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(57) Sang ché dé cap dén khang thé khang EphA4 ma c6 thé lién két voi EphA4
va thuc dy su phan cit caa EphA4; va duge pham c6 chtra khang thé nay lam
thanh phan hoat tinh. Khang thé khang EphA4 ctia chudt nhét c6 i luc lién két
d6i v6i EphA4 va c6 kha ning thuc dy sy phan cit cua EphA4 duoc thu 3y, va
trinh tu ctia ving xac dinh tinh bd sung (complementarity-determining region -
CDR) cta khang thé khang EphA4 ctia chudt nhat dugc xac dinh. Tiép theo, khang
thé khang EphA4 d3 dugc nhim dich duoc thu 14y bang cach diéu ché khang thé
duogc lam cho giong ngudi cia khang thé khang EphA4 ctia chudt nhat.
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Linh vuc ky thuét dwegc dé cap

Séang ché dé cap dén khang thé ma lién két véi EphA4, axit nucleic ma ma hoa
cho khang thé nay, vecto ma c6 chita axit nucleic nay, té bao c6 chira vecto ndy, phuong
phép san xuét khang thé, va duoc phém c6 chira khang thé.
Tinh trang ky thuit cia sang ché

EphA4 1a thanh vién cta ho thu thé tyrosin kinaza. Ephrin typ A va typ B da
dugc biét 13 phéi tir i v6i EphA4, va khi EphA4 lién két v6i ephrin ma 1a phoi tir clia
chiing, tin hiéu khir dinh duoc gay cam tng. Cho dén nay, su tham gia cia EphA4 trong
bénh hoc ctiia bénh Alzheimer (sau day con dugc dé cap dén dué6i dang "AD") d4 duoc
g0i ¥ (Cac Tai Liéu Khong Phai Sang Ché 1-4), va da c6 bao cdo ring sy tc ché cla su
lién két gitta EphA4 va ephrin gitp chita rdi loan chitc ning qua trung gian olygome
amyloit B (AB) .42 ctia sw dAn truyén thin kinh (Tai Liéu Sang Ché 1). Trong AD, nguoi
ta cho ring khdi két tu (dam rdi than kinh) tao thanh béi tau bi phosphoryl héa qua mirc
tham gia vao su chét t& bao than kinh (Tai Liéu Khéng Phai Sang Ché 5), va ciing da c6
béo cdo ring su kim ham ciia sy phosphoryl hoa tau kim him sy thoai héa than kinh cia
su bién mét cia xy-nap (Tai Liéu Khong Phai Sang Ché 6 va Tai Liéu Khong Phai Sang
Ché 7), ciing nhu 1 cai thién su thiéu hut tri nhé hodc rdi loan chirc ning nhan thic
(Céc Tai Liéu Khong Phai Sang Ché 8-11). C6 cac bao céo goi ¥ rang su hoat héa ctia
CDKS5 1a nguyén nhan cta sy phosphoryl hoa tau (Tai Liéu Khong Phai Séng Ché 12 va
Tai Liéu Khong Phai Sang Ché 13). Chudt nhit da dugc cai bién di truyén biéu hién dot
bién P301L ma da duoc phat hién & sa st trf tué tran-thai duong thé gia dinh (chudt nhat
rTg4510) la chudt nhat mé hinh AD, va tuwong tw v6i AD, su phosphoryl héa qua muc
cua tau va su tich liiy bt thuong cia tau trong té bao noron dugc phat hién & con chudt
nhét nay. O chudt nhit rTg4510, dam rdi than kinh, ddu hidu bénh ly cua AD, dugce tao

thanh va giy ra r6i loan chitc nang nhén thic boi sy teo ndo va sy mat noron (Tai Liéu
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Khong Phai Sang Ché 14 va Tai Ligu Khong Phai Sang Ché 5).

EphA4 duoc biéu hién nhidu & hdi hai m3 hodc vo ndo, va dugc phan cit phu
thudc hoat tinh than kinh bang metalloproteaza nén (matrix metalloprotease - MMP),
ADAM (disintegrin va metalloproteinaza), va y selectaza. DA biét ring phan (mg phan
cit nay cia EphA4 lam 6n dinh gai ma l1a cAu tric quan trong trong chirc nang than kinh
(Tai Liéu Khong Phai Sang Ché 15). Da c6 bdo cdo rdng mat do cia gai bi giam di &
AD (Tai Liéu Khong Phai Sang Ché 16), va do su giam di clia cdc manh dugc phéan cit
cua EphA4 ciing dugc xac nhan & AD ¢ cac giai doan NFT V va VI, nguoi ta cho rang
phan tng phin cit EphA4 tham gia vao bénh hoc cua AD (Tai Liéu Khong Phai Sang
Ché 17).

Mic du peptit KYL va hop chét 1 v.v. d& dwoc biét 1a cac thudc e ché EphA4
hién c6 (Tai Lidu Sang Ché 2, Tai Liéu Khong Phai Sang Ché 18, va Tai Liéu Khong
Phai Sang Ché 19), khong c6 bo céo nio vé khang thé c6 hoat tinh ma 1am ting cuong
su phan cit ctia EphA4.
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Ban chit ky thuit cta sang ché

Céc Vin D& Puoc Giai Quyét Bsi Sang Ché

Muc dich cta sang ché 13 d& xuit khang thé khang EphA4 ma c6 thé lién két véi
EphA4 va ting cuong su phan cit cua EphA4, cling nhu 1a dugc pham c6 chira khang
thé 1am thanh phan hoat tinh.

Giai Phap Ky Thuat Dé Giai Quyét Van D&

Két qua ctia viéc nghién ctru bao quat dé giai quyét cac vAn d& néu trén 13, cac
tac gid sang ché thu duoc khang thé don dong khang EphA4 cua chudt nhit ma c6 thé
lién két véi EphA4 va tang cudng su phan cit ctia EphA4, va tao ra khang thé duoc 1am
cho giéng ngudi cia khang thé nay dé nho d6 tién t6i khang thé hoan chinh dugc quan
tam.

Sang ché bao ham céac dic diém sau day.

(1) Khang thé khang EphA4, trong d6

khang thé khang EphA4 nay c6 chia chudi ning va chudi nhe, va c6 chira:

(a) CDR1 chudi ning gém ¢6 trinh tu axit amin dugc thé hién trong SEQ ID NO. 44;
(b) CDR2 chudi ning gdm c6 trinh ty axit amin duge thé hién trong SEQ ID NO. 27;
(c) CDR3 chudi ning goém c6 trinh ty axit amin duge thé hién trong SEQ ID NO. 28;
(d) CDR1 chudi nhe goém c6 trinh ty axit amin dugc thé hién trong SEQ ID NO. 29;
(e) CDR2 chudi nhe gbm c6 trinh tu axit amin duoc thé hién trong SEQ ID NO. 30; va
(f) CDR3 chudi nhe gdm c6 trinh ty axit amin dugc the hién trong SEQ ID NO. 31.

(2) Khang thé khang EphA4 theo (1), trong d6 khang thé khang EphA4 nay
dwoc 1am cho gibng ngudi.

(3) Khéng thé khang EphA4 theo (1) hogc (2), trong d6 khang thé khang EphA4
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nay lién két dic hidu voi EphA4 va 1am tang cuong sy phan cit ctia EphA4.

(4) Khang thé khang EphA4 theo muyc bét k¥ trong sb cac muc (1) - (3), trong
d6 khang thé khang EphA4 nay lién két dac hiéu voi EphA4 va ic ché sy lién két gitta
EphA4 va ephrin.

(5) Khang thé khang EphA4 theo muyc bét ky trong sb cac muc (1) - (4), trong
do

vung bién ddi cua chudi ning gém ¢6 trinh ty axit amin dugc thé hién trong
SEQ ID NO. 45, va

vung bién ddi cua chudi nhe gém ¢6 trinh tu axit amin dugc thé hién trong SEQ
ID NO. 46.

(6) Khang thé khang EphA4 theo muc bt ky trong s6 cac muc (1) - (5), trong
do

vung khong ddi ctia chudi ning va ving khong ddi ctia chudi nhe c6 chira cac
trinh tu axit amin co ngudn gdc tlr khang thé nguoi.

(7) Khéng thé khang EphA4 theo (6), trong d6

ving khong ddi ctia chudi ndng la ving khong dbi ctia IgG ngudi.

(8) Khang thé khang EphA4 theo (7), trong d6

ving khong d6i cta IgG ngudi 1a ving khong ddi cua IgGz ngudi.

(9) Khang thé khang EphA4 theo (8), trong d6

vung khong ddi cua IgG, nguoi c6 chira trinh tu axit amin duoc thé hién trong
SEQ ID NO. 47.

(10) Khang thé khang EphA4 theo muc bét ky trong s6 cac muc (6) - (9), trong
do

ving khong ddi ctia chudi nhe 1a ving khong dbi cia Igk ngudi.

(11) Khang thé khang EphA4 theo (10), trong do6
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vung khong dbi ciia Igk ngudi c6 chira trinh tw axit amin dugc thé hién trong
SEQ ID NO. 48.

(12) Khang thé khang EphAd4, trong d6

khang thé khang EphA4 nay c6 chira chudi nang va chudi nhe,

chudi ning cé chia trinh ty axit amin duoc thé hién trong SEQ ID NO. 59, va

chudi nhe c6 chira trinh ty axit amin dugc thé hién trong SEQ ID NO. 60.

(13) Khéng thé khang EphA4 theo (12), trong d6

lysin & dAu tan cung C ciia chudi nang bi lam khuyét.

(14) Khang thé khang EphA4, trong d6

khang thé khang EphA4 nay c6 chira chudi ning va chudi nhe,

chudi nang c6 chira trinh ty axit amin duge thé hién trong SEQ ID NO. 59,

chudi nhe c6 chira trinh ty axit amin dugc thé hién trong SEQ ID NO. 60, va

lysin & d4u tan cing C cla chudi ning bi lam khuyét.

(15) Axit nucleic d3 dugc phan 13p ma hoa cho khang thé khang EphA4 theo
muc bét ky trong s6 cac muc (1) - (14).

(16) Vecto c6 chua axit nucleic theo (15).

(17) Té bao chi c6 chira vecto theo (16).

(18) Phuong phép san xuét khang thé khang EphA4, c6 chira budc nubi chy té
bao chu theo (17).

(19) Duoc pham c6 chira khang thé khang EphA4 theo muc bét ky trong s6 cac
muc (1) - (14).

(20) Dugc pham theo (19), trong d6 dugc pham nay c6 chua it nhit 1a mot chat
mang dugc dung.

(21) Duoc phim theo (19) hodc (20), dé diéu tri bénh Alzheimer.



45000 71146

(22) Khang thé khang EphA4 theo muc bét ky trong s6 cac muc (1) - (14) dé st
dung trong viéc diéu tri bénh Alzheimer.

(23) Phuong phap diéu tri bénh Alzheimer, bao gbém buéc cho bénh nhan can
chiung dung lugng hitu hiéu dé diéu tri cua khang thé khang EphA4 theo muc bat ky
trong s6 cac muc (1) - (14).

(24) St dung khang thé khang EphA4 theo muc bat ky trong s6 cac muc (1) -
(14) @& san xuét dugc pham dé diéu tri bénh Alzheimer.

(25) Duoc pham theo (19) hoac (20), dé diéu tri bénh do protein tau.

(26) Khang thé khang EphA4 theo muc bét ky trong s& cac muc (1) - (14) dé sir
dung trong viéc diéu tri bénh do protein tau.

(27) Phuong phap diéu tri bénh do protein tau, bao gdm buéc cho bénh nhin
can chung dung lwgng hitu hi¢u 8 diéu tri ciia khang thé khang EphA4 theo muc batky
trong s6 cac muc (1) - (14).

(28) Su dung khang thé khang EphA4 theo muyc bt ky trong s6 cac muc (1) -
(14) dé san xuét duge phdm dé diéu tri bénh do protein tau.

(29) Dugc pham, khang thé khang EphA4, phuong phap diéu tri, hodc sir dung
theo muc bit ky trong sé cac muc (25) - (28), trong d6 bénh do protein tau la bénh
Alzheimer hoic bénh thoai hoa thuy tran thai duwong voi bénh Ly tau.

(30) Duoc pham, khang thé khang EphA4, phuong phéap diéu tri, hodc sir dung
theo (29), trong d6 bénh do protein tau 14 bénh Alzheimer.

(31) Duoc pham, khang thé khang EphA4, phuong phéap diéu tri, hodc sir dung
theo (29), trong d6 bénh do protein tau 1a bénh thoai hoa thuy tran thai duong véi bénh
1y tau.

(32) Duoc pham, khang thé khang EphA4, phuong phap diéu tri, hodc sir dung

theo (31), trong d6 bénh thoai hoa thuy tran thai duong voi bénh 1y tau 1a bénh liét trén
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nhan tién trién, bénh thoai hda vé ndo va hach nén, sa sut tri tué hat wa bac, sa stt tri tué
l0 suy thuc kidu dam rdi than kinh, hogc bénh Pick.

(33) Dugc phém, khang thé khang EphA4, phuong phap diéu tri, ho#ic sir dung
theo (32), trong d6 bénh thoai hoa thuy trdn thai duong véi bénh 1y tau 1a bénh liét trén
nhan tién trién.

(34) Dugc pham, khang thé khang EphA4, phuong phap diéu tri, hodc sut dung
theo (32), trong d6 bénh thoai hoa thity tran thai dwong v6i bénh 1y tau 12 bénh thoai hoa
v6 ndo va hach nén.

(35) Duoc pham, khang thé khang EphA4, phuong phap diéu tri, hodc st dung
theo (32), trong d6 bénh thoai hoa thuy tran thai duong vé6i bénh 1y tau 1a sa sat tri tug
hat wa bac.

(36) Dugc pham, khang thé khang EphA4, phuong phap didu tri, hodc sir dung
theo (32), trong do bénh thoai hoa thuy tran thai duong véi bénh 1y tau 1a sa sat tri tué
l3o suy thudc kiéu d4m r6i than kinh.

(37) Duoc phim, khang thé khang EphA4, phuong phap diéu tri, hoic st dung

theo (32), trong d6 bénh thodi hoa thiy tran thai duong v&i bénh 1y tau 1a bénh Pick.

Hiéu Qua Cua Sang Ché

Sang ché d& xuét khang thé khang EphA4 ma c6 thé lién két v6i EphA4 va ting
cuong sy phan cit cua EphA4, axit nucleic ma ma hoa cho khang thé nay, vecto ma c
chira axit nucleic nay, t& bao c6 chita vecto nay, phuong phap san xuét khang thé, va
duoc phém c6 chira khang thé lam thanh phan hoat tinh.
MG ta vin tit cac hinh vé

Hinh 1 thé hién i luc lién két ciia khang thé don dong khang EphA4 (khang thé

A) chéng lai EphA4 cta chudt nhat va ngudi.
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Hinh 2 thé hién hoat tinh ting cudng phan cit EphA4 cua khang thé don dong
khang EphA4 (khang thé A) st dung noron hdi hai ma.

Hinh 3 thé hién hoat tinh tc ché lién két EphA4 chudt nhat-phdi tir chudt nhét
cia khang thé don dong khang EphA4 (khang thé A).

Hinh 4 thé hién hoat tinh tre ché lién két EphA4 ngudi-phdi tir nguodi cta khang
th don dong khéng EphA4 (khang thé A).

Hinh 5 thé hién tinh chon loc ciia khang thé don dong khang EphA4 (khang thé
A) chdng lai m&i thy thé Eph nguoi.

Hinh 6 thé hién tinh chon loc cua khang thé don dong khang EphA4 (khang thé
A) chéng lai mdi thy thé Eph chudt nhit.

Hinh 7 thé hién kha ning phan Ung ctia khang thé don dong khang EphA4
(khang thé A) chéng lai EphA4 chudt nhét, chudt cong, khi, va nguoi.

Hinh 8 thé hién kha ning phan tng cta khang thé don dong khang EphA4
(khang thé A) chong lai ving ngoai bao (extracellular region - ECD) cua EphA4'nguc‘ri,
midn lién két phéi tir (ligand binding domain - LBD), mién 1 fibronectin typ III (FN1),
va mién 2 fibronectin typ III (FN2).

Hinh 9 thé hién tac dung cta khang thé don dong khang EphA4 (khing thé A)
]én viéc 1am ting sé luong gai & noron hdi hai ma.

Hinh 10 thé hién tic dung kim ham sy phosphoryl héa tau cua khang thé don
dong khang EphA4 in vivo.

Hinh 11A thé hién c4c axit amin céia Mién Lién Két Phoi Tt EphA4 (EphA4-
LBD)trén tryc ndm ngang, va ving chu tric cua khang thé A-Fab trén truc thing dung.
Bit mau den thé hién diém giao nhau cua cic dang két hop c6 su tuong tac.

Hinh 11B thé hién cu trac bé mat cia Mién Lién Két Phdi Tt EphA4 (EphA4-

LBD). Trén Hinh 11B, tén axit amin va s6 luong gbc chira trong vung lién két duogc thé
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hién tai cac vi tri twong ng, va cac CDR ctia chudi H va chudi L cua khang thé lién két
A-Fab duoc thé hién trong mo hinh ruy bang.

Hinh 12 thé hién &i luc cta khang thé don dong khang EphA4 dugc 1am cho
gidng nguoi (khang thé B) chdng lai EphA4 nguoi.

Hinh 13 thé hién hoat tinh ting cuong phan cit EphA4 ctia khang thé don dong
khang EphA4 duoc lam cho gidng nguoi (khang thé B) & noron hdi hai ma.

Hinh 14 thé hién hoat tinh trc ché lién két EphA4 ngudi-phdi tir ngusi ctia khéng
thé don dong khang EphA4 dugc 1am cho gidéng ngudi (khéng thé B).

Hinh 15 thé hién hoat tinh (e ché lién két EphA4 chudt nhat-phdi tir chudt nhat
ctia khang thé don dong khang EphA4 dugc 1am cho gidng ngudi (khang thé B).

Hinh 16 thé hién tinh chon loc cua khang thé don dong khéang EphA4 duoc lam
cho gibng ngudi (khang thé B) chéng lai thy thé Eph nguoi.

Hinh 17 thé hién tinh chon loc ctia khang thé don dong khéang EphA4 dugc lam
cho gidng ngudi (khang thé B) chéng lai thy thé Eph chuot nhit.

Hinh 18 thé hién kha ning phan img cua khang thé don dong khang EphA4 dugc
Jam cho giéng ngudi (khang thé B) chong lai EphA4 chudt nhit, chudt cong, khi, va
nguoi.

Hinh 19 thé hién kha ning phan ing cua khang thé don dong khang EphA4 duoc
lam cho gibng ngudi (khang thé B) chdng lai ving ngoai bao (ECD) cua EphA4 nguoi,
mién lién két phdi tir (LBD), mién 1 fibronectin typ III (FN1), va mién 2 fibronectin typ
III (FN2).

Hinh 20 thé hién tac dung cua khang thé don dong khang EphA4 dugc lam cho
gibng ngudi (khang thé B) 1én viée 1am ting s6 lugng gai & noron hdi hai ma.

Hinh 21 thé hién hoat tinh ting cudng phén cét EphA4 ngudi ciia khang thé don

dong khang EphA4 dugc 1am cho gidng ngudi (khang thé B) & noron hdi hai ma.

10
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Hinh 22 thé hién tac dung cua khang thé don dong khang EphA4 duoc lam cho
gibng nguoi (khang thé B) thong qua MMP va ADAM Ién viéc lam tang s6 luong gai &
noron hoi hai ma.

Hinh 23 thé hién tac dung kim ham sy phosphoryl hoa tau cia khang thé don
dong khéng EphA4 duoc lam cho gibng ngudi (khang thé B) in vivo.

M6 ta chi tiét cac phwong 4n thuc hién sing ché
Céc ving dugc xac dinh hodc duge ma hoa boi cac SEQ ID NO. dung trong ban

moO ta nay nhu sau:

SEQ | Vung Trinh Tu SEQ | Vung Trinh Tu

No. No

1 EphA4 chuét nhét (trinh ty axit | 32 EphA4 khi (trinh ti axit amin)
amin)

2 Vung ngoai bao cuia EphA4 |33 Ving ngoai bao ciia EphA4 khi
chu6t nhit (trinh tw axit amin) (trinh ty axit amin)

3 Protein ving ngoai bao EphA4 | 34 Trinh ty tin hiéu cua EphA4
chudt nhit-SEAP-His (trinh ty ngudi (trinh ty axit amin)
axit amin)

4 Trinh tuw tin hiéu cta EphA4 | 35 Trinh tu tin  hiéu cua
chudt nhit (trinh tu axit amin) preprotrypsin (trinh tu axit amin)

5 EphA4 ngudi (trinh ty axit amin) | 36 Ving ngoai bao cuia EphA4

ngudi (trinh ty axit amin)

6 Ving ngoai bao cua EphAd4 |37 Mién lién két phdi tir cia EphA4

nguoi(trinh ty axit amin) nguoi (trinh ty axit amin)
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7 OligoDNA ad29S (trinh ty axit | 38 Mién 1 fibronectin typ HI cua
nucleic) EphA4 ngudi (trinh ty axit amin)

8 OligoDNA ad29AS (trinh tu axit | 39 Mién 2 fibronectin typ III cta
nucleic) EphA4 nguoi (trinh ty axit amin)

9 Poan mdi xudi 5' (trinh ty axit | 40 FR chudi nhe IGKV1-17*01 cua
nucleic) khang thé nguoi (trinh ty axit

amin)

10 Poan mdi ngugc 3' d6i véi chudi | 41 FR chudi nhe JK4 cua khang thé
nang IgG chudt nhét (trinh ty axit nguoi (trinh ty axit amin)
nucleic)

11 Poan mdi nguoc 3' d6i véi chudi | 42 FR chudi ning IGHV3-33*03
nhe Igk chudt nhét (trinh tu axit ctua khang thé nguoi (trinh ty axit
nucleic) amin)

12 Trinh tu tin hiéu chudi ning cia | 43 FR chudi ning JH6 ciia khang thé
khang thé A (trinh ty axit amin) ngudi (trinh ty axit amin)

13 Vung bién d6i chudi ning cua | 44 CDRI1 chubi ning cta khang thé
khang thé A (trinh tu axit amin) B (trinh ty axit amin)

14 Trinh tu tin hiéu chudi nhe cua | 45 Ving bién d6i chudi ndng HK2-
khéng thé A (trinh ty axit amin) 42 ctia khang thé B (trinh tu axit

amin)

15 Ving bién d6i chudi nhe cula |46 Ving bién d6i chudi nhe L1-8
khéng thé A (trinh tu axit amin) cia khang thé B (trinh tu axit
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amin)

16 Trinh tu tin hiéu chudi ning cta | 47 Vung khong dbi chudi ning 1gG2
khang thé A (trinh ty axit nguoi cua khang thé B (trinh tu
nucleic) axit amin)

17 Vang bién dbi chudi ning cua | 48 Vung khong dbi chudi nhe Igk
khang thé A (trinh tu axit ngudi cia khang thé B (trinh tu
nucleic) axit amin)

18 Trinh tu tin hiéu chudi nhe cua | 49 CDRI chudi ning cua khang thé
khang thé A (trinh ty axit B (trinh tu axit nucleic)
nucleic)

19 Vang bién ddi chudi nhe cua |50 CDR2 chudi ning cta khang thé
khang thé A (trinh tu axit B (trinh tu axit nucleic)
nucleic)

20 Poan mdi xudi 5' d6i véi chubi | 51 CDR3 chudi ning cua khang thé
nang khang thé A (trinh tu axit B (trinh ty axit nucleic)
nucleic)

21 Poan mdi xudi 5' dbi véi chudi | 52 CDRI1 chudi nhe ciia khang thé B
nhe khang thé A (trinh tu axit (trinh tur axit nucleic)
nucleic)

22 Poan mdi ngugc 3' dbi véi chudi | 53 CDR2 chudi nhe cta khang thé B
nang khang thé A (trinh tu axit (trinh ty axit nucleic)
nucleic)

23 DPoan mbi nguoc 3' dbi voi chudi | 54 CDR3 chubi nhe cta khang thé B
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nhe khang thé A (trinh ty axit

nucleic)

(trinh ty axit nucleic)

24 Vung khong ddi chudi nang cua | 55 Ving bién dbi chudi ning HK2-
khang thé A (trinh tw axit amin) 42 ctia khang thé B (trinh tu axit
nucleic)
25 Vung khong dbi chudi nhe cta | 56 Vung bién ddi chudi nhe L1-8
khang thé A (trinh ty axit amin) ctia khang thé B (trinh tu axit
nucleic)
26 CDRI chudi ning cua khang thé | 57 Ving khong ddi chudi ning IgG2
A (trinh ty axit amin) ngudi cua khang thé B (trinh tu
axit nucleic)
27 CDR2 chudi ning cta khang thé | 58 Vung khong dbi chudi nhe Igk
A (trinh tur axit amin) ngudi cia khang thé B (trinh tu
axit nucleic)
28 CDR3 chudi ning cua khang thé | 59 Trinh tu chidu dai diy da chudi
A (trinh ty axit amin) ning cua khang thé B (trinh tu
axit amin)
29 CDRI1 chudi nhe ciia khang thé A | 60 Trinh tu chiéu dai ddy du chudi
(trinh tu axit amin) nhe cua khang thé B (trinh ty axit
amin)
30 CDR2 chudi nhe cua khang thé A | 61 Trinh tu chiu dai ddy da chudi

(trinh ty axit amin)

ning cua khang thé B (trinh ty

axit nucleic)
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31 CDR3 chudi nhe ciia khang thé A | 62 Trinh tu chidu dai day da chudi
(trinh ty axit amin) nhe cua khang thé B (trinh ty axit

nucleic)

Sang ché dé cap dén khang thé khang EphA4 ma lién két v6i EphA4.

Khéng thé khang EphA4 theo sang ché 1a khang thé ma c6 thé nhan dién va lién
két v6i EphA4, va nhu duoc mo ta dudi day, khang thé c6 thé 1a khang thé nguyén ven,
hodic c6 thé 13 khang thé téng hop (ching han nhu khang thé tai td hop, khéng thé kham,
khang thé dugc 1am cho giéng ngudi, va dang tuong tw), mi3n 12 né c6 i lyc lién két
voi EphA4. EphA4 6 day co thé duoc hiéu 1a d& cap dén EphA4 co ngudn gbe tir ngudi,
chuot nhét, chudt céng, va khi. EphA4 co nguén géc tir nguoi, chudt nhét, chudt céng,
va khi c6 thé dugc thu 14y tir co s& dit lidu cong khai trong d6 thong tin trinh tu duge
dang ky, chang han nhu Genbank dugc cung cép boi Trung Tam Thong Tin Cong Nghé
Sinh Hoc Qudc Gia Hoa Ky (the United States National Center for Biotechnology
Information), hodc thong tin trinh ty gen EphA4 co thé duoc thu 1§y bz‘?mg cach thiét ké
cac doan mdi dua trén thong tin trinh ty co sé cla EphA4 cta loai dong vt co quan hé
ghn, va sau d6 tach dong tir ARN duoc chiét tir loai dong vat mong mudn. Vi du nhu,
thong tin trinh tu co s ciia EphA4 ngudi, chudt nhit, chudt céng, va khi dugc dang ky
trong co s& dit lidu lan luot dudi dang Ma S Truy Cap Genbank S6 NM_004438.5,
NM. _007936.3, NM_001162411.1, va NM 001260870.1.

Theo mét khia canh, khang thé khang EphA4 12 khang thé ma lién két ddc hidu
v6i EphA4. Thuat ngit "lién két dac higu” 1a thudt ngir da dugce biét 15 ddi v6i ngudi co
trinh d6 trung binh trong linh vyc k¥ thuét lién quan, va phuong phap xac dinh sy lién
két dic hiéu gilta khang thé hodc manh lién két khang nguyén cua chung va khang
nguyén hodc epitop cling dugc biét 5. Theo mdt phuong an, "lién két ddc hidu" duoc
hidu 1a khéng thé khang EphA4 c6 thé lién két voi EphA4 bang phan tng mién dich v6i

4i lwc lién két va hoat tinh lién két cao hon, nhanh hon, va/hogc trong khoang thoi gian
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dai hon so véi khi lién két véi phan tir dich khac. Didu nay khong c6 nghia la khang thé
ma lién két dic hiéu véi EphA4 khong lién két voi phan tir dich khac. Theo phuong an
khac, "lién két dic hidu" ¢6 thé duoc thé hién bing khang thé c6 KD chéng lai EphA4
bing it nhat 1a khoang 107 M, hodc it nhat 1a khoang 10°® M, hodc it nhét 13 khoang 10-
® M, hodc thép hon. Hon nita, theo phuong 4n khac nita, "lién két d3ic hiéu” duoc hiéu
1a sy lién két véi EphA4 béng phan mg mién dich nhung khong lién két dang ké véi
cc phén tr ho khéc cua thu thé Eph.

Theo mét khia canh, khang thé khang EphA4 12 khang thé ma lién két voi ving
ngoai bao ctiia EphA4. Theo mét phuong an, khang thé khang EphA4 1a khang thé ma
lién két véi mién lién két phdi tir (LBD) trong s6 cac vung ngoai bao ciia EphA4.

Theo mdt phuong 4n, khang thé khang EphA4 c6 thé lién két dic higu véi
EphA4 va tang cuong su phan cit caa EphA4. Theo phuong én cu thé, khang thé khang
EphA4 c6 thé lién két dc hiéu v6i EphA4 va ting cudng su phan cét ciia mién ngoai
bao EphA4 bang metalloproteaza nén (MMP) hoic ADAM (disintegrin va
metalloproteinaza).

Theo mét phuong 4n, khang thé khang EphA4 c6 thé lién két ddc hiéu voi
EphAd4 va ttc ché su lién két gitta EphA4 va ephrin ma 12 phoi tir ctia ching.

Theo phuong 4n khac, khang thé khang EphA4 c6 thé lién két dic hiéu véi
EphA4 va lam tang sb luong gai & noron hdi hai ma hodc 1am 6n dinh cac gai & noron
hdi hai ma.

Theo mdt phuong an, sang ché bao ham khang thé khang EphA4 ma c6 thé lién
két dic hidu v6i it nhat 12 mot trong s6 EphA4 nguoi, EphA4 chudt nhit, EphA4 chudt
cbng, va EphA4 khi va Gc ché su lién két véi phéi tir ctia ching. Theo phuong an khac,
séng ché bao ham khang thé khing EphA4 ma co thé lién két ddc hiéu véi hai hodc hon
hai trong s6 EphA4 ngudi, EphA4 chudt nhét, EphA4 chudt cong, va EphA4 khi va (e

ché su lién két v6i phoi tir cua chung. Theo phuong an khac nita, sang ché bao ham
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khang thé khang EphA4 ma c6 thé lién két dic higu véi tht ca EphA4 ngudi, EphA4
chuét nhit, EphA4 chudt cdng, va EphA4 khi va tc ché su lién két véi phé)i tar cua
chung.

Pbi voi phuong phap do tinh chit lign két khang nguyén (ching han nhu 4i luc
lién két va kha niang phan (g chéo loai) cua khang thé khang EphA4, phuong phép da
duoc biét 13 d6i v6i ngudi c6 trinh d6 trung binh trong linh vuc k¥ thuit lién quan cé
thé duoc sit dung. Vi du nhu, 4i luc lién két co thé duge do bing cach sir dung, nhung
khong giéi han ¢, cam bién sinh hoc Biacore™, cam bién sinh hoc KinExA, thir nghiém
lan can nhip nhay, ELISA, thit nghiém mién dich ORIGEN (IGEN), dém té bao theo
dong, dap tat huynh quang, di cdn huynh quang, hién thi nam men, va/hoic nhudém mau
midn dich. Hoat tinh trung hoa ctia khéng thé khang EphA4 chong lai sy lién két gitta
EphA4 va phdi tir ctia ching co thé duoc do bang cach st dung, nhung khong gié1 han
&, cam bién sinh hoc Biacore™, ELISA, vi/hodc dém té bao theo dong.

Khéng thé khang EphA4 theo sang ché ¢6 thé 1 khang thé don dong mién 12 n6
lién két véi EphA4.

Khang thé khang EphA4 theo sang ché c6 thé thudc 16p bét ky chang han nhu
IgG, IgA, hodc IgM (hodc phén 16p cua ching), va khong bi gi6i han & 16p cu thé.
Globulin mién dich dwoc phén loai thanh cac 16p khdc nhau phu thudc vao trinh tu axit
amin khang thé cia ving khong d6i ctia chudi ning (c6 thé duoc dé cap dén dudi dang
chudi H). C6 ndm 16p globulin mién dich chinh: IgA, IgD, IgE, IgG, va IgM, va mot $6
trong s6 ching c6 thé dugc chia tiép thanh cac phan 16p (isotyp) vi du nhu IgGy, IgGo,
IgGs, 1gGa, IgA1, va IgA,. Ving khong ddi ctia chudi ning twong ung véi cc 16p khac
nhau ctia globulin mién dich 1an luot dugc goi 1a o, 3, €, v, va p. Hon nita, cac loai cia
chudi nhe (c6 thé dugc dé cap dén dusi dang chubi L) clia khang thé 1a chudi A va chudi
x. Khéng thé khang EphA4 theo sang ché co thé 1a khang thé IgG, vi du nhu c6 thé 1a

khang thé IgG: hodc khang thé IgGa, va dang tuong tu. Hon nita, khang thé khang
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EphA4 theo sang ché c6 thé trong mot sd trudng hop & dang monome, dime, hodc
multime.

Ving bién d6i ctia khang thé theo séng ché c6 thé c6 nghia 1a vang bién ddi cua
chudi nhe khang thé va/hodc ving bién d6i cta chudi ning khang thé, va ving khong
dbi cua khang thé c6 thé c6 nghia 1a vang khong ddi ctia chudi nhe khang thé vi/hodc
vung khong dbi cua chudi ning khang thé. Mdi ving bién dbi ctia chudi nang va chudi
nhe gdm c6 bdn ving khung (FR) dugc néi bang ba CDR con dugc goi 1a ving xac dinh
tinh bd sung. CDR trong mdi chudi duge giit trong khoang cach gin bang FR, va cing
v&i CDR trong chudi khac, dong gdp vao sy tao thanh cla vi tri lién két khdng nguyén
cta khang thé. Cong nghé dé xac dinh CDR bao gbm, nhung khong gi6i han ¢, vi du
nhu, (1) phuong phép dua trén d6 bién déi trinh tu chéo loai (vi du nhu Kabat et al,
Sequences of Proteins of Immunological Interest, 5th ed., 1991, National Institutes of
Health, Bethesda MD); va (2) phuong phap dva trén nghién ciou cAu trac tinh thé cta
phirc hop khang nguyén-khang thé (Al-lazikani et al., 1997 J. Molec. Biol. 273: 927-
948). C4c phuong phap nay va cac phuong phap khac co thé duge sir dung két hop.

