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Linh vwe ky thuat dwoe dé cap

Sang ché dé cap dén linh vuc khang thé khang thu thé Activin IIB (ActRIIB).
Cu thé 13, sang ché d& cap dén viéc st dung khang thé nay dé didu trj cac rdi loan co,

chang han nhu sy hao mon co do méc bénh hoic khong hoat dong.
Tinh trang ky thuft ciia sing ché

Activin 12 yéu tb tang truéng dime va biét hoa thudc siéu ho yéu t tang trudng
chuyén ddi beta (transforming growth factor beta—TGF beta) ctia protein tin hiéu co
lién quan v& cAu tric. Activin truyén tin hiéu thong qua phuc hop heterodime cua thu
thé serin kinaza bao gdm it nhét hai thu thé loai I (I va IB) va hai thy thé loai IT (II va
IIB, aka ACVR2A va ACVR2B). Céc thu thé nay déu la protein xuyén mang, bao gbm
mién ngoai bao gin két phdi tir c6 ving giau xystein, mién xuyén mang va mién té bao
chét c6 tinh ddc hiéu serin/threonin dugc du doan. Thu thé loai I can thiét dé truyén tin
hiéu trong khi thy thé loai II lai cin thiét @& gdn két phéi tir va dé biéu hién cac thu thé
loai I. Thu thé loai I va II hinh thanh phirc hop bén sau khi gén két phdi tir din dén
phosphoryl hoéa thu thé loai I boi thu thé loai I1.

Thu thé activin 11 B (ActRIIB) 1a thu thé cua myostatin. Su tuong tac gilta
myostatin va thu thé nay diéu hoa sy uc ché biét héa co xuong theo con dudng phu
thudc Smad. Do do, bang cach tc ché hodc ngin can myostatin gin két voi ActRIIB,

ching ¢o thé cam ng hinh thanh co xuong.

Nhiéu nhém da nghién ciu didu nay. Bogdanovich et al (Nature, 2002,
420:418-421) md ta rang khang thé khang myostatin c6 kha ning ngén chan myostatin,
dan dén tang khéi luong co & chudt méc bénh loan dudng co Duchenne. Bradley et a/
(Cell Mol. Life Sci. 2008, 65:21 19-2124) xem xét cac phuong 4n khac nhau hién c6 dé
didu bién su twong tac myostatin/ActRIIB, bao gdm khéng thé khang myotstatin da dé
cdp O trén, uc ché giai phong myostatin thanh thuc bang cach dung tién peptit
niyostatin, dung follistatin dé ngan chin thu thé myostatin, dung chét tc ché Histon

deaxetylaza (HDAC) dé cam Umg san xuét follistatin, dung peptit myostatin bién doi
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dé ngan can myostatin gin két vai thu thé nay va dung thu thé mdi nhtr dich thé cho

myostatin.

Mic du ¢6 céc tri ligu tiém nang nay, hién chua c6 san phém diéu trji cho bénh
nhan. That vy, gin day mot cong ty dd hiiy bo du an khang thé khang myostatin ctia
ho.

Do do, can c6 phuong phap lam ting khéi lugng co va déo dai cua bénh nhan.
Ban chit ky thuit clia sing ché

Khéng thé da duoc phat hién ma huéng t6i thu thé ActRIIB c6 thé ngin can
myostatin gin két véi thu thé nay, do d6 ngin can sy Gc ché biét hoéa co theo con

duong phu thudc Smad. Pidu nay dan dén ting khdi lugng va dd bén co & bénh nhan.

Do d0, theo mot khia canh, sang ché dé xuét khéng thé khang ActRIIB, hodc
manh chirc niing cta né hodc protein chirc ning chira phén gin két khang nguyén cia
khang thé thé khang ActRIIB. Theo modt phuong an, ActRIIB 12 ActRIIB ctia nguoi.
Trinh tr polypeptit cia ActRIIB cia nguodi dugc néu trong SEQ ID NO: 181
(AAC64515.1, GI:3769443). Theo mdt phuong an, khang thé hodc protein chirc ning
tir dong vat c6 vu, ma co ngudn gbc ching han nhu nguoi hoaé lac da. Do d6, khang
thé c6 thé 1a khang thé dang kham, cia ngudi hodc khang thé duoc lam giéng nhu cla
nguoi. Theo mdt phuong an cu thé, khéang thé khang ActRIIB duoc ddc trung vi c6
ving gin két khang nguyén dic hiéu véi protein dich ActRIIB va gan két véi ActRIIB
hoic manh cia ActRIIB. Theo mt phuong an, khang thé da néu thich hop dé sur dung

trong tri liu.
Mo ta van tat cac hinh vé

Fig. 1 thé hién su xdc dinh EC50 MOR07079 bing chuén do FACS & dong té bao
HEK293T/17 gbc va dong té bao nhiém ActRIIB.

Fig. 2 thé hién su uc ché biéu hién luxiferaza dugc cam Gng bdi myostatin trong thir
nghiém gen thong bao bang Fab hoan chinh khang ActRIIB & néng do 2, 10 va
50pg/ml.
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Fig. 3 thé hién su xac dinh IC50 cta Fab [MORO08067, MORO08144, MORO08156 va
MORO08159 trong Fig. 3A; va MOR08067, MORO08213 trong Fig. 3B] trong thu

nghiém gen thong bdo luxiferaza dugc cam (rng bdi myostatin.
Fig. 4 thé hién khang thé gan két v6i té bao co xwong ngudi so cap.

Fig. 5 thé hién su xac dinh IC50 ctia IgG [MORO08159 trong Fig. 5A; vi MOR08213

trong Fig. 5B] trong thir nghiém trc ché tao biét hoa co xuwong cam tng boi myostatin.

Fig. 6 thé hién thir nghiém trén chudt: nghién ctru hiéu qua in vivo & dong vét nguyén
ban didu tri 6 tudn bing MOR08159 hoic MOR08213 véi 10mg/kg lam ting trong
lugng co thé va co. Su thay d6i dugc thé hién & (A) trong luong co thé, (B) Co chay,

(C) co sinh d6i cang chan véi ban chan, (D) Co tit dau va (E) co nguc.

Fig. 7 thé hién thir nghiém trén chudt: nghién ctru hiéu qua dap ung lidu in vivo & dong
vét nguyén ban— diéu tri 6 tudn baing MOR08213 & 25, 5, Img/kg, ting trong luong co
va trong luong co thé phu thudc lidu lwong. Céc thay ddi duoc thé hién trong (A) trong
luong co thé, (B) Co chay, (C) Co sinh ddi cing chan véi ban chan, (D) Co tir dau va
(E) co nguec.

Fig. 8 thé hién két qua FACS ching minh su phong bé chéo gitta MOR08159 véi su
c6 mit cia MOR08213 (nét dirt thua) va chi MOR08159 (nét lién den dam), so v6i chi
c6 isotyp ddi chimg (nét lidn den) hodc isotyp dbi chimg v&i sy c6 mit cia

MORO08213 (nét dut thua).

Fig. 9 thé hién tong quan v& gbc ActRIIB (SEQ ID NO:181) dé nhd d6 MOR08159

gin két, str dung k§ thuat xac dinh epitop khac nhau.
MG ta chi tiét sang ché

Theo mdt phwong 4n, khang thé theo sang ché 1a chit dbi khang ActRIIB khong
¢6 hoat tinh chd van hoac c¢o6 hoat tinh chi van thép. Theo phuong én khéc, khang thé
hodc manh chirc nang ctia né chira phan gin két khang nguyén gin két véi protein dich
ActRIIB va lam giam su gin két cia myostatin vi ActRIIB xudng mirc do co ban.
Theo mdt khia canh cia phuong an nay, khang thé hodc manh chirc nang cta né lam

giam luong myostratin gin két véi ActRIIB. Theo khia canh khac ctia phuong 4n nay,
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khang thé hodc manh chirc ning cliia ndé ngin can hoan toan myostatin gin két véi
ActRIIB. Theo mdt phurong an khac, khang thé hodc manh chirc ning ciia né e ché sy
hoat héa Smad. Theo mot phuong 4n khéc, khang thé hodc manh chirc ning clia né trc
ché myostatin gian tiép qua thu thé activin loai IIB giy su @c ché biét hoa khung

xuong theo con dudng phu thudc Smad.

Su gin két c6 thé duoc x4c dinh biang mot hodc nhiéu thir nghiém c6 thé dugc
st dung dé do hoat tinh ma 1a chét dbi khang hoac chit chi vén boi khéang thé. Theo
mot phuong 4n, thir nghiém xac dinh it nhat mot anh hudong cia khang thé 1én ActRIIB
bao gém: rc ché myostatin gin két vdi ActRIIB bing ELISA, trc ché truyén tin hiéu
cam Ung boi myostatin (vi du, bang thir nghiém gen thong bao phu thudc Smad), Gc
ché phosphoryl héa Smad cam Gng bdi myostatin (ELISA P-Smad) va tic ché su trc
ché biét hoa té bao co xwong cam mg bdi myostatin (vi du, bang thir nghiém creatin

kinaza).

Theo mét phuong 4n, sang ché dé xuét khang thé gin két dic hidu véi ving gén
két myostatin (vi du, mién gin két phéi tir) ctia ActRIIB. Mién gin két phéi tir nay bao
gdm axit amin 19-134 ctia SEQ ID NO: 181 va dugc chuyén thanh trinh tu SEQ ID
NO: 182 ¢ day.

Theo mdt phwrong 4n, khang thé gén két ActRIIB c6 Ky, bang 100nM hoic nho
hon, 10nM hoidc nhé hon, 1nM ho#c nho hon. Theo mdt phwong an, khang thé theo
sang ché gin két voi ActRIIB véi 4i lwc 100pM hoidc nho hon (vi du,100pM, 50pM,
10pM, 1pM hodc nhé hon). Theo mdt phwong 4n, khang thé theo sang ché gin két véi
ActRIIB vdi 4i luc nam trong khoang tir 10 va 20pM.

Theo mét phuong 4n, khang thé theo sang ché khong c6 kha ning phan tng
chéo véi protein ¢é lién quan dén ActRIIB, va cu thé hon 1a khong c¢6 kha ning phan

ung chéo voi ActRITA cua nguoi (NP_001607.1, GI: 4501897).

Theo mot phuong an, khang thé theo sang ché theo mot phuong an wu tién gén
két v6i ActRIIB thay vi ActRIIA. Theo mot phuong 4n, khang thé theo sang ché gin
két v&i ActRIIB vdi ai luc 16n hon gip 5 1an so v&i khi chiing gén két voi ActRIIA, cu

thé hon 12 10 1an, cu thé hon nita 12 50 14n, cu thé hon nita 1a 100 1an.
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Theo mot phuong 4n, khang thé theo sang ché gin két v6i ActRIIA véi 4i luc
bang 100pM hodc 16n hon (vi dy, 250pM, 500pM, 1nM, 5nM hoic 16n hon).

Theo mot phwong 4n, khang thé theo sang ché 14 isotyp IgG2.

Theo phuong an khéc, khang thé theo sang ché 13 isotyp IgGl. Theo mdt
phuong 4n khéac, khang thé theo sang ché 1 isotyp IgG1 va c6 chic ning phan tng
kich thich thay ddi thong qua dot bién viing Fc. Theo mdt phuong 4n, chirc ning phan
{mg kich thich thay ddi nay giam hoat tinh ADCC va CDC. Theo mét phwong 4n, chiic
néng phan (ing kich thich thay d6i nay 1am bt hoat hoat tinh ADCC va CDC.

Theo phwong 4n lién quan khéc, khang thé theo sang ché 1a khang thé IgGl
hoan chinh ctia ngudi hodc duge 1am gidng nhu clia nguodi ma khong ¢ hoat tinh gay
doc té bao phu thudc khang thé (antibody dependent cellular cytotoxicity (ADCC)
hozc khong ¢6 hoat tinh CDC va gén két v6i viing ActRIIB bao gém axit amin 19-134
cia SEQ ID NO:181.

Theo phuong 4n lién quan khac, khang thé theo sang ché 1a khang thé IgGl
hoan chinh ctia ngudi hodc khang thé dugc 1am gidng nhu ciia ngudi ¢6 hoat tinh gay
doc té bao phu thudc khang thé hodc hoat tinh CDC giam va gin két voi viing ActRIIB
chtra axit amin 19-134 ctia SEQ ID NO:181.

Sang ché dé cap dén khang thé phan lap dugc, cu thé 12 khang thé cia ngudi
hosc khang thé dugc 1am gibng nhu ciia ngudi e ché myostatin gin két voi ActRIIB
va hoat héa su biét hda co xuong in vitro va in vivo. Theo cac phuong an nhét dinh,
khéang thé theo sang ché c6 ngudn gbc tir trinh tw chudi ning va chudi nhe cu thé
va/hodc co céac ddc trung clu tric cu thé chang han nhu ving CDR chua trinh tu axit
amin cu thé. Sang ché dé xuit khang thé phén l4p duoc, phuong phap tao ra khang thé
nay, thé lién hop mién dich va phan tir da héa tri hodc da dic hiéu chira khang thé nay
va dugc pham chira khang thé, thé lién hop mién dich hodc phan tir dic hidu kép theo
sang ché. Sang ché ciing dé cap dén phwong phap st dung khang thé dé wc ché, co
nghia 13, ddi khang, chic ning ctia ActRIIB dé trc ché sy hoat hda Smad va do dé cam

g su biét hda co xwong, vi du, dan dén hiéu qua diéu tri r6i loan bénh ly.
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R6i loan bénh 1y ¢6 thé 1a bénh hodc rdi loan vé co xuwong, chang han nhu teo co. C6
nhiéu nguyén nhan din dén teo co, bao gdm két qua khi diéu tri bang glucocorticoit
nhu cortisol, dexametason, betametason, prednison, metylprednisolon, hodc
prednisolon. Teo co ciing c¢6 thé do cit bo day than kinh vi chan thuong than kinh hodc
13 két qua cta bénh 1y than kinh b thoai héa, bénh 1y than kinh do chuyén héa hoic
bénh ly than kinh do viém (vi du, hoi chimg Guillian-Barré, bénh 1y than kinh ngoai

bién, hoic do phoi nhidm véi chit doc hoic thudc ngodi méi truomg).

Ngoai ra, teo co ¢ thé 13 két qua cia bénh 1y co, nhu loan luc co; bénh 1y co
bam sinh, bao g@)m bénh co nemalin thé que, bénh co do da hach/hach nho va bénh
6ng co (nhan trung thé); bénh co do ty thé; bénh bai liét tudn hoan di truyén; bénh co
do viém; bénh co do chuyén héa, ching han nhu nguyén nhian do bénh tich trit
glucogen hoic lipit; viém da co dia; viém da co; bao gdbm viém co thé vii; viém co

xuong hda; tiéu co van va myoglobin trong nudc ticu.

Bénh ly co c6 thé do hoi chung loan dudng co, ching han nhu Duchenn,
Becker, truong luc co, loan dudng co mat-vai-canh tay, Emery-Dreifuss, loan dudng
co hdu-mit, loan dudng co vai-canh tay, loan dudng co viing gdc chi, Fukuyama, loan
dudng co bam sinh, hoic bénh co ngoai bién do di truyén. Bénh co xuong con co thé

1a lodng xuong, gdy xuong, tam voc nho, hodc coi coc.

Ngoai ra, teo co ¢6 thé do bénh than kinh van déng & ngudi truong thanh, teo
co xuong tiy séng & tré nho, xo cing teo co mot bén, teo co xuong tiy sdng thiéu
nién, bénh than kinh van dong tu mién véi su phong bé diéu khién da nang, bénh bai
liét do tén hai soi ndi do bi danh hodc & xuong song, ¢6 dinh xuong do chin thuong,
nim trén giudng bénh trong thoi gian dai, khong hoat dong chi dong, khong hoat dong
do nguyén nhan khach quan, 4p luc chuyén héa hoic thiéu dinh dudng, ung thu,
AIDS, bi déi, rdi loan tuyén giap, bénh dai thdo dudong, nhwoc truong bam sinh lanh
tinh, bénh hach trung tim, t6n thwong do bong, bénh tic nghén phéi man tinh, bénh vé
gan (vi du, ching han nhu xo héa, X0 gan), nhiém tring, suy than, suy tim do sung
huyét, su gia hoa, du hanh khong gian hodc trai qua mot thdi gian trong moi truong

khong co6 trong luc.
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Vi du, vé tinh trang lién quan dén tudi tac cé thé duoc diéu tri bao gdm, giam
lwong co bip va rdi loan co, teo da, hao mon co, teo ndo, X0 vita dong mach, xo cliing
dong mach, khi thiing phdi, ching lodng xuong, viém khdp man tinh, thiéu toan ning
ctia hé mién dich, huyét ap cao, chling mét tri, bénh Huntington, bénh Alzheimer, bénh
duc thuy tinh thé, bénh thoai héa diém vang do tudi gia, ung thu tuyén tién liét, dot
quy, giam tudi tho trung binh, yéu, mat tri, nép nhdn, suy gidm chttc ning than, va
bénh mét thinh Iyc do tudi gia; rdi loan chuyén hoéa, bao gdm bénh d4i thio dudng typ

IT, hoi ching chuyén héa, dudng huyét cao, va béo phi.

Tinh trang khic c6 thé dugc diéu tri bing khang thé theo sang ché bao gdm
bénh than cdp tinh va/hodic man tinh hoidc suy than, xo gan hoidc chai gan, ung thu
chang han nhu ung thu v{, bénh Parkinson; tinh trang lién quan dén chét noron, nhu

ALS, teo ndo, hodc mat tri va thieu mau.

Céc tinh trang khac bao gdm chiting suy nhuoc co thé, chimg suy nhuoc lién

quan dén viém khép man tinh va chimg suy nhugc lién quan dén ung thu.

Cho dén nay, con rat it lidu phép didu tri dang tin cdy hodc c6 hi¢u qua dugc

phat trién dé dicu tri roi loan nay.

Dua vio bing chimg dugc cong bd vé vai trd cia activin trong viée gin két voi
cac thu thé ActRIIB trong s6 cac thu thé khac (Werner va Alzheimer, Cytokine
Growth Factors Rev 2006, 17(3):157-171), gép phan vio bénh xo gan, than va phdi va
vai tr0 cua myostatin, activin, hodc ActRIIB trong ung thu (Tsuchida et al, Endo J,
2008, 55(1):11-21) khang thé theo sang ché c6 thé dugc st dung dé diéu tri cac bénh
so va ung thu gan, than, phéi va ung thu duoc 1y 1am vi du, boi nhung khong bi gioi
han & bénh ung thu u lién két co van, ung thu gdy tiéu xuwrong, ung thu biéu mé té bao

gan, ung thu da day ruot.

Sur phong ngira c6 thé 1a tuyét ddi, vi du, ving mit toan b tinh trang lién quan
dén tudi hodc rdi loan chuyén héa. Sw phong ngira ciing ¢6 thé 1a mot phin, ching han
nhu ¢ kha ning xdy ra tinh trang lién quan dén tudi hoidc rbi loan chuyén héa & ddi
tugng dudng nhu it cé kha ning xdy ra hon so véi ddi twgng khong nhén dwoc khéng

thé theo sang ché.
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Dé sang ché c¢6 thé duoc hiéu rd rang hon nita, cac thudt ngit nhat dinh duoc
dinh nghia trudc tién. Céc dinh nghia bd sung dugc d& cap & phan mo ta chi tiét sang

I'4
A

che.

Thuét ngir "d4ap tng mién dich" dé cap dén hoat tinh ctia, vi du, té bao lympho,
té bao trinh dién khang nguyén, té€ bao thuc bao, t& bao bach cau hat, va dai phén tir
dich thé duoc san xudt tir cac t& bao néu trén hodc gan (bao gém khang thé, xytokin, va
b thé), ma din dén gay thiét hai, pha hiy, hosic dio thai c6 chon loc sy xdm nhiém tac
nhan gy bénh, t& bio hoic mé nhidm tac nhan gy bénh, t& bao ung thu, hoic, trong
truong hop tw mién hodc viém nhidm bénh ly, té bao hodc md ngudi binh thuong khoi

co theé nguoi.

Av12?

Thuét nglt “con duong truyén tin hi¢u” hoac “hoat dong truyén tin hiéu” dé cap
dén mdi quan hé nhan qua vé mat hoa sinh thuong khoi diu bing tuong tac protein-
protein ching han nhu gin két yéu t§ ting truong véi thu thé, din dén sy truyén tin
hidu tir mot phan ctia té bao dén phan khic cia té bao. Nhin chung, sy truyén nay lién
quan dén su phosphoryl héa dic hiéu ciia mdt hodc nhiéu gdc tyrosin, serin, hodc
threonin trén mdt hodc nhidu protein trong chudi phan tng gay ra sy truyén tin hiéu.
Quy trinh 4p chét dic trung 12 bao gdm cac su kién trong nhén, dan dén su bién dbi

trong biéu hién gen.

Thuét ngit ActRIIB hoic thu thé Act IIB dé cdp dén ActRIIB cia ngudi nhu
duoc x4c dinh trong SEQ ID NO: 181 (AAC64515.1, GI:3769443). Viéc nghién ciru
khang thé khang ActRIIB da dong va don dong tiéu chuin da dugc biét trong linh vurc
nay, nhu cac khang thé dwoc san xuét boi R&D Systems®, MN, M§. Khang thé khang
ACctRIIB ding dé tri liéu chua timg dugc mé ta trude ddy. Tt nhién, cac khang thé c6
thé duoc phat trién chdng lai ActRIIB cua cac loai khac va duoc st dung dé diéu tri

tinh trang bénh ly & céc loai nay.

Thuat ngit "khang thé" dugce d& cap & day bao gdm toan bd khang thé va manh
gin két khang nguyén bat ky (nghia 13, "phan gan két khang nguyén") hoic cac chudi

A

don cua ching. “Khéang thé” c¢6 trong tu nhién 1a glycoprotein bao gdm it nhét hai
chudi ning (heavy - H)) va hai chudi nhe (light - L) noi gan két bang lién két disulfua.

Mbi chudi ning bao gém viing bién doi trén chudi ning (& day viét tat 1a Vi) va ving
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c¢b dinh chudi ning. Ving cb dinh chudi ning bao gdm ba ving CH1, CH2 va CH3.
MB&i chudi nhe bao gdm ving bién ddi trén chudi nhe (& day viét tit 1a V1) va viing cb
dinh chudi nhe. Ving c¢d dinh trén chudi nhe bao gém mot ving C.. Vung Vg va Vi ¢é
thé cling dwoc phan chia tiép thanh cac vung siéu bién, duoc dat tén 13 cling quyét dinh
bd trg (complementarity determining regions - CDR), nim xen k& vé6i cic ving ma
bao tht hon, goi 14 cac ving khung hoat dong (framework regions - FR). Mdi Vi va
V. duge cdu tao ba CDR va bdn FR sép xép tir ddu amino dén dau cacboxy theo thi tur
sau: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Vung bién ddi trén chudi nang va
chudi nhe chira mién gin két trong tac véi khang nguyén. Viing cb dinh ctia khang thé
c6 thé 1am trung gian gan két globulin mién dich véi md hodc cac yéu t6 clia vat chi,
bao gdm nhiéu t& bao khac nhau ctia hé mién dich (vi du, t& bao hiéu (mg) va thanh

phén dAu tién (first component - Clq) ctia hé thdng b thé cb dién.

Thuét ngit "phan gin két khang nguyén" cta khang thé (hodc chi don gian 1a
"phén khang nguyén"), dwoc st dung & day, dé cap dén khang thé c6 chiéu dai day du
hozc mét hodc nhiéu manh cua khang thé gitt lai kha ning gén két dic hiéu voi khang
nguyén (vi du, phan ctia ActRIIB). Nhu da trinh bay, chirc ning gin két khang nguyén
cta khang thé c6 thé duge thuc hién bai cic manh ciia khang thé ¢6 chiéu dai diy du.
Vi du vé manh gin két dugc bao ham trong thuat ngit "phan gin két khang nguyén"
ctia khang thé bao g@)m manh Fab, manh hoéa tri mot chra vung Vi, Vy, C. va CHI;
manh F(ab),, manh héa tri hai chira hai manh Fab duoc gin két boi cau disulfua &
vung ban 1&; manh Fd chira cac mién Vy va CHI; manh Fv bao gém mién V; va Vi
cua canh tay don cua khang thé; manh dAb (Ward et al., 1989 Nature 341:544-546),
ma bao gdm mién Vy; va viing quyét dinh bo thé (CDR) phén 1ap dugc.

Ngoai ra, mac du hai mién Vi va Vy ctia manh Fv, dugc ma hoa boi cac gen
riéng biét, ching c6 thé duoc két hop véi nhau stir dung phwong phép tai td hop, bang
phan tir nbi tong hop cho phép ching duoc tao ra & dang chudi protein don trong d6
ving V| va Vi ghép cip dé hinh thanh v6i phan tir héa tri mdt (duoc biét dén dudi
dang chudi don Fv (scFv); xem, vi du, Bird et al., 1988 Science 242:423-426; va
Huston et al., 1988 Proc. Natl. Acad. Sci. 85:5879-5883). Khang thé don chudi nay
cling duoc du dinh dé dugc bao gdm trong thudt ngit "viing gan két khang nguyén" cia

khang thé. Manh khang thé nay thu dugc nho st dung k¥ thuét thong thuong di biét
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doi véi nguoi co hicu biet trung binh trong linh vuc nay, va manh khang thé duoc sang

loc vé tinh hitu dung theo cach tuong tu nhu ddi véi khang thé nguyén ven.

Thuit ngit "khang thé phan lap dwoc", duge sir dung & day, dé cap dén khang
thé hdu nhu 14 khong chira khang thé khac c6 ddc hiéu khang nguyén khic (vi du,
khang thé phan 14p duoc gin két dic hiéu ActRIIB hau nhu 13 khong chira khing thé
gin két dic hiéu khang nguyén khac véi ActRIIB). Tuy nhién, khang thé phéan lap
duoc gén két ddc hiéu ActRIIB ¢ thé, c6 kha ning phan tmg chéo véi khdng nguyén
khac, nhu phén tir ActRIIB cua loai khac. Ngoai ra, khang thé phan 1ap dugc c6 thé

nhu 12 khong chira vét liéu té bao va/hodc chét héa hoc té bao khéc.

Thuat ngit "khang thé don dong" hodc "ché phdm khang thé don dong" dugce st
dung & day dé cép dén viéc bao ché phan tir khang thé ctia ché pham phan tir don 1é.
Ché phdm khang thé don dong boc 16 tinh dic hiéu va ai luc gan két don dbi véi timg

epitop cu thé.

Thuat ngit "khang thé ctia ngudi", duoc st dung & ddy, nhimbao gém khéang
thé c6 ving bién ddi trong d6 ca ving khung hoat dong va ving CDR bt ngudn tir cac
trinh ty c6 ngudn gdc tir ngudi. Ngoai ra, néu khang thé bao gdm ving cb dinh, ving
c¢b dinh nay ciing bt ngudn tir cac trinh tw ciia ngudi ndy, vi du, trinh ty dong mam
ngudi, hodc trinh tr dong mam ngudi bi dot bién hodc khang thé bao gdm trinh tu
khung hoat ddng lién ng cé ngudn gdc tir sw phan tich trinh tir khung hoat dong lién
uing cua nguoi, vi du, nhu duge mo ta trong Knappik, et al: (2000. J Mol Biol 296, 57-
86).

Khéng thé cia nguoi theo sang ché c¢6 thé bao gdm céc gbe axit amin khong
duoc mi héa boi trinh ti ctia ngudi (vi du, dot bién duge dwa vao bang dot bién ngiu
nhién hodc dic hiéu vi tri in vitro hodc bing dot bién soma in vivo). Tuy nhién, thuat
ngit "khang thé cta nguoi", dwoc sir dung ¢ ddy, khong nhim bao gém khéng thé
trong d6 trinh tu CDR ¢6 ngudn gbc tir dong mam ciia loai dong vat c¢é vi khac, chéng

han nhu chudt, dugc ghép vao trinh ty khung hoat ddng cua nguoi.

Thuét ng@t "khang thé don dong ngudi" dé cap dén khang thé biéu hién tinh dic
hiéu gan két duy nhat ma c6 viing bién ddi trong dé ca ving khung hoat dong va ving

CDR duogc bién dbi tir trinh tw ctia ngudi. Theo mot phuwong én, khang thé don dong
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cta ngudi dugce tao ra bang k¥ thuat té bao lai bao gdbm té bao B thu dugce tir dong vat
chuyén gen khong phai 1a ngudi, vi du, chudt chuyén gen, c6 hé gen bao gdm gen

chuyén chudi ning va gen chuyén chudi nhe & nguoi dung hop véi t€ bao bat ti.

Thuét ngit "khang thé cua ngudi tai td hop", duge st dung & day, bao gdbm toan
bd khang thé cua ngudi duoc didu ché, bidu hién, tao ra hodc phén 1ap dugc béng
phwong phap tai td hop, ching han nhu khang thé phan 1ap dugc tir dong vat (vi du,
chudt) ma 14 chuyén gen hodc chuyén nhiém sic thé dbi véi gen globulin min dich
cua ngudi hoic té bao lai duogc tao ra tir d6, tir khang thé phan 1ap duge tir té bio chu
bién nap dé biéu hién khang thé ciia ngudi, vi du, tir té bao lai chuyén nhidm, khang
thé phan 1ap duoc tir thu vién khang thé ctia ngudi téi t6 hop, to hop, va khang thé ciia
ngudi duge didu ché, biéu hién, tao ra hodc phéan lp duge bang phuong phap khéac bat
ky lién quan dén viéc cit nbi tit ca hodc mot phin cia gen globulin mién dich nguoi,
cac trinh tu vao trinh tu vao cac trinh tu ADN khéc. Khang thé ca nguoi tai td hop
nay c¢6 ving bién dbi trong d6 ving khung hoat dong va ving CDR bét ngudn tir trinh
ti globulin mién dich dong mam cta ngudi. Tuy nhién, theo cac phuong 4n nhat dinh,
khang thé tai td hop nay c6 thé duge xir 1y bang gay dot bién gen in vitro (hoic, dot
bién soma in vivo khi dong vat chuyén gen céc trinh ty Ig cua nguoi duge st dung) va
do d6 trinh ty axit amin cua vung Vy va Vi cia khang thé tai to hop 1a céc trinh tu,
trong khi dugc bién ddi va c6 lién quan dén tir trinh tu Vi va Vi, dong mam ctia ngudi,
c6 thé khong ton tai cach ty nhién trong danh muc dong mam khang thé cta ngudi in

Vivo.

