Val Met Thr Gln Ser Pro

1 5

Gln Pro Ala Ser Ile Ser Cys Arg
20

Asp Gly Asn Thr Tyr Leu Asn Trp

35 40
Pro Arg Arg Leu Ile Tyr Lys Val
50 55

Asp Arg Phe Ser Gly Ser Gly Ser

65 70

Ser Arg Val Glu Ala Glu Asp Val

85

Thr His Trp Pro Tyr Thr Phe Gly
100

Arg

<210> 139

<211> 33

<212> ADN

<213> Trinh tuyu nhé&n tao

<220>

<223> Tdng hop

<400> 139

22393

ctgcccgtca
tacagtgatg
cgcctaattt
gggtcaggca
tattactgca
atcaaacga

Ser Leu
10

Ser

Leu

Ser Gln

25

Phe Gln Gln

Ser Asn Arg

Gly Thr Asp
75
Val Tyr
90

Gly

Gly

Gln
105

Thr

caaagcctcg tatacagtga tggaaacacc tac

<210> 140
<211> 11

-111-

cccttggaca
gaaacaccta
ataaggtttc
ctgatttcac
tgcaaggtac

Pro Val Thr
Val

30

Ser Leu

Pro
45
Ser

Arg

Asp
60
Phe Thr

Tyr Cys

Lys Leu

110

Gly
Gly
Leu
Met

Glu

gccggcectcc
cttgaattgg
taaccgggac
actgaaaatc
acactggccg

Leu
15
Tyr

Gly
Ser

Gln Ser

Val Pro
Ile
80

Gly

Lys

Gln
95

Ile Lys

60

120
180
240
300
339

33



22393

<212> PRT
<213> Trinh tuyu nhén tao

<220>
<223> Téng hop

<400> 140
Gln Ser Leu Val Tyr Ser Asp Gly Asn Thr Tyr
1 5 10

<210> 141

<211> 9

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Tbéng hop

<400> 141
aaggtttct

<210> 142

<211> 3

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Téng hop

<400> 142
Lys Val Ser
1

<210> 143

<211> 27

<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> Téng hop

<400> 143
atgcaaggta cacactggcc gtacact

<210> 144

<211> 9

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 144

Met Gln Gly Thr His Trp Pro Tyr Thr
1 5

-112-

27



<210> 145
<211> 354
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Téng hop
<400> 145
caggtgcagc tggtggagtc tgggggagtc
tcctgtgcag cctctggatt caccttcagt
ccagggaagg gactggagtg ggtttcgtac
gcagactctg tgaagggccg attcaccatc
cttcaaatgg acagcctgag agccgaggac
tcccaaatgg gttttgacta ctggggccag
<210> 146
<211> 118
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Téng hop
<400> 146
Gln Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Tyr Met Ser Trp Ile Arg Gln Ala
35 40
Ser Tyr Ile Gly Ser Ser Gly Thr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asp Ser Leu Arg Ala
85
Ala Arg Asp Ser Ser Gln Met Gly
100
Leu Val Thr Val Ser Ser
115
<210> 147
<211> 24
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> Tdng hop
<400> 147

ggattcacct tcagtgacta ctac

<210> 148
<211> 8
<212> PRT

22393

tcggtcaagc
gactactaca
attggtagta
tccagggaca
acggccgtcet
ggaaccctgg

Val
10
Gly

Gly Ser

Ser Phe
25
Pro

Gly Lys

Asn Asp Tyr
Ala
75

Thr

Asp Asn

Glu Asp
90
Phe Asp

105

Tyr

-113-

ctggagggtc
tgagctggat
gtggtactaa
acgccaagaa
attactgtgc
tcactgtctc

Val Lys Pro

Thr Phe Ser
30
Leu Glu
45

Ala

Gly

Tyr
60
Lys

Asp

Asn Ser

Ala Val Tyr
Gln

110

Trp Gly

cctgcgactc
ccgccaggcg
tgactactac
ctcactgtat
gagagattct
ctca

Gly
15
Asp

Gly
Tyr

Trp Val

Ser Val

Leu Tyr
80
Tyr Cys
95

Gly Thr

60

120
180
240
300
354

24



22393

<213> Trinh tu nhan tao

<220>
<223> Tbéng hop

<400> 148
Gly Phe Thr Phe Ser Asp Tyr Tyr
1 5

<210> 149

<211> 24

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 149
attggtagta gtggtactaa tgac

<210> 150

<211> 8

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Tdng hop

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

<210> 151

<211> 33

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Tdéng hop

<400> 151
gcgagagatt cttcccaaat gggttttgac tac

<210> 152

<211> 11

<212> PRT

<213> Trinh tu nhadn tao

<220>
<223> Tdng hop

<400> 152
Ala Arg Asp Ser Ser Gln Met Gly Phe Asp Tyr
1 5 10

-114-

24

33



<210> 153

<211> 324

<212> ADN

<213> Trinh tyu nhédn tao

<220>

<223> Téng hop

<400> 153

gacatccaga tgacccagtc tccatcctcc

atcacttgcc gggcaagtca gaacattatc

gggaaagccc ctcagctcecct gatctatgtt

aggttcactg gcagtggata tgggacagat

gaggatttcg caacttacta ctgtcaacag

gggaccaagg tggagatcaa acga

<210> 154

<211> 108

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Téng hop

<400> 154

Asp Ile Gln Met Thr Gln Ser Pro

1 5

Asp Arg Val Thr Ile Thr Cys Arg
20

Leu Asn Trp Tyr Gln Gln Arg Pro

35 40
Tyr Val Ala Ala Ser Leu Gln Ser
50 55

Ser Gly Tyr Gly Thr Asp Phe Thr

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys

85

Thr Phe Gly Gly Gly Thr Lys Val
100

<210> 155

<211> 18

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 155

cagaacatta tcaacttt

<210> 156

<211> 6

<212> PRT

<213> Trinh ty nhan tao

<220>

22393

ctgtctgctt
aactttttaa
gcagccagct
ttcactctca
acttacacta

Ser Leu

10

Ser

ctgtgggaga
attggtatca
tgcagagtgg
ccatcagcag
acccgctcac

Ser Ala

Ser

Ala
25

Gly
Gly
Leu

Gln

Glu
105

Ser
Lys
Val
Thr
Gln

90
Ile

-115-

Gln
Ala
Pro
Ile
75

Thr

Lys

Asn
Pro
Ser
60

Ser

Tyr

Arg

Ile
Gln
45

Arg

Ser

Thr

Ile
30

Leu
Phe

Leu

Asn

cagagtcacc
gcagagacca
ggtcccatca
tctgcaacct
tttcggcgga

Val
15
Asn

Gly
Phe

Leu Ile

Thr Gly

Gln Pro
80
Pro Leu

95

60

120
180
240
300
324

18



22393

<223> Téng hop

<400> 156
Gln Asn Ile Ile Asn Phe
1 5

<210> 157

<211> 9

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Téng hop

<400> 157
gttgcagcc

<210> 158

<211> 3

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Tdéng hop

<400> 158
val Ala Ala
1

<210> 159

<211> 27

<212> ADN

<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 159
caacagactt acactaaccc gctcact