Khéng thé don dong & day c6 thé co nghia 1a khang thé thu duge tir quén thé
khang thé v& co ban dong nhét. N6i cach khéc, cac khang thé riéng 1 chira trong quén
thé gibng nhau ngoai trir d6i v6i cac thé dot bién tu nhién ma c6 thé c6 kha ning c6 mat
& luong nhé. Khang thé don dong chong lai vi tri khang nguyén don lé, va rat dic hidu.
Hon nita, trai nguge voi khang thé da dong thong thuong ma nhdm dich céc khang
nguyén khac nhau hodc céc epitop khac nhau, mdi khang thé don dong nhém dich epitop
don 1& ciia khang nguyén. T bd nghia "don dong” chi ra tinh chit ctia khang thé thu
duoc tir quin thé khang thé vé& co ban dong nhat, va khéng dugc hiéu theo cach gidi han
12 doi hoi sy san xuét ciia khang thé bing phuong phap cu thé.

Khang thé khang EphA4 theo sang ché c6 thé 1a khang thé chudt nhit, khing

thé kham, hodc khang thé duoc 1am cho gidng nguodi. Khang thé kham vi du nhu 1a
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khang thé trong d6 ving bién dbi cuia khang thé khong phai ctia ngudi (ching han nhu
chudt nhit hodc chudt cbng) dugc dung hop véi ving khong dbi cuia khang thé ngudi,
va vi du nhu c6 thé dung dé chi khang thé trong d6 ving bién d6i c6 ngudn gdc tir khang
thé khong phai cua nguoi va vung khong d6i c6 ngudn gdc tir khang thé nguoi. Khing
thé duge 1am cho giéng ngudi vi du nhu la khéng thé trong d6 ving xdc dinh tinh bd
sung (CDR (co thé con duoc dé cap dén dudi dang vung siéu bién)) ctia khang thé khong
phai ctia ngudi dugc dwa vao trong khang thé nguoi, va vi du nhu ¢ thé dung dé chi
khang thé trong d6 CDR ¢6 ngudn gbc tir khang thé khong phai cia nguoi va cac vung
con lai cua khang thé c6 ngudn gdc tir khang thé nguoi. Luu y rang ranh gi¢i gitra khang
thé kham va khang thé dugc lam cho gidng ngudi khong nhét thiét phai rd rang, va
khang thé c6 thé & trang thai ma c thé dugc goi 1a khang thé kham hodc khang thé dugc
lam cho gidng ngudi. Hon nira, trong khang thé kham hodc khang thé duoc lam cho
gibng ngudi, ving khang thé c6 ngudn gdc tir khang thé ngudi (FR, ving khong doi)
khong nhét thiét phai déu gbm c6 cac axit amin c6 nguén gbc tir khang thé nguoi, va co
thé c6 chira mot hodc nhiéu axit amin c6 ngudn gdc tlr khéng thé khong phai ctia nguoi,
mién 12 né c6 thé duoc sir dung binh thuong & d6i tuong ngudi. Mot phuong an cla
khang thé dugc 1am cho gidng ngudi 1a khang thé trong d6 CDR c6 ngudn gbc tir khang
thé dong vat gdm nham va cac ving con lai ctia khang thé ¢6 nguén gbc tir khéng thé
nguoi. Phuong an cu thé cua khang thé dugc 1am cho giéng nguoi 1a khang thé trong d6
CDR c¢6 ngudn gbc tir khang thé chudt nhét va cac vang con lai ctia khang thé c6 ngudn
gbc tir khang thé nguoi. Trong cac phuong an nay, CDR ¢6 thé c6 chira mot hodc nhiéu
axit amin c6 ngudn gbc tir khang thé khong phai cia dong vat ggm nham hodc mot hodc
nhidu axit amin c6 ngudn gbc tir khéng thé khong phai cua chudt nhét, va ving khang

thé khong phai 1a CDR c6 thé c6 chira mot hodc nhiéu axit amin ¢6 ngudn gdc tir khéng

N
A

thé khong phai ctia nguoi. O day, "nhiéu" 13, nhung khong gidi han 6, 2 - 20, hodc 2 -

15, chéng han nhu 14, 13, 12, 11, 10,9, 8,7, 6, 5, 4, 3, hodc 2, hodc trong vong 10%,
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trong vong 9%, trong vong 8%, trong vong 7%, trong vong 6%, trong vong 5%, trong
vong 4%, trong vong 3%, trong vong 2%, hoi#c trong vong 1% cua sb luong axit amin
trong trinh ty axit amin. Sy lam cho gidng ngudi co thé dwoc thuc hién bang phuong
phép ghép CDR (Kontermann and Dubel, Antibody Engineering, Springer Lab Manual
(2001) va Tsurushita et al., Methods 36: 69-83 (2005)), va ngoai ra ciing co thé duoc
thuc hién bang cach thay thé trinh tuy CDR bang trinh ty twong ung trong khang thé
ngudi bang phuong phap da duoc biét ro trong linh vuc k¥ thuét lién quan (xem vi du
nhu Jones et al., Nature 321: 522-525 (1986); Riechmann et al., Nature 332: 323-327
(1988); va Verhoeyen et al., Science 239: 1534-1536 (1988)).

Pé 1am giam tinh khang nguyén, c6 thé quan trong 1a chon st dung vung bién
dbi ctia ngudi trong ca chudi nhe va chudi ning khi didu ché khang thé dugc 1am cho
gidng nguoi. Theo phuwong phéap "phu hop nhét”, trinh ty ving bién ddi ctia khang thé
dong vat gam nhim duoc sang loc trén toan bd thu vién cua trinh tu FR nguoi da biét.
Sau d0, trinh tu clia ngudl ma gan gili nhit vé6i trinh tu ctia dong vat gdm nhim duoc
chip nhan 1am FR ngudi clia khang thé duge 1am cho giéng ngudi. Xem vi du nhu Sims
et al., J. Immunol. 151: 2296-2308 (1993) va Chothia et al., J. Mol. Biol. 196: 901-917
(1987). Theo phuong phép khac, khung cu thé c6 ngudn gbc tir trinh tw phd bién & tat
ca cac khang thé nguoi cua nhom con cu thé cta chudi nhe hoic chudi ning dugc sir
dung. Cuing mdt khung c6 thé duoc st dung cho mdt vai khang thé duoc lam cho giéng
ngudi khac nhau. Xem vi du nhu Carter et al., Proc. Natl. Acad. Set USA 89: 4285-4289
(1992) va Presta et al., J. Immunol. 151: 2623-2632 (1993).

Hon nita, nhin chung, mong mudn ring khang thé duoc 1am cho giéng ngudi
giit lai 4i Iyc lién két cao d6i v6i khang nguyén va cdc tinh chét sinh hoc duge uu tién
khac. Pé dat duoc diéu ndy, theo mot phuong phép, khang thé dugc 1am cho gidng nguoi
duoc didu ché bang budc phan tich trinh tu gbc va cic san pham duoc 1am cho gidng

ngudi khai niém khac nhau bang cach sir dung md hinh ba chiéu cua trinh tu goc va
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trinh ty duoc lam cho gidng ngudi. Nhin chung, mé hinh globulin mién dich ba chiéu
6 sin va da biét dbi voi ngudi o trinh dd trung binh trong linh vye. Céac chuong trinh
mAy tinh ma minh hoa va thé hién cc hinh dang ba chidu hta hen cta céc trinh tu
globulin mién dich Gmg vién duoc chon co san. Viéc khao sat cac hinh biéu dién nay s&
cho phép phén tich vai tro ¢ thé c6 cua cac gbc trong chirc nang cua céc trinh tu globulin
mién dich (mg vién, tirc 1a phan tich cta cac gbc ma anh hudng dén kha ning cua cac
globulin mién dich ing vién dé lién két véi khang nguyén cua chung. Véi phuong phap
nay, cac géc FR ¢6 thé duoc chon tir cac trinh ty nhan va dugc nhép va dugc st dung
két hop sao cho céac tinh chét khang thé mong mudn ching han nhu sy ting 1én cua ai
Iye lién két vi mot hoac nhiéu (cac) khang nguyén dich (chang han nhw EphA4 hoic
ménh cua chiing) dugc hoan thanh.

Khong cAn phai noi, khang thé véi sy thay doi thich hop (chdng han nhu su cai
bién coa khang thé, hoac su thé, su thém va/hodc sy lam khuyét mot phén cua trinh tu
axit amin cua khang thé) trong khang thé kham hozc dugc lam cho gidng ngudi duge
14y vi du & trén trong khi gift lai chirc nang ctia khang thé (hodc dé bd sung hodc cai
thién chirc nang cua khang thé) ciing dugc bao ham trong khang thé khang EphA4 theo
sang ché. Cu thé hon, khang thé c6 sy thay ddi trong trinh ty axit amin cta ving khong
ddi dé cai bién chirc ning tac dong cua khang thé ciing duoc bao gbm trong pham vi cia
sang ché. Vi dy nhu, khang thé c6 valin (Val) & vi tri 234 (cach danh s6 Eu) cia khang
thé TG, ngudi dugc thé thanh alanin (Ala) va c6 glyxin (Gly) & vi tri 237 dugc thé thanh
alanin (Ala) dé lam giam hoat tinh gdy ddc té bao phu thudc khang thé (antibody-
dependent cellular cytotoxicity - ADCC) va/hodc hoat tinh thuc bao té bao phu thude
khang thé (antibody-dependent cellular phagocytosis - ADCP) v.v. ciing duoc bao gdm
trong pham vi clia sang ché. Hon nita, khang thé dc hidu kép ma c6 vi tri lién két khang
thé ¢6 trinh tr CDR cua khang thé khang EphA4 theo sang ché cung véi vi tri lién két

khang nguyén ma lién két v6i khang nguyén khéc (Kontermann (2012), mAbs 4, 182-
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97) cling dugc bao gbm trong pham vi clia sang ché.

Khang thé khang EphA4 theo sang ché c6 thé dugc cai bién nhu mong mudn.
Su cai bién cua khang thé khang EphA4 c6 thé 1a su cai bién ma 1am thay d6i (a) cdu
trac ba chiéu cua trinh tu axit amin trong ving can dugc cai bién, chfmg han nhu hinh
dang tam hoic x0 &n v.v.; (b) trang thai tich dién hogc ki nudc cua phan ti tai vi tri dich;
hoic (c) tac dung cla su céi bién 1én sy duy tri cta thé tich chudi bén, hodc cb thé 13 su
c4i bién trong d6 cac thay db1 nay khong dugc quan sat thdy 3 rang.

Sur cdi bién cia khang thé khang EphA4 theo sang ché c6 thé duge thyc hién
bz‘?mg vi du nhu su thé, sy lam khuyét, su thém, va dang tuong tu cla cac géc axit amin
cdu thanh.

Axit amin ¢ day dugc st dung theo nghia rong nhét cta nd, va khong chi bao
gdm cac axit amin ty nhién, ching han nhu serin (Ser), asparagin (Asn), valin (Val),
loxin (Leu), isoloxin (Ile), alanin (Ala), tyrosin (Tyr), glyxin (Gly), lysin (Lys), arginin
(Arg), histidin (His), axit aspartic (Asp), axit glutamic (Glu), glutamin (Gln), threonin
(Thr), xystein (Cys), methionin (Met), phenylalanin (Phe), tryptophan (Trp), va prolin
(Pro), ma con bao gém cac axit amin khong tu nhién ching han nhu cac bién thé va dan
xuit axit amin. Nguoi ¢6 trinh do trung binh trong linh vuc s& tu nhién hiéu dugc dua
trén dinh nghia rong nay r%ing vi du nhu L-axit amin; D-axit amin; axit amin duoc cai
bién hoa hoc chéng han nhu bién thé axit amin va dan xuit axit amin; axit amin ma
khong phai 1a thanh phan protein trong co thé ching han nhu norloxin, p-alanin, va
ornithin; va hop chit duoc téng hop hoa hoc co tinh chét axit amin da dugc biét r5 d6i
v6ingudi cé trinh @ trung binh trong linh vyc, va dang tuong tu dugc bao gdm lam céac
axit amin theo sang ché. Vi du vé axit amin khong tu nhién c6 thé bao g@)m, vi du nhu,
axit a-metylamin (ching han nhu o-metylalanin), D-axit amin (chang han nhu D-axit
aspartic va D-axit glutamic), axit amin gidng histidin (ching han nhu 2-amino-histidin,

B-hydroxy-histidin, homohistidin, a-flometyl-histidin, va a-metyl-histidin), axit amin ¢6
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metylen du trén chudi bén (“homo" axit amin), va axit amin trong do axit amin nhom
chitc carboxylat trong chudi bén dugc thé bang nhom sulfonat (ching han nhu axit
Xysteic).

Cac géc axit amin cé trong ty nhién co thé duoc phan loai thanh vi du nhu cac

nhém dudi day dua trén tinh chét chudi bén chung:

(1) Ki nuGe: Met, Ala, Val, Leu, Ile;

(2) Ua nuéce trung tinh: Asn, Gln, Cys, Ser, Thr;

(3) Co tinh axit: Asp, Glu;

(4) C6 tinh axit: His, Lys, Arg;

(5) Géc ma anh hudng dén su dinh huéng chudi: Gly, Pro; va
(6) Thom: Trp, Tyr, Phe.

Su thé khong bao toan cia trinh ty axit amin cau thanh khang thé c6 thé duoc
thuc hién bang céach trao ddi axit amin thudc mot trong cac nhém nay bang axit amin
thuéc nhém khac. Su thé bao toan hon ¢6 thé duge thyc hién bang céch trao d6i axit
amin thudc vao mot trong cac nhém nay bang axit amin khac trong cing mot nhom.
Tuong tu, su lam khuyét hoic su thé cua trinh tu axit amin c6 thé duogc thuc hién mot
cach thich hop.

Su cai bién clia c4c axit amin dinh hinh khéng thé c6 thé 1a vi du nhu su glycosyl

hoa b%mg carbohydrat hodc sy cai bién sau dich ma chéng han nhu su axetyl héa hodc
su phosphoryl hoa. Khang thé c6 thé dugc glycosyl hoa & vi tri duy tri trong vung khong
i cira n6. Su glycosyl héa ciia khang thé thuong duoc lién két N hodc duoc lién két O.
Puoc lién két N c6 nghia 1a sy lién két cua phan carbohydrat vao chudi bén cta goc
asparagin. Cac trinh tu tripeptit asparagin-X-serin, asparagin-X-threonin, va asparagin-
X-xystein (trong d6 X 13 axit amin bat ky khong phai 1 prolin) 1a trinh tu nhdn dién aé

bd sung bang enzym phan carbohydrat vao chudi bén asparagin. Khi mét trong s6 cac
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trinh tu tripeptit ndy c6 mat trong khang thé, thi vi tri glycosyl hoa tiém nang c6 mit. Su
glycosyl hoa dugc lién két O ¢o thé 1a sy lién két ciia N-axetylgalactosamin, galactoza,
hoic xyloza vao axit amin hydroxy (ching han nhu serin hodc threonin), va trong mot
s6 truomg hop 6 thé 13 sy lién két v6i 5-hydroxyprolin hodc 5-hydroxylysin. Nguoi co
trinh d6 trung binh trong linh vurc ¢6 thé chon mot cach phu hop diéu kién glycosyl hoa
(chang han nhu loai té bao chil hodc mdi trudng té bao va dd pH v.v., khi su glycosyl
hoa dugc thuc hién béng phuong thirc sinh hoc) tiy theo muc dich.

Khéng thé khang EphA4 theo sang ché c6 thé dugc cai bién thém bing cic
phuong phép cai bién khac, mot minh hogc két hop, dua trén hiéu biét k§ thuat thong
thuong da duge biét rd d6i véi ngudi c6 trinh do trung binh trong linh vue.

Khang thé khang EphA4 theo sang ché c6 thé duogc tao ra bang phuong phap da
dwoc biét rd ddi v6i ngudi co trinh d6 trung binh trong linh vuc. Vi du nhu, khang thé
¢6 thé duoc tao ra bang cach tich hop axit nucleic ma héa cho khang thé khang EphA4
theo sang ché vao vecto biéu hién, dua vecto biéu hién vao trong té bao chi, va nudi ciy
t& bao chi. Theo do, sang ché bao ham axit nucleic ma héa cho khang thé khang EphA4,
vecto ma ¢6 chira axit nucleic ndy, té bao chi ¢6 chita vecto nay, va phuong phap san
xuit khang thé khang EphA4 c6 chira budc nudi chy té bao chu.

Axit nucleic ma hoa cho khang thé khang EphA4 theo sing ché c6 thé ¢ ADN
mai hoa cho trinh tu tin hi€u, hodc co thé c6 ADN mai hoa cho trinh tu tin hiu tai dau
tan cung 5' cia ADN ma hoéa cho vung bién ddi chudi ning va ADN ma héa cho ving
bién dbi chudi nhe. Trinh ty tin hiéu la géc axit amin c6 mat tai d4u tan cung N cula
protein ma cAn thiét cho protein tiét hodc protein tich hop mang dé di qua 16p kép lipit
sau khi dugc tong hop trén ribosom, va trong sang ché, khong bi gii han cu thé mién
12 n6 12 trinh tu c6 chic ning nay. Cac trinh tu tin hi¢u ma c6 thé duoc chua trong khéng
thé khang EphA4 theo sang ché bao gdm cac trinh ty tin hiéu c6 ngudn gbc tir ngudi,

chudt nhat, chuot cong, tho, lira, dé, ngua, chim, ché, méo, nam men, va dong vat tuong
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tu. Cu thé 13, trong sang ché, peptit c6 chira trinh tu axit amin dugc thé hién bang SEQ
ID NO. 12 hodc 16 co thé dugc bao gém dudi dang trinh ty tin hiéu lién quan dén chudi
ning, va peptit co chira trinh ty axit amin dugc thé hién béng SEQ ID NO. 14 hodc 18
c6 thé dugc bao g@)m duéi dang trinh ty tin hiéu lién quan dén chudi nhe. Hon nita, mién
1a né tvong duong vé mit chitc ning, trinh ty tin hiéu c6 thé co su thé, su thém, va/hodc
su lam khuyét cua mot hoac nhiéu (chéng han nhu 2, 3, 4, hodc 5) axit amin trong trinh
tu axit amin dugc thé hién b%mg SEQ ID NO. 12 hogc 16 va trinh tu axit amin duogc thé
hién bang SEQ ID NO. 14 hozc 18.

Khéng thé khang EphA4 theo sing ché c6 the 1a khang thé d3 duoc phan 1ap
hoiic dugc tinh ché theo phuong phap da dugc biét ro d6i v6i ngudi co trinh do trung
binh trong linh vuc.

"P3 dugc phan 14p" hodc "da duoc tinh ché" & day c6 nghia 1a da dugc phan 1ap
hodc da dugc tinh ché nhén tao tir trang thai ty nhién. Néu phén tir hodc hop phﬁn co
trong tu nhién, no 1a "da dugc phan lap" hodc "da duoc tinh ché" khi né duogc thay dbi
hoiic dugc 14y ra tir moi trudng ban du, hodc ca hai. Vi du vé phwong phéap phéan lap
hodc tinh ché bao gém, nhung khong gidi han &, cac phuong phép duc 16 dién, sinh hoc
phan tu, mién dich hoc, hodc sdc ky, va phuong phap tuong tu, cu thé 13, séc ky trao ddi
jon, sic ky ki nuéc, sic ky HPLC pha dao, tp trung dang dién, hodc phuong phép chiét
kiém, va phuwong phap tuong tu.

Theo mot phuong an, khang thé khang EphA4 c6 chira cac CDR sau day:

(a) CDR1 chudi ning gém c6 trinh tw axit amin duoc thé hién trong SEQ ID NO. 44;
(b) CDR2 chudi nang gdm c6 trinh ty axit amin dugc thé hién trong SEQ ID NO. 27;
(c) CDR3 chudi ning gdm c6 trinh tu axit amin duoc thé hién trong SEQ ID NO. 28;
(d) CDR1 chudi nhe gbm c6 trinh ty axit amin dwgc thé hién trong SEQ ID NO. 29;

(¢) CDR2 chudi nhe gdm c6 trinh tu axit amin dugc thé hién trong SEQ ID NO. 30; va
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(f) CDR3 chudi nhe gém ¢6 trinh ty axit amin dugc thé hién trong SEQ ID NO. 31.
[0077]

Theo mot phuong an, khang thé khang EphA4 1a khang thé duge 1am cho gidng
nguoi hodc khang thé kham, va theo phuong an cu thé 1a khang thé dugc 1am cho gidng
nguoi.

Theo phuong an khéc, khang thé khang EphA4 c6 chua chudi ning va chudi
nhe, ving bién dbi ctia chudi niang c6 chua trinh ty axit amin duoc thé hién trong SEQ
ID NO. 45, va ving bién ddi ctia chudi nhe c6 chia trinh tu axit amin duge thé hién
trong SEQ ID NO. 46. Luu ¥ rang trong phuong 4n, ving bién ddi cta chudi ning
va/hodic ving bién di ctia chudi nhe ¢6 thé c6 chira trinh tu axit amin c6 mot hode nhiéu
axit amin dugc thé, dugc thém, va/hodc duoc lam khuyét trong trinh ty axit amin dugc
thé hién trong SEQ ID NO. 45 va/hodic trinh tu axit amin dwoc thé hién trong SEQ ID
NO. 46. O day, "nhidu" khong bi giéi han mién 14 n6 gitt lai 4i lyc lién két d6i v6i EphA4
va lam tdng cuong sy phan cit ciia EphA4, va bang 2 - 15, hodc 2 - 10, chang han nhu
9,8,7,6,5,4,3, hodc 2, hodc trong vong 10%, chéng han nhu trong vong 9%, trong
vong 8%, trong vong 7%, trong vong 6%, trong vong 5%, trong vong 4%, trong vong
3%, trong vong 2%, hodc trong vong 1% cua s6 lwong axit amin trong trinh tu axit amin.

Theo mot phuong én, chubi ning cua khang thé khang EphA4 c6 chira ving
khong d6i cta IgG2 ngudi.

Theo phuong an cu thé, ving khong ddi cua IgG2 ngudi ¢ chia trinh tu axit
amin néu trong SEQ ID NO. 47.

Theo mo6t phuong én, chudi nhe cua khang thé khang EphA4 c6 chia ving
khong d6i cta Igk nguoi.

Theo phuong an cu thé, ving khong ddi ctia Igk ngudi ¢6 chia trinh ty axit amin
néu trong SEQ ID NO. 48.

Theo mot phuong 4n, khang thé khang EphA4 c6 chira chudi ning c¢6 chia trinh
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tu axit amin dugc thé hién trong SEQ ID NO. 59 va chudi nhe c6 chira trinh ty axit amin
duoc thé hién trong SEQ ID NO. 60.

Theo phuong an khac, vi du nhu, vi li do ching han nhu 1am giam su khong
ddng nhat cta cac khang thé duoc tao ra bang té bao sin xuit khang thé (Cong B4 Pon
Sang Ché My S6é 2010/0297697 hogc Liu H et al.,, MAbs. 2014 Sep-Oct; 6 (5): 1145-
1154), khang thé khang EphA4 co6 lysin nim & diu tin cing C (d4u tan cing carboxy)
ctia chudi ning duge lam khuyét. Trong séng ché, khang thé khang EphA4 c6 lysin &
dAu tan cang C ciia chudi ning dugc lam khuyét ciing bao gbm khang thé khang EphA4
c6 lysin & dAu tan cing C cta chudi nang duoc lam khuyeét bang su cai bién di truyén
hoic khang thé khang EphA4 co lysin & dAu tan cing C ctia chudi nang dugc phan cét
sau dich ma bang carboxypeptidaza v.v., va dang twong tu. Hon nita, trong sang ché,
khang thé khang EphA4 c6 lysin & dau tan cung C cla chudi ning dugc 1am khuyét
khéng chi bao gbm khang thé khang EphA4 c6 lysin & dau tan cung C dugc lam Khuyét
trong ca hai chubi ning, ma con bao gdm khang thé khang EphA4 c6 lysin & déu tan
cung C dugc lam khuyét & chi mot chudi ning.

Theo mot khia canh, sang ché dé cap dén axit nucleic da dugc phén 13p ma hoa
cho khang thé khang EphA4. Axit nucleic da dugc phan 14p méa hoa cho khang thé khang
EphA4 dung dé chi mot hodc nhiéu phan tir axit nucleic ma hoa cho chudi ning va/hodc
chudi nhe cua khang thé khang EphA4. Theo mdt phuong an, axit nucleic theo sang ché
m3 héa cho chudi ning cta khang thé khang EphA4. Theo phuong an khéc, axit nucleic
theo sang ché ma hoa cho chudi nhe cua khang thé khang EphA4. Theo phuong 4n khac
nita, axit nucleic theo sang ché ma hoa cho chudi ning va chudi nhe cua khang thé khang
EphA4. Axit nucleic theo sang ché ciing bao gbm phan tir axit nucleic thi nhét ma hoa
cho chudi ning cua khang thé khang EphA4 va phan tir axit nucleic tht hai ma hoéa cho
chudi nhe ctia khang thé khang EphA4.

Theo khia canh khac, sang ché dé cap dén vecto co chira axit nucleic da duoc
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phan 14p ma héa cho khang thé khang EphA4. Vecto theo sang ché dang dé chi mot hodc
nhidu vecto c6 chira axit nucleic d3 dugce phan 14p ma hoa cho khang thé khang EphA4.
Theo mdt phuong an, vecto theo séng ché 13 vecto co chura axit nucleic mi hoa cho
chudi niing ctua khang thé khang EphA4 va axit nucleic ma héa cho chudi nhe cuia khang
thé khang EphA4. Theo phuong an khac, vecto theo sang ché 1a vecto c6 chua axit
nucleic mé héa cho chudi ning va chudi nhe ciia khang thé khang EphA4. Theo phuong
an khac nita, vecto theo sang ché c6 chira vecto thit nhét c6 chira axit nucleic ma hoa
cho chudi ning cta khang thé khang EphA4 va vecto thi hai c6 chua axit nucleic ma
hoéa cho chudi nhe ciia khang thé khang EphA4. Vecto theo sang ché co thé 13, nhung
khéng giéi han ¢, plasmit, cosmid, virut, phago, va dang tuong tu. Vi du nhu, dé lam
vecto virut, cac vecto retrovirut, lentivirut, adenovirut, virut két hop adeno, hodc virut
herpes simplex, va dang tuong tu cling dugc bao gdm trong vecto theo sang ché.

Theo khia canh khac nita, té bao chi c6 chira vecto theo sang ché, va phuong
phap san xuAt khang thé khang EphA4 c6 chira buéc nudi cy té bao chii cling dugc bao
gdm trong sing ché. Té bao cht theo sang ché ¢6 thé 14, nhung khong gi6i han o, té bao
E. coli, t& bao COS khi, té bao trimg chudt déng Trung Qudc (Chinese hamster ovary -
CHO), t& bao NS0, va té bao twong ty. Theo mot phuong 4n, phwong phap san xuét
khang thé khang EphA4 c6 chira buéc nudi cdy t€ bao chi, va budc thu hdi khang thé
khang EphA4 duoc tiét tir t€ bao chi (hodc mdi trudng nudi chy cuia té bao chu).

Theo mot khia canh, sang ché @é cap dén duogc pham c6 chira khang thé khang
EphA4. Dugc pham theo sang ché ¢o thé duoc san xuét theo phuong phéap da biét ching
han nhu phuong phap duoc md ta trong Dugc Dién Nhat Ban (JP), Dugc Dién Hoa Ky
(USP), hoac Dugc Dién Chau Au (EP), va dang tuong tu.

Khang thé khang EphA4 theo sang ché c6 thé hitu dung dé diéu tri bénh
Alzheimer. Néi cach khéc, theo céc khia canh khéc, sang ché bao ham phuong phép diéu

tri bénh Alzheimer c6 chira buéc dung luong hitu hiéu dé diéu tri cua khang thé khang
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EphA4 cho dbi teong méc bénh Alzheimer. Hon nita, theo céac khia canh khéc, sang ché
bao ham viéc st dung khang thé khang EphA4 @8 san xut thudc didu tri d6i v6i bénh
Alzheimer. Theo céc khia canh khac, sang ché bao ham khang thé khang EphA4 dé sur
dung trong viéc diéu tri bénh Alzheimer.

Khang thé khang EphA4 theo sang ché co thé hitu dung dé diéu tri bénh do
protein tau. Noi cach khéc, theo céc khia canh khac, sang ché bao ham phuong phap
didu tri bénh do protein tau c6 chira buée dung lugng hitu hiéu dé diéu tri cia khang thé
khang EphA4 cho dbi tuong méc bénh do protein tau. Hon nita, theo céac khia canh khac,
sang ché bao ham viéc st dung khing thé khang EphA4 dé san xuét thudc didu tri d6i
v6i bénh do protein tau. Theo cac khia canh khac, sang ché bao ham khang thé khing
EphA4 dé sur dung trong viéc diéu tri bénh do protein tau. Bénh do protein tau cla sang
ché bao gdm bénh Alzheimer hogc bénh thoai hoa thity tran théi duong v6i bénh 1y tau
(FTLD-tau). Hon nita, bénh thodi hoa thuy tran thai duwong véi bénh 1y tau bao gbm
bénh liét trén nhan tién trién (PSP), bénh thoai hoa vo ndo va hach nén (CBD), sa sut tri
fué hat wa bac (AGD), sa sit trf tué 1o suy thudc kiéu dam r6i than kinh (SD-NFT),
bénh Pick (PiD), va bénh tuong tu.

Khang thé khang EphA4 theo sang ché c6 thé dugc str dung trong phuong phap
didu tri mot minh hogc két hop véi tac nhan hogc hop phan khac. Vi du nhu, khéng thé
khang EphA4 theo sang ché co6 thé duoc ding cing ltc hodc vao thoi gian khac so voi
tac nhan khac. Liéu phap két hop nay bao gdm viéc dung két hop (hai hodc hon hai tic
nhan dugc bao gém trong cing mot ché phim hoic ché pham riéng r&) va viéc dung
riéng ré (chang han nhu dbng thoi hodc tudn tw). Khi hai hodc hon hai tdc nhén duoc
dung riéng r&, viéc dung khang thé khang EphA4 theo sang ché c6 thé duoc thuc hién
truée hodc sau phuong phap diéu tri kém theo.

Déi tuong dé dung dugc pham theo sang ché khéng bi gidi han, va co thé duoc

stt dung cho vi du nhu nguoi hodc dong vét ¢6 v khong phai cua nguoi (ching han nhu
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khi, chudt nhét, chuét céng, thd, bo, ngua, va dé).

Phuong phap dung duoc pham theo sang ché cho ddi twong (chang han nhu
duong dung, lidu luong, sb 1an dung mdi ngay, va thoi gian dung) khong bi gi6i han, va
c6 thé duge quyét dinh hop 1y bdi nguoi 6 trinh 46 trung binh trong linh vuc (ching
han nhu bac si) theo tinh trang strc khoe cua ddi twong, pham vi cta bénh, loai tac nhan
duoc st dung két hop, va dang tuong tu.

Ngudi c6 trinh d6 trung binh trong linh vyc s& nhan ra raing mién 1a khong mau
thudn vé& mit ky thuat, sang ché ¢6 thé duoc thyc hién ¢ dang két hop thich hop cua mot
hodc nhidu khia canh bat ky trong s& bt ky va tit ca cac khia canh duge mo ta trong
ban md ta nay. Hon nita, ngudi c6 trinh d6 trung binh trong linh vuc s& nhén ra ring
mién 1a khong mau thudn vé mit k¥ thuat, wu tién 1a sang ché duoc thuc hién & dang két
hop thich hop cua bat ky va tAt ca cac khia canh duoc wu tién hodc co6 1¢i duge md ta
trong ban mo ta nay.

TAt ca su boc 16 cla cac tai liéu duge vién din & day can duoc coi 1a duge vién
dan 6 rang & day dé tham khao, va ngudi co trinh d¢ trung binh trong linh vuc c6 thé
hiéu duoc ndi dung bdc 10 lién quan trong cac tai liéu nay béng cach vién dan ching
duéi dang mot phan ctia ban mo ta ndy theo ngit canh ¢ day ma khong nim ngoai tinh
thAn va pham vi clia sang ché.

Céc tai liéu duoc vién din & day duoc néu ra chi nhim muc dich bdc 16 cong
nghé lién quan truée ngay ndp don cua don nay, va khong dugc hiéu 13 su cong nhan
cla cac tac gia sang ché ring sang ché khong gift quyén uu tién ddi véi ban boc 1§ nay
do céac sang ché truéc d6 hodc vi bat ky 1i do nao khac. Tét ca phan md ta cia tAt ca cac
tai liéu ndy déu dua trén thong tin co s&n ddi véi ngudi ndp don, va khong thiét 1ap theo
bat ky cach nao sy xac nhan rang ndi dung mo ta ndy 1a chinh xac.

Céc thuat ngit ding trong ban mo ta ndy dugc dung dé mé ta cac phuong an cu

thd, va khong du dinh 14 1am gidi han sang ché.
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Thuét ngit "c6 chira" nhu dung trong ban md ta nady, trur khi ndi dung chi ra rd
rang la can duoc hiéu theo cach khéc, mudn néi dén sy co6 mit cia cac hang muc duge
md ta (chang han nhu céc thanh phan, cac budc, cac phan tir, hodc céc s§), va khong
loai trir sy c6 mat ciia cac hang muc khac (chang han nhu céc thanh phan, cac budc, cac
phén tlr, va cac sé). Thuat ngtt ”g@)m ¢d" bao ham cac khia canh dugc mo ta béng cac
thuét ngit "gdm c6" va/hodc “y& co ban gom co."