DPuoc sir dung & day, "isotyp" dé cap dén 16p khang thé (vi du, IgM, IgE, IgG
chéng han nhu IgG1 hodc IgG2) dugc tao ra tir gen ving c¢d dinh chudi ning.

Cum tr "khang thé nhan biét khang nguyén" va "khang thé dic hiéu khang
nguyén" duoc st dung thay thé ¢ dy voi thuat ngit "khang thé gin két dic hiéu véi

khang nguyén”.

Pugc st dung ¢ day, khang thé "gin két dic hiéu véi polypeptit ActRIIB"
nhimdé cdp dén khang thé gin két véi polypeptit ActRIIB ctia nguoi véi Kp bang
100nM hodc nho hon, 10nM hoac nho hon, 1nM hodc nho hon. Khang thé "phan Gng
chéo vdi khang nguyén khéc v6i ActRIIB" du dinh dé cdp dén khang thé gan két
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khang nguyén v6i Kp 10x10°M hodc nho hon, 5x10°M hodc nhé hon, hodc 2x10°M
hodc nho hon. Khang thé "khong phan tng chéo v6i khang nguyén cu thé" nham dé
cap dén khang thé gén két véi khang nguyén, véi Kp bing 1,5x10M hodc 16n hon,
hodc Kp bing 5-10x10*M, hodc bing 1x107M hoidc 16n hon. Theo cic phuong 4n
nhit dinh, khang thé nay khong phan tng chéo vdi khang nguyén nay biéu hién vé co
ban 12 khong thé phat hién gin két khang lai cAc protein nay trong thir nghiém gin két
tiéu chuln. Kp c6 thé dugc xac dinh sir dung hé thdng cam bién sinh hoc, vi du, ching
han nhu hé Biacore®, hodc chuin d6 can bing dung dich (Solution Equilibrium

Titration).

Dugc sit dung ¢ ddy, thudt ngit “khang thé ddi khang” nhiam dé cap dén khang
thé e ché hoat dong truyén tin hiéu cam ung bdi ActRIIB véi sy c6 mdt cla
myostatin. Vi du v& thir nghiém phat hién nay bao gém tic ché truyén tin hiéu cam tng
boi myostatin (vi du, bang thir nghiém gen théng béo phu thudc Smad), trc ché
phosphoryl héa Smad cam tng boi myostatin (P-Smad ELISA) va trc ché qu4 trinh trc
ché su biét hoéa té bao co xwong cam tng boi myostatin (vi du, bang thir nghiém

creatin kinaza).

Theo mot sé phuong 4n, khang thé e ché truyén tin hiu cam tng béi ActRIIB
nhu duge x4c dinh trong thir nghiém gen théng bao phu thude Smad ¢ IC50 bing
10nM hoéc nhé hon, 1nM hoéc nhé hon, hodc 100pM hoéc nho hon.

Puogc st dung & day, khang thé “khong c6 hoat tinh d6i khang” nhim dé cap
dén khang thé khong lam ting déng ké hoat tinh truyén tin hiéu trung gian béi
ActRIIB khi ving mit myostatin trong thir nghiém dua trén co so té bao, ching han
nhu e ché truyén tin hiéu cam tng béi ActRIIB (vi dy, bing thir nghiém gen thong
béo phu thudc Smad), &rc ché phosphoryl héa Smad cam ting bdi myostatin (P-Smad
ELISA) va trc ché qua trinh trc ché su biét hoa té biao co xuong cam tng bdi myostatin
(vi du, bang thir nghiém creatin kinaza). Céc thir nghiém ngdy dugc mo ta chi tiét

trong Vi du thuc hién sang ché dudi day.

Thuat ngtt "K' hoac "K,", dugc st dung ¢ day, nham dé cap dén ty 1€ tuong
quan ctia twong tac khang thé-khang nguyén cu thé, trong khi thuat ngit "Kg," hodc

"K", duoc st dung & ddy, nham dé cap dén ty 1é phan tach twong tac khang thé-khang
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nguyén. Thuat ngit "Kp", dugc st dung & ddy, nhim dé cap dén hing s phan ly, hang
s6 nay thu duoc tir ty 18 Ky véi K, (vi du, K¢/K,) va dugc thé hién dudi dang ndng do
mol (M). Gia tri Kp cia khang thé c6 thé duoc xac dinh st dung phuong phap di dugc
thiét 14p rd rang trong linh vuc ndy. Phuong phép dé xac dinh Kp cia khang thé sir
dung su cong hudng tur Plasmon bé mit, nhu hé thdng cam bién sinh hoc Biacore®,
hodc chuén dd can bing dung dich (SET) (xem Friguet B et al. (1985) J. Immunol
Methods; 77(2): 305-319, va Hanel C et al. (2005) Anal Biochem; 339(1): 182-184).

DPuoc st dung & dy, thuat ngit "ai luc" d& cip dén d6 manh twong tac giita
khéng thé va khang nguyén & timg vi tri ¢6 tinh khang nguyén. Trong mdi vi tri khang
nguyén, ving bién dbi ctia “canh tay” khang thé twong tac théng qua luc lién két phi
cong hoéa tri yéu véi khang nguyén & rat nhidu vi tri; cang nhiéu tuwong tac, i luc cang
manbh.

DPuoc st dung & day, thuét ngit "4i tinh" dé cip dén mot thude do thong tin vé
sur 6n dinh toan bd hodc d6 manh ciia phirc hop khang thé-khang nguyén. Chiing dugc
kiém soét bai ba yéu t6 chinh: i luc epitop khang thé; hoa tri ctia ca khang nguyén va
khang thé; va su sip xép ciu triic cia cac phin tuong tac. Tém lai, cac yéu tb nay xac
dinh tinh dic hiéu cia khang thé, d6 13, kha ning khang thé cu thé gin két véi epitop
khang nguyén chinh xac.

Duoc sit dung & day, thuat ngir “ADCC” hodc hoat tinh “gdy doc t& bao phu
thudc khang thé” dé cap dén hoat tinh 1am suy kit té bao B cia nguoi. Hoat tinh
ADCC c¢6 thé duoc do bing thir nghiém suy kiét té bao B ¢ ngudi da biét trong linh

vuc nay.

Pé c6 duge miu do 4i tinh cao hon, thé lién hgp dime (hai phan tir protein
khang thé ghép cidp véi chit danh ddu cho FACS) c6 thé duge xdy dung, tir d6, tao
tuong tac ai luc thip (ching han nhu véi khang thé dong mam) duoc FACS phat hién
d& dang hon. Ngoai ra, cac cach khac dé ting 4i tinh gin két khang nguyén bao gdm
tao ra dime, trime hodc multime ciia ciu tric bat ky duoc mo ta & ddy ciia khang thé
khang ActRIIB. Cac multime nay nay c6 thé duoc tao ra qua gin két cong héa tri giita
cac modun don 1¢, vi du, bing cach md phong su gin két dau C-v6i-N- trong tu nhién

hozc bang cach mé phong cac dime khang thé gin két v6i nhau qua ving ¢ dinh ciia
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chung. Gén két dugc thiét ké trong bé mit trung gian Fc/Fc ¢6 thé 14 cong hoa tri hodc
khong cdng hoa tri. Ngoai ra, cac thanh phin cip ctia dime hodc multime khéac véi Fe
6 thé duge st dung trong phan tit lai ActRIIB dé tao ra cac ciu triic bac cao hon nay.
Vi du, c6 thé sir dung céc mién multime héa ching han nhu cac mién trime hoa duogc

mo ta trong W02004/039841 hodc mién pentame hoa dugc mo ta trong WO98/18943.

Puoc sir dung ¢ day, thudt ngir “tinh chon loc” dbi voi khéng thé & cap dén
khang thé gén két véi polypeptit dich nhit dinh nhung khong gin két véi polypeptit c¢6

lién quan gan.

Dugc sit dung ¢ day, thudt ngit "ai luc cao" ddi voi khang thé dé cap dén khang
thé ¢6 Kp dbi v6i khang nguyén dich bang 1nM hoic nhé hon. Puge sir dung ¢ day,

thuat ngt "déi tuong” bao gdm ngudi hogc dong vat khong phai la ngudi bat ky.

Thuat ngit "dong vat khong phai 1a nguoi" bao gbm tit ca dong vit ¢ xuong
séng, vi dy, dong vat c6 v va khong phai dong vat co vu, chéng han nhu dong vat linh

trudong khong phai 12 ngudi, clru, chd, méo, ngua, bo, ga, ludng cu, bo sat, v.v..

Duoc sir dung ¢ day, thuat ngit, "duoc t61 wu héa" co nghia 1a trinh ty nucleotit
duoc bién dbi dé ma hoa trinh sy axit amin st dung codon dugc tién hon trong té bao
hodic sinh vit san xuét, thuong 1a t& bao nhan thuc, vi du, t bao Pichia, t& bao
Trichoderma, t& bio budng trimg chu(f)t‘Hamster Trung Qudc (Chinese Hamster Ovary
- CHO) hodc t& bao ciia ngudi. Trinh tw nucleotit t6i wu héa dugc thiét ké dé gii lai
toan bd hodc nhidu nhét c6 thé trinh ty axit amin géc dugc ma hoa bing trinh tu
nucleotit ban diu, ching dugc biét dén nhu 12 trinh tu " gbc". Trinh tu t6i wu hoa & day
duoc thiét ké dé c6 codon dugc wu tién trong té bao dong vat c6 vi CHO, tuy nhién su
biéu hién tbi tuu cua trinh ty ndy trong cac té bao nhan thuc khac ciing duge bao gdom
& day. Trinh ty axit amin dugc ma héa boi trinh ty nuleotit toi wu cling dugc dé cap

dén nhu duogc toi uu hoa.

Nhiéu khia canh khic nhau cla sang ché duge mo ta chi tiét hon trong cac phin

sau.

Thir nghi¢m ti€u chuin d& danh gid kha ning gin két ctia khang thé véi

ActRIIB ctia cac loai khac nhau dugc biét dén trong linh vuc nay, vi du, bao gém,
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ELISA, lai western blot va RIA. Thir nghiém thich hop dugc mé ta chi tiét trong phan
Vi du thyc hién séang ché. Ai luc gin két cia khang thé ciing c6 thé duoc danh gia
béang thir nghiém tiéu chudn di biét trong linh vuc nay, nhu bing thir nghiém Biacore
hozic Chuédn d6 can bang dung dich. K thuat cong huong plasmon bé mit dya trén cac
k¥ thuat chrfmg han nhw Biacore c6 thé xac dinh dong hoc ge‘in két cho phép tinh toén ai
lwc gin két. Thir nghiém dé danh gia tdc dong cua khang thé 1én céc dic tinh chirc
nang ctia ActRIIB (vi du, gén két thu thé, ngin ngira hodc cam vng ting sinh té bao B
cia nguoi hodc sy san xuét IgG) duoc md ta chi tiét hon trong phan Vi du thuc hién

sang cheé.

Theo d6, khang thé "tc ché" mot hoic nhiéu dic tinh chic ning nay cua
ACtRIIB (vi du, hoat tinh héa sinh, hda mién dich, t€ bao, sinh 1y hodc hoat tinh sinh
hoc khac, hoac tuong ty) nhu dugc xac dinh theo phuong phap da biét trong linh vuc
nay va duoc mb ta & déy, s& duoc hiéu 1 d& cép dén sy giam déng ké vé thdng ké hoat
tinh nao dé so v6i cai dwgc nhin thiy khi ving mit khang thé (vi du, hoic khi c6 mit
tinh ddc hiéu khong lién quan ciia khang thé dbi chimg). Khang thé trc ché hoat tinh
ActRIIB tic dong 1am giam dang ké v& mit théng ké it nhat 1a 10% thong sd do duoc,
it nhat 50%, 80% hoic 90%, va theo cac phuong 4n nhat dinh khéng thé theo sang ché
c6 thé e ché 16n hon 95%, 98% hodc 99% hoat tinh chirc nang ActRIIB.

Thuét ngit "phong bé chéo", "bi phong bé chéo " va "su phong bé chéo" duoc
sit dung thay thé & ddy dé chi kha ning ctia khang thé hodc chit gin két khac nhim
ngdn can gin két cia khang thé khac hodc chat gin két khac véi ActRIIB, cu thé 1a

mién gén két phdi tir, trong thir nghiém gén két canh tranh tiéu chuan.

Kha ning hoic trong pham vi ma khang thé hodc chét gin két khac cé thé ngin
chin sy gén két ctia khang thé khac hodc phan tir gin két véi ActRIIB, va do d6 lidu
chiing ¢6 thé coi 14 phong bé chéo theo sang ché, ¢ thé duge xac dinh bing cach sir
dung thir nghiém gin két canh tranh tiéu chudn. Mdt thtr nghiém thich hop bao gdm sit
dung k¥ thuét Biacore (vi du, bing cach st dung thiét bi BIAcore (Biacore, Uppsala,
Thuy Dién)), ma cé thé xac dinh pham vi twong tic str dung k§ thuét cong huong
Plasmon b& mat. Thir nghiém khéc dé xac dinh su phong bé chéo sir dung phwong thirc

dua vao ELISA. Mot thir nghi¢m khac nira sit dung phan tich FACS, trong d6 su canh
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tranh gitra cac khang thé khac nhau dé gin két vai té bao biéu hién ActRIIB duoc kiém

nghiém (nhu duge md ta trong phin Vi du thuc hién sang ché).

Theo sang ché, khang thé hodc chit gin két khac phong bé chéo theo sang ché
gén két voi ActRIIB trong thir nghiém phong bé chéo BIAcore dugc mo ta sao cho sy
gén két dugc ghi nhan cia sy két hop (hdn hop) khang thé hodc chit gin két nim trong
khoang 80% va 0,1% (vi du, 80% dén 4%) gin két t6i da theo ly thuyét, dic biét 1a
trong khoang 75% va 0,1% (vi du, 75% dén 4%) gin két tbi da theo 1y thuyét, va dic
biét hon 14 ndm trong khoang 70% va 0,1% (vi du, 70% dén 4%), va dic biét hon nita
132 ndm trong khoang 65% va 0,1% (vi du, 65% dén 4%) gin két t6i da theo 1y thuyét
(nhu duoc x4c dinh & trén) cia hai khang thé hodc chit gén két két hop.

Khang thé dugc xac dinh 13 phong bé chéo khang thé khang ActRIIB theo sang
ché trong thir nghiém ELISA, néu khang thé thir nghiém c6 kha ning gdy ra su giam
gin két khang thé khang ActRIIB v6i ActRIIB trong khoang 60% dén 100%, dic biét
1a trong khoang 70% dén 100%, va dic biét hon nita 14 trong khoang 80% dén 100%,
khi so véi cac giéng ddi ching duong (cé nghia 13, khang thé gidng véi khang thé
khang ActRIIB va ActRIIB, nhung khong phai 12 khang thé phong bé chéo dé “thir
nghiém”). Vi du vé khang thé phong bé chéo nhur dugc vién dan & day 1a MOR08159
va MORO08213. Do d6, sang ché dé xuat khang thé phong bé chéo MORO08159 hoic
MORO08213 gén két v&i ActRIIB.

Khéng thé tai to hop

Khang thé theo sang ché bao gdm khéang thé tai to hop cta ngudi, duge phan
l1ap va xéc dinh déc trung vé cu tric, nhu dugce mb ta trong phﬁn Vi du thyc hién sang
ché. Trinh ty axit amin Vy cta khang thé phan lap dugc theo sang ché dugc néu &
SEQ ID NO: 99-112. Trinh tu axit amin V; ctia khang thé phan 14p dugc theo sang ché
dwoc thé hién 14n luot 14 trong SEQ ID NO: 85-98. Vi du vé trinh tu axit amin chudi
nang co6 do dai dé‘ly da cu thé cta khang thé theo sang ché duoc thé hién trong cac SEQ
ID NO: 146-150 va 156-160. Vi du vé trinh tw axit amin chudi nhe c6 do dai day du cu
thé cua khang thé theo sang ché dugc thé hién 1an luot 14 trong cac SEQ ID NO: 141-
145 va 151-155. Khang thé khac theo sang ché bao gém axit amin bi dot bién bang
cach bo, chén hodc thay thé axit amin, van c6 it nhat 60, 70, 80, 90, 95, 97 hoic 99
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phan trim twong dong trinh tu trong ving CDR véi viing CDR duoc mo ta trong trinh
ty duoc md ta & trén. Theo mot sb phuong an, n6 chira trinh tu axit amin dot bién
trong d6 khong qua 1, 2, 3, 4 hodc 5 axit amin bi dot bién béng cach loai bo, chén hodc
thé axit amin trong ving CDR so véi ving CDR duogc mb ta trong trinh tw duoc md ta

O trén.

Ngoai ra, trinh ty nucleotit géc ctia chudi ning bién ddi duge thé hién trong cac
SEQ ID NO: 127-140. Trinh tu nucleotit géc ctia chudi nhe bién dbi dugc néu trong
cac SEQ ID NO: 113-126. Trinh tu nucleotit cta chudi nhe ¢6 do dai ddy da dugc tdi
vu hoa dé biéu hién trong té bao dong vat ¢é vii duogc thé hién trong SEQ ID NO: 161-
165 va 171-175. Trinh tu nucleotit chudi ning c6 do dai déy du duoc t6i wu hoa dé
biéu hién trong té bao dong vat c6 va duge néu trong cac SEQ ID NO: 166-170 va
176-180. Khang thé khac theo sang ché chua trinh tu axit amin hodc axit nucleic dot
bién, c6 it nhit 60 hodc hon (c6 nghia 13, 80, 90, 95, 97, 99 hoic hon) phén trim twong
déng trinh ty véi trinh t duge mo ta ¢ trén. Theo cac phuong an nhét dinh, né chira
trinh tu axit amin dot bién trong do khong qua 1, 2, 3, 4 hodc 5 axit amin bi dot bién
do mét, thém hodc thé axit amin trong ving bién d6i so véi ving bién dbi duoc thé

hién trong trinh ty dugc mo ta & trén.

Do mdi khang thé trong s6 nay gén két véi epitop gidng nhau va 13 thé hé sau tir
khang thé géc giéng nhau, trinh tu (trinh ty nucleotit va trinh tu axit amin) Vy, Vi,
chudi nhe c6 do dai ddy du, va chudi ning cé do dai day da c6 thé "duge tron va ghép"
dé tao phan tir gén két khang ActRIIB theo sing ché. Su gin két ActRIIB ciia khang
thé "duoc tron va ghép" c6 thé duoc kiém tra st dung thir nghiém gén két dd mo ta &
trén va trong phan Vi du thuc hién sang ché (vi du, ELISA). Khi nhitng chudi nay
dugc tron va ghép, trinh tu Vy tir cdp Vy/Vy cu thé c6 thé dugc thay thé béng trinh tu
Vy tuong déng vé cu truc. Tuwong tu, trinh tyr chudi ning cé d6 dai dﬁy da tr cap
chudi ning cé do dai day du/chudi nhe c6 do dai day di cu thé c6 thé dugc thay thé
bing trinh tw chudi ning c6 d6 dai ddy du twong ddng vé ciu triic. Twong tw nhu vay,
trinh ty V_tir cdp Vi/Vy cu thé ¢6 thé dugc thay thé béng trinh tu V| tuong déng vé
cdu trac. Tuong tu nhu vay trinh tu chudi nhe ¢6 do dai ddy du tir cip chudi ning cé
d6 dai day du/ chudi nhe co dd dai day du cu thé c6 thé duge thay thé bang trinh tu

chudi nhe ¢6 d6 dai day du twong dong vé cau tric. Theo dé, theo mot khia canh, sang
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ché dé xuét khang thé khang ActRIIB tai td hop hodc ving gin két khang nguyén cia
ching chira: viing bién dbi trén chudi ning chira trinh ty axit amin dugc chon tir nhém
bao g&“)m SEQ ID NO: 99-112; va vung bién dbi trén chudi nhe chira trinh tu axit amin

duge chon tir nhom bao gdm SEQ ID NO: 85-98.
Theo mot khia canh, sang ché dé xuét:

(i) khang thé khang ActRIIB tai tb hop phan lap dwgc chira: chudi ning c6 do
dai déy du chtra trinh ty axit amin dugc chon tir nhém bao gém cac SEQ ID NO: 99-
112; va chudi nhe c6 do dai déy du chua trinh tu axit amin duoc chon tir nhém bao

gbm SEQ ID NO: 85-98, hoic

(ii) manh chirc nang va protein chitc nang chira phan gin két khang nguyén cua

chung.
Theo khia canh khac, sang ché dé xuét:

(i) khang thé khang ActRIIB tai td hop phan 1ap dugc chira trinh tu chudi nang
¢6 do dai ddy du dugc ma hoa boi trinh ty nucleotit dugce t6i wu hoa cho su biéu hién
trong té bao dong vat c6 vi duge chon tr nhém bao gém cac SEQ ID NO:127-140, va
chudi nhe c6 do dai dﬁy dt duoc ma hda boi trinh tu nucleotit dugc tdi wu hoa biéu
hién trong té bao dong vat c¢6 va dugc chon tir nhom bao gém cac SEQ ID NO:113-

126, hodc

(ii) méanh chirc ning va protein chirc nang chtra phan gin két khang nguyén cua

chung.

Trinh tu axit amin cia CDR1 Vy cua khéng thé duoc néu trong cac SEQ ID
NO: 1-14.

Trinh ty axit amin cia CDR2 Vy ctia khang thé duge néutrong cac SEQ ID NO:
15-28.

Trinh tu axit amin cia CDR3 Vy cua khang thé duoc néu trong cac SEQ ID
NO: 29-42. '
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Trinh tu axit amin cia CDR1 V| ctia khang thé dugc néu trong cac SEQ ID
NO: 43-56.

Trinh ty axit amin cia CDR2 V| cta khang thé dwoc néu trong cac SEQ ID
NO: 57-70.

Trinh tu axit amin cia CDR3 V| ciia khang thé dugc néu trong cac SEQ ID
NO: 71-84.

Vung CDR dugc mo ta sit dung hé théng Kabat (Kabat, E. A., et al., 1991
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242). Phuong phéap khac xéc
dinh ving CDR st dung phuong phép phat minh bdi Chothia (Chothia ef al. 1989,
Nature, 342:877-883). Su dinh nghia Chothia dua trén vi trf ving c¢é cdu tric cudn
(loop). Tuy nhién do thay di trong hé thong dénh s6 sir dung trong Chothia, hién nay
hé théng nay it dwoc sir dung phd bién. Cac hé thdng khac dé xac dinh CDR ciing tdn

tai.

MJi khang thé dugc cho rang ¢ thé gin két véi ActRIIB va tinh dic hiéu gin
két khang nguyén d6 dwoc cung cip chil yéu boi ving CDRI, 2 va 3, trinh ty CDR1, 2
va 3 clia Vi va trinh ty CDR1, 2 va 3 cia V| ¢6 thé duge "tron va ghép" (c6 nghia 13,
CDR tir cic khang thé khac nhau cé thé duoc tron va ghép, mdi khang thé bao gém
CDR1, 2 va 3 ctia Vi; va CDRI, 2 va 3 ctia V. tao phan tir gin két khang ActRIIB
khac theo sang ché. Gan két ActRIIB ciia khang thé "duoc tron va ghép" c6 thé duoc
kiém tra bang thtr nghiém gin két duoc mo ta & trén va trong phan Vi du thuc hién
sang ché (vi du, ELISA). Khi trinh ty CDR Vy duoc dugc tron va ghép, trinh tu
CDR1, CDR2 vi/hosic CDR3 tir trinh tw Vi cu thé c6 thé duoc thay thé bing trinh tu
CDR c6 céu tric twong ddng. Tuong ti, khi trinh ty CDR V| duoc trén va ghép, trinh
tr CDR1, CDR2 vi/hodc CDR3 tir trinh tw V| cu thé ¢6 thé dugc thay thé bang trinh
tu CDR c¢6 cdu tric twong dong. Diéu nay 13 rd rang dbi véi ngudi cé hiéu biét trung
binh trong linh vuc ndy ring trinh tu Viy va Vi, mdi ¢6 thé duoc tao ra bang cach thay
thé mot hodc nhiéu trinh twv CDR cua vung Vy va/hodc Vi béng cac trinh tu tuong
ddng vé cau tric tir trinh ty CDR duge thé hién & day cho khang thé don dong theo

sang che.
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Khang thé khang ActRIIB ti t hop phan lap dugc, hodc ving gin két khang
nguyén ctia ching cé: ving bién d6i CDR1 chudi ning chira trinh ty axit amin duoc
chon tir nhém bao gdm SEQ ID NO: 1-14; viing bién d6i CDR2 chudi ning chira trinh
tu axit amin dugc chon tir nhém bao gdm SEQ ID NO: 15-28; ving bién ddi CDR3
chudi ning chira trinh ty axit amin dwgc chon tir nhém bao gdm SEQ ID NO: 29-42;
ving bién d6i CDR1 chudi nhe chira trinh tu axit amin dugc chon tir nhém bao g(“)m
trinh ty SEQ ID NO: 43-56; ving bién d6i CDR2 chudi nhe chira trinh ti axit amin
dugc chon tir nhém bao gébm SEQ ID NO: 57-70; va ving bién déi CDR3 chudi nhe
chira trinh tu axit amin dugc chon tir nhém bao gém SEQ ID NO: 71-84.

Theo mdt phwong 4n, khang thé bao gdm: ving bién d6i CDR1 chudi ning cia
SEQ ID NO: 1; ving bién d6i CDR2 chubi ning ctiia SEQ ID NO: 15; viing bién dbi
CDR3 chudi ning ctia SEQ ID NO: 29; ving bién déi CDR1 chudi nhe cua SEQ ID
NO: 43; viing bién d6i CDR2 chudi nhe ciia SEQ ID NO: 57; va ving bién dbi CDR3
chudi nhe caa SEQ ID NO: 71.

Theo mdt phwong an, khang thé bao gdm: viing bién d6i CDR1 chudi ning cia
SEQ ID NO: 2 ving bién d6i CDR2 chudi ning cia SEQ ID NO: 16; ving bién dbi
CDR3 chudi ning ctia SEQ ID NO: 30; ving bién ddi CDR1 chudi nhe cia SEQ ID
NO: 44; ving bién d6i CDR2 chudi nhe ciia SEQ ID NO: 58; va ving bién dbi CDR3
chudi nhe cia SEQ ID NO: 72.

Theo mdt phwong 4n, khang thé bao gdm: viing bién d6i CDR1 chudi ning cia
SEQ ID NO: 3; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 17; ving bién ddi
CDR3 chubi niang cia SEQ ID NO: 31; ving bién d6i CDR1 chudi nhe ciia SEQ ID
NO: 45; viing bién d6i CDR2 chudi nhe ciia SEQ ID NO: 59; va ving bién ddi CDR3
chudi nhe cua SEQ ID NO: 73.

Theo mdt phwong 4n, khang thé bao gdm: viing bién ddi CDR1 chudi ning cia
SEQ ID NO: 4; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 18; ving bién ddi
CDR3 chubi ning cia SEQ ID NO: 32; ving bién d6i CDRI chudi nhe ctia SEQ ID
NO: 46; ving bién d6i CDR2 chudi nhe ciia SEQ ID NO: 60; va ving bién dbi CDR3
chudi nhe ctia SEQ ID NO: 74.
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Theo mdt phuong 4n, khang thé bao gdm: viing bién d6i CDR1 chudi ning cia
SEQ ID NO: 5; ving bién d6i CDR2 chudi ning cia SEQ ID NO: 19; ving bién ddi
CDR3 chudi ning ciia SEQ ID NO: 33; viing bién d6i CDR1 chudi nhe cia SEQ ID
NO: 47; ving bién d6i CDR2 chudi nhe ctia SEQ ID NO: 61; va ving bién d6i CDR3
chudi nhe ctia SEQ ID NO: 75.

Theo mdt phwong an, khang thé bao gdm: viing bién d6i CDR1 chudi ning ctia
SEQ ID NO: 6; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 20; ving bién ddi
CDR3 chudi ning ctia SEQ ID NO: 34; ving bién ddi CDR1 chudi nhe cia SEQ ID
NO: 48; ving bién d6i CDR2 chudi nhe cia SEQ ID NO: 62; va ving bién d6i CDR3
chudi nhe cua SEQ ID NO: 76.

Theo mdt phwong 4n, khang thé bao gdm: ving bién d6i CDR1 chudi ning cia
SEQ ID NO: 7; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 21; viing bién ddi
CDR3 chudi ning ciia SEQ ID NO: 35; viing bién ddi CDR1 chudi nhe cia SEQ ID
NO: 49; ving bién d6i CDR2 chudi nhe ctia SEQ ID NO: 63; va ving bién ddi CDR3
chudi nhe ctia SEQ ID NO: 77.

