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Linh vire k§ thuat dwge dé cap

Sang ché d& cap dén linh virc thudc khang thé, cu thé 13 thudc khéng thé khang
ANGPTL3 va str dung chiing. '

Tinh trang k§ thuit ciia sdng ché

St trinh bay trong ban mé ta ndy chi cung cdp thong tin co ban lién quan dén
sang ché va c6 thé khong nhét thiét phai cau thanh giai phap k§ thust.

Gen ma hoéa cho protein 3 tuong tu angiopoietin (ANGPTL3, ANGPTL-3) 1a gen
m61, duge xéc dinh boi Conklin va ddng tac gia. Tir co s dit liéu EST dua trén trinh
tu tin hiéu va xoin ludng cuc, ho da phan 14p cADN co6 chiéu dai déy du cia
ANGPTL3 & nguoi tir thu vién cADN & gan/la 1ach cta bao thai ngudi (Conklin va
dbng tac gia, 1999, Genomics 62: 477-482). Protein ANGPTL3 ciia ngudi gdm 460
axit amin (RANGPTL3) c6 mirc d6 twong ddng vé amino axit véi protein ANGPTL3
ctia chudt 14 76% va c6 céu tric ddc trung cila angiopoietin: peptit tin hiéu, viing xoin
m¢é rong duge du doan 1a s€ tao thanh cudn day dang bc kép dime hoic trime, doan
peptit lién két ngin, va viing tuong ddng fibrinogen hinh cau (FD) (Conklin va ddng
tac gia, 1999, Genomics 62: 477-482). ANGPTL3 khac véi angiopoietin (ANG), va
ANGPTL3 khong lién két v6i Tie2. Tuy nhién, n6 ciing c6 thé gy ra su hinh thanh
mach méu méi bing cach lién két véi integrin avB3 thong qua FD & dau tan ciing C

ctia n6 (Camenisch va dong tac gia, 2002, J BiolChem 277: 17281-17290).

Ngoai ra, ANGPTL3 13 yéu té quan trong anh hudéng dén qua trinh chuyén héa
chét béo. ANGPTLS3 c6 thé &rc ché hoat tinh ctia LPL, do d6 1am giam d6 thanh thai
cua triglyxerit va lipoprotein ty trong thdp, dong thoi sy gia ting triglyxerit trong méu
¢6 lién quan dén bénh sinh clia nhidu bénh chuyén héa. Luong triglyxerit trong huyét
thanh ting cao c6 thé lién quan dén qua trinh bénh 1y ctia xo vita ddng mach bing cach
gay két tap tiéu cAu va tao ra chét rc ché hoat héa plasminogen-1 (PAI-1), 1am ting s
lwong t& bao bot va thuc diy su ting sinh va di cu cta t& bao co tron clia mach mau.
Khang thé khang ANGPTL3 c6 thé lién két dic hiéu véi ANGPTL3, do d6 hoat dong
ctia ANGPTL3 ¢6 thé bi rc ché hoidc c6 thé bi can thiép va do d6, cé thé didu tri cac
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bénh nhu xo vita déng mach va ting lipit mdu. Hién nay, cac khang thé khang
ANGPTL3 khiac nhau d3 dugc boc 10 trong cac tai liéu sang ché nhu
WO02012174178A1, WO2008073300A2 va CN107085112A.

Ban chét ky thuit ciia sdng ché

Sang ché d& xult khang thé khang ANGPTL3 hoic doan lién két v6i khang
nguyén ciia né. Theo mot sb phwong 4n, sang ché @& xuét khang thé khang ANGPTL3
hodc doan lién két v6i khang nguyén cia nd, bao gdm ving bién ddi chudi ning va

viing bién d6i chudi nhe ciia khang thé, trong d6:

i) ving bién dbi chudi ning bao gdm HCDR1, HCDR2 va HCDR3 twong dong
v& trinh ty véi trinh ty cta ving bién dbi chudi ning, dugc thé hién trong SEQ ID
NO:9, va ving bién ddi chudi nhe bao gdm LCDRI, LCDR2 vi LCDR3 tuong ddng
vé trinh tur véi trinh tu cia ving bién ddi chudi nhe, dugc thé hién trong SEQ ID
NO:10;

i) ving bién d8i chudi ning bao gdbm HCDR1, HCDR2 va HCDR3 tuong ddng
vé trinh ty véi trinh tu cta ving bién dbi chudi ning, dugc thé hién trong SEQ ID
NO:11, va ving bién dbi chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3 twong dong
vé trinh tir v6i trinh tu cta ving bién ddi chudi nhe, dugc thé hién trong SEQ ID
NO:12; hoac

iii) ving bién ddi chudi nang bao gdbm HCDR1, HCDR2 va HCDR3 tuong ddng
v& trinh tu v6i trinh ty cda ving bién dbi chudi nang, dugc thé hién trong SEQ ID
NO:13, va ving bién dbi chudi nhe bao gdm LCDR1, LCDR2 va LCDR3 tuong dong
vé& trinh ty véi trinh tu cia ving bién d6i chudi nhe, dugc thé hién trong SEQ ID
NO:14.

Theo mét s6 phuong 4n, sang ché dé xuat khang thé khang ANGPTL3 hoic doan
lién két v6i khang nguyén ciia né nhu duge mé ta trén ddy, bao gém ving bién dbi

chudi nang va ving bién doi chudi nhe, trong d6:

iv) ving bién ddi chudi ning bao gdbm HCDR1, HCDR2 va HCDR3 ¢ trinh tir
1an luot dugc thé hién trong SEQ ID NO:18, SEQ ID NO:19 va SEQ ID NO:20, va
ving bién @i chudi nhe bao gdm LCDRI, LCDR2 va LCDR3 c¢6 trinh tir 14n lugt
duoc thé hién trong SEQ ID NO:15, SEQ ID NO:16 va SEQ ID NO:17;
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v) ving bién ddi chubi ning bao gbm HCDR1, HCDR2 va HCDR3 c6 trinh tir
1an luot duoc thé hién trong SEQ ID NO:24, SEQ ID NO:25 va SEQ ID NO:26, va
ving bién dbi chudi nhe bao gdm LCDRI1, LCDR2 va LCDR3 c6 trinh tur 14n luot
dugc thé hién trong SEQ ID NO:21, SEQ ID NO:22 va SEQ ID NO:23; hoic

vi) ving bién d6i chudi ning bao gdbm HCDR1, HCDR2 va HCDR3 c6 trinh tur
lan lugt dugc thé hién trong SEQ ID NO:24, SEQ ID NO:28 va SEQ ID NO:26, va
ving bién dbi chudi nhe bao gdm LCDR1, LCDR2 va LCDR3 c6 trinh tir 14n luot
duoc thé hién trong SEQ ID NO:27, SEQ ID NO:22 va SEQ ID NO:23. Theo mdt sb
phuong 4n, sang ché dé xudt khéng thé khang ANGPTL3 hoic doan lién két voi khang
nguyén ctia n6 nhu duge mé ta trén ddy, bao gdm ving bién dbi chudi ning va ving

bién ddi chudi nhe, trong dé:

(A) ving bién dbi chudi nang nay c6 mirc d6 twong dong vé trinh tu it nhit 1a
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98% hodc 99% so véi trinh tr dugc thé
hién trong SEQ ID NO:9, va/hoic ving bién dbi chudi nhe c6 mirc do tuong ddng vé
trinh tir it nhét 13 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hoic 99% so véi
trinh tr duoc thé hién trong SEQ ID NO:10;

(B) ving bién ddi chudi ning niy c6 mirc d6 twong dong vé trinh tur it nhit 1a
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98% hodc 99% so véi trinh tu dugc thé
hién trong SEQ ID NO:11, va/hodc vung bién dbi chudi nhe c6 murc do twong déng vé
trinh tr it nhit 1a 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99% so véi
trinh tu dugc thé hién trong SEQ ID NO:12; hodc

(C) ving bién d6i chudi ning nay c6 mic d6 twong déng vé trinh tir it nhit 13
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%., 98% hoic 99% so véi trinh ti dugc thé
hién trong SEQ ID NO:13, va/hoic ving bién ddi chudi nhe c6 mirc d¢ trong ddng vé
trinh tr it nhét 12 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hodc 99% so v&i
trinh tu dugc thé hién trong SEQ ID NO:14.

Theo mét sb phuong 4n, sang ché dé xuat khang thé khang ANGPTL3 hoic doan
lién két voi khang nguyén ciia né nhu duge mé ta trén ddy, bao gdm vung bién ddi
chudi ning va ving bién dbi chudi nhe nhu dugc thé hién duéi day:

(D) ving bién dbi chudi ning niy cé trinh tr duoc thé hién trong SEQ ID NO:9,
va ving bién dbi chudi nhe c6 trinh tyr duoc thé hién trong SEQ ID NO:10;
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(E) ving bién dbi chudi ning ndy c6 trinh tir dugc thé hién trong SEQ ID NO:11,
va vung bién dbi chudi nhe c6 trinh tr dugc thé hién trong SEQ ID NO:12; hodc

(F) ving bién dbi chudi ning ndy c6 trinh tir duge thé hién trong SEQ ID NO:13,
va ving bién dbi chudi nhe cé trinh tu duge thé hién trong SEQ ID NO:14.

Theo mot sb phuong 4n, sang ché @ xuit khang thé khang ANGPTL3 hodc doan
lién két véi khang nguyén cia né nhu duge mé ta trén day, trong d6 khang thé khang
ANGPTL3 con bao gém ving bao thii ctia chudi ning va ving bao thi ctia chudi nhe;
Theo mdt sb phuong 4n, ving bao thu cta chudi ning ndy dugc chon tir nhém bao
gbm ving bao thi IgG1, IgG2, 1gG3 va IgG4 ciia ngudi, va ving bao thi ciia chudi
nhe dugc chon tir nhém bao gdm chudi k ctia ngudi va viing bao thi ctia chudi A; Theo
mdt s6 phuong 4n, ving bao thi cia chudi ning c6 trinh tir duge thé hién trong SEQ
ID NO:29 hoac trinh ti ¢ mic do tuong déng vé trinh tu so véi trinh tr duge thé hién
trong SEQ ID NO. 29 it nhit 12 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98% hoac 99%, va/hodc ving bao thi cia chudi nhe ¢6 trinh tur
duoc thé hién trong SEQ ID NO:30 hodc trinh ty ¢6 muc d9 tuwong déng v trinh tu it
nhit 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98% hodc 99% so véi trinh tu duoc thé hién trong SEQ ID NO. 30. Theo mét sb
phuong én, sang ché d& xuit khang thé khang ANGPTL3 hoic doan lién két v6i khang
nguyén ctia né nhu duoc mé ta trén ddy, trong d6 khang thé khang ANGPTL3 bao

gom chuoi ndng va chuoi nhe, trong do,

(C) chudi ning c6 mirc dd trong ddng so véi trinh tyr dugc thé hién trong SEQ ID
NO:31 it nhit 12 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% hodc 99%, va/hodc chudi nhe cé mirc do tuong déng so voi trinh tur dugc
thé hién trong SEQ ID NO:32 it nhét 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98% hodc 99%;

(H) chudi ning c6 mitc ¢ twong ddng it nhét 13 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% hoic 99% so véi trinh tu duge thé
hién trong SEQ ID NO:33, va/hoic chudi nhe c6 mirc do twong ddng so véi trinh tir
duogc thé hién trong SEQ ID NO:34 it nhit 13 85%, 86%, 87%, 88%, 89%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98% hoic 99%; hoic
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(D) chudi ning c6 mirc d6 twong ddng so véi trinh tir dugce thé hién trong SEQ ID
NO:35 it nhit 13 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98% hodic 99%, va/hodc chudi nhe c6 mirc dd trong ddng so véi trinh tu dugc
thé hién trong SEQ ID NO:36 it nhit 1 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%., 94%, 95%, 96%, 97%., 98% hodc 99%. |

Theo mot sb phuong 4n, sang ché dé xuat khang thé khang ANGPTL3 hoic doan
lién két v6i khang nguyén ctia né nhu dugc md ta trén ddy, trong d6 khang thé khang

ANGPTL3 bao gdm chudi ning va chudi nhe, trong do,

(J) chudi ning c6 trinh tu duoc thé hién trong SEQ ID NO:31, va chudi nhe c6
trinh tu dugc thé hién trong SEQ ID NO:32;

X) chudi ning c6 trinh tir duge thé hién trong SEQ ID NO:33, va chudi nhe cb
trinh tr duge thé hién trong SEQ ID NO:34; hodc

(L) chudi ning c6 trinh tr duge thé hién trong SEQ ID NO:35, va chudi nhe c6
trinh tr duge thé hién trong SEQ ID NO:36.

Theo mét s6 phuong 4n, sang ché dé xuét khing thé khang ANGPTL3 d3 phan
14p hoidc doan lién két v6i khang nguyén cia né, trong d6 khang thé khang ANGPTL3
hodc doan lién két v6i khing nguyén clia né canh tranh véi khang thé khang
ANGPTLS3 hodc doan lién két v6i khang nguyén cia né nhu duoc mé ta trén day dé
lien két voi khang nguyén ANGPTL3. Theo mét sé phuong 4n, khang nguyén
ANGPTL3 nay 12 ANGPTL3 cia ngudi, ANGPTL3 ciia chu6t nhat, ANGPTL3 ctia
khi hodc ANGPTL3 cuta chudt.

Theo mot sb phuong 4n, khang thé dugc mo ta trong ban mé ta ndy 13 khang thé
ctia ngudi hoic khang thé cé ngudn gbe tir ngudi. Theo mot s6 phuong 4n, doan lién
két khang nguyén duge md ta trong ban md ta ndy dugc chon tir nhém bao gdm Fab,
F(ab")2, Fab', Fd, Fv, dsFv, scFv, Fab va dime ctia doan globulin mién dich. Theo mot
sb phuong 4n, khing thé khang ANGPTL3 hoic doan lién két v6i khang nguyén ciia
n6 theo sang ché cé it nhit mot trong cac déu hidu tir a — d sau day:

a. Lién két dic hiéu v6i protein ANGPTL3. Theo mét s6 phuong 4n, khang thé
khang ANGPTL3 hoic doan lién két v6i khang nguyén ciia né lién két véi ANGPTL3
cua ngudi, ANGPTL3 cua chudt nhit, ANGPTL3 ciia khi dudi dai cynomolgus
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va/hodc ANGPT3L ciia chudt v6éi ECso nhé hon 10nM (vi du, nhé hon hodc bing 5nM,
nhé hon hodc bing 3nM, nhé hon hodc bing 1nM, nhé hon hoic bing 0,8nM, nho hon
hodc bang 0,6nM, nhé hon hojc bang 0,4nM, nhé hon hogc bing 0,3nM, hoic nhé hon
hodc br?mg 0,20M); Theo mét $6 phuong 4n, ECsy dugc x4c dinh béng phuong phéap
ELISA, vi du, nhu dugc m6 ta trong vi du thir nghiém 1 theo sang ché; Theo mot sb
phuong 4n, ECso dugce xéc dinh b%mg phuong phap HTRF, vi du, nhu duge mé ta trong

vi du thir nghiém 2 theo sang ché;

b. Lién két v6i protein ANGPTL3 c6 4i luc cao. Theo mdt s6 phuong 4n, khang
thé khang ANGPTL3 hoic doan lién két v6i khang nguyén cta né lién két véi
ANGPTL3 cta ngudi, ANGPTL3 cia chudt nhit, ANGPTL3 cia khi dubi dai
cynomolgus vi/hoic khang nguyén ANGPTL3 clia chudt c6 tri s6 KD nhé hon 10E-10
M (vi du, nho hon hodc bing 9E-10 M, nhd hon hoic bang 8E-10 M, nhé hon hoic
bing 7E-10 M, nho hon hoic bang 6E-10 M, nhé hon hodc bing 3E-10 M, nhé hon
hodc bing 2E-10 M, nhé hon hodc bang 1E-10 M, nho hon hoic bing 8E-11 M, nho
hon hodc bang 6E-11 M, hodc nhé hon hodc bing 5E-11 M); Theo mdt s phuong 4n,
- tri s6 KD duge x4c dinh bing phuong phép Biacore, vi du, nhu duge mo ta trong vi du
thr nghiém 4 theo sang ché;

c. Chen trc ch8 ANGPTL3 khang enzym LPL. Theo mdt s6 phuong 4n, khang thé
khang ANGPTL3 hoic doan lién két v6i khang nguyén ctia né chen trc ché ANGPTL3
cia ngudi, ANGPTL3 cta chudt nhit, ANGPTL3 cta khi dudi dai cynomolgus |
va/hodc ANGPTL3 cia chudt khang hoat tinh enzym LPL v6i tri sb IC5y nho hon
170nM (vi du, nhé hon hoic bing 80nM, nhé hon hoic bang 135nM, hoic nhé hon
hodc bing 551M). ICs, c¢6 thé duoc xac dinh biang thir nghiém hoat tinh enzym, vi du,

nhu dugc mo ta trong vi du thir nghiém 3 theo sang ché; va/hoic

d. C6 tac dung ha lipit méu tdt. Theo mot s& phuong 4n, téc dung ha lipit cua
khang thé khang ANGPTL3 hodc doan lién két khang nguyén clia n6 theo sang ché
duoc thé hién trong Vi du thir nghiém 5, 6 va/hodc 7. Theo mot sd phuong é4n, sdng
ché @ xut phén tir axit nucleic mi héa khang thé khang ANGPTL3 hoic doan lién

két khang nguyén ctia n6 duoc md ta trén day.

Theo mdt s& phwong 4n, sang ché @ xult vecto bao gdm phan tir axit nucleic nhu

dugce mo ta trén day.
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Theo mot s phuong 4n, sing ché d& xuit t€ bio chi bao gbm phén tir axit
nucleic nhu dugc mé ta trén ddy. Theo mot sd phwong 4n, séng ché dé xuit té bio chi
thu dugc bing cich bién nap (hodc tai nap hoic chuyén nap) véi vecto nhu duge mé ta
trén day; té bio chii nay dugc chon tir nhém bao gdm té bao nhan so va té bao nhan
thue, t8t hon 13 t€ bao nhan thuc, t6t hon nita 1a t& bao dong vat c6 via. Theo mét sb
phuong 4n, t& bao chii ndy khéng bao gdm t& bio ngudi bat ky c6 kha nang phat trién
thanh c4 thé hoan chinh, vi du, t& bao gbc phéi ngudi, trimg di thu tinh hoic té bao
mam; Theo mot sb phuong én, té bao chu nay la t& bao nhan thue, t6t hon 1a té bao
dong vat c6 vi, bao gdm nhung khong gidi han & CHO, 293, NSO va té bao dong vét
¢ via trong do viée chinh sira gen (vi du, loai bd cac gen nhu FUT8 hodc GnT-III) cé
thé thay ddi bién ddi glycosyl hoa ciia khang thé hoic doan lién két khang nguyén cia
n6 va do d6, thay ddi chirc ning ADCC cua khang thé hoic doan lién két khang
nguyén cta nd; Theo mdt sb phuong 4n, té€ bao dong vat ¢6 via nay khong bao gdm té

bao ngudi.

Theo mét sé phuong 4n, sing ché d& xudt duoc phdm chira khang thé khang
ANGPTL3 hodc doan lién két véi khang nguyén cia né véi luong didu tri hitu hiéu
nhu dugc mo ta trén ddy hodc phan tr axit nucleic nhu duge md ta trén day, va mdt
hodc nhiéu chit mang dugc dung, chét pha lodng dugc dung, chit dém duge dung
hodc t4 dige duge dung. Theo mdt sé phuong 4an, dugc phdm nay chira khang thé
khang ANGPTL3 hodc doan lién két véi khang nguyén ctia nd nhu dugc mé ta trén
day hodc phan tir axit nucleic nhu duge mo ta trén day véi luong nam trong khoang tir
0,01% khéi lrong dén 99% khdi lwong. Theo mét sb phuong 4n, durge phim nay chira
khang thé khang ANGPTL3 hoic doan lién két véi khang nguyén ctia né nhu duge mo
ta trén day hodc phén tir axit nucleic nhu dwgc mé ta trén ddy vdi lugng nim trong

khoéng 0,1-2000mg/don vi lidu, t6t hon nita 14 ndm trong khoang 1-1000mg.

Theo mét sb phuong 4n, séng ché d& xuit phuong phép phat hién hoic xac dinh
mién dich ANGPTL3, bao gdm khang thé khang ANGPTL3 hoic doan lién két véi
khang nguyén ctia n6 nhu duoc md ta trén ddy. Theo mot khia canh khéc, sang ché dé
xudt phuong phép phét hién mic do biéu hién cia ANGPTL3 trong miu tir dbi tugng
in vitro, va phuong phép nay bao gdm budc cho khang thé khang ANGPTL3 hoic
doan lién két v6i khang nguyén ciia né di dugc mé ta trong sang ché tiép xtic véi mau;

Theo mot sb phuong én, mau nay 13 huyét thanh, huyét thanh hoic miu mau toan phén
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tir d6i trong. Theo mdt s§ phuong 4n, mirc d6 bidu hién cia ANGPTL3 c6 thé dugc
phat hién bing cach sir dung phurong phép bat ky dbi véi ngudi ¢ hidu biét trung binh
trong linh vuc k§ thuit ndy, bao gdm nhung khong giéi han & Western blot, thidm tach
mién dich, ELISA va khéi pho.

Theo mot sb phwong 4n, sang ché d& xuit kit bao gdm khang thé khang

ANGPTL3 hodc doan lién két v6i khang nguyén cia né nhu duge mo ta trén day.

Theo mdt sb phuong 4n, sang ché dé xuit phuong phép tao ra khang thé khang

ANGPTL3 hoic doan lién két v6i khang nguyén ciia né nhur duge mo ta trén day.

Theo mot sé phuong 4n, sang ché @& xuit sir dung khang thé khang ANGPTL3
hoic doan lién két v&i khang nguyén ctia n6 nhu duge mb ta trén day dé diéu ché hoa
chét phat hién mién dich cia ANGPTL3.

Theo mét sb phuwong 4n, sang ché d& xut khang thé khang ANGPTL3 hoic doan
lién két v6i khang nguyén ciia n6 nhu duoc mé ta trén day dé st dung trong phat hién
mién dich hodc x4c dinh ANGPTL3.

Theo mot sb phuong 4n, sing ché d& xuit kit bao gdm khéng thé khang
ANGPTL3 hoic doan lién két véi khang nguyén clia né nhu dwgc mé ta trén ddy.
Theo mét sb phuong 4n, sang ché dé xuat kit phat hién muc do biéu hién cua
ANGPTL3, bao gdm khang thé khiang ANGPTL3 hodc doan lién két véi khang
nguyén cta né nhu duoc mé ta trén ddy. Theo mot sd phuong 4n, kit nay duoc sir dung
trong phuong phap phat hién murc d6 biéu hién cia ANGPTL3 dwgc mod ta trong ban
md ta ndy; Theo mdt s6 phuong 4n, phuong phap phat hién nay 1a phuong phép bét ky
d3 biét dbi v6i ngudi ¢ hidu biét trung binh trong linh vuc k§ thuat ndy, bao gdm
nhung khong gidi han & Western blot, thdm tach mién dich, ELISA v khéi phd.

Theo mdt sb phwong 4n, sang ché d& xuét phuong phap diéu tri bénh hodc rbi
loan, bao gi‘)m bude cho dbi tugng st dung khang thé khang ANGPTL3 hodc doan lién
két v6i khang nguyén ctia né, phan tir axit nucleic hodc dugc phim nay nhu duge mo
ta trén day véi luong diéu tri hitu hiéu; Theo mot sb phuong 4n, bénh hodc r6i loan
nay 1a bénh hoic 16i loan lién quan dén ANGPTL3; Theo mét $6 phuong 4n, bénh

hoc réi loan nay 1 ting cholesterol mau, ting lipit mau hosc bénh mach vanh.
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Theo mét s6 phuong 4n, sang ché d& xuét sir dung khang thé khdng ANGPTL3
hodc doan lién két v6i khang nguyén ciia nd, phan tir axit nucleic hodc dugc phdm nay
nhu dugc mo ta trén day dé diéu ché thubc diéu tri bénh hoic rdi loan. Theo mdt sb
phuong an, bénh hodc r6i loan nay 1a bénh hodc r6i loan lién quan dén ANGPTL3;
Theo mét sé phuong 4n, bénh hoic réi loan ndy 13 ting cholesterol méu, ting lipit mau

hodc bénh mach vanh.

Theo mot sb phwong 4n, sang ché d& xuét khang thé khang ANGPTL3 hoic doan
lién két v6i khéng nguyén cta nd, phan tir axit nucleic hodc duge phdm nay nhu duge
md t trén ddy @& st dung l1am thudc. Theo mot sd phwong 4n, thudce nay dugc sir dung
d8 didu tri bénh hoic rdi loan lién quan dén ANGPTL3; Theo mdt s6 phuong 4n, bénh

hodc rbi loan nay 1a ting cholesterol méu, ting lipit mau hodc bénh mach vanh.
MO ta chi tiét sing ché
Thuét ngflt (dinh nghia)

Dé thuan tién cho viéc hiéu sang ché, mot s6 thuat ngit khoa hoc va ky thuat duogc
dinh nghia cu thé dusi day. Tru khi dugc dinh nghia cu thé trong ban mo6 ta nay, tht ca
cac thuat ngtr khoa hoc va k¥ thuat khac dugc sit dung trong ban md ta nay c6 nghia
thuong duoc ngudi cé hiéu biét trung binh trong linh vuc k§ thuat ¢6 lién quan dén
sang ché hiéu theo nghia thong thudng.

Ma ba chit cai va ma mdt chir cai doi véi axit amin dugce sir dung trong sang ché

nhu dugc mo ta trong J. biol. chem, 243, trang 3558 (1968).

"Khang thé" dugc mo ta trong ban mé ta nay dugc ding dé chi globulin mién
dich, va khang thé nguyén ven tu nhién c¢é cdu tric chudi tetrapeptit duge hinh thanh
bing cach ndi gifra hai chudi ning twong déng va hai chudi nhe trong ddng bing lién
két disulfua lién chudi. Theo su khéc biét trong thanh phén axit amin va thit ty sip xép
ctia ving bao thu cia chudi ning, cac globulin mién dich c6 thé dugc chia thinh nim
16p, hay con goi 13 cac dang quyét dinh khang nguyén ctia cac globulin mién dich, cu
thé 14 IgM, IgD, IgG, IgA v IgE, v6i cac chudi ning tuong tmg clia ching 14n lugt 13
chudi p, chudi &, chudi y, chudi a va chudi . Ig ctia cing mot 16p cb thé dugc chia
thanh c4c phan 16p khac nhau, tiiy theo su khac biét vé thanh phén axit amin cta ving
ban 1& va s6 lugng va vi tri ciia lién két disulfua ctia chudi ning; vi du, IgG c6 thé duge

chia thanh IgG1, IgG2, IgG3 va IgG4. Chudi nhe c6 thé duoc chia thinh chudi k hoic
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) theo sur khac biét trong ving bao thi. Mdi 16p trong sb nam 16p Ig b thé c¢6 chudi «

hoic chudi .