Thuét ngit "hoat tinh trung hoa" nhu ding trong ban m6 ta nay c6 nghia 1a hoat
tinh d& ‘e ché s lién két gitta EphA4 va phéi tir cia ching, va/hogc hoat tinh dé e ché
su truyén tin hiéu hogc dap ing biéu hién phan tir hodc su thay dbi chitc ning cua té bao
ma dugc gdy cam ung bang EphA4 do sy lién két v6i phdi tir cia chung trong co thé
nguoi.

Trit khi c6 chi din khéc, tt ca cac thuat ngit ding trong ban md ta nay (bao gdm
c4c thuat ngir khoa hoc va k¥ thuat) c6 cing nghia nhu céc thudt ngit duogc hiéu rong rai
boi nguoi co trinh d6 trung binh trong linh vuc cong nghé ma sang ché thudc vé. Cac
thuat ngit dung trong ban mo ta nay, trir khi dugc chi ra 15 rang 1a c6 nghia khac, can
duoc hiéu 13 c6 nghia thdng nhit v6i nghia trong ban mo ta ndy va trong linh vuc k¥
thuét lién quan, va khéng dugc hiéu 1a c6 nghia hinh thirc dugce 1y tudng hoéa hodc noi
qua.

Céc thuat ngit ching han nhu thir nhét va thit hai duoc dung dé dién ta cac phan
tir khac nhau, va cin duoc hidu 1a céc phan tir ndy khong bi gidi han boi cac thuat ngit
nay vé ban chit. Cac thuat ngit ndy duoc dung chi nhdm muc dich phéan biét phéan tir ndy
v6i phin tir khac, va vi du nhu c6 thé dé mo ta phan tir thir nhat nhw phan tir tht hai, va
tuong tw, & mo ta phan tir thit hai nhu phan tir thix nhit ma khong nim ngoai pham vi
cla sang ché.

Chc gia tri bing sb dugc ding ¢ day dé chi ra ham lugng thanh phén hoic

khoang gia tri bang so va dang tuong tu, trir khi dugc chi ra 6 rang, can duoc hicu la
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duoc bd nghia bé‘mg thuat ngit "khoang.” Vi du nhu, "4°C," trix khi dugc chi ra 10 rang,
duoc hiéu 12 ¢6 nghia 1a "khoang 4°C," va hién nhién 1a nguoi c6 trinh do trung binh
trong linh vuc ¢6 thé hidu mot cach hop 1y d6 16n ctia chiing theo nghia k§y thuét thong
thudng va nghia cta cac doan trong ban moé ta nay.

Can duoc hiéu 14 trir khi duge chi ra 15 rang 1a c6 nghia khac trong ngilt canh,
khi dugc st dung trong ban mo ta va cac yéu ciu bao hd trong ban md ta nay, mdi khia
canh dugc thé hién & dang s it cling c6 thé 14 dang s nhidu mién 14 khéng mau thuén
vé mit k¥ thuat, va nguoc lai.

Bay gio sang ché s& duoc mé ta chi tiét hon c6 tham chiéu dén cac Vi dy. Tuy
nhién, sang ché cé thé dugc lap phuong an bang cac khia canh khac nhau, va khong
duoc hiéu 12 bi giéi han & cac Vi du dugc mo ta trong ban mé ta nay. Nguoi co trinh do
trung binh trong linh vuc k¥ thuat lién quan co thé thuc hién sang ché véi cac cai bién,
bd sung, bé bét, thay thé, va dang twong tu khac nhau ma khong lam thay dbi tinh than
hodc pham vi cia sang ché.

Vi du thye hién sang ché

Vi Du Tham Chiéu 1: Didu ché khang thé don dong khang EphA4

(A) Pidu ché khang thé don dong khéang EphA4 ctia chudt nhit

P& didu ché khang thé don dong ma lién két v6i EphA4 chudt nhat (Ma Sé Truy

| Cap Genbank NP_031962.2, SEQ ID NO. 1), protein ¢6 phosphataza kiém tiét (SEAP)

va dudi histidin dwoc dung hop vao ving ngoai bao ctia EphA4 chudt nhét (céc vi tri

20-547) (SEQ ID NO. 2) (sau day duoc dé cap dén duéi dang "protein ving ngoai bao
EphA4 chudt nhit-SEAP-His," SEQ ID NO. 3) dugc didu ché bing cac bude sau.

Trudc hét, trinh ty ADN ma héa cho trinh tu tin hiéu (SEQ ID NO. 4) va vung

ngoai bao (SEQ ID NO. 2) cua EphA4 chudt nhit duoc khuéch dai bang RT-PCR véi

ARN téng s6 c6 ngudn gbc tir ndo chudt nhét, va duoc tach dong vao vi tri Sal I/Not I

ctia vecto pENTR1A (Invitrogen/LifeTechnologies) c6 trinh tu ADN ma hoéa cho SEAP
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va dudi histidin. Tiép theo, trinh tw ADN ma hoa cho trinh ty tin hiéu va vung ngoai bao
cua EphA4 chudt nhit, SEAP, va dudi histidin duoc chuyén vao vecto pcDNA 3.1_rfcB
bang phan tmg LR ctia Gateway System (Invitrogen/LifeTechnologies) dé tao céu triic
vecto biéu hién pcDNA 3.1-ying ngoai bao EphA4 chudt nhit-SEAP-His. Vecto biéu
hién pcDNA 3.1-viing ngoai bao EphA4 chudt nhit-SEAP-His da duoc tao cAu tric
duoc chuyén nap vao t& bao HEK293 EBNA (Invitrogen/LifeTechnologies) bang
TransIT-LT1 (TAKARA). Sau khi & 6 ngay (CO2 5%, 37°C), dich ndi bé mit mdi trudng
nudi céy duoc thu hoi. T dich ndi bé mit mdi trudong nudi céy da dugc thu hdi, protein
viing ngoai bao EphA4 chudt nhat-SEAP-His (SEQ ID NO. 3) dugc tinh ché bang cot
Protino (MACHEREY-NAGEL).

Hai muoi microgam protein ving ngoai bao EphA4 chudt nhit-SEAP-His dugc
tron véi lugng giéng nhu vay cua ta duge TiterMax Gold (TiterMax USA) hodc ta dugc
GERBU (GERBU Biotechnik GmbH), va dugc tiém duéi da vao gan ban chan ctia chudt
nhét Balb/c. Sau d6 protein ving ngoai bao EphA4 chudt nhit-SEAP-His dugc ding
theo cach tuong tu vao cac Ngay 3, 7, va 10. O day, ta duge TiterMax Gold (TiterMax
USA) dugc st dung chi vao Ngay 10, va ta dugc GERBU (GERBU Biotechnik GmbH)
duge st dung vao cac Ngay 3, 7, va 10. Cic con chudt nhét bi giét chét vao Ngay 13, va
hach bach huyét ngoai vi dugc thu hdi dé didu ché té bao hach bach huyét. Té bao hach
bach huyét da dugc didu ché va té bao u tay P3U1 (duoc cung cép tir Kyoto University)
duoc dung hop 6ti 1€ 5:1 trong su c6 mat cla GenomeONE-CF (Ishihara Sangyo Kaisha,
Ltd.). Céc té bao dung hop dugc nudi cdy trong dia nhua 96 giéng. Sau khi u 7 ngay
(CO, 5%, 37°C), dich ndi bé mét mdi truong nudi cdy duoc thu hdi.

Bing cach st dung dich ndi bé mit moi trudng nudi ciy thu duogc, cac giéng c6
kha nang phan rng chdng lai EphA4 chudt nhét, chudt cdng, va ngudi duge nhit ra.

Khé ning phan (g chéng lai EphA4 chudt nhét, chudt cong, va nguoi duoc

danh gia bang ELISA véi cac protein c6 vung Fc cua IgG1 nguoi va dudi histidin dugc
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dung hop vao ving ngoai bao cia EphA4 chudt nhét, viing ngoai bao (cac vi tri 20-547)
cua EphA4 chudt cbng (Ma Sé Truy Cap Genbank NP_001155883.1), hodc vung ngoai
bao (cac vi tri 20-547) (SEQ ID NO. 6) cua EphA4 nguoi (Ma S6 Truy Cap Genbank
NP_004429.1, SEQ ID NO. 5) (sau day lan luot duoc goi 1a "protein ving ngoai bao
EphA4 chudt nhat-Fc-His," "protein ving ngoai bao EphA4 chuot céng-Fc-His," hoac
"protein ving ngoai bao EphA4 ngudi-Fe-His”).

Protein ving ngoai bao EphA4 chudt nhit, chudt céng, hodc nguoi-Fe-His duoc
didu ché bang cac budc sau day. Ban dAu, vecto biéu hién pcDNA 3.1-ving ngoai bao
EphA4 chudt nhét, chudt céng, hodc ngudi-Fc-His dugc tao cAu tric. Trude hét, trinh tur
ADN mi héa cho trinh tu tin hiéu va viing ngoai bao cua EphA4 chudt nhét, chudt céng,
hodc nguoi dugce khuéch dai bang RT-PCR v4i ARN tdng s6 co ngudn gdc tir ndo chudt
nhét, chudt céng, hodc ngudi, va duge tach dong vao vi tri Sal I/Not I cua vecto
pENTRlA (Invitrogen/LifeTechnologies) c6 trinh tw ADN ma hoa cho Fc va duoi
histidin. Tiép theo, trinh tw ADN m3 hoa cho trinh tu tin hiéu va vung ngoai bao cua
EphA4 chudt nhét, chudt céng, hoic ngudi, Fc, va dudi histidin dugc chuyén vao vecto
pcDNA  3.1_rfcB bang phan Ung LR cia  Gateway System
(Invitrogen/LifeTechnologies) dé tao céu tric vecto biéu hign pcDNA 3.1-ving ngoai
bao EphA4 chudt nhét, chuot cbng, hoic ngudi-Fe-His. Cac vecto biéu hién di duoc tao
cAu tric duoc chuyén nap vao t& bao HEK293 EBNA (Invitrogen/LifeTechnologies)
bing TransIT-LT1 (TAKARA). Sau khi i 6 ngay (CO2 5%, 37°C), dich ndi bé mit moi
trudng nudi ciy dugc thu hdi.

ELISA st dung protein viung ngoai bao EphA4 chudt nhét, chudt cong, hoic
ngudi-Fc-His dugce thuc hién theo cac budc sau day. Khang thé khang IgG ngudi
(Jackson ImmunoResearch Laboratories) dugc phu 1én trén cac giéng cta dia 96 giéng
(Nunc). Sau khi 0 6 nhiét 46 4°C qua dém, cac giéng dugc phong bé & nhiét d6 trong

phong trong thoi gian mot gid bang 1 x Block ACE (Dainippon Seiyaku). Sau khi rira
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ba 1an bing Tween 20/PBS 0,02% (Nacalai Tesque), dich ndi bé mit moi trudng nudi
cdy c6 chira protein ving ngoai bao EphA4 chudt nhét, chudt cbng, hoic nguoi-Fe-His
duoc bd sung vao mbi giéng (ndng do cubi cung 1 nM), va n6 duoc i ¢ nhiét d6 trong
phong trong thoi gian mdt gio. Sau khi rira ba 1an, dich ndi nubi cay cla cac té bao da
dugc dung hop dugce bd sung vao mdi giéng. Sau khi 0 & nhiét d6 trong phong trong
thoi gian mot gid va rua ba 1an, khang thé khang IgG chudt nhét dwoc gin nhin
peroxidaza cu cai ngua (Jackson ImmunoResearch Laboratories) dugc bd sung, va nd
dwoc U & nhiét d6 trong phong trong thoi gian mot gio. Sau khi rua ba lan, dung dich
TMBZ (3,3',5,5"-tetrametylbenzidin, Sigma) dugc bd sung vao mdi giéng, va né dugc
& nhiét do trong phong trong thoi gian 5-20 phut. Luong ngang bang cia dung dich lam
ding (H2SO4 2 N, Wako Pure Chemical) dugc bd sung vao mdi giéng, va do hép thu &
450 nm duoc doc bang may doc vi dia (PerkinElmer).

Céc t6 bao lai duge tach dong tir cac giéng dugc nhit ra thong qua cdc bude néu
trén bang phuong phap pha loang giéi han, va cac dong té bao lai biéu hién khang thé
khéng EphA4 cua chudt nhét cé hoat tinh lién két chéng lai EphA4 chudt nhat, chudt
cbng, va ngudi cudi cing dugc thu 14y.

Céac dong té bao lai thu duge dugc nudi cdy, va khang thé don dong khang
EphA4 cita chudt nhét dugc tinh ché tir dich ndi bé mét méi truong nudi chy v&i Protein
A (GE Healthcare).

(B) Panh gi4 hoat tinh ting cudng phén cit EphA4

Viée diéu ché noron hdi hai ma chuot céng duoc thuc hién theo cac budc sau
day. Thai dugc 14y ra khoi chudt cdng vao Ngay 18 cua qué trinh mang thai (Charles
River Laboratories Nhat Ban), va dau dugc cit md ra dé 1iy ndo ra. Ving hoi hai ma
duoc cit ra duéi kinh hién vi soi ndi, dugc dat trong dung dich phén gidi (NaCl 137 mM
(Wako Pure Chemical), KC1 5 mM (Wako Pure Chemical), Na;HPO4 7 mM (Wako Pure

Chemical), Hepes 25 mM (DOJINDO), ADNaza 0,5 mg/ml (Sigma), va trypsin 0,25%
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(Life technologies)), va duogc l4c & nhiét do 37°C trong thoi gian 10 phit. Dung dich
duogc loai bo, va huyét thanh thai bo/chit dém Hanks 20% (Sigma) dugc bd sung. Sau
khi loai b6 dung dich va rira hai 1an trong chit dém Hanks, md hdi hai ma duoc ldy bang
pipet trong chét dém Hanks d& didu ché huyén phu té bao. Té bao duogc ciy trong dia 96
giéng (Falcon) dugc phu bang dich nudi cAy chira poly-L-lysin (méi truong Neurobasal
(Life technologies), 1 x chit bd sung B-27 (Life technologies), va L-glutamin 0,5 mM
(Life technologies)).

Viéc danh gia hoat tinh tang cudng phan cit EphA4 bang cach st dung noron
hoi hai ma duoc thuc hién theo cac bude sau day. Noron hoi hai mé chudt céng da céy
trong dia 96 giéng (Falcon) dugc xtt 1y bang khang thé don dong khang EphA4 (67 nM)
va thudc trc ché y selectaza Hop chét E (50 nM, Enzo Life Sciences). Mudi sau gio sau,
n6 duoc rira bang PBS (Wako Pure Chemical), chit dém mau SDS (chit dém maiu
Laemmli (Bio-Rad) va 2-mercaptoetanol 5% (Bio-Rad)) dugc b sung dé thu hdi té bao,
vané duoc dun sbi trong thoi gian 5 phut. SDS-PAGE duoc thyc hién v6i mau nay, thim
tach western v6i khang thé don dong khang EphA4 (Abnova) dugce thuc hién, cuong do
bing duoc dinh lugng, va gia trj cia manh du tin cing C EphA4/EphA4 chidu dai day
du duogc tinh.

Khéang thé don dong khang EphA4 clia chudt nhét c6 hoat tinh ma lam tang
cuong su phan cit ctia EphA4 (khang thé A) dugc thu 14y. Isotyp cla khang thé A duoc
x4c dinh bing b kit x4c dinh isotyp khang thé don dong (Serotec) 1a IgG: doi véi chudi
nang va K d6i v6i chudi nhe.

(C) Phén tich trinh tu ctia khang thé A

Trinh tw ADN mi hoa cho trinh ty tin hiéu va ving bién dbi cua chudi nang va
chudi nhe ciia khéng thé A duoc khuéch dai bing phuong phap 5'-RACE (sw khuéch dai
nhanh §' cua cac du cADN). ARN tong s& duoc diéu ché tir té bao lai bing RNeasy

(QIAGEN), va duoc xtt ly bang ADNaza (QIAGEN, bo ADNaza khong chira ARNaza).
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¢ADN soi kép duoc didu ché tr ARN tong s6 bang bo kit tong hop cADN (TAKARA).
Bo thich ing 5’ thu duoc bang cach G oligopDNA ad29S (ACATCACTCCGT) (SEQ ID
NO. 7) va oligopDNA ad29AS
(ACGGAGTGATGTCCGTCGACGTATCTCTGCGTTGATACTTCAGCGTAGCT)
(SEQ ID NO. 8) dugc bb sung vao cADN. cADN thu dugc duoc khuéch dai bing doan
mdi xubi 5' (doan mdi 5'-PCR4, AGCTACGCTGAAGTATCAACGCAGAG) (SEQ ID
NO. 9) va doan mdi nguoc 3' (GCCAGTGGATAGACTGATGG (SEQ ID NO. 10) dugc
ding d& khuéch dai chudi ning IgG chudt nhit, va GATGGATACAGTTGGTGCAGC
(SEQ ID NO. 11) dugc dung dé khuéch dai chudi nhe Igk chudt nhét). cADN da duoc
khuéch dai dugc cai xen vao vecto pCR2.1 (Invitrogen/LifeTechnologies). Trinh tu gen
cua khang thé A duoc phan tich béng ABI 3130XL. Khi trinh tu axit amin dugc ma hoa
boi trinh tu gen cta khang thé A dugc xac dinh bang phén tich nay, trinh tyr tin higu
chudi ning 13 trinh tw duoc thé hién trong SEQ ID NO. 12, viing bién di chudi nang 1a
trinh tu duoc thé hién trong SEQ ID NO. 13, trinh ty tin hiéu chudi nhe 13 trinh tu duoc
thé hién trong SEQ ID NO. 14, va ving bién ddi chudi nhe 1a trinh tw dugc thé hién
trong SEQ ID NO. 15. Khi trinh tu nucleotit ma hoa trinh tu gen ctia khang thé A, trinh
tu tin hidu chudi ning 1a trinh tw dwgc thé hién trong SEQ ID NO. 16, ving bién doi
chudi ning 12 trinh ty dugc thé hién trong SEQ ID NO. 17, trinh tu tin hi€u chudi nhe 13
trinh tir duoc thé hién trong SEQ ID NO. 18, va ving bién doi chudi nhe 14 trinh tw dugc
thé hién trong SEQ ID NO. 19.

Trinh tu chiéu dai dﬁy du cta chudi ning va chudi nhe cia khang thé A duoc
thu 14y bang cac budc sau day. ARN tbng sb dugc didu ché tir t& bao lai bang RNeasy
(QIAGEN), va duoc xut 1y biang ADNaza (QIAGEN, b ADNaza khong chira ARNaza).
San phim phién ma nguoc duoc didu ché tr ARN téng sb bang bd kit PCR ARN
(TAKARA). Bing cach st dung san pham phién ma nguoc thu dugc lam khuén, trinh

tu gen ma hoa cho chudi ning va chudi nhe cua khang thé A duogc khuéch dai bﬁ?mg PCR
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Vo1 doan mdi xuoi 5'
(GCGAAGCTTGCCGCCACCATGGCTGTCCTGGTGCTGCTCC (doan mdi ID
7455) (SEQ ID NO. 20) dugc su dung dé Kkhuéch dai chudi ning, va
GCGAAGCTTGCCGCCACCATGGACATGAGGGTTCCTGCTCACG (doan mdi ID
7453) (SEQ ID NO. 21) duoc su dung dé khuéch dai chudi nhe) va doan mdi nguoc 3'
(GCGGAATTCATCATTTACCAGGAGAGTGGGAGAGGC (doan mdi ID 7257)
(SEQ ID NO. 22) dugc st dung dé khuéch dai chudi ning, va
CGCGAATTCACTAACACTCATTCCTGTTGAAGCTCTTGAC (doan mdi ID 7249)
(SEQ ID NO. 23) dugc st dung dé khuéch dai chudi nhe), va 14n luot duge tich dong
vao cac vecto pEE6.4 va pEE12.4 (Lonza). Trinh tu gen dugc phan tich béng
ABI3130XL. Khi c4c trinh tu axit amin dugc ma hoa bdi trinh ty gen cua khang thé A
duoc xé4c dinh bing phén tich nay, ving khong ddi chudi nang 1a trinh tw dugc thé hién
trong SEQ ID NO. 24, va ving khong d6i chudi nhe 1a trinh tw dugc thé hién trong SEQ
ID NO. 25.

CDR cua khang thé A duoc xac dinh bang phuong phép sau day. Trinh ty axit
amin cua khang thé A duoc danh s theo hé thdng d4nh s6 Kabat bing phin mém Abysis
(UCL). Dya trén cach danh s6 nay, quyét dinh dugc dua ra theo dinh nghia Kabat dé xéc

dinh CDR. Trinh tu axit amin cia CDR cua khang thé A duoc thé hién trong Bang 1.
[Bang 1]

Céc trinh tu axit amin ctia CDR cua khang thé A

Tén Trinh tu

CDRI1 chudi ning RYGVH (SEQ ID NO. 26)

CDR2 chudi ning VIWRGGSTDYNAAFMS (SEQ ID NO. 27)

CDR3 chudi ning ESLFGVYYDYGYYSMDY (SEQ ID NO. 28)
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CDRI1 chudi nhe RASQEISGYLS (SEQ ID NO. 29)
CDR2 chudi nhe AASTLDS (SEQ ID NO. 30)
CDR3 chudi nhe LQYASYPLT (SEQ ID NO. 31)

Vi Du Tham Chiéu 2: Ai luc lién két cla khang thé don dong khang EphA4 chdng lai

EphA4 cua chudt nhit va nguoi

Ai Tuc lién két cita khang thé A chéng lai EphA4 ctia chudt nhét va ngudi duoc
xéc dinh bang cong hudéng plasmon bé mit (phuong phéap SPR) st dung Biacore T200
(GE Healthcare). Trudc hét, khang thé khang His (GE Healthcare, 28-9950-56) dugc cb
dinh 1én trén chip cam bién CM5. Su ¢b dinh dugc thyc hién bang phuong phap ghép
néi amin st dung N-hydroxysucxinimit ~ (NHS) va  N-etyl-N'-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC), va etanolamin dugc dung dé
phong bé (chip cam bién va chit phan tng ¢b dinh déu 1a tir GE Healthcare). N6 dugc
pha loang dén 3,5 pg/ml véi chit dém ¢ dinh (natriaxetat 10 mM, d6 pH 4,5), va dugc
¢b dinh trén chip cam bién theo quy trinh gin v6i Biacore T200. Vung ngoai bao EphA4
chu6t nhét hodc ngudi-SEAP-His10 dugc pha loang bang chét dém chay HBS-EP (GE
Healthcare, BR-1001-88), va dung dich nay duoc dua lén trén té bao dong chay trong
thori gian 120 gidy dé bit giit (lwong duoc bat giit 12 khoang 10 RU). Tiép 40, khang thé
A @3 pha lodng theo day dén khoang gia tri 100, 50, 25, 12,5, 6,3, 3,2, 1,6, va 0 nM vé1
HBS-EP dugc bb sung vao chip cam bién trong thoi gian 120 gidy, va duong cong phan
ting lién két vao lac bd sung (pha lign két, 120 gidy) va sau khi hoan thanh viéc bd sung
(pha phan ly, 600 gidy) duoc quan sat tudn tu. Sau khi hoan thanh mbi 14n quan sat,
MgCl, 4 M (60 giay, Wako Pure Chemical) dugc bo sung 3 t4i tao chip cam bién. Phan
tich 1am khop bing mo hinh lién két 1:1 sit dyng phin mém dénh gid BIA gin véi hé
théng dugc thuc hién trén duong cong phan tung lién két thu duoc, va ai lyc lién két (KD

= kd/ka) d6i v6i EphA4 ciia chudt nhit va ngudi duge tinh.
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Ai lyc lién két ctia khang thé A chdng lai EphA4 cua chudt nhét va ngudi (gia
tri KD) 1an luot 1a 1,32 x 10 M va 1,19 x 10 M (Hinh 1). Céc thong s lién két khac
chbng lai EphA4 cua chudt nhét va ngudi c6 do 16n gan nhu bang nhau. Theo d6, ngudi
ta cho rang khing thé A c6 cing mirc do cta ai luc lién két ddi v6i EphA4 cta chudt
nhit va ngudi.

Vi Du Tham Chiéu 3: Hoat tinh ting cudng phan cit EphA4 cta khang thé don dong

khang EphA4 ¢ noron hoi hai ma

Péi véi khang thé A, viéc danh gia hoat tinh ting cuong phan cit EphA4 st
dung noron hdi hai ma duogc thuc hién theo cac budc sau day. Noron hoi hai ma chudt
cbng da chy trong dia 96 giéng (Falcon) dugc xur 1y bang khang thé A (2,0, 6,7, va 20
nM) va thudc e ché y selectaza Hop chét E (50 nM, Enzo Life Sciences). Hai muoi tu
g sau, n6 dugc rira bang PBS (Wako Pure Chemical), chit dém mau SDS (chét dém
méiu Laemmli (Bio-Rad) va 2-mercaptoetanol 5% (Bio-Rad)) duoc bd sung dé thu hoi
té bao, va nd duoc dun sdi trong thoi gian 5 phut. SDS-PAGE duoc thuc hién véi mau
ndy, thim tach western v6i khang thé don dong khang EphA4 (Abnova) dugc thyc hién,
cuong dd bang dugce dinh luong, va gia tri cua manh dau tan cung C EphA4/EphA4
chidu dai diy du duogc tinh.

Khang thé A 1am ting cudng theo cach phu thude ndng dd phan tmg phan cét
EphA4 & noron héi hai ma (Hinh 2).

Vi Du Tham Chiéu 4: Hoat tinh tc ché lién két EphA4 cua chudt nhét-phdi tir ciia chuot

nhét cia khang thé don dong khang EphA4

Déi véi khéng thé A, viéc danh gia hoat tinh e ché ciia su lién ket gitta EphA4
chuét nhét va phéi tir chudt nhit dwgc thuc hién theo cac bude sau day. Khang thé khang
phosphataza kiém (Thermo SCIENTIFIC) duoc pht lén trén cac giéng ctia dia 96 giéng
(Nunc). Sau khi u ¢ nhiét d¢ 4°C qua dém, cac giéng dugc phong bé & nhiét d6 trong

phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma Biomedical). Sau khi
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rira ba 1an bang Tween 20/PBS 0,02% (Thermo SCIENTIFIC), protein vung ngoai bao
EphA4 chudt nhét-SEAP-His dugc b sung vao cac giéng (ndéng do cubi cing 10 nM),
va né dugc 1 & nhiét d6 trong phong trong thoi gian mot gio. Sau khi rira ba 1an, phéi tir
va khang thé A (0, 0,003, 0,01, 0,03, 0,1, 0,3, 1, 3, 10, 30, 100, 300, 1000, va 3000 nM)
dugc bd sung vao cic giéng. Luu ¥ rang thé kham Ephrin A1l chudt nhit-Fc d3 dugc
biotinyl héa (R&D Systems, ndng do cudi cing 6 nM) va thé kham Ephrin B2 chuot
nhit-Fc di dugc biotinyl hoa (R&D Systems, ndng dd cudi cung 2,5 nM) duogc dung
lam phéi tir. Sau khi 0 & nhiét d6 trong phong trong thoi gian mot gid va rira ba lan,
streptavidin da dugc gén nhin peroxidaza cu cai ngwa (GE Healthcare) duoc bd sung,
va n6 duoc G & nhiét do trong phong trong thoi gian mot gio. Sau khi rira ba lan, dung
dich TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bd sung vao Ccac giéng, va nd
dugc U & nhiét d trong phong trong thoi gian 2 phit. Luong ngang bang ctia dung dich
lam dung (H2SO4 1N, Wako Pure Chemical) duge bd sung vao cac giéng, va do hép thu
& 450 nm dugc doc bang may doc vi dia (PerkinElmer).

Khang thé A kim him theo cich phu thudc ndng d6 su lién két gitta EphA4
chut nhit va phéi tir chudt nhét, va gié tri ICso chong lai sy lién két Ephrin A1 va Ephrin
B2 chudt nhét 1in luot 13 khoang 5,9 nM va 3,1 nM (Hinh 3). Theo d¢, diéu d6 ching
t6 rang khang thé A tic ché manh mé su lién két gitta EphA4 chudt nht va phdi tir chudt
nhat.

Vi Du Tham Chiéu 5: Hoat tinh trc ché lién két EphA4 ngudi-phdi tir ngudi ca khang

thé don dong khing EphA4

Péi v6i khang thé A, vidc danh gia hoat tinh tc ché cta sy lién két gitta EphA4
nguol va phéi tir ngudi duge thuc hién theo céc budc sau déy. Khang thé khang
phosphataza kiém (Thermo SCIENTIFIC) duoc phu 1én trén céc giéng ctia dia 96 giéng
(Nunc). Sau khi G & nhiét d6 4°C qua dém, cac giéng dugc phong bé & nhiét do trong

phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma Biomedical). Sau khi

41



45000 42/146

rita ba 14n bang Tween 20/PBS 0,05% (Thermo SCIENTIFIC), protein ving ngoai bao
EphA4 nguoi-SEAP-His dugc bd sung vao cac giéng (ndng dd cudi cing 10 nM), va né
dwoc U ¢ nhiét d§ trong phong trong thoi gian mot gio. Sau khi rira ba 1an, phdi tor va
khang thé A d3 duoc pha loang theo day (0, 0,003, 0,01, 0,03, 0,1,0,3, 1, 3, 10, 30, 100,
300, 1000, va 3000 nM) duoc bd sung vao cic giéng. Luu rang thé khim Ephrin A5
ngudi-Fc da dugce biotinyl hoa (R&D Systems, ndng d6 cudi cting 0,7 nM) va thé kham
Ephrin B3 nguti-Fc da dugc biotinyl hoa (R&D Systems, ndng do cudi cung 2,3 nM)
dugc dung lam phdi tir. Sau khi u & nhiét d6 trong phong trong thoi gian mot gio va rira
ba lan, streptavidin da duoc gin nhan peroxidaza cu cai ngua (GE Healthcare) dugc bd
sung, va no dugc U & nhiét do trong phong trong thoi gian mot gio. Sau khi rira ba lan,
dung dich TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bb sung vao cac giéng, va
n6 duogc U ¢ nhiét ¢ trong phong trong thoi gian 2-5 phut. Luong ngang bang cua dung
dich lam ding (H2SO4 1N, Wako Pure Chemical) dugc bd sung vao cic giéng, va do
hép thu & 450 nm dugce doc bang may doc vi dia (Molecular Devices hodc PerkinElmer).
Khang thé A kim ham theo céch phu thudc ndng do su lién két gitra EphA4
ngudi va phéi tir ngwdi, va gid tri ICso chéng lai sy lién két Ephrin A5 va Ephrin B3
nguoi 1an luot 13 khoang 2,8 nM va 1,4 nM (Hinh 4). Theo do, didu d6 chung to ring
khang thé A cling trc ché manh mé su lién két gitta EphA4 ngudi va phéi tir nguoi.

Vi Du Tham Chiéu 6: Tinh chon loc ciia khang thé don dong khang EphA4 chéng lai

thu thé Eph ngudi

Sau phuong phap diéu ché protein ving ngoai bao EphA4 chudt nhit-SEAP-
His dugc mo ta trong Vi Du Tham Chiéu 1, trinh tv ADN ma hoéa cho trinh tu tin hiu
va ving ngoai bao ctia mdi thu thé Eph cua ngudi (EphAl, EphA2, EphA3, EphA4,
EphAS5, EphA6, EphA7, EphA8, EphA10, EphB1, EphB2, EphB3, EphB4, va EphB6)
duoc khubch dai bing RT-PCR véi ARN tong s6 c6 ngudn gbe tir md, va duge tach dong

vao vecto pENTR1A (Invitrogen/LifeTechnologies) ¢6 trinh tw ADN ma héa cho SEAP
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va dudi histidin. Tiép theo, trinh tw ADN ma héa cho trinh tu tin hi¢u va ving ngoai bao
ctia mdi thu thé Eph ciia nguoi, SEAP, va dudi histidin dugc chuyén vao vecto pcDNA
3.1 rfcB bang phan tng LR clia Gateway System (Invitrogen/LifeTechnologies) dé tao
cAu trac vecto (duoc dé cap dén dudi dang "vecto biéu hién protein ving ngoai bao thy
thé Eph-SEAP-His") bidu hién protein c6 SEAP va duéi His dugc dung hop vao ving
ngoai bao cua mdi thu thé Eph ciia ngudi (duoc dé cap dén duéi dang "protein ving
ngoai bao thu thé Eph-SEAP-His.")

Tiép theo, mdi vecto biéu hién protein ving ngoai bao thu thé Eph ctia nguoi-
SEAP-His duoc dua vao trong té bao Expi293F (Gibco/ThermoFisher) v6i hé thong
biéu hién Expi293 (Gibco/ThermoFisher). Sau khi nuéi cdy 5 ngay (CO2 5%, 37°C, 120
vong/phit), dich ndi bé mat mdi trudng nudi cdy duge thu hoi, va né duge ly tm ¢ nhigt
6 trong phong, & tbe d6 1500 vong/phut, va trong thdi gian 5 phut. Dich ndi bé mat da
duoc ly tam dugc loc bang bd loc 0,45 um (Millipore).

P&i v6i khang thé A, viéc danh gia hoat tinh lién két ctia thu thé Eph ngudi duoc
thuc hién theo cac budc sau day.

Khang thé khang 6-His cua tho (Betyl Laboratories) dugc pht 1én trén cac giéng
clia dia 96 giéng (Nunc). Sau khi 4 ¢ nhiét d§ 4°C qua dém, cac giéng dugc phong bé o
nhiét d6 trong phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rira ba 1an bang Tween 20/PBS 0,05% (Thermo SCIENTIFIC),
mdi protein ving ngoai bao thu thé Eph ctia ngudi-SEAP-His (ndng dd cudi cung 1 nM)
dugc cly trong moi giéng, va né dugc u ¢ nhiét do trong phong trong thoi gian mot gio.
Sau khi rira ba 1in, dung dich IgG ngudi (100 pg/ml, Mitsubishi Pharma Corporation)
va khang thé A (10 pg/ml) duoc bd sung vao céc giéng, va né dugc 0 & nhiét d6 trong
phong trong thoi gian mot gio. Khang thé khang IgG chudt nhit cua lira d3 duoc gan
nhan peroxidaza ct cai ngua (Jackson ImmunoResearch Laboratories) dugc bd sung, va

n6 duoe U & nhiét d6 trong phong trong thoi gian mét gid. Sau khi rira ba 1an, dung dich
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TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) dugc bd sung vao cic giéng, va khi x4c
nhan luogng séc t6 vira phai, luong ngang bang ctia dung dich lam ding (H2SO4 1IN,
Wako Pure Chemical) dugc bd sung vao cac giéng, va do hép thu & 450 nm dugc doc
bang may doc vi dia (PerkinElmer).