<210> 160

<211> 9

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 160 _
Gln Gln Thr Tyr Thr Asn Pro Leu Thr
1 5

<210> 1lel
<211> 460
<212> PRT

-116-

27



<213> Nguoi

<400> 161
Met Phe Thr

1
Ser

Pro
Gly
Lys
65
Ser
Lys
vVal
Glu
Leu
145
Val
Asp
His
Gln
Thr
225
Gly
Ser
Tyr
Ile
Gly
305
Tyr
Asp
“Asn
Val
Asp
385
Gly

Tyr

Ser

Arg
Lys
Leu
50

Gly
Phe
Glu
Lys
Glu
130
Thr
Thr
Leu
Ser
Glu
210
Thr
Ile
Gly
Cys
Asp
290
Phe
Ser
Trp
His
Pro
370
His
Trp

Asn

Trp

Ile
Ser
35

Leu
Gln
Tyr
Leu
Asn
115
Lys
Asn
Ser
Leu
Gln
195
Pro
Pro
Pro
Met
Asp
275
Gly
Gly
Ile
Lys
Glu
355
Asn
Lys
Trp

Lys

Lys

hién dai

Ile
Asp
20

Arg
Gln
Ile
Asp
Arg
100
Met
Ile
Leu
Leu
Gln
180
Ile
Thr
Phe
Ala
Tyr
260
Val
Ser
Arg
Val
Asp
340
Thr
Ala
Ala
Trp
Pro

420
Ser

Lys
5

Gln
Phe
Leu
Asn
Leu
85

Arg
Ser
Leu
Ile
Lys
165
Thr
Lys
Glu
Leu
Glu
245
Ala
Ile
Gln
Leu
Lys
325
Asn
Asn
Ile
Lys
His
405

Arg

Gln

Leu
Asp
Ala
Gly
Asp
70

Ser
Thr
Leu
Leu
Gln
150
Thr
Val
Glu
Ile
Gln
230
Cys
Ile
Ser
Asn
Asp
310
Gln
Lys
Tyr
Pro
Gly
390
Asp

Ala

Asn

Leu
Asn
Met
His
55

Ile
Leu
Thr
Glu
Gln
135
Asn
Phe
Glu
Ile
Ser
215
Leu
Thr
Arg
Gly
Phe
295
Gly
Ser
His
Thr
Glu
375
His
Glu

Lys

Gly

Leu
Ser
Leu
40

Gly
Phe
Gln
Tyr
Leu
120
Gln
Gln
Val
Asp
Glu
200
Leu
Asn
Thr
Pro
Ser
280
Asn
Glu
Asn
Tyr
Leu
360
Asn
Phe
Cys

Ser

Arg

22393

Phe
Ser
25

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

425
Leu

Ile
10

Phe
Asp
Lys
Lys
Ser
90

Leu
Ser
Val
Glu
Lys
170
Tyr
Gln
Ser
Ile
Tyr
250
Asn
Trp
Thr
Trp
Val
330
Glu
Leu
Asp
Cys
Glu
410

Pro

Tyr

-117-

Val
Asp
Val
Asp
Leu
75

Glu
Gln
Lys
Lys
Thr
155
Gln
Lys
Leu
Lys
Arg
235
Asn
Ser
Thr
Trp
Leu
315
Leu
Tyr
Val
Leu
Pro
395
Asn

Glu

Ser

Pro
Ser
Lys
Phe
60

Asn
Ile
Val
Leu
Tyr
140
Pro
Asp
Gln
Arg
Pro
220
Asn
Arg
Gln
Leu
Glu
300
Gly
Arg
Ser
Ala
Val
380
Glu
Asn

Arg

Ile

Leu
Leu
Ile
45

Val
Ile
Lys
Lys
Glu
125
Leu
Glu
Asn
Leu
Arg
205
Arg
Val
Gly
Val
Ile
285
Asn
Leu
Ile
Phe
Ile
365
Phe
Gly
Leu

Arg

Lys

Val
Ser
30

Leu
His
Phe
Glu
Asn
110
Ser
Glu
His
Ser
Asn
190
Thr
Ala
Lys
Glu
Phe
270
Gln
Tyr
Glu
Glu
Tyr
350
Thr
Ser
Tyr
Asn
Arg

430
Ser

Ile
15

Pro
Ala
Lys
Asp
Glu
95

Glu
Leu
Glu
Pro
Ile
175
Gln
Ser
Pro
His
His
255
His
His
Lys
Lys
Leu
335
Leu
Gly
Thr
Ser
Gly
415
Gly

Thr

Ser
Glu
Asn
Thr
Gln
80

Glu
Glu
Leu
Gln
Glu
160
Lys
Gln
Ile
Arg
Asp
240
Thr
Val
Arg
Tyr
Ile
320
Glu
Gly
Asn
Trp
Gly
400
Lys

Leu

Lys



435

440

22393

445

Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu

450

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

162
1383
ADN
Ngudoi

<400> 162
atgttcacaa
caagacaatt
gacgatgtaa
gtccataaga
tctttttatg
agaactacat
aactcaaaac
ttagaagagc
gtaacttcac
accgtggaag
aatcagctca
agagcaccaa
ggcattcctg
gccatcagac
ccatggacat
aactacaaat
tactccatag
aacaaacatt
catctagttg
ttttctactt
ggctggtggt
agagcaaaat
ttatactcta
tga

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

163
455
PRT

<400> 163
Met His Thr
1
Ser Arg Val
Ser
35
Leu

Pro Lys

Gly Leu

50

Lys Gly Gln

65

Ser Phe Tyr

Lys Glu Leu

val Asn

115

Lys

hién dai

ttaagctcct
catcatttga
aaattttagc
cgaagggcca
atctatcgct
ataaactaca
ttgaaagcct
aactaactaa
ttaaaacttt
accaatataa
gaaggactag
gaactactcc
ctgaatgtac
ccagcaactc
taattcaaca
atggttttgg
tgaagcaatc
atattgaata
cgattactgg
gggatcacaa
ggcatgatga
ctaagccaga
taaaatcaac