Theo mdt phwong an, khang thé bao gdm: viing bién d6i CDR1 chudi ning cua
SEQ ID NO: 8; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 22; viing bién ddi
CDR3 chudi ning ciia SEQ ID NO: 36; viing bién d6i CDRI chudi nhe ciia SEQ ID
NO: 50 ving bién d6i CDR2 chudi nhe ciia SEQ ID NO: 64; va ving bién d6i CDR3
chudi nhe ctia SEQ ID NO: 78.

Theo mdt phuong 4n, khang thé bao gdm: viing bién d6i CDR1 chudi ning cua
SEQ ID NO: 9; ving bién d6i CDR2 chudi ning ciia SEQ ID NO: 23; viing bién ddi
CDR3 chudi ning ciia SEQ ID NO: 37; ving bién d6i CDR1 chudi nhe ciia SEQ ID
NO: 51; viing bién d6i CDR2 chudi nhe ciia SEQ ID NO: 65; va ving bién d6i CDR3
chudi nhe ctia SEQ ID NO: 79.

Theo mot phuong an, khang thé bao gdm: ving bién d6i CDR1 chudi ning cla
SEQ ID NO: 10; vung bién d6i CDR2 chudi ning ciia SEQ ID NO: 24; ving bién ddi
CDR3 chudi nang cua SEQ ID NO: 38; ving bién ddi CDR1 chudi nhe ciia SEQ ID
NO: 52; ving bién déi CDR2 chudi nhe cua SEQ ID NO: 66; va viing bién d6i CDR3
chudi nhe cua SEQ ID NO: 80.

-22-



19591

Theo mdt phuong 4n, khang thé bao gdm: ving bién déi CDR1 chudi ning ctia
SEQ ID NO: 11; ving bién d¢6i CDR2 chudi ning ctia SEQ ID NO: 25; ving bién dbi
CDR3 chudi niang cia SEQ ID NO: 39; ving bién d6i CDR1 chudi nhe cia SEQ ID
NO: 53; ving bién d¢6i CDR2 chudi nhe ctia SEQ ID NO: 67; va ving bién d6i CDR3
chudi nhe ctia SEQ ID NO: 81.

Theo mdt phuong 4n, khang thé bao gdbm: viing bién d6i CDR1 chudi ning ctia
SEQ ID NO: 12; ving bién déi CDR2 chudi ning ciia SEQ ID NO: 26; ving bién ddi
CDR3 chudi ning ctia SEQ ID NO: 40; viing bién d6i CDR1 chudi nhe ciia SEQ ID
NO: 54; ving bién ddi CDR2 chudi nhe ctia SEQ ID NO: 68; va viing bién d¢6i CDR3
chudi nhe ciia SEQ ID NO: 82.

Theo mdt phuong 4n, khang thé bao gdm: ving bién d6i CDRI1 chudi ning ctia
SEQ ID NO: 13; viing bién d6i CDR2 chudi ning ciia SEQ ID NO: 27; ving bién ddi
CDR3 chudi ning ciia SEQ ID NO: 41; ving bién d6i CDRI chudi nhe cia SEQ ID
NO: 55; ving bién dbi CDR2 chudi nhe cia SEQ ID NO: 69; va viing bién doi CDR3
chudi nhe cua SEQ ID NO: 83.

Theo mot phuong an, khang thé bao gdm: ving bién d6i CDR1 chudi ning cta
SEQ ID NO: 14; vung bién d6i CDR2 chudi ning ciia SEQ ID NO: 28; ving bién ddi
CDR3 chudi ning ctia SEQ ID NO: 42; ving bién d6i CDRI chudi nhe cua SEQ ID
NO: 56; ving bién d6i CDR2 chudi nhe ciia SEQ ID NO: 70; va viing bién d6i CDR3
chudi nhe ctia SEQ ID NO: 84.

Theo mot phuwong 4n, sang ché dé xuat khang thé bao gdm: (a) trinh tu bién dbi
chudi ning ctia SEQ ID NO: 85 va trinh tu bién ddi chudi nhe ciia SEQ ID NO: 99; (b)
trinh tu bién ddi chudi nang cia SEQ ID NO: 86 va trinh ty bién ddi chudi nhe cia
SEQ ID NO: 100; (c) trinh tu bién dbi chudi ning ctia SEQ ID NO: 87 va trinh ty bién
ddi chudi nhe cia SEQ ID NO: 101; (d) trinh tw bién d6i chudi ning ciia SEQ ID NO:
88 va trinh tu bién ddi chudi nhe ctia SEQ ID NO: 102; (e) trinh tu bién ddi chudi nang
ciia SEQ ID NO: 89 va trinh tu bién d6i chudi nhe ctia SEQ ID NO: 103; (f) trinh tur
bién ddi chudi nang cia SEQ ID NO: 90 va trinh tu bién d6i chudi nhe cia SEQ ID
NO: 104; (g) trinh tu bién dbi chudi niang cia SEQ ID NO: 91 va trinh tw bién doi
chudi nhe cia SEQ ID NO: 105; (h) trinh tu bién ddi chudi nang cua SEQ ID NO: 92
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va trinh tu bién ddi chudi nhe caa SEQ ID NO: 106; (i) trinh tu bién dbi chudi ning
ciia SEQ ID NO: 93 va trinh tu bién ddi chudi nhe cia SEQ ID NO: 107; (j) trinh tu
bién d6i chudi ning cia SEQ ID NO: 94 va trinh tw bién ddi chudi nhe cia SEQ ID
NO: 108; (k) trinh tu bién dbi chudi ning ciia SEQ ID NO: 95 va trinh tw bién dbi
chudi nhe ciia SEQ ID NO: 109; (1) trinh tu bién d6i chudi ning ciia SEQ ID NO: 96
va trinh tu bién di chudi nhe ctia SEQ ID NO: 110; (m) trinh tur bién dbi chudi niang
ctia SEQ ID NO: 97 va trinh tu bién dbi chudi nhe ctia SEQ ID NO: 111; hoic (n)
trinh tu bién d6i chudi ning cia SEQ ID NO: 98 va trinh tu bién ddi chudi nhe cua
SEQ ID NO: 112.

Theo mot phuong 4n, sang ché dé xuat khang thé bao gdm: (a) trinh tw chudi
ning cia SEQ ID NO: 146 va trinh tu chudi nhe ctia SEQ ID NO: 141; (b) trinh tu
chudi ning ctia SEQ ID NO: 147 va trinh ty chudi nhe ctia SEQ ID NO: 142; (c) trinh
tr chudi ning ciia SEQ ID NO: 148 va trinh tw chudi nhe ciia SEQ ID NO: 143; (d)
trinh ty chudi ning ctia SEQ ID NO: 149 va trinh tw chudi nhe cia SEQ ID NO: 144;
(e) trinh tu chudi ning cia SEQ ID NO: 150 va trinh tu chudi nhe ciia SEQ ID NO:
145; (f) trinh tw chudi ning cia SEQ ID NO: 156 va trinh tir chudi nhe cia SEQ ID
NO: 151; (g) trinh tu chudi ning ctia SEQ ID NO: 157 va trinh tu chudi nhe ctia SEQ
ID NO: 152; (h) trinh tu chudi ning cia SEQ ID NO: 158 va trinh tu chudi nhe ciia
SEQ ID NO: 153; (i) trinh tr chudi ning ciia SEQ ID NO: 159 va trinh tu chudi nhe
ctia SEQ ID NO: 154; hoic (j) trinh tu chudi ning cia SEQ ID NO: 160 va trinh tur
chudi nhe ctia SEQ ID NO: 155.

Pugc sit dung ¢ day, khang thé ctia nguoi chita ving bién dbi trén chudi ning
hodc chudi nhe hoic chudi ning hodc chudi nhe c6 d6 dai day du 13 “san phdm cua”
hoic “bét ngué)n tu” trinh tu dong mam cu thé néu vung bién d6i hodc chudi c6 d6 dai
day du cia khang thé thu duoc tir hé thdng ma sir dung gen globulin mién dich dong
mam cua ngudi. Hé thdng nay bao gdm giy mién dich chudt chuyén gen mang gen
globulin mién dich ciia ngudi bang khang nguyén quan tim hogc sang loc thu vién gen
globulin mién dich ctia ngudi boc 19 trén thuc khuan thé bang khang nguyén quan tam.
Khéng thé ctia nguoi 14 "san phidm ciia" hodc "bat ngudn tir" trinh tu globulin mién
dich dong mam cia nguoi ¢ thé duoc xac dinh vi du, béng cach so sanh trinh tu axit

amin cua khang thé ciia nguoi voi trinh tu axit amin cua globulin mién dich dong mam
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clia ngudi va chon trinh tur globulin mién dich dong mam ctia ngudi gin nhit vé trinh
tur (c6 nghia 13, % twong ddng 16n nhat) véi trinh tu khang thé ctia nguoi. Khang thé
clia nguoi la "san phém ctia" hodc "nhén dugc tir" trinh tu globulin mién dich dong
mam cla nguoi cu thé c6 thé chua axit amin khac khi so véi trinh tu dong mam, vi, vi
du, dot bién soma xuét hién tu nhién hodc dwa vao ¢6 chi'y cua dot bién dinh hudng vi
tri. Tuy nhién, khang thé ciia ngudi duge chon dic trung 1a it nhit 1a 90% twong ddng
trong trinh ty axit amin so v6i trinh ty axit amin dugc ma hoa béi gen globulin mién
dich dong mam cta ngudi va chira gbe axit amin nhim xac dinh khéang thé nay 1a cia
nguoi khi so véi trinh tu axit amin globulin mién dich dong mam cta loai khac (vi du,
trinh tr dong mam clia chudt). Trong céc trudng hop nhét dinh, khang thé clia nguoi
c6 thé it nhat 80%, 90%, hogc it nhit 95%, hodc tham chi it nhat 1a 96%, 97%, 98%,
hodc 99% tuong déng v& trinh tu axit amin so v6i trinh tu axit amin dugc ma hoa bdi
gen globulin dong mam. Pién hinh 13, khang thé cia nguoi thu dugc tir trinh tu dong
mam cla nguoi cy thé s& boc 10 it hon 10 axit amin sai khac so véi trinh tu axit amin
dugc mi hoa béi trinh tw globulin dong médm cia ngudi. Trong nhidu truong hop,
khéang thé cua nguoi co thé boc 16 it hon 5, hodc thdm chi khong qua 4, 3, 2, hoic 1
axit amin sai khac so véi trinh ty axit amin dugc ma hoa béi gen globulin mién dich

dong mam.

Theo mot phuong 4n khang thé theo sang ché dugc ma hoa bdi pPBW522 hoic
pBW524 (dang ky & DSMZ, Inhoffenstr. 7B, D-38124 Braunschweig, DPlrc vao ngay
18 thang 8 nam 2009 s6 dang ky 1an luot 1a DSM22873 va DSM22874).

Khang thé tuong ddng

Theo phuong 4n khac nita, khang thé theo sang ché c6 trinh tu axit amin chudi
ning va chudi nhe c6 do dai d?ty du; trinh tu nucleotit chudi ning va chudi nhe ¢6 do
dai dy du, trinh tu nucleotit ving bién ddi trén chudi ning va chudi nhe, trinh ty axit
amin ving bién doi trén chudi ning va chudi nhe tuong ddng véi trinh ty nucleotit va
axit amin cta khang thé da mo ta ¢ day, va trong d6 khang thé giir lai dic tinh chirc

nang mong mudn ciia khang thé khang ActRIIB theo sang ché.

Vi duy, sang ché dé xudt khang thé khang ActRIIB tai tb hop phén lap dugc

(hodc protein chirc nang chira ving gan két khang nguyén cia nd) chira ving bién doi
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trén chubi ning va ving bién dbi trén chudi nhe, trong dé: ving bién ddi trén chudi
ning c6 trinh tu axit amin it nhit 80%, hodc it nhit 90% (tdt hon néu it nhat 95, 97
hoac 99%) tuong déng v6i trinh tu axit amin dwoc chon tr nhém bao gdm SEQ ID
NO: 99-112; ving bién ddi trén chudi nhe c6 trinh tw axit amin it nhat 80%, hodc it
nhit 90% (t6t hon néu it nhét 95, 97 hodc 99%) twong ddng vai trinh tw axit amin dugc
chon tir nhém bao gém SEQ ID NO: 85-98; va khang thé biéu hién it nhat mot dic tinh
chtrc ning sau: (i) né e ché gin két myostatin in vitro hoic in vivo va/hodc (ii) 1am

giam su e ché biét hoa co thong qua con dudng phu thudc Smad.

Trong vi du khic, sang ché dé xuat khang thé khang ActRIIB tai tb hop phan
1ap dugc, (hodc protein chuc ndng chira vung gén két khang nguyén cua nd) bao gdm
chudi niang c6 d6 dai day di va chudi nhe c6 d6 dai day du, trong d6: chudi ning cé do
dai ddy da c6 trinh ty axit amin trong ddng it nhit 80%, hoic it nhit 90% (tSt hon néu
it nhét 95, 97 hodc 99%) so véi trinh tu axit amin dwgc chon tir nhém cua céc trinh tir
SEQ ID NO: 146-150 va 156-160; chudi nhe c6 do dai diy du c6 trinh tu axit amin
tuong ddng it nhat 80%, hoic it nhat 90% (t&t hon néu it nhit 95, 97 hodc 99%) so véi
trinh tu axit amin dugc chon tir nhém axit amin cia SEQ ID NO: 141-145 va 151-155;
va khang thé biéu hién it nhit mot dic tinh chirc ning: (i) né e ché su gin két
myostatin in vitro hodc in vivo va/hodc (ii) 1am giam su trc ché biét héa co thong qua
con dudng phu thude Smad. Tét hon néu khang thé nay gén két v6i viing gén két phdi
tir ciia ActRIIB. Theo vi du khac nita, sang ché d& xuat khang thé khang ActRIIB téi to
hop phén 14p dugc (hodc protein chirc ning cé viing gan két khang nguyén ciia no),
bao gdm chudi ning c6 d6 dai ddy da va chudi nhe c6 do dai ddy di, trong d6: chudi
ning c6 do dai ddy di duoc ma héa béi trinh tu nucleoit it nhit 80%, hodc it nhat 90%
(t5t hon néu it nhét 95, 97 hodc 99%) tuwong ddng véi trinh tw nucleotit duge chon tir
nhém bao gém SEQ ID NO: 166-170 va 176-180; chudi nhe c6 do dai ddy da dwgc ma
héa béi trinh ty nucleotit it nhat 80%, hogc it nhat 90% (t6t hon néu it nhat 95, 97 hodc
99%) twong ddng vai trinh tu nucleotit duoc chon tir nhém ¢é trinh ty SEQ ID NO:
161-165 va 171-175; va khang thé biéu hién it nhit mot ddc tinh chic ning sau: (i) nd
tre ché gén két myostatin in vitro hodc in vivo va/hodc (ii) 1am giam su tc ché biét hoa
co théng qua con dudng phu thude Smad. Theo cic phuong 4n khac nhau, khang thé

nay gan két véi viing gan két phdi tir ciia ActRIIB.
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Theo cac phuong 4n khéac nhau, khang thé ¢6 thé biéu hién mot hodc nhiéu, hai
hozc nhidu, hodc ba dic tinh chirc ning dugc thao ludn & trén. Khang thé c6 thé 13, vi
du, khang thé ctia ngudi, khang thé dwoc lam giéng nhu cia ngudi hoic khang thé

kham. Tét hon néu, khang thé 1a khang thé IgG1 ctia nguoi hoan chinh.

Theo phuong an khéc, trinh ty axit amin Vy va/hodc Vi cé thé 80%, 90%, 95%,
96%, 97%, 98% hodc 99% tuong déng voi trinh ty dd boc 1 & trén. Theo phuong an
khéc, trinh ty axit amin Vi va/hodc Vi c6 thé tuong ddng ngoai trir su thé axit amin
trong khong qué 1, 2, 3, 4 hodc 5 vi trf axit amin. Khang thé ¢6 ving Vi va Vi ¢ do
tuong ddng trinh ty cao (cé nghia 13, 80% hodc 16n hon) so véi ving Vi va V. 1an luot
1a SEQ ID NO 99-112 va SEQ ID NO: 85-98, c6 thé thu dugc bing cich gay dot bién
(vi du, d6t bién dinh huéng vi tri hodc dot bién qua PCR) phan tir axit nucleic 1an luot
13 SEQ ID NO: 127-140 va 113-126, sau d6 kiém tra chirc ning con lai (c6 nghia 13,
chtrc ning dugce boc 10 & trén) ctia khang thé bién ddi dwoc ma héa st dung thir

nghiém chirc ndng da mo ta & day.

Theo phwong 4n khdc, trinh tir axit amin chudi ning c6 do dai déiy dua va/hoic
chudi nhe c6 d6 dai ddy du c6 thé c6 do tuong ddng 80%, 90%, 95%, 96%, 97%, 98%
hodc 99% vdi cac trinh tw d3 boc 16 & trén. Khang thé bao gbém chudi nang c6 do dai
day da va chudi nhe c6 d6 dai day da c6 do tuong ddng cao (¢ nghia 13, 80% hoic 16n
hon) véi chudi ning c6 d6 dai diy da cia SEQ ID NO: 146-150 va 156-160 va chudi
nhe c6 do dai diy du cua trinh tw 1an lwot 13 SEQ ID NO: 141-145 va 151-155, ¢6 thé
thu duoc bang cach gay dot bién (vi du, dot bién diém dinh hudéng hodc dot bién qua
PCR) phén tit axit nucleic 1dn lugt 13 SEQ ID NO: 166-170 va 176-180 va SEQ ID
NO: 161-165 va 171-175, sau d6 kiém tra khang thé bién dbi dugc ma héa chirc ning
phéan con lai (c6 nghia 13, chitc ning duoc boc 16 & trén) sir dung thir nghiém chirc

nang da mo ta o day.

Theo phuong an khac, trinh ty nucleotit chudi ning c6 d dai day du va/hodc
chudi nhe c6 d6 dai day di co thé 80%, 90%, 95%, 96%, 97%, 98% hoic 99% tuong

ddng véi trinh tu dd boc 16 & trén.
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Theo phuong an khéc, trinh ty nucleotit ving bién dbi ctia chudi ning va/hodc
chudi nhe c6 thé twong dong 80%, 90%, 95%, 96%, 97%, 98% hodc 99% véi trinh tur

da boc 10 o trén.

Pugc sir dung & day, phan trim twong dong gitta hai trinh tu 13 ham s vi tri
tuong ddng dugc chia sé giita cic trinh tw (c6 nghia 13, % tuong ddng = # vi tri twong
ddng/téng s6 # vi tri x 100), dua vao thdng ké sé khoang tréng, va do dai cia mdi
khoang tréng, diéu nay cin duoc dua vao dé sap hang tdi uu hai trinh tu. Viée so sanh
trinh tu va xac dinh phé‘m tram tuong déng gitta hai trinh tu ¢6 thé duoc thuc hién st

dung thuat toan toan hoc, nhu md ta dudi day.

Phan trim twong ddng gitta hai trinh ty axit amin c6 thé duoc xac dinh bing
cach st dung thuat toan cua E. Meyers va W. Miller (Comput. Appl. Biosci., 4:11-17,
1988), thudt toan nay duogc tdng hop trong chwong trinh ALIGN (ban 2.0), st dung
bang khéi lwong gbc PAMI20, diém trir d6 dai khoang trdng 12 12 va diém trlr cho
khoang tréng 13 4. Ngoai ra, phan trim twong ddng gitta hai trinh ty axit amin c6 thé
dugc xac dinh st dung thuat toan Needleman va Wunsch (J. Mol, Biol. 48:444-453,
1970) duge két hop trong chuong trinh GAP trong géi phin mém GCG, sir dung ma
tran Blossom 62 hoidc ma tran PAM250, va trong s khoang tréng la 16, 14, 12, 10, 8,
6, hodc 4 va trong sbdodailal,2, 3,4, 5, hoic 6.

Khang thé v6i su bién doi bao toan

Theo cac phuong 4n nhit dinh, khang thé theo sang ché co viing bién dbi trén
chudi ning c6 chira trinh tw CDR1, CDR2, va CDR3 va ving bién ddi trén chudi nhe
bao gdm trinh ty CDR1, CDR2, va CDR3, trong d6 mét hoic nhiéu trinh tw CDR nay
c6 trinh tu axit amin dic hiéu dua trén khang thé dwgc mo ta & day hodc khang thé
bién ddi bao toan ciia nd, va trong d6 khang thé giit lai dic tinh chitc ning mong mubn
cua khang thé khang ActRIIB theo sang ché. Theo d6, sang ché dé& xuit khang thé
khang ActRIIB tai t& hop phén 1ap duoc, hodc protein chirc ning chira viing gin két
khang nguyén ciia nd, chira viing bién dbi trén chudi ning bao goém trinh ty CDRI1,
CDR2, va CDR3 va vung bién ddi trén chudi nhe bao gém trinh twv CDR1, CDR2, va
CDR3, trong d¢é: trinh tu axit amin vung bién ddi trén chudi nang CDR1 dugc chon tu

nhom bao gém SEQ ID NO: 1-14, va cac bién dbi bao toan cua ching; trinh tu axit
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amin ving bién dbi trén chudi ning CDR2 dugc chon tir nhém bao gdm SEQ ID NO:
15-28, bién ddi trinh ty bao toan ciia chiing; trinh ty axit amin ving bién dbi trén chudi
ning CDR3 dugc chon tir nhém bao gém céc trinh tu SEQ ID NO: 29-42, va céc bién
d6i bao toan ciia chiing; trinh tu axit amin ving bién ddi trén chudi nhe CDR1 dugc
chon tir nhém bao gdm céc trinh tw SEQ ID NO: 43-56, va céac bién ddi bao toan cua
chtng; trinh tu axit amin ving bién dbi trén chudi nhe CDR2 dugc chon tir nhém bao
gdm céc trinh ty SEQ ID NO: 57-70, va cac bién ddi bao toan ciia chiing; trinh ty axit
amin vung bién ddi trén chudi nhe CDR3 duoc chon tir nhém bao g@)m cac trinh tu
SEQ ID NO: 71-84, va cic bién ddi bao toan cia chiing. Theo céc phuong an bién doi,
khéng thé thé hién it nhit mot trong cac dic tinh chirc ning sau day: (i) khang thé tc
ché gén két myostatin in vitro hoic in vivo va/hoic (ii) 1am giam sy trc ché biét héa co

thong qua con duong phu thudc Smad.

Theo phuong an khac, khang thé c6 thé biéu hién mot hodc ca hai dic tinh chirc
ning duogc liét ké & trén. Khang thé nay c6 thé, vi du, 1a khang thé cua nguoi, khang

thé dugc lam giéng nhu ctia ngudi hodc khang thé kham.

Theo phuong 4n khac, khang thé theo séng ché t6i wu hoa biéu hién trong té bao
dong vat ¢6 v ¢6 trinh tu chudi ning c6 d6 dai day du va trinh tu chudi nhe c6 d6 dai
day du, trong d6 mot hodc nhiéu trinh tw ndy c6 trinh ti axit amin dic hiéu dva trén
khéang thé mé ta & ddy hoidc cac bién ddi bao toan cia chiing, va trong d6 khang thé
gitt dugc céc dic tinh chirc ning mong mudn ciia khang thé khang ActRIIB theo sang
ché. Theo d6, sang ché d& xuit khang thé don dong phan 1ap dugc khang ActRIIB toi
rru héa biéu hién trong té bao dong vét c6 vii c6 chudi ning cé do dai day du va chudi
nhe c6 d6 dai day du trong d6: chudi ning ¢ do dai day du co trinh tu axit amin duoc
chon tir nhém SEQ ID NO: 146-150 va 156-160, va cac bién ddi bao toan cta chung;
va chudi nhe c6 d6 dai dﬁy dua ¢o trinh tu dugc chon ttr nhém SEQ ID NO: 141-145 va
151-155, va cac bién ddi bao toan ciia chiing; va khang thé thé hién it nhat mot trong
cac dic tinh chic ning sau ddy: (i) khang thé e ché gin két myostatin in vitro hodc in
vivo va/hodc (i) lam giam su Gc ché biét hoa co thong qua con dudng phu thude
Smad.
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Theo phuong 4n khac, khéng thé c¢6 thé biéu hién mot hodc ca hai dic tinh chirc
nang duoc liét ké & trén. Khang thé nay c6 thé 13, vi du, khang thé ctia ngudi, khang

thé dugc 1am nhu ciia ngudi hodc khang thé kham.

Puoc str dung & day, thuat ngit "bién ddi trinh tu bao toan" nhim dé cap dén su
bién dbi axit amin ma khéng c6 tic dong déng ké hodc lam thay d6i dic tinh gin két
ctia khang thé bao gdm trinh tir axit amin nay. Su bién dbi bao toan nay bao gdm thay
thé, thém va loai bo axit amin. Bién dbi c6 thé duoc dua vao khang thé theo sang ché
bang k¥ thuét tiéu chudn da biét trong linh vuc nay, nhu dot bién diém dinh huéng va
dot bién qua PCR.

Thay thé axit amin bao toan 14 cac thay thé trong d6 gdc axit amin duoc thay
thé bang gdc axit amin c6 chudi bén twong ddng. Cac ho gbc axit amin c6 chudi bén
tuong dong duge xac dinh trong linh vuc nay. Cac ho ndy bao gdm axit amin c6 chudi
bén 13 bazo (vi du, lyzin, arginin, histidin), chudi bén axit (vi du, axit aspartic, axit
glutamic), chudi bén phan cuc khong tich dién (vi du, glyxin, asparagin, glutamin,
serin, threonin, tyrosin, Xystein, tryptophan), chudi bén khong phan cuc (vi du, alanin,
valin, leuxin, isoleuxin, prolin, phenylalanin, methionin), chudi bén phan nhanh beta
(vi du, threonin, valin, isoleuxin) va chudi bén c6 vong thom (vi du, tyrosin,
phenylalanin, tryptophan, histidin). Do d6, mot hodc nhiéu gbc axit amin trong ving
CDR ciia khang thé theo sang ché c6 thé dugc thay thé bing gbc axit amin khéc tir
cing ho chudi bén, va khang thé bién dbi c6 thé dugc kiém tra vé chirc ning con gitr

lai st dung thtr nghiém chirc nang dugc mo ta ¢ day.
Khang thé gin két vdi epitop gidng nhu khang thé khang ActRIIB theo sang ché

Theo phuong an khéc, sang ché dé xuat khang thé gin két v6i epitop gidng nhu
cac khang thé khang ActRIIB dic hiéu khic nhau theo sang ché dugc mo ta & day. Tht
ca khang thé dugc mé ta & phan Vi du thuc hién sang ché déu c6 kha ning phong bé
su gan két myostatin véi ActRIIB gin két vdi cling epitop trong ActRIIB véi ai luc
cao, epitop nay dugc bao gdbm gitra cac axit amin 19-134 ctia SEQ ID NO:181.

Do dd, khang thé khac c6 thé duoc xac dinh dua trén kha nang kha nang canh
tranh chéo ctia chung (vi du, trc ché canh tranh gan két, theo phwong thic ¢é y nghia

thdng ké) v4i khang thé khac theo sang ché trong thir nghiém gin két ActRIIB tidu
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chuén. Kha ning ctia khang thé kiém nghiém trong viéc trc ché gin két ctia khang thé
theo sang ché v6i ActRIIB cia ngudi ching minh rang khang thé kiém nghiém c6 thé
canh tranh v&i khéng thé gén két véi ActRIIB clia ngudi; ching han nhu theo 1y thuyét
khong gii han, khang thé c6 thé gin két gin két véi cling epitop hoic epitop lién quan
(vi du, trong ddng vé ciu tric hodc gin gidng vé khong gian) trén ActRIIB ciia ngudi
so v6i khang thé canh tranh véi né. Theo phuwong an nhit dinh, khang thé gan két véi
cling epitop trén ActRIIB ciia ngudi so v6i khang thé theo sang ché 1a khang thé tai to
hop ciia ngudi. Khang thé tai td hop ctia ngudi niy c6 thé duge diéu ché va phan lap

nhu duoc md ta trong phan Vi du thuc hién sang ché.

Do d6, sang ché d& xut khang thé gin két v6i epitop durgc nhan biét béi khang
thé c6 trinh tu bién ddi chudi ning duoc néu trong SEQ ID NO: 85, va trinh tu bién
d6i chudi nhe duogc néu trong SEQ ID NO: 99.

Do d6, sang ché d& xuét khang thé gin két vdi epitop durge nhan biét boi khang
thé c6 trinh ty bién dbi trén chudi ning dugc néu trong SEQ ID NO: 86, va trinh tu
bién dbi chudi nhe duge néu trong SEQ ID NO: 100.

Do d6, sang ché d& xuét khang thé gin két vdi epitop duge nhan biét boi khang
thé ¢6 trinh ty bién doi trén chudi niang dugce néu trong SEQ ID NO: 87, va trinh tu
bién ddi chudi nhe duge néu trong SEQ ID NO: 101.

Do d6, sang ché d& xut khang thé gin két véi epitop duoc nhan biét boi khang
thé c6 trinh ty bién dbi trén chudi ning dugc néu trong SEQ ID NO: 88, va trinh tu
bién ddi chudi nhe dugc néu trong SEQ ID NO: 102.

Do d6, séng ché d& xudt khang thé gin két véi epitop duoc nhéan biét boi khang
thé co trinh tw bién dbi trén chudi nang dugc néu trong SEQ ID NO: 89, va trinh tu
bién ddi chudi nhe dugce néu trong SEQ ID NO: 103.