Trong ho thy thé Eph nguoi, khang thé A c6 hoat tinh lién két dic hiéu chi véi
EphA4 nguoi (Hinh 5).

Vi Du Tham Chiéu 7: Tinh chon loc cua khang thé don dong khang EphA4 chdng lai

thu thé Eph chudt nhat

Sau phuong phép didu ché protein ving ngoai bao EphA4-Fc-His theo Vi Du
Tham Chiéu 1, trinh tw ADN ma héa cho trinh ty tin hi¢u va ving ngoai bao cua mdi
thu thé Eph cta chuét nhit (EphAl, EphA3, EphA4, EphAS, EphA6, EphA7, EphAS,
EphA10, EphB1, EphB2, EphB3, EphB4, va EphB6) dugc khuéch dai bing RT-PCR
v6i ARN tong s6 ¢6 nguén gbec tir md, va duge tach dong vao vecto pENTRIA
(Invitrogen/LifeTechnologies) c6 trinh tw ADN ma hoa cho vung Fc cua IgG1 nguoi va
dubi histidin. Tiép theo, trinh twy ADN ma hoéa cho trinh tu tin hi¢u va vung ngoai bao
ctia mdi thu thé Eph ctia chudt nhét, Fe, va dudi histidin (EphAl, EphA3, EphA4, EphAS,
EphA6, EphA7, EphA8, EphA10, EphBl, EphB2, EphB3, EphB4, va EphB6) duoc
chuyén vao vecto pcDNA 3.1 _rfcB bang phan Ung LR cua Gateway System
(Invitrogen/LifeTechnologies) dé tao cAu triic viing ngoai bao cua mdi vecto biéu hién
protein thu thé Eph cta chuot nhit-Fc-His. Trong viéc tao cAu tric cta vecto biéu hién
protein vung ngoai bao cua EphA2 chudt nhit-Fc-His, trinh ty ADN ma hoa cho trinh
tu tin hiéu va viing ngoai bao cua EphAZ chudt nhit duogc khuéch dai bﬁng RT-PCR voi
ARN téng sb co ngudn gbc tir md, va dugc tach dong vao vecto pcDNA 3.1 ¢6 trinh tu
ADN ma hoa cho Fc va dudi histidin @& tao ciu triic vecto biéu hién protein ving ngoai
bao EphA2 chuét nhit-Fe-His.

Tiép theo, mdi vecto biéu hién protein ving ngoai bao thu thé Eph ctia chudt
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nhét-Fe-His dugc dua vao trong té bao Expi293F (Gibco/ThermoFisher) voi hé théng
biéu hién Expi293 (Gibco/ThermoFisher). Sau khi nudi cdy 5 ngay (CO2 5%, 37°C, 120
vong/phut), dich ndi bé mit méi trudng nudi céy duoc thu hdi, va né duoc ly tim & nhiét
do6 trong phong, ¢ tbc d6 1500 vong/phit, va trong thoi gian 5 phut. Dich nbi bé mat da
duoc ly tim duoc loc bang bd loc 0,45 um (Millipore).

Péi voi khang thé A, viéc danh gia hoat tinh lién két ctia thy thé Eph chudt nht
duoc thuc hién theo cac budce sau day.

Khang thé khang 6-His ctia tho (Betyl Laboratories) duoc pht 1én trén cac giéng
cia dia 96 giéng (Nunc). Sau khi @ ¢ nhiét d6 4°C qua dém, cac giéng dugc phong bé o
nhiét d6 trong phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rira ba 1an bang Tween 20/PBS 0,05% (Thermo SCIENTIFIC),
mdi protein ving ngoai bao thu thé Eph ctia chudt nhét-Fc-His (ndng d6 cudi cung 1
nM) dugc ciy trong mdi giéng, va né dwgc u & nhiét d6 trong phong trong thoi gian mot
gid. Sau khi rira ba lan, dung dich IgG ngudi (100 pg/ml, Sigma) va khéng thé A (10
ug/ml) dugce bd sung vao cic giéng, va né dugc u ¢ nhiét d6 trong phong trong thoi gian
mdt gio. Khang thé khang IgG chudt nhit cta ltra d3 duoc gén nhin peroxidaza cu cai
ngua (Jackson ImmunoResearch Laboratories) dugc bd sung, va n6 duge u & nhiét do
trong phong trong thoi gian mot gid. Sau khi rira ba lan, dung dich TMBZ (3,3',5,5'-
tetrametylbenzidin, Sigma) dugc bd sung vao céc giéng, va khi xac nhan luong sc to
vira phai, luong ngang bang cua dung dich lam dung (H2SO4 1IN, Wako Pure Chemical)
duoc bd sung vao cac giéng, va do hép thu & 450 nm dugc doc béng may doc vi dia
(PerkinElmer).

Trong ho thu thé Eph chudt nhét, khang thé A ¢6 hoat tinh lién két dac hi¢u chi
v6i EphA4 chudt nhit (Hinh 6).

Vi Du Tham Chiéu 8: Kha ning phan Gng cua khang thé don dong khang EphA4 chdng

lai EphA4 chudt nhit, chudt céng, khi, va nguoi
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Viée diéu ché protein ving ngoai bao EphA4 chudt nhét, chudt céng, khi, va
ngudi-Fe-His dugc thye hién theo cac bude sau day. Trudce hét, sau phuong phap didu
ché protein ving ngoai bao EphA4-Fc-His theo Vi Dy Tham Chiéu 1, vecto biéu hién
protein ving ngoai bao EphA4 khi-Fc-His dugc tao cAu tric. Trinh tu axit amin cua
EphA4 khi dung trong vigc tao cAu trac vecto dugc thé hién dudi dang SEQ ID NO. 32,
va ving ngoai bao cua chiung dugc thé hién dudi dang SEQ ID NO. 33. Céc protein
ving ngoai bao EphA4-Fc-His khac nhau duoc didu ché bang cach st dung vecto biéu
hién protein ving ngoai bao EphA4 khi-Fc-His cling nhu 1a vecto biéu hién protein ving
ngoai bao EphA4 chuot nhét, chudt céng, va nguoi-Fc-His dugc mo ta trong Vi Du
Tham Chiéu 1.

Péi v6i khang thé A, viéc danh gi4 hoat tinh lién két véi cac ving ngoai bao
EphA4 khic nhau duoc thuc hién theo cac budce sau day.

Khang thé khang IgG ngudi cia lira (Jackson ImmunoResearch Laboratories)
duoc phu 1én trén cac giéng cua dia 96 giéng (Nunc). Saﬁ khi 0 & nhiét d6 4°C qua dém,
céc giéng dugc phong bé & nhiét d6 trong phong trong thoi gian mot gio bang Block
ACE 1% (DS Pharma Biomedical). Sau khi rira ba lan biang Tween 20/PBS 0,05%
(Thermo SCIENTIFIC), protein vung ngoai bao EphA4 chuot nhét, chudt céng, khi, va
nguoi-Fc-His (ndng do cudi cing 1 nM) duoc cdy trong cac giéng, va né dugc i & nhiét
d6 trong phong trong thoi gian mot gio. Sau khi rira ba 14n, dung dich IgG nguoi (100
ng/ml, Mitsubishi Pharma Corporation) va khang thé A (0, 0,00013, 0,00064, 0,0032,
0,016, 0,08, 0,4, 2, va 10 pg/ml) duoc bd sung vao cac giéng, va nd dugce u 6 nhiét do
trong phong trong thoi gian mot gio. Khang thé khang IgG chudt nhét cta lra da duoc
gan nhin peroxidaza ct cai ngya (Jackson ImmunoResearch Laboratories) dugc bo sung,
va né duoc U & nhiét d6 trong phong trong thoi gian mét gio. Sau khi rira ba l4n, dung
dich TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bd sung vao cac giéng, va khi

x4c nhan luong sic t& vira phai, luong ngang bang cua dung dich 1am dung (H2SO04 IN,
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Wako Pure Chemical) dugc bd sung vao cac giéng, va dd hép thy & 450 nm duge doc
bang may doc vi dia (PerkinElmer).

Khang thé A c6 hoat tinh lién két trong duong trong tht ca EphA4 chudt nhét,
chudt cbng, khi, va nguoi (Hinh 7).

Vi Du Tham Chiéu 9: Kha ning phan ing ctia khang thé don dong khang EphA4 chéng

lai viing ngoai bao EphA4 ngudi, mién lién két phdi tir, mién 1 fibronectin typ IIL, mién

2 fibronectin typ III

Viée didu ché cAc protein cé viing ngoai bao (ECD), mién lién két phoi tir (LBD),
mién 1 fibronectin typ Il (FN1), hodc mién 2 fibronectin typ III (FN2) ctia EphA4 nguoi
dung hop voi protein lién két maltoza (MBP) va dudi histidin (sau day dugc d& cap dén
dudi dang "protein ving ngoai bao EphA4 ngudi-MBP-His," "protein mién lién két ph6i
tr EphA4 ngudi-MBP-His," "protein mién 1 fibronectin typ III EphA4 ngudi-MBP-
His," va "protein mién 2 fibronectin typ III EphA4 ngudi-MBP-His") duoc thuc hién
theo cac budc sau ddy. Ban dau, vecto biéu hién pcDNA 3.4-ving ngoai bao EphA4
ngudi, mién lién két phdi tir, mién 1 fibronectin typ III, hodc mién 2 fibronectin typ III-
MBP-His duoc tao cdu tric. Trudc hét, trinh tu tin hidu ctia EphA4 nguoi (SEQ ID NO.
34) hodc trinh t tin higu cta preprotrypsin (SEQ ID NO. 35) va trinh ty ADN ma hoa
cho mdi mién ctia EphA4 ngudi duoc khuéch dai bing PCR, va duge tach dong vao
vecto pcDNA 3.4 c6 trinh ty ADN ma hoa cho MBP va dubi histidin
(Invitrogen/LifeTechnologies) dé tao céu tric cac vecto biéu hién protein viang ngoai
bao EphA4 nguoi-MBP-His, protein mién lién két phdi tr EphA4 ngudi-MBP-His,
protein mién 1 fibronectin typ III EphA4 ngudi-MBP-His, va protein mién 2 fibronectin
typ III EphA4 ngudi-MBP-His. Trinh ty axit amin cua EphA4 nguoi dung trong viéc
tao cdu tric vecto dugc thé hién dudi dang SEQ ID NO. 5, ving ngoai bao cta ching
dudi dang SEQ ID NO. 36, mién lién két phdi tir dudi dang SEQ ID NO. 37, mién 1

fibronectin typ III dudi dang SEQ ID NO. 38, va mién 2 fibronectin typ III duéi dang
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SEQ ID NO. 39. Cac vecto biéu hién néu trén duoc chuyén nap vao té bao Expi293F
(Thermo SCIENTIFIC) v6i h¢ thong biéu hién Expi293 (Thermo SCIENTIFIC). Bén
ngay sau, dich ndi bé mit méi trudong nudi céy duoc thu hoi, va duoc cho di qua bd loc
0,45 pm (Millipore). Su tinh ché tho duoc thuc hién v6i nhya Amyloza (NEB), va chét
dém duoc thay thé cho PBS (Wako Pure Chemical) véi cot Zeba Spin Desalting (Thermo
SCIENTIFIC). Phan doan monome dugc tinh ché vi sai bing Superdex 200 10/300 (GE
Healthcare).

Déi voi khang thé A, viéc danh gia hoat tinh lién két v6i cac mién khac nhau
trong EphA4 ngudi duge thuc hién theo cic budce sau day.

Khang thé khang 6-His ctia tho (Betyl Laboratories) dwoc phu 1én trén cac giéng
clia dia 96 giéng (Nunc). Sau khi 4 ¢ nhiét d6 4°C qua dém, cac giéng duoc phong bé &
nhiét do trong phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rua hai lan bang Tween 20/PBS 0,02% (Nacalai Tesque), protein
ving ngoai bio EphA4 ngudi-MBP-His, protein mién lién két phoi tir EphA4 ngudi-
MBP-His, protein mién 1 fibronectin typ III EphA4 nguoi-MBP-His, va protein mién 2
fibronectin typ III EphA4 ngudi-MBP-His (ndng do cubi cing 10 nM) dugc ciy trong
céc giéng, va n6 dwgc G & nhiét do trong phong trong thoi gian mot gio. Sau khi rtra ba
1in, khang thé A (ndng d6 cudi cing 10 nM) duge bd sung vao cac giéng, va n6 dugc u
& nhiét d6 trong phong trong thoi gian mot gid. Manh khang thé khang Fcy IgG chudt
nhit ctia dé d3 duogc gin nhin peroxidaza ct cai ngua (Jackson ImmunoResearch
Laboratories) duoc bd sung, va né duoc i & nhiét d trong phong trong thoi gian mot
gi0. Sau khi rira ndm lan, dung dich TMB (KPL) dugc bd sung vao céc giéng, va khi
xac nhan lwong sic t6 vira phai, lugng ngang bang ctia dung dich lam dimg (H2S04 2 N,
Wako Pure Chemical) dugc bd sung vao cac giéng. P hép thu & 450 nm va 650 nm
dugc doc biang may doc vi dia (PerkinElmer).

Khang thé A c6 hoat tinh lién két d6i v6i ving ngoai bao (ECD) cia EphA4
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ngudi va mién lién két phéi tir (LBD) (Hinh 8). Khong c6 phan tng d6i v6i mién 1
fibronectin typ III (FN1) va mién 2 fibronectin typ III (FN2). Theo d6, da phat hién ra
ring khang thé A lién két dic hiéu véi mién lién két phoi tir ciia viing ngoai bao EphA4
nguoi.

Vi Du Tham Chiéu 10: Tac dung cua khang thé don dong khang EphA4 1én viéc lam

ting so luong gai & noron hoi hai ma

Viéc didu ché noron hdi hai ma chuot céng dugc thyc hién nhu duge mo ta trong
Vi Dy Tham Chiéu 1 (B) & trén. Noron hdi hai ma chudt céng duge dua gen EGFP vao
bang cach sir dung Nucleofector (Lonza), dugc trdn vo1 noron hdi hai ma chudt cong
ma khong c6 sy dua gen vao, va dugc chy trong dia 24 giéng (Falcon) chira kinh day
(Matsunami Glass Industries) dugc phu bang poly-L-lysin.

Viéc dém gai st dung noron hoi hai ma dugc thuc hién theo cac budc sau day.
Noron hdi hai ma chudt cong da dugc dua EGFP vao vao Ngay nudi chy 13 di ciy trong
dia 24 giéng (Falcon) chita kinh day (Matsunami Glass Industries) duoc phu bang poly-
L-lysin dugc xit Iy bing khang thé dbi chimg (IgG chudt nhat; BioLegend) hoc khing
thé A (6,7 va 20 nM) trong thoi gian 24 gio. Sau d6 kinh day dugc chuyén vao PFA 2%
(Wako Pure Chemical)/sucroza 4% (Wako Pure Chemical)/PBS, va n6 dugc dé yén
trong thoi gian 20 phiit dé ¢b dinh t bao. Sau khi loai bo dung dich cb dinh va rira té
bao ba 1an bang PBS, Triton X-100 0,25% (Wako Pure Chemical)/PBS dugc b sung,
va viéc 1am cho té bao c6 thé thaim duoc thuc hién trong thoi gian 15 phut. Dung dich
duoc loai bo, kinh day dugc chuyén vao BSA 2% (Sigma)/Triton X-100 0,25%/Opti-
MEM (GIBCO) va duoc dua di phong bé mét giod, sau d6 khang thé khang GFP (Nacalai
Tesque) duoc dé cho phan Gng trong thoi gian 1,5 gi&. Sau khi loai bé dung dich khang
thé so cip va rira ba 1an bang PBS, khéng thé tha cp dugc dé cho phan ting trong thoi
gian mdt gid. Sau khi loai bé dung dich khang thé th cp va rira ba 14n bing PBS, chét

phan @ng Prolong Gold antifade (Molecular probes) dugc bd sung dé lip ghép, va viéc
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quan sat dugc thuc hién véi LSM800 (ZEISS). Thi nghiém dugc md ta ¢ trén duoc thuc
hién ba 14n, va dbi véi m3i thi nghiém, noron dugc chiét tir hai kinh day, cac gai trén
mdi soi nhanh duoc dém bing phan mém phan tich hinh anh Imaris® (Bitplane), va 56
luong gai trong mdi 10 pm d61 v6i mdi no*ron\ dugc tinh.

Khang thé A lam ting s6 luong gai & noron hdi hai ma (Hinh 9). Két qua nay
cho thiy ring khang thé A c6 hoat tinh dé 1am 6n dinh c4c gai & noron hodi hai ma.

Vi Du Tham Chiéu 11: T4c dung cua khing thé don dong khang EphA4 dé kim him su

phosphoryl hoa tau in vivo

Viéc danh gi4 tac dung dé kim ham sy phosphoryl hoa tau in vivo bang cach st
dung chudt nhit chuyén gen tau (rTg4510) dugc thuc hién theo cac budce sau day. Chudt
nhit chuyén gen tau (rTg4510) dugc dung dudi da hai 1An mot tuln tir 20 dén 26 tuin
tubi v6i khang thé A hodc khang thé déi chimg dugc diéu ché bang phuong phép thong
thuong bing céch giy mién dich chudt nhit bing dinitrophenol (khéng thé khéng
dinitrophenol chudt nhét) ¢ lidu lwong bang 100 mg/kg (10 ml/kg) mdi 1an. Vo 3,5
ngay sau khi dung lan cudi cing, viéc gay mé duogc thuc hi¢n bang isofluran 2%
(Intervet) va hén hop cua ba loai thudc gy mé (4,0 mg/kg cua Dormicum (Astellas
Pharma), 0,3 mg/kg cta Domitor (Nippon Zenyaku Kogyo), va 5,0 mg/kg cua
Vetorphale (Meiji Seika Pharma)), viéc truyén duoc thyc hién & tinh trang gy mé béang
PBS (Wako Pure Chemical) chita 3 don vi/ml ctia heparin (Ajinomoto) va hdn hop chét
trc ché phosphataza 1% (Nacalai Tesque), va ban ciu no dugc cit ra. Ban ciu ndo da
dwoc thu 14y duoc c¢b dinh & nhiét do 4°C trong khi lic qua dém trong paraformaldehyt
2% (TAAB)/chat dém photphat 0,1 M (Wako Pure Chemical). Ban cau ndo duoc thay
thé bang sucroza 20% (Wako Pure Chemical)/chat dém photphat 0,1 M (Wako Pure
Chemical) va tiép d6 sucroza 25%/chét dém photphat 0,1 M (Wako Pure Chemical), va
sau d6 duoc nhung trong Hop chat Tissue-Tek O.C.T. (Sakura Finetek Nhat

Ban)/sucroza 25%, va dugc Kkét dong béng nito long. Cac lat cit dugc tao ra & dd dﬁy
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bang 7 um véi may diéu lanh CM1860 (Leica), duoc dinh trén lam kinh (Muto Pure
Chemicals), dugc lam khé trong khong khi béng khong khi lanh, va sau d6 duoc dat
trong t0i kin va dugc luu trlt ¢ nhiét 4o -80°C. Lam kinh dung dé nhuém mau mién dich
duoc ra dong, duoc 1am kho trong khong khi bang khong khi lanh, va sau d6 dugc rira
bing PBS (Wako Pure Chemical), dugc nhing trong dung dich BSA 1% (Sigma)/huyét
thanh ltra binh thuong 10% (Jackson ImmunoResearch Laboratories)/Triton X-100
0,5% (Wako Pure Chemical)/PBS, va duoc dua di phong bé mét gid, sau d6 khang thé
khang tau d3 duge phosphoryl hoa AT8 (Fujirebio Europe N.V.) dugc dé cho phan ung
qua dém & nhiét do binh thuong. Sau khi rira ba 1an bang PBS, khang thé thir cap duoc
dé cho phan ting trong thoi gian mét gio. Sau khi rira ba 1in bang PBS, chat phin tmg
Prolong Gold antifade (Molecular probes) dugc dat trén lam kinh va duoc lflp, va viéc
quan sat duoc thyc hién véi LSM700 (ZEIS S). Dién tich dwong tinh tin hi¢u AT8 ¢ 16p
tia CA1 hdi hai mi dwoc do bang phdn mém phan tich hinh 4nh ImageJ, va ti 1€ cta dién
tich tin hiéu AT8-duong v6i tdng dién tich dugc tinh.

Khang thé A lam giam tin hiéu ciia tau dd dugc phosphoryl hoéa & ving CA1 hoi
hai ma (Hinh 10). Két qua nay cho thdy ring khang thé A c6 hoat tinh dé kim ham su
tién trién cta bénh 1y protein tau & chudt nhét chuyén gen tau (rTg4510).

Vi Du Tham Chiéu 12: Lap ban dd epitop ctia mién lién két phéi tr EphA4 (EphA4-

LBD) bing phén tich ciu tric tinh thé Tia X

Viéc didu ché khang thé A-Fab dugc thuc hién theo cdc budce sau day. Khang
thé A 6 101,1 mg duoc hoa tan trong chit dém natri photphat 0,1 M (d6 pH 7,0) c6 chua
30 mM L-xystein va 2 mM EDTA ¢ ndng d6 bang 15 mg/ml. Vao dung dich khing thé
nay, papain (Sigma) duoc bb sung & lwong bang 1/200 so v6i khang thé, va su phan cit
bing enzym dugc thyuc hién ¢ nhiét o 37°C trong thoi gian 18 gio. Dich phan cét bang
enzym cta khang thé A dugc thim tach chdng lai PBS, va chit két tua dugc 1iy ra bang

cach ly tam (chét két tua tao ra duogc hoa tan lai trong PBS va dugce tron véi dich ndi bé
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mit ly tam). Tiép theo, cac budc sau day dugc thuc hién nhim muc dich loai bo tap chit
khéng phai 12 khéng thé A-Fab.
1) Tinh ché bing cot Protein A

Dung dich phan giai bang enzym niy dugc cho vao 2 ml ProSep VA High
Capacity (Millipore) da duoc lam can bang bang PBS,v va phan doan di qua va phan doan
rira PBS duoc thu hoi.
2) Tinh ché 4i lyc sir dung khang thé khang Fey IgG ngudi

Cot 4i luc c6 khang thé khang Fey IgG nguoi (Jackson ImmunoResearch
Laboratories) lién két cong héa tri voi NHS-Activated Sepharose 4FF (GE Healthcare)
dwoc didu ché theo sach huéng din cua Sepharoza nay. Dung dich da duoc thu hdi trong
muc 1) & trén dugce nap vao cot ai lyc nay, va dung dich di qua va dung dich rira PBS
cua ching duoc thu hdi.
3) Tinh ché bang cach loc gel

Phan doan di qua thu dugc trong muc 2) & trén dugc cd bang mang siéu loc.
Superose 12 (GE Healthcare) duoc lam can béng bing PBS, mau di co duge cho vao va
duoc tach va dugce tinh ché. Mot phﬁn cta phan doan d3 dugc tach va tinh ché duoc
phan tich bing SDS-PAGE, va phan doan 6 chira khéng the A-Fab véi df tinh khiét cao
dugc thu hdi va duoc gom lai. Mau d3 duoc tinh ché theo cach nay dugc dit 1am khang
thé A-Fab.

EphA4-LBD duoc didu ché dé didu ché phirc hop cta khang thé A-Fab va khang
nguyén EphA4-LBD (Qin H. et al, J. Biol. Chem., 283: 29473-29484 (2008)).
EphA4-LBD ¢ 0,68 pmol (200 pM, 3,4 ml) va khang thé A-Fab & 0,45 pmol (300 pM,
1,5 ml) dugc tron sao cho EphA4-LBD c6 ti 1€ mol bang khoang 1,5 14n so voi khang
thd A-Fab. Tiép theo, dung dich d3 trén dugc cho vao HILOAD 26/60 Superdex 75 prep
grade (GE Healthcare), va duoc rira giai bang cht dém dé sic ky (Tris/HCI 25 mM (dd

pH 7,5), NaCl 100 mM). Phan doan c6 chira phitc hop nay dugc phan tich bang SDS
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PAGE, cac phin doan c6 do tinh khiét cao dugc gop lai va dugc co dén khoang 40,8
mg/ml, va n6 dugc ding dé két tinh.

Su két tinh cua phirc hop duge thyuc hién bang phuong phéap khuéch tan hoi giot
dit v6i thiét bi két tinh tu dong Hydra II Plus One System (Matrix Technologies Corp.,
Ltd.). MRC-2 (Molecular Dimensions) dugc s dung lam dia. Hop phéan ctia dung dich
du trit 14 HEPES 100 mM (dd pH 7,5), Polyetylen Glycol 8000 10%, va Etylen Glycol
8%, va dung dich du trit nay va dung dich phuc hop néu trén dugc tron sao cho ti 1¢ thé
fich 1 1:1 dé tao ra giot két tinh. Dia két tinh da duoc tao ra dugc dé yén & nhiét do
20°C.

Khi két tinh trong diéu kién néu trén, tinh thé c6 nhom khong gian P212121, cac
hing s6 mang twong hd a=71,0 A, b=284,5 A, vac=116,1 A duoc thu ldy. Anh sang
bire xa Tia X (1,0 A) duoc chiéu t6i tinh thé thu duge dé thu dwoc dit ligu nhiéu xa 1,79
A. Dit liéu nhiéu xa dugc xu ly bang HKL2000 (HKL Research Inc.), va su xdc dinh
pha duoc thuc hién bang phuong phap thay thé phan tr. Chuong trinh PHASER (phién
ban 2.5.0, McCoy A. J. et al., J. Appl. Cryst. 40: 658-674 (2007)) duogc bao gdém trong
B6 Phan Mé&m CCP4 (Collaborative computational project number 4, [CCP4] phién ban
6.5.0, Acta Cryst. D 67: 235-242 (2011)) dugc dung cho phuong phap thay thé phan tir.
Céu tric tinh thé ciia EphA4-LBD (PDBID:3CKH) v cu tric tinh thé cua ving Fab
cua IgG (PDBID:2VXT (chudi L) va IFGN (chudi H)) duoc dung 1am md hinh tra ciru
cua phuong phap thay thé phan tr. Md hinh phén tir dugc tao cAu tric bang chuong trinh
COOT (Emsley P. et al., Acta Cryst. D 60:  2126-2132n (2004)) nho d6 lam khép mat
d6 dién tir thu duge tr pha da duoc xéac dinh, va su chinh x4c hoéa ciu trac duoc thuc
hién vé6i chuong trinh REFMAC (Murshudov G.N., Acta Cryst. D 53: 240-255 (1997)).

CAu trtc tinh thé phic hop cta do phan giai 2,0 A duoc thu ldy biang su tinh

toan cAu trac (R = 0,212, Rfree = 0,258).
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CAu trac tinh thé cta phirc hop khang thé A-Fab/EphA4-LBD thu duoc duoc
phan tich béng cong cu phat hién twong tac duoc lép dat trong hé théng hoéa hoc dién
toan MOE 2018.0101 (Chemical Computing Group Inc.), va cac gbc axit amin trén
EphA4-LBD ma tiép xac truc tiép v6i khang thé A-Fab dugc xac dinh (Hinh 11A). Cac
géc axit amin d3 duoc xac dinh 1a Glu51, Gly52, Ile59, GIn71, Cys73, Asn74, Val75,
Met76, Glu77, Thr104, Argl06, Leulll, Prol12, Metl15, Argl62, Metl64, Cys191,
Ala193, va Val195. Hinh 11B thé hién cdu tric bé mit cua EphA4-LBD da duoc tao ra
véi Maestro (phién ban 11.0, Schrodinger, LLC). Két qua 13, cic tAc gia sang ché két
luan rang ving trong d6 cac gbc axit amin ndy c6 mat la vung lién két khang thé A-Fab
trong EphA4-LBD.

Vi du 1: Didu ché khang thé duoc 1am cho gidng ngudi cua khang thé A

Didu ché khang thé khang EphA4 duoc 1am cho gidng ngudi

Ving bién dbi ciia khang thé duoc 1am cho gibng ngudi duge thiét ké. Dya trén
d6 trong ddng cao dbi v6i ving khung (FR) ctia khang thé A, trong sb cac FR ctia khéng
thé nguoi, IGHV3-33*03 (SEQ ID NO. 42) va JH6 (SEQ ID NO. 43) db1 v6i chudi ning
va IGKV1-17*01 (SEQ ID NO. 40) va JK4 (SEQ ID NO. 41) db1 véi chudi nhe dugc
chon lam cac FR cho khéng thé duoc 1am cho giéng ngudi. Sau d6 cac axit amin trong
FR ma twong tac véi cac axit amin cia CDR dugc dy doan bang cach st dung mé hinh
du doan ciu tric 3D cta khang thé chudt nhit A, ching dugc ghép cung véi CDR cua
khéng thé A c6 dot bién Y32F trong CDR1 ctia chudi nang (SEQ ID NO. 44, 27, 28, va
29-31), va HK2-42 (SEQ ID NO. 45) duoc thiét ké 1am ving bién d6i chudi ning cta
khéng thé dugc 1am cho gibng ngudi va L1-8 (SEQ ID NO. 46) duoc thiét ké 1am ving
bién d6i chudi nhe cua khang thé dugc lam cho giéng ngudi. Trinh tu axit amin cia
CDR d3 duoc ghép duoc thé hién trong Bang 2, va trinh ty axit nucleic dugc thé hién
trong Bang 3.

Vung khong ddi cua IgG2 ngudi (SEQ ID NO. 47) duge dung lam vung khong
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dbi chudi nang. Igk ngudi (SEQ ID NO. 48) dugc dung lam vung khong d6i chudi nhe.
Vecto biéu hién (pcDNA 3.4) c6 chua trinh tu gen ma hoa cho trinh tu axit amin cua
khang thé duoc lam cho gidng ngudi duoc chuyén nap vao t& bao Expi293F
(Gibco/ThermoFisher) v6i hé thong biéu hién Expi293 (Gibco/ThermoFisher). Khi trinh
tu gen ma hoa cho trinh ty axit amin cua khang thé duge 1am cho gidng ngudi, 1an luot
trinh tyr axit nucleic dugc thé hién trong SEQ ID NO. 55 dugc ding 1am ving bién dbi
chudi ning, trinh ty axit nucleic dugc thé hién trong SEQ ID NO. 56 dugc dung lam
vung bién dbi chudi nhe, trinh ty axit nucleic duoc thé hién trong SEQ ID NO. 57 dugc
dung lam vung khong ddi chubi nang, va trinh ty axit nucleic duoc thé hién trong SEQ
ID NO. 58 dugc dung lam vung khong ddi chudi nhe. Trinh tu axit amin cta chiéu dai
dly @ cta chudi ning (khong bao gbm trinh ty tin hiéu) cua khang thé duoc lam cho
giéng ngudi 1a trinh ty axit amin dugc thé hién trong SEQ ID NO. 59, trinh ty axit amin
ciia chiéu dai ddy du cta chudi nhe (khéng bao gom trinh ty tin hiéu) 14 trinh tw axit
amin duogc thé hién trong SEQ ID NO. 60. Trinh tu axit nucleic ma hoa cho chiéu dai
day da ctia chudi nang cua khang thé duge lam cho gidng ngudi 14 trinh tu axit nucleic
dwoc thé hién trong SEQ ID NO. 61, vé trinh ty axit nucleic ma héa cho chidu dai day
dit ctia chudi nhe 13 trinh tu axit nucleic dwoc thé hién trong SEQ ID NO. 62. Dich noi
bé mit duoc thu hdi, va khang thé dwoc lam cho gidng ngudi ctia khang thé A (khang
thd B) duogc tinh ché bang MabSelectSuRe (GE Healthcare).

[Bang 2]

Céc trinh ty axit amin cua CDR ctia khang thé B

Tén Trinh tu

CDR1 chudi ning RFGVH (SEQ ID NO. 44)

CDR2 chudi ning VIWRGGSTDYNAAFMS (SEQ ID NO. 27)
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CDR3 chudi ning ESLFGVYYDYGYYSMDY (SEQ ID NO. 28)
CDR1 chudi nhe RASQEISGYLS (SEQ ID NO. 29)
CDR2 chudi nhe AASTLDS (SEQ ID NO. 30)
CDR3 chudi nhe LQYASYPLT (SEQ ID NO. 31)
[Bang 3]

Trinh tu axit nucleic cia CDR cua khang thé B

Tén Trinh tu

CDR1 chudi ning AGATTTGGAGTGCAT (SEQ ID NO. 49)

3 GTGATCTGGAGGGGAGGATCCACCGACTACAACG
CDR2 chuoi nang
CTGCTTTTATGAGC(SEQ ID NO. 50)

B GAGAGCCTGTTCGGCGTGTACTATGACTACGGCTA
CDR3 chuoi ndng
CTATTCTATGGATTAT (SEQ ID NO. 51)

5 CGCGCCTCCCAGGAGATCTCTGGCTACCTGTCC
CDRI1 chuoi nhe
(SEQ ID NO. 52)

CDR2 chudi nhe GCTGCCTCCACCCTGGACTCT (SEQ ID NO. 53)

3 CTGCAGTACGCTTCCTATCCACTGACC (SEQ ID
CDR3 chuoi nhe
NO. 54)

Vi du 2: Ai luc cia khang thé don dong khang EphA4 duoc lam cho oidng ngudi chéng

lai EphA4 nguoi

Ai luc lién két ciia khing thé B thu dugc trong Vi du 1 chdng lai EphA4 nguoi

duoc xac dinh bang cong huéng plasmon bé mit (phuong phap SPR) bang cach st dung
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Biacore T200 (GE Healthcare). Trudc hét, khang thé khang His (GE Healthcare,28-
9950-56) dugc ¢ dinh 1én trén chip cam bién CMS5. Su ¢ dinh duogc thyc hién béng
phuong phap ghep nbi amin st dung N-hydroxysucxinimit (NHS) va N-etyl-N'-(3-
dimetylaminopropyl)carbodiimit hydroclorua (EDC), va etanolamin dugc dung dé
phong bé (chip cam bién va chit phan tng c¢b dinh déu 1a tir GE Healthcare). N6 duoc
pha lodng dén 3,5 pg/ml véi chat dém c¢b dinh (natriaxetat 10 mM, d6 pH 4,5), va dugc
¢b dinh trén chip cam bién theo quy trinh gin voi Biacore T200. Ving ngoai bao EphA4
nguoi-SEAP-His10 duoc pha lodng bing chit dém chay HBS-EP (GE Healthcare, BR-
1001-88), va dung dich nay duoc dua lén trén té bao dong chdy trong thoi gian 120 gidy
dé bt gitt (lvong duge bt gilt 12 khoang 10 RU). Tiép do, khang thé B da pha loang
theo day dén khoang gia tri 100, 50, 25, 12,5, 6,3, 3,2, 1,6, va 0 nM vé6i HBS-EP duoc
bd sung vao chip cam bién trong thoi gian 120 gidy, va duong cong phan ng lién két
vao lic bd sung (pha lién két, 120 gidy) va sau khi hoan thanh viéc bd sung (pha phan
ly, 600 gidy) dugc quan sat tuan ty. Sau khi hoan thanh mdi 14n quan sat, MgCl, 4 M
(60 giay, Wako Pure Chemical) duogc bd sung dé tai tao chip cam bién. Phan tich lam
khép bing mo hinh lién két 1:1 sit dung phan mém danh gia BIA gén v&i hé thong dugce
thuc hién trén duong cong phan ung lién két thu duoc, va ai luc (KD = kd/ka) chéng lai
EphA4 nguoi dugc tinh.