Mus musculus

Ile Lys
5
Asp Pro
20
Arg Phe

Gln Leu

Ile Asn

Leu
85
Arg

Asp

Arg
100

Met Ser

Leu
Asp
Ala
Gly
Asp
70

Ser

Thr

val

455

tctttttatt
ttctctatct
caatggcctc
aattaatgac
gcaaaccagt
agtcaaaaat
cctagaagaa
cttaattcaa
tgtagaaaaa
acaattaaac
tattcaagaa
ctttcttcag
caccatttat
tcaagttttt
tcgaatagat
gaggcttgat
taattatgtt
ttctttttac
caatgtcccc
agcaaaagga
gtgtggagaa
gaggagaaga
caaaatgttg

Phe Leu

Leu Ser

Met Leu
40
His Gly
55
Ile Phe

Leu Arg

Thr Ser

Glu Leu

120

gttcctctag
ccagagccaa
cttcagttgg
atatttcaaa
gaaatcaaag
gaagaggtaa
aaaattctac
aatcaacctg
caagataata
caacagcata
cccacagaaa
ttgaatgaaa
aacagaggtg
catgtctact
ggatcacaaa
ggagaatttt
ttacgaattg
ttgggaaatc
aatgcaatcc
cacttcaact
aacaacctaa
ggattatctt
atccatccaa

Val
10
Phe

Phe Val

Ser
25
Asp

Asp

Asp Val

Leu Lys Asp

Gln Leu
75
Glu

Lys
Thr Asn
90
Thr Leu
105

Asn

Gln

Ser Lys

-118-

460

ttatttcctc
aatcaagatt
gacatggtct
aactcaacat
aagaagaaaa
agaatatgtc
ttcaacaaaa
aaactccaga
gcatcaaaga
gtcaaataaa
tttctctatc
taagaaatgt
aacatacaag
gtgatgttat
acttcaatga
ggttgggcct
agttggaaga
acgaaaccaa
cggaaaacaa
gtccagaggg
atggtaaata
ggaagtctca
cagattcaga

Pro Leu Val

Ser Ala

30
Ile
45
Val

Lys

Phe
60
Asn

His

Ile Phe

Ile Lys

Val Lys

110
Glu
125

Leu

Pro

Leu

Glu

Asn

Ser

cagaattgat
tgctatgtta
taaagacttt
atttgatcag
ggaactgaga
acttgaactc
agtgaaatat
acacccagaa
ccttctccag
agaaatagaa
ttccaagcca
aaaacatgat
tggcatgtat
atcaggtagt
aacgtgggag
agagaagata
ctggaaagac
ctatacgcta
agatttggtyg
ttattcagga
taacaaacca
aaatggaagg
aagctttgaa

Ile
15
Ser

Ala
Glu

Ala Asn

Lys Thr
Gln
80

Glu

Asp

Glu
95
Glu Glu

Leu Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1383



Glu
Leu
145
Val
Glu
His
Gln
Thr
225
Asp
Ser
Tyr
Lys
Gly
305
Tyr
Asp
Ser
Ile
Asn
385
Gly
Tyr

Tyr

Met

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

<400>

Glu
130
Thr
Thr
Leu
Met
Glu
210
Thr
Leu
Gly
Cys
Asp
290
Phe
Ala
Trp
His
Pro
370
His
Trp
Asn

Trp

Met
450

Lys
Asn
Ser
Leu
Gln
195
Pro
Pro
Pro
Val
Asp
275
Gly
Gly
Ile
Lys
Glu
355
Gly
Arg
Trp
Lys
Arg

435
Leu

164
406
PRT
Ngudoi

164

Met Ser Gly

1

Thr Ala Val

Pro Arg Phe

35

Leu Gln Leu

50

Thr
Leu
Leu
Gln
180
Ile
Ser
Pro
Ala
Tyr
260
Thr
Ser
Arg
Val
Asp
340
Thr
Ala
Ala
Trp
Pro
420

Pro

Gln

hién dai

Ala
Ile
Lys
165
Ser
Lys
Glu
Leu
Asp
245
Thr
Gln
Gln
Leu
Gln
325
Ser
Asn
Leu
Lys
Asn
405
Arg

Gln

Pro

Leu
Leu
150
Ser
Val
Glu
Asn
Gln
230
Cys
Ile
Ser
Asp
Asp
310
Gln
Lys
Tyr
Pro
Gly
390
Asp
Thr

Ser

Thr

Ala Pro Thr

5

Leu Leu Ser

20

Ala Ser Trp

Gly Gln Gly

Gln
135
Ser
Phe
Glu
Ile
Ser
215
Leu
Ser
Lys
Gly
Phe
295
Gly
Ser
His
Thr
Glu
375
Gln
Ile
Lys

Arg

Thr
455

Ala
Ala
Asp

Leu
55

His
Pro
Val
Glu
Glu
200
Leu
Asn
Ala
Pro
Ser
280
Asn
Glu
Asn
Tyr
Leu
360
His
Leu
Cys

Ser

Lys
440

Gly
Gln
Glu

40
Arg

22393

Lys
Ala
Glu
Gln
185
Lys
Ser
Glu
Val
Arg
265
Pro
Glu
Phe
Tyr
Val
345
His
Thr
Tyr
Gly
Arg

425
Leu

Ala
Gly
25

Met

Glu

Val
Gly
Gln
170
Tyr
Gln
Ser
Thr
Tyr
250
Asn
Trp
Thr
Trp
Ile
330
Glu
Val
Asp
Cys
Glu
410

Pro

Tyr

Ala
10
Gly

Asn

His

-119-

Arg
Ala
155
Gln
Lys
Leu
Lys
Glu
235
Asn
Ser
Thr
Trp
Leu
315
Leu
Tyr
Ala
Leu
Pro
395
Asn

Glu

Ala

Leu
Pro
Val

Ala

Ala
140
Gln
Asp
Gln
Arg
Ser
220
Asn
Arg
Gln
Leu
Glu
300
Gly
Arg
Ser
Glu
Met
380
Glu
Asn