Trong chudi khang thé ning va nhe, trinh tir ctia khoang 110 axit amin gan diu
tan cing N thay dbi dang ké va do do, dugc goi 13 ving bién dbi viing bién ddi (ving
Fv); céac trinh tu axit amin con lai gén dau tan cung C tuong dbi dn dinh va do do,
duoc goi 12 ving bao thi. Ving bién ddi bao gdbm 3 ving siéu bién (HVR) va 4 ving
khung (FR) ¢ trinh tr twong d6i bao thi. Ving siéu bién 3 x4c dinh tinh dic hiéu cla
khang thé va x4c dinh tinh dac hiéu ctia khang thé va do @6, con duge goi 13 viing x4c
dinh tinh bd thé (CDR). M3i ving bién dbi chudi nhe (VL) hoic ving bién dbi chudi
ning (VH) bao gdm 3 CDR va 4 FR dugc sép xép tir dau tin cling amino dén déu tin
cung carboxy theo thir tu sau: FR1, CDR1, FR2, CDR2, FR3, CDR3 va FR4. 3 CDR
ctia chudi nhe duwge ding dé chi LCDR1, LCDR2 va LCDR3, va 3 CDR cua chudi
ning duqc ding dé chi HCDR1, HCDR2 va HCDR3.

2
A

Bén canh cc khang thé c6 chidu dai day du, "khang thé" dugc mé ta trong ban
md t& ndy con bao gdm céc doan lién két khang nguyén c6 kha ning lién két v6i khang
nguyeén.

Céc khang thé dugc mé ta trong ban mb ta ndy bao gdbm cac khang thé ctia nguoi.

"Khang thé ciia chudt" duoc mé ti trong ban mé ta nay 13 khang thé don dong
khing ANGPTL3 theo kién thirc va k§ ning ctia ngudi c6 hidu biét trung binh trong
linh vurc k¥ thuét nay. Tai thoi diém bao ché, khang nguyén ANGPTL3 duoc tiém vio
céc dbi tugng thir nghiém, sau d6 cac khdi u lai biéu hién khang thé c6 trinh trr hoic
dic tinh chire ndng mong mubn duoc phan 1ap. Theo mot phuong 4n duge wu tién theo
sang ché, khang thé khang ANGPTL3 ciia chudt hodc doan lién két khang nguyén ctia
ching ¢6 thé bao gdm thém viing bao thi ctia chudi nhe ciia chudi x hoic chudi A ctia
chudt hoic bién thé cia chung, hoic con bao gdm ving bao thi cta chudi ning cia

IgG1, IgG2, hodc IgG3 ctia chudt hodc bién thé cia ching.

Thudt ngit "khang thé kham" dugc mé ta trong ban mo ta nay dugce dung dé chi
khang thé thu dwoc bing cach dung hop ving bién ddi ciia khéng thé khéc loai (vi du,
chudt) v6i ving bao thu clia khang thé me (vi du, khang thé cta nguoi), cé thé lam
giam d4p tng mién dich gy ra do khang thé khac loai. Vi du, khing thé kham

ngudi-chudt 13 dugc tao ra bang cach trude hét tao ra dung hop t& bao tiét ra khang thé

10
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don dong dac hiéu cta chudt, sau d6, tach dong gen m3 héa cho ving bién ddi tir té
bao dung hop té bdo ciia chudt, taich dong gen mi héa cho ving bao thi ctia khang thé
ctia ngudi theo yéu cdu, ndi gen ma héa cho ving bién ddi ciia chudt va gen mi héa
cho ving bién ddi ciia ngudi véi gen kham, chén gen kham niy vao vecto biéu hién,
va cubi cing, biéu hién khang thé phan tir kham & hé thdng t€ bao nhan chudn hoic hé
théng t€ bao nhan so. Theo médt phurong 4n duge wu tién cla sdng ché, khang thé chudi
nhe ctia khang thé kham khang ANGPTL3 con bao gdm ving bao thi cta chudi nhe
ctia chudi x hodc chudi A ciia ngudi hodc bién thé cia ching. Khang thé chudi ning
ctia khang thé kham ANGPTL3 con bao gdm ving bao thi cia chudi ning ciia nguoi
IgG1, IgG2, 1gG3 hoic IgG4 hodc bién thé cta ching, tot hon 13 ving bao thi ciia
chudi ning cta ngudi IgG1, IgG2 hoic IgG4, hoic bién thé IgG1, IgG2 hoic IgG4 sir
dung dot bién axit amin (vi du, dot bién L234A vi/hoic L235A va/hoic dot bién
S228P).

Thuat ngit “khéng thé dugc 1am trong thich v6i ngudi”, con duge ding dé chi
khang thé ghép CDR, 13 khang thé duoc tao ra bing cach ghép trinh tw CDR ciia chudt
vao khung ving bién dbi khang thé cta ngudi, tirc 13, khang thé duge tao ra trong loai
trinh tr khac cia khung khang thé dong mam cta ngudi. Do d6, phan tmg khac loai
gay ra bdi sy c6 mit cia mot sd luong 16n cac thanh phin protein clia chudt trong
khang thé kham c6 thé dugc khic phuc. Trinh tr khung nay cé thé dugc 14y tir co sG
dit liéu ADN cong khai hodc tai liéu tham khdo dugc boc 19, bao gém trinh tr gen
khang thé dong mam. Vi du, trinh tw ADN dong mam ctia cic gen cla ving bién dbi
chudi ning va chudi nhe & ngudi cé thé dugc tim thiy trong co s& dit liéu trinh tu
dong méim ca ngudi "VBase", ciing c6 thé duoc tim thiy trong Kabat, E. A. va dong
tac gia, 1991 Sequences of Proteins of Immunological Interest, ban 1an thit 5. Dé tranh
giam hoat tinh do gidm tinh sinh mién dich, trinh tw khung ving bién dbi ctia khang
thé ngudi c6 thé bi dot bién nguoc hodc dot bién nguoc t6i thiéu dé duy tri hoat tinh.
Khéng thé dugc 1am tuong thich véi nguoi theo sang ché con bao gdm khang thé duoc
1am tuwong thich v6i ngudi tiép tuc chiu dot bién truéng thanh 4i luc CDR bing c4ch

bi€u hién nam men.

Thuit nglt "khang thé ctia nguoi" va "khang thé cd nguodn goc tir nguoi” duge su
dung thay thé cho nhau va c6 nghia 1a mét hodc nhiéu vung bién d6i va vung bao tha

c¢6 ngudn gbe tir trinh tu globulin mién dich clia ngudi. Phuong phép dugc wu tién Ia
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tht ca cac ving bién dbi va ving bao thi déu c6 ngudn gde tir trinh trr globulin mién
dich ctia ngudi, tire 14 "khang thé hoan todn cé ngudn gde tir ngudi" hoic "khang thé
hoan todn tir ngudi". Cac khang thé nay c6 thé thu dugc biang nhidu cich khac nhau,
bao gdm cac khang thé thu dugc bing cach phén 14p té bao B tir PBMC ciia ngudi, 14
lach va mé hach bach huyét va thiét ké thu vién khang thé ciia ngudi phago soi don tu
nhién bing cach st dung phuong phép biéu hién phago hodc bang cach tao mién dich
cho chudt chuyén gen c6 kha ning thé hién chudi nhe va chudi ning khang thé cia
ngudi va sang loc. Cac khang thé ciia ngudi theo sang ché con bao gdm cac khang thé
van lién két véi khang nguyén quan tim va thu duogc bing cach gay dot bién mot hoic

nhiéu axit amin dya trén khang thé clia ngudi.

"Bién thé thong thudng" ciia ving bao thi ciia chudi ning khang thé clia ngudi va
ving bao thi cia chudi nhe khang thé ctia ngudi duge mo ta trong ban mé ta ndy dugc
ding @& chi bién thé cta ving bao thi ciia chudi ning hoic ving bao thi cta chudi
nhe ¢6 ngudn gdc tir ngudi da dugc boc 16 trong gidi phap ky thuit va khong 1am thay
ddi cAu tric va chirc ning cia ving bién ddi khang thé. Vi du vé cac bién thé nay bao
gbm cac bién thé ving bao thi ciia chudi ning IgG1, IgG2, 1gG3 hoic IgG4 véi cac
stra @61 hudng vao vi tri va thay thé axit amin trong ving bao thii ctia chudi ning. Cac
thay thé cu thé 13, vi du, dot bién YTE, dot bién L234A va/hodc L235A, hodc dot bién
8228P, hogc dot bién d€ ¢ dugc cau tric nim vao 16 (sao cho chudi ning ciia khang
thé ¢6 su két hop gitta nim-Fc va 16-Fc) da biét trong linh vire k¥ thudt nay. Cac dot
bién nay di duge x4c nhan 13 1am cho khang thé ¢ cac dic tinh méi, nhung khéng 1am

thay dbi chirc ning ctia ving bién déi khang thé.

Céc thuat ngit "khang thé c6 chidu dai ddy da", "khang thé nguyén ven", "khang
thé hoan chinh" va "khéng thé toan bd" dugc sir dung thay thé cho nhau trong ban mo
ta nay dé chi khang thé & dang gan nhu nguyén ven, nhu dugc phan biét vi doan lién
két khang nguyén duoc dinh nghia dudi diy. Cu thé 13, thut ngit ndy dugc ding dé
chi c4c khang thé trong d6 chudi nhe va chudi ning bao gdm ving bao thii. "Khang
th8" theo sdng ché bao gdm "khang thé c6 chidu dai diy du" va cic doan lién két

khéng nguyén cta ching.

Theo mét s6 phuong an, khang thé c6 chiéu dai day da theo sdng ché bao gdm
khang thé c6 chiéu dai day du duogc tao ra bing cach ndi ving bién doi chudi nhe véi

ving bao thi cla chudi nhe va n6i ving bién d6i chudi ning v4i ving bao thd cia

12
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chudi ning. Ngudi c6 hiéu biét trung binh trong linh vire k§ thuat nay c6 thé chon cac
ving bao thi ctia chudi nhe c6 ngudn gbc khang thé khac nhau va ving bao thu cia
chudi ning tiy theo nhu cau thyuc té, vi du, ving bao thii ctia chudi nhe cé ngudn goc

tir khang thé ctia ngudi va vung bao thi cia chudi ndng.

Thu4t ngit "doan lién két khang nguyén" hoic "doan chic ning” dugc ding dé
chi mdt hodc nhiéu doan khang thé git dugc kha ning lién két dic hitu vai khéang
nguyén (vi du, ANGPTL3). P4 chimg minh dugc ring doan khéng thé c6 chidu dai
dly du c6 thé duoc sir dung dé thuc hién chirc nang lién két khang nguyén cua khang
thé. Vi du v& doan lién két dugc bao gdm trong thudt ngit "doan lién két khang
nguyén" bao gém (i) doan Fab, doan c6 héa tri mdt bao gi‘)m cac vung VL, VH, CL va
CH1; (ii) doan F(ab")2, mdt doan c6 hoa tri hai bao gém hai doan Fab dugc lién két
bing cu ndi disulfua trong ving ban 1&; (iii) doan Fd, bao gém c4c ving VH va CHI;
(iv) Poan Fv, bao gdm céc ving VH va VL cta m@t nhanh cta khang thé; (V) dsFv,
doan lién két khang nguyén 6n dinh dugc hinh thanh béi VH va VL théng qua céc lién
két disulfua lién chudi gitra ching; (vi) dime ctia doan globin mién dich, khang thé dic
hiéu kép va khang thé da dic hiéu, bao gdm cic doan nhu scFv, dsFv va Fab. Ngoai ra,
mdc du hai viing cta doan Fv, VL va VH, dugc ma hoéa boi cac gen riéng biét nhung
ching ¢6 thé dugc lién két véi nhau bang trinh tir lién két tong hop bang cach tai t&
hop, do d6 né c6 kha ning tao ra mot chudi protein duy nhit trong d6 cac ving VL va
VH ghép d6i dé tao thanh phan tr ¢6 hoa tri mot (duge goi 1a Fv chudi don (scFv);
xem, vi du, Bird va dong tac gia (1988) Science 242:423-426; va Huston va déng tac
gia (1988) Proc. Natl. Acad. Sci USA 85:5879-5883)). Céc khang thé chudi don nhur
vdy cling dugc bao gdm trong thuat ngfr "doan lién két khang nguyén" ciia khang thé.
Céc doan khang thé nay thu dugc bang cach sir dung cac phuong phép théng thudng
ma ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit ndy da biét, va duoc sang loc
vé tinh hitu ich theo cach trong ty nhu déi véi cac khang thé nguyén ven. Cac phan
lién két khang nguyén c6 thé duoc san xut bang cong nghé ADN tai t6 hop hoic bing
c4ch phén cét nhd enzym hoic phuong phap héa hoc dbi véi cac globulin mién dich
nguyén ven. Cc khang thé c6 thé thudc cac loai cac 16p khang thé khac nhau, vi dy,
IgG (vi du, loai phu IgG1, IgG2, IgG3 hodc IgG4), khang thé IgAl, IgA2, IgD, IgE
hoac IgM.

Fab 14 doan khang thé ¢6 khéi luong phan tir khoang 50.000, c6 hoat tinh lién két

13
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khang nguyén va cé thé thu duoc bang cach xir 1y cac phan tir khang thé IgG bang
proteaza papain (phan cit gbc axit amin tai vi trf 224 ctia chudi H), trong d6, khoang
mét ntra chudi H cla phia dau tan cung N va toan bd chudi L duge lién két v6&i nhau

bang céc lién két disulfua.

F(ab"), 12 doan khang thé c6 khéi lugng phén tir khoang 100.000, c6 hoat tinh lién
két khang nguyén, bao gdm hai ving Fab dugc ndi v6i nhau & vi tri ban 18 va c6 thé
thu duge bing cach cit phin dudi cia hai lién két disulfua trong ving ban 18 cta IgG

bing enzym pepsin.

Fab' 12 doan khang thé c6 khéi lugng phén tir khoang 50.000, c6 hoat tinh lién két
khéng nguyén va c6 thé thu duoc bing cach phan cit lién két disulfua trong ving ban
18 ctia F(ab”), dugc md ta trén diy. Fab’ theo sang ché ¢ thé dugc tao ra bang cach sir
dung chét khir, vi du dithiothreitol d& xir Iy F(ab’), theo sang ché, nhan biét dic hiéu
ANGPTL3 va lién két vé6i trinh tyr axit amin clia viing ngoai bao hoic ciu tric ba chidu

cta chung.

Ngoai ra, Fab’co theé dugc tao ra bang cach chén ADN ma hda cho doan Fab' cia
khang thé vao vecto bi€u hién cla t€ bao nhén so hodc té bao nhan chuan va dua vecto

nay vao trong t€ bao nhéan so hodc t€ bao nhén chuan dé bicu hién Fab’.

Thuét ngit "khang thé chudi don", "Fv chudi don" hodc "scFv” dugc dung dé chi
phan tir bao gdm ving bién déi chudi ning cia khang thé (hoic ving; VH) va ving
bién dbi chudi nhe cia khang thé (hodc ving; VL) dugc lién két béi trinh tyr lién két.
Céc phén tir scFv ndy c6 thé c6 céu tric chung: NH,-VL-trinh tu lién két-VH-COOH
hodc NH,-VH-trinh tr lién két-VL-COOH. C4c trinh tu lién két thich hop trong giai
phép k¥ thuit nay bao gdm trinh tw axit amin GGGGS 13p lai hogc cac bién thé cta
chiing, vi du, 1-4 bién thé 1ap lai (Holliger va dong tac gia (1993), Proc. Natl. Acad.
Sci. USA 90:6444-6448). Céc trinh ty lién két khac c6 thé duoc sir dung trong sang
ché dugce mé ta trong Alfthan va dong tac gia (1995), Protein Eng. 8:725-731; Choi va
ddng tac gia (2001), Eur. J. Immunol. 31:94-106; Hu va dong tac gia (1996), Cancer
Res. 56:3055-3061, Kipriyanov va ddng tac gia (1999), J. Mol. Biol. 293:41-56; va

Roovers va ddng tac gia (2001), Cancer Immunol.

Dime ciia doan globin mién dich 13 doan khang thé trong d6 scFv hoic Fab duoc

dime héa va 1a doan khang thé c6 hoat tinh lién két khang nguyén c6 héa tri hai. Trong
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hoat tinh lién két khang nguyén c6 hoa tri hai, hai khang nguyén nay c6 thé gidng nhau
hodc khac nhau.

Khéng thé dac hidu kép va khang thé da dic hiéu duge ding dé chi khang thé c¢6
thé lién két ddng thoi v6i hai hodc nhidu khang nguyén hodc chét quyét dinh khang
nguyén va bao gdm cac doan scFv hodc Fab c6 thé lién két véi ANGPTL3.

Dime ciia doan globin mién dich theo sang ché c6 thé dugc tao ra bang cac budc
sau: thu dugc cADN mi héa cho VH va VL clia khéng thé don dong theo sang ché
nhén biét dic hitu ANGPTL3 cua ngudi va lién két v6i trinh tu axit amin cia vung
ngoai bao hodc cAu tric ba chiéu cta n6, thiét ké ADN mi hoéa cho scEv sao cho d6 dai
trinh tir axit amin cua trinh tu lién Két peptit1a 8 géc hoéc it hon, chén ADN vao vecto
biéu hién t& bao nhan so hoic vecto biéu hién té bao nhan chuln, sau d6 dua vecto
biéu hién nay vao té bao nhan so hodc t& bao nhan chuin dé biéu hién dime ctia doan

globin mién dich.

dsFv thu dugc bang cch lién két cic polypeptit trong d6 mot gdc axit amin trong
mdi VH va VL duoc thay thé bing mot gbc xystein thong qua lién két disulfua gitra
cac gbc xystein. Cac gbc axit amin dugc thay thé bang gbc xystein c6 thé dugc lya
chon theo cac phuong phép da biét (Protein Engineering, 7, 697 (1994)) dua trén du

doan vé cau tric ba chi€u cua khang thé nay.

Khéng thé c¢6 chiéu dai diy da hoic doan lién két khang nguyén theo sang ché c6
thé dugc tao ra béng cac budc sau: thu cADN ma héa khang thé theo sang ché nhan
biét dic hiéu ANGPTL3 cta ngudi va lién két vdi trinh tu axit amin cia vung ngoai
bao hoic ciu triic ba chidu cia nd, thiét k& ADN mi héa dsFv, chén ADN nay vao
vecto biéu hién té bao nhan so hoic vecto biéu hién t& bao nhan chuén, va sau do6 dua

vecto biéu hién nay vao t€ bao nhan so hodc t€ bao nhan chuan dé bi€u hién dsFv.

Thuét ngit "dd khac biét vé axit amin" hodc "dot bién axit amin” dugc ding dé
chi su ¢6 mat cua céac thay d6i hodc dot bién axit amin trong protein hoic polypeptit
bién thé so véi protein hodc polypeptit ban d4u, bao gém ca su xuét hién cia 1, 2,3
hodc nhiéu hon doan chén axit amin, loai bd hoic thay thé trén co s protein hodc

polypeptit ban dau.

”»

Thuit nglr "khung khang thé" hodc "FR” dugc dung dé chi mét phan cia ving

bién d6i VL hoic VH, dugc ding lam khudn cho cic vong lién két khang nguyén
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(CDR) ctia ving bién dbi. V& co ban, n6 13 mot viing bién ddi khong c6 CDR.

Thuat ngit "ving xé4c dinh tinh b sung", "CDR" hodc "ving siéu bién” dugc
dung dé chi mot trong 6 ving siéu bién trong ving bién d6i cia khang thé ma chu yéu
gép phan vao viéc lién két khang nguyén. Néi chung, c6 ba CDR (HCDR1, HCDR2 va
HCDR3) trong mdi viing bién chudi ning va ba CDR (LCDR1, LCDR2 va LCDR3)
trong mdi ving bién chudi nhe. Mot trong nhiéu so d6 bat ky da biét déu c6 thé duoc
sir dung @& xac dinh ranh gi6i trinh tir axit amin ciia CDR, bao gdm cac quy tic danh
s6 "Kabat" (xem Kabat va ddng tac gia, (1991), "Sequences of Protein of Immunogical
Interest", An ban thi 5, Public Health Service, National Institutes of Health, Bethesda,
MD), quy tic danh s "Chothia" (xem Al-Lazikani va dong tac gia, (1997) IMB 273:
927-948) va quy tic danh s6 ImMunoGenTics (IMGT) (Lefranc M. P., Immunologist,
7, 132-136 (1999); Lefranc, M. P., va dong tac gia, Dev. Comp. Immunol., 27, 55-77
(2003)), v.v.

Thuét ngit "epitop" hoic "yéu t§ quyét dinh khang nguyén” duge ding dé chi vi
tr{ trén khang nguyén (vi du, vi tri dic hiéu trén phan tt ANGPTL3) ma globulin mién
dich hoic mét khang thé lién két dic hiéu. Quyét dinh khang nguyén thuong bao gdém
{tnhdt 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14 hodc 15 axit amin k& nhau hoic khéng ké
nhau trong ciu tric khong gian duy nhat. Xem, vi du, Epitope Mapping Protocols in
Methods in Molecular Biology, tap 66, G.E. Morris, Ed. (1996).

Céc thuat ngit "lién két dic hidu", "lién két chon loc", "lién két chon loc véi",
"lién két dic hiéu vé6i" va "c6 kha nang lién két ddc hiéu v6i” duge ding dé chi su lién
két ciia mot khang thé v6i mot quyét dinh khang nguyén trén mot khang nguyén xac
dinh truée. N6i chung, khéng thé lién két véi 4i Iuc (KD) nhé hon khoang 10 M, vi
du, nhé hon khoang 10° M, 10"° M, hodc 10 M, 10™> M hozc nhé hon.

Thuét ngit "KD” duoc ding dé chi hing sé can bing phan ly d6i v6i turong tac
khéng thé-khing nguyén dic hiéu. N&i chung, khang thé theo sang ché lién két voi
ANGPTL3 c6 hing s can bing phan ly (KD) nhé hon khoang 107 M, vi du, nhé hon
khoang 10® M hodc 10° M. Vi du, theo sang ché, tri s6 KD 4i luc cta khang thé d6i
v6i khang nguyén bé mit t& bao dugc xac dinh bang phuong phap FACS; theo cac

phuong 4n khéc, tri so i luc KD cuia khang thé doi véi khang nguyén dugc x4c dinh
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bang cach sit dung phurong phap Biacore; theo cic phuong 4n khéc, lién két ctia khang

thé v6i khéng nguyén duoc x4c dinh bang phuong phép ELISA.

Thu4t ngit "canh tranh" khi dwoc sir dung trong trudng hop céc protein lién két
khéng nguyén (vi du, protein lién két khang nguyén trung hoa hoic khéng thé trung
hoa) canh tranh cho cling mdt epitop, dugc ding dé chi su canh tranh gitta cic protein
lién két khang nguyén, duge xac dinh bang céac thir nghiém sau ddy, trong d6 protein
lién két v6i khang nguyén thir nghiém (vi du, khang thé hodc doan chirc ning mién
dich cta ching) ngin can hodc Grc ché (vi du, 1am giam) su lién két dic hiéu cia
protein lién két khang nguyén vién din (vi du, phdi tir hoic khang thé vién dan) véi
mot khang nguyén chung (vi du, khang nguyén ANGPTL3 hodc mot doan cta ng). C
nhidu loai xét nghiém lién két canh tranh dé x4ac dinh xem mot protein lién két khang
nguyén c¢6 canh tranh vdi protein khac hay khéng, vi du: xét nghiém mién dich phéng
xa truc tiép hodc gian tiép pha rin (RIA), xét nghiém mién dich enzym truc tiép hoic
gian tiép pha rin (EIA) va xét nghiém canh tranh sandwich (xem, vi dy, Stahli va dong
tac gia, 1983, Methods in Enzymology 9:242-253); pha rén biotin-avidin truc tiép EIA
(xem, vi du, Kirkland va déng tac gia, 1986, J. Immunol. 137:3614-3619), thir nghi¢m
dugc gin chit danh diu truc tiép pha rdn va thir nghiém sandwich dugc gin chit danh
d4u truc tiép pha rén (xem, vi du, Harlow va Lane, 1988, Antibodies: A Laboratory
Manual, Cold Spring Harbor Press); pha rin c6 danh déu truc tiép RIA v6i chét danh
ddu 1-125 (xem, vi du, Morel va ddng tac gia, 1988, Molec. Immunol. 25:7-15); pha
rén biotin-avidin tre tiép EIA (xem, vi du, Cheung, va dong tac gia, 1990, Virology
176:546-552) va RIA dugc dénh déu truc tiép (Moldenhauer va dong tac gia, 1990,
Scand. J. Immunol. 32:77-82). Néi chung, thir nghiém lién quan dén viéc st dung
khang nguyén tinh khiét lién két véi bé mit rén hoic té bao mang protein bit ky trong
s& protein lién két khang nguyén dugc thir nghiém khong dugc danh ddu va mot
protein lién két khang nguyén vién din dugc danh dau. Su tc ché canh tranh dugc do
ba“mg cach do lugng chit danh diu lién két véi bé mit rin hodc t& bao khi ¢6 mat cia
protein lién két khang nguyén duoc thir nghiém. N6i chung, protein lién két khang
nguyén dugc thir nghiém c6 mit véi sé luong qua nhidu. Céc protein lién két khang
nguyén dugc x4c dinh béi thit nghiém canh tranh (protein lién két khéng nguyén canh
tranh) bao gdm: protein lién két khang nguyén lién két véi cling mot quyét dinh khang

nguyén nhu mot protein lién két khang nguyén vién din va mot protein lién két khang
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nguyén lién k&t v&i mot quyét dinh khang nguyén ké nhau du gin mét quyét dinh
khang nguyén lién két clia protein lién két khang nguyén vién din, va hai quyét dinh
khéng nguyén lién két v6i nhau v& mat khong gian dé chen lién két. Thong tin chi tiét
khac vé phuong phap dénh gia ring budc canh tranh dugc cung cap trong cac vi du cua
ban mé ta ndy. N6i chung, khi protein lién két khang nguyén canh tranh t6n tai vé6i
lwong qué mirc, su lién két cu thé cia protein lién két khang nguyén vién din véi
khéng nguyén chung s& bi Gc ché (vi du, giam) it nhét 13 khoang 40-45%, 45-50%,
50-55%, 55-60%, 60—65%, 65—70%, 70—75% hodc 75% hoidc cao hon. Trong mdt $6
truong hop, su lién két bi tc ché it nhit 80-85%, 85-90%, 90-95%, 95-97% hoic

97% hoéc cao hon.