Do d6, sang ché d& xuit khang thé gin két véi epitop dugc nhan biét bai khang
thé c6 trinh ty bién dbi trén chudi ning duoc néu trong SEQ ID NO: 90, v trinh tu
bién ddi chudi nhe duoc néu trong SEQ ID NO: 104.
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Do d6, sang ché d& xuét khang thé gin két véi epitop dugce nhan biét boi khang
thé c6 trinh tw bién ddi trén chudi ning duoc néu trong SEQ ID NO: 91, va trinh tur
bién d6i chudi nhe dugc néu trong SEQ ID NO: 105.

Do d6, sang ché d& xuat khang thé gin két vdi epitop dugce nhan biét boi khang
thé c6 trinh tw bién ddi trén chudi ning dugc néu trong SEQ ID NO: 92, va trinh tur
bién ddi chudi nhe dwoc néu trong SEQ ID NO: 106.

Do d6, sang ché d& xuét khang thé gin két véi epitop dugce nhéan biét boi khang
thé co trinh ty bién ddi trén chudi ning dugc néu trong SEQ ID NO: 93, va trinh tur
bién d6i chudi nhe dugc néu trong SEQ ID NO: 107.

Do d6, sang ché d& xuat khang thé gin két véi epitop dugc nhan biét boi khang
thé ¢6 trinh tu bién ddi trén chudi nang dugc néu trong SEQ ID NO: 94, va trinh tu
bién d6i chudi nhe duoc néu trong SEQ ID NO: 108.

Do d6, sang ché d& xuét khang thé gin két véi epitop duoc nhan biét boi khang
thé ¢6 trinh tu bién ddi trén chudi nang dugc néu trong SEQ ID NO: 95, va trinh tu
bién d6i chudi nhe dwoc néu trong SEQ ID NO: 109.

Do d6, sang ché d& xuét khang thé gin két véi epitop dugce nhan biét boi khang
thé c6 trinh tu bién d6i trén chudi ning dugc néu trong SEQ ID NO: 96, va trinh tu
bién ddi chudi nhe dugc néu trong SEQ ID NO: 110.

Do d6, sang ché d& xuét khang thé gin két véi epitop duoc nhan biét boi khang
thé c6 trinh tu bién dbi trén chudi ning dugc néu trong SEQ ID NO: 97, va trinh tu
bién d6i chudi nhe dugc néu trong SEQ ID NO: 111.

Do d6, sang ché dé xuét khang thé gin két véi epitop dugc nhan biét boi khang
thé c6 trinh tw bién ddi trén chudi ning dugc néu trong SEQ ID NO: 98, va trinh tur
bién ddi chudi nhe duoc néu trong SEQ ID NO: 112.

Theo céc thir nghiém 1ap ban dd epitop chi tiét hon, ving gén két ctia khang thé

cu thé theo sang ché duoc xac dinh rd rang hon.

Do d¢, sang ché dé xuat khang thé gin két v4i epitop chita cac axit amin 78-83

cia SEQ ID NO: 181 (WLDDFN — SEQ ID NO:188).
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Sang ché ciing d& xuit khang thé gin két vdi epitop chira cac axit amin 76-84

cta SEQ ID NO: 181 (GCWLDDFNC — SEQ ID NO:186).

Sang ché cling dé xudt khang thé gin két véi epitop chira cac axit amin 75-85

cua SEQ ID NO: 181 (KGCWLDDFNCY - SEQ ID NO:190).

Sang ché cling dé xudt khang thé gén két véi epitop chia cac axit amin 52-56

ctia SEQ ID NO: 181 (EQDKR — SEQ ID NO:189).

Sang ché cling dé xudt khang thé gin két v6i epitop chia cac axit amin 49-63

cia SEQ ID NO: 181 (CEGEQDKRLHCYASW — SEQ ID NO:187).

Sang ché ciing d& xuat khang thé gin két v6i epitop chira céc trinh tu ndy hoic

epitop chira su to hop clia cac ving epitop nay.

Do d6, sang ché ciing dé xuit khang thé gin két v&i epitop bao gdm hoic chira
axit amin 78-83 cia SEQ ID NO: 181 (WLDDFN) va axit amin 52-56 cua SEQ ID
NO: 181 (EQDKR).

Khéng thé dugc thiét ké va bién dbi

Khang thé theo sang ché ciing c6 thé dugc diéu ché sir dung khang thé c6 mot
hodc nhiéu trinh tu Vy va/hodc V. duoc thé hién & day nhu nguyén liéu ban dau dé
thiét ké khang thé bién dbi, khang thé bién d6i c6 thé mang dic tinh thay déi so voi
khéng thé ban ddu. Khang thé ¢ thé dugc thiét két bang cach thay d6i mot hodc nhiéu
géc trong mot hodc ca hai ving bién d6i (c6 nghia 13, Vi va/hodc V), vi du, bén trong
mot hodc nhiéu vung CDR va/hodc bén trong mot hodc nhiéu vung khung hoat dong.
Ngoai ra hoic theo phwong 4n khic, khang thé c6 thé dugc thiét ké bang cach thay dbi
gbc bén trong ving ¢d dinh, vi du, dé thay ddi chirc ning phan ung tra 10i kich thich

ctia khang thé.

Mot kiéu thiét ké ving bién ddi c6 thé dugc tién hanh 12 ghép CDR. Khang thé
tuong tac v6i khang nguyén dich phin 16n thong qua gbc axit amin nim trong sdu
ving quyét dinh bd trg (complementarity determining regions - CDR) cuia chudi ning
va chudi nhe. Vi ly do nay, trinh tu axit amin trong CDR da dang giita ting khang thé

hon so véi trinh tu bén ngoai CDR. Vi trinh tu CDR chiu trach nhiém cho hau hét cac

-33-



19591

tuong tac khang thé-khang nguyén, c6 thé biéu hién khang thé téi td hop bét chude dic
tinh ctia khang thé dic hiéu tu nhién bing cach thiét ké vecto biéu hién chira trinh tu
CDR tir khang thé tu nhién cu thé dugc ghép vao trinh tu khung hoat dong tir khang
thé khac vdi cac dic tinh khac. (xem, vi du, Riechmann, L. et al., 1998 Nature
332:323-327; Jones, P. et al., 1986 Nature 321:522-525; Queen, C. et al., 1989 Proc.
Natl. Acad. Sci. U.S.A. 86:10029-10033; Patent My s6 5,225,539 bsi Winter, va U.S.
Patent Nos. 5,530,101; 5,585,089; 5,693,762 va 6,180,370 to Queen et al.).

Do d6, phuong 4n khac theo sang ché dé cap dén khang thé khang ActRIIB don
dong phan 1ap dugc, hodc protein chirc ning chira viing gén két khang nguyén ciia no,
bao gdm ving bién dbi trén chudi ning 1an luot chira trinh tw CDR1 c6 trinh ty axit
amin duoc chon tr nhdm bao gém SEQ ID NO: 1-14; trinh tuy CDR2 c6 trinh tu axit
amin dugc chon tir nhém bao gém SEQ ID NO: 15-28; trinh twy CDR3 c¢6 trinh tu axit
amin dugc chon tir nhém bao gdm SEQ ID NO: 29-42; va viing bién ddi trén chudi
nhe 14n luot chta trinh tw CDR1 ¢6 trinh tu axit amin dugce chon tir nhdm bao gdm
SEQ ID NO: 43-56; trinh tw CDR2 ¢6 trinh tu axit amin dugc chon tir nhom bao gém
SEQ ID NO: 57-70; trinh ty CDR3 chtta trinh tu axit amin dugc chon tir nhdm bao
gdbm SEQ ID NO: 71-84. Do d6, khang thé nay chira trinh ty CDR ctia Vi va V. cia
khang thé don dong, con co thé chura trinh trr khung hoat dong khac so véi khang thé

nay.

Trinh ty khung hoat ddng nay cd thé thu duge tir co s dit liu ADN dugc cong
b hodc tai liéu tham khao da cong bd bao gdm trinh tw gen khang thé dong mam. Vi
du, trinh ty ADN dong mam d6i véi gen viing bién dbi trén chudi ning va chudi nhe
ctia ngudi c6 thé duoc tim thiy trong co so dit liéu trinh tw dong mam cia ngudi
"VBase" (co trén Internet & www.mrc-cpe.cam.ac.uk/vbase), cling nhu trong Kabat, E.
A., et al., [néu trén]; Tomlinson, I. M., et al., 1992 J. fol. Biol. 227:776-798; va Cox, J.
P. L. etal., 1994 Eur. ] Immunol. 24:827-836.

Vi du vé trinh ty khung sir dung trong khang thé theo sang ché d6 1a cac trinh tu
tuong déng cAu trac voi trinh tu khung st dung & khang thé duogc lwa chon cua sang
ché, vi du, trinh tu lién Gmg va/hodc trinh tw khung st dung trong khang thé don dong
theo sang ché. Trinh tw CDRI, 2 va 3 ctia Vyy, va trinh tw CDR1, 2 va 3 ciia V|, c6 thé

duoc ndi vao ving khung c6 trinh tw gidng hét nhu duoc tim thiy trong gen globulin
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mién dich dong mam tir 6 nhan duoc trinh ty khung, hodc trinh ty CDR ¢6 thé duoc
cheén vao vung khung chita mot hodc nhiéu dot bién so véi trinh tu dong mam. Vi du,
c6 thé thdy ring, trong nhiéu trudng hop,viéc gay dot bién cac gbc trong ving khung
dé duy tri hodc ting cudng 4i luc gin két khang nguyén cia khang thé 13 c¢6 ich (xem

vi dy, U.S. Patents. 5,530,101; 5,585,089; 5,693,762 va 6,180,370 to Queen et al).

Mot dang khac ctia bién ddi ving bién ddi 12 gy dot biét cac gdc axit amin
trong cac ving CDR1, CDR2 va/hodc CDR3 ctia Vi va/hoic Vi dé cai thién mot hodic
nhiéu dic tinh gin két (vi du, 4i luc) ctia khang thé quan tAm, dugc bién dén nhu "lam
thanh thuc 4i luc". Dot bién dinh hudng vi tri hodc dot bién qua PCR c6 thé dugc tién
hanh dé tao ra dot bién va tac dong 1én su gén két khang thé, hodc dic tinh chic nang
mong mudn, ¢ thé duge x4ac dinh trong thur nghiém in vitro hodc in vivo nhu dugc mo
ta & day va duoc d& xuét trong phan Vi du thuc hién sang ché. Sy bién ddi bao toan
(nhu duoc thao lufn & trén) c6 thé dugc dua vao. Dot bién co thé 1a thay thé, bd sung
hodc loai bo axit amin. Hon nita, dién hinh 14 khong nhiéu hon mdt, hai, ba, bén hoic

nim gbc trong ving CDR bj thay ddi.

Do d6, theo phuong an khac, sang ché dé xuit khang thé don dong khéng
ActRIIB phan lap dugc, hodc protein chirc ning chira viing gin két khang nguyén ciia
né, bao gébm ving bién dbi trén chudi ning cé: ving CDRI ctia Vi chira trinh tur axit
amin duoc chon tr nhdm SEQ ID NO: 1-14 hoac trinh tu axit amin ¢6 mot, hai, ba,
bdn hodc nam su thay thé, mit hodc thém axit amin so véi trinh tw SEQ ID NO: 1-14;
vung CDR2 ctia Vy c6 trinh tu axit amin dugc chon tr nhdém bao gém SEQ ID NO:
15-28, hogc trinh tu axit amin c6 mot, hai, ba, bon hodc nim sy thay thé, mét hoic
thém axit amin so véi SEQ ID NO: 15-28; ving CDR3 cta Vy c6 trinh ty axit amin
dugc chon tir nhém bao gdm SEQ ID NO: 29-42, hoic trinh tu axit amin c6 mdt, hai,
ba, bdn hodc nim su thay thé, mat hodc thém axit amin so véi trinh tu SEQ ID NO:
29-42; vung CDRI1 cua V| c¢6 trinh ty axit amin dugc chon tr nhdm bao gém SEQ ID
NO: 43-56, hodc trinh tu axit amin c6 mdt, hai, ba, bon hodc nim su thay thé, mét
hoac thém axit amin so vdi SEQ ID NO: 43-56; ving CDR2 cua Vi ¢6 trinh tu axit
amin duoc chon tir nhém bao gém SEQ ID NO: 52-70, hodc trinh ty axit amin cé mot,
hai, ba, bén hodc nim su thay thé, loai bo hodc bd sung axit amin so voi SEQ ID NO:

52-70; va vung CDR3 ctia V| ¢6 trinh ty axit amin dugc chon tir nhém bao gém SEQ
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ID NO: 71-84, hodc trinh ty axit amin ¢ mot, hai, ba, bon hodc nim sy thay thé, loai
b6 hodc bd sung axit amin so véi SEQ ID NO: 71-84.

Ghép mién gin két khang nguyén vao khung hodc khuon bién doi

R4t nhiéu loai khung hoat déng hoic khudén khang thé/globulin mién dich ¢
thé dugc st dung mién 13 polypeptit duoc tao ra bao gém it nhat mot ving gén két ma
gén két ddc hiéu v6i ActRIIB. Khung hoat dong hodc khuén niy chira 5 idiotyp chinh
ctia globulin mién dich & nguoi, hodc manh ctia n6 (ching han nhu ching d3 duoc boc
16 ¢ day), va bao gém globulin mién dich ciia loai dong vat khéc, vi du, ¢ cac khia
canh dugc lam gibng nhu cua ngudi. Khang thé chudi ning don ching han nhu cac
khang thé duoc x4c dinh & lac da dugc quan tim dic biét trong vin @ nay. Khung
hoat d6ng, khu6n va ménh tiép tuc dugc kham phd va phat trién boi cac ngudi cé hiéu

biét trung binh trong linh vuc nay.

Theo m6t khia canh, sing ché du dinh tao ra khang thé khong dua trén globulin
mién dich st dung khudn khong phai tir globulin mién dich trén d6 CDR theo sang ché
dugc ghép vao. Khung hoat dong hoic khudn khong phai tir globulin mién dich da biét
hodc trong tuong lai dwoc sit dung, mién 13 ching chita viing gén két dic hiéu ddi véi
protein dich ciia SEQ ID NO: 181 (trong nhiéu phuwong 4n, mién gin két phdi tir ciia
né dugc thé hién trong SEQ ID NO: 182). Hop chét nay dugc biét dén o day la
“polypeptit chira viing gin két dic hiéu dich”. Vi du vé khung hoat dong khong phai tir
globulin mién dich ciing dugc méd ta & phan dudi ddy (khang thé lac da va khudn

khoéng phai tir khang thé).
Khéng thé lac da

Protein khang thé thu duoc tlr thanh vién cta ho lac da va lac da mot budu
(Camelus bactrianus va Camelus dromaderius) bao gdm céac thanh vién méi trén thé
gidi nhu céc loai lac da khong budu (Lama paccos, Lama glama va Lama vicugna)
duge dic trung béi kich thude, su phire tap vé cdu triic va tinh khang nguyén véi dbi
tugng 12 ngudi. Cac khang thé IgG nhét dinh tir ho dong vat c¢6 vi nay duoc tim thay
trong tu nhién khong c6 chudi nhe, va do d6 khéc biét vé céu triic v&i cu tric bac bdn
gdm bbn chudi dién hinh c¢6 hai chudi ning va hai chudi nhe, cta cac khang thé cta

cac dong vat khac (xem cong bd don qudc té s6 W094/04678).
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Ving cua khang thé lac da ma 1a mién bién ddi duy nhit nhé dugc xéc dinh 1a
Vg 6 thé thu duoc béng k¥ thuat di truyén dé tao ra protein nho c6 4i luc cao ddi véi
dich, tao ra protein dugc bién dbi tir khang thé c6 khéi lugng phan tir nho duoc biét
dén 12 “thé nano cua lac da” (xem US5,759,808; Stijlemans, B. et al., 2004 J Biol
Chem 279: 1256-1261; Dumoulin, M. et al., 2003 Nature 424: 783-788; Pleschberger,
M. et al. 2003 Bioconjugate Chem 14: 440-448; Cortez-Retamozo, V. ef al. 2002 Int J
Ung thu 89: 456-62; va Lauwereys, M. ef al. 1998 EMBO J 17: 3512-3520). Thu vién
duoc thiét ké cta khang thé lac da va manh khang thé c6 sin trén thi twong, vi du, tir
Ablynx, Ghent, Bi. So vdi céc khang thé khong cé ngudn gbc tlir ngudi khac, trinh tur
axit amin ctia khang thé lac di c6 thé duoc bién doi tai to hop dé thu dugc trinh tu
tuong tw gdn hon véi trinh ti ciia ngudi, ¢6 nghia 13, thé nano ¢6 thé duoc “lam gidng
nhu cta ngudi”. Do dé, tinh khang nguyén cta khang thé lac da c6 ban chit thap dbi

véi nguoi ¢d thé dugce giam hon nita.

Thé nano ciia lac da c6 trong lwong phén tir x4p xi m6t phin mudi phén tir IgG
ciia nguoi, va protein nay cé duong kinh chi vai nanomet. Mot h¢ qua cua kich thudce
nho 13 kha ning cia thé nano cia lac da gan két véi vi tri khang nguyén ma 1a khong
nhin thiy dugc vé mit chic ning cia céc protein khang thé 1én hon, nghia 13, thé nano
ctia lac da hitu ich lam thudc thir phat hién khang nguyén ma néu dung k§ thuat mién
dich hoc ¢ dién s& khé phat hién, va lam chit diéu tri ¢ tiém ning. Do d6, hé qua
khéc nita cta kich thude nho 13 thé nano cia lac da c6 thé e ché nhu mot két qua cia
su gin két v6i vi tri didc hiéu trong khe hodc k& hep ciia protein dich, va do d6 c6 thé
dap ung kha ning tuong ddng gan vé chirc ning cua thude ¢b trong lugng phén tir thap

cd dieén hon so v6i chttc ndng cuia khéng thé cd dién.

Trong lugng phan tir thip va kich thude nho gon ciing 1am cho thé nano cuia lac
da vo cling bén nhiét, bén véi 6 pH cuc doan va véi sy thily phan bang protein, va
tinh khang nguyén kém. Hé qua khac 1a thé nano cta lac da d& dang di chuyén tir hé
tudn hoan vao md, va tham chi vugt qua hang rao mau ndo va cé thé diéu tri rdi loan

anh huong dén mo than kinh.

Thé nano ciing c6 thé tao didu kién thuan loi dé chuyén thudc qua hang rao mau
ndo (xem US2004/0161738). Pac tinh nay duoc két hop véi tinh khang nguyén thip

v&i nguoi chi ra tiem nang tri liéu 16n. Ngoai ra, nhitng phan tir nay c6 thé dugc bicu
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hién ddy du trong té bao sinh vt nhan so ching han nhu E. coli va duoc biéu hién nhu

protein dung hop véi thuc khuan thé va ¢ chic ning.

Do d6, dic trung theo sang ché 1a khang thé hoic thé nano cua lac da cé &i luc
cao ddi vi ActRIIB. Theo céc phuong 4n nhit dinh ¢ day, khang thé hoic thé nano
cua lac da dugc tao ra ty nhién ¢ lac da, cé nghia la, dugc tao ra ¢ lac da sau khi gay
mién dich véi ActRIIB hoic manh peptit clia ching, st dung k¥ thust 3 mo ta & day
d6i voi khang thé khac. Theo mot phwong 4n, thé nano lac da khang ActRIIB thiét ké,
c6 nghia 13, duoc tao ra béng viée lwa chon vi du, tir thu vién thuc khuén thé bidu 10
thé nano lac da dot bién thich hop st dung quy trinh sang loc v6i ActRIIB nhu dich tac
dong dugc mo ta trong phan Vi du thyc hién sang ché & ddy. Thé nano thiét ké c6 thé
cling dugce diéu chinh bing k¥ thuét di truyén dé c6 thoi gian ban rd trong ddi twong
nhan 13 tir 45 phut dén hai tuan. Theo phuong an cu thé, khang thé hoic thé nano cia
lac da thu dugc bang cach ghép trinh ty CDR cua chudi ning hodc chudi nhe cia
khang thé ctia ngudi theo sang ché vao trinh tu khung hoat dong cia khang thé mién
don hoic cua nanobody, nhu dwoc mb ta trong, vi dy, cong bd don Patent quc té sb
WO094/04678.

Khuon khong phai tir khang thé

Khung hoat déng hodc khudén khong phai tir globulin mién dich da biét bao
gdbm, nhung khong bi gidi hantrong s6, Adnectin (fibronectin) (Compound
Therapeutics, Inc., Waltham, MA), ankyrin (Molecular Partners AG, Zurich, Thuy
S$), mién khang thé (Domantis, Ltd (Cambridge, MA) va Ablynx nv (Zwijnaarde,
Bi)), lipocalin (Anticalin) (Pieris Proteolab AG, Freising, Puc), duoc chit mién dich
chét diéu bién nho (Trubion Pharmaceuticals Inc., Seattle, WA), maxybody (Avidia,
Inc. (Mountain View, CA)), Protein A (Affibody AG, Thuy Dién) va affilin (gamma-
crystallin hodc ubiquitin) (Scil Proteins GmbH, Halle, Ptrc), phan tir bat chudce protein
epitop (Polyphor Ltd, Allschwil, Thuy S¥%).

(i) Khudn fibronectin

Khubn fibronectin dwoc dua trén nhiéu phuong 4n vé mién fibronectin loai III
(vi du, mbdun tht mudi cua fibronectin loai III (mién 10 Fn3)). Mién fibronectin loai

III c6 7 hodc 8 mach beta dugc phan bd ¢ gitta hai tdm beta, tr ddng goi 1dn nhau hinh
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thanh 15i protein, va ciing chtta cic cudn (twong tw CDR) két ndi cdc mach beta véi
nhau va duogc phoi nhim véi dung méi. C6 it nhit ba cudn ndy & tai mdi g& ciia kep
tdm beta, trong d6 go nay 14 gidi han cta protein vuéng gdc véi huéng clia mach beta
(US 6,818,418).

Khudn c6 nén 14 fibronectin khong phai 13 globulin mién dich, mic du sy toan
bd sw cudn gap cb quan hé gan véi sy cudn gapctia manh khang thé nho nhét c6 chirc
ning, ving bién ddi cta chudi ning, ma bao gdbm don vi nhan biét khang nguyén toan
ven ¢ IgG lac da va lac da khong budu. Vi cdu tric nay, khang thé khong phai globulin
mién dich bét chudc dic tinh gin két khang nguyén twong tw nhu trong tw nhién va ¢
ai luc voi khang nguyén cia khang thé. Khudn nay c6 thé duge sir dung trong sy tao
vong xodn ngau nhién va chién luge dich chuyén in vitro twong tir v6i quy trinh thanh
thuc 4i luc cta khang thé in vivo. Cac phan tir c6 nén fibronectin nay c6 thé dwoc st
dung 1am khuon trong d6 viing vong xodn ciia phén tir nay c6 thé dugc thay thé bang

CDR theo sang ché sir dung k¥ thuat tach dong chuén.
(ii) Ankyrin — Thanh phén c¢ip doi phan tir

Cong nghé duya trén viéc sir dung protein véi cac modun ldp lai bit ngudn tir
ankyrin 1am khudn dé mang ving bién ddi ¢6 thé duogc st dung dé gén két véi cac dich
khéc nhau. Modun 13p lai ankyrin 14 polypeptit gdm 33 axit amin bao gdm hai chudi
x04n o ddi song song va vong P. Su gin két cac viing bién dbi phan 16n 1a duge tdi wu

héa bang cach sir dung biéu 16 ribosom.
(iii)) Maxybody/Avime - Avidia

Avime thu duoc tir mién A trong tu nhién chira protein ching han nhu LRP-1.
Mién nay dugc st dung ty nhién cho tuong tic protein-protein va véi trén 250 protein
ctia ngudi ¢6 cdu tric dua trén mién A. Avime chira mot s6 monome (2-10) “mién A”
khéc nhau duoc lién két bang mdi lién két axit amin. Avime cé thé dugc tao ra ma c6
thé gan két v6i khang nguyén dich st dung hé phwong phap duge mo ta trong, vi du,
US2004/0175756; US2005/0053973; US2005/0048512; va US2006/0008844.

(vi) Protein A — Affibody
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Phéi tir 4i lyc Affibody® 14 protein nho, don gian bao gdm mot bé xodn cb 3
vong xo0dn dua trén khudn cia mot trong sb cac mién gin két IgG ciia Protein A.
Protein A 1a protein bé mit cua vi khudn Staphylococcus aureus. Mién khudn nay
chira 58 axit amin, 13 axit amin duoc ngiu nhién héa dé tao thu vién Affibody® véi
lwong 16n cac loai phéi tir (Xem vi dy, US 5,831,012). Phan tir Affibody® bt chudc
khang thé, chiing c6 khdi lwong phén tir 13 6 kDa, so v6i khdi lwgng phan tir ciia khang
thé 14 150 kDa. Mic di kich thu6c nhé ciia nd, phan gin két ciia phan tir Affibody®
tuong tw v6i phan gin két ciia khang thé.

(v) Anticalins — Pieris

Anticalins® 13 san phdm dugc phat trién boi cong ty Pieris ProteoLab AG.
Chiing bit ngudn tir lipocalin, nhém phd bién cia protein nhé va thudng lién quan dén
van chuyén sinh 1y hodc bao quan hop chit nhay cam héa hoc hodc khong hoa tan

dugc. Nhieu lipocalin ty nhién cé & md hodc dich thé cua nguoi.

Két ciu protein goi nhd t6i tdi cac globulin mién dich, véi cac vong xoan siéu
bién trén dinh ciia khung hoat dong khong linh dong. Tuy nhién, trdi ngugc véi khang
thé hodc manh tai té hop cia ching, lipocalin bao gdm chudi polypeptit duy nhit véi

160 dén 180 gdc axit amin, chi 16n hon mot chit so v6i mién globulin mién dich don.

B6 bén vong x04n, tao ra bao gén két, thé hién tinh mém déo chu tric rd rang
va dung nap nhiéu loai khac nhau cia mach bén. Do d6, phan gin két duoc tai tao hinh
lai trong quy trinh doc quyén dé nhan biét phan tir dich dinh trudc ¢ hinh dang khac

nhau vaéi ai Iuc va tinh dac hiéu cao.

Mot protein ciia ho lipocalin, protein gén két bilin (bilin-binding protein (BBP))
cua Pieris brassicae dugc sit dung d& phat trién anticalin bing cach gy dot biét bo
bén vong. Mot vi du cua don sang ché mo ta "anticalin” 13 céng bd don qubc té sb
WO01999/16873.

(vi) Protein Affilin — Scil

Phan tir Affilin™ 14 protein nho khong phai 14 globulin mién dich duoc thiét ké

cé ai luc dac hiéu hudng tdi protein va phan tr nho. Phan tir Affilin™ mdéi co thé duoc
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Iwa chon rat nhanh tir hai thw vién, mdi thu vién dua trén protein khudn bit ngudn tir

nguoi khac nhau.

Phén tir Affilin™ khong biéu hién tinh twong dong vé ciu triic bt ky véi céc
protein globulin mién dich. Protein Scil tdn dung hai khudn Affilin™, mdt trong sb
chung 14 dang tinh thé gama, protein c¢6 ciu tréc thi kinh ciia nguoi va kiéu khac 1
protein siéu ho "ubiquitin". C4 hai khudn cta nguoi rat nho, c6 do bén & nhiét do cao
va khang lai sy thay ddi d6 pH va v6i chit gdy bién tinh. Sy dn dinh cao ndy phan 16n
1a do cdu tric tim beta dugc mo rong clia protein. Vi du vé protein bién dbi dang tinh
thé gama dugc mo ta trong cong bd don qudc t& W02001/004144 va vi du vé protein
"twong tw ubiquitin" dwoc mé ta trong cong bd don quic t& W02004/106368.

(vii) Yéu t6 bit chude protein epitop (Protein Epitope Mimetics (PEM))

PEM 14 phan tir gidng nhu peptit, dang vong, kich thuéc trung binh (trong
lwong phén tir 1-2kDa) bét chude ciu tric bic hai dang kep toc beta clia protein, ciu

tric béc hai chinh nay lién quan dén céc twong tac protein.
Thiét ké khung hoat dong hodc Fc

Khang thé thiét ké theo sang ché bao gdm khang thé trong d6 cac bién ddi duoc
tao ra voi cac gdc khung hoat dong trong Vi va/hodc Vi, vi du, dé cai thién dic tinh
cta khang thé. Pién hinh 13, cic bién ddi khung hoat dong nay dugc tao ra dé lam
giam kha ning gy dap ing mién dich cia khang thé. Vi du, mot phuong 4an 14 “tao dot
bién trdr lai” mot hodc nhidu gde khung hoat dong thanh trinh ty dong mam twong tGng.
Cu thé hon, khang thé trai qua dot bién soma c6 thé chira gbc khung hoat dong khac
v6i trinh tu dong mam sinh ma tir dé khang thé bién d6i. Cac gbc nay cé thé duoc
nhén biét bing cach so sanh trinh tu khung hoat dong khang thé véi trinh tu dong mam
tir d6 khang thé bién d6i. Dé trinh tw ving khung hoat dong tr¢ lai cau hinh dong mam
ctia ching, d6t bién soma c6 thé duoc “dot bién trd lai” thanh trinh ty dong mam béng
cach, vi du, dot bién diém dinh hudng hodc dot bién qua PCR. Khang thé bi “dot bién

trd lai” cling duoc bao ham trong sang ché.

Mot ang bién dbi khung hoat dong khac lién quan giy dot bién mot hodc nhiéu

gbc trong viing khung hoat dong, hodc tham chi trong mot hozc nhiéu ving CDR, dé
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loai bo epitop té bao T dé tir 6 lam giam kha ning gay dap ing mién dich tiém ning
cua khang thé. Phuong 4n ndy ciing dwoc dé cap dén nhu 13 “khir mién dich” va duoc

mo ta chi tiét trong US2003/0153043.