Ai luc lién két ctia khang thé B chéng lai EphA4 nguoi (gid tri KD) 1a 1,34 x
10° M (Hinh 12). Didu d6 ching t6 ring khang thé B thé hién i lyc gin nhu twong
dwong nhu khang thé A ma 1a khéng thé truéce khi lam cho gidng ngudi.

Vi du 3: Hoat tinh ting cudng phan cit EphA4 cia khéng thé don dong khing EphA4

duoc 1lam cho gidng ngudi & noron hoi hdi ma

Déi vé6i khang thé B thu dugc trong Vi du 1, viéc danh gia hoat tinh tdng cuong
phan cat EphA4 st dung noron hoi hai ma duoc thuc hién theo cac budc sau day.

Noron hdi hai ma chudt cbng da cdy trong dia 96 giéng (Falcon) dugc xir 1y
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bing khang thé B (2,0, 6,7, va 20 nM) va thudc e ché y selectaza Hop chét E (50 nM,
Enzo Life Sciences). Hai muoi tu gio sau, nd dugc rira bang PBS (Wako Pure Chemical),
chit dém mAu SDS (chat dém méu Laemmli (Bio-Rad) va 2-mercaptoetanol 5% (Bio-
Rad)) dugc bd sung dé thu hdi té bao, va né duge dun soi trong thoi gian 5 phut. SDS-
PAGE duoc thuc hién v6i mau nay, thdm tach western v6i khang thé don dong khang
EphA4 (Abnova) duoc thuc hién, cuong d6 bang duoc dinh lugng, va gia tri cia manh
dAu tan cting C EphA4/EphA4 chiéu dai ddy du duoc tinh.

Khang thé B ting cudng theo cach phu thude ndng dd phan tng phan cit EphA4
& noron hdi hai ma (Hinh 13)

Vi du 4: Hoat tinh Gc ché lién két EphA4 n,qu’éri—phéi tr nguoi cua khang thé don dong

khang EphA4 duoc lam cho oibng neudi

Péi voi khéang thé B thu duoc trong Vi du 1, viéc danh gia hoat tinh (tc ché cua
su lién két gitta EphA4 nguoi va phdi tr ngudi duge thue hién theo céc budce sau day.
Khang thé khang phosphataza kiém (Thermo SCIENTIFIC) dugc phu lén trén cac giéng
cia dia 96 giéng (Nunc). Sau khi 4 ¢ nhiét d6 4°C qua dém, cac giéng dugc phong bé &
nhiét d6 trong phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rira ba lan bang Tween 20/PBS 0,05% (Thermo SCIENTIFIC),
protein ving ngoai bao EphA4 nguoi-SEAP-His (ndéng do cudi cung 10 nM) duge chy
trong cac giéng, va né dugc U ¢ nhiét 6 trong phong trong thoi gian mot gio. Sau khi
rira ba 1an, phéi tr va khang thé B da duoc pha loang theo day (0, 0,003, 0,01, 0,03, 0,1,
0,3, 1, 3, 10, 30, 100, 300, 1000, va 3000 nM) dugc bd sung vao cac giéng. Luuy réng
thé kham Ephrin A5-Fc ngudi da dugc biotinyl hoa (R&D Systems, ndng d6 cudi cling
0,7 nM) va thé kham Ephrin B3 nguoi-Fc da dugc biotinyl hoa (R&D Systems, ndng do
cudi cung 2,3 nM) duoc ding lam phéi tir. Sau khi 0 ¢ nhiét d9 trong phong trong thot
gian mot gio va rua ba l4n, streptavidin da dugc gin nhin peroxidaza cu cai ngua (GE

Healthcare) duoc bd sung, va né dugc G ¢ nhiét dd trong phong trong thoi gian mot gio.

58



45000 59/146

Sau khi rtra ba lan, dung dich TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bd sung
vao cac giéng, va né dugce G & nhiét do trong phong trong thoi gian 2-5 phat. Luong
ngang bing ctia dung dich lam dimg (H2SO4 1N, Wako Pure Chemical) dugc b sung
vao cac giéng, va do hép thy & 450 nm dugc doc bang may doc vi dia (Molecular Devices
hodc PerkinElmer).

Khang thé B kim hdm theo cach phu thudc ndng d6 su lién két gitta EphA4
ngudi va phbi tir ngwdi, va gia tri ICso chdng lai sy lién két Ephrin A5 va Ephrin B3
ngudi 14n luot 1a khoang 4,9 nM va 1,6 nM. Theo d6, da phat hién ra rang khang thé B
fre ché manh mé s lién két gitta EphA4 nguoi va phdi tir ngudi, va thé hién hoat tinh
trc ché gin nhu twong duong nhu khang thé A ma 12 khang thé trudc khi lam cho gidng
nguoi (Hinh 14).

Vi du 5: Hoat tinh trc ché lién két EphA4 chudt nhat-phdi tir chudt nhét clia khang thé

don dong khang EphA4 dugc lam cho oidng ngudi

Déi v6i khéng thé B thu dugc trong Vi du 1, viéc danh gia hoat tinh &rc ché ciia
s lién két gitta EphA4 chudt nhét va phdi tir chudt nhit dugc thuc hién theo cac budce
sau day. Khang thé khang phosphataza kiém (Thermo SCIENTIFIC) dugc phu 1én trén
céc giéng cua dia 96 giéng (Nunc). Sau khi & & nhiét d6 4°C qua dém, cdc giéng dugc
phong bé & nhiét d6 trong phong trong thdi gian mot giv bang Block ACE 1% (DS
Pharma Biomedical). Sau khi rua ba lAn bang Tween 20/PBS 0,02% (Thermo
SCIENTIFIC), protein vung ngoai bao EphA4 chudt nhit-SEAP-His duoc bd sung vao
cac giéng (ndng do cudi cing 10 nM), va n6 duoc i 6 nhiét do trong phong trong thoi
gian mot gid. Sau khi rira ba 1dn, phéi tir va khang thé B da pha loang theo day(0, 0,003,
0,01, 0,03, 0,1, 0,3, 1, 3, 10, 30, 100, 300, 1000, va 3000 nM) duoc bd sung vao cac
giéng. Luu ¥ rang thé kham Ephrin Al chudt nhit-Fc dd duoc biotinyl hoa (R&D
Systems, néng do cudi cung 6 nM) va thé kham Ephrin B2-Fc chudt nhit da duoc

biotinyl hoa (R&D Systems, ndng d6 cubi cung 2,5 nM) duoc ding 1am phdi tir. Sau khi
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i & nhiét d6 trong phong trong thoi gian mot gid va rira ba l4n, streptavidin da duoc gin
nhan peroxidaza cu cai ngua (GE Healthcare) duoc bd sung, va n6 dugc u & nhiét do
trong phong trong thoi gian mot gid. Sau khi rira ba l4n, dung dich TMBZ (3,3',5,5'-
tetrametylbenzidin, Sigma) duoc bd sung vao cac giéng, va nd dugc u & nhiét do trong
phong trong thoi gian 2 phut. Luong ngang bang cta dung dich 1am dumg (H2SO4 1IN,
Wako Pure Chemical) dugc bd sung vao cac giéng, va do hép thu & 450 nm duoc doc
bing may doc vi dia (Molecular Devices hodc PerkinElmer).

Khang thé B kim ham theo cach phu thudc ndng d6 su lién két giitta EphA4
chudt nhét va phéi tir chudt nhét, va gi4 tri ICso chdng lai sy lién két Ephrin Al va Ephrin
B2 chudt nhét 14n luot 1a khoang 8,7 nM va 4,2 nM. Theo d6, da phat hiénra réng khéang
thé B tic ché manh mé& su lién két gitta EphA4 chudt nhét va phdi tir chudt nhét, va thé
hién hoat tinh (¢ ché gan nhu tuong dwong nhu khang thé A ma 1a khang thé trudc khi
lam cho gidng nguoi (Hinh 15).

Vi du 6: Tinh chon loc cia khang thé don dong khang EphA4 dugc lam cho oidng ngudi

chéng lai thu thé Eph ngudi

Tuong tu véi phuong phap diéu ché protein ving ngoai bao EphA4 chuot nhit-
SEAP-His dugc md ta trong Vi Du Tham Chiéu 1, trinh tw ADN ma hoa cho trinh tu tin
hiéu va vung ngoai bao cua mdi thu thé Eph cia nguoi (EphAl, EphA2, EphA3, EphA4,
EphAS5, EphA6, EphA7, EphA8, EphA10, EphB1, EphB2, EphB3, EphB4, va EphB6)
duoc khuéch dai bang RT-PCR véi ARN téng sb c6 ngudn gbc tir mo, va dugc tach dong
vao vecto pPENTR1A (Invitrogen/LifeTechnologies) c6 trinh tw ADN ma hoéa cho protein
SEAP va dudi histidin. Tiép theo, trinh tt ADN ma hoa cho trinh tu tin hi¢u va vung
ngoai bao clia mdi thy thé Eph ctia ngudi, protein SEAP va dudi histidin dugc chuyén
vao vecto pcDNA 3.1 rfcB bing phan Ung LR cia Gateway System
(Invitrogen/LifeTechnologies) dé tao cAu trac vecto (duoc d@ cap dén duéi dang "vecto

biéu hién protein ving ngoai bao thu thé Eph-SEAP-His") biéu hién protein c6 protein

60



45000 61/146

SEAP va dudi His duoc dung hop vao vung ngoai bao cua mdi thu thé Eph clia nguoi
(dwoc dé& cap dén duéi dang "protein ving ngoai bao thu thé Eph-SEAP-His.")

Tiép theo, mdi vecto biéu hién protein viing ngoai bao thu thé Eph ngudi -SEAP-
His duoc dua vao trong té bao Expi293F (Gibco/ThermoFisher) véi hé thong biéu hién
Expi293 (Gibco/ThermoFisher). Sau khi i nam ngay (CO2 5%, 37°C), dich ndi bé mit
mdi trudong nudi cé'ly duoc thu hdi, va nd duogc ly tim & nhiét d trong phong, & tdc do
1500 vong/phut, va trong thoi gian 5 phut. Dich ndi bé mit da duoc ly tim dugce loc
bang b6 loc 0,45 pm (Millipore).

béi véi khang thé B thu dugc trong Vi du 1, viéc danh gia hoat tinh li€n két cua
thu thé Eph ngudi dugce thuc hién theo cac budce sau day.

Khang thé khang 6-His cta tho (Betyl Laboratories) dugc phu 1én trén cac giéng
clia dia 96 giéng (Nunc). Sau khi 4 ¢ nhiét d6 4°C qua dém, cac giéng dugc phong bé &
nhiét do trong phong trong thoi gian mot gio bing Block ACE 1% (DS Pharma
Biomedical). Sau khi rira ba 14n bing Tween 20/PBS 0,05% (Thermo SCIENTIFIC),
mdi protein ving ngoai bao thu thé Eph nguoi-SEAP-His (ndng d6 cudi cing 1 nM)
duoc ciy trong moi giéng, va né dugc G & nhiét dd trong phong trong thoi gian mot gio.
Sau khi rtra ba 13n, dung dich IgG ngudi (100 pg/ml, Mitsubishi Pharma Corporation)
va khang thé B (10 pg/ml) duoc bd sung vao cac giéng, va né dugc U & nhiét do trong
phong trong thoi gian mét gio. Khang thé khang IgG nguoi cla lira da duoc gin nhin
peroxidaza cu cai ngya (Jackson ImmunoResearch Laboratories) duoc bd sung, va no
dugc U & nhiét do trong phong trong thdi gian mot gio. Sau khi rira ba 14n, dung dich
TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bd sung vao céc giéng, va khi xac
nhan luong sic t6 vira phai, luong ngang bang cia dung dich lam dung (H2SO4 1IN,
Wako Pure Chemical) duoc bd sung vao cic giéng, va do hép thyu & 450 nm dugc doc

bing may doc vi dia (PerkinElmer).
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P phat hién ra ring khang thé B, tuong tu véi khang thé A ma 1a khang thé
trude khi lam cho gidng nguoi, lién két d3c hiéu v6i EphA4 ngudi trong ho thu thé Eph

ngudi (Hinh 16).

Vi du 7: Tinh chon loc cua khang thé don dong khang EphA4 duoc 1am cho oibng ngudi

chdng lai thu thé Eph chu6t nhit

Sau phuong phép diéu ché protein ving ngoai bao EphA4-Fc-His theo Vi Du
Tham Chiéu 1, trinh tu ADN ma héa cho trinh tu tin hiéu va vung ngoai bao cua mdi
thu thé Eph cua chudt nhit (EphAl, EphA3, EphA4, EphAS, EphA6, EphA7, EphAS,
EphA10, EphB1, EphB2, EphB3, EphB4, va EphB6) dugc khuéch dai bang RT-PCR
v6i ARN tdng sb co ngudn gbc tir md, va duge tach dong vao vecto pENTRIA
(Invitrogen/Life Technologies) ¢6 trinh ty ADN ma hoéa cho ving Fc cua IgG1 nguoi va
dudi histidin. Tiép theo, trinh tw ADN ma héa cho trinh ty tin hi¢u va vung ngoai bao
ciamdi thu thé Eph (EphAl, EphA3, EphA4, EphAS, EphA6, EphA7, EphA8, EphA1lO,
EphB1, EphB2, EphB3, EphB4, va EphB6) cta chudt nhét, Fc, va dudi histidin dugc
chuyén vao vecto pcDNA 3.1_rfcB bang phan tng LR cua Gateway System
(Invitrogen/LifeTechnologies) dé tao céu tric mdi vecto biéu hién protein ving ngoai
bao thu thé Eph chudt nhit-Fc-His. Trong viéc tao cAu triac ctia vecto biéu hién protein
vung ngoai bao EphA2 chudt nhat-Fc-His, trinh ty ADN ma hoa cho trinh ty tin hi€u va
vung ngoai bao cua EphA2 chudt nhit dwoc khuéch dai bang RT-PCR véi ARN tdng sb
c6 ngudn gbc tir mo, va dugc tach dong vao vecto pcDNA 3.1 ¢6 trinh tu ADN ma héa
cho Fc va dudi histidin d& tao cdu trac vecto biéu hién protein ving ngoai bio EphA2
chudt nhat-Fc-His.

Tiép theo, mdi vecto biéu hién protein ving ngoai bao thu thé Eph chudt nhit-
Fc-His duoc dua vao trong té bao Expi293F (Gibco/ThermoFisher) voi hé théng biéu
hién Expi293 (Gibco/ThermoFisher). Sau khi nudi ciy 5 ngay (CO2 5%, 37°C, 120

vong/pht), dich ndi bé mit mdi truong nudi cdy duoc thu hdi, va n6 dugc ly tam & nhiét
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do trong phong, ¢ téc d6 1500 vong/phut, va trong thoi gian 5 phut. Dich nbi bé mat da
dugc ly tam duoc loc bang bd loc 0,45 um (Millipore).

Déi voi khang thé B, viéc danh gia hoat tinh lién két cua thu thé Eph chudt nhit
duoc thuc hién theo cac budc sau day.

Khang thé khang 6-His cua tho (Betyl Laboratories) duogc phu 1én trén cac giéng
clia dia 96 giéng (Nunc). Sau khi i & nhiét 49 4°C qua dém, cac giéng dugc phong bé o
nhiét d6 trong phong trong thoi gian mét gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rira ba lan bang Tween 20/PBS 0,05% (Thermo SCIENTIFIC),
mbi protein vung ngoai bao thu thé Eph chudt nhit-Fc-His (nong do cubi cung 1 nM)
dugce ciy trong moi giéng, va né dugc i ¢ nhiét do trong phong trong thoi gian mot gio.
Sau khi rira ba lin, dung dich IgG ngudi (100 pg/ml, Sigma) va khéng thé B (10 pg/ml)
dugc bd sung vao cac giéng, va né dugc 0 6 nhiét do trong phong trong thoi gian mot
gi0. Khang thé khang Chudi Nhe Kappa nguoi clia dé da dugc gén nhin peroxidaza cu
cai ngua (IBL) dugc bd sung, va n6 dugc U ¢ nhiét d6 trong phong trong thoi gian mot
gio. Sau khi rira ba lan, dung dich TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) dugc bd
sung vao cac giéng, va khi x4c nhan luong sdc tb vira phai, lugng ngang bang ctia dung
dich 1am dimg (H2SO4 1N, Wako Pure Chemical) duoc bd sung vao cac giéng, va do
hép thu & 450 nm dugc doc b%mg may doc vi dia (PerkinElmer).

Trong ho thu thé Eph chuét nhit, khang thé B c6 hoat tinh lién két dic hiéu chi
v6i EphA4 chudt nhat (Hinh 17).

Vi du 8: Kha ning phan (g ctia khang thé don dong khang EphA4 duoc lam cho oibng

nguol chdng lai EphA4 chudt nhit, chudt codng, khi, va nguoi

Péi vi khang thé B, viéc danh gia hoat tinh lién két v6i cic EphA4 khic nhau
duoc thuc hién theo cac bude sau day.

Khang thé khang phosphataza kiém (Thermo SCIENTIFIC) dugc phu 1én trén

céc giéng ctia dia 96 giéng (Nunc). Sau khi u & nhiét d6 4°C qua dém, cac giéng dugc

63



45000 64/146

phong bé & nhiét d6 trong phong trong thoi gian mot gid bang Block ACE 1% (DS
Pharma Biomedical). Sau khi rua ba lAn biang Tween 20/PBS 0,05% (Thermo
SCIENTIFIC), protein ving ngoai bao EphA4 chudt nhit, chudt céng, khi, va nguoi-
SEAP-His (néng do cudi cung 1 nM) duoc céy trong céac giéng, va nd duoc u & nhiét do
trong phong trong thoi gian mot gio. Sau khi rira ba 14n, dung dich IgG ngudi (100 pg/ml,
Mitsubishi Pharma Corporation) va khang thé B (0, 0,00013, 0,00064, 0,0032, 0,016,
0,08, 0,4, 2, va 10 pg/ml) dugc bd sung vao cac giéng, va n6 duoc 0 ¢ nhi¢t dJ trong
phong trong thoi gian mot gio. Khang thé khang IgG nguoi cua lira da duoc gén nhin
peroxidaza cu cai ngua (Jackson ImmunoResearch Laboratories) dugc bd sung, va nd
duoc U ¢ nhiét do trong phong trong thoi gian mot gio. Sau khi rira ba lan, dung dich
TMBZ (3,3',5,5'-tetrametylbenzidin, Sigma) duoc bd sung vao céc giéng, va khi xéc
nhan lugng sic t6 vira phai, lugng ngang bang cua dung dich lam dimg (H2SO4 1IN,
Wako Pure Chemical) duoc bd sung vao cac giéng, va do hép thu & 450 nm dugc doc
bang may doc vi dia (PerkinElmer).

Khéng th& B c6 hoat tinh lién két tuong duong trong tat ca EphA4 chudt nhit,
chuét cong, khi, va ngudi (Hinh 18).

Vi du 9: Kha ning phan tng cua khang thé don dong khang EphA4 duoc lam cho oidng

newdi chéng lai ving ngoai bao EphA4 ngudi, mién lién két phdi tr, mién 1 fibronectin

typ 111, mién 2 fibronectin typ II1

D&i v6i khéng thé B thu duoc trong Vi du 1, viée dénh gia hoat tinh lién két véi
céc mién khac nhau trong EphA4 ngudi duge thuc hién theo cac budc sau day.

Khang thé khang 6-His cua tho (Betyl Laboratories) dugc phu 1€n trén cac giéng
clia dia 96 giéng (Nunc). Sau khi @ & nhiét d6 4°C qua dém, cac giéng dugc phong bé o
nhiét do trong phong trong thoi gian mot gio bang Block ACE 1% (DS Pharma
Biomedical). Sau khi rira hai 1in bang Tween 20/PBS 0,02% (Nacalai Tesque), protein

ving ngoai bao EphA4 ngudi-MBP-His, protein mién lién két phéi tir EphA4 nguoi-
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MBP-His, protein mién 1 fibronectin typ III EphA4 nguodi-MBP-His, va protein mién 2
fibronectin typ III EphA4 nguoi-MBP-His (ndng do cudi cung 10 nM) duge ciy trong
cac giéng, va n6 duogc U & nhiét d6 trong phong trong thoi gian mot gio. Sau khi rira ba
1an, khang thé B (ndng dd cudi cung 10 nM) duoc bd sung vao cac giéng, va né duoc u
& nhiét d6 trong phong trong thdi gian mot gid. Manh khang thé khang Fcy 1gG nguoi
cia thé di duoc gin nhdn peroxidaza ci cai nguya (Jackson ImmunoResearch
Laboratories) duoc bd sung, va né duoc & nhiét do trong phong trong thoi gian mot
gio. Sau khi rira nam lan, dung dich TMB (KPL) dugc bd sung vao cac giéng, va khi
xac nhan luong sic té vira phai, luong ngang bang ctia dung dich lam dimg (H2SO04 2 N,
Wako Pure Chemical) dwoc bd sung vao cac giéng. PO hép thu & 450 nm va 650 nm
duge doc bang may doc vi dia (PerkinElmer).

Khang thé B c6 hoat tinh lién két déi véi ving ngoai bao (ECD) ctia EphA4
ngudi va mién lién két phdi tir (LBD) (Hinh 19). Khong c6 phan tng d6i voi mién 1
fibronectin typ III (FN1) va mién 2 fibronectin typ III (FN2). Theo d6, da phat hién ra
ring khéng thé AB lién két dic hiéu v6i mién lién két phoi tit cia viing ngoai bao EphA4
nguoi.

Vi du 10: Tac dung cua khang thé don dong khang EphA4 dugc lam cho giéng nguoi

1én viéc 1am ting so luong gai & noron hoi hdi ma

Viéc didu ché noron hdi hai ma chudt céng dugc thuc hién nhu duge mo ta trong
Vi Du Tham Chiéu 1 (B). Noron hdi hai ma chuét cong dugc dua gen EGFP vao bang
cach str dung Nucleofector (Lonza), va dugc cly trong dia 24 giéng (Falcon) chtra kinh
day (Matsunami Glass Industries) dugc phu bang poly-L-lysin.

Viéc dém gai st dung noron hdi hai m3 dugc thuc hién theo cac budc sau day.
Noron hdi hai ma chu6t céng da duoc dua EGFP vao vao Ngay nudi chy 13 da cdy trong
dfa 24 giéng (Falcon) chira kinh day (Matsunami Glass Industries) dugc phi bing poly-

L-lysin duge xt Iy bang khang thé d6i ching (nguoi IgG2; Sigma) hodc khiang thé B
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(6,7 va 20 nM) trong thoi gian 24 gid. Sau d6 kinh déy duoc chuyén vao PFA 2% (Wako
Pure Chemical)/sucroza 4% (Wako Pure Chemical)/PBS, va né duoc dé yén trong thoi
gian 20 phit d& cb dinh té bao. Sau khi loai bo dung dich c6 dinh va rira t& bao ba lan
béng PBS, Triton X-100 0,25% (Wako Pure Chemical)/PBS duoc bd sung, va viéc lam
cho t& bao c6 thé thAm duoc thuc hién trong thoi gian 15 phit. Dung dich dugc loai bo,
kinh day dugc chuyén vao BSA 2% (Sigma)/Triton X-100 0,25%/OPTI-MEM (GIBCO)
va dugc dua di phong bé mét gid, sau d6 khang thé khang GFP (Nacalai Tesque) dugc
dé cho phan ung trong thoi gian 1,5 gio. Sau khi loai bo dung dich khang thé so cép va
rira ba 14n bang PBS, khang thd thi cAp dwoc dé cho phan ng trong thoi gian mét giod.
Sau khi loai bé dung dich khang thé thtr cAp va rira ba lan bang PBS, chét phan tmg
Prolong Gold antifade (Molecular probes) dugc bd sung dé lap ghép, va viéc quan sat
duoc thuc hién véi LSM800 (ZEISS). Thi nghiém dugc md ta ¢ trén duoc thuc hién ba
14n, va d8i v6i mbi thi nghiém, noron dwoc chibt tir hai kinh ddy, céc gai trén moi soi
nhanh duoc dém bing phin mém phan tich hinh anh Imaris® (Bitplane), va s lugng
gai trong mdi 10 pm d6i v6i mdi noron dugc tinh.

Khéng thé B lam tang sé lwong gai & noron hdi hai ma (Hinh 20). Két qua nay
cho thiy rang khang thé B c6 hoat tinh d& 1am 6n dinh c4c gai ¢ noron hdi hai ma.

Vi du 11: Hoat tinh ting cudng phan cit EphA4 negudi cia khang thé don dong khang

EphA4 dugc lam cho giéng nguoil

Péi véi khang thé B thu dugc trong Vi du 1, viéc danh gia hoat tinh tang cuong
phan cat trén EphA4 ngudi duoc thyc hién theo cac bude sau day.

Viéc didu ché noron hdi hai ma chudt céng duoc thuc hién nhu dugc mo ta trong
Vi Du Tham Chiéu 1 (B). Noron hdi hai ma chut céng duge dua vecto biéu hign protein
EphA4 nguoi-HA vao bang cach sit dung Nucleofector (Lonza), va dugc ciy trong dia
96 giéng (Falcon) dugc phu bang poly-L-lysin. Noron hdi hai ma chudt cong da dugc

chy duge xit 1y bing khang thé B (6,7, 20, va 67 nM) va thudc tc ché vy selectaza Hop
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chit E (50 nM, Enzo Life Sciences). Khoang hai muoi tu gid sau, n6 dugc rira bang PBS
(Wako Pure Chemical), chét dém mAiu SDS (chit dém miu Laemmli (Bio-Rad) va 2-
mercaptoetanol 5% (Bio-Rad)) dugc b sung dé thu hdi té bio, va né dugc dun sdi trong
thoi gian 5 phit. SDS-PAGE duoc thuc hién véi mau nay, thdm tach western v6i khang
thé don dong khéang HA chudt cdng (Roche) duoc thyc hién, cuong d6 bang duoc dinh
lwgng, vi gid tri clia manh dAu tan cing C EphA4/EphA4 chidu dai day du duoc tinh,

Khang thé B ting cudng ngudi phan ung phan cit EphA4 & noron hdi hai ma
(Hinh 21).

Vidu 12: Su tham gia cuia MMP va ADAM chdng lai tic dung ctia khang thé don dong

khane EphA4 duoc 1am cho giéng ngudi 1én viée 1am ting sb luong gai & noron hoi hai

ma

Viéc didu ché noron hdi hai ma chudt céng duoc thuc hién nhu duge mo ta trong
Vi Du Tham Chiéu 1 (B). Mot phén ctia noron hoi hai ma chudt céng dugc dua gen
EGFP vao bang cach sir dung Nucleofector (Lonza), va duge ciy trong dia 24 giéng
(Falcon) chira kinh day (Matsunami Glass Industries) dugc phu bang poly-L-lysin.

Viéc dém gai st dyng noron hoi hai ma dugc thuc hién theo cac budce sau day.
Noron hdi hai ma chudt cong da duge dua EGFP vao vao Ngay nudi cdy 13 da cdy trong
dia 24 giéng (Falcon) chtra kinh day (Matsunami Glass Industries) dugc phu bang poly-
L-lysin duoc xir 1y bing khang thé déi chimg (ngudi IgGo; Sigma) hogc khéng thé B (20
nM), ciing nhu 1a DMSO (Sigma) hodc chit trc ché MMP va ADAM GM6001 (2,5 uM,
MedChemExpress) trong thdi gian 24 gio. Sau d6 kinh déy duoc chuyén vao PFA 2%
(Wako Pure Chemical)/sucroza 4% (Wako Pure Chemical)/PBS, va n6 duge dé yén
trong thoi gian 20 phit d& cb dinh t& bao. Sau khi loai bé dung dich ¢6 dinh va rira t
bao ba 14n bang PBS, Triton X-100 0,25% (Wako Pure Chemical)/PBS dugc bd sung,
va viéc 1am cho té bao c6 thé thAm duoc thuc hién trong thoi gian 15 phut. Triton X-100

0,25%/PBS duoc 14y ra, kinh ddy dugc chuyén vao BSA 2% (Sigma)/Triton X-100
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0,25%/OPTI-MEM (GIBCO) va duoc dua di phong bé mot gio, sau d6 khang thé khang
GFP (Nacalai Tesque) duoc dé cho phan g trong thoi gian 1,5 gid. Sau khi loai bo
dung dich khéng thé so cp va rira ba 1an bing PBS, khang thé thir cép dugc dé cho phan
{mg trong thdi gian mot gid. Sau khi loai bo dung dich khang thé thir cap va rira ba lan
bing PBS, chat phan ng Prolong Gold antifade (Molecular probes) duogc bd sung dé
lép ghép, va viéc quan sat duoc thuc hign voi LSMS800 (ZEISS). Thi nghiém dugc md
ta & trén duoc thuc hién ba 1n, va d6i véi mdi thi nghiém, noron duge chiét tir hai kinh
day, cac gai trén mdi soi nhanh duoc dém bing phin mém phan tich hinh anh Imaris®
(Bitplane), va s6 lwong gai trong mdi 10 pm d6i v6i mbi noron duogc tinh.

Su tang lén cua s6 luong gai & noron hdi hai ma bang khang thé B bi tc ché
bing céch xir Iy ddng thoi bing GM6001 (Hinh 22). Két qua nay cho thdy rang khang
thé B c6 hoat tinh lam 6n dinh gai thong qua MMP va ADAM & noron hoi hai ma.

Vi du 13: Tac dung cta khang thé don dong khang EphA4 duoc lam cho giéng ngudi

dé kim him su phosphoryl hda tau in vivo

Viéc danh gia tac dung dé kim ham su phosphoryl héa tau in vivo bang cach sir
dung chudt nhét chuyén gen tau (rTg4510) dugce thyc hién theo cac bude sau day. Chuot
nhit chuyén gen tau (rTg4510) dugc dung dudi da hai 14n mot tudn tir 20 dén 26 tuin
tudi véi khang thé B ¢ lidu luong bang 100 mg/kg (10 mlkg). PBS (Wako Pure
Chemical) dugc dung duéi da ¢ 10 ml/kg cho nhom dbi chimg. Vao 3,5 ngdy sau khi
ding 1an cudi cing, cac con chudt nhit dugc gay mé béng thudc gay mé hit isofluran 2-
2,5% (Intervet) va hon hop cua ba loai thudc gay mé (4,0 mg/kg cua Dormicum (Astellas
Pharma), 0,3 mg/kg cia Domitor (Nippon Zenyaku Kogyo), va 5,0 mg/kg cua
Vetorphale (Meiji Seika Pharma)), viéc truyén duoc thyc hién ¢ tinh trang gy mé bang
PBS (Wako Pure Chemical) chita 3 don vi/ml clia heparin (Ajinomoto) va hén hop chit
Grc ché phosphataza 1% (Nacalai Tesque), va ban ciu ndo clia cac con chudt nhat duoc

cit ra. Ban cAu ndo da duoc thu léy duoc ¢ dinh & nhiét 86 4°C trong khi 15c qua dém
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duogc nhing trong paraformaldehyt 2% (TAAB)/ chat dém photphat 0,1 M (Wako Pure
Chemical). Ban ciu ndo duoc thay thé bang sucroza 10% (Wako Pure Chemical)/chat
dém photphat 0,1 M (Wako Pure Chemical) va tiép d6 sucroza 20%/chit dém photphat
0,1 M (Wako Pure Chemical), va sau d6 dugc nhing trong Hop chét Tissue-Tek O.C.T.
Hop chét (Sakura Finetek Nhat Ban)/sucroza 20%, va dugc lam d6ng lanh bang cach sir
dung khéi nhom di dugc lam lanh bang nito 1éng. Cac lat cit cua ban cau nio duoc tao
ra & d0 diy bang 7 um véi may diéu lanh CM1860 (Leica). Cac lat cét duoc dinh trén
lam kinh phii silan (Muto Pure Chemicals), dwgc 1am kho trong khong khi bang khong
khi lanh, va sau d6 duoc dat trong tai kin va duogc luu trlt ¢ nhiét do -80°C. Lam kinh
dung dé nhudm mau mién dich duoc léy ra ti -80°C, duoc lam khé trong khong khi
bz‘“mg khong khi lanh, va sau d6 dugc rua béng PBS (Wako Pure Chemical), dugc nhung
trong dung dich BSA 1% (Sigma)/huyét thanh lira binh thwong 10% (Jackson
ImmunoResearch Laboratories)/Triton X-100 0,5% (Wako Pure Chemical)/PBS, va
duoc dua di phong bé mot gio, sau d6 khang thé khang tau da dugc phosphoryl hoa AT8
(Fujirebio Europe N.V.) duogc dé cho phan ung qua dém & nhiét d6 binh thuong. Sau khi
rira ba 14n bang PBS, khéang thé thir cap dugc dé cho phan g trong thoi gian mot gio.
Sau khi rira ba 13n bing PBS, chat phan tng Prolong Gold antifade (Molecular probes)
duoc dat trén lam kinh va dugc lép, va viéc quan sat dugc thuc hién vo1 LSM700
(ZEISS). Dién tich duong tinh tin higu AT8 & 16p tia CA1 hdi hai ma dwoc do bang phén
mém phan tich hinh anh Metamorph, va ti 1¢ cua dién tich tin hiéu AT8-dwong véi tong
dién tich dugc tinh.