Thuit ngtt "phén tr axit nucleic" nhu dugc st dung trong ban md ta nay dugc
dung @& chi phan tr ADN va phan tr ARN. Phan tir axit nucleic c6 thé 1 chudi don
hodc chudi kép, va t6t hon 12 ADN s¢i d6i, mARN sgi don hoic mARN d4 stra déi.
Axit nucleic dugc "lién két chirc nang" khi né dugc dit vao mbi quan hé chirc nang
v&i mét trinh tr axit nucleic khac. Vi du, trinh tu khoi dong hodc trinh tu ting cudng
dwoc lién két chirc ning v6i trinh tr ma hoéa néu né anh hudng dén su phién ma cia
trinh trr ma hoa.

“Po tuong dong" trinh tu axit amin dugc ding @& chi ty 18 phan traim gdc axit
amin ¢4 chung trinh tu thir nhat va trinh ty th hai, trong d6 dé sép xép céc trinh ty
axit amin, cac khoang tréng duge dua vao khi can thiét, & dat dugc phﬁn tram do
trong ddng trinh tir t6i da va su thay thé bat ky khong dugc coi 1a mot phan cta do
tuong ddng trinh tu. Nhiam muc dich x4c dinh phén tram do tuong ddng trinh tir axit
amin, su lién két c6 thé dat dugc theo nhiéu cach khac nhau di biét trong linh vuc nay,
vi du, st dung phan mém méy tinh c6 sin cong khai nhu BLAST, BLAST-2, ALIGN,
ALIGN-2 hoic phdn mém Megalign (DNASTAR). Ngudi c6 hiéu biét trung binh
trong linh vue k§ thuit ndy c6 thé xéc dinh cic thong sb thich hop dé do s lién két,
bao gém thudt to4n bat ky can thiét dé dat duoc su cin chinh t6i da ctia toan bd chiu
dai cia cac chubi duge can chinh.

Thu4t ngit “vecto biéu hién" dugc ding dé chi phan tir axit nucleic c6 kha ning
van chuyén mot axit nucleic khac ma né da duogc lién két. Theo mot phuong an, vecto
13 "plasmit” duoc ding dé chi vong ADN sgi kép hinh tron ma trong d6 céc doan

ADN b4 sung c6 thé dugc ndi v6i nhau. Theo mot phurong 4n khac, vecto ndy 13 vecto
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cua virut, trong dé cac doan ADN bd sung co thé duoc lién két v6i hé gen cua virut.
Céc vecto dugc boc 16 trong ban moé ta ndy c6 kha ning tu dong sao chép trong t€ bao
chit ma ching dugc dua vao (vi du, vecto vi khuén cé ngudn gbc sao chép ctia vi
khudn va vecto dong vat c6 via clia episom) hoic c6 kha ning tich hop vao hé gen ctia
t& bao chu sau khi dugc dua vao té bao chit va do d6 sao chép véi hé gen ciia vat chi

(vi du, vecto ddng vat c6 v khong thudc episom).

Céc phuong phdp san xuit va tinh ché khang thé va cac doan lién két khang
nguyén 13 di biét trong linh vire k¥ thuat ndy, vi du, cic phuong phép dugc mé ta
trong chuong 5-8 va 15 cta Antibodies: A Laboratory Manual, Cold Spring Harbor
Press. Vi du, chudt c6 thé duge mién dich v6i ANGPTL3 ctia ngudi hodc mot doan
cua no, va cac khang thé thu duoc c6 thé dugc bién tinh va tinh ché, va viéc xac dinh
trinh tu axit amin c6 thé dugc thuc hién bing cach st dung cac phuong phép théng
thuong. Tuong tu, cac manh lién két khang nguyén ciing c6 thé duge chuin bi bing
cac phuong phap thong thuong. Khang thé hoic doan lién két khang nguyén duoc mo
ta trong sang ché dugc bién dbi di truyén dé chira mot hodc nhiéu FR cta ngudi bd _
sung trong CDR khéng phéi ciia ngudi. Trinh tu dong mam FR ctia ngudi ¢ thé duge
14y tai trang web cia ImMunoGeneTics (IMGT) bang cich so sanh co s& dit liéu gen
mdm ving bién dbi khang thé ctia ngudi IMGT véi phin mém MOE hodc 1y tir tap
chi immunoglobulin 2001ISBN012441351.

Thuat ngft " té bao chu” dugc ding dé chi mot t& bao ma mot vecto bidu hién da
duge dua vao. Té bio chil ¢6 thé bao gdm t& bao vi khuin, té bao vi sinh vat, té bao
thuc vat hoic té bao dong vat. Céc vi khuin nhay cam véi su bién nap bao gém cac
loai thudc ho Enterobacteriaceae, vi du, cac ching Escherichia coli hodc Salmonella;
cac loai thudc ho Bacillaceae, vi du, Bacillus subtilis; Pneumococcus; Streptococcus
va Haemophilus influenzae. Cac vi sinh vat thich hgp bao gdm Saccharomyces
cerevisiae va Pichia pastoris. Cac dong t& bao vét cha thich hgp bao gdm CHO (dong
té bao budng trimg chudt lang Trung Qudc), t& bao 293 va té bao NSO.

Khéang thé duoc thao tic di truyén hodc doan lién két khang nguyén theo sang ché
c6 thé duge tao ra va tinh ché bang cic phuong phép thong thudng. Vi du, cAc trinh tur
cADN m3 héa cho chudi ning va chudi nhe c6 thé duoc tich dong va tai td hop thanh
mdt vector bidu hién GS. Céc vecto bidu hién globulin mién dich tai t6 hop c6 thé

dugc truyén 8n dinh vao céc t& bao CHO. Hé thdng biéu hién clia dong vat c6 vii, 12
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mdt ky thudt treée ddy digc khuyén nghi nhiéu hon, s& din dén qua trinh glycosyl héa
khang thé, dac biét 14 & vi trf tn cling N ¢ tinh bao thii cao ciia ving Fe. Cac dong vo
tinh én dinh thu duoc bang cich biéu hién cia khang thé lién két dic hiéu véi
"ANGPTL3 ctia nguoi. Cac dong v6 tinh duong dugc mé rong trong moi tredng khong
6 huyét thanh trong 10 phan tmg sinh hoc dé tao ra khang thé. Dung dich nuéi cdy ¢
khang thé tiét ra c6 thé duoc tinh ché bang cac phuong phap théng thudng. Vi du, qua
trinh tinh ché dugc thuc hién trén cot A hoic G Sepharose FF chira cht dém d3 ducjc
didu chinh. C4c doan khong lién két dic hiéu bi rira troi. Khang thé lién két duge rira
giai bang phuong phap gradien pH, va thu 1iy cac doan khang thé duoc phét hién bang
cach str dung SDS-PAGE. Khang thé nay c6 thé dugc loc va cb dic bang c4c phuong
phép théng thuong. Hon hop hoa tan va polyme ciing c6 thé dugc loai bd bang cac
phuong phap thong thudng, vi du, rdy phén t va trao d6i ion. San pham thu duoc cin

duoc lam dong lanh ngay 14p tic, vi dy, & -70°C, hodc dong kho.

"Str dung", "cho st dung" va "diéu tri", khi ap dung cho dfng vat, con nguoi, dbi
tugng thir nghiém, t€ bao, mé, co quan hodc dich sinh hoc, dugc dung dé chi su tiép
xtc v&i thube ngoai sinh, chit diéu tri, chit chan doan hoic ché phém cho ddng vit,
con nguoi, chu thé, té bao, mo, co quan hoic dich sinh hoc. "Sir dung" "cho" va "diéu
tri" c6 thé dé cép dén, vi du, cac phuong phap diéu tri, dugc dong hoc, chin doén,
nghién ctru va thie nghiém. Viée xtt Iy té bao bao gbm tiép xtic héa chit vai té bao va
tiép xtc héa chit véi chit 1dng, trong d6 chat 1ong tiép xtic véi té bao. "Str dung", "cho
st dung" va "didu tri" cling dugc dung dé chi viéc xir ly, vi du, té bao béng thube thir,
chin doan, ché phém lién két hoic béng t€ bao khac in vitro va ex vivo. "Diéu tri", khi
duoc &p dung cho con nguoi, thi y hodc céc d6i twong nghién ciru, duge dung dé chi
viée didu tri tri liéu, cac bién phép phong ngira hodc dir phdng va c4c tmg dung nghién

ctru va chan doan.

"Puge diéu tri" hoic "didu tri” dugc ding dé chi viéc sir dung hop chét diéu tri,
vi du, ché phdm chira hop chét bit ki trong sé cac hop chat lién hop theo sing ché,
bén trong hodc bén ngoai cho bénh nhan cd mdt hodc nhiéu triéu chimg cua bénh ma
thude diéu tri ¢6 tac dung chita bénh da biét. Thong thuong, thudc diéu tri duoc st
dung v6i mot lugng c6 hidu qua dé 1am giam bét mot hodc nhiéu triéu ching ciia bénh
& bénh nhan hoic quin thé dang dugc diéu tri dé 1am giam céc tridu chimg d6 hoic tc

ché su phat trién cia cac tridu chimg d6 & mirc do bat ky c6 thé do ludng duge vé mat
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lam sang. Luong thubc dilu tri ¢6 hitu qua dé giam b6t cac triéu ching ciia bénh cu
thé bat ky (con duoc goi 12 "lvong c6 hidu qua didu tri") c6 thé thay ddi tiy thude vao
nhiéu yéu tb, vi dy, tinh trang bénh, tudi va can ning cua bénh nhan, va kha ning ctia
thubc dé tao ra hiéu qua diéu tri mong mudn & bénh nhan. Liéu mét triu ching cua
bénh d3 thuyén giam hay chua c6 thé duge danh gid bing phuwong phép thir nghiém
1am sang bit ky thudng dugc béc si hodc cic chuyén gia chim séc stc khde khac st
dung dé @anh gia mirc d¢ nghi€ém trong hodc tién trién cua tridu ching. Méc du cac
phuong 4n theo sang ché (vi du, phuong phap hodc sin phdm diéu tri) c6 thé khong
hiéu qué trong viéc lam gidm bat tAt ca céac triéu ching bénh muc ti€u & moi bénh
nhan, nhu dugc x4c dinh theo phwong phép thir nghiém thdng ké bat ky d4 biét trong
Iinh vuc nay, vi dy, thit nghiém t Student, thir nghiém chi-square, thtt nghiém Mann va
Whitney's U, thir nghiém Kruskal-Wallis (tht nghiém H), thd nghiém
Jonckheere-Terpstra va thi nghiém Wilcoxon, ching s& lam gidm céc triéu chig

bénh dich & mot sd lugng bénh nhan c6 § nghia théng ké.

"Sira dbi bao toan" hodc "thay thé hoic thé bao toan” dugc ding dé chi viéc thay
thé c4c axit amin trong mot protein bing cAc axit amin khac ¢é cic dic diém tuong tur
(vi duy, dién tich, kich thuéc chudi bén, tinh ky nuéc/tinh wa nuée hoic cAu tric xuong
sdng va dd cung), sao cho cac thay déi c6 thé dugc thuc hién thudng xuyén ma khong
lam thay ddi hoat tinth sinh hoc cta protein. Ngudi ¢6 hidu biét trung binh trong linh
vuc k¥ thuat nay biét ring, n6i chung, sy thay thé axit amin don 1é trong ving khong
thiét yéu ctia polypeptit khong 1am thay ddi dang ké hoat tinh sinh hoc (xem, vi du,
Watson va dong tic gia (1987) Molecular Biology of the Gene, The
Benjamin/Cummings Pub. Co., trang 224, (An ban 1an thi 4)). Ngoai ra, viéc thay thé
c4c axit amin c6 cdu tric hodc chirc ning trong tir khong cé kha ning 1am gidn doan
hoat dong sinh hoc. Vi du vé& chit thay thé bao toan dugc néu trong Bang "Céc chét

thay thé bao toan axit amin dugc 14y 1am vi du" dudi day.
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Béng 1. Vi du v& c4c chét thay thé bao toan axit amin

Gbc ban dau Thé bao toan
Ala(A) Gly; Ser
Arg(R) Lys; His
Asn(N) Gln; His; Asp
Asp(D) Glu; Asn
Cys(C) Ser; Ala; Val
GIn(Q) Asn; Glu
Glw(E) Asp; Gln
Gly(G) Ala
His(H) Asn; Gln

He(I) Leu; Val
Leu(L) Ile; Val
Lys(K) Arg; His
Met(M) Leu; Ile; Tyr
Phe(F) Tyr; Met; Leu
Pro(P) Ala

Ser(S) Thr
Thr(T) Ser
Trp(W) Tyr; Phe
Tyr(Y) Trp; Phe
Val(V) Ile; Leu

"Luong c¢6 hi€u qua" hoic "lidu lugng c6 hi¢u qua" 1a lugng thube, hop chét hoic
duge phdm can thiét dé dat dugc mot hoic nhidu két qua diéu tri 6 loi hodc mong-
mudn bt ky. Déi véi viée st dung phong ngira, cac két qua c6 loi hodc mong mubn
bao gdm loai bo hodc gidm nguy co, gidm mirc do nghiém trong hoic tri hodn sy khoi
phat cua roi loan, bao gém cac triéu ching sinh hoa, md hoc va/hodc hanh vi cta roi
loan, céc bién ching cua ching va cac kiéu hinh bénh 1y trung gian xuit hién trong
qué trinh tién trién cia bénh. Pbi v6i cac tng dung diéu tri, cac két qua c6 loi hodc
mong mubn bao g@)m cac két qua lam sang, vi du, gidm ty 1€ méc cac r6i loan khéc
nhau lién quan dén khing nguyén dich theo sang ché hodc 1am gidm bét mot hodc
nhidu triéu chimg cta rdi loan, giam lidu luong cla cac chét khac can thiét dé didu tri
r6i loan, tang cuong hi€u qua diu tri cia mot chit khac va/hodc 1am chim su tién trién
ctia c4c rdi loan & bénh nhan lién quan dén khang nguyén dich theo séng ché.

"Ngoai sinh" 1a cac chit dugc tao ra bén ngoai sinh vat, té bao hodc co thé nguoi
tiry theo hoan canh. "Noi sinh” dugc ding dé chi cac chét duoc san xudt bén trong té
bao, sinh vét hodc co thé nguoi tuy theo hoan céanh.

Nhu duge st dung trong ban md ta nay, cac cym tur "té bao", "dong té bao" va
"nudi cy té bao" dugc st dung thay thé cho nhau va tit ca c4c tir ndy bao gém céc thé

hé cua ching. Do d6, cac tir "bién nap" va "té bao dugc bién nap" bao gébm cac t€ bao
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thir nghiém so cp va céc t& bio nudi cdy c6 ngudn gbc tir t€ bao d6, bat ké sb 14n
chuyén. Ciing cn hiéu ring tit ca cac thé hé té bao con c6 thé khong hoan toan gidng
nhau v& ham lugng ADN do d6t bién ¢6 cha § hodc khong c6 chi §. Thé hé té bao con
d6t bién c6 chirc nang hoidc hoat tinh sinh hoc nhu dugc sang loc trong céc t& bao da
bién nap ban dau dugc bao gdm. Khi d& cip dén cac chi dinh khac nhau, ching s& trd

nén rd rang qua ngl canh.

"Phan tmg chudi polymeraza" hoic "PCR" nhu dugc si dung trong ban mo ta
nay dé cap dén quy trinh hodc phuong phap, trong d6 luong vét ciia gbe axit nucleic,
ARN va/hodc ADN cu thé duoc khuéch dai nhu duoc mé ta trong, vi dy, Patent Hoa
K3 sb 4,683,195. Néi chung, can phai c6 duge thong tin trinh tu tir phan cubi hoic bén
ngoai ving dich dé c6 thé thiét ké cac doan mdi oligonucleotit; cac mdi nay gidéng
nhau hodc tuong tu vé trinh tu véi soi teong Ung cua khudn mau can khuéch dai.
Nucleotit ddu 5' cia 2 doan mdi cb thé trung vai diém cubi cta vat lidu cAn khuéch
dai. PCR c6 thé dugc si dung dé khuéch dai trinh tir ARN cu thé, trinh ty ADN cu thé
tir ADN hé gen tong s6 va trinh ty cADN dugc phién ma tir téng s6 trinh tr ARN té
bao tdng sd, phago, plasmit hodc vat liéu trong tur. Nhin chung, xem Mullis, va dong
tac gia, (1987) Cold Spring Harbour Symp. Quant. Biol. 51: 263; Ed. Erlich (1989)
PCR TECHNOLOGY (Stockton Press, N.Y.). PCR dugc st dung trong ban mo ta nay
duge coi la vi dy, nhung khéng phai 1a vi du duy nhit, v& phuong phap phan tng
polymeraza axit nucleic dé khuéch dai miu thir axit nucleic va phuong phép nay bao
gdm buéce st dung axit nucleic di biét dé lam mdi va polymeraza axit nucleic dé
khuéch dai hodc tao ra géc axit nucleic cu thé.

A

"Buge phan 1ap” duge dung dé chi trang thai di tinh ché va trong trudng hop nay
cd nghia 1a phén tit duge chi dinh vé co ban khéng chira cac phén tir sinh hoc khac, vi
du, axit nucleic, protein, lipit, carbohydrat hodc cac chét khac (nhu manh vyn té bao va
moi tredong ting trudng). No6i chung, thuit ngt "dugce phéin 14p" khdng cd nghia 1a sy
ving mit hoan toan clia cic chét d6 hoic khong c6 nuéc, chit dm hoiic mudi, trir khi
ching cé mit v6i lugng s€ gdy tré ngai dang ké cho viéc sir dung thir nghiém hodc

diéu tri ctia cac hop chat dugc mo ta trong ban md ta nay.

Thuat nglt "ty chon" hodc "khéng bét budc” ¢b nghia 1a su kién hodc hoan canh
duoc md ta sau d6 co thé xay ra nhung khong nhat thiét va mo ta bao gdm cic truong

hop ma sy kién hodc hoan canh d6 x4y ra hodc khong x4y ra.
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Thuét ngit "dugc phim” duge ding @& chi hdn hop chira mét hoic nhiéu hop chit
dugc mo ta trong ban md ta ndy hodc mudi hoic tién dugc 1y/dugc dung ciia ching, va
cac thanh phf?m héa hoc khac, va céc thanh phén khéc, vi du, chét mang va ta dugc sinh
Iy/duge dung. Muc dich cia dugc phim 13 thic diy hoat dong déi v6i sinh vat, tao
didu kién thuan loi cho viéc hép thu thanh phan hoat tinh, do d6 tao ra sinh kha dung.

Thuét ngft "chit mang dugc dung” dugc ding d& chi chat khong hoat dong thich
hop bt ky @& sir dung trong cic ché phdm dé phan phéi khang thé hodc doan lién két
khéng nguyén. Chit mang c6 thé 12 chit khang két dinh, chit két dinh, chit phu, chét
phan hity, chit d6n hozc chit pha lodng, chat bao quan (nhu chét khang oxy héa, chit
khang khuén hodc chét khang ném), chit 1am ngot, chit 1am chim hép thu, chét lam
uGt, chit nhii hoa, chét dém, v.v. Vi du vé chét mang duge dung bao gém nudc, etanol,
polyol (nhu glyxerol, propandiol va polyetylen glycol), dextroza, dau thuc vat (nhu
dau 6 liu), nuédc mudi, dung dich dém, dung dich mudi dém va chét déng truong nhu

duong, polyol, sorbitol va natri clorua.

Ngoai ra, sng ché con bao gdm cic digc chit dé diéu tri cac bénh lién quan dén
té bao dwong tinh cia khang nguyén dich (vi du, ANGPTL3) va c4c chit nay bao gbm
hoat chét 13 khang thé khdang ANGPTL3 hoic doan lién két khang nguyén cta né theo

sang che.

Khong c6 gi6i han dbi véi cac bénh lién quan dén ANGPTL3 trong sang ché,
mién d6 13 bénh lién quan dén ANGPTL3. Vi du, dap tmg didu tri gay ra boi phén tir
theo sang ché c6 thé dat dugc bang cach lién két véi ANGPTL3 ciia ngudi va sau d6
chen su lién két cia ANGPTL3 véi cac thu thé cta no. Do d6, cac phan t& theo sang
ché, khi & trong cac ché phim va ché pham thich hop cho cic Gng dung diéu tri, rit
htru ich cho céc ngudi bi tdng cholesterol mau, tang lipit méu, bénh mach vanh hodc

bénh tuong tu.

Ngoai ra, sang ché dé cap dén cac phuong phép phat hién mién dich hodc xac
dinh khang nguyén dich (vi du, ANGPTL3), héa chét phat hién mién dich hodc xac
dinh khéng nguyén dich (vi du, ANGPTL3), phuong phép phét hién mién dich hodc
x4c dinh té bao bidu hién khang nguyén dich ( vi du, ANGPTL3) va céc chit chin
doan dé chan doan c4c bénh lién quan dén céc t& bao duong tinh vé6i khang nguyén

dich (vi du, ANGPTL3), bao gdm khang thé hodc doan khang thé theo sang ché 13
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thanh phan hoat tinh, nhén biét dic hiéu khing nguyén dich (vi du, ANGPTL3 ciia
ngudi) va lién két voi trinh tur axit amin ciia ving ngoai bao hodc cdu tric ba chiéu ciia
chung.

Theo séng ché, phuong phap dugc st dung dé phat hién hodc xac dinh luong
khéng nguyén dich (vi du, ANGPTL3) c6 thé 13 phuong phap bét ky da biét. Vi du,
phwong phép ndy bao gdm cic phuong phap phat hién hodc xac dinh mién dich.

Phuong phap phat hién hoic x4c dinh mién dich 13 phuong phép phét hién hoic
x4c dinh luong khéng thé hodc khang nguyén bing cach sir dung cac khang nguyén
hodc khang thé dugc danh du. Vi du vé phuong phép phat hién hodc xac dinh mién
dich bao gdm thir nghiém phéng xa (RIA), thir nghiém mién dich enzym (EIA hoic
ELISA), thir nghiém mién dich huynh quang (FIA), thir nghiém mién dich phat quang,
phuong phép lai western, phuong phép héa 1y, v.v.

'Céc bénh néu trén lién quan dén cac té bao duong tinh véi ANGPTL3 c6 thé
dugce chin doan bé'mg cach phéat hién hodc xéc dinh cac té bao biéu hién ANGPTL3
bang cach st dung khang thé hodc doan khang thé theo sang ché.

Nhim phat hién cac té bao biéu hién polypeptit, c6 thé sir dung cac phuong phap
phéat hién mién dich di biét, t5t hon 1a phuong phap két tia mién dich, nhudm té bao
huynh quang, nhudém héa moé mién dich, v.v. Ngoai ra, c¢6 thé sir dung phuong phap
nhudm khéng thé huynh quang bing cach sir dung hé théng FMAT8100HTS (Applied

Biosystem).

Theo séang ché, khong c6 gii han cu thé d6i v6i miu duge s dung dé phat hién
hoic x4c dinh khang nguyén dich (vi du, ANGPTL3), mién 1a mau nay cé kha ning
bao gbm céc té bao biéu hién khang nguyén dich (vi du, ANGPTL3), vi du, mé té bao,
mau, huyét thanh, huyét thanh, dich tuy, nuéc tiéu, phan, dich mé hoic dung dich nudi

cdy.

Theo phuong phép chin doan bit bude, chit chdn doan chira khang thé don dong
hodc doan khang thé ctia né theo sang ché ciing c6 thé chira héa chét dé thuc hién phan
tng khéng nguyén-khang thé hodc héa chit dé phat hién phan tmg. Hoa chét dé thuc
hién phan Gng khéng nguyén-khang thé bao gdm chit dém, mubi, v.v. Héa chét dé
phat hién bao gdm héa chét thudng dugc st dung trong phuong phap phat hién hoic
x4c dinh mién dich, vi du khang thé thir hai duge danh ddu nhén biét khang thé don
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dong, doan khang thé cta nd hodc li€n hgp cua ching, va chit nén tuong ung véi chat

danh dau, v.v.

M6t hodc nhiéu phuong 4n theo sang ché dugc mé ta chi tiét trong ban mo6 ta trén
day. Mic di phuong phap va vt liéu bat ky twong tir hoic gibng véi cac phuong phép
duoc mb ta trong ban md ta ndy ciing cb thé duoc sir dung dé thuc hién hoic thir
nghiém séng ché, cac phuong phap va vat liéu dugc wru tién duge mé ta dudi day. Cac
d4u hiéu, muc dich va uu diém khac ctia sang ché s& rd rang tir phan mo ta va yéu cu
bao ho. Trong ban md ta va yéu cdu bao hd, cac dang sb it bao gdm cac vién din sd
nhiéu trir khi dugc chi dinh 16 rang trong nglt cdnh. Trir khi duge dinh nghia khéc, tat
ca cac thuat nglt khoa hoc va k¥ thuat dugc st dung trong bdn md ta nay cd nghia
thuong dugc hidu boi ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat lién quan
dén sang ché. Tét ca cac patent va cong bd dugc trich din trong ban md ta déu dugc
két hop béng cach vién dan. Céac vi du sau ddy duogc dua ra dé minh hoa dﬁy da hon
cac phuong an dugc uu tién cua sang ché. Cac vi du nay khong nén dugc hiéu theo

cach bat ky 1a giGi han pham vi cia sang ché, dugc xac dinh boi yéu cau béo ho.
MO ta vin tit cac hinh v& kém theo

FIG.1 thé hién tac dung ciia khang thé P8BG 1én triglyxerit trong huyét thanh cta
chudt Sprague Dawley (SD);

FIG.2 thé hién tic dung cia khang thé P3G lén triglyxerit trong huyét thanh cta
chudt SD;

FIG.3 th8 hién tic dung cta khéng thé khiang ANGPTL3 ddi véi triglyxerit trong
huyét thanh & chudt in kiéng chit béo cao (HFD);

FIG.4 thé hién tic dung cia khang thé khang ANGPTL3 d6i vé6i cholesterol
lipoprotein mat do thap trong huyét thanh (LDL-C) (LDL-C) & chudt HFD;

FIG.5 thé hién tic dung cua khang thé khang ANGPTL3 déi véi cholesterol tong
s6 trong huyét thanh & chudt HED;

FIG.6 thd hién tic dung cua khang thé khang ANGPTL3 dbi vdi triglyxerit trong
huyét thanh & chudt APOE (chudt d3 bi loai bé gen apolipoprotein E (ApoE));

FIG.7 th hién tic dung cta khang thé khiang ANGPTL3 dbi véi cholesterol
liptein mét d6 cao trong huyét thanh (HDL-C) & chudt APOE;
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FIG.8 thé hién két qué thr nghiém dugc dong hoc in vivo cua khang thé khang
ANGPTLS3 trén chudt; va

FIG.9 thé hién két qua thir nghiém dugc dong hoc in vivo clia khang thé khang
ANGPTLS3 trén khi dudi dai cynomolgus.