Ngoai cach tao ra bién ddi hodc thay vao viéc tao ra bién ddi trong ving khung
hoat dong hodc CDR, khang thé theo sang ché ¢ thé dugc thiét ké dé bao gdm cac
bién dbi trong ving Fc, dién hinh 13 dé thay d6i mot hodc nhiéu dic tinh chirc ning
ctia khang thé, nhu thoi gian ban ra ciia huyét thanh, ¢b dinh b thé, gin két thu thé F,
va/hoidc gay doc té bao phu thudc khang nguyén. Ngoai ra, khang thé theo sang ché c6
thé dugc bién ddi v& mit héa hoc (vi dy, mot hodc nhiéu géc héa hoc ¢6 thé dugce gén
két v6i khang thé) hoic dwoc bién dbi dé thay ddi su glycosyl héa ciia ching, thay doi
14n nita mdt hodic nhiéu dic tinh chic ning cua khang thé. Mdi phuwong 4n s& duoc md
ta chi tiét hon dudi ddy. Viéc danh sb cac gdc trong ving Fec 13 theo cach danh s theo

chi s6 EU ctia Kabat.

Theo mdt phuong 4n, ving ban 18 cia CH1 dugc bién d6i sao cho sb lugng gbc
xystein trong ving ban 1& nay thay ddi, vi du, ting hodc giam. Phuong 4n niy ciing
dwoc mb ta trong US5,677,425. Sb lwong gdc xystein trong ving ban 1& cia CHI dugc
thay ddi, vi du, tao diéu kién thuén loi Iip rap chudi nhe hodc chudi ning hodc lam

tang hodc giam tinh 6n dinh cta khang thé.

Theo phwong 4n khic, ving ban 1& Fc ciia khang thé bi dot bién dé giam thoi
gian ban rd sinh hoc cia khang thé. Cu thé hon, mét hoic nhiéu dot bién axit amin
duoc dua vao ving phan cach ciia mién CH2-CH3 clia manh ban 1& Fe sao cho khang
thé co gin két protein Staphylococcyl A (SpA) suy yéu so véi gin két mién SpA ciia
ving ban 1& Fe. Phuong an nay ciing duge mé ta chi tiét trong US 6,165,745,

Theo phuong 4n khac, khang thé dugc bién doi dé 1am ting thoi gian ban ra
sinh hoc ctia n6. Nhidu phuong thirc 13 kha thi. Vi du, mot hodc nhidu dot bién sau c6
thé dugc dua vao nhu: T252L, T254S, T256F, nhu di mo ta trong US6,277,375. Theo
mot cach khéc, dé ting thoi gian ban rd sinh hoc, khéng thé ¢ thé dugc bién ddi trong
ving CH1 hodc CL dé chura epitop gén két thu thé dwoc tao thanh tir hai vong xoén
ctia gén két v6i epitop mién CH2 ving Fc IgG, nhu duge mo ta trong US 5,869,046 va
US 6,121,022.
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Theo phuong 4n khac nita, ving Fc dugc thay dbi bang cach thay thé it nhat
mot gbc axit amin bang gdc axit amin khac dé thay d6i chic nang phan tmg hiéu tmg
cta khang thé. Vi du, mot hoic nhiéu axit amin c6 thé bi thay thé boi géc axit amin
khac sao cho khang thé thay ddi i luc ddi véi phdi tir hiéu ing nhung gitt lai dwgc kha
ning gin két khang nguyén cta khang thé gdc. Phéi tir hiéu ing thay ddi i luc co thé
14, vi du, thu thé Fc hoic thanh phan C1 ciia bd thé. Phuong phap nay duge md ta chi
tiét hon trong US5,624,821 va US5,648,260, déu boi Winter ef al. Cu thé 13, gbc 234
va 235 ¢6 thé bi dot bién. Cu thé 13, cac dot bién nay c¢6 thé thanh alanin. Do d6, theo
mdt phuong 4n, khang thé theo sang ché c6 su dot bién trong ving Fc & mot hoic ca
hai axit amin 234 va 235. Theo phuong an khéac, mdt hodc ca hai axit amin 234 va 235
c6 thé dugc thé bang alanin. Sy thay thé ca hai axit amin 234 va 235 bing alanin tao ra
hoat tinh ADCC.

Theo phuong 4an khac, mot hodc nhiéu axit amin dugc chon tir cic géc axit
amin c6 thé duoc thay thé bing gdc axit amin khéc sao cho khang thé c6 gin két Clq
thay ddi va/hodic 1am giam hodc loai bé gdy doc té bao phu thude bd thé (complement
dependent cytotoxicity -CDC). Phuong 4n nay dwoc md ta chi tiét hon trong
US6,194,551.

Theo phuong an khac, mdt hodc nhiéu gbc axit amin duoc bién dbi dé tir d6
thay dbi kha ning khang thé ¢d dinh bd thé. Phuong 4n nay ciing duge md ta trong
cong bb don qudc t& W094/29351.

Theo phwong an khac nita, ving Fc dugc bién ddi dé ting kha ning cia khang
thé trung gian gy ddc té bao phu thudc khang thé (ADCC) va/hodc 1am ting i luc
ctia khang thé d6i vé6i thu thé Fey bing cach bién d6i mot hodc nhiéu axit amin.
Phuong 4n nay ciing dugc md ta trong WO00/42072. Ngoai ra, phan gin két cho
FcyR1, FeyRIL, FeyRIII va FeRn trén IgG1 clia ngudi duge 14p ban d6 va céc bién thé
c6 gin két cai thién duoc méd ta (xem Shields, R.L. et al., 2001 J. Biol. Chen.
276:6591-6604).

Ciing theo phuong an khéc, su glycosyl hoa khang thé dugc bién déi. Vi du,
khang thé aglicosyl hoa c6 thé duge tao ra (c6 nghia 13, khang thé khong glycosyl

héa). Glycosyl héa cé thé dugc thay doi dé, vi du, tang &i luc cia khang thé d6i véi
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khang nguyén. Su bién d6i cacbohydrat niy c6 thé duoc hoan thanh bang cach; vi du,
thay dbi mét hodc nhidu vi tri glycosyl héa trong trinh ti khang thé. Vi du, mot hoic
nhiéu sy thay thé axit amin c6 thé dugc tao ra ddn dén loai bé mot hoidc nhiéu vi tri
glycosyl héa trong khung hoat dong ving bién ddi tir d6 loai bo su glycosyl héa & vi
tri d6. Su aglycosyl héa ndy c6 thé 1am ting i luc cta khang thé doi véi khang
nguyén. Phuong thirc ndy duwoc md ta chi tiét hon trong cac Patent My s6 5,714,350 va
6,350,861 boi Co et al.

Ngoai ra hodc theo phuong an khac, khang thé c6 thé dugc tao ra c6 dang
glycosyl hoa thay ddi, ching han nhu khéng thé hypofucosyl héa cé luong gdc fucosyl
giam hoic khang thé ¢6 céu tric GlcNac phan ddi ting. Cac mau glycosyl hoa bién doi
nay dwoc ching minh lam ting kha ning ADCC cua khang thé. Sw bién dbi
cacbohydrat nay c6 thé dugc thuc hién béng cach, vi du, biéu hién khang thé trong té
bao chi c6 bd may glycosyl hoa bién ddi. T bao c6 bd may glycosyl hoa bién dbi
dwoc mb ta trong linh vuc nay va cé thé duge st dung 1am té bio chu trong d6 bicu
hién khang thé tai td hop theo sang ché tir d6 tao ra khang thé glycosyl héa bién ddi.
Vi du, EP 1,176,195 boi Hang et al. mo ta dong t€ bao ¢6 gen FUTS bi gian doan vé
mit chirc ning, ching ma hoéa fucosyl transferaza, sao cho khang thé biéu hién trong
dong té bao biéu hién su hypofucosyl héa. Do d6, theo mdt phwong 4n, khang thé theo
sang ché duoc tao ra bang biéu hién tai t hop trong dong t& bao ma biéu hién mau
hypofucosyl héa, vi du, dong té bao dong vit c6 vi biéu hién khong hiéu qua gen
FUT8 ma hoa fucosyltransferaza. Cong bd don qudc té s W003/035835 mo ta dong
té bao CHO bién thé, té bao Lecl3, kha ning gin fucoza véi cacbohydrat lién két vi
Asn(297), ciing dan dén qua trinh hypofucosyl héa khang thé dugc biéu hién trong té
bao cht do6 (cling xem Shields, R.L. et al., 2002 J. Biol. Chem. 277:26733-26740).
Cong bd don qudc t& W099/54342 md ta dong té bao duge thiét ké dé biéu hién
glycoprotein ~ bién  ddi  glycosyl  transferaza  (vi  du,  beta(1,4)-N
axetylglucosaminyltransferaza III (GnTIII)) sao cho khang thé biéu hién trong dong té
bao duogc thiét ké ting cdu tric GlcNac phan ddi, diéu nay 1a ting hoat tinh ADCC cia

‘khéng thé (xem Umana et al., 1999 Nat. Biotech. 17:176-180). Ngoai ra, khang thé
theo sang ché c6 thé duoc san xuét trong ndm men hoic nidm soi duoc thiét ké cho
kidu glycosyl hoéa twong ty dong vat c6 vi, va kha nang didu ché khang thé thiéu

fucoza nhu kiéu glycosyl hoéa (xem, vi du, EP1297172B1).
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Su bién dbi khac cia khang thé giy bat ngd theo sang ché 1a su pegyl hoa.
Khéng thé ¢ thé bi pegyl hoa dé, vi du, lam ting thoi gian béan rd sinh hoc (vi du,
huyét thanh) ciia khang thé. Dé pegyl hoa khang thé, khang thé hodc manh cia né,
thuong duoc cho phan tng véi polyetylen glycol (PEG), vi du, este hoic dan xuit
aldehyt cua PEG phan ung lai, dudi didu kién trong d6 mot hodc nhiéu nhém PEG tré
nén dugc gin két véi khang thé hodc manh khang thé. Su pegyl hoa c6 thé duge tién
hanh bing phan tmg axyl héa hodc phan ung alkyl héa véi phan t& PEG phan tmg
(hodc polyme hoa tan trong nudc c6 khd ndng phan ing lai tuong duong). Pugc su
dung & day, thudt ngir "polyetylen glycol" dugc mong doi chira bat ky dang PEG nao
c6 thé dugc sir dung dé tao ra protein khac, nhu mono (C1-C10) alkoxy- hodc aryloxy-
polyetylen glycol hoic polyetylen glycol-maleimit. Theo nhiéu phuong 4n, khang thé
bi pegyl héa 14 khang thé aglycosyl héa. Phuong phép pegyl héa protein duogc biét dén
trong linh vuc ndy va c6 thé dugc ap dung cho khang thé theo sang ché (xem vi du,
EP0154316 va EP0401384).

Su bién ddi khac cia khang thé gy bat ngd boi sang ché 1a su két hop hoic
dung hop protein cta it nhit viing gin két khang nguyén cia khang thé theo sang ché
véi protein huyét thanh, vi dy, albumin huyét thanh nguoi hodc méanh cia ching dé

tang thoi gian ban ra cia phan tir dugc tao ra (xem, vi du, EP0322094).

Kha ning khac 13 dung hop it nhat ving gan két khang nguyén cta khang thé
theo sang ché vé4i protein cé kha ning gin két v6i protein huyét thanh, nhu albumin
huyét thanh nguoi dé ting thoi gian ban rd cia phan tir tao ra (xem, vi du,
EP0486525).

Phuong phép thiét ké khang thé thay dbi

Nhu da thdo luan & trén, khang thé khang, ActRIIB c6 trinh tu Vy va V| hoac
trinh tw chudi ning va chudi nhe ¢ chidu dai ddy di dugc thé hién ¢ day c6 thé dugc
st dung dé tao ra khang thé khing ActRIIB méi bang cach bién ddi trinh tu chudi
ning va/hodc trinh tu chudi nhe c6 do dai day du, trinh tu Vi va/hodc Vi, hodc vung
¢ dinh duogc dinh kém theo d6. Do d6, theo khia canh khac clia sang ché, dic trung
céu tric cta khang thé khang ActRIIB theo sang ché dugc sir dung dé tao khang thé

khang ActRIIB lién quan dén cdu tric ma gitr lai it nhdt mot dédc tinh chirc nang cia
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khang thé theo sang ché, ching han nhu gin két v&i ActRIIB clia ngudi nhung cling tic

ché mot hodc nhidu dic tinh chirc ning ctia ActRIIB (vi du, trc ché su hoat héa Smad).

Vi du, mot hodc nhiéu ving CDR cia khang thé theo sang ché, hodc dot bién
ctia chung, co thé dugc két hop tai tb hop véi ving khung hoat dong da biét va/hodc
CDR khéc dé tao khang thé bd sung, thiét ké tai tb hop, khang ActRIIB theo sang ché,
nhu thao ludn & trén. Cach bién ddi khac bao gdm céc cach dd duge md ta trong phin
trén. Nguyén liéu ban ddu cho phwong phép thiét ké 13 mot hodc nhiéu trinh tw Vy
va/hodc V, dugc dé xuit & day, hodac mot hoac nhiéu vung CDR ctia ching. Dé tao
khang thé dugc thiét ké, khong thuc sy can diéu ché thuc su (c6 nghia 13, biéu hién
protein) khang thé cé mot hodc nhiéu trinh ty Vy; va‘hodc Vi dugc dé xuét ¢ day, hoic
mot hodc nhidu ving CDR ctia chiing. Hon nita, thong tin trong trinh tir ndy dugc st
dung 1am vAt liéu ban du dé tao trinh ty “thé hé thi hai” dwoc bién dbi tir trinh tw gdc

va sau d6 trinh tir “thé hé thir hai” dugc diéu ché va biéu hién dudi dang protein.

Do d6, theo phuong 4n khéc, sang ché dé xuét phwong phap didu ché khang thé
khang ActRIIB bao gdm: trinh ty khang thé viing bién ddi trén chudi ning c6 trinh tur
CDR1 duogc chon tir nhdm bao gém SEQ ID NO: 1-14, trinh tu CDR2 duogc chon tir
nhém bao gdm SEQ ID NO: 15-28 va/hodc trinh ty CDR3 duge chon tlr nhém bao
gdm SEQ ID NO: 29-42; va trinh ti khang thé ving bién ddi trén chudi nhe c6 trinh tur
CDRI1 duge chon tir nhém bao gdm SEQ ID NO: 43-56, trinh tw CDR2 duoc chon tir
nhém bao gém SEQ ID NO: 57-70 va/hoac trinh tw CDR3 dugc chon tir nhom bao
gdbm SEQ ID NO: 71-84; thay dbi it nhit mot gbc axit amin trong trinh tu khéng thé
viing bién ddi trén chudi ning va/hodc trinh tu khang thé ving bién dbi trén chudi nhe
dé tao it nhat mot trinh tw khang thé duoc bién ddi; va biéu hién trinh tw khang thé

duoc bién ddi thanh protein.

Do d6, theo phuong an khéc, sang ché d& xuit phwong phap dé diéu ché khang
thé khang ActRIIB duoc t&i wu héa dé biéu hién trong té bao dong vét cé vi bao gom:
trinh ty khang thé chudi ning cé d6 dai diy du ¢ trinh tu dwoc chon tir nhém bao gdm
SEQ ID NO: 146-150 va 156-160; va trinh tu khang thé chudi nhe c6 do dai day du c6
trinh tu duoc chon tir nhdm bao gém SEQ ID NO: 141-145 va 151-155; thay dbi it

nhét mot gde axit amin trong trinh tu khang thé chudi ning c6 d6 dai day di va/hodc
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trinh tu khéang thé chudi nhe c6 do dai ddy da dé tao ra it nhat mt trinh tw khang thé

duoc bién ddi; va biéu hién trinh ty khang thé duoc bién do6i thanh protein.

Trinh tr khang thé bién dbi ciing c6 thé duoc tao ra bing cach sang loc thu vién
khéng thé ¢6 trinh tw CDR3 ¢b dinh dugc chon trong s6 cic nhém bao gom SEQ ID
NO: 29-42 va SEQ ID NO: 71-84 hoic phin quyét dinh gin két can thiét tdi thiéu nhu
dugc md ta trong US2005/0255552 va tinh da dang trong trinh tw CDR1 va CDR2.
Sang loc ¢6 thé duge thyc hién theo k¥ thuat sang loc thich hop bt ky dé sang loc
khéng th8 tir thu vién khang thé, ching han nhu k§ thuat trinh dién thuc khuén thé.

K¥ thuét sinh hoc phan tir chudn c6 thé duoc sir dung dé diéu ché va biéu hién
trinh tw khang thé bién déi. Khang thé dugc ma hoa boi trinh tw khéng thé bién di 1a
khang thé gifr lai mot, mot vai hodc tit ca dic tinh chic ning cua khang thé khing
ActRIIB duge md ta & ddy, trong d6 dic tinh chirc ning nay bao gdm, nhung khong bi

gidi han vdi, gin két ddc hiéu véi ActRIIB ciia ngudi va tc ché hoat héa Smad.

Khang thé dugc bién d6i co thé biéu hién mdt hodc nhicu, hai hodc nhicu, hoac

ba hodc 16n hon déc tinh chitc nang dugc thao luén & trén.

Dic tinh chirc ning khang thé duogc bién ddi c6 thé duoc xac dinh sir dung thir
nghiém tiéu chuén sén c6 trong linh vic nay va/hodc dugc md ta & dy, chéng han nhu

c4c thir nghiém d& cp trong phin Vi du thuc hién sang ché (vi dy, ELISA).

Theo nhiéu phuong an nhét dinh clia phwong phéap thiét ké khang thé theo sang
ché, dot bién c6 thé duoc dua vao ngiu nhién hodc chon loc trén toan bd hodc mot
phan trinh tr ma héa khang thé khang ActRIIB va khang thé khang ActRIIB bién doi
duoc tao ra c¢6 thé dugc sang loc vé hoat tinh gén két va/hodc dic tinh chic ning khac
nhu d3 mo ta & ddy. Phuong phap dot bién dugc mo ta trong linh vuc nay. Vi du, cong
b6 don qubc t8 W002/092780 dé cap dén phwong phap tao va sang loc dot bién khang
thé s dung dot bién gen bio hoa, Iip rap lai tbng hop, hodc su két hop chiing. Theo
cach khac, cong bd don qudc té€ WO03/074679 mo ta phuong phap sir dung phuong

phap sang loc tinh toan dé t&i wu hda dic tinh héa Iy ctia khang thé.
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Phén tir axit nucleic ma héa cho khang thé theo sang ché.

Khia canh khac ctia sang ché dé cdp dén phan tir axit nucleic ma héa khang thé
theo sang ché. Vi du v& trinh ty nucleotit cia chudi nhe c6 d6 dai day da téi wu hoa
biéu hién trong té bao dong vat c6 via dwoc thé hién & trinh tw SEQ ID NO: 161-165 va
171-175. Vi du vé trinh tu nucleotit ciia chudi ning c6 d6 dai ddy du tbi uu héa biéu
hién trong té bao dong vat c6 via dugc thé hién trong trinh ty SEQ ID NO: 166-170 va
176-180.

Axit nucleic c¢6 thé co trong toan b9 té bao, trong dich ly giai té bao, hodc c6 thé
1a axit nucleic dugc tinh ché & dang tinh sach mot phan hodc gin nhu tinh sach. Axit
nucleic "phan 1ap dugc" hodc "dugc loc gan nhu 13 tinh sach” khi duoc tinh sach khoi
c4c thanh phan té bao hodc tap chét khac vi du, axit nucleic hodc protein khac cia té
bao, béng k¥ thuat ti€u chuén, bao gém xu ly alkalin/SDS, tao bang CsCl, séc ky cdt,
dién di gel agaroza va phuong phap khéac da biét trong linh vire nay. Xem, F. Ausubel,
et al., ed. 1987 Current Protocols trong Molecular Biology, Greene Publishing va
Wiley Interscience, New York. Axit nucleic theo séng ché 6 thé 13, vi du, ADN hoic
ARN hoic c6 thé hodc khong chira trinh ti intron. Theo mot phwrong 4n, axit nucleic 12
phéan tr ADN. Axit nucleic cd thé ¢6 trong vecto nhu vecto trinh dién thuc khuén thé,
hodc trong vecto plasmit tai té hop. Sang ché ciing d& xudt vecto dwgc dé cap dén nhur
pBW522 va pBW524 (dang ky & DSMZ, Inhoffenstr. 7B, D-38124 Braunschweig,
Drrc vao 18/08/2009 véi sd ding ky 1an lwot 1a DSM22873 va DSM22874).

Axit nucleic theo sang ché c6 thé thu dugc bing cach sir dung k¥ thuat sinh hoc
phan tr tiéu chuén. Dbi voi khang thé dugc biéu hién bang té bao lai (vi du, té bao lai
duoc tao ra tir chudt chuyén gen mang gen globulin mién dich ctia ngudi nhu duge md
ta dudi ddy), cADN mi héa chudi nhe va chudi ning ciia khang thé dugc tao ra bing
k¥ thuat t& bao lai ¢ thé thu dugc bing khuéch dai PCR tidu chuan hodc k¥ thuét tach
dong cADN. Déi vé6i khang thé thu duoc tir thu vién gen globulin mién dich (vi du, st
dung k¥ thuat trinh dién thuc khudn thé), axit nucleic ma héa khang thé c6 thé dugc

thu lai tir nhiéu dong thuc khuédn thé da dang 13 thanh vién cta thu vién.

Ciing duoc bao gdm trong pham vi sang ché 12 trinh tur axit nucleic bién thé bao

gém mdt hodc nhiéu su xda bo, thém hodc thay thé. Theo mot phuong an, sang ché
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bao gdm mot hodc nhiéu trinh tw SEQ ID NO: 113-140 hodc 161-180, trinh tw nay
chia su thé nucleotit bao toan. Do su thoai héa cua ma di truyén, axit amin cé thé
dwoc ma hoa boi mot hai nhidu condon. Do d6, c6 kha ning thay dbi trinh tw nucleotit,

trong khi trinh ty axit amin dwoc dich ma van khong dbi.

Khi manh ADN mi hoéa cac manh Vy va Vi thu dugc, doan ADN nay c6 thé
con duge didu bién bing k§ thuat ADN tai t& hop tiéu chudn, vi du, chuyén gen viing
bién dbi thanh gen chudi khang thé c6 do dai day du, thanh gen méanh Fab hozc thanh
gen scFv. Trong cac didu bién nay, manh ADN ma hoa V| hoac Vy dugc lién két hoat
dong voi phan tir ADN khac, hodc véi manh mé héa protein khac, chiang han nhu ving
c¢b dinh khang thé hodc phin tr ndi linh hoat. Thuat ngit "lién két hoat dong ", nhu
duoc sir dung trong tinh hudng nay, nhim c6 nghia 14 hai doan ADN duoc két hop
theo cach ¢ thé hoat dong, vi du, sao cho trinh tir axit amin dugc ma héa boi hai manh
AND van ding khung doc, hodc sao cho protein dugc biéu hién dudi su kiém soat cia

trinh tuy khdi dau mong muodn.

ADN phén 14p duoc ma héa ving Vi ¢6 thé dugc chuyén thanh gen chudi ning
¢ do dai diy da bing cach lién két didu khién hoat dong ADN ma héa Vi véi phan tir
ADN khéac ma héa ving ¢6 dinh chudi ning (CH1, CH2 va CH3). Trinh tu gen ving
c¢b dinh chudi ning ctia ngudi duoc biét trong linh vuc nay (xem vi du, Kabat, E. A., et
al. [néu trén]) va cic manh ADN bao gdm céc ving nay cé thé thu duge bang khuéch
dai PCR tiéu chudn. Ving cb dinh chudi ning c6 thé 1a ving cb dinh IgGl, IgG2,
IgG3, IgG4, IgA, IgE, IgM hodc IgD. Theo mot sb phuong an, ving ¢ dinh chudi
ning dugc chon trong s cac isotyp IgG1. D6i véi gen manh Fab chudi ning, ADN mi
hoa Vi c¢6 thé duge lién két didu khién hoat dong véi phan tir ADN khac chi ma héa

ving ¢b dinh CHI1 chudi ning.

ADN phan l4p dwoc ma héa viing V;, ¢ thé duoc chuyén thanh gen chudi nhe
c6 d6 dai ddy da (cling nhu thanh gen Fab chudi nhe) bang cach lién két diéu khién
hoat dong ADN ma héa V| véi phan tt ADN khac ma hoa vung cd dinh chudi nhe,
CL. Trinh ty gen vung c¢b dinh chudi nhe ngudi duoc biét dén trong linh vuc nay (xem
vi du, Kabat, E. A., et al. [néu trén]) va doan ADN gin két véi ving ndy c6 thé thu
duoc bang cach khuéch dai PCR tiéu chudn. Viing c6 dinh chudi nhe c6 thé 14 ving c6
dinh kapa hodc lamda.
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Pé tao gen scFv, manh ADN ma hoa Vi va V. lién két diéu khién hoat dong
v6éi manh khac ma hoa phan tir gin két linh dong, vi du, ma héa trinh tu axit amin
(Gly4 -Ser)s, sao cho trinh tu Vi va Vi ¢c6 thé dugc biéu hién dudi dang protein don
chudi ké nhau, v6i ving V| va Vy duoc két hop bang phan tir gan két linh dong (xem
vi du, Bird et al., 1988 Science 242:423-426; Huston et al., 1988 Proc. Natl. Acad. Sci.
USA 85:5879-5883; McCafferty ef al., 1990 Nature 348:552-554).

Axit nucleic theo sang ché c6 thé dugc str dung trong viée van chuyén gen. Do
14, axit nucleic ma hoa polypeptit (khang thé hoic protein chirc nang) theo sang ché co

thé duoc van chuyén truc tiép dén bénh nhan dé dich ma & bénh nhan.

Axit nucleic dic trung 1 "duge dong g6i" dé sir dung cho bénh nhan. Chit dan
véan chuyén gen c6 thé khong phai 1 virut ching han nhu liposom, hoidc virut hoéng
chirc nang tai ban, chéng han nhu adenovirut dugc mo ta bdi Berkner, K.L., trong
Curr. Top. Microbiol. Immunol., 158, 39-66 (1992) hodc vecto virut két hop adeno
(adeno- (AAV) nhu dugc mo td bdi Muzyczka, N., trong Curr. Top. Microbiol.
Immunol., 158, 97-129 (1992) va Patent M§¥ s 5,252,479. Theo céach khac, retrovirut
chang han nhu lentivirut c6 thé dugc st dung. Vi du, phéan tr axit nucleic ma hoa
polypeptit theo sang ché c6 thé duge thiét ké biéu hién trong vecto retrovirut héng
chirc ning tai ban. Sau d6, cdu triic biéu hién nay c¢6 thé duoc phan lap va dua vao té
bao dong goéi duoc chuyén ddi v6i vecto plasmit retrovirut chira ARN ma hoa
polypeptit, sao cho t& bao déng g6i san xudt hat virut xdm nhim chita gen mong
mudn. Té bao san xuit nay cé thé duoc dung cho ddi tuong dé thiét ké té bao in vivo
va biéu hién polypeptit in vivo (xem chuong 20, Gene Therapy and other Molecular
Genetic-based Therapeutic Approaches, (va tai liéu tham khao dugc vién dan & day)
trong Human Molecular Genetics (1996), T Strachan va A P Read, BIOS Scientific
Publishers Ltd).

Mot phuong thirc khac 1a str dung "ADN tran" trong d6 gen diéu tri duoc tiém

truc tiép vao mach méu hodc mo co.
San xuat khang thé don dong theo sang che

Khang thé don dong (mAb) c6 thé duoc didu ché bang nhidu loai k¥ thuit, bao
gdm hé phwong phép khang thé don dong thong thuong vi du, k§ thuat lai t& bao sinh
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dudng tiéu chuén cia Kohler va Milstein (1975 Nature 256: 495). Nhiéu kg thuét dé
san xudt khang thé don dong c6 thé duogc ap dung vi du, bién nap virut hoic gen gy

ung thu cua té bao lympho B.

Hé thdng dong vit san xuit t& bao lai 1a hé théng chudt. San xuit t& bao lai
trong chudt 1a quy trinh dugc thiét 1ap rd. Quy trinh gy mién dich va k§y thuét phan
lap té bao 1a lach mién dich dé dung hop da biét trong linh vuc nay. Cac phan dung
hop (vi du, té bao u tiy chudt) va quy trinh dung hop cling da dugc biét dén.

Khang thé kham hoic dugc lam gidng nhu clia nguoi theo sang ché ¢6 thé duge
diéu ché dua vao trinh tu khang thé don dong chudt nhu duge mo td ¢ trén. ADN ma
héa globulin mién dich chudi ning va chudi nhe ¢6 thé nhan duoc tir té bao lai chuét
quan tam va duogc thiét ké dé chira trinh tu globulin mién dich khong phai chudt (vi du,
ngudi) st dung ky thudt sinh hoc phan tir tiéu chudn. Vi du, dé tao khéng thé kham,
ving bién d6i chudt co thé duoc gin két v6i ving c¢b dinh ctia ngudi sir dung k¥ thuat
da biét trong linh vuc nay (xem vi du, US4,816,567). Pé tao khang thé duoc lam gibng
nhu cta nguoi, vung CDR cua chudt ¢o thé duoc chén vao khung hoat dong cta nguoi
stt dung phuong phap da biét trong linh vuc nay (xem vi dy, céc patent My 56
5225539; 5530101; 5585089; 5,693,762 va 6,180,370).