Arg

Ile

Met
Val
Leu

Glu
60

Leu
Glu
Asn
Leu
Lys
205
Arg
Thr
Gly
Gly
Ile
285
Asn
Leu
Leu
Phe
Ile
365
Phe
Ser
Leu

Arg

Lys
445

Leu
Gln
Ala

45
Arg

Glu
His
Ser
Ser
190
Thr
Ala
Glu
Glu
Phe
270
Gln
Tyr
Glu
Glu
His
350
Ala
Ser
Tyr
Asn
Arg

430
Ser

Cys
Ser
30

His

Thr

Glu
Pro
Ile
175
Gln
Gly
Pro
Gln
His
255
Asn
His
Glu
Lys
Leu
335
Leu
Gly
Thr
Ser
Gly
415
Gly

Ser

Ala
15

Lys
Gly

Arg

Gln
Glu
160
Arg
Gln
Ile
Arg
Asp
240
Thr
Val
Arg
Lys
Ile
320
Gln
Gly
Asn
Trp
Gly
400
Lys

Ile

Lys

Ala
Ser
Leu

Ser



22393

Gln Leu Ser Ala Leu Glu Arg Arg Leu Ser Ala Cys Gly Ser Ala Cys
65 70 75 80
Gln Gly Thr Glu Gly Ser Thr Asp Leu Pro Leu Ala Pro Glu Ser Arg
85 90 95
Val Asp Pro Glu Val Leu His Ser Leu Gln Thr Gln Leu Lys Ala Gln
100 105 110
Asn Ser Arg Ile Gln Gln Leu Phe His Lys Val Ala Gln Glu Gln Arg
115 120 125
His Leu Glu Lys Gln His Leu Arg Ile Gln His Leu Gln Ser Gln Phe
130 135 140
Gly Leu Leu Asp His Lys His Leu Asp His Glu Val Ala Lys Pro Ala
145 150 155 160
Arg Arg Lys Arg Leu Pro Glu Met Ala Gln Pro Val Asp Pro Ala His
165 170 175
Asn Val Ser Arg Leu His Arg Leu Pro Arg Asp Cys Gln Glu Leu Phe
180 185 190
Gln Val Gly Glu Arg Gln Ser Gly Leu Phe Glu Ile Gln Pro Gln Gly
195 200 205
Ser Pro Pro Phe Leu Val Asn Cys Lys Met Thr Ser Asp Gly Gly Trp
210 215 220
Thr Val Ile Gln Arg Arg His Asp Gly Ser Val Asp Phe Asn Arg Pro
225 230 235 240
Trp Glu Ala Tyr Lys Ala Gly Phe Gly Asp Pro His Gly Glu Phe Trp
245 250 255
Leu Gly Leu Glu Lys Val His Ser Ile Thr Gly Asp Arg Asn Ser Arg
260 265 270
Leu Ala Val Gln Leu Arg Asp Trp Asp Gly Asn Ala Glu Leu Leu Gln
275 280 285
Phe Ser Val His Leu Gly Gly Glu Asp Thr Ala Tyr Ser Leu Gln Leu
290 295 300
Thr Ala Pro Val Ala Gly Gln Leu Gly Ala Thr Thr Val Pro Pro Ser
305 310 315 320
Gly Leu Ser Val Pro Phe Ser Thr Trp Asp Gln Asp His Asp Leu Arg
325 330 335
Arg Asp Lys Asn Cys Ala Lys Ser Leu Ser Gly Gly Trp Trp Phe Gly
340 345 350
Thr Cys Ser His Ser Asn Leu Asn Gly Gln Tyr Phe Arg Ser Ile Pro
355 360 365
Gln Gln Arg Gln Lys Leu Lys Lys Gly Ile Phe Trp Lys Thr Trp Arg
370 375 380
Gly Arg Tyr Tyr Pro Leu Gln Ala Thr Thr Met Leu Ile Gln Pro Met
385 390 395 400
Ala Ala Glu Ala Ala Ser
405

<210> 165
<211> 386
<212> PRT
<213> Trinh tu nhadn tao

<220>
<223> Téng hop

<400> 165
Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu Ser Pro Glu
1 5 10 15

Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn

-120-



Gly Leu

Lys Gly
50

Ser Phe

65

Lys Glu

Val Lys
Glu Glu

Leu Thr
130

Val Thr

145

Lys Pro

Pro Ser
Ser Leu

Asp Pro
210

Thr Ala

225

Val Vval

Glu Phe
Arg Thr

Val Leu
290

Thr Cys

305

Thr Asn

Leu Asp
Lys Lys
Glu Gly

370

Gly Lys
385

Leu
35

Gln
Tyr
Leu
Asn
Lys
115
Asn
Ser
Cys
Val
Ser
195
Asp
Gln
Ser
Lys
Ile
275
Pro
Met
Asn
Ser
Asn

355
Leu

<210> 166
<211> 235
<212> PRT
<213> Trinh ty nhén tao

<220>

20
Gln

Ile
Asp
Arg
Met
100
Ile
Leu
Leu
Pro
Phe
180
Pro
Val
Thr
Ala
Cys
260
Ser
Pro
Val
Gly
Asp
340

Trp

His

<223> Téng hop

<400> 166

Leu
Asn
Leu
Arg
85

Ser
Leu
Ile
Lys
Pro
165
Ile
Ile
Gln
Gln
Leu
245
Lys
Lys
Pro
Thr
Lys
325
Gly
Val

Asn

Gly
Asp
Ser
70

Thr
Leu
Leu
Gln
Thr
150
Cys
Phe
Val
Ile
Thr
230
Pro
vVal
Pro
Glu
Asp
310
Thr
Ser

Glu

His

His
Ile
55

Leu
Thr
Glu
Gln
Asn
135
Phe
Lys
Pro
Thr
Ser
215
His
Ile
Asn
Lys
Glu
295
Phe
Glu
Tyr

Arg

His
375

Gly
40

Phe
Gln
Tyr
Leu
Gln
120
Gln
Val
Cys
Pro
Cys
200
Trp
Arg
Gln
Asn
Gly
280
Glu
Met
Leu
Phe
Asn

360
Thr

22393

25
Leu

Gln
Thr
Lys
Asn
105
Lys
Pro
Glu
Pro
Lys
185
Val
Phe
Glu
His
Lys
265
Ser
Met
Pro
Asn
Met
345