MO t4 chi tiét sdng ché
Céc vi du sau ddy minh hoa thém cho sing ché, nhung sang ché khong giGi han &

cac vi du nay.

Céc quy trinh thur nghiém khéng c6 cac diéu kién duge chi ra trong cac Vi du
hodc Vi du thir nghiém theo sang ché thuong dugc thuc hién theo céc diéu kién thong
thuong hodc theo cc diéu kién do nha san xuat nguyén liéu ban diu hoic san phdm
thuong mai khuyén nghi. Xem Sambrook va dong tic gia, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory; Ausubel va ddng tac gia, Current
Protocols in Molecular Biology, Greene Publishing Associates va Wiley Interscience,
NY. Héa chit khong c6 ngudn gbc cu thé duoc chi ra 13 héa chét thong thuong dugc
béan trén thi trudng.

Vi du thue hién siang ché

Vi du 1: Thiét ké va biéu hién khang nguyén ANGPTL3

Protein ANGPTL3 cia ngudi (S6 Uniprot: Q9Y5C1), protein ANGPTL3 cia
chudt (S6 Uniprot: Q9R182), Protein ANGPTL3 ctia khi dudi dai cynomolgus (S6
Uniprot: AOA2K5UDCS) va Protein ANGPTL3 cia chudt (S6 Uniprot: F7FHPO0) da
duoc st dung 1am miu ANGPTL3 theo sang ché, va dé thiét ké khing nguyén va
protein dé phat hién lién quan dén sang ché. Cac dudi khac nhau dugc dung hop véi
protein ANGPTL3 va tach dong mdi protein thu dugc thanh vectos pTT5 (Biovector,
Cat #: 102762), biéu hién chuyén nap nhanh trong t& bao 293 va tinh ché, do d6 thu
dugc cac khang nguyéﬁ va protein dé phat hién theo sang ché.

1. ANGPTL3 & ngudi c6 chifu dai ddy di: ANGPTL3 (17-460)-His cua ngudi duogc
st dung dé tao mién dich va phéat hién va ¢ trinh ty amino axit nhu sau:

MEFGLSWLFLVAILKGVOCSRIDQDNSSFDSLSPEPKSRFAMLDDVKILANGLLQLGHGLK
DFVHKTKGQINDIFQKLNIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQVKNEEVKNMSL
ELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKQDNSIKDL

LQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTEISLSSKPRAPRTTPFLOQLNEIRNVKH
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DGIPAECTTIYNRGEHTSGMYAIRPSNSQVFHVYCDVISGSPWTLIQHRIDGSQNFNETW
ENYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWKDNKHYIEYSFYLGNHETNY
TLHLVAITGNVPNAIPENKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGENNLNG
KYNKPRAKSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFEHHHHHHHHHH

SEQ ID NO:1

Luu §: phin gach chan don 13 trinh tir peptit tin hiéu, phan in nghiéng 13 trinh tu
His, va phdn in d4m 13 amino axit & vi trf tir 17 dén 460 ciia protein ANGPTL3 c6
chiu dai day da cta nguoi.

2. Vung ngoai bao cia ANGPTL3 ciia nguoi: ANGPTL3 cia ngudi(17-170)-Flag-His,
dugc st dung dé tao mién dich va phéat hién va c¢6 trinh ty amino axit nhu sau:
MEFGLSWILFLVAILKGVQCSRIDQDNSSFDSLSPEPKSRFAMLDDVKILANGLLQLGHGLK
DFVHKTKGQINDIFQKLNIFDQSFYDLSLOTSEIKEEEKELRRTTYKT.QVKNEEVKNMSL

ELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKGSSDYKDD
DDKHHHHHH

SEQ ID NO22

Luu ¥: phin gach chén don 13 peptit tin hiéu, phin gach chan doi 12 peptit lién két,
phdn in nghiéng 13 d4u hiéu va His, va phin in ¢im 13 amino axit & vi trf tir 17 d&én 170
ctia protein ANGPTL3 c6 chiéu dai day du cta nguoi.

3. Protein dung hop cta vung ngoai bao cia ANGPTL3 cia ngudi (ANGPTL3 cta
ngudi(17-170)) va doan IgG2aFc cia chudt (duge viét tit 13 mFc): ANGPTL3 cia
ngudi(17-170)-mFe, duge st dung dé phat hién va c6 trinh tir amino axit nhu sau:
MEFGLSWILFLVAILKGVQCSRIDQDNSSFDSLSPEPKSRFAMLDDVKILANGLLQLGHGLK
DFVHKTKGQINDIFQKLNIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQVKNEEVKNMSL
ELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKEPRGPTIKP
CPPCKCPAPNLLGGPSVFIFPPKIKDVLMISLSPIVICVVVDVSEDDPDVQISWEVNNVEVHTAQTQ
THREDYNSTLRVVSALPIQHQOQDWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEE

MTKKQVTLTCMVTDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNS
YSCSVVHEGLHNHHTTKSFSRTPGK

SEQ ID NO:3

Lwu ¥: phin gach chén 13 peptit tin hidu, phan in nghiéng 12 IgG2aFc ctia chudt,
va phén in d4m 13 amino axit & vi tri tir 17 dén 170 cia protein ANGPTL3 c6 chiéu dai

day da cta nguoi.
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4. Protein dung hop cia vung ngoai bao cia ANGPTL3 cua ngudi (ANGPTL3 cla
nguodi(17-220)) va doan IgG2aFc cua chudt: ANGPTL3 cta nguoi(17-220)-mFc, cé

thé dugc st dung dé tao mién dich va phat hién, va c6 trinh ty amino axit nhu sau:

MEFGLSWILFLVAILKGVQCSRIDQDNSSFDSLSPEPKSRFAMLDDVKILANGLLQLGHGLK
DFVHKTKGQINDIFQKLNIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQVKNEEVKNMSL
ELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPETPEHPEVTSLKTFVEKQDNSIKDL
LQTVEDQYKQLNQQHSQIKEIENQLRRTSIQEPTEISLSSKPEPRGPTIKPCPPCKCPAPNLL
GGPSVFIFPPKIKDVLMISLSPIVTICVVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNSTLRVV
‘SALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVITLTCMV
TDFMPEDIYVEWTNNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGLHN
HHITTKSFSRTPGK

SEQ ID NO:4

Luu ¥: phin gach chan 13 peptit tin hiéu, phin in nghiéng 13 IgG2aFc cla chudt,
va phén in dam 12 amino axit & vi tri tir 17 dén 220 cta protein ANGPTL3 c6 chiéu dai
day da clia nguoi.

5. ANGPTL3 cua chudt nhit c¢é chiéu dai ddy du: ANGPTL3 cta chudt nhit
(17-455)-His, duoc sir dung dé tao mién dich va phat hién va c6 trinh ty amino axit

nhu sau:

MEFGLSWILFLVAILKGVQCSRVDPDLSSFDSAPSEPKSRFAMLDDVKILANGLLQLGHGL
KDFVHKTKGQINDIFQKLNIFDQSFYDLSLRTNEIKEEEKELRRTTSTLQVKNEEVKNMS
VELNSKLESLLEEKTALQHKVRALEEQLTNLILSPAGAQEHPEVTSLKSFVEQQDNSIRE
LLQSVEEQYKQLSQQHMOQIKEIEKQLRKTGIQEPSENSLSSKSRAPRTTPPLQLNETENT
EQDDLPADCSAVYNRGEHTSGVYTIKPRNSQGFNVYCDTQSGSPWTLIQHRKDGSQDFN
ETWENYEKGFGRLDGEFWLGLEKIYAIVQQSNYILRLELQDWKDSKHYVEYSFHLGSH
ETNYTLHVAEIAGNIPGALPEHTDLMFSTWNHRAKGQLYCPESYSGGWWWNDICGENN
LNGKYNKPRTKSRPERRRGIYWRPQSRKLYAIKSSKMMLQPTTHHHHHHHHHH

SEQ ID NO:5

Luu ¥: phin gach chén 12 peptit tin hiéu, phan in nghiéng 13 trinh tx His, va phin
in ddm 13 amino axit & vi tri tr 17 dén 455 cua protein ANGPTL3 cua chudt cé chiéu
dai day du.

6. Protein dung hop ctia vung ngoai bao cia ANGPTL3 cua chudt nhit (ANGPTL3
cia chudt (17-220)) va doan IgG2aFc ciia chudt: ANGPTL3 cua chudt nhit
(17-220)-mFc, duoc sir dung dé tao mién dich va c6 trinh tir amino axit nhu sau:
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MEFGLSWLFLVAIL KGVQCSRVDPDLSSFDSAPSEPKSRFAMILDDVKILANGLLQLGHGL
KDFVHKTKGQINDIFQKLNIFDQSFYDLSLRTNEIKEEEKELRRTTSTLQVKNEEVKNMS
VELNSKLESLLEEKTALQHKVRALEEQLTNLILSPAGAQEHPEVTSLKSFVEQQDNSIRE
LLQSVEEQYKQLSQQHMQIKEIEKQLRKTGIQEPSENSLSSKSEPRGPTIKPCPPCKCPAPN
LLGGPSVFIFPPKIKDVLMISLSPIVICVVVDVSEDDPDVQOISWFVNNVEVHTAQTQTHREDYNSTLR
VVSALPIQHQDWMSGKEFKCKVNNKDLPAPIERTISKPKGSVRAPQVYVLPPPEEEMTKKQVTLTC
MVIDFMPEDIYVEWINNGKTELNYKNTEPVLDSDGSYFMYSKLRVEKKNWVERNSYSCSVVHEGL
HNHHTTKSFSRTPGK

SEQ ID NO:6

Lwu ¥: phan gach chan 13 peptit tin hiéu, phin in nghiéng 13 IgG2aFc ciia chudt,
va phén in d4m 12 amino axit & vi trf tir 17 dén 220 cta protein ANGPTL3 ctia chudt
c6 chidu dai dy du.

7. ANGPTL3 cua khi dudi dai cynomolgus c6 chiéu dai day da: ANGPTL3 ctia khi
dudi dai cynomolgus(17-460)-His, dugc st dung dé phat hién va c6 trinh trr amino axit

nhu sau:

MEFGLSWLFLVAILKGVQCSRIDQDNSSFDSVSPEPKSRFAMLDDVKILANGLLQLGHGLK
DFVHKTKGQINDIFQKLNIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQVKNEEVKNMSL
ELNSKLESLLEEKILLQQKVKYLEEQLTNLIQNQPATPEHPEVTSLKSFVEKQDNSIKDL

LQTVEEQYKQLNQQHSQIKEIENQLRMTNIQEPTEISLSSKPRAPRTTPFLQLNEIRNVKH
DGIPADCTTIYNRGEHISGTYAIRPSNSQVFHVYCDVVSGSPWTLIQHRIDGSQNFNETWE
NYKYGFGRLDGEFWLGLEKIYSIVKQSNYVLRIELEDWKDNIGIYIEYSFYLGNHETNYT
LHVVKITGNVPNAIPENKDLVFSTWDHKAKGHFSCPESYSGGWWWHDECGENNLNGK
YNKPRTKSKPERRRGLSWKSQNGRLYSIKSTKMLIHPTDSESFEHHHHHHHHHHA |

SEQ ID NO:7

Luu §: phan gach chan 13 peptit tin hiéu, phan in nghiéng 13 trinh tw His, va phan
in dam 13 amino axit & vi trf tir 17 dén 460 cia ANGPTL3 cila protein ctia khi dudi dai
cynomolgus c6 chiéu dai dy du.
8. ANGPTL3 cua chudt c6 chidu dai ddy di: ANGPTL3 ciia chudt (17-455)-His, duoc
sir dung d& phat hién va c6 trinh tyr amino axit nhu sau:
MEFGLSWILFLVAILKGVOCSRVDPDLSPFDSVPSEPKSRFAMLDDVKILANGLLQLGHGL
KDFVHKTKGQINDIFQKLNIFDQCFYDLSLQTNEIKEEEKELRRTTSKLQVKNEEVKNM

SLELNSKLESLLEEKMALQHRVRALEEQLTSLVQNPPGAREHPEVTSLKSFVEQQDNSIR
ELLQSVEEQYKQLSQQHIQIKEIENQLRKTGIQEPTENSLYSKPRAPRTTPPLHLKEAKNI
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EQDDLPADCSAIYNRGEHTSGVYTIRPSSSQVFNVYCDTQSGTPRTLIQHRKDGSQNFNQ
TWENYEKGFGRLDGEFWLGLEKIYAIVKQSNYILRLELQDWKDSKHYAEYSFHLGNHE
"TNYTLHVAEIAANIPEALPEHRDLMFSTWDHRAKGQLYCPESYSGGWWFSDMCGENNL
NGKYNKPRAKSKPERRRGISWRPRGGKLYSIKSSKMMLQPTTHHHHHHHHHH

SEQ ID NO:8
Luu §: phin gach chan 13 peptit tin hiéu, phan in nghiéng 13 trinh ty His, va phén
in ddm 13 amino axit & vi tri tir 17 dén 455 cia protein ANGPTL3 cda chu¢t cé chiéu
dai day du.
Vi du 2: Tinh ché protein khang nguyén ANGPTL3, khang thé dung hop té bao va
khang thé tai t6 hop
1. Tinh ché protein ti t& hop vé&i His-tag hodic protein tai t6 hop voi Flag-His-tag

Mau biéu hién té bao duogc ly tim & tbc d6 cao dé loai bod t& bao va cac tap chét
khong hoa tan, thu 14y dich ndi, va bd sung imidazol dé dat duoc ndng d6 cudi cing 13
S5mM. Cot niken dugc can béng véi dung dich PBS chita SmM imidazol va rira véi thé
tich cot 2-5. Sau d6, dich ndi t& bao dugc bom 1én cot. Rira cot ndy béng dung dich
PBS chtra 5mM imidazol cho dén khi sb ghi Ajgy gidm xudng murc ban dau. Sau do,
cot sic ky duoc rira bang hdn hop chira PBS va 10mM imidazol dé loai bé protein
chua tinh ché lién két khong dic hidu, va thu liy dong chay. Ria giai protein dich
bing dung dich PBS chira 300mM imidazol va thu dugc dinh rira giai.

Dich rira giai thu thdp dugc tiép tuc dugc tinh ché béng cach st dung cot loc gel
Superdex va sau d6 duoc thu liy bing cac dng. Xac dinh miu thu duge bing
SDS-PAGE, ban dd peptit va LC-MS, va sau d6, phin miu dé st dung sau nay néu
dugc xac dinh 1a dang. Do dd, thu dugce protein tai tb hop véi dudi His hodc protein tai

td hop v6i dudi Flag-His.
2. Tinh ché khéng thé dung hop té bao hoic protein tai td hop chita manh mFec.

MAu duge ly thm & tbe do cao d2 loai bo té bao va cac tap chit khong hoa tan, va
gifr lai dich ndi. Cot i luc protein A dugcu can bé“mg v6i PBS 1x va rita vé6i thé tich
cdt 2-5. MAu ndi trén bé mit thé hién té bao da dugc ly tim dugc bom 1én cot. Rira cot
nay bang PBS 1x cho dén khi A,g, sb ghi giam xudng mirc ban dau. Sau d6, cot ndy
duoc rira bang 1x PBS. Rira giai protein dich bing axit axetic 0,1M (d6 pH nim trong

khoéng 3,5-4,0) va thu 14y protein nay, va sau d6, d6 pH cia protein' da rtra gidi ngay
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1ap tirc duge diéu chinh thanh trung tinh béng Tris-HCI 1M (d¢ pH=7,0), va cudi cung,
protein da rira gidi dugce dua vao thdm tich hodc trao ddi dém thanh dém PBS 1x. Thu
14y mAu, x4c dinh bing cach dién di, ban dd peptit v LC-MS, vi sau d6, phan miu dé
str dung sau nay néu dugc x4c dinh 13 ding. Do d6, thu dugc protein t4i t6 hop chira

~manh mFc hodc khang thé dung hop té bao.
3. Tinh ché khang thé va protein tai t6 hop véi dudi Fe

Mau duoc ly tAm & tbc d6 cao dé loai bo té bao va céc tap chét khéng hoa tan, va
gift lai dich néi. Cot 4i lirc protein G dugc cin bing véi PBS 1x va rira véi thé tich cot
2-5. MAu ndi trén bé mat thé hién t& bao di dugc ly tdm dugc bom [én cot. Rira cot
nay bing PBS 1x cho dén khi s& ghi Ay, gidm xudng mirc ban dau. Sau d6, cot ndy
duoc rira bang 1x PBS. Rira gidi protein dich bing axit axetic (46 pH=3,0) va thu liy
protein ndy, va sau d6, dd pH cia protein dé rira giai ngay lap tirc dugc diéu chinh
thanh trung tinh bing Tris-HCl 1 M (d6 pH=7,0), va cudi ciing, protein di rira giai
duge dua vao thdm tach hodc trao d6i dém thanh dém PBS 1x. Mau dugc thu 14y, x4c
dinh bang cach dién di, ban dd peptit va LC-MS, va sau d6, phan mau dé sir dung sau
nay néu duge xé4c dinh 13 dang. Do d6, thu duoc khang thé hoic protein tai t6 hop ¢
dubi hFe. |
Vi du 3: Tao ra khang thé khang ANGPTL3
1. Sang loc khang thé c6 ngudn gdc tir ngudi khang ANGPTL3 bang thu vién phago

Thu vién khang thé chudi don ctia phago clia nguoi dugc déng géi va co dic, va
sau d6, thir vién phago (10'2-10"/pfu) duoc tao huyén phi trong 1ml MPBS 2% (PBS
chira 2% stra bot gdy), va sau d6, bd sung 100ul Dynabeads® M-280 streptavidin
(Invitrogen, S§ Cat 11206D). Ong nay duogc dit trén gia do tir tinh va lin qua lan lai
nhiéu 14n, va sau d6, duoc chen & nhiét do phong trong 1 gid. Sau do, dng nay duge
dat trén gia do tir tinh trong 2 pht, loai bd Dynabead, va sau d6 thu vién phago dugce
chuyén sang mot 6ng méi. BS sung 2 pg/mL ANGPTL3 cia ngudi dugc danh diu
biotin(17-460)-His vao thu vién phago bi chen, va sau d6, éng ndy duoc dit trén gia
d® tir tinh va lan qua 13n lai nhidu 14n trong 1 gio. Pdng thoi, 100pl Dynabeads duoc
tao huyén phi trong 1ml 2% MPBS, va sau d6, éng nay dugc dit trén gia d& tir tinh va
lan qua lan lai nhiéu 14n, va sau d6, dugc chen & nhiét d6 phong trong 1 gid. Sau do,

bng nay dugc dat trén gid d& tir tinh trong 2 phit, va dung dich chen dugc hit ra.
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Dynabead di chen dugc bd sung vao hdn hop chira thu vién phago va ANGPTL3 ciia
ngudi(17-460)-His, va dit éng chira hdn hop thu dugc trén dia quay va lin qua lin lai
nhiéu 14n trong 15 phat. Sau d6, ng ndy dugc dit trén gia d5 tir tinh trong 2 phit, va
dung dich hén hop duoc hit ra. Rira Dynabeads 10 14n bing 1ml PBST (PBS chira
0,1% Tween-20), va bd sung 0,5 mL trypsin 1mg/mL (Sigma, S6 Cat T1426-250MG).
Sau d6, 6ng nay dwgc dat trén dia quay va @ trong 15 phat l3n qua 13n lai nhidu 13n, v
sau do, thuc hién rira giai. Sau d6, phago d3 rira giai dugc ding dé Iay nhiém E. coli
TG, sau d6, duoc st dung dé ciy trai. Cac dong don 1é dugce chon ngdu nhién cho
ELISA phago.

Céc dong v tinh duoc cdy vao dia giéng sau 96 giéng (S6 Nunc Cat 260251) va
duoc 1 & 37°C trong 16-18 gidr. Mot s6 lwong nhé cac dong vo tinh d& & duge cdy vao
dia giéng sdu 96 giéng cho dén khi ODgy, dat dén khoang 0,5, va sau dé, phago trg
gitip M13K07 (NEB, s6 Cat N03158) dugc bd sung vao dé déng goéi. Hon hop ndy
dugc ly tdm & 4000 g trong 10 phut dé 1oai b6 vi khudn, va dung dich nubi céy duoc
hut ra dé phat hién ELISA lién két ANGPTL3. Céac dong duong tinh dugc bao quan
lanh va giri dén cong ty giai trinh ty dé giai trinh ty. Trinh tu axit amin trong Gng véi
cac dong P3 va P8 duong tinh nhu sau:

> Trinh trr ving bién ddi chudi ning ctia P3:

OVOLVOSGAEVKKPGASVKVSCKSSGYTFTDYYLHWLRQOAPGQGPEWMGWISPNSGGTSYAQK
FOQGRVTMTRDTSISTAYMELSSLRSDDTAVYYCARDIATLGNFFTYGMDV WGQGTTVIVSS

SEQ ID NO:9
> Trinh tr viing bién ddi chudi nhe ciia P3:

DIQLTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQOKPGKAPKLLIYAASSLQSGVPSRFSGSGS
GIDFTLTISSLOPEDFATYYCQQSYSSWTFGQGTKVEIK

SEQ ID NO:10
> Trinh tir viing bién d6i chudi ning cta P8:

OVQLVQSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQAPGQGLEWVGLINPRDDSTSYAQKF
QGRVIMTRDTSTSTMYMELSSLRSEDTAVYFCARDLGSIREVLYYGMDV WGQGITVIVSS

SEQ ID NO:11

> Trinh trr viing bién d6i chudi nhe cia P8:
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DVVMTQSPLSLPVTPGEPASISCRSSQSLILHSNGYTYLDWYLOKPGQSPOLLIYLGSNRASGVPDR
FSGSGSGTDFTLKISRVEAEDVGVYYCMOQALQTPLTFGOGTRLEIK

SEQ ID NO:12

Luu §: phan gach chén trong trinh tir ndy 13 trinh ty CDR dugc xé4c dinh theo hé
thdng danh s Kabat, va phan in nghiéng 13 trinh tur FR.
2. Gy dot bién khang thé khang ANGPTL3

Dura trén cAu tric ba chiéu cia khang thé P8, gbc axit amin & vi tri 55 (dugc danh
s6 theo thir t tu nhién) trong ving bién dbi chudi ning ciia P8 da bi dot bién tir D
thanh E, va gbc axit amin & vi tri 34 (dugc danh sé theo thr tu tyr nhién) trong ving
bién ddi chudi nhe ctia P8 di bi dot bién tir G thanh V, do d6 thu dugc phan tr khang
thé méi P8B, trong d6 trinh tur axit amin ctia P8B nhu sau:

> Trinh tir viing bién ddi chudi ning cia P8B:

QVOLVOSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQOAPGQGLEWVGLINPREDSTSY AQKF
QGRVIMTRDTSTSTMYMELSSLRSEDTAVYFCARDLGSIREVLYYGMDV WGQGTTVIVSS

SEQ ID NO:13
> Trinh tu ving bién ddi chudi nhe ctia P8B:

DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNVYTYLD WYLOKPGQOSPQOLLIYLGSNRASGVPDR
FSGSGSGTDFTLKISRVEAEDVGVYYCMOALQTPLTFGQGTRLEIK

SEQ ID NO:14

Luu ¥: phan gach chin trong trinh ti nay 13 trinh tw CDR dugc x4c dinh theo hé
thdng d4nh sb Kabat, va phan in nghiéng 13 trinh ty FR.
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Béang 2. Trinh tw CDR ciia phén tir khang thé khang ANGPTL3

kiﬁ‘; Ege ChuBi nhe CDR ChuBi ning CDR

LCDRI RASQGH;INS?ILS (SEQID | yepri | DYYLH (SEQ ID NO:18)

P3| LCDR2 AASSII\’I%i%S)EQ D | Hepr2 mspggg%i%%? QG
LCDR3 QQSYSI\SI(\;‘E()SEQ D | HepR3 DI“\(TSIQE%FI\TK;(%DV
LCDRI Rss%%%%sggg;(w HCDR1 | SYDIN (SEQ ID NO:24)

P8 | LCDR2 LGSN%%?Z(ZS)EQ D | gepro | TP gg%sggjgg QG
L CDRS MQALQI:IIOP:IEI;)(SEQ D | Leora DLC(}SS}{SLKQEI\IIDLI%?%[DV
LCDRI RSS%%%%%?‘;;{LD HCDRI | SYDIN (SEQ ID NO:24)

PSB | LCDR2 LGSN%‘géz(zs)EQ D | gepro Lmigg%sgggg QG
LCDR3 MQALQ%:L;)(SEQ D | gepr3 DL%I%E]};LI% %ﬂ)v

3. Thiét ké va biéu hién cia khang thé khang ANGPTL3

Doan mdi di dugc thiét ké, va sau d6, mot doan gen VH/VK cua khang thé duogc
thiét ké bang PCR va duoc tai to hop tuong ddng v6i mot vecto biéu hién pHr (véi
peptit tin hi€u va gen ma hda cho viung bao thi (doan CHI-FC/CL)), do do6 tao ra
vecto biéu hién VH-CH1-FC-pHr/VK-CL-pHr cho khang thé c6 chidu dai diy du.
Ving bao thu cia chudi nang cta khang thé nay ¢ thé duge chon tir nhém bao gdm
ving bao tht cia ngudi IgG1l, IgG2, IgG4 va bién thé cta ching, va ving bao thi clia
chudi nhe c6 thé dugc chon tir nhém bao gdém ving bao thi cia chudi nhe ctia chudi k
va A cta ngudi hodc bién thé cia ching. Vi du, ving bao thi cla chudi ning cia
khang thé duoc chon tir bién thé IgG4-YTE cta ngudi cd trinh ty dugc thé hién trong
SEQ ID NO:29, va ving bao thd cta chudi nhe dugc chon tir ving bao thi cia chudi k
clia ngudi ¢6 trinh ty dugce thé hién trong SEQ ID NO:30.