Theo phuong 4n nhat dinh, khang thé theo sang ché 1a khang thé don dong cia
ngudi. Khang thé don dong clia ngudi nay dinh huong khang ActRIIB c6 thé duoc tao
ra st dung chudt chuyén gen hodc chuyén nhidm séc thé mang céc phan cia hé mién
dich ctia nguoi hon la mang cac phén ctia hé mién dich chuot. Chudt chuyén gen va
chuyén nhiém sic thé nay bao gbm chudt dugc dé cap & day lan luot 14 chudt HUMADb

va KM, va duogc dé cap chung & day 1a “Ig chudt ciia ngudi”.

HuMAb mouse® (Medarex, Inc.) chira cc locut nhé gen globulin mién dich cta
ngudi ma hoa trinh tw globulin mién dich chudi ning ctia ngudi khong duge sap xép
lai (n va y) va chudi nhe x, cung v&i dot bién nhim dich khong hoat hoa cac locut
chudi p va x ndi sinh (xem vi dy, Lonberg, et al., 1994 Nature 368(6474): 856-859).
Do do6, chudt thé hién su biéu hién IgM hoic x cta chudt giam, va dap ung v6i sy
mién dich, gen chuyén chudi ning va chudi nhe ciia nguoi duge dwa vao trai qua

chuyén dbi 16p va dot bién soma tao ra don dong IgGx ctia nguoi ai luc cao (Lonberg,
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N. et al., 1994 [néu trén]; dugc xem xét trong Lonberg, N., 1994 Handbook of
Experimental Pharmacology 113:49-101; Lonberg, N. va Huszar, D., 1995 Intern.
Rev. Immunol.13: 65-93, va Harding, F. va Lonberg, N., 1995 Ann. N. Y. Acad. Sci.
764:536-546). Diéu ché va st dung chugt HuMAb, va bién d6i hé gen dugc tién hanh
& chudt nay, ciing di dugc md ta bai Taylor, L. et al., 1992 Nucleic Acids Research
20:6287-6295; Chen, J. et al., 1993 International Immunology 5: 647-656; Tuaillon et
al., 1993 Proc. Natl. Acad. Sci. USA 94:3720-3724; Choi et al., 1993 Nature Genetics
4:117-123; Chen, J. et al., 1993 EMBO J. 12: 821-830; Tuaillon ef al., 1994 J.
Immunol. 152:2912-2920; Taylor, L. ei al., 1994 International Immunology 579-591;
va Fishwild, D. ef al., 1996 Nature Biotechnology 14: 845-851, ndi dung cta tAt ca cac
tai litu & day duoc két hop bang cach tham khio toan bd. Ngoai ra, xem, cac patent
My sb 5,545,806; 5,569,825; 5,625,126, 5,633,425; 5,789,650; 5,877,397, 5,661,016;
5.814,318; 5,874,299; 5,770,429; va 5,545,807; ciing nhu cac cong bd don quéc té s6
W092/103918, WO093/12227, WQ094/25585, WO097/113852, W098/24884;
W099/45962; va WO01/14424.

Theo phuong 4n khéc, khang thé ctia ngudi theo sdng ché co thé dugc lam ting
1én bing cach sir dung chudt mang trinh tu globulin mién dich cta nguoi trén gen
chuyén va nhiém sic thé chuyén ching han nhu chudt mang gen chuyén chudi ning
clia ngudi va nhiém séc thé chuyén mang chudi nhe ciia ngudi. Chudt ndy, dwoc dé
cip & day dudi dang “chudt KM”, dugc mo ta chi tiét trong cong bd don qubc té s6
W002/43478.

Ngoai ra, hé¢ dong vat chuyén gen khac biéu hién gen globulin mién dich cua
ngudi cé sén trong linh vuc nay va co thé duge st dung dé ting khang thé khang
ActRIIB theo sang ché. Vi du, hé théng chuyén gen khac dugc dé cap dén nhu
Xenomouse (Abgenix, Inc.) ¢ thé dugc st dung. Chudt nay duge md ta trong, vi du,

cac patent My $65,939,598; 6,075,181; 6,114,598; 6, 150,584 va 6,162,963.

Hon nita, hé thdng dong vt chuyén nhiém sic thé khac biéu hién gen globulin
mién dich ctia ngudi cé sin trong linh vuc nay va cé thé duoc st dung dé tao khang
thé khang ActRIIB theo sang ché. Vi du, chudt mang ca nhidm séc thé chuyén chudi
ning cta ngudi va nhiém sic thé chuyén chudi nhe cua ngudi, duoc dé cap dén nhu

“chudt TC” c6 thé duge st dung; chudt ndy dugc mo ta trong Tomizuka et al., 2000
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Proc. Natl. Acad. Sci. USA 97:722-727. Ngoai ra, b0 mang nhiém sic thé chuyén
chudi ning va chudi nhe ctia ngudi duge mo ta trong linh vuc nay (Kuroiwa et al.,
2002 Nature Biotechnology 20:889-894) va cé thé st dung dé lam ting khang thé
khang ActRIIB theo sang ché.

Khéng thé tai td hop clia nguoi theo sang ché ¢6 thé ciing duoc diéu ché sir
dung phuong phap trinh dién thuc khuin thé dé sang loc thu vién gen globulin mién
dich cua nguoi. Phuong phép trinh dién thyc khuin thé nay dé phan lap khang thé cua
nguoi da dugce thiét 1ap trong linh vuc ndy hodc duge mo td ¢ phén Vi du thuc hién
sang ché duéi day. Xem vi du: cdc patent My s 5,223,409; 5,403,484; 5,571,698;
5,427,908; 5,580,717; 5,969,108; 6,172,197, 5,885,793; 6,521,404; 6,544,731;
6,555,313; 6,582,915 va 6,593,081.

Khang thé don dong clia ngudi theo sang ché ciing c6 thé dugc diéu ché sir
dung chudt SCID ma bén trong do6 té bao mién dich cia nguoi dugce tai két cdu sao cho
dap tng khang thé clia ngudi c6 thé duge tao ra trong lic gdy mién dich. Chudt nay

dugc mo ta trong, vi du, cic patent My 6 5,476,996 va 5,698,767,
Tao ra té bao lai sin xuét khang thé don dong ctia ngudi

Dé tao ra té bao lai san xuit khang thé don dong cta nguoi theo sing ché, té
bao 14 lach va/hoac té bao hach bach huyét cua chudt dugce gay mién dich ¢6 thé duoc
phén 1ap va dung hgp véi dong thé bao bt tir thich hop, nhu dong té bao u tiy chudt.
Té bao lai tao ra c¢6 thé duge sang loc dé san xuit khang thé dic hiéu khang nguyén.
Vi duy, dich huyén phu té bao duy nhét ctia té bao bach huyét co ngudn gbe tir 14 lach
chudt dugc gy mién dich co thé dugc dung hop véi 1/6 luong t€ bao u tiy chudt
khong tiét Ag8.563-P3X63 (ATCC, CRL 1580) véi 50% PEG. Té bao duoc trai &
ndng d0 xép xi 2 x 145 trong dia vi luong day phéng, sau do u trong hai tuan trong moi
truong chon loc chira 20% huyét thanh nhau thai v6 tinh, 18% moi trudng diéu kién
"653", 5% origen (IGEN), L-glutamin néng do 4mM, natri pyruvat néng do 1mM,
HEPES ndng d6 1mM, 2-mercaptoetanol nbéng dd 0:055mM, 50 don vi/ml penixilin,
50mg/ml streptomyxin, 50mg/ml gentamyxin va 1xHAT (Sigma; HAT dugc b6 sung
sau khi dung hop 24 gi0). Sau khoang hai tudn, té bao co thé dugc nudi cdy trong moi

truong trong d6 HAT duoc thay thé bang HT. Sau do, cac giéng riéng biét 6 thé duoc
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sang loc bang ELISA d6i véi khang thé IgM va IgG don dong ctia ngudi. Khi dién ra
su tang trudng té bao lai véi sb lwong 16n, méi trudong nudi cdy cé thé duoc quan sat
sau 10-14 ngay. Té bao lai tiét khang thé c6 thé duogc trai lai, sing loc lai va néu van
dwong tinh di v6i IgG ngudi, khang thé don dong c6 thé duge tich dong it nhat hai
14n bing cch pha lodng gi6i han. Sau d6, phan dong 6n dinh c6 thé dugc nudi cdy in

vitro dé tao luwong nho khéang thé trong méi trudng nudi ciy mo dé xac dinh dic tinh.

Dé tinh sach khang thé don dong ctia nguoi, té bio lai duge chon cé thé dugce
ting truong trong binh thét ¢b 2 lit lic quay dé tinh sach khang thé don dong. Dich
huyén phi ¢6 thé dwoc loc va ¢b dic trude khi sdc ky 4i luc véi protein A-sepharoza
(Pharmacia). IgG rira giai c6 thé duoc kiém tra bang dién di gel va sic ky long hiéu
ning cao dé dam bao d¢ tinh sach. Dung dich dém c6 thé duoc dbi thanh PBS, va ndng
d6 c6 thé duogce xé4c dinh bdi OD,g bing cach sit dung hé sé hap thu mol 1,43. Khang

thé don dong ¢ thé duoc phan ude va bao quan & -80°C.
Tao té bao chuyén nhiém san xuat khang thé don dong

Khang thé theo sang ché ciing c6 thé dugc san xut trong té bio chi 1a té bao
chuyén nhiém st dung, vi du, két hop k¥ thuat ADN tai t& hop va phuong phap
chuyén nhiém gen di dugc biét ro trong linh vuc nay (vi du, Morrison, S. (1985)

Science 229:1202).

Vi du, d& biéu hién khang thé, hoic manh khang thé ctia n6, ADN m4 hoéa chudi
ning va chudi nhe ¢ chidu dai diy di hoic mot phan, c6 thé thu dwgc bing cach sir
dung k¥ thuét sinh hoc phan tir tiéu chuin (vi du, khuéch dai PCR hoic tich dong
cADN sir dung té bao lai biéu hién khang thé quan tdm) va ADN c6 thé dugc chén vao
vecto biéu hién sao cho gen nay lién két didu khién hoat dong véi céc trinh tu kiém
soat phién ma va dich ma. Trong truong hop nay, thudt ngit "lién két didu khiénhoat
dong" nham dé chi gen khang thé dugc ndi vao vecto sao cho trinh tw kiém soat phién
ma va dich ma trong vecto cung cip chirc ning di dinh cta ching dé diéu hoa phién
ma va dich ma cia gen khang thé. Vecto biéu hién va trinh tu kiém soat biéu hién
duoc chon dé twong thich véi t& bao chu biéu hién dugc sir dung. Gen chudi nhe khang
thé va gen chudi ning ctia khang thé c6 thé duoc chén vao trong céc vecto riéng hoic,

dién hinh hon, ca hai gen dugc chén vao trong cing mot vecto biéu hién. Gen khang
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thé dugc chén vao vecto biéu hién bang phuong phap tiéu chuan (vi dy, nbi vi tri gi6i
han bd sung trén manh gen khang thé va vecto, hodc nbi dau bang néu khong c6 vi tri
gi6i han). Ving bién ddi trén chudi nhe va chudi ning ciia khang thé duoc md ta & day
c¢6 thé duoc sir dung dé tao gen khang thé c6 d6 dai diy du cua isotyp khang thé bat ky
bang cach chén ching vao vecto biéu hién ma héa sin ving ¢d dinh chudi nang va
viing ¢b dinh chudi nhe cua isotyp khang thé mong mudn sao cho manh Vy lién két
diéu khién hoat dong véi doan CH trong vecto va doan V| duoc lién két diéu khién
hoat dong véi doan CL trong vecto. Ngoai ra hodc theo mdt cach khac, vecto biéu hién
tai t6 hop c6 thé ma héa peptit tin hiéu tao thuan loi tiét chudi khang thé tir t& bao chu.
Gen chudi khang thé ¢6 thé dugc tach dong vao vecto sao cho peptit tin hiéu duge lién
két dung vao khung doc & ddu amino ciia gen chudi khéng thé. Peptit tin hiu c6 thé 1a
peptit tin hiéu globulin mién dich hodc peptit tin hiéu khéac loai (cé nghia 13, peptit tin

hiéu tir protein khong phai 13 globulin mién dich).

Bén canh gen chudi khang thé, vecto biéu hién tai t6 hop theo sang ché mang
trinh tu diéu hoa kiém sot biéu hién gen chudi khang thé trong té bao chu. Thuit ngit
"trinh ty diéu hoa" nhim bao gdm trinh tir promoto, trinh tur ting cudng va yéu t6 kiém
soat biéu hién khac (vi du, tin hiéu polyadenin héa) ma kiém soat phién mi hozc dich
ma gen chudi khang thé. Trinh ty diéu hoa ndy dugc mo ta, vi du, trong Goeddel
(Gene Expression Technology. Methods in Enzymology 185, Academic Press, San
Diego, CA 1990). S& duoc danh gia cao boi ngudi cé hidu biét trung binh trong linh
vuc nay réng viéc thiét ké vecto, bao gém lua chon trinh tu diéu hoa, c6 thé phu thude
Vao cac yéu td nhu su lwa chon té bao chu duogc bién nap, muc do biéu hién protein
mong mudn, v.v. Trinh tr diéu hoa dé biéu hién té bao chu dong vat c¢6 vii bao gdm
cac yéu tb virut ma hudng dén biéu hién protein mirc dd cao trong té bao dong vit co
vi, chiang han nhu promoto va/hodc trinh tw ting cudng thu dwogc tir cytomegalovirut
(CMV), Simian Virut 40 (SV40), adenovirut (vi dy, promoto cua adenovirut hoat dong
chu yéu ¢ pha muon-AdMLP)), va polyoma. Theo mdt cach khéc, trinh ty diéu hoa
khong phai virut c6 thé duogc sir dung, vi du, promoto ubiquitin hodc promoto P-
globin. Ngoai ra, yéu t6 diéu hoa duoc clu tao tir cac nguén khac nhau, chéng han nhu
hé théng promoto SRa, ma chtra trinh tu tr promoto sém ctia SV40 va trinh tu 13p lai
dudi dai cua virut loai 1 gay bénh bach cdu té bao T ¢ nguoi (Takebe, Y. ef al., 1988
Mol. Cell. Biol. 8:466-472).
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Bén canh gen chudi khang thé va trinh tu diéu hoa, vecto biéu hién tai td hop
theo sang ché c6 thé mang trinh tu bd sung, chéng han nhu, trinh tu diéu hoa tdi ban
vecto trong té bao chu (vi du, gbc tai ban) va gen dénh du c6 thé chon loc. Gen dénh
dAu c6 thé chon loc thuc déy chon loc t& bao chi ma trong d6 vecto duge dua vao
(xem, vi dy, cac patent My s6 4,399,216, 4,634,665 va 5,179,017). Vi du, dién hinh la
gen déanh diu c6 thé chon loc cung cép su khang thude, chéng han nhu G418,
hygromyxin hodc metotrexat, trén té bao chi ma trong d6 vecto dugc dua vao. Gen
danh diu c6 thé chon loc dugc bao gébm gen dihydrofolat reductaza (DHFR) (dé su
dung trong té bao chu dhfr v6i su chon loc/khuéch dai metotrexat) va gen neo (dbi véi

lua chon G418).

D&i v6i su biéu hién chudi nhe va chudi ning, vecto biéu hién ma hda chudi
ning va chudi nhe duge chuyén nhiém vao té bao cha bang k¥ thuat tiéu chuan. Nhiéu
dang khéac nhau cua thuét ngit "chuyén nhiém" nhim bao ham rit nhiéu loai ky thuat
duoc sir dung phd bién dé dua ADN ngoai lai vao trong té bao chu nhan so hodc nhan
thuc vi du, xung dién, két tha canxi-phosphat, chuyén nhiém DEAE-dextran va twong
tu. Trén 1y thuyét c6 thé bidu hién khang thé theo sang ché trong té bao chi nhan so
hodc nhan thuc. Viée biéu hién khang thé trong té bao nhan thuc, va cu thé 12 & té bao
dong vat ¢6 v, co kha nang hon so voi sy lap rap va tiét ra khang thé cudn gap ding
va c6 hoat tinh mién dich. Biéu hién gen khing thé & té bao nhan so duoc cong b 1a
khong c6 hi¢u qua trong san xuét nang sudt cao khang thé c6 hoat tinh (Boss, M. A. va

Wood, C. R., 1985 Immunology Today 6:12-13).

Té bao cha dong vat co va bidu hién khang thé tai to hop theo sing ché bao
gbm budng trimg chudt Hamster Trung Quéc (t& bao CHO-Chinese Hamster Ovary) )
(bao g6m té bao CHO dhfr, dugec md ta boi Urlaub va Chasin, 1980 Proc. Natl. Acad.
Sci. USA 77:4216-4220 st dung v&i chit danh déu c6 kha nang chon loc DH FR, vi
du, nhu duge mo ta trong R.J. Kaufman va P.A. Sharp, 1982 Mol. Biol. 159:601-621),
t bao u tily NSO, té bao COS va té bao SP2. Theo mdt phuong an, té bao chu Ia té
bao CHO K1PD. Cu thé, dé st dung véi t& bao u tily NSO, hé théng biéu hién khéc 1a
hé théng biéu hién gen GS dugc bdc 10 trong cic cong b6 don qubc té s
WO087/04462, W0O89/01036 va EP 338,841. Theo mdt phuong an, té bao chu dong vat

¢6 va bidu hién khang thé tai td hop theo sang ché bao gdbm dong té bao dong vat c6 vu
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suy giam biéu hién gen FUTS, vi dy, nhu dugc md td trong patent MF sb
US6,946,292B2. Khi vecto biéu hién tai t6 hop ma héa gen khang thé dugc dua vao
trong té bao chui dong vét ¢ vii, khang thé dugce tao ra bing cach nudi cdy té bao chu
trong thoi gian di dé cho phép biéu hién khang thé trong té bao chu hoic tiét khang
thé vao moéi trudong té bao chi sinh trudng. Khang thé co thé duoc thu hdi tir mai

truong nudi cdy sir dung phurong phép tinh sach protein tiéu chuén.
Thé lién hop mién dich

Theo khia canh khéc, sang ché mé ta dic trung khang thé khang ActRIIB, hoic
manh cia chung, lién hop v6i géc c6 kha ning diéu tri, vi du, chat doc té bao, thude
(vi du, thudc e ché mién dich) hodc chit doc phong xa. Lién hop nay dé cap dén ¢
day duéi dang "lién hop mi&n dich". Lién hop mién dich bao gdm mdt hogc nhiéu chit
doc té bao dugc dé cap dén nhu 13 “chét doc mién dich”. Chét doc té bao hodc chét gay

doc té bao bao gdm chét bit ky gy thiét hai (vi dy, tiéu diét) té bao.

Chét gay doc té bao c6 thé lién hop v6i khéng thé theo sang ché sir dung cong
nghé phan tir ndi c6 sin trong linh vuc nay. Vi dy vé céc loai phan tir lién két duoc sir
dung d& lién hop chat doc t& bao voi khang thé bao gdm, nhung khong bi gidi han vdi,
hydrazon, thioete, este, disulfua va phé‘m tr ndi chira peptit. Phén tt nbi c6 thé duge
lva chon dé, vi dy, nhay cam phan cat béi pH thép trong ngan tiéu thé lyzosom hodc
nhay cam phén cét béi proteaza, ching han nhu céc proteaza, theo nhiéu phuong an,

duoc biéu hién trong mo ung thu chéng han nhu catepsin (vi dy, catepsin B, C, D).

Thao luén tiép vé cac loai chit doc t& bao, phin lién két va phuong phap lién
hop chét didu tri v6i khang thé, cling xem trong Saito, G. ef al., 2003 Adv. Drug Deliv.
Rev. 55:199-215; Trail, P.A. et al., 2003 Cancer Immunol. Immunother. 52:328-337,
Payne, G. 2003 Cancer Cell 3:207-212; Allen, T.M., 2002 Nat. Rev. Cancer 2:750-
763; Pastan, I. va Kreitman, R. J., 2002 Curr. Opin. Investig. Drugs 3:1089-1091;
Senter, P.D. va Springer, C.J., 2001 Adv. Drug Deliv. Rev. 53:247-264.

Khéng thé theo sing ché ciing c¢6 thé duogc lién hop véi isotop ¢ hoat tinh
phong xa dé tao ra dugc chét phéng xa gy doc té bao, cling dugc coi la thé lién hop
mién dich phéng xa. Vi du vé& ddng vi phong xa c6 thé duge lién hop véi khang thé dé

111
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13, indi ",

st dung chdn doan hoic diéu tri, bao gém nhung khong giéi han &, iot
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yttri’®, va luteti'”’. Phuong phap diéu ché thé lién hop mién dich phéng xa di dugc
thiét 1ap trong linh vuc nay. Vi du vé thé lién hop mién dich phéng xa c6 sin trén thi
truong, bao gdém Zevalin™ (DEC Pharmaceuticals) va Bexxar'™ (Corixa
Pharmaceuticals), va phuong phép twong tu c6 thé dugc st dung dé didu ché thé lién

hop mién dich phong xa str dung khéang thé theo sang ché.

Céc thé lién hop khang thé theo sang ché c6 thé duoc sir dung dé bién dbi dép
tng sinh hoc ¢6, va gbc duge chat khong duoc hiéu 1a bi gidi han boi céc héa chét
didu tri ¢b dién. Vi du, gbc dugc chét co thé 13 protein hodc polypeptit cé hoat tinh
sinh hoc mong mudn. Protein nay cé thé bao gf’)m, vi du, chét doc c6 hoat tinh enzym,
hodic manh c6 hoat tinh cia nd, nhu abrin, rixin A, ngoai doc t§ ciia pseudomonas,
hodc ddc t6 bach hau; protein nhu yéu t6 hoai tir khdi u hodc intoferon-y; hoic, chét
bién dbi dap ung sinh hoc nhu, vi du, lymphokin, intolokin-1 ("IL-1"), intolokin-2
("IL-2"), intolokin-6 ("IL-6"), yéu té kich thich nhém dai thuc bao bach cau hat
(granulocyte macrophage colony stimulating factor ("GM-CSF")), yéu tb kich thich
bach cdu hat (granulocyte colony stimulating factor ("G-CSF")), hoic céc yéu té ting

trrong khac.

K§ thuét dé lién hop gbc diéu trj véi khang thé dwoc biét r5, xem vi du, Amon
et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy",
trong Monoclonal Antibodies and Cancer Therapy, Reisfeld ef al. (eds.), pp. 243-56
(Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", trong
Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel
Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", trong Monoclonal Antibodies '84: Biological va Clinical
Applications, Pinchera ef al. (eds.), pp. 475-506 (1985); "Analysis, Results, and Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy",
trong Monoclonal Antibodies For Cancer Detection and Therapy, Baldwin ef al. (eds.),
pp- 303-16 (Academic Press 1985), va Thorpe et al., "The Preparation and Cytotoxic
Properties Of Antibody-Toxin Conjugates", Inmunol. Rev., 62:119-58 (1982).
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Phan tir dac hiéu kép

Theo khia canh khéc, sang ché dé& cap dén phéan tir dic hidu kép hodc da dic
hiéu bao gdm khang thé khang ActRIIB, hoic manh clia nd, theo sang ché. Khang thé
theo sang ché, hoic ving gin két khang nguyén cia ching, c6 thé dugc din xudt hoa
hodc dugc ndi véi phan tir chttc nang khac, vi dy, peptit hodc protein khac (vi du,
khéng thé hoic phdi tir thy thé khac) dé tao ra phan tir dic hidu kép gan két vai it nhit
hai phan gén két hodc hai phén tir dich khac nhau. Trén thuc té, khang thé theo sang
ché c6 thé duoc dan xuit héa hodc duoc ndi véi nhidu hon mét phan tir chirc ning
khéc dé tao ra phéan tir da gin két dic hiéu c6 hon hai phan gén két va/hodc phan tir
dich khéc nhau; phén tir da dic hidu nay du dinh bao gdm bang thuét ngit "phén tir dic
hiéu kép” duogc st dung & day. Dé tao phan tir dic hiéu kép theo sang ché, khang thé
theo sang ché ¢ thé duoc ndi vé chirc ning (vi du, bang cach bit cip héa hoc, dung
hop di truyén, su két hop phi cong héa tri hodc theo cach khac) véi mot hodc nhiéu
phén tir gin két khac, nhu khang thé, manh khang thé khac, peptit hodc yéu t§ bt

chude gin két, sao cho tao ra phén tir dic hidu kép.

Theo d6, sang ché bao gdm phan tir didc hiéu kép chira it nhat mot dic hidu gin
két thir nhat dbi v6i ActRIIB va dic hiéu gin két thi hai dbi véi epitop dich thi hai.
Vi du, epitop dich thtr hai c6 thé 13 epitop ActRIIB khéc véi epitop dich thit nhat.

Ngoai ra, theo sang ché, trong d6 phan tir dac hi¢u kép la da dac hic¢u, phan tr
c¢6 thé cling chira phan gin két ddc hiéu thi ba, bén canh epitop dich thir nhat va thir
hai.

Theo mdt phuong 4n, phan tir dic hidu kép cia sang ché chira dic hidu gan két
it nhat mot khang thé, hodc manh khang thé cua né, bao gdbm vi du, Fab, Fab', F(ab'),,
Fv, hodc chudi don Fv. Khang thé ciing c6 thé 14 dime chudi nhé_: hodc chudi ning,
hozc manh tdi thiéu bt ky ctia chiing nhu Fv hodc ciu triic chudi don nhu mb ta trong

Ladner et al. US4,946,778, ndi dung ctia né chi dwoc két hop bang cach tham chiéu.

Khang thé khac ¢ thé dugc 4p dung trong phén tir dic hiéu kép theo sang ché

13 khang thé don dong cua chudt, dang kham va duoc 1am giéng nhu ctia ngudi.
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Phan tir dic hidu kép theo sang ché c6 thé duge diéu ché bang cach lién hop cdc
dic hidu gin két cAu thanh, st dung phuong phap da biét trong linh vyc nay. Vi du,
mdi dic hiéu gén két cua phan tir ddc hiéu kép co thé dugc tao ra doc 1ap va sau do
duoc lién hop véi dac hidu gén két khac. Khi dgc hi¢u gin két 1a protein hodc peptit,
da dang chét ghép cdip hodc chét lién két ngang c6 thé dugc sir dung dé lién hop cong
hoa tri. Vi du vé chét lién két ngang bao gbm protein A, carbodiimit, N-sucxinimidyl-
S-axetyl-thioaxetat (SATA), axit 5,5'-dithiobis(2-nitrobenzoic) (DTNB), o-
phenylenedimaleimit (oPDM), N-sucxinimidyl-3-(2-pyridyldithio)propionat (SPDP),
va sulfosucxinimidyl 4-(N-maleimidometyl) xyclohaxan-1-carboxylat (sulfo-SMCC)
(xem vi dy, Karpovsky et al., 1984 J. Exp. Med. 160:1686; Liu, MA et al., 1985 Proc.
Natl. Acad. Sci. USA 82:8648). Phuong phép khac bao gdm céac phuong phap da mod
ta trong Paulus, 1985 Behring Ins. Mitt. No. 78,118-132; Brennan et al., 1985 Science
229:81-83), va Glennie et al., 1987 J. Immunol. 139: 2367-2375). Chét két hop 1a
SATA va sulfo-SMCC, ca hai chét nay tir Pierce Chemical Co. (Rockford, IL).

Khi dic hiéu gin két 1a khang thé, ching c6 thé dugc lién hop bang lién két
sulthydryl ctia ving ban 18 ddu C cta hai chudi ning. Theo phuong an cu thé, ving

béan 1& dugc bién dbi dé chira s6 géc sulthydryl 1€, vi du, mt, trudce khi lién hop.

Theo cach khac, ca hai tinh dic hiéu gin két déu c6 thé duoc ma hoa trong cling
vecto va biéu hién va lap rap trong cung t& bao chu. Phuong phap nay ddc biét hitu ich
néu phan tir dic hiéu kép la protein dung hop cia mAbxmAb, mAbxFab, FabxF(ab'),
hoiic phéi tir xFab. Phan tir ddc higu kép theo sng ché c6 thé 1a phan tir chudi don
chira mot chudi khang thd duy nhit va yéu to quyét dinh gin két, hodc phan tir dic
hiéu kép chudi don chura hai yéu td quyét dinh gin két. Phan tir dic hiéu kép c6 thé
chira it nhét hai phan tir chudi don. Phuong phap dé didu ché phan tir ddc hiu kép
dugc md ta vi du, trong cac patent My s 5,260,203; 5,455,030; 4,881,175; 5,132,405;
5,091,513; 5,476,786; 5,013,653; 5,258,498; va 5,482,858.