Khang thé B 1am giam tin hiéu cua tau 3 dugc phosphoryl hoa ¢ ving CAl hoi
hai ma (Hinh 23). Két qua nay cho thiy ring khang thé B c6 hoat tinh dé kim ham su

tién trién cta bénh 1y protein tau & chudt nhét chuyén gen tau (rTg4510).
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YEU CAU BAO HQ
1. Khang thé khang EphA4, trong d6
khang thé khang EphA4 co chua chudi ning va chudi nhe, va c6 chira:
(a) CDR1 chubi ning gbm c6 trinh tu axit amin duoc thé hién trong SEQ ID NO. 44;
(b) CDR2 chudi ning gbm c6 trinh tu axit amin duoc thé hién trong SEQ ID NO. 27;
(c) CDR3 chudi nang gbm c6 trinh ty axit amin duoc thé hién trong SEQ ID NO. 28;
(d) CDRI1 chudi nhe gdm c6 trinh tw axit amin duoc thé hién trong SEQ ID NO. 29;
(¢) CDR2 chudi nhe gdm c6 trinh tu axit amin dugc thé hién trong SEQ ID NO. 30; va
(f) CDR3 chudi nhe gdm c6 trinh tu axit amin dugc thé hién trong SEQ ID NO. 31.
2. Khang thé khang EphA4 theo diém 1, trong d6 khang thé khang EphA4 nay duoc lam
cho gibng ngudi.
3. Khang thé khang EphA4 theo diém 1, trong d6 chudi nang c6 chira ving bién dbi gdm
¢c6 trinh tu axit amin dugc thé hién trong SEQ ID NO. 45, va chubi nhe c6 chira viung
bién d6i gdm c6 trinh ty axit amin dugc thé hién trong SEQ ID NO. 46.
4. Khéng thé khang EphA4 theo diém 1, trong d6 chudi nang va chudi nhe c6 chira cac
viung khong ddi c¢6 chira céc trinh ty axit amin c6 ngudn gdc tlr khang thé nguoi.
5. Khang thé khang EphA4 theo diém 4, trong d6 ving khong ddi cua chudi ning 12
viung khong dbi ctia IgG nguoi.
6. Khang thé khang EphA4 theo diém 5, trong d6 ving khong d6i cua IgG nguoi la vang
khong ddi ciia IgG2 ngudi.
7. Khang thé khéng EphA4 theo diém 6, trong d6
vung khong d6i cua IgG2 ngudi c6 chua trinh tw axit amin dugc thé hién trong
SEQ ID NO. 47.

8. Khang thé khang EphA4 theo diém 4, trong d6 ving khong d6i cua chudi nhe 12 ving
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khong dbi cta Igk ngudi.

9. Khang thé khang EphA4 theo didm 8, trong d6 ving khong d6i ctia Igk ngudi c6 chua
trinh tu axit amin dugc thé hién trong SEQ ID NO. 48.

10. Khang thé khang EphAd4, trong d6 khang thé khang EphA4 c6 chira chudi ning va
chudi nhe, chudi ning c6 chira trinh ty axit amin dugc thé hién trong SEQ ID NO. 59,
va chudi nhe ¢6 chira trinh ty axit amin dugc thé hién trong SEQ ID NO. 60.

11. Duoc phim chtra khéng thé khang EphA4 theo diém 1 va it nhat mot chét mang
dugc dung.

12. Khang thé khang EphA4, trong d6 khang thé khang EphA4 nay chtra chudi nang va
chudi nhe, chudi ning chira trinh try axit amin duogc thé hién trong SEQ ID NO. 59,
chudi nhe chira trinh tu axit amin dugc thé hién trong SEQ ID NO. 60, va lysin & dau
tan cung C cta chudi niing bi lam khuyét.

13. Duoc phim chira khéng thé khang EphA4 theo diém 10 va it nhat mdt chat mang

duoc dung.
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[Hinh 1]
ka (1/Ms) kd (1/s) KD (M) Rmax (RU) Chi2z (RU?)
EphA4 chudt nhit 3,28 E+05 4,33.E-04 1,32.E-08 5,48 0,008
EphAd ngudi  3,79.E+05 4,48.E-04 1,19.E-08 5,40 0,012
EphA4 chudt nhit EphA4 ngudi
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[Hinh 3]
EphrinAl chudt nhit EphrinB2 chudt nhit
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[Hinh 8]
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Khang thé A

Thang ti 1é& 100um
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[Hinh 11B]

[Hinh 12]

ka (1/Ms) kd (1/s) KD (M) Rmax (RU) Chiz (RU?)

EphAd nguoi  3,70.E+05 4,94E-04 134E-09 566 0,015
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[Hinh 13]
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[Hinh 15]
EphrinAl chudt nhit EphrinB2 chudt nhit
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[Hinh 18]
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[Hinh 20]
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<120>

<130>

<150>
<151>

<160>
<170>
<210>
<211>
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<213>

<400>

EISAI R&D MANAGEMENT CO.,
Khang th& khang EphA4 va duoc phdm chia khang thé nay
ESAP1901F