Trinh ti ving bao thi ciia chudi ning bién thé IgG4-YTE ctia ngudi:

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPK
DTLYITREPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVL
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HQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALH
NHYTQKSLSLSLGK

SEQ ID NO:29
Trinh tr ving bao thi cia chudi nhe ciia chudi k & ngudi:

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:30

Ving bao thi ciia chudi ning/chudi nhe nhu dugc md ta trén ddy, cling véi céc
vung bién ddi cia P3, P8 va P8B nhu dugc md ta trén day, tao thanh cac khang thé
khang ANGPTL3: P3G, P8G va P8BG hoan chinh, vi trinh tr chudi nhe/ning ciia
khang thé ndy dugc minh hoa nhu sau:

>Trinh tir chudi ning cia P3G:

- QVOLVQSGAEVKKPGASVKVSCKSSGYTFTDYYLHWLRQAPGQGPEWMGWISPNSGGTSYAQK
FOGRVTMTRDTSISTAYMELSSLRSDDTAVYYCARDIATLGNFFTYGMDV WGQGTTVTVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLYI
TREPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLGK

SEQ ID NO:31
>Trinh tr chudi nhe ciia P3G:

DIQLTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKLLIYAASSLOSGVPSRFSGSGS
GTDFTLTISSLOPEDFATYYCQQSYSSWTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVC
LLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSFNRGEC

SEQ ID NO:32

>Trinh trr chudi ning cia P8G:

QVOLVQOSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQAPGQOGLEWVGLINPRDDSTSYAQKF
QGRVIMTRDTSTSTMYMELSSLRSEDTAVYFCARDLGSIREVLYYGMDVWGQGITTVIVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
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TVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLYI
TREPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLGK

SEQ ID NO:33
>Trinh tu chudi nhe ctia P8G:

DVVMTQSPLSLPVIPGEPASISCRSSQSLLHSNGYTYLDWYLOKPGQSPOLLIYLGSNRASGVPDR
FSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGQGTRLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:34
>Trinh tr chudi ning cia P8BG:

QVOLVOSGAEVKKPGASVKVSCKASGYTFTSYDINWVRQOAPGQGLE WVGLMRED STSYAQKF
QGRVTMTRDTSTSTMYMELSSLRSEDTAVYFCARDLGSIREVLYYGMDVWGQGITVIVSSASTKG
PSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLYI
TREPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQ
KSLSLSLGK

SEQ ID NO:35
>Trinh tu chudi nhe cia P8BG:

DVVMTQSPLSLPVTPGEPASISCRSSQSLLHSNVYTYLDWYLOKPGQOSPQLLIYLGSNRASGVPDR
FSGSGSGTDFTLKISRVEAEDVGVYYCMQALQTPLTFGQGTRLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:36
Kiém tra hoat tinh ctia cac khang thé theo séng ché bang cac phuong phép thir nghiém
sinh hoa
Vi du tht nghiém 1: Thir nghiém ELISA dé lién két céc khang thé khang ANGPTL3
véi protein ANGPTL3
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Khéng thé khang ANGPTL3 d3 trc ché hoic d4 duoc can thiép vio it nhit mot
hoat dong ctia protein ANGPTL3 bang cach lién két véi protein ANGPTL3. Hoat tinh
lién két cta khéng thé khing ANGPTL3 v6i khang nguyén ANGPTL3 d3 dugc kiém
tra bang thir nghiém ELISA. Protein ANGPTL3 (ANGPTL3 ctia ngudi (17-170)-mFc)
duoc cb dinh trén vi dia 96 giéng bang cach lién két v6i IgG khang chudt ciia dé duge
cdy trén vi dia, va hoat tinh lién két cia khang thé v6i ANGPTL3 dugc x4c dinh theo
cudng d6 cia tin hidu sau khi khang thé duoc bd sung. Trong khi d6, cic protein
ANGPTL3 c¢6 dudi HIS (chubt ANGPTL3 (17-455)-His, khi duéi dai cynomolgus
ANGPTL3 (17-460)-His va chudt ANGPTL3 (17-455)-His) dugc danh ddu véi chat
danh dau biotin (Dojindo Trung Qubc, LK03) dugc cb dinh trén vi dia 96 giéng bing
céch lién két v6i streptavidin phu trén vi dia, va hoat tinh lién két cia khang thé voi

ANGPTL3 dugc xac dinh theo cudng d6 cua tin hiéu sau khi bd sung khang thé. -

IgG khang chudt ctia dé (Sigma, M3534-1ML) dugc pha lodng dén ndng do 2
ug/mL véi dém PBS (Shanghai BasalMedia, B320, 46 pH=7,4), duoc bd sung véé vi
dta 96 giéng (Corning, CLS3590-100EA) véi lugng 50 ul/giéng, va sau d6 0 trong t0
4m & 37°C trong 3 gi®r hodc 1 & 4°C qua dém (16-18 gid). Sau khi chat 1ong dugc loai
bd, dung dich chen sita tach béo (BD, 232100) da pha loﬁng trong 5% PBS duoc bd
sung v6i lwong 250 pl/giéng, va hdn hep nay duge 0 trong ti 4m & 37°C trong 3 gid
hoic 0 & 4°C qua dém (16—18 gid) dé chen. Sau khi qua trinh chen két thiic, dung dich
chen dugc loai b va dia dugc rira 3 14n bang dung dich dém PBST (do pH=7,4 PBS
chtra 0,05% Tween-20), va sau d6 ANGPTL3 (17-170)-mFc cua ngudi (véi trinh tu
duoc quy dinh trong SEQ ID NO:3) dugc pha lodng thanh 0,5 pg/mL bang chét pha
lofing mAu (d6 pH=7,4 PBS chtra 1% BSA) dugc bd sung vé6i lugng 50 pl/ giéng. Hon
hop nay dugce @ trong ti 4m & 37°C trong 2 gid. Sau khi két thic qua trinh @, dung dich
phan Gng trong vi dia dugc loai bo. Pia dugc nra 3 14n bang PBST, va sau d6, mot
khéng thé thir nghiém duoc pha lodng véi dung dich pha lodng mau dén cac ndng do
khac nhau dugc bd sung & 50 pL/giéng. Hon hop niy dugc G trong ti 4m & 37°C trong
2 gid. Sau khi U xong, dia dugc rira 3 1dn bing PBST, va khang thé thir cip khang
ngudi cia dé (Jackson Immuno Research, 109-035-003) d@ dugc pha lodng voi dung
dich pha loing mau vé6i luong 50 pl/giéng. Hdn hop nay dugc u & 37°C trong 1 gio.
Pia duge rira 3 1an bing PBST, va sau d6 chit nén tao mau TMB (KPL, 52-00-03)
dugc bd sung v6i luong 50 pl/giéng. Hon hop ndy duoc t & nhiét 4o phong trong 2-5
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phit, v phan tmg dugc két thic bing cach bd sung H,SO, IM véi lugng 50 pL/ giéng.
b6 hép thu & budc séng 450nM duge doc béng dau doc vi dia VersaMax va tri s
EC50 lién két cia khang thé khang ANGPTL3 véi protein khiang nguyén ANGPTL3
d3 dugc tinh toan. Két qua thir nghiém nay duogc thé hién trong Bang 3.

Streptavidin (Sigma, S4762-5MG) duoc pha loing dén ndng d6 3 pg/mL bing
dung dich dém PBS (Shanghai BasalMedia, B320, 40 pH=7,4), dugc bd sung vao vi
dia 96 giéng (Corning, CLS3590-100EA) véi lugng 50 pL/giéng, va sau d6 dugc 1
trong ti 4m & 37°C trong 3 gid hodc i & 4°C qua dém (16-18 gid). Sau khi chét l6ng
duogc loai bd, dung dich chen sita tach béo 5% PBS (BD, 232100) da pha loang dugc
bd sung véi lugng 250 pl/giéng, va hén hop nay duge G trong ti 4m & 37°C trong 3
gid hodc 1 & 4°C qua dém (16-18 gid) dé chen. Sau khi qua trinh chen két thic, dung
dich chen dugce loai bdé va dia dugce ria 3 14n v6i dém PBST (d6 pH=7,4 PBS chra
0,05% Tween-20), va chudt dugc déanh diu biotin ANGPTL3 (17-455)-His (véi bod
trinh tr xudt hién trong SEQ ID NO:5), khi du6i dai cynomolgus ANGPTL3
(17-460)-His (c6 trinh t¢ dugc néu trong SEQ ID NO:7) va chu¢t ANGPTL3
(17-455)-His (c6 trinh tr dugc néu trong SEQ ID NO : 8) mdi 1dn dugc pha lodng dén
0,5 ug/mL bing chét pha loing miu (46 pH=7,4 PBS chira 1% BSA) dugc bd sung véi
lugng 50 pL/giéng. Hon hop nay duoc G trong ti 4m & 37°C trong 2 gid. Sau khi két
thiuc qué trinh U, dung dich phén Ung trong vi dia dugc loai bo. Dia dugc rira 3 lan
bang PBST, va sau d6, khang thé thir nghiém dugc pha lodng véi dung dich pha lodng
mau dén cic ndng d6 khic nhau dugc bd sung & 50 pL/giéng. Hon hop ndy dugc G
trong ti 4m & 37°C trong 2 gid. Sau khi & xong, dia nay dugc rira 3 14n bang PBST va
khang thé thtr cdp khang chudt khang chudt duge ddnh diu HRP (Jackson Immuno
Research, 115-035-003), khang thé thir cdp khang chudt & dé (Jackson Immuno
Research, 109-035-003) hoic khang thé thir cap lién hgp HRP/khdng M13 ctia chudt
(Sino Biological, S& Cat 11973-MM05-100, dugc st dung dé sang loc phago) dugce
pha loéing vé6i dung dich pha loing miu dugc thém & 50 ul/giéng. Hon hop dugc 0 &
37°C trong 1 gid. Pia dugc rira 3 14n bing PBST, va sau d6 chét nén tao mau TMB
(KPL, 52-00-03) dugc bd sung véi lugng 50 pL/giéng. Hn hop nay duoc i & nhiét do
phong trong 2—5 phtt, va phan tmg duoc két thic bang cach bd sung H,SO, IM vao 50
uL/giéng. Do hip thu & bude séng 450nM duge doc biang dau doc vi dia VersaMax v

tri s EC50 lién két cua khang thé khang ANGPTL3 véi protein khang nguyén
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ANGPTL3 di duoc tinh toan. Két quéa thir nghiém nay dugc thé hién trong Bang 3.
Két qua cho thiy ring cic khang thé khang ANGPTL3 theo sang ché c6 kha ning lién
két v6i cac protein ANGPTLS3 ciia cac lodi khéc nhau.

Bang 3. Thir nghiém ELISA v& su lién két cta khang thé khang ANGPTL3 véi
protein ANGPTL3 cta cac loai khac nhau

, Liénkétvéi | Liénkétvéi | Liénkét véi

Lién két v6i ANGPTL3 ANGPTL3 ANGPTL3

Khéne th ANGPTL3 EC50 cua EC50 cﬁg EC50 cua khi EC50 cta
= nguoi chu6t nhat dudbi dai chudt
(nM) (M) cynomolgus (nM)

(nM)

P3G 2,480 1,631 4,555 1,441
P8G 0,361 1,732 2,528 2,115
P8BG 0,172 0,105 0,200 0,528

Vi du tht nghiém 2: Thir nghiém HTRF dé lién két cic khang thé khang ANGPTL3
véi protein khang nguyén ANGPTL3

Thit nghiém HTRF ciing duoc sit dung d& phét hién hoat tinh lién két ctia khang
thé khang ANGPTL3 véi khang nguyén. ANGPTL3 véi dudi HIS (ANGPTL3 cta
ngudi (17-460)-His, chudt ANGPTL3 (17-455)-His, khi duéi dai cynomolgus
ANGPTL3 (17-460)-His va chudt ANGPTL3 (17-455)-His) duogc gin kit danh diu
biotin (Dojindo China, LK03) lién két véi héa chdt HTRF Streptavidin-Tb cryptata
(Cisbio, 610SATLA), va sau khi bd sung khéng thé, khang thé lién két v6i hoa chat
HTRF Pab khing chudt IgG-XL665 (Cisbio, 61PAMXLA) va protein giéng
angiopoietin 3. Cuong d6 cua tin hi¢u dugc st dung dé x4c dinh hoat tinh lién két cia

khéng thé vdi protein giéng angiopoietin 3.

4 pg/mL biotin duge danh ddu ANGPTL3 & ngudi (17-460)-His (c6 trinh ty duoc
néu trong SEQ ID NO:1), chuét ANGPTL3 (17-455)-His (c6 trinh tu dugc néu trong
SEQ ID NO:5), khi dudi dai cynomolgus ANGPTL3 (17-460)-His (c6 trinh tu duoc
néu trong SEQ ID NO:7) va chuét ANGPTL3 (17-455)-His (c6 trinh ty dugc néu
trong SEQ ID NO:8) timg duoc chudn bi bing cach st dung chét pha loing (do
pH=7,4 PBS chtra 1% BSA) va bd sung vao dia 384 giéng (PerkinElmer, optiplat-384)
& 5 pL/giéng, dung dich hdn hop ctia héa chit HTRF Streptavidin-Tb cryptata va Pab
khang chudt IgG-XL665 sau d6 duge bd sung & 5 uL/giéng, va cubi cling, khang thé

thir nghiém d3 dugc pha lodng bing dung dich pha lodng miu dén cac ndng d6 khac
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nhau duge bd sung véi lugng 10 pL/giéng. Hon hop ndy dugc &t & 25°C trong 1 gid.
Céc tri s6 duoc doc bang PHERAstar FS (BMG LabTECH) tai mo-dun HTRF va tri s&
ECs, dé lién két khang thé khang ANGPTL3 vdi protein 3 tuong tir angiopoietin. Két
qué thtr nghiém ndy dugc thé hién trong Bang 4. Két qua cho thdy ring cac khang thé
theo sang ché déu c6 hoat tinh lién két tét ddi v6i khang nguyén ANGPTL3 clia ngudi,

chuét, khi duéi dai cynomolgus, chudt cong va cac loai khéc.

Bang 4. Thir nghiém HTRF dé gin khang thé khiang ANGPTL3 véi protein
ANGPTL3

41/85

ECs, (nM) d8 lién két vdi cic protein ANGPTL3
ANGPTL3
Khéng thé ANGPTL3 ciia | ANGPTL3 ctia | ctakhidudi | ANGPTL3
ngudi chuot dai clia chudt
cynomolgus
P3G 0,929 0,638 0,502 0,597
P8G 0,784 0,450 0,303 0,484
P8BG 0,277 0,321 0,360 0,362

Vi dy thir nghiém 3: Thir nghiém hoat tinh chen su tc ché LPL béi khang thé khang
ANGPTL3

Thtr nghiém phét hién hoat tinh enzym ctia LPL dugc st dung dé phat hién hoat
dong cia khéng thé khang ANGPTL3 trong viéc chen sy @c ché enzym LPL béi
protein ANGPTL3.

LPL ctda bo (Sigma, 1.2254-5KU) dugc pha lodng v6i dung dich dém pha lodng
(46 pH=7,4 PBS + 2mg/mL BSA) dén 12,5 don vi va bd sung vao Cﬁa 96 giéng
(Corning, 3603) véi luong 25 pl/giéng, sau d6 khang thé thir nghiém di dugc pha
loding bing dung dich pha loing miu dén c4c ndng d6 khac nhau dugc bd sung véi
luong 25 pL/giéng, va sau d6 27,6 pg/mL protein ANGPTL3 (ANGPTL3 ctia ngudi
(17-170) -Flag-His (cé trinh tu dugc néu trong SEQ ID NO) : 2), chuét ANGPTL3
(17-455)-His (c6 trinh tu duoc néu trong SEQ ID NO:5), khi dudi dai cynomolgus
ANGPTL3 (17-460)-His (c6 trinh tg dugc néu trong SEQ ID NO:7) va chuot
ANGPTL3 (17-455) -Hi (c6 trinh ty duge néu trong SEQ ID NO:8)) d3 duge bd sung
v6i luong 25 pL/giéng. Pia 96 giéng dugc lic trén may lic dé tron déu hdn hop, sau
d6 duoc U trong ti 4m & 37°C trong 30 phut. Cudi cing, chit nén 20 pM (Sigma,
30058-10MG-F) dugc pha lofng véi dung dich dém pha lodng dugc bd sung véi hrong

25 uL/giéng, va dia 96 giéng duoc lic trén may lic dé tron déu hén hop, sau d6 duoc i
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trong tu dm & 37°C trong 30 phat. Ex535/Em612 dugce doc béng dau doc vi dia
Flexstation3. Nong d6 va dir liéu huynh quang twong tng dugc xt 1y bing phdn mém
Graphpad Prism 5 va da tinh toan ICs,. Két qua thir nghiém nay dugc thé hién trong
Béang 5. Két qua nay cho thiy ring cic khang thé theo sang ché thé hién tic dung i

ché chen t6t d6i véi enzym LPL.

Béng 5. Két qua thir nghiém vé hoat tinh ctia khang thé khang ANGPTL3 trong
viée chen su e ché LPL béi ANGPTL3 ciia c4c lodi khac nhau

IC5¢ (aM)
Khang thé ANGPTL3 ctia | ANGPTL3 Aliglzgl%?’ ANGPTL3
ngudi cua chudt Cyno cua chudt
P3G 68,9 167,5 42,4 » 66,5
P8BG 75,3 41,5 53,6 132,2

Vi du tht nghiém 4: Thi nghiém Biacore vé cac khéang thé khang ANGPTL3 va
protein ANGPTL3

Biacore dugc st dung dé x4c dinh 4i lyc cua thér nghiém khang thé khang
ANGPTL3 dbi v6i ANGPTL3 cua ngudi, khi, chudt nhit va chudt, va phuong phap

nay bao gom cac budc nhu sau:

Mot lrong khang thé thir nghiém nhét dinh dugc bat gitr 4i luc bdi chip cam bién
sinh hoc Protein A (Cat. # 29127556, GE), va sau dé la khang nguyén ANGPTL3 cta
nguoi, khi, chudt nhit va chudt (ANGPTL3 cia ngudi (R&D, 3829-AN), chudt
ANGPTL3 (17-455)-His (c6 trinh tu dugc néu trong SEQ ID NO:5), khi duéi dai
cynomolgus ANGPTL3 (17-460)-His (c6 trinh tu dugc néu trong SEQ ID NO:7) va
chudt ANGPTL3 ( 17-455) - Chét nay (c6 trinh tLI duge néu trong SEQ ID NO:8)) &
mdt ndng d6 nhit dinh, m3i dong chay qua bé mit ciia chip. Cac tin hiéu phan tng
dugc phat hién trong thoi gian thuc béng thiét bi Biacore T200 dé thu duoc cac dudng
cong lién két va phan ly. Sau khi hoan thanh mdi chu ky phan ly, chip sinh hoc dugc
rira sach va tdi sinh bing dung dich tdi sinh axit glyxin-hydrocloric (Cat. #
BR-1003-54, GE, do pH=1,5). B6 dém dang chay cho thir nghiém 13 by dém 1 x
HBS-EP (Cat. # BR-1001-88, GE). Dit liéu thu dugc tir thir nghi€ém dugce gén vl mo
hinh Langmuir (1:1) st dung phin mém d4nh gia GE Biacore T200 (phién ban 3,0) dé

thu dugc cac tri sb 41 luc. K&t qua thir nghiém ndy dugc thé hién trong Bang 6. Két qua
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cho thdy rang c4c khang thé khang ANGPTL3 theo sang ché c6 kha ning lién két véi
cac khang nguyén ANGPTL3 cua nguoi, khi duéi dai cynomolgus, chudt nhét va

chudt véi 4i luc cao.

Bang 6. K&t qua thir nghiém Biacore vé khang thé khang ANGPTL3 va protein

ANGPTL3
i Hé’ng s6 H?mg s6 ) ;
Khang thé Khang nguyén lién két (1/mili | khong lién ket Ailyc (M)
gidy) (1/gidy)

ANGPTLS3 cua nguoi 2,56E+06 7,31E-04 2,85E-10

ANGPTL3 cia
P3G khi dudi dai cynomolgus 4,15E+06 8,47E-04 2,04E-10
ANGPTLS3 cua chuét 9,81E+05 8,27E-04 8,43E-10
ANGPTLS3 cua chudt 1,28E+06 8,20E-04 6,39E-10
ANGPTL3 cua nguoi 2,20E+06 3,33E-04 1,51E-10

ANGPTL3 cta
PSG khi dudi dai cynomolgus 8,37E+06 4,97E-04 5,93E-11
ANGPTL3 cua chudt 9,70E+05 3,45E-04 3,55E-10
ANGPTLS3 cia chudt 1,34E+06 3,35E-04 2,50E-10
ANGPTL3 cua nguoi 6,14E+06 2,76E-04 4,50E-11

ANGPTL3 cta
PSBG khi dusi dai cynomolgus 5,18E+06 3,98E-04 7,69E-11
ANGPTL3 ctia chudt 1,46E+06 4,20E-04 2,88E-10
ANGPTLS3 ctia chudt 1,21E+06 3,11E-04 2,57E-10

Vi du thir nghiém 5: Pénh gi4 tinh hiéu qua cta khang thé khdang ANGPTL3 & chudt
1. Thtr nghiém giam lipit in vivo ctia khang thé P8BG trén chudt cbng

Chudt SD ding cho thtr nghiém (4 tudn tudi, SPF, khoang 100 g, gidng duc, dugc
mua tir Shanghai Slac Laboratory Animal Co., Ltd.; chiing nhan s6: 20170005013017,
SCXK (Thuong Hai) 2017-0005) d4 trai qua 1 tudn thich nghi cho in trong méi trudng
phong thir nghiém (trong chu ky sang/tdi 12/12 gio, & nhiét d 23 + 1°C va do 4m
40-50%), va chudt dugc cho an thtc &n vo trung tiéu chudn ciia chudt va duoc tiép
can tu do 7 ngdy trude khi bat dau thir nghiém, cac con chudt dugc nhin n trong 4
gi0, sau dé mau duge thu thép tu b mét va ly tim & tbc d6 3500 vong/phut trong 15
phit, va thu 14y huyét thanh. Nong do lipit trong huyét thanh (triglyxerit) duoc xac
dinh bing hé thdng héa chdt ADVIA 2400 (Siemens). C4c con chudt dugc chia thanh
6 nhom theo mitc chét béo trung tinh (protein IgG cac 16p khang thé clia ngudi khong

lién quan (hIgG, trong tu dudi ddy) v6i nhém ddi chimg 4m, nhém evinacumab 3,5
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mpk (d€ biét cdu triic trinh tw, xem trinh tr cia evinacumab trong WHO Drug
Information, Tép 29, Sé 3, 2015), nhém evinacumab 7 mpk, nhém P8BG 3,5 mpk,
nhom P8BG 1,75 mpk va nhém P8BG 7 mpk), 6 con chudt/nhom. Cac con chudt trong
tAt ca cac nhém dugc tiém dudi da mot 13n, sau d6 duoc léy mau sau 4 gid nhin éﬁ vao
cac ngay 1, 5, 9, 13 va 16 sau khi tiém. Huyét thanh dugc tach ra, va n&‘mg do lipit
trong huyét thanh (triglyxerit) dugc x4c dinh bing hé thdng héa hoc ADVIA 2400
(Siemens). Dif liéu thuc nghiém dugce thé hién dudi dang Trung binh + d6 léch chuin
(Trung binh + SEM) va duoc v& bing phan mém Graphpad Prism5, va TTEST duogc
str dung @& phan tich théng ké.

Két qua thir nghiém dugc thé hién trén FIG.1 va Bang 7. So véi nhém déi chimg
4m, 1 ngdy sau khi ding thubc, triglyxerit & mdi nhém diéu tri déu gidm, vi quan sat
thiy su khac biét théng ké & cac nhém ngoai trir nhém evinacumab 3,5 mpk. Trong
qué trinh thir nghiém, chat béo trung tinh ¢ nhém P8BG 7 mpk giam t6i da 83,7%,
chét béo trung tinh & nhém P8BG 3,5 mpk giam ti da 81,8% va chat béo trung tinh &
nhém P8BG 1,75 mpk giam t6i da 68,7%; 5 ngdy sau khi ding thubc, su giam
triglyxerit & nhém P8BG 3,5 mpk, nhém P8BG 1,75 mpk va nhém PSBG 7 mpk van
c6 su khac biét théng ké, trong khi dé & nhém evinacumab 3,5 mpk va nhém
evinacumab 7 mpk khong c6 khac biét vé& mit thong ké; 9 ngay sau khi ding thude, su
giam triglyxerit & nhém P8BG 7 mpk va nhém P8BG 3,5 mpk vin c6 su khac biét
théng ké. Diéu nay cho thdy PSBG cé tac dung ha triglyxerit kéo dai va hiéu qua hon
evinacumab & cing liéu. Ngoai ra, c4c con chudt trong mdi nhém déu cé cin ning

binh thudng trong qué trinh thir nghiém.

Béng 7. Anh hudng ciia khang thé PSBG 1én triglyxerit trong huyét thanh ciia

chuot
Khéng thé Evinacumab P8BG
Liéu ding
4 tiem dudi da Tmpk 3,5mpk Tmpk 3,5mpk 1,75mpk
TG ban dau 121,5517,0 | 1222+17,1 | 120,1+14,3 | 122,6+15,6 | 120,9+16,1
(mg/dL)
Luong TG 131,1£12,5 | 109,7+16,7 27,6+3,1 34,0447 72,6+10,9
t61 thiéu
% Inh tbi da 40,7% 13,1% 83,7% 81,8% 68,7%
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Liru §: % Inh t&i da 13 phin trim ha lipit méu t6i da so v6i TG clia nhém ddi

ching 4m, va mpk 1a mg/kg.
2. Thir nghiém ha lipit in vivo ctia khang thé P3G trén chudt cong

Chuét SD cho thit nghiém (4 tudn tudi, SPF, giéng duc, dugc mua tir Shanghai
Slac Laboratory Animal Co., Ltd., s§ ding ky: 20170005013017, SCXK (Shanghai)
2017-0005 dugc trai qua 1 tudn thich nghi v6i moi trudng thir nghiém (trong chu ky
sang/tdi 12/12 gid, & nhiét d6 23 + 1°C va d6 4m 40-50%), va chudt duogc cung cap
thirc an chudt vo tring tiéu chudn va dugc tiép can thoai mai véi thitc dn va nuéc
ubng. 7 ngay trudc khi bat dau thir nghiém, cac con chudt dugc nhin 4n trong 4 gid,
sau d6 mau dugc thu thap tir 5 mét va ly tdm & tbe d6 3500 vong/phit trong 15 phiit,
va thu 14y huyét thanh. Nong do lipit trong huyét thanh (triglyxerit) dugc x4c dinh
bing hé théng héa chit ADVIA 2400 (Siemens). Cac con chudt duge chia thanh 4
nhém theo ham luong triglyxerit (nhém dbi ching am hIgG, nhém evinacumab 3,5
mpk, nhém P3G 3,5 mpk va nhém P3G 7 mpk), 6 con chuft/nhém. Cac con chudt
trong tAt ca cac nhom duge tiém dudi da mot 14n, sau d6 duge léy mau sau 4 gi¢ nhin
in vao céc ngdy 1, 5va 9, 13 sau khi tiém. Huyét thanh dugc tach ra, va ndng do lipit
trong huyét thanh (triglyxerit) dugc xac dinh bing hé théng héa hoc ADVIA 2400
(Siemens). Dit lidu thuc nghiém dugc thé hién du6i dang Trung binh + d6 1éch chuin
(Trung binh + SEM) va duoc v& bang phin mém Graphpad Prism5, va TTEST dugc
sir dung dé phén tich théng ké.