Gén két cua phén tir ddc hiéu kép vai dich ddc hiéu cia ching co thé duge xac
dinh bang céch, vi du, thir nghiém hip thu mién dich lién két enzym (enzyme-linked
immunosorbent assay (ELISA)), thit nghiém mién dich phong xa (radioimmunoassay
(RIA)), phan tich FACS, tht nghiém sinh hoc (vi dy, Grc ché tang trudng), hodc thir

nghiém Western Blot. M&i thir nghiém nay phat hién sy ¢6 mat phirc hop protein-
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khéng thé mong mudn cu thé bang cich sir dung chét danh dau (vi du, khang thé) dic

hiéu voi phire hgp quan tam.
Khang thé da hoa tri

Theo khia canh khéac, sang ché d& xuit khang thé da hoa tri chira it nhat hai
phén gin két khang nguyén giéng nhau hoic khac nhau ddng nhit ctia khang thé theo
sang ché gin két voi ActRIIB. Theo mot phwong an, khang thé da hoa tri dé xudt it
nhét hai, ba hoic bdn phan gin két khang nguyén cia khang thé. Céc phan gin két
khéng nguyén c6 thé dugc ndi v6i nhau bing dung hop protein hodc lién két cong héa
tri hozc khong cong hoa tri. Ngoai ra, phwong phap lién két duge mo ta ddi voi phén tir
dic hiéu kép. Hop chét hoa tri bén c6 thé thu duge vi du, bing cach lién két ngang
khéang thé cuia khang thé theo sang ché véi khang thé gan két véi ving ¢d dinh cua

khang thé theo sang ché, vi du, vung Fc hodc vung ban 1é.
Dugc phim

Theo khia canh khéc, sang ché dé xuét ché phém vi du, duogc phém, chira mot
hozc td hop khang thé don dong, hodc phan gin két khang nguyén cia nd, theo sang
ché, dugc bao ché cing v6i chit mang duoc dung. Ché phdm nay c6 thé chira mot
hoic t6 hop cta (vi du, hai hodc nhiéu khac nhau) khang thé, hodc phan tir két hop
mién dich hogc dic hiéu kép cua sang ché. Vi du, dugc phdm cia sang ché c6 thé bao
gdm ché pham cua khang thé gin két véi epitop khac trén khang nguyén dich hodc c6

hoat tinh bd sung.

Dugc phim theo sang ché ciing cé thé duoc diing trong liéu phap két hop, c6
nghia 13, két hop vdi chit khac. Vi du, diéu tri két hop c6 thé bao gdm khang thé
khang ActRIIB clia sang ché két hop voi it nhidt mot chat khac lam ting khdi
lvgng/sttc manh co, vi dy, IGF-1, IGF-2 hodc loai khac ctia IGF-1 hodc IGF-2, khang
thé khang myostatin, polypeptit myostatin, protein gia myostatin lién két ActRIIB
nhung khong hoat héa né, chét chu van beta 2, chat chii van Ghrelin, SARM, chét chu
van/bét chuée GH hodc follistatin. Vi du, chét diéu tri ¢ thé duoc st dung trong diéu
tri két hop dugc mé ta chi tiét hon dudi day trong phan st dung khang thé theo sang

che.
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DPuoc st dung & ddy, "chit mang duge dung" bao gém bét ky hoic tit ca dung
mdi, moi trudng tao sy phan tan, chét bao, chét khang vi khuan va khang nam, chét
déng trrong va chét tri hodn hép thu, va twong tuy ma twong thich sinh ly. Chit mang
phai thich hop dé dung theo dudng tinh mach, trong co, dudi da, ding ngoai dudng
tiéu hoa, xuong séng hodc biéu bi (vi du, br?mg cach tiém hodc truyén). Phu thudc vao
dudng ding, hop chit hoat tinh, c6 nghia 13, khang thé, thé lién hop mién dich, hoic
phan t& dédc hic¢u kép, cd thé duoc bao phu trong nguyén liéu bao vé hop chét khoi hoat

dong cua axit va didu kién tu nhién khac c¢6 thé 1am mat hoat tinh ctia hop chit.

Hop chit dugc theo sang ché ¢6 thé bao gém mot hodc nhidu mudi dugce dung.
"Mudi dugc dung" d& cip dén mudi giit lai hoat tinh sinh hoc mong mudn ciia hop
chét gbc va khong truyén bat ky tdc dong ddc hai khong mong mudn (xem vi du,
Berge, S.M., et al., 1977 J. Pharm. Sci. 66:1-19). Vi du vé mubi bao gébm mudi axit va
mudi bazo. Mubi axit bao gdm mudi c6 ngudn gbe tir axit v co khong ddc, nhur axit
clohydric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, phosphoric va mubi
tuong tw, cling nhu tir axit httu co khong doc nhu axit aliphatic mono- va di-
carboxylic, axit alkonoic duogc thé phenyl, axit hydroxy alkanoic, axit thom, axit
aliphatic va axit sulfonic thom va axit twong tu. Mudi bazo bao gdbm mudi c¢6 ngudn
géc tr kim loai kiém thd, chéng han nhu natri, kali, magie, canxi va tuong tu, ciing
nhu 12 tr amin hitu co khong doc nhu N,N'-dibenzyletylendiamin, N-metylglucamin,

cloprocain, colin, dietanolamin, etylenediamin, procain va tuong tu.

Duoc phim theo sang ché ciing c6 thé bao gdm chét chéng oxi hda duge dung.
Vi du vé chit chéng oxi héa dugc dung bao gdm: chit chéng oxi héa hoa tan trong
nudc, nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfua, natri
sulfua va twong tu; chit chdng oxi héa hoa tan trong dau, nhu ascorbyl palmitat,
hydroxyanisol dugc butyl héa (BHA), hydroxytoluen dugc butyl hoa (BHT), lexithin,
propyl gallat, alpha-tocopherol, va chét twong tu; va chat tao chelat kim loai, nhur axit
xitric, axit etylendiamin tetraaxetic (EDTA), sorbitol, axit tartaric, axit phosphoric, va

chét twong tu.

Vi du vé chét mang tan chira nude va khong chira nude thich hop cd thé duoc
ding trong dugc phidm theo sing ché bao gdm nudc, etanol, polyol (nhu glyxerol,

propylen glycol, polyetylen glycol, twong tw), va hdn hop thich hop ctia né, dau thuc
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vat, nhu dau oliu, va este hitu co c6 kha ning tiém duoc, nhur etyl oleat. Trang théi
long thich hop c6 thé dugc duy tr, vi dy, bing cach st dung vat liéu phii, nhu lexitin,
bang cachduy tri kich thude hat can thiét trong trudng hop phén tan, va bang cach si

dung chét hoat dong bé mit.

Ché phim nay ciing c6 thé chira ta dugc nhu chit bao quan, chat thAm wdt, chat
nhii héa va chét gdy phén tan. Ngin sy ¢ mit cha vi sinh vét ¢é thé dugc dam bao béi
su tiét tring quy trinh, & trén, va boi sy tdp hop nhidu loai chit khang vi khuan va
khang nim, vi du, paraben, clobutanol, axit phenol sorbic, twong tu. Cac chit ding
truong, ching nhu dudng, natri clorua, va chéit twong tu ciing dwoc mong muébn cé
trong ché phdm. Ngoai ra, sy hdp thu kéo dai ciia dang duge phdm dé tiém c6 thé dat
duoc béng céch két hop céc chét tri hoan sy hép thu, chéng han nhu nh6m monostearat

va gelatin.

Chét mang dugc dung bao gdm dung dich chira nurde hodc chit phan tan va bot
v tring dbi vdi ché phdm dung dich hodc chét phan tan dé tiém vo triing duing tirc thi.
Viée str dung méi trudmg va chit nay déi véi hoat chit duge duoc biét dén trong linh
vuc nay. Trir pham vi ma méi trudng hoidc chit thong thudng bat ky khong twong thich
v6i hoat chét, sir dung chiing trong duge phdm theo sang ché duge du tinh. Hop chit

¢6 hoat tinh bd sung c6 thé ciing dwoc két hop vao ché pham.

Ché phim diéu tri dién hinh phai 1a v6 tring va 6n dinh trong cac diéu kién bao
ché va bao quan. Ché pham c6 thé duoc tao thanh cong thircdusi dang dung dich, vi
nhii twong, liposom, hodc cau tric dugc yéu cu khac dé thich hop véi ndéng do duge
chét cao. Chit mang c6 thé 13 dung méi hosic mdi trudng phan tan chira, vi du, nude,
etanol, polyol (vi du, glyxerol, propylen glycol, va polyetylen glycol long va chét
tuong tir), va hdn hop thich hop cta ching. Trang thai long thich hop c6 thé duoc duy
tri, vi du, bang cach st dung chit phil chiang han nhu lexitin, bang cach duy tri kich
thude hat can thiét trong trudng hop phén tan va bang cach sit dung chit hoat dong bé
mit. Trong nhiéu trudng hop, chit nay bao gém chat déng trwong, vi du, dudng,
polyalcohol nhu mannitol, sorbitol, hodc natri clorua trong ché pham. Su hap thu kéo
dai cta ché phidm dé tiém c6 thé dugc mang lai bang cach ché phim bao gdm chét tri

hoan hap thu vi dy, mudi monosterat va gelatin.
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Dung dich tiém v trung c6 thé dugc chun bi bang cich két hop hoat chét &
lwgng cin thiét trong dung méi thich hop véi mot hodic két hop céc chét dugc liét ké &
trén, nhu dugc yéu cau, sau d6 1a vi loc vo tring. Thong thudng, chét phan tan dugc
didu ché bing cach két hop hoat chit vao chit din duoc chit vo tring chita méi truong
phén tan bazo va chét can thiét khac tir cac chat duge liét ké & trén. Trong truong hop
bot vo tring cua ché pham cua dung dich tiém v6 trung, phuong phép bao ché 1a 1am
kho chan khong va 1am khd lanh (dong kho) dé thu duge bot hoat chét cong véi chét

b6 sung mong mudn bét ky tir dung mdi dugce loc vo tring trude do cua ching.

Luong hoat chét c6 thé duoc két hop véi vt liéu chit mang dé tao ra dang lidu
don s& thay doi phu thudc vao d6i tuong duoc didu tri, va ché d6 ap dung cu thé.
Luogng hoat chét c6 thé dugc két hop vai vat lidu chit mang dé tao thanh dang lidu duy
nht thuong 13 luong ché phdm tao hidu qua diu tri. Thong thudng, chua dén 100%,
luong nay nam trong pham vi tir khoang 0,01 dén khoang 99% hoat chit, tir khoang
0,1% dén khoang 70%, hodc tir khoang 1% dén khoang 30% hoat chét két hop véi chit

mang dugc dung.

Phéc db lidu duoc didu chinh dé tao ra dap img mong mubn t6i wu (vi du, dap
tng didu tri). Vi du, liéu don téng hop c6 the dugc dung, lidu chia nhé c6 thé duge
dung theo thoi gian hodc lidu ¢6 thé duoc giam hoic ting theo ty 1& nhu dugce xac dinh
boi nhu cAu cda tinh trang didu tri. Didu nay dc biét thuan loi dé bao ché pham ding
ngoai dudng tiéu hoa ¢ dang don vi lidu d& sir dung va ddng nhét lidu luong. Dang don
vi lidu st dung & day dé cap dén cac don vi tach riéng vét ly pht hop lam lidu don vi
d6i véi dbi twong duoc didu tri; mdi don vi chira lwong hoat chét dugc xéc dinh trude
ma tinh todn dé tao ra hiéu qua diéu tri mong mubdn két hop véi chit mang dugc dung
cAn thiét. Déc tinh déi voi dang don vi lidu ciia sing ché duoc didu chinh va truc tiép
phu thuge vao dic tinh dic biét don nhét cia hoat chét va hiéu qua didu tri cu thé can
dat duoc, va giéi han von ¢6 trong linh vuc nay cua hdn hop ma hoat chét nay dbi vai

s man cam diéu tri ¢ cac cd the.

Péi vai viée ap dung khang thé, pham vi lidu tir khoang 0,0001 dén 100mg/ke,
va phd bién hon la tir 0,01 dén Smg/kg, trong lugng co thé nguoi sir dung. Vi du, lidu
c6 thé 12 0,3mg/kg trong lugng co thé, Img/kg trong luong co thé, 3mg/kg trong luong
co thé, Smg/kg trong lugng co thé hodc 10mg/kg trong lugng co thé hodc trong pham
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vi 1-10mg/kg hodc 3-7mg/kg. Ché dd didu tri dién hinh dodi hoi viéc 4p dung mot
tuan/lan, hai tudn/ 1an, ba tudn/ 1an, bdn tudn/lan, mot théng/lén, ba thang/l4n hoic ba
dén sau thang/lan. Theo cach khéc, khang thé c6 thé dugc ding khoang mot nam/lin
hodc chi mdt lan duy nhit. Cach 4p dung ndy c6 thé duogc tién hanh trong tinh mach
hodc dudi da. Ché do lidu cua khang thé khang ActRIIB theo sang ché bao gdm
Img/kg trong lugng co thé hodc 3mg/kg trong luong co thé bing cach ding trong tinh
mach, véi khéng thé di c6 s& sir dung mot trong cac lich trinh lidu sau: séu lidw/bén
tudn, sau d6 mdi ba thang; mdi ba tudn; 3mg/kg trong luong co thd/ 1dn sau dé 1a

1mg/kg trong lugng co thé/ba tuln.

Liéu Iugng sé& 1a didu gy ra diéu hoa ting khdi luong va/hodc siic manh co.
Theo nhiéu phwong 4n, hidu qua & trén co xwong. Theo nhidu phwong 4n, lidu lwong
gdy truong co khong nhiéu hon viée ting ty 18 kich thude co quan ndi tang (vi du, tim,
phoi, gan, than). Viée ting ty 18 ndy c6 thé duge so sanh bing cach do khdi lwong hodc

thé tich.

Theo mét s& phwong phap, hai hodc nhidu khang thé don dong ¢ dic hiéu gén
két khac nhau duoc ding ddng thoi, trong truong hop nay liéu cia mdi khang thé ding
nam trong pham vi duoc xac dinh. Khing thé thuong duoc ding tai nhidu thoi diém
Khodang thoi gian giita cic liéu don c¢6 thé 1a vi du, hing tuin, hing thang, mdi ba
thang, mdi sdu thang hodc hing nam. Khoang thdi gian ciing ¢6 thé khéng déu nhu
duoc xac dinh bang cach x4c dinh ndng do khang thé vdi khang nguyén dich trong
méau bénh nhan. Theo mdt s phwong phép, lidu lwong dugce didu chinh dé dat duoc
ndng d khang thé huyét trong khoang 1-1000pg/ml va theo vai cach 1a khoang 25-
300pg/ml. Vi dy, khang thé ActRIIB theo sang ché c¢6 thé dugc dong sir dung vdi
khang thé khang myostatin.

Theo cach khic, khang thé ¢ thé duoc dung 1a ché pham giai phéng duy tri,
trong trudng hop nay can ding it thudng xuyén hon. Lidu lugng va tan suét thay ddi
phu thude vao thoi gian ban rd ctia khang thé & bénh nhan. Nhin chung, khang thé cia
ngudi thé hién thoi gian ban rd dai nhét, sau do 1a khéang thé duoc lam gidng nhu cua
ngudi, khang thé kham, va khang thé khong phai ctia ngudi. Lidu lwong va tin sudt ap
dung co thé phu thudc khéc nhau vao viée diéu tri phong ngtra hodc diéu tri bénh.

Trong viéc ap dung diéu tri phong ngira, lidu luong twong ddi thip duoc dung trong
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khoang thoi gian twong dbi khong thudng xuyén qua khoang thoi gian dai. Mot vai
bénh nhén tiép tuc nhan diéu tri trong thoi gian con lai cia cude doi ho. Trong cach &p
dung diéu tri, liéu luong twong dbi cao trong khoang thoi gian twong ddi ngén doi khi
dugc yéu cau cho dén khi su tién trién cia bénh giam hodc két thuc hodc dén khi bénh
nhén c6 su cai thién mot phén hodc toan bg triéu ching bénh. Sau dd, bénh nhan co

thé dugc 4p dung phéc dd phong bénh.

Muc db lidu thuc té cta hoat chét trong dugc phdm theo sang ché c6 thé thay
i dé thu duoc lwong hoat chét c6 hiéu qua dé thu duoc dap tmg didu tri mong mudn
& bénh nhan cu thé, ché phim va ché 46 ap dung, khong gy gdc cho bénh nhan. Mirc
d6 lidu dugc lya chon phu thudc vao nhiéu loai yéu t6 dugc dong hoc bao gdm hoat
tinh ciia ché phdm cu thé theo sang ché duoc ding, hodc este, mudi hodc amit clia
ching, duong ding, thoi gian ding, tbc do bai tiét hop chit cu thé dugc st dung,
khoang thoi gian diéu tri, dugc chat, hop chét va/hodc nguyén lidu khac duoc sir dung
Kkét hop véi ché phém cu thé dugc dung, tudi, gidi tinh, can nang, tinh trang, sttc khoe
tong quat, tién st cia bénh nhan can duoc didu tri, va cac yéu tb teong tu da biét 13

trong linh vuc y hoc.

"Liéu c6 hiéu qua diéu tri" cia khang thé khang ActRIIB theo sing ché c6 thé
tao ra sy giam tinh nghiém trong cla tridu ching bénh, viéc ting tin sudt va khoang
thdi gian cta giai doan khong cé tridu ching bénh, hodc ngin ngira su suy-yéu hoic

mét kha ning do sw hanh ha ctia bénh vi dy, ting khéi lwong va/hodc sirc manh co.

Ché phadm theo sang ché c6 thé duoc ding theo mdt hodc nhiéu cach sir dung
mdt hodic nhidu cach thirc khac nhau da biét trong linh vuc ndy. Nhu sé dugc danh gia
cao boi ngudi 6 hidu biét trong linh vuc ndy, duong ding va/hodc ché do dung s&
thay dbi phu thudc vao két qua mong mubn. Cach thirc ding khang thé theo sang ché
bao gdm trong tinh mach, trong co, trong da, trong mang bung, duéi da, xuong séng
hodc phuong thirc ngoai dudng ti€u hoa khac, vi du, bﬁng cach tiém hoac truyén. Cum
tir "dung ngoai duong tiéu héa" dugce st dung ¢ day cd nghia la cach thuc dung khac
ngoai cachdiing qua dudng tidu héa hodc dung tai chd, thuong bang cach tiém, va bao
gdm, khong gidi han &, tiém va truyén trong tinh mach, trong co, trong dong mach, ndi
tiy mac, trong bao khdp, trong 6 mét, trong tim, trong da, trong bung, qua khi quan,

dudi da, dudi biéu bi, trong khdp, dudi bao, dudi mang nhén, cdt song, ti€ém ngoai
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mang cing va mé dém. Theo mot phwong an, khang thé dugc ap dung trong tinh

mach. Theo phuong an khéac khang thé dugc ap dung dudi da.

Theo cach khéc, khang thé theo sng ché ¢ thé dwoc dung bang cich ding
ngoai duong ti€u hoa nhu tai chd, dung qua biéu bi, hodc niém mac, vi duy, trong mii,

miéng, 4m dao, truc trang, dudi ludi hodc cuc bd.

Hoat chét c6 thé duogc bao ché v6i chit mang bao vé hop chét chéng lai sy gidi
phéng nhanh, chéing han nhu ché phim giai phong kidm soat, bao gom céac hé _théng
phén phdi ciy, miéng dan truyén qua da, va hé théng véan chuyén dugc bao vi nang.
Polyme tuong thich sinh hoc, c6 thé bi phan hiy sinh hoc ¢6 thé duoc sir dung, vi du,
etylen vinyl axetat, polyanhydrit, axit polyglycolic, collagen, polyorthoeste, va axit
polylactic. Nhiéu phwong phap bao ché cac ché pham nay da duoc cip bang sang ché
hoac thuong duoc biét boi cac ngudi co hiéu biét trung binh trong linh vuc nay. Xem,
vi du, Sustained and Controlled Releasé Drug Delivery Systems, J.R. Robinson, ed.,
Marcel Dekker, Inc., New York, 1978.

Ché phdm didu tri duoc dung bang thiét bi y té da biét trong linh vuc nay. Vi
dy, theo mot phuong an, dugc phim theo sing ché c6 thé duoc ap dung bang dung cu
tiém dudi da hinh kim, chang han nhu dung cy dugc thé hién trong cac patent My sd
5,399,163; 5,383,851; 5,312,335; 5,064,413; 4,941,880; 4,790,824 hoac 4,596,556. Vi
du v& mod cdy va phuong phép hitu ich trong sang ché nay bao gdm: patent My s6
4,487,603, sang ché dé cap dén bom vi truyén mo cdy dé dinh luong duoc pham véi
tbc do duoc kiém soat; patent My sb 4,486,194, sang ché dé cap dén dung cu diéu tri
dé dung thudc qua da; patent My sb 4,447,233, sang ché dé cap dén bom truyén thude
d8 van chuyén thudc véi ty 1€ truyén rd rang; patent My s& 4,447,224, sang ché thé
hién b6 dung cu dong mo truyén khéc nhau dé van chuyén thudc lién tuc; patent My sd
4,439,196, sang ché dé cap dén hé théng van chuyén thudc thdm loc c6 cac ngin da
budng. Va patent My s6 4,475,196, sang ché @& cap dén hé van chuyén thubc thim loc.
Nhiéu thiét bi khac nhu hé cdy md, van chuyén va phuong phap da biét dbi v6i ngudi
¢6 hiéu biét trung binh trong linh vyc nay va bao gbm cac thiét bi dugc diéu ché boi

MicroCHIPS™ (Bedford, MA).
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Theo céc phurong 4n nhat dinh, khang thé don dong ctia nguoi theo sang ché c6
thé duoc bao ché dé dam bao phan phdi chinh x4c in vivo. Vi du, hang rao mau nio
(blood-brain barrier (BBB)) ngan chin nhiéu hop chét wa nudc cao. P& dam bao hop
chét diéu tri theo sang ché vuot qua dugc BBB (néu mudn), ching cé thé dugc bao
ché, vi du, dang liposom. Pbi véi phuong phap diéu ché liposom, xem, vi duy, cac
patent My 4,522,811; 5,374,548; va 5,399,331. Liposom c6 thé bao gdm mot hoic
nhiéu géc van chuyén chon loc vao té bao hodc co quan cu thé, do dé ting cudng vin
chuyén thudc dén dich (xem, vi dy, V.V. Ranade, 1989 J. Clin Pharmacol. 29:685).
Gbc huéng dich dién hinh bao gdm folat hoic biotin (xem, vi du, patent My
5,416,016); mannosit (Umezawa et al., 1988 Biochem. Biophys. Res. Commun.
153:1038); khéang thé (P.G. Bloeman ef al., 1995 FEBS Lett. 357:140; M. Owais e al.,
1995 Antimicrob. Agents Chernother. 39:180); thu thé protein A bé& mit (Briscoe et
al., 1995 Am. J. Physiol.1233:134); p120 (Schreier et al., 1994 J. Biol. Chem.
269:9090); ciing xem K. Keinanen; M.L. Laukkanen, 1994 FEBSLett. 346:123; J.J.
Killion; I.J. Fidler, 1994 Imrnunomethods 4:273.

Str dung va phuong phap theo sang ché

Khéng thé theo sang ché c6 ng dung chin doan va diéu tri in vitro va in vivo.
Vi du, phén tir ndy c6 thé ding ddi vai té bao trong nudi cy, vi du, in vitro hoic ex
vivo, hodc véi ddi tuong, vi du, in vivo, dé diéu tri, ngin ngira hodc chan doan cac rdi
loan khac nhau. Do d6, khang thé c6 thé dwogc st dung trong ca diéu tri bénh, phong
bénh va tri hodn sy tin cdng ctia hdi ching bénh. Thuat ngit "ddi tugng" duoc st dung
& ddy nhim bao gdm ngudi va dong vat khong phai ngudi. Pong vét khong phai ngudi
bao gdm tt ca dong vit c6 xuong sdng vi du, dong vat c6 vi va dong vat khong khong
co6 vu, vi du, dong vat linh truong khong phai 1a ngudi, ctru, chd, meo, bo, ngua, ga,

dong vat ludng cu va bo sat.

Sang ché dé xudt phuong phép diéu tri cho bénh nhan méc rdi loan bénh ly (vi
du, bénh hoic rdi loan teo co) bao gém dung lugng c6 hiéu qua diéu tri khéang thé
khang ActRIIB.

Séng ché cling dé xuat khang thé khdng ActRIIB dé sir dung trong diéu tri.
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Sang ché ciing d& xuét st dung khang thé khang ActRIIB trong san xuat thudc

diéu tri dé diéu tri rdi loan bénh ly.

Phuong phap dic biét thich hop dé didu tri, phong ngira, cai thién hodc chin

doan rdi loan bénh 1y.

DPuoc st dung & ddy, “rbi loan bénh 1y bao gdm, nhung khong bi gidi han g,
bénh hoic rdi loan vé& co xuong, vi du, teo co. Cé nhiéu nguyén nhan gy teo co, bao
gdbm do didu tri bing glucocorticoit nhu cortisol, dexametason, betametason,
prednison, metylprednisolon, hogc prednisolon. Teo co ciing c¢6 thé do boc bo day than
kinh do chén thwong than kinh hodc do thoéi héa, chuyén héa hodc viém than kinh (vi
du, hoi ching Guillian-Barré, bénh thin kinh ngoai bién, hodc phoi nhiém véi chét doc

mdi trudng hodc thudc).

Ngoai ra, teo co co thé do bénh co, ching han nhu mét truong luc co, bénh co
badm sinh bao gdm bénh s¢i co, bénh co do da hach/hach nhé va bénh 6ng co (nhan
trung thé); bénh co do ty thé; bénh bai liét tudn hoan di truyén; bénh co do viém; bénh
co do chuyén héa, chang han nhu do bénh tich trit glucogen hodc lipit; viém da co;
viém da co; bao gém viém co toan than; hdéa xuong do viém co; u co van va

myoglobin ni¢u.

Bénh v& co c¢6 thé do hoi chung loan dudng co, ching han nhu Duchenne,
Becker, truong luc co, loan dudng co mit-vai-canh tay, Emery-Dreifuss, loan dudng
co hau-mit, loan dudng co vai canh tay, loan dudng co dai chi, Fukuyama, loan dudng
co bAm sinh, hodc bénh co ngoai bién do di truyén. Bénh vé co xuong c6 thé ciing 1a

chung lodng xuong, gdy xuong, tam voc nhé, hodc coi coc.

Ngoai ra, teo co ¢6 thé do bénh than kinh van dong, teo co c¢dt sdng thoi tho 4u,
x0 cung bén do bénh teo co, teo co xwong sdng thoi thiéu nién, bénh than kinh van
dong tu mién véi sy phong bé diéu khién da trong tm, bénh bai 1iét do ton hai s¢i ndi
do bi danh hodc & xwong sbng, ¢ dinh xwong do chan thuong, ndm trén giuvong trong
thoi gian dai, khong hoat dong chu dong, khong hoat dong do nguyén nhan khéach
quan, ap luc chuyén héa hoic thiéu dinh dudng, ung thu, AIDS, bi doi, rdi loan tuyén
giap, bénh dai thao dudng, nhugc truong bam sinh lanh tinh, bénh hach trung tam, ton

thuong do bong, bénh tic nghen phdi man tinh, bénh vé& gan (vi du nhu xo héa, xo
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gan), nhiém tring, suy than, suy tim do sung huyét, su gia hda, du hanh khong gian

hodc c¢o thoi gian trong moi truong khdng co trong luc.

Vi du v& tinh trang lién quan dén tudi c6 thé duoc diéu tri bao gém, thiéu co,
teo da, hao mon co, teo ndo, xo vita dong mach, xo cing dong mach, khi thiing phéi,
chimg loing xuong, viém khép man tinh, thiéu kha ning mién dich, huyét 4p cao,
ching mét tri, bénh Huntington, bénh Alzheimer, bénh duc thiy tinh thé, bénh thodi
hoa diém vang do tudi, ung thu tuyén tién liét, dot quy, tudi tho trung binh giam, yéu,
mét tri, nép nhéan, suy chirc nang than, va bénh mét thinh giac do tudi; r6i loan chuyén
héa, bao gdm bénh déi thao dudng typ II, hoi chimg chuyén héa, duong huyét cao, va
béo phi. T4t nhién, bénh nhan c6 thé méc ddng thoi nhiéu tinh trang nay, vi du, thiéu

co va khi thiing phéi, hodc thiéu co va suy chirc ning thén.

Tinh trang khac dugc xéac dinh 1a “r6i loan bénh ly” nhu dugc néu ¢ day bao
gdm bénh than hodc suy than cp tinh va/hodc man tinh, ching X0 gan hogc bénh gan
man tinh, ung thu ching han nhu ung thu v, bénh Parkinson; tinh trang do chét noron

than kinh, vi du, ALS, teo ndo, hoic chung mét tri va thiéu mau.

Tinh trang khéc bao gdm ching suy nhugc co thé, ching suy nhugc do viém

khép man tinh va chung suy nhugc do ung thu.

Dén nay, c6 rét it liéu phép dang tin cdy hoic cé hidu qua dugc phat trién dé

diéu tri nhiing rd1 loan nay.

Dua vio céc bang chimg di dugc cong bd vé vai tro clia activin gin két véi
ActRIIB trong sb cac thu thé khac (Werner va Alzheimer, Cytokine Growth Factors
Rev 2006, 17(3):157-171), gbp phin giy xo gan, than va phdi va vai trd clia myostatin,
activin, hodc ActRIIB trong bénh ung thu (Tsuchida et al, Endo J, 2008). “Réi loan
bénh ly” dugc néu & day” bao gém X0 gan, than va phéi va cac bénh ung thu vi du boi
nhung khong bi gidi han véi rhabdomyosarcoma, ung thu cam tUng tiéu xuong, ung

thu biéu mo té bao mau, ung thu da day rudt.

Su ngan nglra ¢6 the toan dién, vi du, sw vang mit cua toan bg tinh trang lién

quan dén tudi hodc roi loan chuyén hda. Sy ngan ngtra cling c6 the ting phan, sao cho
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c6 kha nang xay ra tinh trang hodc rdi loan chuyén hda lién quan dén tudi ¢ doi tugng

it c6 kha ning xudt hién so véi & d6i tugng khong nhan duge khang thé theo sang ché.

Tinh trang lién quan dén tudi dugc dé cap dén ¢ day c6 thé bit ddu ¢ tudi 50 hoic gia

hon (vi dy, 60, 70, 80 hodc gia hon).