JP2019-122982

2019-07-01
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45000

DANH MUC TRINH TU

PatentIn phién ban 3.5

1
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Phe

vVal

Val

Cys

Arg

865

Leu

Arg

val

Lys

His
945

Val

Val

770

Ile

Thr

Met

Ile

Pro

850

Ser

Ile

Pro

Val

Asp

930

Met

Asn

755

Leu

Pro

Ser

Ser

Lys

835

Ile

Asp

Arg

Asn

Ser

915

Asn

Ser

Ser

Glu

Ile

Ala

Tyr

820

Ala

Ala

Arg

Asn

Thr

900

Val

Phe

Gln

Asn

Asp

Arg

Ser

805

Gly

Ile

Leu

Pro

Pro

885

Ala

Gly

Thr

Asp

Leu

Asp

Trp

790

Asp

Glu

Glu

His

Lys

870

Asn

Leu

Asp

Ala

Asp
950

Val

Pro

775

Thr

Val

Arg

Glu

Gln

855

Phe

Ser

Leu

Trp

Ala

935

Leu

45000

Cys

760

Glu

Ala

Trp

Pro

Gly

840

Leu

Gly

Leu

Asp

Leu

920

Gly

Ala

Lys

Ala

Pro

Ser

Tyr

825

Tyr

Met

Gln

Lys

Pro

905

Gln

Tyr

Arg

vVal

Ala

Glu

Tyr

810

Trp

Arg

Leu

Ile

Arg

890

Ser

Ala

Thr

Ile

Ser

Tyr

Ala

795

Gly

Asp

Leu

Asp

Val

875

Thr

Ser

Ile

Thr

Gly
955

Asp

Thr

780

Ile

Ile

Met

Pro

Cys

860

Asn

Gly

Pro

Lys

Leu

940

Ile

Phe

765

Thr

Ala

Val

Ser

Pro

845

Trp

Met

Ser

Glu

Met

925

Glu

Thr

Gly

Arg

Tyr

Met

Asn

830

Pro

Gln

Leu

Glu

Phe

910

Asp

Ala

Ala

Met

Gly

Arg

Trp

815

Gln

Met

Lys

Asp

Ser

895

Ser

Arg

Val

Ile

Ser

Gly

Lys

800

Glu

Asp

Asp

Glu

Lys

880

Ser

Ala

Tyr

Val

Thr
960
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45000

His Gln Asn Lys Ile Leu Ser Ser Val Gln Ala Met Arg Thr Gln Met

965

970

Gln Gln Met His Gly Arg Met Val Pro Val

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

<400>

Val Thr Gly

1

Ser Arg

Gly Gly

Arg Thr

50

Leu Arg

65

Glu Ile

Gly Thr

Asp Lys

Ile Ala
130

2
5

28

PRT
Chudét nhit nha

2

Ser

Trp

35

Tyr

Thr

Lys

Cys

Glu

115

Ala

980

Ser

Val

20

Glu

Gln

Asp

Phe

Lys

100

Arg

Asp

Arg

Gln

Glu

Val

Trp

Thr

85

Glu

Phe

Glu

Val

Gly

Val

Cys

Ile

70

Leu

Thr

Ile

Ser

Tyr

Glu

Ser

Asn

55

Thr

Arg

Phe

Arg

Phe
135

Pro

Leu

Ile

40

Val

Arg

Asp

Asn

Glu

120

Thr

985

Ala

Gly

25

Met

Met

Glu

Cys

Leu

105

Ser

Gln

Asn

10

Trp

Asp

Glu

Gly

Asn

90

Gln

Val

Glu

Ile

Glu

Ala

Ala

75

Ser

Tyr

Phe

Asp

Val

Ala

Lys

Ser

60

Gln

Leu

Tyr

Gly

Ile
140

Thr

Ser

Asn

45

Gln

Arg

Pro

Glu

Lys

125

Gly

Leu

Pro

30

Thr

Asn

Val

Gly

Ser

110

Ile

Asp

975

Leu

15

Leu

Pro

Asn

Tyr

Val

95

Asp

Asp

Arg

Asp

Glu

Ile

Trp

Ile

80

Met

Asn

Thr

Ile
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Met

145

Gly

Ser

Ala

Glu

Lys

225

Cys

Cys

Lys

Thr

Pro

305

Asn

- Gly

Lys

Phe

val

Gln

vVal

210

Met

Leu

Lys

Cys

Cys

290

Cys

Glu

Arg

Leu

Tyr

Arg

Phe

195

Arg

Tyr

Cys

Ile

Pro

275

Asp

Thr

Thr

Gln

Asn

Leu

Val

180

Pro

Gly

Cys

Asn

Gly

260

Pro

Arg

Arg

Ser

Asp
340

Thr

Ala

165

Phe

Asp

Ser

Gly

Ala

245

Tyr

His

Gly

Pro

Val

325

Ile

Glu

150

Phe

Tyr

Thr

Cys

Ala

230

Gly

Tyr

Ser

Phe

Pro

310

Asn

Ser

Ile

Gln

Lys

Ile

Val

215

Asp

His

Lys

Tyr

Phe

295

Ser

Leu

Tyr

45000

Arg

Asp

Lys

Thr

200

Asn

Gly

Glu

Ala

Ser

280

Arg

Ala

Glu

Asn

Asp

Val

Cys

185

Gly

Asn

Glu

Glu

Leu

265

vVal

Ala

Pro

Trp

Val
345

Val

Gly

170

Pro

Ala

Ser

Trp

Gln

250

Ser

Trp

Asp

Leu

Ser

330

Val

Gly

155

Ala

Leu

Asp

Glu

Leu

235

Asn

Thr

Glu

Asn

Asn

315

Ser

Cys

Pro

Cys

Thr

Thr

Glu

220

Val

Gly

Asp

Gly

Asp

300

Leu

Pro

Lys

Leu

Ile

Val

Ser

205

Lys

Pro

Glu

Ala

Ala

285

Ala

Ile

Gln

Lys

Ser

Ala

Arg

190

Ser

Asp

Ile

Cys

Ser

270

Thr

Ala

Ser

Asn

Cys
350

Lys

Leu

175

Asn

Leu

Val

Gly

Gln

255

Cys

Ser

Ser

Asn

Thr

335

Gly

Lys

160

vVal

Leu

Val

Pro

Asn

240

Ala

Ala

Cys

Met

vVal

320

Gly

Ala

90/146



Gly

Pro

Leu

385

Ser

Thr

Val

Asn

Asn

465

Ile

Arg

Thr

Asp

Gln

370

Ala

Lys

Asn

Thr

Gly

450

Glu

Lys

Thr

Asn

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

<220>
<223>

Pro

355

Gln

His

Tyr

Gln

Arg

435

Val

Arg

Gly

Ala

Thr

515

3
1030
PRT

Ser

Asn

Thr

Asn

Ala

420

Tyr

Ile

Ser

Leu

Ala

500

Val

Trinh tu

Lys

Gly

Asn

Pro

405

Ala

Ser

Leu

Tyr

Asn

485

Gly

Pro

Nhén tao

Cys

Leu

Tyr

390

Ser

Pro

Val

Glu

Arg

470

Pro

Tyr

Ser

Arg

Lys

375

Thr

Pro

Ser

Ala

Tyr

455

Ile

Leu

Gly

Arg

Polypeptit tdng hop

45000

Pro

360

Thr

Phe

Asp

Ser

Leu

440

Glu

Val

Thr

Asp

Ile
520

Cys

Thr

Glu

Gln

Ile

425

Ala

Val

Arg

Ser

Phe

505

Ile

Gly

Arg

Ile

Ser

410

Ala

Trp

Lys

Thr

Tyr

490

Ser

Gly

Ser

Val

Trp

395

Val

Leu

Leu

Tyr

Ala

475

Val

Glu

Asp

Gly

Ser

380

Ala

Ser

Val

Glu

Tyr

460

Ala

Phe

Pro

Gly

Val

365

Ile

Val

Val

Gln

Pro

445

Glu

Arg

His

Leu

Ala
525

His

Thr

Asn

Thr

Ala

430

Asp

Lys

Asn

Val

Glu

510

Asn

Tyr

Asp

Gly

Val

415

Lys

Arg

Asp

Thr

Arg

495

Val

Ser

Thr

Leu

vVal

400

Thr

Glu

Pro

Gln

Asp

480

Ala

Thr

Thr
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<400>

Val Thr Gly

1

Ser

Gly

Arg

Leu

65

Glu

Gly

Asp

Ile

Met

145

Gly

Ser

Ala

Arg

Gly

Thr

50

Arg

Ile

Thr

Lys

Ala

130

Lys

Phe

Val

Gln

Ser

Trp

35

Tyr

Thr

Lys

Cys

Glu

115

Ala

Leu

Tyr

Arg

Phe

Ser

Val

20

Glu

Gln

Asp

Phe

Lys

100

Arg

Asp

Asn

Leu

Val

180

Pro

Arg

Gln

Glu

Val

Trp

Thr

85

Glu

Phe

Glu

Thr

Ala

165

Phe

Asp

Val

Gly

Val

Cys

Ile

70

Leu

Thr

Ile

Ser

Glu

150

Phe

Tyr

Thr

Tyr

Glu

Ser

Asn

55

Thr

Arg

Phe

Arg

Phe

135

Ile

Gln

Lys

Ile

45000

Pro

Leu

Ile

40

Val

Arg

Asp

Asn

Glu

120

Thr

Arg

Asp

Lys

Thr

Ala

Gly

25

Met

Met

Glu

Cys

Leu

105

Ser

Gln

Asp

Val

Cys

185

Gly

Asn

10

Trp

Asp

Glu

Gly

Asn

90

Tyr

Gln

Val

Val

Gly

170

Pro

Ala

Glu

Ile

Glu

Ala

Ala

75

Ser

Tyr

Phe

Asp

Gly

155

Ala

Leu

Asp

Val

Ala

Lys

Ser

60

Gln

Leu

Tyr

Gly

Ile

140

Pro

Cys

Thr

Thr

Thr

Ser

Asn

45

Gln

Arg

Pro

Glu

Lys

125

Gly

Leu

Ile

Val

Ser

Leu

Pro

30

Thr

Asn

Val

Gly

Ser

110

Ile

Asp

Ser

Ala

Arg

190

Ser

Leu

15

Leu

Pro

Asn

Tyr

Val

95

Asp

Asp

Arg

Lys

Leu

175

Asn

Leu

Asp

Glu

Ile

Trp

Ile

80

Met

Asn

Thr

Ile

Lys

160

Val

Leu

Val
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Glu

Lys

225

Cys

Cys

Lys

Thr

Pro

305

Asn

Gly

Gly

Pro

Leu

385

Ser

Val

210

Met

Leu

Lys

Cys

Cys

290

Cys

Glu

Arg

Asp

Gln

370

Ala

Lys

195

Arg

Tyr

Cys

Ile

Pro

275

Asp

Thr

Thr

Gln

Pro

355

Gln

His

Tyr

Gly

Cys

Asn

Gly

260

Pro

Arg

Arg

Ser

Asp

340

Ser

Asn

Thr

Asn

Ser

Gly

Ala

245

Tyr

His

Gly

Pro

Val

325

Ile

Lys

Gly

Asn

Pro

Cys

Ala

230

Gly

Tyr

Ser

Phe

Pro

310

Asn

Ser

Cys

Leu

Tyr

390

Ser

Val

215

Asp

His

Lys

Tyr

Phe

295

Ser

Leu

Tyr

Arg

Lys

375

Thr

Pro

45000

200

Asn

Gly

Glu

Ala

Ser

280

Arg

Ala

Glu

Asn

Pro

360

Thr

Phe

Asp

Asn

Glu

Glu

Leu

265

vVal

Ala

Pro

Trp

Val

345

Cys

Thr

Glu

Gln

Ser

Trp

Gln

250

Ser

Trp

Asp

Leu

Ser

330

Val

Gly

Arg

Ile

Ser

10

Glu

Leu

235

Asn

Thr

Glu

Asn

Asn

315

Ser

Cys

Ser

Val

Trp

395

Val

Glu

220

Val

Gly

Asp

Gly

Asp

300

Leu

Pro

Lys

Gly

Ser

380

Ala

Ser

205

Lys

Pro

Glu

Ala

Ala

285

Ala

Ile

Gln

Lys

Val

365

Ile

Val

Val

Asp

Ile

Cys

Ser

270

Thr

Ala

Ser

Asn

Cys

350

His

Thr

Asn

Thr

Val

Gly

Gln

255

Cys

Ser

Ser

Asn

Thr

335

Gly

Tyr

Asp

Gly

Val

Pro

Asn

240

Ala

Ala

Cys

Met

Val

320

Gly

Ala

Thr

Leu

Val

400

Thr
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Thr

vVal

Asn

Asn

465

Ile

Arg

Thr

Ala

Arg

545

Gln

Val

Lys

Ala

Asn

Thr

Gly

450

Glu

Lys

Thr

Asn

Ala

530

Glu

Thr

Ser

Leu

Leu

Gln

Arg

435

Val

Arg

Gly

Ala

Thr

515

Ala

Ala

Ala

Thr

Gly

595

Ser

Ala

420

Tyr

Ile

Ser

Leu

Ala

500

Val

Ile

Ala

Ala

Val

580

Pro

Lys

405

Ala

Ser

Leu

Tyr

Asn

485

Gly

Pro

Ile

Glu

Lys

565

Thr

Glu

Thr

Pro

Val

Glu

Arg

470

Pro

Tyr

Ser

Pro

Ala

550

Asn

Ala

Ile

Tyr

Ser

Ala

Tyr

455

Ile

Leu

Gly

Arg

Val

535

Leu

Leu

Ala

Pro

Asn

45000

Ser

Leu

440

Glu

Val

Thr

Asp

Ile

520

Glu

Gly

Ile

Arg

Leu

600

Val

Ile

425

Ala

Val

Arg

Ser

Phe

505

Ile

Glu

Ala

Ile

Ile

585

Ala

Asp

410

Ala

Trp

Lys

Thr

Tyr

490

Ser

Gly

Glu

Ala

Phe

570

Leu

Met

Lys

11

Leu

Leu

Tyr

Ala

475

vVal

Glu

Asp

Asn

Lys

555

Leu

Lys

Asp

His

Val

Glu

Tyr

460

Ala

Phe

Pro

Gly

Pro

540

Lys

Gly

Gly

Arg

Val

Gln

Pro

445

Glu

Arg

His

Leu

Ala

525

Asp

Leu

Asp

Gln

Phe

605

Pro

Ala

430

Asp

Lys

Asn

Val

Glu

510

Asn

Phe

Gln

Gly

Lys

590

Pro

Asp

415

Lys

Arg

Asp

Thr

Arg

495

Val

Ser

Trp

Pro

Met

575

Lys

Tyr

Ser

Glu

Pro

Gln

Asp

480

Ala

Thr

Thr

Asn

Ala

560

Gly

Asp

Val

Gly
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Ala

625

Ile

Gly

Ser

Gly

Val

705

Leu

Tyr

Ser

Leu

Met

785

Glu

Pro

610

Thr

Gly

Asn

Val

Thr

690

Pro

Ile

Met

Gln

Ala

770

Gln

Pro

Ser

Ala

Leu

Glu

Gly

675

Tyr

Ala

Ser

Phe

Gly

755

Lys

Ala

Gly

Leu

Thr

Ser

Val

660

Val

Ala

Ser

Asn

Arg

740

Gly

Arg

Ser

Asp

Met

Ala

Ala

645

Ile

Val

His

Ala

Met

725

Met

Thr

Gln

Leu

Met

805

Glu

Tyr

630

Ala

Ser

Thr

Thr

Arg

710

Asp

Gly

Arg

Gly

Asp

790

Lys

Met

615

Leu

Ala

Val

Thr

Val

695

Gln

Ile

Thr

Leu

Ala

775

Pro

Tyr

Thr

45000

Cys

Arg

Met

Thr

680

Asn

Glu

Asp

Pro

Asp

760

Arg

Ser

Glu

Glu

Gly

Phe

Asn

665

Arg

Arg

Gly

Val

Asp

745

Gly

Tyr

Val

Ile

Ala

Val

Asn

650

Arg

vVal

Asn

Cys

Ile

730

Pro

Lys

Val

Thr

His

810

Ala

12

Lys

635

Gln

Ala

Gln

Trp

Gln

715

Leu

Glu

Asn

Trp

His

795

Arg

Leu

620

Gly

Cys

Lys

His

Tyr

700

Asp

Gly

Tyr

Leu

Asn

780

Leu

Asp

Arg

Asn

Asn

Lys

Ala

685

Ser

Ile

Gly

Pro

Val

765

Arg

Met

Ser

Leu

Phe

Thr

Ala

670

Ser

Asp

Ala

Gly

Asp

750

Gln

Thr

Gly

Thr

Leu

Gln

Thr

655

Gly

Pro

Ala

Thr

Arg

735

Asp

Glu

Glu

Leu

Leu

815

Ser

Thr

640

Arg

Lys

Ala

Asp

Gln

720

Lys

Tyr

Trp

Leu

Phe

800

Asp

Arg
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Asn

Gly

Phe

865

Thr

Gly

Ala

Gly

Ser

945

Glu

Ala

Met

Pro

His

Pro

His

850

Asp

Leu

Tyr

Arg

Tyr

930

Gly

Thr

His

Ala

Pro

1010

His

Arg

835

His

Asp

Ser

Pro

Asp

915

Val

Ser

His

Leu

Phe
995

820

Gly

Glu

Ala

Leu

Leu

900

Arg

Leu

Pro

Ala

Val

980

Ala

Phe

Ser

Ile

Val

885

Arg

Lys

Lys

Glu

Gly

965

His

Ala

Phe

Arg

Glu

870

Thr

Gly

Ala

Asp

Tyr

950

Glu

Gly

Cys

Leu

Ala

855

Arg

Ala

Ser

Tyr

Gly

935

Arg

Asp

Val

Leu

45000

Phe

840

Tyr

Ala

Asp

Ser

Thr

920

Ala

Gln

Val

Gln

Glu
1000

825

vVal

Arg

Gly

His

Ile

905

Val

Arg

Gln

Ala

Glu
985

Pro Tyr Thr Ala Cys

Glu

Ala

Gln

Ser

890

Phe

Leu

Pro

Ser

Val

970

Gln

Gly

Leu

Leu

875

His

Gly

Leu

Asp

Ala

955

Phe

Thr

Gly

Thr

860

Thr

Val

Leu

Tyr

Val

940

Val

Ala

Phe

Arg
845
Glu
Ser
Phe
Ala
Gly
925
Thr
Pro

Arg

Ile

830

Ile

Thr

Glu

Ser

Pro

910

Asn

Glu

Leu

Gly

Ala
990

Asp Leu Ala

1005

Asp

Ile

Glu

Phe

895

Gly

Gly

Ser

Asp

Pro

975

His

His

Met

Asp

880

Gly

Lys

Pro

Glu

Glu

960

Gln

Val

Ala Gly Thr Thr Asp Ala Ala His Pro Gly His His His
1020

His His His His His

1015

13
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102

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

<400>

5

4
19
PRT

Chudt nh&t nha

4

Met Ala Gly

1

Cys Asp Ala

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

<400>

986
PRT
Homo

5

Met Ala Gly

1

Cys

Leu

Pro

Thr

65

Asn

Val

Asp

Leu

Leu

50

Pro

Asn

Tyr

Ala

Asp

35

Glu

Ile

Trp

Ile

45000

1030

Ile Phe Tyr Phe Ile Leu Phe Ser Phe Leu Phe Gly Ile

5

sapiens

Ile

Val

20

Ser

Gly

Arg

Leu

Glu
100

Phe

Thr

Arg

Gly

Thr

Arg

85

Ile

Tyr

Gly

Ser

Trp

Tyr

70

Thr

Lys

Phe

Ser

Val

Glu

55

Gln

Asp

Phe

Ala

Arg

Gln

40

Glu

Val

Trp

Thr

Leu

val

25

Gly

vVal

Cys

Ile

Leu
105

10

Phe

10

Tyr

Glu

Ser

Asn

Thr

90

Arg

14

Ser

Pro

Leu

Ile

Val

75

Arg

Asp

Cys

Ala

Gly

Met

60

Met

Glu

Cys

Leu

Asn

Trp

45

Asp

Glu

Gly

Asn

15

Phe Gly
15

Glu Val
30

Ile Ala

Glu Lys

Pro Ser

Ala Gln

95

Ser Leu
110

Ile

Thr

Ser

Asn

Gln

80

Arg

Pro
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Gly

Ser

Ile

145

Asp

Ser

Ala

Arg

Ser

225

Asp

Ile

Cys

Thr

Thr
305

vVal

Asp

130

Asp

Arg

Lys

Leu

Asn

210

Leu

Val

Gly

Gln

Cys

290

Ser

Met

115

Asn

Thr

Ile

Lys

Val

195

Leu

Val

Pro

Asn

Ala

275

Ala

Cys

Gly

Asp

Ile

Met

Gly

Thr

Lys

Ala

Lys

165

Phe

180 -

Ser

Ala

Glu

Lys

Cys

260

Cys

Lys

Thr

Val

Gln

Val

Met

245

Leu

Lys

Cys

Cys

Cys

Glu

Ala

150

Leu

Tyr

Arg

Phe

Arg

230

Tyr

Cys

Ile

Pro

Asp
310

Lys

Arg

135

Asp

Asn

Leu

Val

Pro

215

Gly

Cys

Asn

Gly

Pro

295

Arg

45000

Glu

120

Phe

Glu

Thr

Ala

Phe

200

Asp

Ser

Gly

Ala

Tyr

280

His

Gly

Thr

Ile

Ser

Glu

Phe

185

Tyr

Thr

Cys

Ala

Gly

265

Tyr

Ser

Phe

Phe

Arg

Phe

Ile

170

Gln

Lys

Ile

Val

Asp

250

His

Lys

Tyr

Phe

15

Asn

Glu

Thr

155

Arg

Asp

Lys

Thr

Asn

235

Gly

Glu

Ala

Ser

Arg
315

Leu

Asn

140

Gln

Asp

Val

Cys

Gly

220

Asn

Glu

Glu

Leu

Val

300

Ala

Tyr

125

Gln

Val

Val

Gly

Pro

205

Ala

Ser

Trp

Arg

Ser

285

Trp

Asp

Tyr

Phe

Asp

Gly

Ala

190

Leu

Asp

Glu

Leu

Ser

270

Thr

Glu

Asn

Tyr

Val

Ile

Pro

175

Cys

Thr

Thr

Glu

Val

255

Gly

Asp

Gly

Asp

Glu

Lys

Gly

160

Leu

Ile

Val

Ser

Lys

240

Pro

Glu

Ala

Ala

Ala
320
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Ala

Ser

Asn

Cys

His

385

Thr

Asn

Thr

Ala

Asp

465

Lys

Asn

Val

Ser

Asn

Thr

Gly

370

Tyr

Asp

Gly

Val

Lys

450

Arg

Asp

Thr

Arg

Met

Val

Gly

355

Ala

Thr

Leu

Val

Thr

435

Glu

Pro

Gln

Asp

Ala
515

Pro

Asn

340

Gly

Gly

Pro

Leu

Ser

420

Thr

Val

Asn

Asn

Ile

500

Arg

Cys

325

Glu

Arg

Asp

Gln

Ala

405

Lys

Asn

Thr

Gly

Glu

485

Lys

Thr

Thr

Thr

Gln

Pro

Gln

390

His

Tyr

Gln

Arg

Val

470

Arg

Gly

Ala

Arg

Ser

Asp

Ser

375

Asn

Thr

Asn

Ala

Tyr

455

Ile

Ser

Leu

Ala

45000

Pro

Val

Ile

360

Lys

Gly

Asn

Pro

Ala

440

Ser

Leu

Tyr

Asn

Gly
520

Pro

Asn

345

Ser

Cys

Leu

Tyr

Asn

425

Pro

Val

Glu

Arg

Pro

505

Tyr

Ser

330

Leu

Tyr

Arg

Lys

Thr

410

Pro

Ser

Ala

Tyr

Ile

490

Leu

Gly

16

Ala

Glu

Asn

Pro

Thr

395

Phe

Asp

Ser

Leu

Glu

475

Val

Thr

Asp

Pro

Trp

Val

Cys

380

Thr

Glu

Gln

Ile

Ala

460

Val

Arg

Ser

Phe

Leu

Ser

Val

365

Gly

Lys

Ile

Ser

Ala

445

Trp

Lys

Thr

Tyr

Ser
525

Asn

Ser

350

Cys

Ser

Val

Trp

Val

430

Leu

Leu

Tyr

Ala

Val

510

Glu

Leu

335

Pro

Lys

Gly

Ser

Ala

415

Ser

Val

Glu

Tyr

Ala

495

Phe

Pro

Ile

Gln

Lys

Val

Ile

400

Val

Val

Gln

Pro

Glu

480

Arg

His

Leu
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Glu

Asn

545

Val

Ser

Val

val

Lys

625

Lys

Ala

Ile

Val

Gly

705

Ile

vVal

530

Ser

Ile

Lys

Arg

Arg

610

Val

Val

Gly

Met

Thr

690

Ser

Gln

Thr

Thr

Leu

Ala

Thr

595

Glu

Ile

Pro

Gly

675

Lys

Leu

Leu

Thr

Val

Ile

Lys

580

Tyr

Phe

Gly

Gly

Thr

660

Gln

Cys

Asp

Val

Asn

Leu

Ala

565

Gln

vVal

Ala

Val

Lys

645

Asp

Phe

Lys

Ala

Gly
725

Thr

Leu

550

Ala

Glu

Asp

Lys

Gly

630

Arg

Lys

Asp

Pro

Phe

710

Met

Val

535

Val

Phe

Ala

Pro

Glu

615

Glu

Glu

Gln

His

Val

695

Leu

Leu

45000

Pro

Ser

Val

Asp

Phe

600

Ile

Phe

Ile

Arg

Pro

680

Met

Arg

Arg

Ser

vVal

Ile

Glu

585

Thr

Asp

Gly

Cys

Arg

665

Asn

Ile

Lys

Gly

Arg

Ser

Ser

570

Glu

Tyr

Ala

Glu

vVal

650

Asp

Ile

Ile

Asn

Ile
730

17

Ile

Gly

555

Arg

Lys

Glu

Ser

Val

635

Ala

Phe

Ile

Thr

Asp

715

Gly

Ile

540

Ser

Arg

His

Asp

Cys

620

Cys

Ile

Leu

His

Glu

700

Gly

Ser

Gly

Val

Arg

Leu

Pro

605

Ile

Ser

Lys

Ser

Leu

685

Tyr

Arg

Gly

Asp

Val

Ser

Asn

590

Asn

Lys

Gly

Thr

Glu

670

Glu

Met

Phe

Met

Gly

Leu

Lys

575

Gln

Gln

Ile

Arg

Leu

655

Ala

Gly

Glu

Thr

Lys
735

Ala

Val

560

Tyr

Gly

Ala

Glu

Leu

640

Lys

Ser

Val

Asn

Val

720

Tyr
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Leu

Leu

Arg

Lys

785

Phe

vVal

Val

Cys

Arg

865

Leu

Arg

Val

Lys

Ser

vVal

Val

770

Ile

Thr

Met

Ile

Pro

850

Ser

Ile

Pro

Val

Asp
930

Asp

Asn

755

Leu

Pro

Ser

Ser

Lys

835

Ile

Asp

Arg

Asn

Ser

915

Asn

Met

740

Ser

Glu

Ile

Ala

Tyr

820

Ala

Ala

Arg

Asn

Thr

900

Val

Phe

Ser

Asn

Asp

Arg

Ser

805

Gly

Ile

Leu

Pro

Pro

885

Ala

Gly

Thr

Tyr

Leu

Asp

Trp

790

Asp

Glu

Glu

His

Lys

870

Asn

Leu

Asp

Ala

Val

Val

Pro

775

Thr

Val

Arg

Glu

Gln

855

Phe

Ser

Leu

Trp

Ala
935

45000

His

Cys

760

Glu

Ala

Trp

Pro

Gly

840

Leu

Gly

Leu

Asp

Leu

920

Gly

Arg

745

Lys

Ala

Pro

Ser

Tyr

825

Tyr

Met

Gln

Lys

Pro

905

Gln

Tyr

Asp

Val

Ala

Glu

Tyr

810

Trp

Arg

Leu

Ile

Arg

890

Ser

Ala

Thr

18

Leu

Ser

Tyr

Ala

795

Gly

Asp

Leu

Asp

Val

875

Thr

Ser

Ile

Thr

Ala

Asp

Thr

780

Ile

Ile

Met

Pro

Cys

860

Asn

Gly

Pro

Lys

Leu
940

Ala

Phe

765

Thr

Ala

Val

Ser

Pro

845

Trp

Met

Thr

Glu

Met

925

Glu

Arg

750

Gly

Arg

Tyr

Met

Asn

830

Pro

Gln

Leu

Glu

Phe

910

Asp

Ala

Asn

Met

Gly

Arg

Trp

815

Gln

Met

Lys

Asp

Ser

895

Ser

Arg

Val

Ile

Ser

Gly

Lys

800

Glu

Asp

Asp

Glu

Lys

880

Ser

Ala

Tyr

Val
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His

945

His

Gln

Val

Gln

Gln

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

<400>

Asn

Asn

Met

528
PRT
Homo

6

Val Thr Gly

1

Ser

Gly

Arg

Leu

65

Glu

Gly

Asp

Arg

Gly

Thr

50

Arg

Ile

Thr

Lys

Ser

Trp

35

Tyr

Thr

Lys

Cys

Glu
115

Gln

Lys

His
980

Glu

Ile
965

Gly

sapiens

Ser

Val

20

Glu

Gln

Asp

Phe

Lys

100

Arg

Arg

Gln

Glu

Val

Trp

Thr

85

Glu

Phe

Asp
950

Leu

Arg

Val

Gly

Val

Cys

Ile

70

Leu

Thr

Ile

45000

Leu Ala Arg

Ser Ser Val

Met

Tyr

Glu

Ser

Asn

55

Thr

Arg

Phe

Arg

Val

Pro

Leu

Ile

40

Val

Arg

Asp

Asn

Glu
120

Pro
985

Ala

Gly

25

Met

Met

Glu

Cys

Leu

105

Asn

102/146

Ile Gly Ile Thr Ala Ile Thr

955

960

Gln Ala Met Arg Thr Gln Met

970

Val

Asn

10

Trp

Asp

Glu

Gly

Asn

90

Tyr

Gln

19

Glu

Ile

Glu

Pro

Ala

75

Ser

Tyr

Phe

Val

Ala

Lys

Ser

60

Gln

Leu

Tyr

Val

Thr

Ser

Asn

45

Gln

Arg

Pro

Glu

Lys
125

Leu

Pro

30

Thr

Asn

Val

Gly

Ser

110

Ile

975

Leu

15

Leu

Pro

Asn

Tyr

Val

95

Asp

Asp

Asp

Glu

Ile

Trp

Ile

80

Met

Asn

Thr



Ile

Met

145

Gly

Ser

Ala

Glu

Lys

225

Cys

Cys

Lys

Thr

Pro

305

Asn

Ala

130

Lys

Phe

Val

Gln

Val

210

Met

Leu

Lys

Cys

Cys

290

Cys

Glu

Ala

Leu

Tyr

Arg

Phe

195

Arg

Tyr

Cys

Ile

Pro

275

Asp

Thr

Thr

Asp

Asn

Leu

vVal

180

Pro

Gly

Cys

Asn

Gly

260

Pro

Arg

Arg

Ser

Glu

Thr

Ala

165

Phe

Asp

Ser

Gly

Ala

245

Tyr

His

Gly

Pro

Val
325

Ser

Glu

150

Phe

Tyr

Thr

Cys

Ala

230

Gly

Tyr

Ser

Phe

Pro

310

Asn

Phe

135

Ile

Gln

Lys

Ile

Val

215

Asp

His

Lys

Tyr

Phe

295

Ser

Leu

45000

Thr

Arg

Asp

Lys

Thr

200

Asn

Gly

Glu

Ala

Ser

280

Arg

Ala

Glu

Gln

Asp

Val

Cys

185

Gly

Asn

Glu

Glu

Leu

265

vVal

Ala

Pro

Trp

vVal

Val

Gly

170

Pro

Ala

Ser

Trp

Arg

250

Ser

Trp

Asp

Leu

Ser
330

20

Asp

Gly

155

Ala

Leu

Asp

Glu

Leu

235

Ser

Thr

Glu

Asn

Asn

315

Ser

Ile

140

Pro

Cys

Thr

Thr

Glu

220

Val

Gly

Asp

Gly

Asp

300

Leu

Pro

Gly

Leu

Ile

Val

Ser

205

Lys

Pro

Glu

Ala

Ala

285

Ala

Ile

Gln

Asp

Ser

Ala

Arg

190

Ser

Asp

Ile

Cys

Thr

270

Thr

Ala

Ser

Asn

Arg

Lys

Leu

175

Asn

Leu

Val

Gly

Gln

255

Cys

Ser

Ser

Asn

Thr
335

Ile

Lys

160

Val

Leu

Val

Pro

Asn

240

Ala

Ala

Cys

Met

Val

320

Gly
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Gly

Gly

Pro

Leu

385

Ser

Thr

Val

Asn

Asn

465

Ile

Arg

Thr

Arg

Asp

Gln

370

Ala

Lys

Asn

Thr

Gly

450

Glu

Lys

Thr

Asn

<210>
<211>

<212>

<213>

Gln

Pro

355

Gln

His

Tyr

Gln

Arg

435

Val

Arg

Gly

Ala

Thr
515

12
ADN
Trinh tu

Asp

340

Ser

Asn

Thr

Asn

Ala
420

Tyr

Ile

Ser

Leu

Ala

500

Val

Ile

Lys

Gly

Asn

Pro

405

Ala

Ser

Leu

Tyr

Asn

485

Gly

Pro

Nhén tao

Ser

Cys

Leu

Tyr

390

Asn

Pro

Val

Glu

Arg

470

Pro

Tyr

Ser

Tyr

Arg

Lys

375

Thr

Pro

Ser

Ala

Tyr

455

Ile

Leu

Gly

Arg

45000

Asn

Pro

360

Thr

Phe

Asp

Ser

Leu

440

Glu

Val

Thr

Asp

Ile
520

Val

345

Cys

Thr

Glu

Gln

Ile

425

Ala

Val

Arg

Ser

Phe

505

Ile

Val

Gly

Lys

Ile

Ser

410

Ala

Trp

Lys

Thr

Tyr

490

Ser

Gly

21

Cys

Ser

Val

Trp

395

Val

Leu

Leu

Tyr

Ala

475

Val

Glu

Asp

Lys

Gly

Ser

380

Ala

Ser

Val

Glu

Tyr

460

Ala

Phe

Pro

Gly

Lys

Val

365

Ile

Val

Val

Gln

Pro

445

Glu

Arg

His

Leu

Ala
525

Cys

350

His

Thr

Asn

Thr

Ala

430

Asp

Lys

Asn

Val

Glu

510

Asn

Gly

Tyr

Asp

Gly

Val

415

Lys

Arg

Asp

Thr

Arg

495

Val

Ser

Ala

Thr

Leu

Val

400

Thr

Glu

Pro

Gln

Asp

480

Ala

Thr

Thr
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<220>
<223>

<400>

45000

ad29s

7

acatcactcc gt

12

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

<220>
<223>

<400>

acggagtgat gtccgtcgac gtatctctge gttgatactt cagcgtagct

50

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

<220>
<223>

<400>

8

50

ADN

Trinh ty Nhén tao

ad29AS

8

9

26

ADN

Trinh ty Nhén tao

Poan mdi tdng hop

9

agctacgctg aagtatcaac gcagag

26

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

<220>
<223>

<400>

10

20

ADN

Trinh ty Nhan tao

Doan mdi tdng hop

10

gccagtggat agactgatgg

20

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

11

21

ADN

Trinh tu Nhé&n tao

22
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<220>

<223> Doan mdi tdng hop

gatggataca gttggtgcag c

<400> 11
21

<210> 12
<211> 19
<212> PRT

<213> Trinh ty Nhan tao

<220>

<223> Polypeptit tdng hop

<400> 12

45000

Met Ala Val Leu Val Leu Leu Leu Cys Leu Val Thr Phe Pro Ser Cys

1

Val Leu Ser

<210> 13
<211> 125
<212> PRT

<213> Trinh ty Nhén tao

<220>

5

<223> Polypeptit tdng hop

<400> 13

Gln Val Gln
1

Ser Leu Ser

Gly Val His
35

Gly Val Ile
50

Leu Lys Gln
5

Ile Thr Cys
20

Trp Val Arg

Trp Arg Gly

Ser

Thr

Gln

Gly
55

Gly

Val

Ser

40

Ser

10

Pro Ser Leu Val

10

Ser Gly Phe Ser

25

Pro Gly Lys Gly

Thr Asp Tyr Asn

23

60

Gln

Leu

Leu

45

Ala

Pro

Thr

30

Glu

Ala

15

Ser Gln

15

Arg Tyr

Trp Leu

Phe Met
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45000

Ser Arg Leu Ser Ile Thr Lys Asp Asn Ser Lys Ser Gln Val Phe Phe
65 70 75 80

Lys Met Asn Ser Leu Gln Ala Asp ASp Thr Ala Ile Tyr Tyr Cys Ala
85 90 95

Lys Glu Ser Leu Phe Gly Val Tyr Tyr Asp Tyr Gly Tyr Tyr Ser Met
100 105 110

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

115 120 125
<210> 14
<211> 22
<212> PRT

<213> Trinh ty Nhén tao

<220>
<223> Polypeptit tdng hop

<400> 14
Met Asp Met Arg Val Pro Ala His Val Phe Gly Phe Leu Leu Leu Trp

1 5 10 15

Phe Pro Gly Thr Arg Cys
20

<210> 15
<211> 107
<212> PRT

<213> Trinh tu Nhén tao

<220>
<223> Polypeptit tdng hop

<400> 15

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gln Glu Ile Ser Gly Tyr
20 25 30

24
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Leu Ser

Tyr Ala
50

Ser Arg
65

Glu Asp

Thr Phe

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

<220>
<223>

<400>
atggctg
57

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

<220>
<223>

<400>
caggtgc
60

acctgca
120

ccaggaa
180

45000 108/146

Trp Leu Gln Gln Lys Pro Asp Gly Thr Ile Lys Arg Leu Ile
35 40 45

Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly
55 60
Ser Gly Ser Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Ser
70 75 80
Phe Ala Asp Tyr Tyr Cys Leu Gln Tyr Ala Ser Tyr Pro Leu
85 90 95
Gly Ala Gly Thr Lys Leu Glu Leu Lys
- 100 105

16

57
ADN

Trinh tu Nhén tao

Polynucleotit tdng hop"

16
tcc tggtgctgct cctctgectg gtgacattcec caagctgtgt cctgtcc

17

375

ADN

Trinh ty Nhan tao

Polynucleotit tdng hop"
17
agc tgaagcagtc aggacctagce ctagtgcagc cctcacagag cctgtccata

cag tctctggttt ctcattaact aggtatggtg tacactgggt tcgccagtct

agg gtctggagtg gctgggagtg atttggagag gtggaagcac agactacaat

25



45000

tgtccagact gagcatcacc aaggacaact ccaagagcca agttttcttt

gtctgcaagc tgatgacact gccatatact actgtgccaa agaaagccta

actatgatta cgggtactat tctatggact actggggtca aggaacctca

cctca

Trinh ty Nhén tao

Polynucleotit tdng hop"

atggacatga gggttcctgc tcacgttttt ggcttcttgt tgctctggtt tccaggtacc

gcagctttca
240
aaaatgaaca
300
tttggggtct
360
gtcaccgtct
375

<210> 18
<211> 66
<212> ADN
<213>
<220>
<223>
<400> 18
60

agatgt

66

<210> 19
<211> 321
<212> ADN
<213>
<220>
<223>
<400> 19
gacatccaaa
60
ctcacttgtc
120
gatggaacta
180
aggttcagtg
240
gaagattttg
300

Trinh tyu Nhan tao

Polynucleotit tdéng hop"

tgacccagtc tccatcctce

gggcaagtca ggaaattagt

ttaaacgcct gatctacgcecce

gcagtaggtc tgggtcagat

cagactatta ctgtctacaa

ttatctgcct

ggttacttaa

gcatccactt

tattctctca

tatgctagtt

26

ctctgggaga

gctggcttca

tagattctgg

ccatcagcag

atccgctcac

aagagtcagt

gcagaaacca

tgtcccaaaa

ccttgagtct

gttcggtgcet



gggaccaagc tggagctgaa a

321

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

<220>
<223>

<400>

gcgaagcttg ccgccaccat ggctgtcctg gtgctgctcc

40

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

<220>
<223>

<400>

gcgaagcttg ccgccaccat ggacatgagg gttcctgctc acg

43

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

<220>
<223>

<400>

gcggaattca tcatttacca ggagagtggg agaggc

36

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

<220>
<223>

20

40

ADN

Trinh tu Nhén tao

Doan mdi tdng hop

20

21

43

ADN

Trinh ty Nhén tao

Poan mdi tdng hop

21

22

36

ADN

Trinh ty Nhé&n tao

Doan mdi tdng hop

22

23

40

ADN

Trinh ty Nhén tao

Doan mdi tdng hop

45000

27
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<400> 23

cgcgaattca ctaacactca ttcctgttga agctcttgac
40

<210> 24

<211> 324

<212> PRT

<213> Trinh tu Nhén tao

<220>
<223> Polypeptit tdng hop

<400> 24

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala
1 5 10 15

Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu
50 55 60

Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val
65 70 75 80

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
85 90 95

Ile Val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro
100 105 110

Glu Val Ser Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu
115 120 125

Thr Ile Thr Leu Thr Pro Lys Val Thr Cys Val Val Val Asp Ile Ser
130 135 140

Lys Asp Asp Pro Glu Val Gln Phe Ser Trp Phe Val Asp Asp Val Glu

28



145

Val His

Phe Arg

Gly Lys

Ile Glu
210

val Tyr
225

Ser Leu

Glu Trp

Pro Ile

vVal Gln
290

Leu His
305

Ser Pro

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

45000

150

Thr Ala Gln Thr Gln Pro Arg Glu
165 170

Ser Val Ser Glu Leu Pro Ile Met
180 185

Glu Phe Lys Cys Arg Val Asn Ser
195 200

Lys Thr Ile Ser Lys Thr Lys Gly
215

Thr Ile Pro Pro Pro Lys Glu Gln
230

Thr Cys Met Ile Thr Asp Phe Phe
245 250

Gln Trp Asn Gly Gln Pro Ala Glu
260 265

Met Asp Thr Asp Gly Ser Tyr Phe
275 280

Lys Ser Asn Trp Glu Ala Gly Asn
295

Glu Gly Leu His Asn His His Thr
310

Gly Lys

25
107
PRT
Trinh tu Nhén tao

29

155

Glu

His

Ala

Arg

Met

235

Pro

Asn

Val

Thr

Glu
315

Gln

Gln

Ala

Pro

220

Ala

Glu

Tyr

Tyr

Phe

300

Lys

Phe

Asp

Phe

205

Lys

Lys

Asp

Lys

Ser

285

Thr

Ser

Asn

Trp

190

Pro

Ala

Asp

Ile

Asn

270

Lys

Cys

Leu

Ser

175

Leu

Ala

Pro

Lys

Thr

255

Thr

Leu

Ser

Ser

160

Thr

Asn

Pro

Gln

Val

240

Val

Gln

Asn

Val

His
320
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45000

113/146

<220>
<223> Polypeptit tdng hop

<400> 25
Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu

1 5 10 15

Gln Leu Thr Ser Gly Gly Ala Ser vVal Val Cys Phe Leu Asn Asn Phe
20 25 30

Tyr Pro Lys Asp Tle Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg
35 40 45

Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys ASp Ser
50 55 60

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
65 70 75 80

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
85 90 95

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
100 105

<210> 26
<211> 5
<212> PRT

<213> Trinh tuyu Nhan tao

<220>
<223> Peptit tdng hop

<400> 26

Arg Tyr Gly Val His

1 5
<210> 27

<211> 16

<212> PRT

<213> Trinh ty Nhan tao

30



45000

114/146

<220>
<223> Peptit tdng hop

<400> 27

val Ile Trp Arg Gly Gly Ser Thr Asp Tyr Asn Ala Ala Phe Met Ser

1 5 10 15
<210> 28

<211> 17

<212> PRT

<213> Trinh ty Nhéan tao

<220>
<223> Peptit tdéng hop

<400> 28

Glu Ser Leu Phe Gly Val Tyr Tyr Asp Tyr Gly Tyr Tyr Ser Met Asp

1 5 10 15
Tyr

<210> 29

<211> 11

<212> PRT

<213> Trinh tuyu Nhan tao

<220>
<223> Peptit tdng hop

<400> 29

Arg Ala Ser Gln Glu Ile Ser Gly Tyr Leu Ser

1 5 10
<210> 30

<211> 7

<212> PRT

<213> Trinh tu Nhan tao

<220>
<223> Peptit tdng hop

<400> 30

Ala Ala Ser Thr Leu Asp Ser

31



45000

115/146

1 5
<210> 31

<211> 9

<212> PRT

<213> Trinh ty Nhén tao

<220>
<223> Peptit tdng hop

<400> 31

Leu Gln Tyr Ala Ser Tyr Pro Leu Thr

1 5
<210> 32

<211> 986

<212> PRT

<213> Khi nau
<400> 32
Met Ala Gly Ile Phe Tyr Phe Ala Leu Phe Ser Cys Leu Phe Gly Ile

1 5 10 15

Cys Asp Ala Val Thr Gly Ser Arg Val Tyr Pro Ala Asn Glu Val Thr
20 25 30

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

Pro Leu Glu Gly Gly Trp Glu Glu Val Ser Ile Met Asp Glu Lys Asn
50 55 60

Thr Pro Ile Arg Thr Tyr Gln Val Cys Asn Val Met Glu Pro Ser Gln
65 70 75 80

Asn Asn Trp Leu Arg Thr Asp Trp Ile Thr Arg Glu Gly Ala Gln Arg
85 90 95

Val Tyr Ile Glu Ile Lys Phe Thr Leu Arg Asp Cys Asn Ser Leu Pro
100 105 110

32



Gly

Ser

Ile

145

Asp

Ser

Ala

Arg

Ser

225

Asp

Ile

Cys

Thr

Thr
305

vVal

Asp

130

Asp

Arg

Lys

Leu

Asn

210

Leu

Val

Gly

Gln

Cys

290

Ser

Met

115

Asn

Thr

Ile

Lys

Val

195

Leu

vVal

Pro

Asn

Ala

275

Ala

Cys

Gly

Asp

Ile

Met

Gly

180

Ser

Ala

Glu

Lys

Cys

260

Cys

Lys

Thr

Thr

Lys

Ala

Lys

165

Phe

Val

Gln

Val

Met

245

Leu

Lys

Cys

Cys

Cys

Glu

Ala

150

Leu

Tyr

Arg

Phe

Arg

230

Tyr

Cys

Ile

Pro

Asp
310

Lys

Arg

135

Asp

Asn

Leu

Val

Pro

215

Gly

Cys

Asn

Gly

Pro

295

Arg

Glu

120

Phe

Glu

Thr

Ala

Phe

200

Asp

Ser

Gly

Ala

Tyr

280

His

Gly

45000

Thr

Ile

Ser

Glu

Phe

185

Tyr

Thr

Cys

Ala

Gly

265

Tyr

Ser

Phe

Phe

Arg

Phe

Ile

170

Gln

Lys

Ile

vVal

Asp

250

His

Lys

Tyr

Phe

33

Asn

Glu

Thr

155

Arg

Asp

Lys

Thr

Asn

235

Gly

Glu

Ala

Ser

Arg
315

Leu

Asn

140

Gln

Asp

Val

Cys

Gly

220

Asn

Glu

Glu

Leu

Val

300

Ala

Tyr

125

Gln

Val

Val

Gly

Pro

205

Ala

Ser

Trp

Arg

Ser

285

Trp

Asp

Tyr

Phe

Asp

Gly

Ala

190

Leu

Asp

Glu

Leu

Ser

270

Thr

Glu

Asn

Tyr

Val

Ile

Pro

175

Cys

Thr

Thr

Glu

Val

255

Gly

Asp

Gly

Asp

Glu

Lys

Gly

160

Leu

Ile

Val

Ser

Lys

240

Pro

Glu

Ala

Ala

Ala
320
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Ala

Ser

Asn

Cys

His

385

Thr

Asn

Thr

Ala

Asp

465

Lys

Asn

vVal

Ser

Asn

Thr

Gly

370

Tyr

Asp

Gly

vVal

Lys

450

Arg

Asp

Thr

Arg

Met

vVal

Gly

355

Ala

Thr

Leu

Val

Thr

435

Glu

Pro

Gln

Asp

Ala
515

Pro

Asn

340

Gly

Gly

Pro

Leu

Ser

420

Thr

Val

Asn

Asn

Ile

500

Arg

Cys

325

Glu

Arg

Asp

Gln

Ala

405

Lys

Asn

Thr

Gly

Glu

485

Lys

Thr

Thr

Thr

Gln

Pro

Gln

390

His

Tyr

Gln

Arg

Val

470

Arg

Gly

Ala

Arg

Ser

Asp

Ser

375

Asn

Thr

Asn

Ala

Tyr

455

Ile

Ser

Leu

Ala

Pro

Val

Ile

360

Lys

Gly

Asn

Pro

Ala

440

Ser

Leu

Tyr

Asn

Gly
520

45000

Pro

Asn

345

Ser

Cys

Leu

Tyr

Ser

425

Pro

Val

Glu

Arg

Pro

505

Tyr

Ser

330

Leu

Tyr

Arg

Lys

Thr

410

Pro

Ser

Ala

Tyr

Ile

490

Leu

Gly

34

Ala

Glu

Asn

Pro

Thr

395

Phe

Asp

Ser

Leu

Glu

475

Val

Thr

Asp

Pro

Trp

vVal

Cys

380

Thr

Glu

Gln

Ile

Ala

460

Val

Arg

Ser

Phe

Leu

Ser

Val

365

Gly

Lys

Ile

Ser

Ala

445

Trp

Lys

Thr

Tyr

Ser
525

Asn

Ser

350

Cys

Ser

Val

Trp

Val

430

Leu

Leu

Tyr

Ala

Val

510

Glu

Leu

335

Pro

Lys

Gly

Ser

Ala

415

Ser

Val

Glu

Tyr

Ala

495

Phe

Pro

Ile

Gln

Lys

Val

Ile

400

Val

vVal

Gln

Pro

Glu

480

Arg

His

Leu
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Glu

Asn

545

Val

Ser

val

Val

Lys

625

Lys

Ala

Ile

vVal

Gly

705

Ile

vVal

530

Ser

Ile

Lys

Arg

Arg

610

Val

Val

Gly

Met

Thr

690

Ser

Gln

Thr

Thr

Leu

Ala

Thr

595

Glu

Ile

Pro

Tyr

Gly

675

Lys

Leu

Leu

Thr

Val

Ile

Lys

580

Tyr

Phe

Gly

Gly

Thr

660

Gln

Cys

Asp

Val

Asn

Leu

Ala

565

Gln

Val

Ala

Val

Lys

645

Asp

Phe

Lys

Ala

Gly
725

Thr

Leu

550

Ala

Glu

Asp

Lys

Gly

630

Arg

Lys

Asp

Pro

Phe

710

Met

Val

535

Val

Phe

Ala

Pro

Glu

615

Glu

Glu

Gln

His

Val

695

Leu

Leu

Pro

Ser

vVal

Asp

Phe

600

Ile

Phe

Ile

Arg

Pro

680

Met

Arg

Arg

45000

Ser

vVal

Ile

Glu

585

Thr

Asp

Gly

Cys

Arg

665

Asn

Ile

Lys

Gly

Arg

Ser

Ser

570

Glu

Tyr

Ala

Glu

Val

650

Asp

Ile

Ile

Asn

Ile
730

35

Ile

Gly

555

Arg

Lys

Glu

Ser

Val

635

Ala

Phe

Ile

Thr

Asp

715

Gly

Ile

540

Ser

Arg

His

Asp

Cys

620

Cys

Ile

Leu

His

Glu

700

Gly

Ser

Gly

Val

Arg

Leu

Pro

605

Ile

Ser

Lys

Ser

Leu

685

Tyr

Arg

Gly

Asp

Val

Ser

Asn

590

Asn

Lys

Gly

Thr

Glu

670

Glu

Met

Phe

Met

Gly

Leu

Lys

575

Gln

Gln

Ile

Arg

Leu

655

Ala

Gly

Glu

Thr

Lys
735

Ala

Val

560

Tyr

Gly

Ala

Glu

Leu

640

Lys

Ser

Val

Asn

Val

720

Tyr
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Leu

Leu

Arg

Lys

785

Phe

val

val

Cys

Arg

865

Leu

Arg

val

Lys

Ser

Val

Asp

Asn

- 755

Val

770

Ile

Thr

Met

Ile

Pro

850

Ser

Ile

Pro

val

Asp
930

Leu

Pro

Ser

Ser

Lys

835

Ile

Asp

Arg

Asn

Ser

915

Asn

Met

740

Ser

Glu

Ile

Ala

Tyr

820

Ala

Ala

Arg

Asn

Thr

900

Val

Phe

Ser

Asn

Asp

Arg

Ser

805

Gly

Ile

Leu

Pro

Pro

885

Ala

Gly

Thr

Tyr

Leu

Asp

Trp

790

Asp

Glu

Glu

His

Lys

870

Asn

Leu

Asp

Ala

Val

Val

Pro

775

Thr

Val

Arg

Glu

Gln

855

Phe

Ser

Leu

Trp

Ala
935

His

Cys

760

Glu

Ala

Trp

Pro

Gly

840

Leu

Gly

Leu

Asp

Leu

920

Gly

45000

Arg

745

Lys

Ala

Pro

Ser

Tyr

825

Tyr

Met

Gln

Lys

Pro

905

Gln

Tyr

Asp

Val

Ala

Glu

Tyr

810

Trp

Arg

Leu

Ile

Arg

890

Ser

Ala

Thr

36

Leu

Ser

Tyr

Ala

795

Gly

Asp

Leu

Asp

vVal

875

Thr

Ser

Ile

Thr

Ala

Asp

Thr

780

Ile

Ile

Met

Pro

Cys

860

Asn

Gly

Pro

Lys

Leu
940

Ala

Phe

765

Thr

Ala

Val

Ser

Pro

845

Trp

Met

Thr

Glu

Met

925

Glu

Arg

750

Gly

Arg

Tyr

Met

Asn

830

Pro

Gln

Leu

Glu

Phe

910

Asp

Ala

Asn

Met

Gly

Arg

Trp

815

Gln

Met

Lys

Asp

Ser

895

Ser

Arg

Val

Ile

Ser

Gly

Lys

800

Glu

Asp

Asp

Glu

Lys

880

Ser

Ala

Tyr

Val
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45000

His val Asn Gln Glu Asp Leu Ala Arg Ile Gly Ile Thr Ala Ile Thr
945 950 955 960

His Gln Asn Lys Ile Leu Ser Ser Val Gln Ala Met Arg Thr Gln Met
965 970 975

Gln Gln Met His Gly Arg Met Val Pro Val
980 985

<210> 33
<211> 528
<212> PRT

<213> Khi néu
<400> 33

Val Thr Gly Ser Arg Val Tyr Pro Ala Asn Glu Val Thr Leu Leu Asp
1 5 10 15

Ser Arg Ser Val Gln Gly Glu Leu Gly Trp Ile Ala Ser Pro Leu Glu
20 25 30

Gly Gly Trp Glu Glu val Ser Ile Met Asp Glu Lys Asn Thr Pro Ile
35 40 45

Arg Thr Tyr Gln Val Cys Asn Val Met Glu Pro Ser Gln Asn Asn Trp
50 55 60

Leu Arg Thr Asp Trp Ile Thr Arg Glu Gly Ala Gln Arg Val Tyr Ile
65 70 75 80

Glu Ile Lys Phe Thr Leu Arg Asp Cys Asn Ser Leu Pro Gly Val Met
85 90 95

Gly Thr Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Tyr Glu Ser Asp Asn
100 105 110