Két qua thir nghiém dugc thé hién trén FIG.2. So v6i nhém ddi chimg am véi
higG, 1 ngay sau khi ding thude, triglyxerit ctia mdi nhém diéu tri déu giam, va muc
d6 giam cua nhom P3G 3,5mpk va nhom P3G 7 mpk I6n hon so véi nhom
evinacumab 3,5 mpk nhém; 9 ngdy sau khi st dung, ndng do lipit trong huyét thanh
ctia nhém P3G 3,5 mpk va nhém P3G 7 mpk van thip hon so v&i nhém dbi ching

duong.
Vi du thir nghiém 6: Xé4c dinh tic dung cia cic khang thé khang ANGPTL3 ddi véi
ndng do lipit trong huyét thanh in vive & chudt Fed c57bl/6 c6 ham lugng cholesterol

cao, chat béo cao

Chudt c57bl/6 (4 tudn tudi, SPF, khoang 16-18 g, giéng duc, duoc mua tir
Shanghai Cavens Laboratory Animal Co., Ltd.; chiing nhén sb: 201913812, SCXK
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(Jiangsu) 2016-0010) d4 trai qua 4 tudn cho 4n thich nghi (5 con chudt/l6ng) trong médi
trirdng phong thir nghiém (trong chu ky sang/téi 12/12 gid, & nhiét d6 23 + 1°C va d
Am 40-50%), va cac con chudt dugc cho dn véi thire dn binh thudng va dugce thodi mai
tiép can véi thirc an va nuée udng. 5 ngay sau khi 14y méu trude, thirc an thong thudng
duoc thay ddi thanh thirc dn gidu chit béo c6 ham lhugng cholesterol cao (D12079B,
dugc mua tir Jiangsu Xietong Pharmaceutical Bio-engineering Co., Ltd.) & cho chudt
sn cho dén khi két thic thtr nghiém. 8 ngdy truée khi bit dau thir nghiém, cac con
chudt dugc nhin an trong 4 gi¢, sau d6 méu dugc thu thip tr & mét va ly thm & tbc do
8000 vong/phit trong 2 phit, va thu ldy huyét thanh. Nbng db lipit trong huyét thanh
duoc x4c dinh bang hé théng héa chat ADVIA 2400 (Siemens). Cac con chudt dugc
chia thanh 4 nhém theo mtrc d6 chit béo trung tinh (nhém déi chirng am hlgG, nhém
evinacumab 25 mpk, nhém P8BG 25 mpk va nhém P8BG 5 mpk), 11 con chudt cho
mdi nhém va céc con chudt duge tiém dudi da mbi tuin mét 1an, téng cong 8 14n. Vao
céc tudn th 2,3, 5,7, 9, 10 va 11 sau khi bat dau thir nghiém, cac con chudt trong mdi
nhém dugc nhin &n trong 4 gid, sau d6 mau dugce 14y tir 6 mét va thu 14y huyét thanh.
Néng do lipit trong huyét thanh (triglyxerit (TG), cholesterol toan phan (TC) va
cholesterol LDL (LDL-C)) dugc x4c dinh bing hé théng héa chit ADVIA 2400
(Siemens). Dit liéu thuc nghiém dugc thé hién dudi dang Trung binh + d6 léch chuin
(Trung binh + SEM) va duoc v& bang phin mém Graphpad Prism5, va TTEST dugc
stt dung dé phan tich théng ké. Két qua dwogc thé hién trong Bang 8-10 va cac Hinh.
3-5. So v&i nhém ddi ching am hIgG, TG, TC va LDL-C d3 giam déng ké & nhém
P8BG 25 mpk 2, 3, 5 va 7 tudn sau khi bit ddu thir nghiém; nhém evinacumab 25 mpk
va nhém P8BG 5 mpk cho thdy sy giam TG, TC va LDL-C 3, 5 va 7 tudn sau khi bét
dau ther nghiém. 9 tudn sau khi bt dau thtr nghiém, chi c6 hai nhém, nhém P8BG 25
mpk va nhém P8BG 5 mpk, cho thdy chét béo trung tinh giam dang ké so v6i nhém
dbi chirng 4m hIgG. So v6i nhém evinacumab 25 mpk, nhém P8BG 25 mpk cho thiy
chit béo trung tinh va cholesterol toan phdn gidm déng ké vao tuan tht 2, 3 va 9 clia
thir nghiém; so véi nhém 25 mpkg evinacumab, nhdm PEBG 25 mpk cho thiy LDL-C
giam dang ké vao tudn thtr 2 va 9 cua thir nghiém. Trong toan bd chu ky thir nghiém tir
tudn 1 dén tudn 11, TG cta nhém evinacumab 25 mpk d3 giam xudng thap nhét 13 40,5
+ 2,3, giam 32,60% so vo1 TG ban dau; va TG cia nhém P8BG 25 mpk di gidm
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xudng thip nhit 13 21,1 + 1,3, giam 64,90% so v6i TG ban dau. Pidu niy cho thiy tac

dung ha lipit cta khang thé P8BG hiéu qua hon va kéo dai hon so v6i evinacumab.

Bang 8. T4c dung ciia khang thé khang ANGPTL3 ddi v6i TG trong huyét thanh

& chudt ¢c57bl/6

Khéng thé Evinacumab PSBG hIgG
Liéu ding dé
tiém dudi da 25mpk 25mpk Smpk 25mpk
hang tuan
TG ban dau
(mng/dL) 60,1+3,2 60,144, 1 60,1+3,8 60,06,2
Lugng TG 40,5+2,3 21,113 | 355+1,7 | 45,1471
t61 thiéu
% Inh téi da 32,6% 64,9% 40,9% 24.8%

Luu v: % Inh t0i da duge dung d€ chi ty 1€ phan trdm lipit ha thap toi da so véi

Béng 9. T4c dung cia khéng thé khang ANGPTL3 dbi v6i huyét thanh LDL

& chudt ¢57bl/6
Khéng thé Evinacumab PEBG
Lidu diing dé tiém -
duéi da hang tudn 25mpk 25mpk Smpk
% Inh t6i da 28,10% 52,10% 42,80%

Luu §: % Inh t6i da dugc ding dé chi ty 1¢ phén trim t0i da ciia lipit ha thap
tuong doi so véi LDL cua nhém doi chirng am

Béng 10. Tac dung cua khang thé khang ANGPTL3 dbi véi huyét thanh TC

& chuot c57bl/6
Khéng thé Evinacumab PSBG
Liéu dung dé tiém dudi
da hing tun 25mpk 25mpk Smpk
% Inh ti da 27,50% 47,90% 36,20%

* Luu ¥: % Inh tdi da dugc ding dé chi ty 16 phan trim t8i da ctia lipit ha thip twong di
s0 v6i TC ctia nhém dbi chirng am
Vi du tht nghiém 7: X4c dinh tic dung cda cac khang thé khang ANGPTL3 in vivo
d6i v&i ndng d6 lipit trong huyét thanh & chuét APOE
Chudt APOE (8 tuén tudi, SPF, khoang 22 g, giéng duc, dugc mua tir Shanghai
Cavens Laboratory Animal Co., Ltd.; s ching nhan: 201917260, SCXK (Jiangsu)
2016-0010) d3 trai qua 4 tuin cho 3n thich nghi (2 con chudt/ldng) trong moi trirdng
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phong tht nghiém (trong chu ky sang/tdi 12/12 gity, & nhiét d 23 + 1°C va d6 Am
40-50%), va cac con chudt duge cho an nhiéu chit béo. Thire n chin nudi (D12108C)
va dugc thoi méi tip can thire an va nuée udng. 7 ngay trude khi bét du thir nghiém,
c4c con chudt duoc nhin in trong 4 gid, sau dé6 mau duoc 1iy tir 5 mit v quay ly tAm
& tbe d6 8000 vong/phiit trong 2 phat, va thu ldy huyét thanh. Nong d6 lipit trong
huyét thanh dugc x4c dinh bing hé thdng héa chdt ADVIA 2400 (Siemens). Chudt
duogc chia thinh 5 nhém theo mirc chit béo trung tinh (nhém dbi chimg 4m tinh higG,
nhém evinacumab 10 mpk, nhém evinacumab 5 mpk, nhom P8BG 10 mpk va nhém
P8BG 5 mpk), 8 con chudt/nhém. Cac con chudt trong tit ca cac nhém duge tiém duéi
da mot 14n (xem Bang 11 vé lidu luong sir dung cho mdi nhém), va sau d6 dugc ldy
méu tir & mét sau 4 gi® nhin dn vao cic ngdy 1, 7 va 11 sau khi tiém. Huyét thanh duogc
thu thdp va x4c dinh ndng do lipit (triglyxerit va HDL cholesterol) bing hé théng héa
chit ADVIA 2400 (Siemens). Dit lidu thuc nghiém duoc thé hién duéi da_ing Trung
binh + d0 1éch chuén (Trung binh + SEM) va dugc v& bing phin mém Graphpad
Prism5, va TTEST duoc sir dung dé phan tich théng ke.

Két qua thir nghiém duoc thé hién trong cac hinh. 6-7 va Bang 11. So véi nhém
d6i chtrng 4m v6i higG, 1 ngdy sau khi ding thube, triglyxerit & mdi nhém diéu tri déu
giam. O nhém evinacumab (10 mpk), chit béo trung tinh di giam xudng con 65,6 +
5,4mg/dL, giam 46,2% so véi tri s6 TG ban ddu; trong nhém evinacumab (5 mpk),
triglyxerit giam xudng thap téi 71,8 + 3,3mg/dL, giam 42,1% so Vi tri s6 TG ban déu;
& nhém P8BG (10 mpk), chit béo trung tinh giam xubng murc thdp nhit 1a 33,3 +
2,2mg/dL, giam 72,9% so v6i tri sb6 TG ban dau; & nhém P8BG (5 mpk), chit béo
trung tinh giam xubng con 37,\0 + 1,7mg/dL, giam 70,2% so véi tri s6 TG ban dau.
Ngoai ra, két qua thuc nghiém cho thiy 1 ngay sau khi sir dung, HDL-C huyét thanh
ctia nhém P8BG 10 mpk duoc ting 1én va HDL-C huyét thanh ctia nhém evinacumab
10 mpk bi giam. Tuy nhién, trong thtr nghiém ha lipit mau, viéc gidm HDL-C thudng
khéng duge mong mubn trong qua trinh ha lipit.
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Bang 11. T4c dung cia khéng thé khang ANGPTL3 Ién triglyxerit trong

49/85

huyét thanh & chuot APOE

Khang thé Evinacumab P8BG higG
Liéu ding dé )
tiém dudi da 10mpk Smpk 10mpk Smpk 10mpk
TG ban dan 122,0+8,8 123,9£17,1 | 122,8+10,7 | 124,0+20,8 120,5+14,9
(mg/dL)
Luong TG 65,6454 71,8433 33322 37,0+1,7 146,7+21,6
to1 thi€u
% Inh ti da 46,20% 42.10% 72,90% 70,20% 21,70%

Luu ¥: % Inh t6i da duge dung d& chi ty 16 phan tram lipit ha thp t6i da so véi TG ban

N\
A

dau
Vi du thir nghiém 8: Péanh gia dugc dong hoc cta céc khang thé khang ANGPTL3
1. Thir nghiém dugc dong hoc in vivo ciia khang thé khang ANGPTL3 trén chudt

Chuot C57BL/6 (18-24 g, dugc mua tir Beijing Vital River Laboratory Animal
Technology Co., Ltd.) dugc cho an thich nghi (khong duédi 3 ngay) trong moi trudng
phong thir nghiém (trong chu k¥ 4nh sang/tdi 12/12 gid, & nhiét 6 16-26°C va do am
40-70%), va ching duoc thoai mai tiép cin vdi thire n va nude ubng trong qﬁé trinh
cho dn. Mot ngay trude khi bét dau thir nghiém, cac con chudt C57BL/6 dugc danh sb
va nhém ngau nhién véi 3 con chudt cho mdi con. Vao ngady thtr nghiém, chudt trong
cdc nhém duoc tiém vao tinh mach cac loai héa chit thir nghiém P8BG va

evinacumab, trong tmg véi lidu lugng 13 10mg/kg va thé tich tiém 12 5 mL/kg.

Céc con chudt trong céc nhém str dung duoc 14y 0,1 mL mau toan phén trude khi
str dung va 5 phut, 8 gio, 1 ngay, 2 ngay, 4 ngay, 7 ngay, 10 ngay, 14 ngay, 21 ngay va
28 ngay sau khi st dung, va mau dugc dit ¢ 4°C trong 30 phut ma khéng co chat
chdng dong va sau d6 ly tim & 1000 g trong 15 phut. Dich néi (huyét thanh) dugc thu
thap, dat trong 6ng EP va bao quan & -80°C. |

Nong d6 khang thé trong huyét thanh dugc xac dinh bang phuong phap ELISA,
va céc thong sb duge dong hoc duoc tinh todn cho héa chit thir nghiém bang phén
mém Winnolin. Cac két qua chinh vé dugc dong hoc thu dugc dugce thé hién trong
Béng 12 va FIG.8. Két qua thir nghiém cho thdy khang thé PSBG theo sang ché c6 thoi

gian ban hty & chudt cao hon so véi evinacumab doi chirng duong.

Bang 12. Dugc dong hoc ciia khang thé khang ANGPTL3 trén chudt
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Khéng thé PSBG Evinacumab
Puodng dung iv. iv.
Liéu ding (mg/kg) 10 10
t1/2 gio 131,4+18,8 71,1+6,1
t1/2 ngay 5,47+0,78 2,96+0,25
AUCO0-00(gidr *ug/ml) 23272+2887 - 16904+4481

Lirn §: AUCO-c0: dién tich duéi dudng cong thoi gian-ndng d thubc trong huyét
thanh; t1/2 (gi®) thoi gian ban hiy (tinh bang gid); t1/2 (ngiy): thdi gian ban hiy (tinh

bing ngay); i.v: tiém tinh mach

2. Pénh gid duoc dong hoc cia khang thé khang ANGPTL3 & khi dudi dai
cynomolgus

Pa sir dung khi dubi dai cynomolgus (3—4 kg, duoc mua tir Guangdong Qianyan
Biological Science and Technology Co., Ltd.), va c&c con khi nay duoc kiém dich va
cho n thich nghi sau 14 ngay trudc khi dugc st dung trong thir nghiém. Chung dugc
nhdt trong 10ng thép khéng gi véi sb lugng khéng qua 2 con mdi 16ng. Nhiét d6 phong
nudi duge kidm soat & mic 18-26°C, dd 4m twong d6i ndm trong khoang 40-70% va
6 chiéu sang theo chu ky sang/tbi 12/12. Cac con khi nay dugc thoai méi tiép can véi
nuée trong qué trinh thir nghiém. 6 con khi dudi dai cynomolgus dugc phan ngiu
nhién thanh 2 nhém, mdi nhém 3 con theo tiéu chi sinh hoa. Khi dudi dai cynomolgus
trong cac nhém duge tiém cac loai héa chit thir nghiém P8BG va evinacumab twong

g qua dudng dudi da, liéu hrgng tiém 13 10mg/kg va thé tich tiém 13 2 mL/kg.

Sau khi phan nhém, cac con khi ndy dugc nhin dn qua dém, va mdi con dugc ldy
- khoéng 2 mL méau tir tinh mach cta chi du6i trude khi str dung va 1 gio, 2 gio, 4 gio, 8
gio, 12 gio, 1 ngay, 3 d, 5 ngay, 7 ngay, 10 ngay, 14 ngay, 21 ngay, 28 ngay, 35 ngay,
42 ngay, 49 ngdy va 56 ngdy sau khi stt dung. Méau dugc cho vao bng 14y mau chira
gel tach, dé yén & nhiét d6 phong trong 30 phut va sau d6 ly tdm & 1000 g trong 15
phut. Dich ndi dugc thu thap, cho vao 2 dng EP sach va dugc bao quan tam thdi &
-70°C (hoan thanh trong vong 2 gid sau khi 14y mau). Nong d6 khéng thé trong huyét
thanh dugc x4c dinh bang phuong phap ELISA, va cac thong s6 duge dong hoc duoc
tinh todn cho héa chat thir nghiém bing phin mém Winnolin. Céc két qua chinh vé
dwoc dong hoc thu duoc duge thé hién trong Bang 14 va FIG.9. Két qua thir nghiém
cho thdy khing thd P8BG theo sang ché c6 thdi gian ban hiy & khi duodi dai

cynomolgus cao hon so véi evinacumab doi chimg duong.
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Bang 13. Dugc dong hoc ctia khing thé khang ANGPTL3 trén khi duéi dai

cynomolgus
PEBG Evinacumab
Liéu ding (mg/kg) 10 10
Puong dung sC. sc.
t1/2 gio 324,7+115,3 157,7+28,6
t1/2 ngay 13,5+4,8 6,6+1,2
AUC 0-00 (ug/ml*gio) 4424347404 380274252

Luru ¥: AUCO-co: dién tich du6i dudong cong thoi gian-ndng d6 thube trong huyét
thanh; t1/2 (gid): thoi gian ban hiy (tinh biang gid); t1/2 (ngdy): thoi gian ban huy (tinh

bang ngay); sc: tiém dudi da.
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YEU CAUBAO HO
1. Khang thé khang ANGPTL3 hoic doan lién két véi khang nguyén cia né, bao gdbm

ving bién d6i chudi ning va ving bién d6i chudi nhe ctia khang thé, trong d6:

i) ving bién ddi chudi ning ndy c6 HCDR1, HCDR2 va HCDR3 trong ddng véi
trinh tuy clia vung bién d6i chudi nang dugc thé hién trong SEQ ID NO:13, va vung
bién d8i chudi nhe nay c6 LCDR1, LCDR2 va LCDR3 twrong ddng véi trinh tur cla
ving bién dbi chudi nhe duoc thé hién trong SEQ ID NO:14;

i) viing bién dbi chudi ning ndy c6 HCDR1, HCDR2 va HCDR3 tuong ddng véi
trinh tr cia ving bién dbi chudi ning dugc thé hién trong SEQ ID NO:11, va ving
bién dbi chudi nhe nay c6 LCDR1, LCDR2 vi LCDR3 tuong ddng véi trinh tu cla
ving bién dbi chudi nhe duoc thé hién trong SEQ ID NO:12; hoic

iii) ving bién ddi chudi ning ndy c¢6 HCDR1, HCDR2 va HCDR3 twong dbng
v6i trinh tu cta ving bién dbi chubi nang dugc thé hién trong SEQ ID NO:9, va ving
bién ddi chudi nhe nay c6 LCDR1, LCDR2 va LCDR3 tuong ddng véi trinh tir cia
ving bién ddi chudi nhe duogc thé hién trong SEQ ID NO:10.

2. Khang thé khang ANGPTL3 hodc doan lién két v6i khang nguyén ctia n6 theo diém

1, bao gom vung bién ddi chuodi ndng va vung bién doi chuoi nhe, trong do:

iv) ving bién d6i chudi ning bao gdm HCDR1, HCDR2 v HCDR3 c¢6 trinh tir
lan lugt dugc thé hién trong SEQ ID NO:24, SEQ ID NO:28 va SEQ ID NO:26, va
ving bién d8i chudi nhe bao gdbm LCDR1, LCDR2 va LCDR3 c6 trinh tu 1an lugt
duoc thé hién trong SEQ ID NO:27, SEQ ID NO:22 va SEQ ID NO:23;

v) ving bién dbi chudi ning bao gdm HCDR1, HCDR2 vid HCDR3 c6 trinh tir
1an lugt dugc thé hién trong SEQ ID NO:24, SEQ ID NO:25 va SEQ ID NO:26, va
ving bién dbi chudi nhe bao gdbm LCDRI, LCDR2 va LCDR3 c6 trinh tu 1an luot
dugc thé hién trong SEQ ID NO:21, SEQ ID NO:22 va SEQ ID NO:23; hoic

vi) ving bién dbi chudi ning bao gdm HCDR1I, HCDR2 va HCDR3 ¢ trinh tir
14n Tuot duoc thé hién trong SEQ ID NO:18, SEQ ID NO:19 va SEQ ID NO:20, va
ving bién dbi chudi nhe bao gdm LCDRI, LCDR2 va LCDR3 ¢4 trinh tir 14n luot
duge thé hién trong SEQ ID NO:15, SEQ ID NO:16 va SEQ ID NO:17.
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3. Khéng thé khang ANGPTL3 hodc doan lién két v6i khang nguyén ctia né theo diém

1 hodc 2, bao gom ving bién doi chudi ning va vung bién d6i chudi nhe, trong d6:

(A) ving bién dbi chudi ning niy cé mirc d6 twong dong vé trinh tur so véi SEQ
ID NO:13 it nhét 13 90%, vd/hoic ving bién dbi chudi nhe c6 mirc do twong dong vé
trinh tir so v6i SEQ ID NO:14 it nhit 13 90%;

(B) ving bién dbi chubi ning nay c6 mirc do twong dong vé trinh tu so véi SEQ
ID NO:11 it nhat 13 90%, vi/hoic ving bién dbi chudi nhe c6 mirc d6 trong ddng vé
trinh tur so v6i SEQ ID NO:12 it nhat 13 90%; hoic

(C) ving bién d6i chudi ning nay c6 mirc dd twong ddng vé trinh tu so véi SEQ
ID NO:9 it nhit 13 90%, va/hodc ving bién ddi chudi nhe cé mirc dd trong ddng vé

trinh tu so véi SEQ ID NO:10 it nhat 13 90%.

4. Khang thé khang ANGPTL3 hoic doan lién két véi khang nguyén ciia n6 theo diém
3, bao gdm vung bién ddi chudi ning va ving bién dbi chudi nhe nhu dugc thé hién
duéi day: |

(D) ving bién ddi chudi nang c6 trinh tu duge thé hién trong SEQ ID NO:13, va
ving bién @i chudi nhe c6 trinh tyr dwoc thé hién trong SEQ ID NO:14;

(E) ving bién ddi chudi ning c6 trinh trr dugc thé hién trong SEQ ID NO:11, va
vung bién dbi chudi nhe c6 trinh tu duoc thé hién trong SEQ ID NO:12; hoac

(F) ving bién d6i chudi ndng c¢o trinh tu dugce thé hién trong SEQ ID NO:9, va
ving bién dbi chudi nhe ¢ trinh trr duogc thé hién trong SEQ ID NO:10.

5. Khang thé khang ANGPTL3 hoic doan lién két v6i khang nguyén cia né theo diém
bét ki trong sb cic diém tir 1 dén 4, trong d6 khang thé khang ANGPTL3 con bao

gdm ving bao thi cia chudi ning va ving bao thi ctia chudi nhe.

6. Khang thé khang ANGPTL3 hoac doan lién két véi khang nguyén ctia né theo diém
5, trong d6 ving bao thi ctia chudi ning ndy duoc chon tir nhém bao gdm ving béo

tha IgG1, IgG2, IgG3 va IgG4 cua ngudi, va ving bao thi ciia chudi nhe nay duoc
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chon tir nhém bao gdm ving bao thii cia chudi k va chudi A ciia ngudi.

7. Khéng thé khang ANGPTL3 hoic doan lién két v6i khang nguyén clia né theo diém
6, trong d6 ving bao thi cia chudi ning ndy c6 trinh tir dugc thé hién trong SEQ ID
NO:29 hodc trinh tir ¢6 mirc d6 twong ddng vé trinh tur so véi SEQ ID NO:29 it nhit 13
85%, va/hodc ving bao thi ciia chudi nhe niy ¢ trinh tir duge thé hién trong SEQ ID
NO:30 hodc trinh tr ¢ mirc d6 twong ddng vé trinh tw so véi SEQ ID NO:30 it nhit 13
85%.

8. Khang thé khang ANGPTL3 hoic doan lién két v6i khang nguyén ctia né theo diém
bét ky trong sb cac diém tir 1 dén 7, trong d6 khang thé khang ANGPTL3 niy bao

gom chuoi ndng va chudi nhe, trong do,

(G) chudi ning nay cé mirc d6 twong ddng vé trinh trr so véi SEQ ID NO:35 it
nhét 12 85%, va/hodc chudi nhe nay ¢6 murc d6 twong ddng vé trinh ty so véi SEQ ID
NO:36 it nhét 13 85%;

(H) chudi ning nay c6 mic dd twong ddng vé trinh tur so véi SEQ ID NO:33 it
nhét 13 85%, va/hodc chudi nhe ndy c6 mirc do trong dong vé trinh tur so véi SEQ ID
NO:34 it nhét 1a 85%; hodc

(I) chudi nang nay c6 mirc d6 twong ddng vé trinh tr so véi SEQ ID NO:31 it
nhét 12 85%, va/hodc chudi nhe nay cé mirc d6 twong déng vé trinh tir so véi SEQ ID
NO:32 it nhét 13 85%.

9. Khang thé khang ANGPTL3 hodc doan lién két v&i khang nguyén clia n6 theo diém
bét ky trong sb cac diém tir 1 dén 8, trong d6 khang thé khang ANGPTL3 bao gdm

chudi ning va chudi nhe, trong dé,
- (J) chudi ning nay duoc thé hién trong SEQ ID NO:35, va chudi nhe nay dugc
thé hién trong SEQ ID NO:36;
(K) chudi ning ndy duoc thé hién trong SEQ ID NO:33, va chudi nhe nay dugc
thé hién trong SEQ ID NO:34; hoic
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(L) chudi nang ndy duoc thé hién trong SEQ ID NO:31, va chudi nhe ndy dugc
thé hién trong SEQ ID NO:32.

10. Phan tir axit nucleic m3 héa cho khing thé khang ANGPTL3 hoic doan lién két

v6i khang nguyén ctia n6 theo diém bét ky trong s6 cac diém tir 1 dén 9.
11. Té bao chi mang phan tir axit nucleic theo diém 10.

12. Dugc phim, chira:

(A) khang thé khang ANGPTL3 hoic doan lién két véi khing nguyén ctia n6 theo
diém bat k¥ trong sb cac diém tir 1 dén 9, hodc phén tir axit nucleic theo diém 10 véi
lwong didu tri hitu hiéu, va

(B) mdt hoc nhidu chit mang duogc dung, chit pha loing dugc dung, chit dém

dugc dung hoic ta dugc dugce dung.

13. Phuong phép phét hién mién dich hodc x4c dinh ANGPTL3, trong d6 phuong phép
nay bao gdm bué6c sir dung khang thé khang ANGPTL3 hoic doan lién két véi khang
nguyén ctia n6 theo diém bét ky trong sb cac diém tir 1 d&n 9, trong d6 phuong phap

nay duoc st dung cho muc dich khong phai chin doan bénh.