Ser

Thr

Lys
Lys
Ser
Leu
90

Ser
Val
Glu
Glu
Ala
170
Ile
Val
Val
Asp
Gln
250
Asp
Val
Thr
Glu
Tyr
330
Tyr

Tyr

Lys

-121-

Asp
Leu
Glu
75

Gln
Lys
Lys
Thr
Pro
155
Pro
Lys
Val
Asn
Tyr
235
Asp
Leu
Arg
Lys
Asp
315
Lys
Ser

Ser

Ser

Phe
Asn
60

Ile
Val
Leu
Tyr
Pro
140
Arg
Asn
Asp
Asp
Asn
220
Asn
Trp
Pro
Ala
Lys
300
Ile
Asn
Lys

Cys

Phe
380

Val
45

Ile
Lys
Lys
Glu
Leu
125
Glu
Gly
Leu
Val
Val
205
Val
Ser
Met
Ala
Pro
285
Gln
Tyr
Thr
Leu
Ser

365
Ser

30
His

Phe
Glu
Asn
Ser
110
Glu
His
Pro
Leu
Leu
190
Ser
Glu
Thr
Ser
Pro
270
Gln
vVal
Val
Glu
Arg
350

Val

Arg

Lys
Asp
Glu
Glu
95

Leu
Glu
Pro
Thr
Gly
175
Met
Glu
Val
Leu
Gly
255
Ile
Val
Thr
Glu
Pro
335
Val

Val

Thr

Thr
Gln
Glu
80

Glu
Leu
Gln
Glu
Ile
160
Gly
Ile
Asp
His
Arg
240
Lys
Glu
Tyr
Leu
Trp
320
Val
Glu
His

Pro



Gly
Pro
Leu
His
Phe
65

Glu
Asn
Ser
Glu
His
145
Ser
Ser
Thr

Ala

Glu
225

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

Ala
Ser
Ala
Lys
50

Asp
Glu
Glu
Leu
Glu
130
Pro
Ile
Gln
Gly
Pro

210
Gln

<220>

<223>

<400>

Pro
Glu
Asn
35

Thr
Gln
Glu
Glu
Leu
115
Gln
Glu
Arg
Gln
Ile
195

Arg

Asp

167
182
PRT
Trinh

167

Ser Arg Ile

1
Pro

Gly
Lys
Ser
65

Lys
Val

Glu

Leu

Lys
Leu
Gly
50

Phe
Glu
Lys

Glu

Thr

Ser
Leu
35

Gln
Tyr
Leu
Asn
Lys

115
Asn

Ser
Pro
20

Gly
Lys
Ser
Lys
Val
100
Glu
Leu
Val
Glu
His
180
Gln

Thr

Ala

Arg
Lys
Leu
Gly
Phe
Glu
85

Lys
Glu
Thr
Thr
Leu
165
Met
Glu

Thr

Ser

ti nhan

Téng hop

Asp
Arg
20

Gln
Ile
Asp
Arg
Met
100
Ile

Leu

Gln
Phe
Leu
Asn
Leu
Arg
85

Ser

Leu

Ile

Val
Ser
Leu
Gln
Tyr
70

Leu
Asn
Lys
Asn
Ser
150
Leu
Gln
Pro

Pro

His
230

tao

Asp
Ala
Gly
Asp
Ser
70

Thr
Leu

Leu

Gln

Asp
Arg
Gln
Ile
55

Asp
Arg
Met
Thr
Leu
135
Leu
Gln
Ile
Ser
Pro

215
His

Asn
Met
His
Ile
55

Leu
Thr
Glu

Gln

Asn

Pro
Phe
Leu
40

Asn
Leu
Arg
Ser
Ala
120
Ile
Lys
Ser
Lys
Glu
200

Leu

His

Ser
Leu
Gly
40

Phe
Gln
Tyr
Leu
Gln

120
Gln

22393

Asp
Ala
25

Gly
Asp
Ser
Thr
Val
105
Leu
Leu
Ser
Val
Glu
185
Asn

Gln

His

Ser
Asp
25

Leu
Gln
Thr
Lys
Asn
105

Lys

Pro

Leu
10

Met
His
Ile
Leu
Thr
90

Glu
Gln
Ser
Phe
Glu
170
Ile
Ser

Leu

His

Phe
10

Asp
Lys
Lys
Ser
Leu
90

Ser

Val

Ala

-122-

Ser
Leu
Gly
Phe
Arg
75

Ser
Leu
His
Pro
Val
155
Glu
Glu
Leu

Asn

His
235

Asp
vVal
Asp
Leu
Glu
75

Gln
Lys
Lys

Thr

Ser
Asp
Leu
Gln
60

Thr
Thr
Asn
Lys
Ala
140
Glu
Gln
Lys

Ser

Glu
220

Ser
Lys
Phe
Asn
60

Ile
Val
Leu
Tyr

Pro

Phe
Asp
Lys
45

Lys
Asn
Leu
Ser
Val
125
Gly
Gln
Tyr
Gln
Ser

205
Thr

Val
Ile
Val
45

Ile

Lys

Glu

Leu
125
Glu

Asp
Val
30

Asp
Leu
Glu
Gln
Lys
110
Arg
Ala
Gln
Lys
Leu
190
Lys

Glu

Ser
Leu
30

His
Phe
Glu
Asn
Ser
110
Glu

His

Ser
15

Lys
Phe
Asn
Ile
Val
95

Leu
Ala
Gln
Asp
Gln
175
Arg

Ser

Asn

Pro
15

Ala
Lys
Asp
Glu
Glu
95

Leu

Glu

Pro

Ala
Ile
Val
Ile
Lys
80

Lys
Glu
Leu
Glu
Asn
160
Leu
Lys
Arg

Thr

Glu
Asn
Thr
Gln
Glu
80

Glu
Leu

Gln

Glu



22393

130 135 140
Val Thr Ser Leu Lys Ser Phe Val Glu Lys Glu Gln Lys Leu Ile Ser
145 150 155 160
Glu Glu Asp Leu Gly Gly Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
165 170 175
His His His His His His
180
<210> 168
<211> 33
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Tdng hop

<400> 168
Arg Phe Ala Ser Trp Asp Glu Met Asn Val Leu Ala His Gly Leu Leu
1 5 10 15
Gln Leu Gly Gln Gly Leu Arg Glu His Ala Glu Arg Thr Arg Ser Gln
20 25 30
Leu

<210> 169

<211> 33

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Téng hop

<400> 169
Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala Asn Gly Leu Leu
1 5 10 15
Gln Leu Gly His Gly Leu Lys Asp Phe Val His Lys Thr Lys Gly Gln
20 25 30
Ile