Asp Lys Glu Arg Phe Ile Arg Glu Asn Gln Phe Val Lys Ile Asp Thr
115 120 125

TIle Ala Ala Asp Glu Ser Phe Thr Gln Val Asp Ile Gly Asp Arg Ile

37
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Met

145

Gly

Ser

Ala

Glu

Lys

225

Cys

Cys

Lys

Thr

Pro

305

Asn

Gly

130

Lys

Phe

val

Gln

Val

210

Met

Leu

Lys

Cys

Cys

290

Cys

Glu

Arg

Leu

Tyr

Arg

Phe

195

Arg

Tyr

Cys

Ile

Pro

275

Asp

Thr

Thr

Gln

Asn

Leu

Val

180

Pro

Gly

Cys

Asn

Gly

260

Pro

Arg

Arg

Ser

Asp

Thr

Ala

165

Phe

Asp

Ser

Gly

Ala

245

Tyr

His

Gly

Pro

Val

325

Ile

Glu

150

Phe

Tyr

Thr

Cys

Ala

230

Gly

Tyr

Ser

Phe

Pro

310

Asn

Ser

135

Ile

Gln

Lys

Ile

Val

215

Asp

His

Lys

Tyr

Phe

295

Ser

Leu

Tyr

Arg

Asp

Lys

Thr

200

Asn

Gly

Glu

Ala

Ser

280

Arg

Ala

Glu

Asn

45000

Asp

Val

Cys

185

Gly

Asn

Glu

Glu

Leu

265

Val

Ala

Pro

Trp

Val

val

Gly

170

Pro

Ala

Ser

Trp

Arg

250

Ser

Trp

Asp

Leu

Ser

330

vVal

38

Gly

155

Ala

Leu

Asp

Glu

Leu

235

Ser

Thr

Glu

Asn

Asn

315

Ser

Cys

140

Pro

Cys

Thr

Thr

Glu

220

vVal

Gly

Asp

Gly

Asp

300

Leu

Pro

Lys

Leu

Ile

Val

Ser

205

Lys

Pro

Glu

Ala

Ala

285

Ala

Ile

Gln

Lys

Ser

Ala

Arg

190

Ser

Asp

Ile

Cys

Thr

270

Thr

Ala

Ser

Asn

Cys

Lys

Leu

175

Asn

Leu

Val

Gly

Gln

255

Cys

Ser

Ser

Asn

Thr

335

Gly

Lys

160

Val

Leu

Val

Pro

Asn

240

Ala

Ala

Cys

Met

Val

320

Gly

Ala
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Gly

Pro

Leu

385

Ser

Thr

vVal

Asn

Asn

465

Ile

Arg

Thr

Asp

Gln

370

Ala

Lys

Asn

Thr

Gly

450

Glu

Lys

Thr

Asn

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

Pro
355

Gln

His

Tyr

Gln

Arg
435

Val

Arg

Gly

Ala

Thr
515

34
19
PRT
Homo

340

Ser

Asn

Thr

Asn

Ala

420

Tyr

Ile

Ser

Leu

Ala

500

Val

Lys

Gly

Asn

Pro

405

Ala

Ser

Leu

Tyr

Asn

485

Gly

Pro

sapiens

Cys

Leu

Tyr

390

Ser

Pro

Val

Glu

Arg

470

Pro

Tyr

Ser

Arg

Lys

375

Thr

Pro

Ser

Ala

Tyr

455

Ile

Leu

Gly

Arg

Pro

360

Thr

Phe

Asp

Ser

Leu

440

Glu

Val

Thr

Asp

Ile
520

45000

345

Cys

Thr

Glu

Gln

Ile

425

Ala

Val

Arg

Ser

Phe

505

Ile

Gly

Lys

Ile

Ser

410

Ala

Trp

Lys

Thr

Tyr

490

Ser

Gly

39

Ser

Val

Trp

395

vVal

Leu

Leu

Tyr

Ala

475

Val

Glu

Asp

Gly

Ser

380

Ala

Ser

val

Glu

Tyr

460

Ala

Phe

Pro

Gly

Val

365

Ile

Val

Val

Gln

Pro

445

Glu

Arg

His

Leu

Ala
525

350

His

Thr

Asn

Thr

Ala

430

Asp

Lys

Asn

Val

Glu

510

Asn

Tyr

Asp

Gly

Val

415

Lys

Arg

Asp

Thr

Arg

495

Val

Ser

Thr

Leu

Val

400

Thr

Glu

Pro

Gln

Asp

480

Ala

Thr

Thr
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<400>
Met Ala
1

Cys Asp

<210>
<211>
<212>
<213>
<400>
Met Ser
1

<210>
<211>
<212>
<213>
<400>
Met Ala
1

Cys Asp

Leu Leu

Pro Leu
50

Thr Pro
65

Asn Asn

34

Gly

Ala

35
15
PRT
Homo
35

Ala

36
547
PRT
Homo

36

Gly

Ala

Asp

35

Glu

Ile

Trp

45000

Ile Phe Tyr Phe Ala Leu Phe Ser Cys Leu Phe Gly Ile

5

sapiens

Leu Leu

sapiens

Ile Phe

Val Thr

20

Ser Arg

Gly Gly

Arg Thr

Leu Arg
85

10

15

Ile Leu Ala Leu Val Gly Ala Ala Val Ala

Tyr

Gly

Ser

Trp

Tyr

70

Thr

Phe

Ser

Val

Glu

55

Gln

Asp

Ala

Arg

Gln

40

Glu

Val

Trp

Leu

Val

25

Gly

Val

Cys

Ile

10

Phe

10

Tyr

Glu

Ser

Asn

Thr
90

40

Ser

Pro

Leu

Ile

Val

75

Arg

Cys

Ala

Gly

Met

60

Met

Glu

Leu

Asn

Trp

45

Asp

Glu

Gly

Phe

Glu

30

Ile

Glu

Pro

Ala

15

Gly

15

Val

Ala

Lys

Ser

Gln
95

Ile

Thr

Ser

Asn

Gln

80

Arg
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val

Gly

Ser

Ile

145

Asp

Ser

Ala

Arg

Ser

225

Asp

Ile

Cys

Thr

Tyr

Val

Asp

130

Asp

Arg

Lys

Leu

Asn

210

Leu

Val

Gly

Gln

Cys
290

Ile

Met

115

Asn

Thr

Ile

Lys

Val

195

Leu

Val

Pro

Asn

Ala

275

Ala

Glu

100

Gly

Asp

Ile

Met

Gly

180

Ser

Ala

Glu

Lys

Cys

260

Cys

Lys

Ile

Thr

Lys

Ala

Lys

165

Phe

vVal

Gln

Val

Met

245

Leu

Lys

Cys

Lys

Cys

Glu

Ala

150

Leu

Tyr

Arg

Phe

Arg

230

Tyr

Cys

Ile

Pro

Phe

Lys

Arg

135

Asp

Asn

Leu

Val

Pro

215

Gly

Cys

Asn

Gly

Pro
295

45000

Thr

Glu

120

Phe

Glu

Thr

Ala

Phe

200

Asp

Ser

Gly

Ala

Tyr

280

His

Leu

105

Thr

Ile

Ser

Glu

Phe

185

Tyr

Thr

Cys

Ala

Gly

265

Tyr

Ser

Arg

Phe

Arg

Phe

Ile

170

Gln

Lys

Ile

Val

Asp

250

His

Lys

Tyr

41

Asp

Asn

Glu

Thr

155

Arg

Asp

Lys

Thr

Asn

235

Gly

Glu

Ala

Ser

Cys

Leu

Asn

140

Gln

Asp

Val

Cys

Gly

220

Asn

Glu

Glu

Leu

vVal
300

Asn

Tyr

125

Gln

Val

Val

Gly

Pro

205

Ala

Ser

Trp

Arg

Ser

285

Trp

Ser

110

Tyr

Phe

Asp

Gly

Ala

190

Leu

Asp

Glu

Leu

Ser

270

Thr

Glu

Leu

Tyr

Val

Ile

Pro

175

Cys

Thr

Thr

Glu

vVal

255

Gly

Asp

Gly

Pro

Glu

Lys

Gly

160

Leu

Ile

Val

Ser

Lys

240

Pro

Glu

Ala

Ala
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Thr

305

Ala

Ser

Asn

Cys

His

385

Thr

Asn

Thr

Ala

Asp

465

Lys

Asn

Ser

Ser

Asn

Thr

Gly

370

Tyr

Asp

Gly

val

Lys

450

Arg

Asp

Thr

Cys

Met

Val

Gly

355

Ala

Thr

Leu

Val

Thr

435

Glu

Pro

Gln

Asp

Thr

Pro

Asn

340

Gly

Gly

Pro

Leu

Ser

420

Thr

Val

Asn

Asn

Ile
500

Cys

Cys

325

Glu

Arg

Asp

Gln

Ala

405

Lys

Asn

Thr

Gly

Glu

485

Lys

Asp

310

Thr

Thr

Gln

Pro

Gln

390

His

Tyr

Gln

Arg

Val

470

Arg

Gly

Arg

Arg

Ser

Asp

Ser

375

Asn

Thr

Asn

Ala

Tyr

455

Ile

Ser

Leu

45000

Gly

Pro

Val

Ile

360

Lys

Gly

Asn

Pro

Ala

440

Ser

Leu

Tyr

Asn

Phe

Pro

Asn

345

Ser

Cys

Leu

Tyr

Asn

425

Pro

Val

Glu

Arg

Pro
505

Phe

Ser

330

Leu

Tyr

Arg

Lys

Thr

410

Pro

Ser

Ala

Tyr

Ile

490

Leu

42

Arg

315

Ala

Glu

Asn

Pro

Thr

395

Phe

Asp

Ser

Leu

Glu

475

Val

Thr

Ala

Pro

Trp

Val

Cys

380

Thr

Glu

Gln

Ile

Ala

460

vVal

Arg

Ser

Asp

Leu

Ser

Val

365

Gly

Lys

Ile

Ser

Ala

445

Trp

Lys

Thr

Tyr

Asn

Asn

Ser

350

Cys

Ser

Val

Trp

Val

430

Leu

Leu

Tyr

Ala

Val
510

Asp

Leu

335

Pro

Lys

Gly

Ser

Ala

415

Ser

Val

Glu

Tyr

Ala

495

Phe

Ala

320

Ile

Gln

Lys

Val

Ile

400

Val

Val

Gln

Pro

Glu

480

Arg

His

125/146



45000

Val Arg Ala Arg Thr Ala Ala Gly Tyr Gly Asp Phe Ser Glu Pro Leu

515

Glu Val Thr

530

Asn Ser Thr

545

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

<400>

Met

1

Cys

Leu

Pro

Thr

65

Asn

val

Gly

Ser

Ala

Asp

Leu

Leu

50

Pro

Asn

Tyr

Val

Asp

37
328
PRT
Homo

37

Gly

Ala

Asp

35

Glu

Ile

Trp

Ile

Met

115

Asn

520

525

Thr Asn Thr Val Pro Ser Arg Ile Ile Gly Asp Gly Ala

sapiens

Tle

Val

20

Ser

Gly

Arg

Leu

Glu

100

Gly

Asp

Phe

Thr

Arg

Gly

Thr

Arg

85

Ile

Thr

Lys

Tyr

Gly

Ser

Trp

Tyr

70

Thr

Lys

Cys

Glu

535

Phe

Ser

Val

Glu

55

Gln

Asp

Phe

Lys

Arg

Ala

Arg

Gln

40

Glu

Val

Trp

Thr

Glu

120

Phe

Leu

Val

25

Gly

vVal

Cys

Ile

Leu

105

Thr

Ile

Phe

10

Tyr

Glu

Ser

Asn

Thr

90

Arg

Phe

Arg

43

540

Ser Cys

Pro Ala

Leu Gly

Tle Met

60

Val Met

75

Arg Glu

Asp Cys

Asn Leu

Glu Asn

Leu

Asn

Trp

45

Asp

Glu

Gly

Asn

Tyr

125

Gln

Phe

Glu

30

Ile

Glu

Pro

Ala

Ser

110

Tyr

Phe

Gly

15

Val

Ala

Lys

Ser

Gln

95

Leu

Tyr

vVal

Ile

Thr

Ser

Asn

Gln

80

Arg

Pro

Glu

Lys
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Ile

145

Asp

Ser

Ala

Arg

Ser

225

Asp

Ile

Cys

Thr

Thr

305

Ala

130

Asp

Arg

Lys

Leu

Asn

210

Leu

Val

Gly

Gln

Cys

290

Ser

Ser

<210>

Thr

Ile

Lys

Val

195

Leu

Val

Pro

Asn

Ala

275

Ala

Cys

Met

38

Ile

Met

Gly

180

Ser

Ala

Glu

Lys

Cys

260

Cys

Lys

Thr

Pro

Ala

Lys

165

Phe

Val

Gln

Val

Met

245

Leu

Lys

Cys

Cys

Cys
325

Ala

150

Leu

Tyr

Arg

Phe

Arg

230

Tyr

Cys

Ile

Pro

Asp

310

Thr

135

Asp

Asn

Leu

vVal

Pro

215

Gly

Cys

Asn

Gly

Pro

295

Arg

Arg

45000

Glu

Thr

Ala

Phe

200

Asp

Ser

Gly

Ala

Tyr

280

His

Gly

Pro

Ser

Glu

Phe

185

Tyr

Thr

Cys

Ala

Gly

265

Tyr

Ser

Phe

Phe

Ile

170

Gln

Lys

Ile

Val

Asp

250

His

Lys

Tyr

Phe

44

Thr

155

Arg

Asp

Lys

Thr

Asn

235

Gly

Glu

Ala

Ser

Arg
315

140

Gln

Asp

Val

Cys

Gly

220

Asn

Glu

Glu

Leu

Val

300

Ala

Val

Val

Gly

Pro

205

Ala

Ser

Trp

Arg

Ser

285

Trp

Asp

Asp

Gly

Ala

190

Leu

Asp

Glu

Leu

Ser

270

Thr

Glu

Asn

Ile

Pro

175

Cys

Thr

Thr

Glu

Val

255

Gly

Asp

Gly

Asp

Gly

160

Leu

Ile

vVal

Ser

Lys

240

Pro

Glu

Ala

Ala

Ala
320
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<211>
<212>
<213>

<400>

236
PRT
Homo

38

Pro Leu Thr

1

Ala

Ser

Trp

Arg

65

Ser

Trp

Asp

Leu

Ser

145

Val

Gly

Asp

Glu

Leu

50

Ser

Thr

Glu

Asn

Asn

130

Ser

Cys

Ser

Thr

Glu

35

Val

Gly

Asp

Gly

Asp

115

Leu

Pro

Lys

Gly

sapiens

Val

Ser

20

Lys

Pro

Glu

Ala

Ala

100

Ala

Ile

Gln

Lys

Val
180

Arg

Ser

Asp

Ile

Cys

Thr

85

Thr

Ala

Ser

Asn

Cys

165

His

Asn

Leu

Val

Gly

Gln

70

Cys

Ser

Ser

Asn

Thr

150

Gly

Tyr

Leu

Val

Pro

Asn

55

Ala

Ala

Cys

Met

val

135

Gly

Ala

Thr

Ala

Glu

Lys

40

Cys

Cys

Lys

Thr

Pro

120

Asn

Gly

Gly

Pro

45000

Gln

vVal

25

Met

Leu

Lys

Cys

Cys

105

Cys

Glu

Arg

Asp

Gln
185

Phe

10

Arg

Tyr

Cys

Ile

Pro

90

Asp

Thr

Thr

Gln

Pro

170

Gln

45

Pro

Gly

Cys

Asn

Gly

75

Pro

Arg

Arg

Ser

Asp

155

Ser

Asn

Asp

Ser

Gly

Ala

60

Tyr

His

Gly

Pro

Val

140

Ile

Lys

Gly

Thr

Cys

Ala

45

Gly

Tyr

Ser

Phe

Pro

125

Asn

Ser

Cys

Leu

Ile

Val

30

Asp

His

Lys

Tyr

Phe

110

Ser

Leu

Tyr

Arg

Lys
190

Thr

15

Asn

Gly

Glu

Ala

Ser

95

Arg

Ala

Glu

Asn

Pro

175

Thr

Gly

Asn

Glu

Glu

Leu

80

Val

Ala

Pro

Trp

Val

160

Cys

Thr
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Lys Val Ser

195

Ile Trp Ala

210

Ser Val Ser

225

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

<400>

Thr

val

Asn

Asn

Ile

65

Arg

Thr

Asn

Thr

Gly

Glu

50

Lys

Thr

Asn

<210>
<211>
<212>

39
112
PRT
Homo

39

Gln

Arg

vVal

35

Arg

Gly

Ala

Thr

40
96
PRT

Ile

Val

Val

Thr

Asn

Thr

sapiens

Ala

Tyr

20

Ile

Ser

Leu

Ala

vVal
100

Ala

Ser

Leu

Tyr

Asn

Gly

85

Pro

Asp

Gly

Val
230

Pro

Val

Glu

Arg

Pro

70

Tyr

Ser

Leu

vVal

215

Thr

Ser

Ala

Tyr

Ile

55

Leu

Gly

Arg

Leu
200

Ser

Thr

Ser

Leu

Glu

40

Val

Thr

Asp

Ile

45000

Ala His

Lys Tyr

Asn Gln

Ile Ala
10

Ala Trp
25

Val Lys
Arg Thr
Ser Tyr
Phe Ser

90

Ile Gly
105

46

Thr

Asn

Ala
235

Leu

Leu

Tyr

Ala

Val

75

Glu

Asp

Asn

Pro

220

Ala

Val

Glu

Tyr

Ala

60

Phe

Pro

Gly

Tyr Thr Phe Glu

205

Asn Pro Asp Gln'

Gln

Pro

Glu

45

Arg

His

Leu

Ala

Ala

Asp

30

Lys

Asn

Val

Glu

Asn
110

Lys

15

Arg

Asp

Thr

Arg

vVal

95

Ser

Glu

Pro

Gln

Asp

Ala

80

Thr

Thr
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<213>

<220>
<223>

<400>

Asp
1

Asp

Leu

Tyr

Ser

65

Glu

Ile

Arg

Gly

Ala

50

Gly

Asp

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

<220>
<223>

<400>

Trinh tu Nhan tao

Polypeptit tdéng hop

40

Gln

Val

Trp

35

Ala

Ser

Phe

41
12
PRT

Trinh tu Nhan tao

Met

Thr

20

Tyr

Ser

Gly

Ala

Thr

Ile

Gln

Ser

Thr

Thr
85

Gln

Thr

Gln

Leu

Glu

70

Tyr

Ser

Cys

Lys

Gln

55

Phe

Tyr

Polypeptit tdéng hop

41

45000

Pro

Arg

Pro

40

Ser

Thr

Cys

Ser Ser
10

Ala Ser

25

Gly Lys

Gly Val

Leu Thr

Leu Gln
90

Leu

Gln

Ala

Pro

Ile

75

His

Ser

Gly

Pro

Ser

60

Ser

Asn

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

1

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

<220>
<223>

42
98
PRT

Trinh tu Nhan tao

5

Polypeptit tdéng hop

10

47

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Arg

30

Arg

Phe

Leu

Tyr

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

Asp

Ile

Gly

Pro

80

Pro
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<400>
Gln Val
1

Ser Leu

Gly Met

Ala Val
50

Lys Gly
65

Leu Gln

Ala Lys

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

<220>
<223>

<400>

42

Gln

Arg

His

35

Tle

Arg

Met

43
18
PRT

Trinh tu Nhén tao

Leu

Leu

20

Trp

Trp

Phe

Asn

Val

Ser

Val

Tyr

Thr

Ser
85

Glu

Cys

Arg

Asp

Ile

70

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Polypeptit téng hop

43

45000

Gly

Ala

Ala

40

Ser

Arg

Ala

Gly

Ser

25

Pro

Asn

Asp

Glu

Gly

10

Gly

Gly

Lys

Asn

Asp
90

Val

Phe

Lys

Tyr

Ser

75

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Phe

Leu

45

Ala

Asn

Val

Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly Thr

1

Val Ser

<210>
<211>
<212>

44
5
PRT

5

10

48

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Arg

Tyr

vVal

Val

Tyr

80

Cys

Thr Val Thr

15
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<213>

<220>
<223>

<400>

Trinh ty Nhan tao

Polypeptit téng hop

44

Arg Phe Gly Val His

1

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

<220>
<223>

<400>

Gln

1

Ser

Gly

Ala

Ser

65

Gln

Lys

Asp

vVal

Leu

Val

Val

50

Arg

Met

Glu

Tyr

45
125
PRT

Trinh ty Nhén tao

5

Polypeptit téng hop

45

Gln

Arg

His

35

Ile

Leu

Asn

Ser

Trp
115

Leu

Leu

20

Trp

Trp

Thr

Ser

Leu

100

Gly

Val

Ser

Val

Arg

Ile

Leu

85

Phe

Gln

Glu

Cys

Arg

Gly

Ser

70

Arg

Gly

Gly

Ser

Ala

Gln

Gly

55

Lys

Ala

Val

Thr

45000

Gly

Val

Ala

40

Ser

Asp

Glu

Tyr

Thr
120

Gly

Ser

25

Pro

Thr

Asn

Asp

Tyr

105

Val

Gly

10

Gly

Gly

Asp

Ser

Thr

90

Asp

Thr

49

Val

Phe

Lys

Tyr

Lys

75

Ala

Tyr

Val

Val

Ser

Gly

Asn

60

Asn

Val

Gly

Ser

Gln

Leu

Leu

45

Ala

Thr

Tyr

Tyr

Ser
125

Pro

Thr

30

Glu

Ala

Val

Tyr

Tyr
110

Gly

15

Arg

Trp

Phe

Tyr

Cys

95

Ser

Arg

Phe

Val

Met

Leu

80

Ala

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

<220>
<223>

<400>
Asp Ile

1

Asp Arg

Leu Ser

Tyr Ala
50

Ser Arg
65

Glu Asp

Thr Phe

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

<400>
Ala Ser

1

Ser Thr

46
107
PRT

Trinh ty Nhan tao

Polypeptit tdng hop

46

Gln

Val

Trp
35

Ala

Ser

Phe

Gly

477
326
PRT
Homo
47

Thr

Ser

Met

Thr

20

Leu

Ser

Gly

Ala

Gly
100

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

sapiens

Lys

Glu
20

Gly

Ser

Gln

Thr

Gln

Leu

Glu

70

Tyr

Thr

Ser

Cys

Lys

Asp

55

Tyr

Tyr

Lys

45000

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Glu

Pro

Ser

60

Ser

Ala

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser Val
15

Ser Gly

30

Arg Leu

Phe Ser

Leu Gln

Tyr Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Leu

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Arg

10

15

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr

25

50

30



Phe

Gly

Leu

65

Tyr

Thr

Pro

Thr

Val

145

Val

Ser

Leu

Ala

Pro
225

Pro

Val

50

Ser

Thr

Val

Ala

Leu

130

Ser

Glu

Thr

Asn

Pro

210

Gln

Glu

35

His

Ser

Cys

Glu

Ala

115

Met

His

Val

Phe

Gly

195

Ile

Val

Pro

Thr

Val

Asn

Arg

100

Ala

Ile

Glu

His

Arg

180

Lys

Glu

Tyr

Val

Phe

Val

Val

85

Lys

Pro

Ser

Asp

Asn

165

Val

Glu

Lys

Thr

Thr

Pro

Thr

70

Asp

Ser

Ser

Arg

Pro

150

Ala

Val

Tyr

Thr

Leu
230

Val

Ala

55

Val

His

Cys

Val

Thr

135

Glu

Lys

Ser

Lys

Ile

215

Pro

45000

Ser

40

Val

Pro

Lys

Val

Phe

120

Pro

Val

Thr

Val

Cys

200

Ser

Pro

Trp

Leu

Ser

Pro

Glu

105

Leu

Glu

Gln

Lys

Leu

185

Lys

Lys

Ser

Asn

Gln

Ser

Ser

90

Cys

Phe

Val

Phe

Pro

170

Thr

Val

Thr

Arg

51

Ser

Ser

Asn

75

Asn

Pro

Pro

Thr

Asn

155

Arg

Val

Ser

Lys

Glu
235

Gly

Ser

60

Phe

Thr

Pro

Pro

Cys

140

Trp

Glu

Val

Asn

Gly

220

Glu

Ala

45

Gly

Gly

Lys

Cys

Lys

125

Val

Tyr

Glu

His

Lys

205

Gln

Met

Leu

Leu

Thr

Val

Pro

110

Pro

Val

Val

Gln

Gln

190

Gly

Pro

Thr

Thr

Tyr

Gln

Asp

95

Ala

Lys

Val

Asp

Phe

175

Asp

Leu

Arg

Lys

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp

Gly

160

Asn

Trp

Pro

Glu

Asn
240

134/146



Gln

Ala

Thr

Leu

Ser

305

Ser

Val

Val

Pro

Thr

290

Val

Leu

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

<400>

Ser

Glu

Pro
275

Val

Met

Ser

48
107
PRT
Homo

48

Arg Thr Val

1

Gln

Tyr

Ser

Thr
65

Leu

Pro

Gly

50

Tyr

Lys

Arg

35

Asn

Ser

Leu

Trp

260

Met

Asp

His

Pro

Thr

245

Glu

Leu

Lys

Glu

Gly
325

sapiens

Ala

Ser

20

Glu

Ser

Leu

Ala

Gly

Ala

Gln

Ser

Cys

Ser

Asp

Ser

Ala

310

Lys

Pro

Thr

Lys

Glu

Ser
70

Leu

Asn

Ser

Arg

295

Leu

Ser

Ala

Val

Ser

55

Thr

45000

Val

Gly

Asp

280

Trp

His

Val

Ser

Gln

40

Val

Leu

Lys

Gln

265

Gly

Gln

Asn

Phe

Val

25

Trp

Thr

Thr

Gly

250

Pro

Ser

Gln

His

Ile

10

val

Lys

Glu

Leu

52

Phe

Glu

Phe

Gly

Tyr
315

Phe

Cys

Val

Gln

Ser
75

Tyr

Asn

Phe

Asn

300

Thr

Pro

Leu

Asp

Asp

60

Lys

Pro

Asn

Leu

285

Val

Gln

Pro

Leu

Asn

45

Ser

Ala

Ser

Tyr

270

Tyr

Phe

Lys

Ser

Asn

30

Ala

Lys

Asp

Asp

255

Lys

Ser

Ser

Ser

Asp

15

Asn

Leu

Asp

Tyr

Ile

Thr

Lys

Cys

Leu
320

Glu

Phe

Gln

Ser

Glu
80
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Lys His Lys Va

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

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

<220>
<223>

<400>

85

100

49

15

ADN

Trinh tu Nhan tao

Polynucleotit téng hop"

49

agatttggag tgcat

15

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

<220>
<223>

<400>

gtgatctgga ggggaggatc caccgactac aacgctgctt ttatgagc

48

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

<220>
<223>

<400>

gagagcctgt tcggcgtgta ctatgactac ggctactatt ctatggatta t

51

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

50

48

ADN

Trinh ty Nhan tao

Polynucleotit tdéng hop"

50

51

51

ADN

Trinh ty Nhan tao

Polynucleotit tdng hop"

51

52

33

ADN

Trinh tu Nhan tao

45000

1 Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
90

105

53
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45000

<220>
<223> Polynucleotit tdng hop"

<400> 52

cgcgectcce aggagatctce tggctacctg tcc
33

<210> 53

<211> 21

<212> ADN
<213> Trinh ty Nhén tao

<220>
<223> Polynucleotit tdng hop"

<400> 53

gctgcctcca ccctggacte t
21

<210> 54

<211> 27

<212> ADN
<213> Trinh ty Nhén tao

<220>
<223> Polynucleotit tdng hop"

<400> 54

ctgcagtacg cttcctatcc actgacc
27

<210> 55

<211> 375

<212> ADN
<213> Trinh tuy Nhan tao

<220>
<223> Polynucleotit tdéng hop"

<400> 55
caggtgcagc tggtggagag cggaggagga gtggtgcagc ctggcaggtc cctgaggctg
60

agctgtgccg tgtccggett cagcctgaca agatttggag tgcattgggt gcgccaggct
120

ccaggcaagg gactggagtg ggtggccgtg atctggaggg gaggatccac cgactacaac
180

54
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gctgctttta
240
cagatgaact
300
ttcggcgtgt
360
gtgacagtgt
375

<210> 56
<211> 321
<212> ADN
<213>
<220>
<223>
<400> 56
gatatccaga
60
atcacatgtc
120
ggcaaggctc
180
aggttcagcg
240
gaggatttcg
300
ggcacaaagg
321

<210> 57
<211> 978
<212> ADN
<213>
<220>
<223>
<400> 57

45000

tgagccggct gacaatctct aaggataact ccaagaatac cgtgtatctg

ccctgagggc tgaggacacc gccgtgtact attgcgccaa ggagagcctg

actatgacta cggctactat tctatggatt attggggcca gggcaccaca

cctcc

tgacacagtc

gcgcctccca

ccaagcgcect

gctctcggtec

ccacctacta

tggagatcaa

Trinh tu Nhén tao

Polynucleotit téng hop"

cccttccagce

ggagatctct

gatctatgct

cggcacagag

ttgcctgcag

Trinh tuw Nhan tao

Polynucleotit tdng hop"

ctgtctgcct

ggctacctgt

gcctccaccc

tacaccctga

tacgcttcct

ccgtgggcga

cctggctgcea

tggactctgg

caatctcttc

atccactgac

cagagtgacc

gcagaagcca

agtgccttcc

cctgcagcect

ctttggcggc

gcctccacca agggaccatc cgtgttccca ctggccccat cttcccggag cacatctgag

55
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60

tccaccgecg
120

tggaactccg
180

ggcctgtaca
240

tatacctgca
300

aagagctgcg
360

ctgtttcctc
420

gtggtggtgg
480

gtggaggtgc
540

gtggtgagcg
600

aaggtgagca
660

cagcctagag
720

caggtgtccc
780

gagtctaatg
840

ggctctttct
900

gtgtttagct
960

agcctgtctce
978

<210> 58

ctctgggctg

gcgctctgac

gcctgtccag

acgtggacca

tggagtgtcc

Caaagccaaa

acgtgtccca

ataatgctaa

tgctgaccgt

ataagggcct

agccacaggt

tgacctgcct

gccagccaga

ttctgtattc

gctctgtgat

caggcaag

45000

tctggtgaag

atccggcecgtg

cgtggtgacc

taagccttcc

accttgccca

ggacacactg

cgaggatcca

gaccaagccc

ggtgcaccag

gcccgeccect

gtacaccctg

ggtgaagggc

gaacaattac

taagctgaca

gcatgaggcc

gattacttcc

cacacctttc

gtgccctctt

aatacaaagg

gctccaccag

atgatctctc

gaggtgcagt

agggaggagc

gactggctga

atcgagaaga

ccccecettcete

ttctatccta

aagaccacac

gtggataagt

ctgcacaatc

56

ctgagccagt

ctgccgtgcet

ccaatttcgg

tggataagac

ccgctgceccc

gcacacccga

ttaactggta

agttcaactc

acggcaagga

caatctctaa

gcgaggagat

gcgacatcgc

cacccatgcet

ccaggtggca

attacaccca

gacagtgtct

gcagagctct

cacccagaca

cgtggagaga

tagcgtgttc

ggtgacctgc

cgtggatggc

cacatttcgg

gtataagtgt

gaccaagggc

gacCaaagaac

tgtggagtgg

ggacagcgat

gcagggcaac

gaagtccctg
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<211> 321
<212> ADN
<213>
<220>
<223>
<400> 58
aggacagtgg
60
ggcaccgcct
120
tggaaggtgg
180
agcaaggatt
240
aagcacaagg
300
tcttttaaca
321

<210> 59
<211> 451
<212> PRT
<213>
<220>
<223>
<400> 59

Gln Val Gln

1

Ser Leu Arg

Gly Val His
35

Ala Val Ile

50

ccgctccatc

ctgtggtgtg

ataacgctct

ctacatattc

tgtatgcttg

ggggcgagtg

Leu Val Glu Ser

5

Leu Ser Cys Ala

20

Trp Val Arg Gln

Trp Arg Gly Gly

45000

Trinh tyu Nhan tao

Polynucleotit tdng hop"

cgtgttcatc

cctgctgaac

gcagagcgge

cctgagctct

cgaggtgacc

Trinh ty Nhén tao

Polypeptit tdng hop

Gly

Val

Ala
40

Ser
55

tttcccecta

aatttctacc

aattctcagg

accctgacac

catcagggcc

Gly Gly Val

10

Ser
25

Gly Phe
Pro

Gly Lys

Thr Asp Tyr

57

gcgacgagca

ccagggaggc

agtccgtgac

tgagcaaggc

tgtccagccc

Val Gln

Ser Leu

30

Leu
45

Gly

Asn Ala

60

Pro

Thr

Glu

Ala

gctgaagagc

caaggtgcag

cgagcaggac

cgattacgag

agtgacaaag

Gly Arg

15

Arg Phe

Trp Val

Phe Met
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Ser

65

Gln

Lys

Asp

Lys

Glu

145

Pro

Thr

Val

Asn

Arg

225

Ala

Ile

Arg

Met

Glu

Tyr

Gly

130

Ser

Val

Phe

Val

Val

210

Lys

Pro

Ser

Leu

Asn

Ser

Trp

115

Pro

Thr

Thr

Pro

Thr

195

Asp

Ser

Ser

Arg

Thr

Ser

Leu

100

Gly

Ser

Ala

Val

Ala

180

Val

His

Cys

Val

Thr
260

Ile

Leu

85

Phe

Gln

Val

Ala

Ser

165

Val

Pro

Lys

Val

Phe

245

Pro

Ser

70

Arg

Gly

Gly

Phe

Leu

150

Trp

Leu

Ser

Pro

Glu

230

Leu

Glu

Lys

Ala

Val

Thr

Pro

135

Gly

Asn

Gln

Ser

Ser

215

Cys

Phe

vVal

45000

Asp

Glu

Tyr

Thr

120

Leu

Cys

Ser

Ser

Asn

200

Asn

Pro

Pro

Thr

Asn

Asp

Tyr

105

Val

Ala

Leu

Gly

Ser

185

Phe

Thr

Pro

Pro

Cys
265

Ser

Thr

90

Asp

Thr

Pro

Val

Ala

170

Gly

Gly

Lys

Cys

Lys

250

Val

58

Lys

75

Ala

Tyr

Val

Ser

Lys

155

Leu

Leu

Thr

Val

Pro

235

Pro

Val

Asn

Val

Gly

Ser

Ser

140

Asp

Thr

Tyr

Gln

Asp

220

Ala

Lys

Val

Thr

Tyr

Tyr

Ser

125

Arg

Tyr

Ser

Ser

Thr

205

Lys

Pro

Asp

Asp

Val

Tyr

Tyr

110

Ala

Ser

Phe

Gly

Leu

190

Tyr

Thr

Pro

Thr

Val
270

Tyr

Cys

95

Ser

Ser

Thr

Pro

Val

175

Ser

Thr

Val

Ala

Leu

255

Ser

Leu

80

Ala

Met

Thr

Ser

Glu

160

His

Ser

Cys

Glu

Ala

240

Met

His
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Glu

His

Arg

305

Lys

Glu

Tyr

Leu

Trp

385

Met

Asp

His

Pro

Asp

Asn

290

Val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

<210>
<211>
<212>

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

Ser

Ala

435

Lys

60
214
PRT

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

420

Leu

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp

405

Trp

His

Gln

Lys

Leu

310

Lys

Lys

Ser

Lys

Gln

390

Gly

Gln

Asn

Phe

Pro

295

Thr

Val

Thr

Arg

Gly

375

Pro

Ser

Gln

His

45000

Asn

280

Arg

Val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Trp

Glu

Val

Asn

Gly

345

Glu

Tyr

Asn

Phe

Asn

425

Thr

Tyr

Glu

His

Lys

330

Gln

Met

Pro

Asn

Leu

410

Val

Gln

59

Val

Gln

Gln

315

Gly

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Asp

Phe

300

Asp

Leu

Arg

Lys

Asp

380

Lys

Ser

Ser

Ser

Gly

285

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Val

Phe

Gly

320

Ile

Val

Ser

Glu

Pro

400

Val

Met

Ser
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<213>

<220>
<223>

<400>

Asp

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ile

Arg

Ser

Ala

50

Arg

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Trinh ty Nhén tao

Polypeptit téng hop

60

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Met

Thr

20

Leu

Ser

Gly

Ala

Gly

100

Phe

Val

Trp

Thr

Thr

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Gln

Thr

Gln

Leu

Glu

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

Ser

Cys

Lys

Asp

55

Tyr

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

45000

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Lys

Asp

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

60

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Glu

Pro

Ser

60

Ser

Ala

Arg

Gln

Tyr

140

Ser

Thr

Lys

Ala

Ile

Lys

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Ser

Ser

30

Arg

Phe

Leu

Tyr

Val

110

Lys

Arg

Asn

Ser

Lys

Val

15

Gly

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Tyr

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr
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180

45000

185

190

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

195

200

Phe Asn Arg Gly Glu Cys

210
<210> o6l
<211> 1353
<212> ADN
<213>
<220>
<223>
<400> o1
caggtgcagc
60
agctgtgccg
120
ccaggcaagg
180
gctgctttta
240
cagatgaact
300
ttcggecgtgt
360
gtgacagtgt
420
cggagcacat
480
ccagtgacag
540
gtgctgcaga
600
ttcggcaccc
660

tggtggagag

tgtccggcett

gactggagtg

tgagccgget

ccctgagggce

actatgacta

cctcecgectce

ctgagtccac

tgtcttggaa

gctctggcecct

agacatatac

Trinh ty Nhén tao

Polynucleotit tdng hop"

cggaggagga

cagcctgaca

ggtggccgtg

gacaatctct

tgaggacacc

cggctactat

caccaaggga

cgccgctcectg

ctccggecget

gtacagcctg

ctgcaacgtg

gtggtgcagce

agatttggag

atctggaggg

aaggataact

gccgtgtact

tctatggatt

ccatccgtgt

ggctgtetgy

ctgacatccg

tccagcgtgg

gaccataagc

61

205

ctggcaggtc

tgcattgggt

gaggatccac

ccaagaatac

attgcgccaa

attggggcca

tcccactggce

tgaaggatta

gcgtgcacac

tgaccgtgcc

cttccaatac

cctgaggctg

gcgccaggct

cgactacaac

cgtgtatctg

ggagagcctg

gggcaccaca

cccatcttcc

cttccctgag

ctttcctgcec

ctcttccaat

aaaggtggat
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aagaccgtgg
720
gcccctageg
780
cccgaggtga
840
tggtacgtgg
900
aactccacat
960
aaggagtata
1020
tctaagacca
1080
gagatgacaa
1140
atcgctgtgg
1200
atgctggaca
1260
tggcagcagg
1320
acccagaagt
1353

<210> 62
<211> o642
<212> ADN
<213>
<220>
<223>
<400> 62

agagaaagag

tgttcctgtt

cctgcgtggt

atggcgtgga

ttcgggtggt

agtgtaaggt

agggccagcc

agaaccaggt

agtgggagtc

gcgatggctc

gcaacgtgtt

ccctgagcect

45000

ctgcgtggag

tcctccaaag

ggtggacgtg

ggtgcataat

gagcgtgctg

gagcaataag

tagagagcca

gtccctgacc

taatggccag

tttctttctg

tagctgctct

gtctccaggce

Trinh ty Nhan tao

Polynucleotit tdng hop"

tgtccacctt

ccaaaggaca

tcccacgagg

gctaagacca

accgtggtgce

ggcctgceccg

caggtgtaca

tgcctggtga

ccagagaaca

tattctaagc

gtgatgcatg

aag

gcccagctcc

cactgatgat

atccagaggt

agcccaggga

accaggactg

cccctatcga

ccctgceccccce

agggcttcta

attacaagac

tgacagtgga

aggccctgca

accagccgct

ctctcgcaca

gcagtttaac

ggagcagttc

gctgaacggc

gaagacaatc

ttctcgcgag

tcctagcgac

cacaccaccc

taagtccagg

caatcattac

gatatccaga tgacacagtc cccttccagc ctgtctgecct ccgtgggcga cagagtgacc

60

atcacatgtc gcgcctccca ggagatctct ggctacctgt cctggctgca gcagaagcca

120

62
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ggcaaggctc
180

aggttcagcg
240

gaggatttcg
300

ggcacaaagg
360

agcgacgagc
420

cccagggagg
480

gagtccgtga
540

ctgagcaagg
600

ctgtccagcc
642

ccaagcgcct

gctctcggtc

ccacctacta

tggagatcaa

agctgaagag

ccaaggtgca

ccgagcagga

ccgattacga

cagtgacaaa

45000

gatctatgct

cggcacagag

ttgcctgcag

gaggacagtg

cggcaccgcc

gtggaaggtg

cagcaaggat

gaagcacaag

gtcttttaac

gcctccaccc

tacaccctga

tacgcttcct

gccgctccat

tctgtggtgt

gataacgctc

tctacatatt

gtgtatgctt

aggggcgagt

63

tggactctgg

caatctcttc

atccactgac

ccgtgttcat

gcctgctgaa

tgcagagcgg

ccctgagcectce

gcgaggtgac

gt

agtgccttcc

cctgcagcct

ctttggcggc

ctttcccect

caatttctac

caattctcag

taccctgaca

ccatcagggc
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