14. Kit, bao gdm khang thé khang ANGPTL3 hoic doan lién két véi khang nguyén

cua no theo di€ém bat ky trong s cac di€m tir 1 dén 9.
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<110> Jiangsu Hengrui Medicine Co., Ltd.
Shanghai Hengrui Pharmaceutical Co., Ltd.

<120> KHANG THE KHANG ANGPTL3 VA DUQC pHAM CHUA KHANG THE NAY

<130> 721011CPCT

<150> CN202010073192.4
<151> 2020-01-22

<160> 36
<170> Danh muc trinh ty SIPO 1.0

<210> 1
<211> 473
<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> VOUNG

<223> Trinh tu ANGPTL3 (17-460)-His cua nguodi

<400> 1
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu val Ala Ile Leu
1 5 10 15
Val Gln Cys Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp
20 25 ' 30
Ser Pro Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val
35 40 45
Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp
50 55 60
His Lys Thr Lys Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu
65 70 75 80
Phe Asp Gln Ser Phe Tyr Asp Leu Ser Leu Gln Thr Ser Glu
85 90 95
Glu Glu Glu Lys Glu Leu Arg Arg Thr Thr Tyr Lys Leu Gln
100 105 110
Asn Glu Glu Val Lys Asn Met Ser Leu Glu Leu Asn Ser Lys
115 120 125
Ser Leu Leu Glu Glu Lys Ile Leu Leu Gln Gln Lys Val Lys
130 135 140
Glu Glu Gln Leu Thr Asn Leu Ile Gln Asn Gln Pro Glu Thr
145 150 155 160
His Pro Glu Val Thr Ser Leu Lys Thr Phe Val Glu Lys Gln
165 170 175
Ser Ile Lys Asp Leu Leu Gln Thr Val Glu Asp Gln Tyr Lys
180 185 190
psn Gln Gln His Ser Gln Ile Lys Glu Ile Glu Asn Gln Leu
195 200 205
Thr Ser Ile Gln Glu Pro Thr Glu Ile Ser Leu Ser Ser Lys
210 215 220

Lys

Ser

Phe

Asn

Ile

Val

Leu

Tyr

Pro

Asp

Gln

Gly

Leu

Val

Ile

Lys

Lys

Glu

Leu

Glu

Asn

Leu

Arg
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Ala Pro Arg Thr Thr Pro Phe Leu Gln Leu Asn Glu Ile Arg Asn Val
225 230 235 240
Lys His Asp Gly Ile Pro Ala Glu Cys Thr Thr Ile Tyr Asn Arg Gly
245 250 . 255
Glu His Thr Ser Gly Met Tyr Ala Ile Arg Pro Ser Asn Ser Gln Val
260 265 270
Phe His Val Tyr Cys Asp Val Ile Ser Gly Ser Pro Trp Thr Leu Ile
275 280 285
Gln His Arg Ile Asp Gly Ser Gln Asn Phe Asn Glu Thr Trp Glu Asn
290 295 300
Tyr Lys Tyr Gly Phe Gly Arg Leu Asp Gly Glu Phe Trp Leu Gly Leu
305 310 315 320
Glu Lys Ile Tyr Ser Ile Val Lys Gln Ser Asn Tyr Val Leu Arg Ile
325 330 335
Glu Leu Glu Asp Trp Lys Asp Asn Lys His Tyr Ile Glu Tyr Ser Phe
340 345 350
Tyr Leu Gly Asn His Glu Thr Asn Tyr Thr Leu His Leu Val Ala Ile
355 360 365
Thr Gly Asn Val Pro Asn Ala Ile Pro Glu Asn Lys Asp Leu Val Phe
370 375 380
Ser Thr Trp Asp His Lys Ala Lys Gly His Phe Asn Cys Pro Glu Gly
385 390 395 400
Tyr Ser Gly Gly Trp Trp Trp His Asp Glu Cys Gly Glu Asn Asn Leu
405 410 415
Asn Gly Lys Tyr Asn Lys Pro Arg Ala Lys Ser Lys Pro Glu Arg Arg
420 425 430
Arg Gly Leu Ser Trp Lys Ser Gln Asn Gly Arg Leu Tyr Ser Ile Lys
435 440 445
Ser Thr Lys Met Leu Ile His Pro Thr Asp Ser Glu Ser Phe Glu His
450 455 460
His His His His His His His His His

465 470

<210> 2

<211> 190

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> VUNG

<223> Trinh ty ANGPTL3(17-170)-Flag-His & ngudi

<400> 2

Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly
1 5 10 15

Val Gln Cys Ser Arg Ile Asp Gln Asp Asn Ser Ser Phe Asp Ser Leu

20 25 30
Ser Pro Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile
35 40 45
Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe val
50 55 60
His Lys Thr Lys Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile
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65 70 75 80

Phe Asp Gln Ser Phe Tyr Asp Leu Ser Leu Gln Thr Ser Glu
85 90 95

@lu Glu Glu Lys Glu Leu Arg Arg Thr Thr Tyr Lys Leu Gln

100 105 110
Asn Glu Glu Val Lys Asn Met Ser Leu Glu Leu Asn Ser Lys
115 120 125
Ser Leu Leu Glu Glu Lys Ile Leu Leu Gln Gln Lys Val Lys
130 135 140

Glu Glu Gln Leu Thr Asn Leu Ile Gln Asn Gln Pro Glu Thr

145 150 155 160

His Pro Glu Val Thr Ser Leu Lys Thr Phe Val Glu Lys Gly
165 170 175

Asp Tyr Lys Asp Asp Asp Asp Lys His His His His His His

180

<210> 3
<211> 406
<212> PRT

185

<213> Trinh tu nhin tao

<220>

<221> VUNG

<223> Trinh ty ANGPTL3(17-170)-mFc

<400> 3
Met Glu Phe Gly Leu
1 5
Val Gln Cys Ser Arg
20
Ser Pro Glu Pro Lys
35
Leu Ala Asn Gly Leu
50
His Lys Thr Lys Gly
65 70
Phe Asp Gln Ser Phe
85
Glu Glu Glu Lys Glu
100
Asn Glu Glu Val Lys
115
Ser Leu Leu Glu Glu
130

Ser Trp Leu Phe Leu
10
Ile Asp Gln Asp Asn
25
Ser Arg Phe Ala Met
40
Leu Gln Leu Gly His
55 60
Gln Ile Asn Asp Ile
75
Tyr Asp Leu Ser Leu
90
Leu Arg Arg Thr Thr
105
Asn Met Ser Leu Glu
120

Lys Ile Leu Leu Gln

190

& ngudi

Val Ala Ile Leu
15
Ser Ser Phe Asp
30
Leu Asp Asp Val
45

Gly Leu Lys Asp

Phe Gln Lys Leu
80
Gln Thr Ser Glu
95
Tyr Lys Leu Gln
110
Leu Asn Ser Lys
125
Gln Lys Val Lys

135 140

Glu Glu Gln Leu Thr Asn Leu Ile Gln Asn Gln Pro Glu Thr
145 150 155 160
His Pro Glu Val Thr Ser Leu Lys Thr Phe Val Glu Lys Glu
165 170 175
Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala
180 185 190
Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Ile
195 200 205

Ile

vVal

Leu

Tyr

Pro

Ser

Lys

Ser

Lys

Phe

Asn

Ile

val

Leu

Tyr

Pro

Pro

Pro

Lys

Lys

Lys

Glu

Leu

Glu

Ser

Gly

Leu

Ile

vVal

Ile

Lys

Lys

Glu

Leu

Glu

Arg

Asn

Asp
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Val Leu Met Ile Ser Leu Ser Pro Ile Val Thr
210 215 220
Val Ser Glu Asp Asp Pro Asp Val Gln Ile Ser

225 230 235
val Glu Val His Thr Ala Gln Thr Gln Thr His
245 250
Ser Thr Leu Arg Val Val Ser Ala Leu Pro Ile
260 265
Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn

Cys Val Val

Trp Phe Val
240
Arg Glu Asp
255
Gln His Gln
270
Asn Lys Asp

275 280 285

Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys
290 295 300
Pro Gln Val Tyr Val Leu Pro Pro Pro Glu Glu

305 310 315
@ln Val Thr Leu Thr Cys Met Val Thr Asp Phe
325 330
Tyr Val Glu Trp Thr Asn Asn Gly Lys Thr Glu
340 345

Thr Glu Pro Val Leu Asp Ser Asp Gly Ser Tyr

355 360 365

Leu Arg Val Glu Lys Lys Asn Trp Val Glu Arg
370 375 380
Ser Val Val His Glu Gly Leu His Asn His His
385 390 395

Ser Arg Thr Pro Gly Lys
405

<210> 4
<211> 456
<212> PRT

<213> Trinh ty nhidn tao

<220>
<221> VUNG
<223> Trinh tu ANGPTL3(17-220)-mFc & ngudi

<400> 4
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val
1 5 10
Val Gln Cys Ser Arg Ile Asp Gln Asp Asn Ser
20 25
Ser Pro Glu Pro Lys Ser Arg Phe Ala Met Leu
35 40 45
Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly
50 55 60
His Lys Thr Lys Gly Gln Ile Asn Asp Ile Phe
65 70 75
Phe Asp Gln Ser Phe Tyr Asp Leu Ser Leu Gln
85 90
Glu Glu Glu Lys Glu Leu Arg Arg Thr Thr Tyr
100 105

Asn Glu Glu Val Lys Asn Met Ser Leu Glu Leu

Gly Ser Val

Glu Met Thr
320
Met Pro Glu
335
Leu Asn Tyr
350
Phe Met Tyr

Asn Ser Tyr

Thr Thr Lys
400

Ala Ile Leu
15

Ser Phe Asp

30

Asp Asp Val

Leu Lys Asp

Gln Lys Leu
80
Thr Ser Glu
95
Lys Leu Gln
110

Asn Ser Lys

Val

Asn

Tyr

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser

Lys

Ser

Lys

Phe

Asn

Ile

Val

Leu

Asp

Asn

Asn

Trp

Pro

Ala

Lys

Ile

Asn

Lys

Cys

Phe

Gly

Leu

Ile

Val

Ile

Lys

Lys

Glu

64/85



115
vSer Leu Leu Glu Glu Lys
130 135
Glu Glu Gln Leu Thr Asn
145 150
His Pro Glu Val Thr Ser
165
Ser Ile Lys Asp Leu Leu
180
Asn Gln Gln His Ser Gln
195
Thr Ser Ile Gln Glu Pro
210 215
Pro Arg Gly Pro Thr Ile
225 230
Pro Asn Leu Leu Gly Gly
245
Lys Asp Val Leu Met Ile
260
Val Asp Val Ser Glu Asp
275
Asn Asn Val Glu Val His
220 295
Tyr Asn Ser Thr Leu Arg
305 . 310
Asp Trp Met Ser Gly Lys
325
Leu Pro Ala Pro Ile Glu
340
Arg Ala Pro Gln Val Tyr
355
Lys Lys Gln Val Thr Leu
370 375
Asp Ile Tyr Val Glu Trp
3385 390
Lys Asn Thr Glu Pro Val
405
Ser Lys Leu Arg Val Glu
420
Ser Cys Ser Val Val His
435
Ser Phe Ser Arg Thr Pro
450 455

<210> 5
<211> 468

<212> - PRT

<213> Trinh tyu nhdn tao

<220>
<221> VUNG

53853

120 125
Ile Leu Leu Gln Gln Lys
140
Leu Ile Gln Asn Gln Pro
155
Leu Lys Thr Phe Val Glu
170
Gln Thr Val Glu Asp Gln
185 ' 190
Ile Lys Glu Ile Glu Asn
200 205
Thr Glu Ile Ser Leu Ser
220
Lys Pro Cys Pro Pro Cys
235
Pro Ser Val Phe Ile Phe
250
Ser Leu Ser Pro Ile Val
265 270
Asp Pro Asp Val Gln Ile
280 285
Thr Ala Gln Thr Gln Thr
300
Val Val Ser Ala Leu Pro
315
Glu Phe Lys Cys Lys Val
330
Arg Thr Ile Ser Lys Pro
345 350
Val Leu Pro Pro Pro Glu
360 365
Thr Cys Met Val Thr Asp
380
Thr Asn Asn Gly Lys Thr
395
Leu Asp Ser Asp Gly Ser
410
Lys Lys Asn Trp val Glu
425 430
Glu Gly Leu His Asn His
440 445

Gly Lys

<223> Trinh tu ANGPTL3 (17-455)-His & chudt

Val Lys

Glu Thr

160
Lys Gln
175

Tyr Lys

Gln Leu

Ser Lys

Lys Cys
240

Pro Pro

255

Thr Cys

Ser Trp

His Arg

Ile Gln

320
Asn Asn
335

Lys Gly
Glu Glu
Phe Met
Glu Leu

400
Tyr Phe
415

Arg Asn

His Thr

Tyxr

Pro

Asp

Gln

Arg

Pro

Pro

Lys

Val

Phe

Glu

His

Lys

Ser

Met

Pro

Asn

Met

Ser

Thr

Leu

Glu

Asn

Leu

Arg

Glu

Ala

Ile

val

Val

Asp

Gln

Asp

val

Thr

Glu

Tyxr

Tyr

Tyr

Lys

65/85



<400> 5

Met Glu Phe Gly

1 5

Val Gln Cys Ser

20
Pro Ser Glu Pro
35
Leu Ala Asn Gly
50

His Lys Thr Lys

65

Phe Asp Gln Ser
85

Glu Glu Glu Lys

100
Asn Glu Glu Val
115
Ser Leu Leu Glu
130
Glu Glu Gln Leu
145

Leu

Arg

Lys

Leu

Gly

70

Phe

Glu

Lys

Glu

Thr

53853

Ser Trp Leu Phe Leu Val Ala
10
Val Asp Pro Asp Leu Ser Ser
25 30
Ser Arg Phe Ala Met Leu Asp
40 45
Leu Gln Leu Gly His Gly Leu
55 60
Gln Ile Asn Asp Ile Phe Gln
75
Tyr Asp Leu Ser Leu Arg Thr
90
Leu Arg Arg Thr Thr Ser Thr
105 110
Asn Met Ser Val Glu Leu Asn
120 125
Lys Thr Ala Leu Gln His Lys
135 140

Asn Leu Ile Leu Ser Pro Ala

150 . 155

His Pro Glu Val Thr Ser Leu Lys Ser Phe Val Glu

165

170

Ser Ile Arg Glu Leu Leu Gln Ser Val Glu Glu Gln

180

185 190

Ser Gln Gln His Met Gln Ile Lys Glu Ile Glu Lys

195

20C 205

Thr Gly Ile Gln Glu Pro Ser Glu Asn Ser Leu Ser

210

215 220

Ala Pro Arg Thr Thr Pro Pro Leu Gln Leu Asn Glu

225

230 235

Glu Gln Asp Asp Leu Pro Ala Asp Cys Ser Ala Val

245

250

Glu His Thr Ser Gly Val Tyr Thr Ile Lys Pro Arg

260

265 270

Phe Asn Val Tyr Cys Asp Thr Gln Ser Gly Ser Pro

275

280 285

Gln His Arg Lys Asp Gly Ser Gln Asp Phe Asn Glu

290

295 300

Tyr Glu Lys Gly Phe Gly Arg Leu Asp Gly Glu Phe

305

310

315

Glu Lys Ile Tyr Ala Ile Val Gln Gln Ser Asn Tyr

325

Glu Leu Gln Asp
340
His Leu Gly Ser
355
Ala Gly Asn Ile
370

Ser Thr Trp Asn
385

Tyr Ser Gly Gly

Trp

His

Pro

His

390

Trp

330

Lys Asp Ser Lys His Tyr Val

345 350
Glu Thr Asn Tyr Thr Leu His

360 365
Gly Ala Leu Pro Glu His Thr
375 380
Arg Ala Lys Gly Gln Leu Tyr
395

Trp Trp Asn Asp Ile Cys Gly

Ile Leu

15

Phe Asp

Asp Val

Lys Asp

Lys Leu

80

Asn Glu

95

Leu Gln

Ser Lys

Val Axg

Gly Ala

160

Gln Gln

Tyr Lys

Gln Leu

Ser Lys

Thr Glu

240

Tyr Asn

255

Asn Ser

Trp Thr

Thr Trp

Trp Leu

320

Ile Leu

335

Glu Tyr

Val Ala

Asp Leu

Cys Pro

400

Glu Asn

Lys

Ser

Lys

Phe

Asn

Ile

vVal

Leu

Gln

Asp

Gln

Arg

Ser

Asn

Arg

Gln

Leu

Glu

Gly

Arg

Ser

Glu

Met

Glu

Asn

Gly

Ala

Ile

Val

Ile

Lys

Lys

Glu

Leu

Glu

Asn

Leu

Lys

Arg

Thr

Gly

Gly

Ile

Asn

Leu

Leu

Phe

Ile

Phe

Ser

Leu
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405 410 415

Asn Gly Lys Tyr Asn Lys Pro Arg Thr Lys Ser Arg Pro Glu Arg Arg
420 425 430
Arg Gly Ile Tyr Trp Arg Pro Gln Ser Arg Lys Leu Tyr Ala Ile Lys
435 440 445
Ser Ser Lys Met Met Leu Gln Pro Thr Thr His His His His His His
450 455 460
His His His His

465

<210> 6

<211> 456

<212> PRT

<213> Trinh tu nhin tao

<220>
<221> VUNG
<223> Trinh tu ANGPTL3 (17-220)-mFc & chudt

<400> 6
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly
1 5 10 15
Val Gln Cys Ser Arg Val Asp Pro Asp Leu Ser Ser Phe Asp Ser Ala
20 25 30
Pro Ser Glu Pro Lys Ser Arg Phe Ala Met Leu Asp Asp Val Lys Ile
35 40 45
Leu Ala Asn Gly Leu Leu Gln Leu Gly His Gly Leu Lys Asp Phe Val
50 55 60
His Lys Thr Lys Gly Gln Ile Asn Asp Ile Phe Gln Lys Leu Asn Ile
65 70 75 80
Phe Asp Gln Ser Phe Tyr Asp Leu Ser Leu Arg Thr Asn Glu Ile Lys
85 90 95
@lu Glu Glu Lys Glu Leu Arg Arg Thr Thr Ser Thr Leu Gln Val Lys
100 105 110
Asn Glu Glu Val Lys Asn Met Ser Val Glu Leu Asn Ser Lys Leu Glu
115 120 125
Ser Leu Leu Glu Glu Lys Thr Ala Leu Gln His Lys Val Arg Ala Leu
130 135 140
Glu Glu Gln Leu Thr Asn Leu Ile Leu Ser Pro Ala Gly Ala Gln Glu
145 150 155 160
His Pro Glu Val Thr Ser Leu Lys Ser Phe Val Glu Gln Gln Asp Asn
165 170 175
Ser Ile Arg Glu Leu Leu Gln Ser Val Glu Glu Gln Tyr Lys Gln Leu
180 185 190
Ser Gln Gln His Met Gln Ile Lys Glu Ile Glu Lys Gln Leu Arg Lys
195 200 205
Thr Gly Ile Gln Glu Pro Ser Glu Asn Ser Leu Ser Ser Lys Ser Glu
210 215 220
Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala
225 230 235 240
Pro Asn Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Ile
245 250 255

67/85
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Lys Asp Val Leu Met Ile Ser Leu Ser Pro Ile Val Thr Cys

260
Val Asp Val Ser Glu
275
Asn Asn Val Glu Val
290

Tyr Asn Ser Thr Leu

265

270

Asp Asp Pro Asp Val Gln Ile Ser Trp

280

285

His Thr Ala Gln Thr Gln Thr His Arg

295 300

Arg Val Val Ser Ala Leu Pro Ile Gln

305 310 315

Asp Trp Met Ser Gly Lys Glu Phe Lys Cys

325
Leu Pro Ala Pro Ile
340
Arg Ala Pro Gln Val
355
Lys Lys Gln Val Thr
370
Bsp Ile Tyr Val Glu

330
Glu Arg Thr Ile Ser
345
Tyr Val Leu Pro Pro
360
Leu Thr Cys Met Val

Lys

Lys

Pro

365
Thr

375 380

320
Val Asn Asn
335
Pro Lys Gly
350
Glu Glu Glu

Asp Phe Met

Trp Thr Asn Asn Gly Lys Thr Glu Leu

385 390 395

Lys Asn Thr Glu Pro
405

400

Val Leu Asp Ser Asp Gly Ser Tyr Phe

410

415

Ser Lys Leu Arg Val Glu Lys Lys Asn Trp Val Glu Arg Asn

420

425

430

Ser Cys Ser Val Val His Glu Gly Leu His Asn His His Thr

435
Ser Phe Ser Arg Thr

450

<210> 7
<211> 473

<212> PRT

440
Pro Gly Lys
455

<213> Trinh tuy nhén tao

<220>
<221> VUNG

445

<223> Trinh tu ANGPTL3(17-460)-His & khi cynomolgus

<400> 7
Met Glu Phe Gly Leu
1 5
Val Gln Cys Ser Arg
20
Ser Pro Glu Pro Lys
35
Leu Ala Asn Gly Leu
50
His Lys Thr Lys Gly
65 70
Phe Asp Gln Ser Phe
85
Glu Glu Glu Lys Glu
100
Asn Glu Glu Val Lys

Ser Trp Leu Phe Leu
10
Ile Asp Gln Asp Asn
25
Ser Arg Phe Ala Met
40
Leu Gln Leu Gly His
55 60
Gln Ile Asn Asp Ile
75
Tyr Asp Leu Ser Leu
90
Leu Arg Arg Thr Thr
105

Asn Met Ser Leu Glu

Val

Ser

Leu

45

Gly

Phe

Gln

Tyr

Leu

Ala Ile Leu
15

Ser Phe Asp

30

Asp Asp Val

Leu Lys Asp

Gln Lys Leu
80
Thr Ser Glu
95
Lys Leu Gln
110

Asn Ser Lys

Val

Phe

Glu

His

Lys

Ser

Met

Pro

Asn

Met

Ser

Thr

Lys

Ser

Lys

Phe

Asn

Ile

Val

Leu

Val

Val

Asp

Gln

Asp

Val

Thr

Glu

Tyr

Tyr

Tyr

Lys

Gly

Val

Ile

Val

Ile

Lys

Lys

Glu
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115 120 125
Ser Leu Leu Glu Glu Lys Ile Leu Leu Gln Gln Lys
130 135 140
Glu Glu Gln Leu Thr Asn Leu Ile Gln Asn Gln Pro
145 150 155
His Pro Glu Val Thr Ser Leu Lys Ser Phe Val Glu
165 170
Ser Ile Lys Asp Leu Leu Gln Thr Val Glu Glu Gln
180 185 190
Asn Gln Gln His Ser Gln Ile Lys Glu Ile Glu Asn
195 200 205
Thr Asn Ile Gln Glu Pro Thr Glu Ile Ser Leu Ser
210 215 220
Ala Pro Arg Thr Thr Pro Phe Leu Gln Leu Asn Glu
225 230 235
Lys His Asp Gly Ile Pro Ala Asp Cys Thr Thr Ile
245 250
Glu His Ile Ser Gly Thr Tyr Ala Ile Arg Pro Ser
260 265 270
Phe His Val Tyr Cys Asp Val Val Ser Gly Ser Pro
275 280 285
@ln His Arg Ile Asp Gly Ser Gln Asn Phe Asn Glu
290 295 300
Tyr Lys Tyr Gly Phe Gly Arg Leu Asp Gly Glu Phe
305 310 315
Glu Lys Ile Tyr Ser Ile Val Lys Gln Ser Asn Tyr
325 330
Glu Leu Glu Asp Trp Lys Asp Asn Lys His Tyr Ile
340 345 350
Tyr Leu Gly Asn His Glu Thr Asn Tyr Thr Leu His
355 360 365
Thr Gly Asn Val Pro Asn Ala Ile Pro Glu Asn Lys
370 375 380
Ser Thr Trp Asp His Lys Ala Lys Gly His Phe Ser
385 390 395
Tyr Ser Gly Gly Trp Trp Trp His Asp Glu Cys Gly
405 410
Asn Gly Lys Tyr Asn Lys Pro Arg Thr Lys Ser Lys
420 425 430
Arg Gly Leu Ser Trp Lys Ser Gln Asn Gly Arg Leu
435 440 445
Ser Thr Lys Met Leu Ile His Pro Thr Asp Ser Glu
450 455 460
His His His His His His His His His

465 470

<210> 8

<211> 468

<212> PRT

<213> Trinh tu nhan tao

<220>
<221> VUNG

Val Lys

Ala Thr

160
Lys Gln
175

Tyr Lys

Gln Leu

Ser Lys

Ile Arg

240
Tyr Asn
255

Asn Ser
Trp Thr
Thr Trp
Trp Leu
320
Val Leu
335
Glu Tyr
Val Val
Asp Leu
Cys Pro
400
Glu Asn
415
Pro Glu

Tyr Ser

Ser Phe

Tyr

Pro

Asp

Gln

Arg

Pro

Asn

Arg

Gln

Leu

Glu

Gly

Arg

Ser

Lys

Val

Glu

Asn

Arg

Ile

Glu

Leu

Glu

Asn

Leu

Met

Arg

Vval

Gly

Val

Ile

Asn

Leu

Ile

Phe

Ile

Phe

Ser

Leu

Arg

Lys

His
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<223> Trinh tu ANGPTL3 (17-455)-His & chudt

<400> 8

Met Glu Phe Gly Leu
1 5

Val Gln Cys Ser Arg

20
Pro Ser Glu Pro Lys
35
Leu Ala Asn Gly Leu
50
His Lys Thr Lys Gly
65 70
Phe Asp Gln Cys Phe
85
Glu Glu Glu Lys Glu
100
Asn Glu Glu Val Lys
115
Ser Leu Leu Glu Glu
130
Glu Glu Gln Leu Thr

Ser Trp Leu Phe Leu
10
Val Asp Pro Asp Leu
25
Ser Arg Phe Ala Met
-40
Leu Gln Leu Gly His
55 60
Gln Ile Asn Asp Ile
75
Tyr Asp Leu Ser Leu
90
Leu Arg Arg Thr Thr
105
Asn Met Ser Leu Glu
120