<210> 170
<211> 26
<212> PRT
<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 170

Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile Leu Ala
1 5 10 15

Asn Gly Leu Leu Gln Leu Gly His Gly Leu

20 25

-123-



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

<220>
<223>

<400>

Ala Gly Ser Ser Pro

1

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

<220>
<223>

<400>

171

7

PRT

Trinh ty nhdn tao

Téng hop
171
5
172
5
PRT
Trinh tyu nhén tao
Téng hop

172

Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>

5

173
10
PRT
Trinh ty nhén tao

Tédng hop

173

Gly Pro Ser Ser Gly Ala

1

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

<220>
<223>

<400>

5

174

6

PRT

Trinh ty nhén tao

Téng hop

174

Gly Gly Gly Gly Ser Lys

1

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

<400>

5

175
455
PRT
Rattus norvegicus

175

22393

Gly Gly

Pro Pro Pro Lys
10

-124-



Met
Ser
Pro
Gly
Lys
65

Cys
Lys
Val
Glu
Leu
145
Val
Glu
His
Gln
Thr
225
Asp
Ser
Tyr
Lys
Gly
305
Tyr
Asp
Asn
Ile
Asp
385
Gly
Tyr

Ser

Met

His
Arg
Lys
Leu
50

Gly
Phe
Glu
Lys
Glu
130
Thr
Thr
Leu
Ile
Glu
210
Thr
Leu
Gly
Cys
Asp
290
Phe
Ala
Trp
His
Pro
370
His
Trp
Asn

Trp

Met
450

Thr
Val
Ser
35

Leu
Gln
Tyr
Leu
Asn
115
Lys
Ser
Ser
Leu
Gln
195
Pro
Pro
Pro
Val
Asp
275
Gly
Gly
Ile
Lys
Glu
355
Glu
Arg
Trp
Lys
Arg

435
Leu

Ile
Asp
20

Arg
Gln
Ile
Asp
Arg
100
Met
Met
Leu
Leu
Gln
180
Ile
Thr
Pro
Ala
Tyr
260
Thr
Ser
Arg
Val
Asp
340
Thr
Ala
Ala
Phe
Pro
420

Pro

Gln

Lys
Pro
Phe
Leu
Asn
Leu
85

Arg
Ser
Ala
Val
Lys
165
Ser
Lys
Glu
Leu
Asp
245
Thr
Gln
Gln
Leu
Lys
325
Ser
Asn
Leu
Lys
Ser
405
Arg

Arg

Pro

Leu
Asp
Ala
Gly
Asp
70

Ser
Thr
Leu
Leu
Gln
150
Ser
Val
Glu
Asn
His
230
Cys
Ile
Ser
Asn
Asp
310
Gln
Lys
Tyr
Pro
Gly
390
Asp
Ala

Gly

Thr

Leu
Leu
Met
His
55

Ile
Leu
Thr
Glu
Gln
135
Asn
Phe
Glu
Ile
Ser
215
Leu
Ser
Arg
Gly
Phe
295
Gly
Ser
His
Thr
Glu
375
Gln
Met
Lys

Gly

Thr
455

Leu
Ser
Leu
40

Gly
Phe
Gln
Ser
Leu
120
His
Pro
Val
Glu
Glu
200
Leu
Lys
Ala
Pro
Thr
280
Asn
Glu
Asn
Tyr
Leu
360
His
Leu
Cys

Ser

Lys
440

22393

Phe
Pro
25

Asp
Leu
Gln
Thr
Lys
105
Asn
Arg
Pro
Glu
Gln
185
Asn
Tyr
Glu
Ile
Ser
265
Pro
Gln
Phe
Tyr
Ala
345
His
Arg
Tyr
Gly
Lys

425
Leu

Val
10

Phe
Asp
Lys
Lys
Asn
90

Leu
Ser
Val
Gly
Gln
170
Tyr
Gln
Ser
Ala
Tyr
250
Ser
Arg
Thr
Trp
Ile
330
Glu
Val
Asp
Cys
Glu
410

Pro

Tyr

-125-

Val
Asp
Val
Asp
Leu
75

Glu
Gln
Lys
Arg
Ala
155
Gln
Lys
Leu
Lys
Lys
235
Asn
Ser
Thr
Trp
Leu
315
Leu
Tyr
Ala
Leu
Pro
395
Asn

Glu

Ser

Pro
Ser
Lys
Phe
60

Asn
Ile
Val
Leu
Ala
140
Arg
Asp
Gln
Arg
Pro
220
Asn
Arg
Gln
Leu
Glu
300
Gly
Arg
Ser
Glu
Met
380
Glu
Asn

Arg

Ile

Leu
Val
Ile
45

Val
Ile
Lys
Lys
Glu
125
Leu
Glu
Asn
Leu
Lys
205
Arg
Ile
Gly
Val
Ile
285
Asn
Leu
Leu
Phe
Ile
365
Phe
Ser
Leu

Arg

Lys
445

Val
Pro
30

Leu
His
Phe
Glu
Asn
110
Ser
Glu
His
Ser
Ser
190
Thr
Ala
Glu
Glu
Phe
270
Gln
Tyr
Glu
Glu
His
350
Ala
Ser
Tyr
Asn
Arg

430
Ser

Ile
15

Ser
Ala
Lys
Asp
Glu
95

Glu
Leu
Glu
Pro
Ile
175
Gln
Gly
Pro
Gln
His
255
Asn
His
Glu
Lys
Leu
335
Leu
Ala
Thr
Ser
Gly
415
Gly

Ser

Ser
Glu
Asn
Thr
Gln
80

Glu
Glu
Leu
Gln
Glu
160
Arg
Gln
Ile
Arg
Asp
240
Thr
Val
Arg
Lys
Ile
320
Gln
Gly
Asn
Trp
Gly
400
Lys

Ile

Lys



<210> 176
<211> 252
<212> PRT
<213> Trinh tyu nhén

<220>

<223> Téng hop

<400> 176

Ser Arg
1
Pro Lys

Gly Leu

Lys Gly
50

Cys Phe

65

Lys Glu

Val Lys
Glu Glu

Leu Thr
130

Val Thr

145

Glu Leu

His Ile
Gln Glu

Thr Thr
210

Glu Gln

225

Ile Ser

Val
Ser
Leu
35

Gln
Tyr
Leu
Asn
Lys
115
Ser
Ser
Leu
Gln
Pro
195
Pro

Lys

Glu

<210> 177
<211> 210
<212> PRT
<213> Macaca fascicularis

<400> 177

Met Phe
1

Ser Arg

Pro Lys

Gly Leu

Thr
Ile
Ser

35
Leu

Asp
Arg
20

Gln
Ile
Asp
Arg
Met
100
Met
Leu
Leu
Gln
Ile
180
Thr
Pro

Leu

Glu

Pro
Phe
Leu
Asn
Leu
Arg
85

Ser
Ala
Val
Lys
Ser
165
Lys
Glu
Leu

Ile

Asp
245

tao

Asp
Ala
Gly
Asp
Ser
70

Thr
Leu
Leu
Gln
Ser
150
val
Glu
Asn
His
Ser

230
Leu

Leu
Met
His
Ile
55

Leu
Thr
Glu
Gln
Asn
135
Phe
Glu
Ile
Ser
Leu
215
Glu

His

Ile Lys Leu Leu

5

Asp Gln Asp Asn

20

Arg Phe Ala Met

Gln Leu Gly His

Ser
Leu
Gly
40

Phe
Gln
Ser
Leu
His
120
Pro
Val
Glu
Glu
Leu
200
Lys

Glu

His

Leu
Ser
Leu

40
Gly

22393

Pro Phe
10

Asp Asp

25

Leu Lys

Gln Lys
Thr Asn

Lys Leu
90

Asn Ser

105

Arg Val

Pro Gly
Glu Gln

Gln Tyr
170

Asn Gln

185

Tyr Ser

Glu Ala
Asp Leu

His His
250

Phe Ile
10

Ser Phe

25

Asp Asp

Leu Lys

-126-

Asp
Val
Asp
Leu
Glu
75

Gln
Lys
Arg
Ala
Gln
155
Lys
Leu
Lys
Lys
Gly

235
His

Val
Asp
Val

Asp

Ser
Lys
Phe
Asn
60

Ile
vVal
Leu
Ala
Arg
140
Asp
Gln
Arg
Pro
Asn
220
Gly

His

Pro
Ser
Lys

Phe

Val
Ile
Val
45

Ile
Lys
Lys
Glu
Leu
125
Glu
Asn
Leu
Lys
Arg
205

Ile

Glu

Leu
Val
Ile

45
Val

Pro
Leu
30

His
Phe
Glu
Asn
Ser
110
Glu
His
Ser
Ser
Thr
190
Ala

Glu

Gln

Val
Ser
30

Leu

His

Ser
15

Ala
Lys
Asp
Glu
Glu
95

Leu
Glu
Pro
Ile
Gln
175
Gly
Pro

Gln

Lys

Ile
15
Pro

Ala

Lys

Glu
Asn
Thr
Gln
Glu
80

Glu
Leu
Gln
Glu
Arg
160
Gln
Ile
Arg

Asp

Leu
240

Ser
Glu
Asn

Thr



50
Lys Gl
65

y Gln

Ser Phe Tyr

Lys Gl

u Leu

Val Lys Asn

Glu Gl
13
Leu Th
145
Val Th

Asp Le
His Se
Gln G1

21

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

<220>
<223>

<400>

115
u Lys
0
r Asn

r Ser
u Leu

r Gln
195

u

0

178
356
PRT

Ile
Asp
Arg
100
Met
Ile
Leu
Leu
Gln

180
Ile

Asn
Leu
85

Arg
Ser
Leu
Ile
Lys
165
Thr

Lys

Trinh ty nhan

Tédng hop

178

Gly Pro Val Gln

1
Asn Va

His Al

Ser Al
50

Pro Le

65

Gln Th

Lys Va
Gln Hi
Thr Il
13
Gly Gl
145
Met I1
Glu As

Val Hi

1l Leu
a Glu
35
a Cys
u Ala
r Gln

1 Ala

s Leu
115

e Lys

0

y Pro

e Ser
p Asp

s Thr
195

Ala
20

Arg
Gly
Pro
Leu
Gln
100
Gln
Pro
Ser
Leu
Pro

180
Ala

Ser
His
Thr
Ser
Glu
Lys
Gln
Ser
Cys
Val
Ser
165
Asp

Gln

Asp
70

Ser
Thr
Leu
Leu
Gln
150
Ser

val

Glu

tao

Lys
Gly
Arg
Ala
Ser
70

Ala
Gln
Gln
Pro
Phe
150
Pro

Val

Thr

55
Ile

Leu
Thr
Glu
Gln
135
Asn
Phe

Glu

Ile

Ser
Leu
Ser
Cys
55

Arg
Gln
Arg
Phe
Pro
135
Ile
Ile

Gln

Gln

Phe
Gln
Tyr
Leu
120
Gln
Gln
Val

Glu

Glu
200

Pro
Leu
Gln
40

Gln
Val
Asn
His
Gly
120
Phe
Val

Ile

Thr
200

22393

Gln
Thr
Lys
105
Asn
Lys
Pro
Glu
Gln

185
Asn

Arg
Gln
25

Leu
Gly
Asp
Ser
Leu
105
Leu
Lys
Pro
Thr
Ser

185
His

Lys
Ser
90

Leu
Ser
Val
Ala
Lys
170
Tyr

Gln

Phe
10

Leu
Ser
Thr
Pro
Arg
90

Glu
Leu
Cys
Pro
Cys
170
Trp

Arg

-127-

Leu
75

Glu
Gln
Lys
Lys
Thr
155
Gln
Lys

Leu

Ala
Gly
Ala
Glu
Glu
75

Ile
Lys
Asp
Pro
Lys
155
Val

Phe

Glu

60
Asn

Ile
Val
Leu
Tyr
140
Pro
Asp

Gln

Arg

Ser
Gln
Leu
Gly
60

Val
Gln
Gln
Glu
Ala
140
Ile
Val

Val

Asp

Ile
Lys
Lys
Glu
125
Leu
Glu
Asn

Leu

Met
205

Trp
Gly
Glu
45

Ser
Leu
Gln
His
Pro
125
Pro
Lys
Val

Asn

Tyr
205

Phe
Glu
Asn
110
Ser
Glu
His
Ser
Asn

190
Thr

Asp
Leu
30

Arg
Thr
His
Leu
Leu
110
Arg
Asn
Asp
Asp
Asn

190
Asn

Asp
Glu
95

Glu
Leu
Glu
Pro
Ile
175
Gln

Asn

Glu
15

Arg
Arg
Asp
Ser
Phe
95

Arg
Gly
Leu
Val
vVal
175
Val

Ser

Gln
80

Glu
Glu
Leu
Gln
Glu
160
Lys
Gln

Ile

Met
Glu
Leu
Leu
Leu
80

His
Ile
Pro
Leu
Leu
160
Ser

Glu

Thr
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Leu Arg Val Val Ser Ala Leu Pro Ile Gln His
210 215
Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys
225 230 235
Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly Ser
245 250
Val Tyr Val Leu Pro Pro Pro Glu Glu Glu Met
260 265
Thr Leu Thr Cys Met Val Thr Asp Phe Met Pro
275 280
Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu Asn
290 295
Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe Met
305 310 315
Val Glu Lys Lys Asn Trp Val Glu Arg Asn Ser