Val

Ser

Leu

45

Gly

Phe

Gln

Ser

Leu

125

Ala Ile Leu
15

Pro Phe Asp

30

Asp Asp Val

Leu Lys Asp

Gln Lys Leu
80
Thr Asn Glu
95
Lys Leu Gln
110

Asn Ser Lys

Lys Met Ala Leu Gln His Arg Val Arg

135 140

Ser Leu Val Gln Asn

145 150 155

His Pro Glu Val Thr
165

Ser Leu Lys Ser Phe
170

Pro

Val

Ser Ile Arg Glu Leu Leu Gln Ser Val Glu Glu

180

185

Ser Gln Gln His Ile Gln Ile Lys Glu Ile Glu

195
Th

o}

210

200

205

215 220

Ala Pro Arg Thr Thr Pro Pro Leu His Leu Lys

225 230 235

Glu Gln Asp Asp Leu Pro Ala Asp Cys Ser Ala

245

250

Glu His Thr Ser Gly Val Tyr Thr Ile Arg Pro

260

265

Phe Asn Val Tyr Cys Asp Thr Gln Ser Gly Thr

275

280

285

Pro Gly Ala
160
Glu Gln Gln
175
Gln Tyr Lys
190

Asn Gln Leu

Gly Ile Gln Glu Pro Thr Glu Asn Ser Leu Tyr Ser Lys

Glu Ala Lys
240
Ile Tyr Asn
255
Ser Ser Ser
270

Pro. Arg Thr

Gln His Arg Lys Asp Gly Ser Gln Asn Phe Asn Gln Thr Trp

290

295 300

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

305 310

315

320

Glu Lys Ile Tyr Ala Ile Val Lys Gln Ser Asn Tyr Ile Leu

325
Glu Leu Gln Asp Trp
340
His Leu Gly Asn His
355
Ala Ala Asn Ile Pro
370

Ser Thr Trp Asp His

330

335

Lys Asp Ser Lys His Tyr Ala Glu Tyr

345

350

Glu Thr Asn Tyr Thr Leu His Val Ala

360

365

Glu Ala Leu Pro Glu His Arg Asp Leu

375 380

Arg Ala Lys Gly Gln Leu Tyr Cys Pro

Lys

Ser

Lys

Phe

Asn

Ile

Val

Leu

Ala

Arg

Asp

Gln

Arg

Pro

Asn

Arg

Gln

Leu

Glu

Gly

Arg

Ser

Glu

Met

Glu

Gly

vVal

Ile

Val

Ile

Lys

Lys

Glu

Leu

Glu

Asn

Lys

Arg

Ile

Gly

Val

Ile

Asn

Leu

Leu

Phe

Ile

Phe

Ser
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385 390
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395 400

Tyr Ser Gly Gly Trp Trp Phe Ser Asp Met Cys Gly Glu Asn Asn Leu

405

410

415

Asn Gly Lys Tyr Asn Lys Pro Arg Ala Lys Ser Lys Pro Glu Arg Arg

420

425

430

Arg Gly Ile Ser Trp Arg Pro Arg Gly Gly Lys Leu Tyr Ser Ile Lys

435

440

445

Ser Ser Lys Met Met Leu Gln Pro Thr Thr His His His His His His

450
His His His His

465

<210> 9
<211> 124
<212> PRT

455

<213> Trinh ty nhén tao

<220>

<221> VUNG

<223> Trinh tu ving bién dbi chudi

<400> 9
Gln Val Gln Leu Val
1 5
Ser Val Lys Val Ser
20
Tyr Leu His Trp Leu
35
Gly Trp Ile Ser Pro
50
Gln Gly Arg Val Thr
65 70
Met Glu Leu Ser Ser
85
Ala Arg Asp Ile Ala
100
Val Trp Gly Glmn Gly
115

<210> 10
<211> 106
<212> PRT

Gln Ser Gly Ala
10
Cys Lys Ser Ser
25
Arg Gln Ala Pro
40
Asn Ser Gly Gly
55
Met Thr Arg Asp
75
Leu Arg Ser Asp
90
Thr Leu Gly Asn
105
Thr Thr Val Thr
120

<213> Trinh tu nhdn tao

<220>

<221> VUNG

460

ndng cua P3

Glu Val Lys Lys Pro
15
Gly Tyr Thr Phe Thr
30
Gly Gln Gly Pro Glu
45
Thr Ser Tyr Ala Gln
60
Thr Ser Ile Ser Thr
80
Asp Thr Ala Val Tyr
95
Phe Phe Thr Tyr Gly
110

Val Ser Ser

<223> Trinh tu ving bién ddi chudi nhe cia P3

<400> 10

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

1 5

10

15

Gly

Asp

Lys

Ala

Tyr

Met

Ala

Tyr

Met

Phe

Tyr

Cys

Asp
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Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Asp
20 25 30

Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45
Tyr Ala 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 Ser Tyr Ser Ser Trp Thr

85 90 95

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105

<210> 11

<211> 124

<212> PRT

<213> Trinh ty nhén tao

<220>
<221> VUNG

<223> Trinh tu ving bién &di chudi ning cia P8

<400> 11
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser ‘Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Asp Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
35 490 45
Gly Leu Ile Asn Pro Arg Asp Asp Ser Thr Ser Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Met Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95
Ala Arg Asp Leu Gly Ser Ile Arg Glu Val Leu Tyr Tyr Gly Met Asp
100 105 110
val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 12

<211> 112

<212> PRT

<213> Trinh ty nhidn tao

<220>
<221> VUNG

<223> Trinh tu ving bién ddi chudi nhe cua P8

<400> 12

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



1 5
Glu Pro Ala Ser Ile
20
Asn Gly Tyr Thr Tyr
35
Pro Gln Leu Leu Ile
50
Asp Arg Phe Ser Gly
65 70
Ser Arg Val Glu Ala
85
Leu Gln Thr Pro Leu
100

<210> 13
<211> 124
<212> PRT

<213> Trinh ty nhin tao

<220>
<221> VOUNG

Ser

Leu

Tyr

55

Ser

Glu

Thr

10
Cys Arg Ser Ser
25
Asp Trp Tyr Leu
40
Leu Gly Ser Asn
60
Gly Ser Gly Thr
75
Asp Val Gly Val
90
Phe Gly Gln Gly
105

53853

Gln

Gln

45

Arg

Asp

Tyr

Thr

15
Ser Leu Leu
30
Lys Pro Gly

Ala Ser Gly

Phe Thr Leu
80
Tyr Cys Met
95
Arg Leu Glu
110

<223> Trinh tu ving bién &di chudi ndng cua P8B

<400> 13
Gln Val Gln Leu Val
1 5
Ser Val Lys Val Ser
20
Asp Ile Asn Trp Val
35
Gly Leu Ile Asn Pro
50
Gln Gly Arg Val Thr
65 70
Met Glu Leu Ser Ser
85
Ala Arg Asp Leu Gly
100
Val Trp Gly Gln Gly
115

<210> 14
<211> 112
<212> PRT

<213> Trinh tyu nhdn tao

<220>

<221> VUNG

Gln

Cys

Arg

Arg

55

Met

Leu

Ser

Thr

Ser Gly Ala Glu
10
Lys Ala Ser Gly
25
Gln Ala Pro Gly
40
Glu Asp Ser Thr
60
Thr Arg Asp Thr
75
Arg Ser Glu Asp
90
Ile Arg Glu Val
105
Thr Val Thr Val
120

Val

Tyr

Gln

45

Ser

Ser

Thr

Leu

Ser

Lys Lys Pro
15

Thr Phe Thr

30

Gly Leu Glu

Tyr Ala Gln

Thr Ser Thr
80
Ala Val Tyr
95
Tyr Tyr Gly
110

Ser

<223> Trinh tu ving bién d&di chudi nhe cua P8B

<400> 14

His

Gln

val

Lys

Gln

Ile

Gly

Ser

Trp

Lys

Met

Phe

Met

Ser

Ser

Pro

Ile

Ala

Lys

Tyr

Val

Phe

Tyr

Cys

Asp
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Asp Val Val Met Thr

1

5

Glu Pro Ala Ser Ile

20

Asn Val Tyr Thr Tyr

35

Pro Gln Leu Leu Ile

50

Asp Arg Phe Ser Gly

65

70

Ser Arg Val Glu Ala

85

Leu Gln Thr Pro Leu

<210>
<211>
<212>

<213>

<220>

<221>
<223>

<400>

Arg Ala Ser Gln Gly Ile Arg Asn Asp Leu Gly

1

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

<220>

<221>
<223>

<400>

100

15
11
PRT

Trinh ty nhin tao

VUNG

Gln

Ser

Leu

Tyr

55

Ser

Glu

Thr

53853

Ser Pro Leu Ser
10
Cys Arg Ser Ser
25
Asp Trp Tyr Leu
40
Leu Gly Ser Asn
60
Gly Ser Gly Thr
75
Asp Val Gly Val
90
Phe Gly Gln Gly
105

Trinh ty LCDR1 cua P3

15

5

16

7
PRT

10

Trinh tu nhidn tao

VUNG

Trinh tu LCDR2 cua P3

16

Ala Ala Ser Ser Leu Gln Ser

1

<210>
<211>
<21z>

<213>

<220>
<221>
<223>

5

17
8
PRT

Trinh ty nhdn tao

VUNG

Trinh ty LCDR3 cua P3

Leu

Gln

Gln

45

Arg

Asp

Tyr

Thr

Pro Val Thr
15

Ser Leu Leu

30

Lys Pro Gly

Ala Ser Gly

Phe Thr Leu
80
Tyr Cys Met
95
Arg Leu Glu
110

Pro

His

Gln

Val

Lys

Gln

Ile

Gly

Ser

Ser

Pro

Ile

Ala

Lys
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<400>

Gln Gln Ser Tyr Ser Ser Trp Thr

1

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

<220>

<221>
<223>

<400>

17

5

18

5

PRT
Trinh ty nhén tao

VONG
Trinh tu HCDR1 cuia P3

18

Asp Tyr Tyr Leu His

1

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

<220>

<221>
<223>

<400>

Trp Ile Ser Pro Asn Ser Gly Gly Thr Ser Tyr Ala Gln Lys Phe Gln

1
Gly

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

<220>

<221>

<223>

<400>

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

1

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

5

19
17
PRT

Trinh ty nhidn tao

VUNG
Trinh ty HCDR2 cua P3

19

5

20

15

PRT

Trinh ty nhdn tao

VONG
Trinh tu HCDR3 cua P3

20

5

21

16

PRT

Trinh tu nh8n tao

53853

15

15
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<220>
<221> VUNG

<223> Trinh tu LCDR1l cua P8

<400> 21
Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Thr Tyr Leu Asp
1 5 10 15

<210> 22

<211> 7

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> VUNG

<223> Trinh tu LCDR2 cla P8/P8B

<400> 22
Leu Gly Ser Asn Arg Ala Ser
1 . 5

<210> 23

<211l> 9

<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> VUNG
<223> Trinh tu LCDR3 cua P8/P8B

<400> 23
Met Gln Ala Leu Gln Thr Pro Leu Thr
1 5

<210> 24

<211> 5

<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> VUNG
<223> Trinh ty HCDR1 cla P8/P8B

<400> 24
Ser Tyr Asp Ile Asn
1 5

<210> 25
<211> 17



53853

<212> PRT
<213> Trinh ty nhdn tao

<220>
<221> VUNG
<223> Trinh tu HCDR2 cua P8

<400> 25

Leu Ile Asn Pro Arg Asp Asp Ser Thr Ser Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 26

<211> 15

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> VUNG
<223> Trinh tu HCDR3 cua P8/P8B

<400> 26
Asp Leu Gly Ser Ile Arg Glu Val Leu Tyr Tyr Gly Met Asp Val
1 5 10 15

<210> 27

<211l> 16

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> VUNG
<223> Trinh tu LCDR1 cia P8B

<400> 27
Arg Ser Ser Gln Ser Leu Leu His Ser Asn Val Tyr Thr Tyr Leu Asp
1 5 10 15

<210> 28
<211> 17
<212> PRT

<21i3> Trinh tu nhdn tao
<220>

<221> VUNG
<223> Trinh ty HCDR2 cia P8B

<400> 28
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78/85

Leu Ile Asn Pro Arg Glu Asp Ser Thr Ser Tyr Ala Gln Lys Phe Gln
1 5 10 15
Gly

<210> 29

<211> 327

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> VUNG

<223> Trinh tu ving bado thi chudi ning ctia bién thé IgG4-YTE & nguoi

<400> 29
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 .45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125
Asp Thr Leu Tyr Ile Thr Arg Glu Pro Glu Val Thr Cys Val Val Val
130 135 140
Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160
Gly Vval Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205
pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220
Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285
Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Giu Gly Asn Val Phe Ser



290 295

53853

300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

305 310 315

Leu Ser Leu Ser Leu Gly Lys
325

<210> 30
<211> 107
<212> PRT

<213> Trinh ty nhdn tao

<220>
<221> VOUNG

320

<223> Trinh tu ving bado thd chudi nhe cua chudi kappa & ngudi

<400> 30

Arg Thr Val Ala Ala Pro Ser Val Phe

1 5 10

Gln Leu Lys Ser Gly Thr Ala Ser Val
20 25

Tyr Pro Arg Glu Ala Lys Val Gln Trp

35 40
Ser Gly Asn Ser Gln Glu Ser Val Thr
50 55

Thr Tyr Ser Leu Ser Ser Thr Leu Thr

65 70 75

Lys His Lys Val Tyr Ala Cys Glu Val

85 90

Pro Val Thr Lys Ser Phe Asn Arg Gly

100 105

<210> 31

<211> 451

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> CHUOI

<223> Trinh ty chudi ning cua P3G

<400> 31

Gln Val Gln Leu Val Gln Ser Gly Ala
1 5 10
Ser Val Lys Val Ser Cys Lys Ser Ser

20 25
Tyr Leu His Trp Leu Arg Gln Ala Pro
35 40
Gly Trp Ile Ser Pro Asn Ser Gly Gly
50 55

Gln Gly Arg Val Thr Met Thr Arg Asp
65 70 75

Ile Phe

Val Cys

Lys Val

45

Glu Gln
60

Leu Ser

Thr His

Glu Cys

Glu Val

Gly Tyr

Gly Gln

45

Thr Ser
60

Thr Ser

Pro Pro Ser
15

Leu Leu Asn

30

Asp Asn Ala

Asp Ser Lys

Lys Ala Asp
80
Gln Gly Leu
95

Lys Lys Pro
15

Thr Phe Thr

30

Gly Pro Glu

Tyr Ala Gln

Ile Ser Thr
80

Asp

Asn

Leu

Asp

Tyr

Ser

Gly

Asp

Trp

Lys

Ala

Glu

Phe

Gln

Ser

Glu

Ser

Ala

Met

Phe

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

85
Ala Arg Asp Ile Ala Thr
100
Val Trp Gly Gln Gly Thr
115
Gly Pro Ser Val Phe Pro
130 135
Ser Thr Ala Ala Leu Gly
145 150
Val Thr Val Ser Trp Asn
165
Phe Pro Ala Val Leu Gln
180
Val Thr Val Pro Ser Ser
195
Val Asp His Lys Pro Ser
210 215
Lys Tyr Gly Pro Pro Cys
225 230
Gly Pro Ser Val Phe Leu
245
Ile Thr Arg Glu Pro Glu
260
Glu Asp Pro Glu Val Gln
275
His Asn Ala Lys Thr Lys
290 295
Arg Val Val Ser Val Leu
305 310
Lys Glu Tyr Lys Cys Lys
325
Glu Lys Thr Ile Ser Lys
340
Tyr Thr Leu Pro Pro Ser
355
Leu Thr Cys Leu Val Lys
370 375
Trp Glu Ser Asn Gly Gln
385 390
Val Leu Asp Ser Asp Gly
405
Asp Lys Ser Arg Trp Gln
420
His Glu Ala Leu His Asn
435
Leu Gly Lys
450

<210> 32

<211> 213

<212> PRT

<213> Trinh ty nhin tao

90
Leu Gly Asn Phe Phe Thr
105 110
Thr Val Thr Val Ser Ser
120 125
Leu Ala Pro Cys Ser Arg
140
Cys Leu Val Lys Asp Tyr
155
Ser Gly Ala Leu Thr Ser
170
Ser Ser Gly Leu Tyr Ser
185 190
Ser Leu Gly Thr Lys Thr
200 205
Asn Thr Lys Val Asp Lys
220
Pro Pro Cys Pro Ala Pro
235
Phe Pro Pro Lys Pro Lys
250
Val Thr Cys Val Val Val
265 270
Phe Asn Trp Tyr Val Asp
280 285
Pro Arg Glu Glu Gln Phe
300
Thr Val Leu His Gln Asp
315
Val Ser Asn Lys Gly Leu
330
Ala Lys Gly Gln Pro Arg
345 350
Gln Glu Glu Met Thr Lys
360 365
Gly Phe Tyr Pro Ser Asp
380
Pro Glu Asn Asn Tyr Lys
395
Ser Phe Phe Leu Tyr Ser
410
Glu Gly Asn Val Phe Ser
425 430
His Tyr Thr Gln Lys Ser
440 445

95

Tyr Gly

Ala Ser

Ser Thr

Phe Pro

160
Gly Vval
175

Leu Ser

Tyr Thr

Arg Val

Glu Phe
240

Asp Thr

255

Asp Val

Gly Val

Asn Ser

Trp Leu

320
Pro Ser
335

Glu Pro
Asn Gln
Ile Ala
Thr Thr

400
Arg Leu
415

Cys Ser

Leu Ser

Tyr

Met

Thr

Ser

Glu

His

Ser

Cys

Glu

Leu

Leu

Ser

Glu

Thr

Asn

Ser

Gln

val

vVal

Pro

Thr

Val

Leu

Cys

Asp

Lys

Glu

Pro

Thr

Val

Asn

Ser

Gly

Tyr

Gln

Val

Tyr

Gly

Ile

Val

Ser

Glu

Pro

Val

Met

Ser
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<220>
<221> CHUOI
<223> Trinh tyu chudi nhe clia P3G

<400> 32
Asp Ile Gln Leu 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 Gly Ile Arg Asn Asp
20 25 30
Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala 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 Ser Tyr Ser Ser Trp Thr
85 90 95
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro
100 105 110
Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
115 120 125
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
130 135 140
Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
145 150 155 160
Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
165 170 175
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala
180 185 190
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
195 200 205
Asn Arg Gly Glu Cys
210

<210> 33

<211> 451

<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> CHUOI

<223> Trinh ty chudi ning ctua P8G

<400> 33
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr- -Phe Thr Ser Tyr
20 25 30
Asp Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
35 40 45
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Gly Leu Ile Asn Pro

50

Gln Gly Arg Val Thr

65

70

Met Glu Leu Ser Ser

85

Ala Arg Asp Leu Gly

100

Val Trp Gly Gln Gly

115

Gly Pro Ser Val Phe

130

Arg

55

Met

Leu

Ser

Thr

Pro

135

Ser Thr Ala Ala Leu Gly

145

150

Val Thr Val Ser Trp Asn

165

Phe Pro Ala Val Leu Gln

180

Val Thr Val Pro Ser Ser

195

Val Asp His Lys Pro Ser

210

215

Lys Tyr Gly Pro Pro Cys

225

230

Gly Pro Ser Val Phe Leu

245

Ile Thr Arg Glu Pro Glu

260

Glu Asp Pro Glu Val Gln

275

His Asn Ala Lys Thr Lys

290

295

Arg Val Val Ser Val Leu

305

310

Lys Glu Tyr Lys Cys Lys

325

Glu Lys Thr Ile Ser Lys

340

Tyr Thr Leu Pro Pro Ser

355

Leu Thr Cys Leu Val Lys

370

375

Trp Glu Ser Asn Gly Gln

385

390

Val Leu Asp Ser Asp Gly

405

Asp Lys Ser Arg Trp Gln

420

His Glu Ala Leu His Asn

435
Leu Gly Lys
450

53853

Asp Asp Ser Thr Ser
60
Thr Arg Asp Thr Ser
75
Arg Ser Glu Asp Thr
90
Ile Arg Glu Val Leu
105
Thr Val Thr Val Ser
120 125
Leu Ala Pro Cys Ser
140
Cys Leu Val Lyé Asp
155
Ser Gly Ala Leu Thr
170
Ser Ser Gly Leu Tyr
185
Ser Leu Gly Thr Lys
200 205
Asn Thr Lys Val Asp
220
Pro Pro Cys Pro Ala
235
Phe Pro Pro Lys Pro
250
Val Thr Cys Val Val
265
Phe Asn Trp Tyr Val
280 285
Pro Arg Glu Glu Gln
300
Thr Val Leu His Gln
315
Val Ser Asn Lys Gly
330
Ala Lys Gly Gln Pro
345
Gln Glu Glu Met Thr
360 365
Gly Phe Tyr Pro Ser
380
Pro Glu Asn Asn Tyr
395
Ser Phe Phe Leu Tyr
410
Glu Gly Asn Val Phe
425
His Tyr Thr Gln Lys
440 445

Tyr

Thr

Ala

Tyr

110

Ser

Arg

Tyr

Ser

Ser

190

Thr

Lys

Pro

Lys

Val

270

Asp

Phe

Asp

Leu

Arg

350

Lys

Asp

Lys

Ser

Ser

430

Ser

Ala Gln

Ser Thr
80
Val Tyr

95
Tyr Gly

Ala Ser

Ser Thr

Phe Pro

160
Gly Vval
175

Leu Ser

Tyr Thr

Arg Val

Glu Phe
240

Asp Thr

255

Asp Val

Gly Val

Asn Ser

Trp Leu

320
Pro Ser
335

Glu Pro
Asn Gln
Ile Ala
Thr Thr

400
Arg Leu
415

Cys Ser

Leu Ser

Lys

Met

Phe

Met

Thr

Ser

Glu

His

Ser

Cys

Glu

Leu

Leu

Ser

Glu

Thr

Asn

Ser

Gln

Val

Val

Pro

Thr

Val

Leu

Phe

Tyr

Cys

Asp

Lys

Glu

Pro

Thr

Val

Asn

Ser

Gly

Tyr

Gln

Val

Tyr

Gly

Ile

Val

Ser

Glu

Pro

Val

Met

Ser
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<210> 34
<211> 219
<212> PRT

<213> Trinh tu nhdn tao

<220>
<221> cHUOI

<223> Trinh tu chudi nhe cla P8G

<400> 34

Asp Val Val Met Thr

1 5

Glu Pro Ala Ser Ile

20

Asn Gly Tyr Thr Tyr
35

Pro Gln Leu Leu Ile

50

Asp Arg Phe Ser Gly

65 70

Ser Arg Val Glu Ala

85
Leu Gln Thr Pro Leu
100

Arg Thr Val Ala Ala
115

Gln Leu Lys Ser Gly

130
Tyr Pro Arg Glu Ala

145 150

Gln Ser Pro Leu Ser
10
Ser Cys Arg Ser Ser
25
Leu Asp Trp Tyr Leu
40
Tyr Leu Gly Ser Asn
55 60
Ser Gly Ser Gly Thr
75
Glu Asp Val Gly Val
90
Thr Phe Gly Gln Gly
105
Pro Ser Val Phe Ile
120

Thr Ala Ser Val Val

53853

Leu

Gln

Gln

45

Arg

Asp

Tyr

Thr

Phe

125

Cys

135 140

Pro Val Thr
15

Ser Leu Leu

30

Lys Pro Gly

Ala Ser Gly

Phe Thr Leu
80
Tyr Cys Met
95
Arg Leu Glu
110

Pro Pro Ser

Leu Leu Asn

Lys Val Gln Trp Lys Val Asp Asn Ala

155

160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys

165

170

175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp

180

185

190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu

195

200

205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

<210> 35
<211> 451
<212> PRT

215

<213> Trinh ty nhdn tao

<220>
<221> CcHUOI

<223> Trinh tu chudi ndng cua P8BG

<400> 35

Pro

His

Gln

Val

Lys

Gln

Ile

Asp

Asn

Leu

Asp

Tyr

Ser

Gly

Ser

Ser

Pro

Ile

Ala

Lys

Glu

Phe

Gln

Ser

Glu

Ser

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

1 5

10

15
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Ser Val Lys Val
20
Asp Ile Asn Trp
35
Gly Leu Ile Asn
50
Gln Gly Arg Val
65
Met Glu Leu Ser
85
Ala Arg Asp Leu
100
Val Trp Gly Gln
115
Gly Pro Ser Val
130
Ser Thr Ala Ala
145
Val Thr Val Ser

53853

Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
25 30
Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Val
40 45
Pro Arg Glu Asp Ser Thr Ser Tyr Ala Gln Lys Phe
55 60
Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Met Tyr
70 75 80
Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
90 95
Gly Ser Ile Arg Glu Val Leu Tyr Tyr Gly Met Asp
105 110
Gly Thr Thr val Thr Val Ser Ser Ala Ser Thr Lys
120 125
Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
135 140
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
150 155 160
Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr

165 170 175

Phe Pro Ala Val
180
Val Thr Val Pro
195
Val Asp His Lys
210

Lys Tyr Gly Pro
225

Gly Pro Ser Val

Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
185 190
Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
200 205
Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser
215 220
Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Tyr

245 250 255

Ile Thr Arg Glu
260
Glu Asp Pro Glu
275
His Asn Ala Lys
290

Arg Val Val Ser
305

Lys Glu Tyr Lys

Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
265 270
Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
280 285
Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr
295 300
Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
310 315 320

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile

325 330 335

Glu Lys Thr Ile
340
Tyr Thr Leu Pro
355

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
345 350
Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
360 365

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu

370
Trp Glu Ser Asn
385

Val Leu Asp Ser

375 380
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
390 395 400
Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val

405 410 415

Asp Lys Ser Arg
420

His Glu Ala Leu

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

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
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435
Leu Gly Lys
450

<210> 36
<211> 219
<212> PRT

440

<213> Trinh tu nhdn tao

<220>
<221> CHUOI

<223> Trinh tu chudi nhe cua P8BG

<400> 36

Asp Val Val Met Thr

1 5

Glu Pro Ala Ser Ile

20

Asn Val Tyr Thr Tyr
35

Pro Gln Leu Leu Ile

50

Asp Arg Phe Ser Gly

65 70

Ser Arg Val Glu 2Ala

85
Leu Gln Thr Pro Leu
100

Afg Thr Val Ala Ala
115

Gln Leu Lys Ser Gly

130
Tyr Pro Arg Glu Ala

145 150

Ser Gly Asn Ser Gln
165

Gln Ser Pro Leu
10
Ser Cys Arg Ser
25
Leu Asp Trp Tyr
40
Tyr Leu Gly Ser
55
Ser Gly Ser Gly
75
Glu Asp Val Gly
90
Thr Phe Gly Gln
105
Pro Ser Val Phe
120

53

445

Ser Leu
Ser Gln
Leu Gln

45
Asn Arg

60

Thr Asp
Val Tyr

Gly Thr

Ile Phe
125

853

Pro Val Thr
15

Ser Leu Leu

30

Lys Pro Gly

Ala Ser Gly

Phe Thr Leu
80
Tyr Cys Met
95
Arg Leu Glu
110

Pro Pro Ser

Thr Ala Ser Val Val Cys Leu Leu Asn

135

140

Lys Val Gln Trp Lys Val Asp Asn Ala

155

160

Glu Ser Val Thr Glu Gln Asp Ser Lys

170

175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp

180

185

190

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu

195

200

205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

215

Pro

His

Gln

val

Lys

Gln

Ile

Asp

Asn

Leu

Asp

Tyr

Ser

Gly

Ser

Ser

Pro

Ala

Lys

Glu

Phe

Gln

Ser

Ser
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