325 330
vVal His Glu Gly Leu His Asn His His Thr Thr
340 345
Thr Pro Gly Lys
355
<210> 179
<211> 363
<212> ADN
<213> Trinh ty nhdn tao
<220>
<223> Téng hop
<400> 179
gaggtgcagc ttttggagtc tgggggaggc ttggtacagc
tcctgtgcag cctctggatt cacctttagc acctatgcca
ccagggaagg ggctggaggg ggtctcaggt attagtggta
gcagactccg tgaagggccg attcaccatc tccagagaca
ctgcaaatga acagcctgag agccgaggac acggccgtat
ggcttactat ggttcgggga attaacctac tggggccagg
tca
<210> 180
<211> 121
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Tbng hop
<400> 180
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Gly Ile Ser Gly Thr Gly Tyr Arg Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75

-128-

Gln
220
Asp

Asp Trp

Leu Pro

Val Arg Ala

Thr Lys Lys

270

Glu Asp Ile

285
Lys

Tyr Asn

300
Tyr

Ser Lys

Tyr Ser Cys
Phe

350

Lys Ser

ctggggggtc
tgagctgggt
ctggttatag
attccaagaa
attactgtgc
gaaccctggt

Val Gln

Thr Phe
30
Leu
45
Ala

Gly

Tyr
60

Lys Asn

Pro
Ser
Glu
Asp

Ser

Met Ser

Ala Pro
240
Pro Gln
255
Gln Val

Tyr Val

Thr Glu

Leu Arg
320
Ser Val
335

Ser Arg

cctgagactc
ccgccaggcet
aacatactac
ctcgctgtat
gaaagatcgg
caccgtctcc

Gly
15
Thr

Gly
Tyr
Gly Val
Ser Val

Leu Tyr

80

60

120
180
240
300
360
363
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Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 95
Ala Lys Asp Arg Gly Leu Leu Trp Phe Gly Glu Leu Thr Tyr Trp Gly
100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 181
<211> 24 .
<212> ADN
<213> Trinh ty nhédn tao

<220>
<223> Téng hop

<400> 181
ggattcacct ttagcaccta tgcc

<210> 182

<211> 8

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Téng hop

<400> 182
Gly Phe Thr Phe Ser Thr Tyr Ala
1 5

<210> 183

<211> 24

<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> Téng hop

<400> 183
attagtggta ctggttatag aaca

<210> 184

<211> 8

<212> PRT

<213> Trinh tuyu nhén tao

<220>
<223> Tdng hop

<400> 184

Ile Ser Gly Thr Gly Tyr Arg Thr
1 5

<210> 185

<211> 42

-129-



<212>
<213>

ADN

<220>
<223> Tdng

<400> 185

hop

Trinh tu nhén tao

22393

gcgaaagatc ggggcttact atggttcggg gaattaacct ac

Ala Lys Asp Arg Gly Leu Leu Trp Phe Gly Glu Leu Thr Tyr

<210> 186

<211> 14

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 186

1 5

<210> 187

<211> 318

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Tdng hop

<400> 187

gacatccaga tgacccagtc tccttccacc

atcacttgcc gggccagtca gagtattaat

gggaaggccc ctaacctcct gatctataag

aggttcagcg gcagtggatc tgggacagaa

gatgattttg caacttatta ctgccaacaa

accaaggtgg aaatcaaa

<210> 188

<211> 106

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Téng hop

<400> 188

Asp Ile Gln Met Thr Gln Ser Pro

1 5

Asp Arg Val Thr Ile Thr Cys Arg
20

Leu Ala Trp Tyr Gln Gln Lys Pro

35 40
Tyr Lys Ala Ser Ser Leu Glu Ser
50 55

Ser Gly Ser Gly Thr Glu Phe Thr

65 70

Asp Asp Phe Ala Thr Tyr Tyr Cys

Ala

10

ctgtctgcat
aactggttgg
gcgtctagtt
ttcactctca
tataatgatt

Thr
10
Ser

Ser Leu
Gln
25

Gly

Lys Ala

Gly Vval Pro

Thr Ile
75

Tyr

Leu

Gln Gln

-130-

ctgtaggaga
cctggtatca
tagaaagtgg
ccatcagcag
attggacgtt

Ser Ala Ser

Ile Asn
30

Leu

Ser

Asn
45
Arg

Pro

Ser Phe

60

Ser Ser Leu

Asn Asp Tyx

cagagtcacc
acagaaacca
ggtcccatca
cctgcagcect

cggccaaggg

Val
15
Asn

Gly
Trp

Leu Ile

Ser Gly

Gln Pro
80

Trp Thr

42

60

120
180
240
300
318



85

Phe Gly Gln Gly Thr

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

<220>
<223>

<400>

100

189

18

ADN

Trinh tu nhén

Téng hop

189

cagagtatta ataactgg

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

<220>
<223>

<400>

190

6

PRT

Trinh ty nhan

Téng hop

190

Gln Ser Ile Asn Asn

1

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

<220>
<223>

<400>

5

191

9

ADN

Trinh tuyu nhén

Téng hop

191

aaggcgtct

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

<220>
<223>

<400>

192
3
PRT

22393

90
Lys Val Glu Ile Lys
105

tao

tao

Trp

tao

Trinh tu nhan tao

Téng hop

192

Lys Ala Ser

1

<210>

193

<211> 24

<212>

ADN

<213> Trinh ty nhén tao

-131-

95

18



<220>
<223> Téng hop

<400> 193
caacaatata atgattattg gacg

<210> 194

<211> 8

<212> PRT

<213> Trinh tuyu nhan tao

<220> ,
<223> Téng hop

<400> 194
Gln Gln Tyr Asn Asp Tyr Trp Thr
1 5

22393

-132-

24