Theo mdt phwong 4n, bénh nhan cé thé dwoc diéu tri trudc bing khang thé
khang ActRIIB giai doan truéc dén khoang thoi gian khong duge du kién trong lic
nghi /mét hoat tinh bit budc. Giai doan nay ¢ thé xuét hién khi bénh nhan nhap vién,
vi du, d& phau thuat hong hoidc chan. Sy bat hoat ¢ thé dugc cuc b héa, vi du bing

cach bé xuong hodc chi hodc khép giy, hodc bang cach dung thudc gay té.

Theo mét phuong an, bénh nhan dang dwoc diéu tri bi gdy chi (vi du, chan hoic
tay) hoac khdp (vi du, dau géi hodc hong). Do d6, Theo mdt phuong an, bénh nhan
duoc diéu tri bi gdy mot hodc nhiéu xuong canh tay, xuwong quay, xuong tru, xuong cb
tay, xuong ban tay, xuong don, xuong vai, xuong dui, khép hang, xuong banh che,
xuong chiy, xuong mac, xwong sén, xuong goét, xuong c¢b chan, xwong ban chan, dbt
hang hosc hoi trang. Theo phuong an khac, bénh nhan trai qua hodc s& trai qua phau
thuat mot trong cac khép sau: dau gdi, hong, mat ca chan, vai, khuyu tay. Phau thuat

nay bao gom viéc ddt lai vi tri hong va dau goi.

Su teo do ¢b dinh c6 thé xuét hién nhanh, nhung thuong xuét hién cham. Do 4o,
theo mot phuong an, bénh nhan, duoc ndi lai hodc cit duge cb dinh, hodc s& dugc cb
dinh trong hai tudn hodc 1au hon (vi dy, 3 tuin, 4 tudn, 6 tudn, 8 tuan hozc 1au hon).
Theo mdt phuong 4n, bénh nhan, ndi lai hodc cét duge ¢b dinh, hodc s& duge ¢b dinh

trong vong 1-8 tuin, 2-6 tuan hoic 3-5 tuln.

Theo mot phwong an khac, bénh nhan cé thé 13 mét nguoi khong co dép ting
véi didu tri ndi xuong trude d6. Vi du, bénh nhéan c6 thé khong dap tmg véi didu tri
bing IGF-1, IGF-2 hoic céc loai ciia IGF-1 hodc IGF-2, khang thé khang myostatin,
propeptit myostatin, protein by myostatin gin két ActRIIB nhung khong hoat héa no,
cht chu vén beta 2, chit chil van Ghrelin, SARM, co cht van/chét chu van GH hoic
follistatin. Cach don gian dé xac dinh dép ung déi vdi viée diéu tri ctia bénh nhan ¢
thé 1a do thoi gian bénh nhan dung dé leo 1én dd cao cau thang da biét va so sanh véi

két qua trude va sau khi didu tri.
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Khang thé theo sang ché c¢6 thé dugc 4p dung dudi dang hoat chit don nhét
hoic két hop véi, vi du, ta duge hodc két hop véi, duge chit khac vi du, IGF-1, IGF-2
hodc cac loai IGF-1 hoic IGF-2, khang thé khang myostatin, propeptit myostatin,
protein by myostatin gin két ActRIIB nhung khong hoat héa né, chat chi van 2, chit
chu van Ghrelin, chit chi van/chat bat chuéc SARM, GH hoic follistatin. Vi du,
khang thé theo sang ché c6 thé duoc sit dung két hop v6i chit bat chude IGF-1 nhu
duogc boc 10 trong cong bd don Patent qubc t& WO2007/146689.

Phu hop véi van de da de cép trudce, sang che con de xuat mot khia canh khac:

Phwong phap nhu dwoc xac dinh & trén bao gdm dong sir dung, vi du, ding
ddng thoi hoidc theo thir tw, lwong c6 hiéu qua diéu tri ciia chat dbi khang ActRIIB, vi
du, khang thé theo sang ché, va it nhit mot dwoc chat thir hai, dugc chét thi hai nay 13
IGF-1, IGF-2 hodc cac loai ctia IGF-1 hoic IGF-2, khang thé khang myostatin,
propeptit myostatin, protein gia myostatin gin két ActRIIB nhung khong hoat héa né,
chét chil vén beta 2, chit chi vin Ghrelin, chit chi van/chit bit chuéc SARM, GH

hoéc follistatin.

Séang ché cling dé xuét su két hop diéu tri, vi du, kit, bao g(“)m lugng co6 hi¢u qua
didu tri ctia a) chit d6i khang ActRIIB, vi du, khang thé theo sang ché, va b) it nhat
mot chét thir cip dwoc chon tir IGF-1, IGF-2 hoic céc loai IGF-1 hodc IGF-2, khang
thé khang myostatin, propeptit myostatin, protein gia myostatin gin két ActRIIB
nhung khong hoat héa no, chét cha van beta 2, chét chil van Ghrelin, chit chu van/chit
bét chudec SARM, GH hoic follistatin, vi du, nhu dwoc chi dinh ¢ trén. Kit niy c6 thé

cling bao gdm huéng dan sir dung.

Khi khang thé theo sang ché dugc dung két hop vai hoat chat khac, lidu lwong
hop chét ché phidm ddng ap dung s& phu thudc nhiéu vao loai dwoc chét cling duge sir

dung, duogc chét cu thé duoc ap dung, vao tinh trang duoc didu trivav.v...

Theo phwong 4n khéc, khang thé theo sang ché duge ding chi cho nhém bénh
* nhéan duoc chon trong s cic bénh nhan bi teo co. Theo phuong an khac, khang thé
theo sang ché dugc 4p dung cho nhém bénh nhan bi teo co xwong. Theo phuong an
khéc, khang thé theo sang ché chi duoc ding cho nhém bénh nhén dugc chon tir bénh

nhan dap ung voi diéu tri khang ActRIIB. Chét danh dau sinh hoc dé x4c dinh bénh
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nhén ting kha ning xay ra dap Gng véi diéu tri khang ActRIIB c6 thé 1a bat k¥ truong
hop nao nhung khong gidi han sau day: mirc d myostatin, GDF-11 hodc activin trong

huyét thanh cao so véi bénh nhan ddi chimg.

Theo m6t phuong 4n, khang thé theo sang ché c6 thé dugc str dung dé xac dinh
mic ActRIIB, hodc lugng té bao chira ActRIIB. Piéu nay c6 thé dat duoc, vi dy, bing
cach cho tiép xtic mau (vi du nhu mau in vitro) va mau ddi chimg véi khang thé khang
ACctRIIB trong diéu kién cho phép ddi véi su hinh thanh phirc hop giita khang thé va
ACctRIIB. Phtic hop bét ky dugc hinh thanh giita khang thé va ActRIIB dugc nhan biét
va so sanh v6i mau va ddi chimg. Vi du, phwong phép phét hién chudn, di biét trong
linh vuc ndy, nhu ELISA va thir nghiém dém dong té bao c¢6 thé duoc tién hanh su

dung ché phim theo sang ché.

Do d6, mot khia canh cia sang ché con ¢ xudt phuong phép phét hién su cé
mit ctia ActRIIB (vi dy, ActRIIB ctia nguoi) trong mau, hodc xac dinh lugng ActRIIB,
bao gdm cho mAu, mau dbi chimg tiép xtc véi khéng thé theo sang ché, hoic viing gin
két khang nguyén ctia chiing, ching gin két dic hiéu v6i ActRIIB, trong diéu kién cho
phép su hinh thanh phirc hop giita khang thé hodc phan clia chiing va ActRIIB. Sau d6,
su hinh thanh phtrc hop dugc phat hién, trong dé su khac nhau trong viéc hinh thanh
phitc hop giita mau so véi mau dbi ching duoc chi ra khi ¢6 mit ciia ActRIIB trong

mau.

Kit chtra ché phdm cling ndm trong pham vi cta sang ché (vi du, khang thé, khang thé
cta ngudi va phan tir dic hiéu kép) cia sang ché va huéng dan sir dung. Kit cling ¢
thé chira it nhit mot chit bd sung, hodc mét hoic nhiéu khang thé bd sung clia sang
ché (vi du, khang thé bao gdm hoat tinh bd sung gin két véi epitop trén khang nguyén
dich khac biét so vdi khang thé ban dau). Kit thuong bao gdmchat danh déu dé cho
théy viéc st dung kit mong doi dat dugc. Thuat ngit chit danh d4u bao gém bét ky
nguyén liéu viét hodc nguyén liéu ghi lai cung cdp trén hodc ciing véi kit, hodc theo
cling vai kit. Kit ciing ¢6 thé chira cong cu dé chan doan bénh nhan cé thuoc nhém déap
ng v6i diéu tri khang thé khang ActRIIB hay khong, nhu duogc xac dinh & trén. Kit
nay c6 thé chira khang thé theo sang ché & dang dong lanh, pha lodng va huéng dan st
dung.
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Sang che duge mo ta day du, né cling dugc minh ching bdi cac vi du va yéu cau bao

h sau, d& chting minh nhung khong nham gi6i han sang ché.
Téng quat

Thuat nglt “chra” c6 nghia la “bao gom” cling nhu 1a “bao ham” vi dy, ché pham

“chira” X c6 thé chira riéng X hoic c6 thé bao gdbm mét s6 chit bd sung vi du, X + Y.
Thuéat ngtt “khoang” deé cap dén gia tri sb trung binh cua x, vi dy, x+10%.

Vi du thwe hién siang ché

Thtr nghiém chirc ndng

T nghiém gen thong bao (Reporter gene assay (RGA))

Nubi cdy dong té bao HEK293T/17

Duy tri té bao gbc HEK293T/17 trong DMEM chira FBS ndng d6 10%, L-
glutamin ndng d6 2mM, penixilin (50IE/ml), va streptomyxin (50pg/ml). Nudi cdy té
bao té bao trong ti dm & 37°C va 5% CO, va nudi ciy chuyén tiép mdi 3-4 ngay. Tach

té bao sir dung Accutase™ va sau d6 chuyén vao binh méi chira méi truong sach.

Nudi cdy cac té bao HEK293T/17 dugc chuyén nhiém 6n dinh CAGA-12 luc
nhu d3 md ta & trén d6i vai té bao gbc HEK293T/17 nhung bd sung thém vio mdi
truong sinh trudng té bao L-glutamin ndng do 4mM va blastixidin ndng d6 3pg/ml bén

canh sy bd sung FBS, penixilin va streptomyxin.
Thtr nghiém gen thong bao luxiferaza cam tng bdi myostatin

Dé xé4c dinh kha ning khang thé khang ActRIIB tic ché su truyén tin hiéu cam
g bdi myostatin, tién hanh thir nghiém gen thong béo str dung dong té bao bao cdo
6n dinh HEK293T/17 CAGA-12. Cu tric théng bao luxiferaza CAGA-12 mang gen
luxiferaza nim xudi dong véi trinh ty khoi dong ti thiéu va hop da CAGA dic hidu
d6i voi Smad-2 va Smad-3 da phosphoryl héa. Su bd sung myostatin tinh sach (nhung
ciing c6 thé 1a GDF-11, activin hodc TGFB) cam ting sw phosphoryl hda Smad va do

d6 gan két v6i gen thong bdo CAGA-12 va dan dén sy biéu hién gen luxiferaza.
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O mat d6 90% té bao HEK293T/17 CAGA-12 luc, t& bao dugc tach ra nhu
dwoc mb ta va pha lodng trong mdi trudng nudi cdy dén ndng do 2,5x10° té bao/ml.
Sau d6, 100pl té bao & mdi giéng duoc cdy vao dia 96 giéng day bang va dugc 0 &

37°C va 5% CO, qua dém.

Vio ngay tiép theo, pha lodng khang thé (Fab hodc IgG) va ActRIIB/Fc ngudi
tai t6 hop, ma duoc sir dung lam dbi ching duong trong PBS dén ndng d6 mong
mudn. Thém vao 20ul dung dich khang thé vao giéng di cdy ngay trudc d6 va nudi
cdy té bao trong vong 1 gid dé cho phép su gin két véi khac thé. Cudi cing, thém

50ng/ml myostatin vao giéng va tiép tuc nudii ciy té bao qua dém.

Sang ngay tiép theo, thém 120pl chit phan Gng Bright-Glo luciferaza
(Promega) vao mdi giéng. Sau khi u hai phit, doc su phét quang trong may do phat
quang. Tinh toan ndng d6 wrc ché tdi da mot nira (gia tri IC50) sau khi chudn d6 day da

khéang thé twong Gmg.
ELISA dac hi¢u

Paénh gia tinh ddc hiéu khang thé Fab khang ActRIIB v&i ActRIIB clia ngudi va
kha nang phan tng chéo v6i ActRIIA ciia ngudi va ActRIIB ciia chudt bang thiét 14p
ELISA. Ngoai ra, xac dinh su gén két vé6i thu thé lien quan (b0 dém-dich: TGF-
BRII/Fc nguoi (R&D systems), TGF-BRI chudt (ALK-5)/Fc (R&D systems), Activin
RIB cua ngudi (ALK-4)/Fc (R&D systems)). Dé thuc hién, thém 5pg/ml (néu khong
duge @& cap theo cach khéc) protein tai t hop dwoc pha lodng trong PBS vao dia
MaxiSorp™ 96 giéng day phing den va ui qua dém & 4°C dé phi.

Vao sang ngay tiép theo, rira dia thir nghiém bang TBST va phong bé bang
MTBST. Sau khi rira dia vai l4n, thém 5Spg/ml Fab khang ActRIIB va u trong 2,5 gio.
Sau d6, phét hién céc Fab gin két khang nguyén bang cach 1 véi khang thé cia dé dic
hiéu véi Fab IgG ctia ngudi lién hop véi alkalin phosphataza, sau d6 thém chat huynh
quang AttoPhos. Ghi lai su phat huynh quang & 535nm véi sukich hoat & 430nm béng
may doc dia TECAN Spectrafluor.

ELISA tuong tac gin két ActRIIB/Fc-Myostatin

-75-



19591

DPé x4c dinh liéu Fab tc ché hoat dong thong qua su phong bé phan gin két
myostatin cia ActRIIB ctia nguoi, tién hanh ELISA twong tic hActRIIB/Fc-myostatin.
Dé thuc hién, pha loding myostatin tai t6 hop dén ndng do Spg/ml trong PBS va phii
1én dia Maxisorp day phéng 96 giéng mau den. Vio sang ngay tiép theo, phong bé cac
giéng bing MTBST. Trong khi d6, u truéc 50pg/ml Fab khang ActRIIB vé&i 10pg/ml
ActRIIB/Fc trong TBST trong 1,5 gio & nhiét d trong phong va sau cling bd sung vio
céc giéng da dugc phit va phong bé (1,5 gid & nhiét do trong phong). Sau khi rira bing
dém TBST, tién hanh phat hién ActRIIB/Fc d3 gin két str dung khang thé chudt khong
gén chit danh ddu khang Ig ngudi dic hidu Fc va khang thé phét hién cia ciru khang
IgG chudt duge danh diu POD. Sau khi rira giéng vai 1an bing dém TBST, thém chét
Quanta Blu™ Fluorogenic Peroxidaza. Poc sy phat huynh quang trong may doc

GENiosPro™ (kich thich 320nm, phat xa 430nm).
Gén két vai té bao
Té bao

Tao ra té bao HEK293T/17 chuyén nhiém 6n dinh ActRIIA va ActRIIB cia
nguoi st dung té bao HEK293T/17 (ATCC) dugc chuyén nhiém v&i pEGFP
(Clontech)-ActRIIB(ECD) tuyén tinh héa hodc -ActRIIA(ECD) va pPGK-puro
(AddGene) lam cho tuyén tinh stt dung FuGENES6 (Roche), dugc duy tri trong DMEM
chita 10% FBS, 2mM L-glutamin, penixilin (50IE/ml), streptomyxin (50pg/ml) va
puromyxin (2pg/ml). Nudi té bao trong ti 4m & 37°C va 5% CO, va cdy chuyén sau
mdi 3-4 ngay. Tach té bao sir dung Accutase™ va sau d6 dwoc chuyén vao binh méi

chira moi trudong sach.

Thu té bao co xwong cua ngudi (Human skeletal muscle cells -huSkMC)
(Cambrex) dén do mat do 13 khoang 70- 90%. Dbi véi cac té bao nay, hut bo moi
truong nudi cdy, moi trudng ting truong (GM) chira moi trrdng co ban clia co xuong
(skBM; Lonza) duoc bd sung FCS 20% (Amimed), va rira té bao bang HEPES-BSS va
i bang Trypsin /EDTA. Sau khi tach té bao, trung hoa trypsin bang dung dich lam
trung hoa trypsin. Ly tdm té bao & 220xg trong 5 phut va tai huyén phu tia trong moi

trudng tang trudng co xuwong. Sau do, sir dung té bao dé thir nghiém hodc tao gidng dé
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nudi cdy & mat do ~ 3500 t& bao/cm?. Nudi té bao trong méy u & 37°C va 5% CO, va

nudi ciy thir cip sau mdi 5-6 ngay.
Chuén do FACS té bao biéu hién hActRIIA va hActRIIB

Xéc dinh ndng d6 c6 hiéu qua tdi da mot nira (EC50) ctia khang thé khang
ActRIIB qua su gin két vi hActRIIA va hActRIIB té bao bang FACS.

D6i v6i diéu nay, G cic pha lodng theo ddy cta Fab hoic IgG khang ActRIIB
voi 1x10* t& bao HEK293T/17 duoc bién nap hACtRIIA, hACtRIIB hoic té bao
gbc/giéng trong 1 gid & 4°C. Sau vai budc rira, phat hién Fab hoic IgG da gin vao té
bao bang khang thé thir cip ciia dé khang IgG ngudi lién hop v6i phycoerythrin. Sau
khi & mot gior & 4°C, rira t& bao lai va tai huyén phu trong dém FACS va xéc dinh

cudng d6 huynh quang ciia té bao trong thiét bi FACSArray ™.
Gén két véi té bao co xuwong ngudi so cip

U Fab hoic IgG khang ActRIIB ciing nhu Fab hodc IgG isotyp dbi ching
(10pg) voi 10° huSkMC trong dung dich dém FACS (PBS, 2% FCS, 1mM
EDTA)/6ng trong 1 gidr & 4°C. Sau cac bude rira, phat hién Fab hodc IgG gin té bao
bing khang thé tht cdp cia dé khang IgG (H+L) cia ngudi lién hop véi
phycoerythrin, ma dugc pha loang véi ty 1€ 1:200 trong dém FACS. Sau 1 gio 0 ¢ 4°C
trén may lic, rira lai t& bao va tai huyén phii trong dém FACS va xac dinh cudng do

huynh quang ciia té bio trong thiét bi FACSCaliber ™.
Xac dinh ai luc

Xac dinh ai luyc ctia Fab khang ActRIIB cia nguoi da chon str dung may cong huong

Plasmon bé mit (Biacore)

DPé ¢b dinh khang nguyén truc tiép, sit dung hoéa ghép cip EDC-NHS tiéu
chudn. Phu chip CM5 (Biacore, Thuy Dién) bang xdp xi 6000RU ActRIIB/Fc clia
nguoi hodc cta chudt, hodc Xép xi 1500 RU ActRIIA/Fc cua nguoi (theo hoat tinh ctia
khang nguyén) trong dém axetat ndng do 10mM, & do pH 4,5. Bdi v4i dong té bao
tham chiéu, s dung luong HAS tuong tng. Tién hanh tai tao bang Spl dém
Glyxin/HCI ndng do 10mM véi do pH 1,5.
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Theo cach khac, khang nguyén khong duge ¢d dinh ngay, nhung duoc bat giit
trén chip CM5, ma dugc bién dbi véi khang thé khang Fc cia nguoi (kit bat giit Fe,
GE Healthcare/Biacore). Trong dong té bao tham chiéu, cb dinh khang thé bat giit,
nhung khong ¢b dinh khang nguyén da bét giit. Tién hanh tai tao sir dung 2 1an nap Spl
MgCl, ndng d6 3M.

Thyc hién do dong hoc trong PBS ctia Dulbecco ¢ tdc do chay 13 20ul/min st
dung diy pha lodng theo chudi clia mau Fab. Nong do Fab nim trong khoang tir 15,6
dén 500nM. Thoi gian nap miu véi mdi ndng d6 1a 1 phut. Thoi gian phan tach duoc
cai dat it nhat 14 2 phut (hodc hon, theo &i luc duge xéc dinh). Str dung su nap trong
chtra dém chay dé tham chiéu hai 14n. Khép toan bd moi cam bién gam st dung phan

mém danh gid BIA 3.2 (Biacore, Thuy Dién).
Thtr nghiém CK

Bét dAu biét hoa sau khi cdy 24 gid bang cach chuyén té bao tir GM sang moi
truong biét héa khong chira huyét thanh chira méi truong co s¢ ciia co xuong (skeletal
muscle basel medium-skBM). Biét héa té bao trong 3 ngay trong sy ving mit va cé
mit myostatin (R&D systems) hodc protein TGF-b khac va khang thé di kiém tra &
ndng d dd x4c dinh. Rira té bao bing PBS va sau d6 ly giai bang dém ly giai chat bao
cdo (Promega) va duoc bao quan cho dén khi do & -80°C. Xac dinh hoat tinh CK sir
dung thudc thir CK (IFCC) (Thermo Electron). Chuan bi thudc thir CK theo hudng din
ctia nha san xudt. Diéu chinh ly giai té bao dén nhiét d6 phong, bd sung thude thir CK
va doc ngay lap tirc su hap thu & 340nm trong 20 phut, khoang thoi gian doc 1 phit.
Chuin bj dudng chudn CK méi str dung CK tir co tho (Roche Diagnostics). Xéc dinh
ham lugng protein st dung kit BCA.

M0 hinh dong vat

Chon ngiu nhién chudt CB17/ICR-Prkdc*“/Crl cai chin tuin tudi (n=10/nhém,
Charles River, Germany) theo trong luong co thé va sau d6 duoc xir 1y trong mang
bung véi khang thé khang ActRIIB ciia ngudi (MOR8159, MORS213) hoidc khang thé
d6i chung IgG o lidu lwong 10mg/kg (Nghién ctru 1; nghién ctru so sanh), hodc véi
MORS8213 & liéu luong 25, 5, hodc 1mg/kg (Nghién ctru 2; nghién ctru dép tGng lidu
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lwong) vao ngay 0, 3, 7, 14, 21, 28 va 35 (mdt l1an/tudn vao ngdy thir 3). Trong luong
co thé duoc xac dinh hai 1an/tudn. Sau khi xur 1y sdu tudn (42 ngay), gy chét chudt
bing CO,. Thu lai va can co cing chan, co sinh doi cing chan véi ban chén, co tir dau

va co nguc.

Quy trinh xr ly

Khéng thé dbi chting: khang lysozym-hlgG ga,

Nong do: 2mg/ml (nghién ctru 1), 5Smg/ml (nghién ciru 2), thé tich p dung: Sml/kg
Chét dan thude: xitrat ndng d6 50mM, NaCl ndng d6 140 mM hoidc PBS

Khéang thé khang ActRIIB ciia ngudi: MOR8159 va MORS213 khéng-ActRIIB, hIgG

Nong d6: 2mg/ml (nghién ctru 1), Smg/ml (nghién ctru 2), Img/ml (nghién ciru 2),
0,2mg/ml (nghién ctru 2), thé tich ap dung: Sml/kg

Chét din thude: xitrat ndng do 50mM, NaCl ndng d6 140 mM
Nhém diéu tri:

Nghién ciru 1; So sénh MOR08159 va MOR08213

1 d6i chimg IgG, i.p. (khang lysozym —IgG ga), 10mg/kg

2 khéng ActRIIB-MORS8159, tiém mang bung (i.p.), 10mg/kg
3 khang ActRIIB-MORS8213, i.p, 10mg/kg

Nghién ctru 2; dap tng lidu cia MOR08213

1 d6i chimg IgG, i.p. (khang lysozym IgG ga), 25mg/kg

2 khang ActRIIB-MORS8213, i.p., 25mg/kg

3 khang ActRIIB-MORS8213, i.p., Smg/kg

4 khang ActRIIB-MORS8213, i.p., Img/kg
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Diéu kién duy tri

Nubi nhdt cic dong vat thanh cac nhém c6 bén dén nam dong vt & 25°C véi
chu ky sang t6i 1a 12:12 gid. Cho ching 4n theo ché dd phong thi nghiém tiéu chudn
bao gdm 18,2% protein va 3,0% chit béo véi ning lugng 1a 15,8 MI/kg (NAFAG
3890, Kliba). Cung cép thirc an va nudc tuy y. Thuc hién thtr nghiém ¢ dong vat theo

luat co hiéu lyc & Canton cua Basel-City, Thuy S¥.
Phuong phap
Phan tich théng ké

Biéu hién két qua dudi dang gia tri trung binh +/-SEM. Thuc hién phén tich
théng ké st dung thir nghiém da so sanh ciia Dunnett sau su phan tich mot chidu cac
bién thé. kiém nghiém viéc diéu tri (khang thé MORS8159 va MORS213 khang-
ActRIIB) v& khac biét véi dbi chimg (khang thé ddi chiing) va su khac biét dugc xem
x6t 12 c6 ¥ nghia khi gia tri xac sudt 13 < 0,05: *: P < 0,05, **: P < 0,01, NS: khong ¢6
y nghia v6i dbi ching IgG. Thyc hién phan tich théng ké bang GraphPad Prism phién
ban 5.0 (GraphPad Software, Inc). C6 thé tinh toan trong lwong co thé bang trir di
trong lugng co thé & ngay 0, va chuin héa khdi lwong co bing trong lwong co thé &

ngay 0 (trong luong co thé ban dau).
Sang loc, nhan dang va nghién ctru dic tinh ciia khang thé

Tao ra khang thé diéu tri khang protein ActRIIB clia ngudi bang cach chon
dong co6 ai luc gén két cao, st dung thu vién bd 19 thuc khuan thé cia cc protein bién

thé cuia khang thé c6 trén thi trudng, MorphoSys HuCAL GOLD® lam ngudn

Thu vién HuCAL GOLD® 1a thu vién Fab (Knappik et al., 2000) trong d6 tat
ca sau CDR dugc da dang hdéa bing phuong phap thich hop, va ding k§ thuat
CysDisplay™ dé lién két Fab v6i bé mat thue khudn thé (W001/05950).

Str dung thu vién phagemit HuCAL GOLD® (Rothe ef al., 2008) dé chon manh
khéng thé Fab dic hiéu.
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Lua chon bing cach sang loc khang thé dic hiéu ActRIIB tir thu vién

Pé chon khang thé nhan biét ActRIIB ctia ngudi, 4p dung nhiéu ké hoach sang

loc.

Tém lai, chia khang thé-thuc khudn thé HuCAL GOLD® thanh mét s6 tap hop

chtra cac gen chu (master) VH khéc nhau.

Thuc hién cac sang loc té biao khic cho mdi tap hop riéng da néu nho d6 vong
chon loc trén té bao chuyén nhiém ActRIIB chuyén tiép dugc thay bang vong sang loc

trén protein ActRIIB/Fc ngudi tai td hop.
i. Sang loc toan bd té bao

bé sang loc, tron hat thuc khuén thé duoc pha lodng trong PBS vdi thé tich
twong dwong ciia PBS/BSA va phong bé. Pdng thoi, ciing trong dng phong bé trudc,
ta4i huyén pht 1x10” té bao twong tmg biéu hién hActRIIB/tdp hop thuc khuin thé
trong PBS/ 3% FCS/ 0,04% NaNj; va phong bé trong mdi gio tai 4°C trén méy lac. Ly
tdm nhe xudng céc t& bao phong bé, tai huyén phu trong hat thuc khuén thé phong bé
trude va U trong ba gid. Trong thoi gian d6, chuin bi 1x107 t& bao khéa knock-down

hACtRIIB/ tap hop thuc khuan thé.

Rira phtc hop thuc khuln thé-té bao biang PBS/BSA, sau d6 rira bang PBS.
Tién hanh rira giai hat thyc khuén thé tir t€ bao biéu hién hActRIIB bang rira giai axit
v6i dém glyxin, d6 pH 1a 2,2. Sau khi ly tdm, trung hoa dich rira giai bing cach bd
sung Tris khong phai la dém.

Sau khi gdy nhidém va sau d6 ly tdm, tai huyén phu hat vi khuin trong moi
treong 2xYT, trai 1én dia thach chita LB/CAM/Glc va u qua dém & 37°C. Sang ngay
ké tiép, 14y cac khudn lac ra khoi dia thach, giai phdng va khuéch dai thure khuan thé.

ii. Sang loc pha rin

Dé sang loc pha rin, phu ActRIIB/Fc ngudi tai t hop 1én dia MaxiSorp™ &
4°C qua dém. Sau khi rira giéng duoc phu bang PBS, phong bé bang 5% MPBST.
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Trude khi chon loc, hdp thy trude thuc khudn thé HuCAL GOLD® trong dém
phong bé. Thém thuc khuin thé bi phong bé vao khang nguyén duoc phii va u trong 2
gid & nhiét do phong. Rira loai thuc khudn thé khong dic hiéu bang PBST va PBS.
Rira giai thuc khudn dd gén két bang cach bd sung DTT ndng d6 20mM. Sir dung rira
giai thu dwoc dé x4m nhiém dich nubdi ciy E. coli TG-1. Sau khi nhiém, trai vi khuin
1én dia thach LB/CAM/Glc va i qua dém & nhiét d6 37°C. Sang ngay ké tiép, 14y cac
khuén lac ra khoi dia thach, giai phéng va khuéch dai thue khudn thé.

Phuong phap sang loc thanh cong nhat dwgc cho thdy 13 cac sang loc té
bao/protein khac nhau véi vong sang loc dau tién trén té bao HEK293T/17 chuyén
nhiém ActRIIB, sau d6 chon loc quay lai trén ActRIIB/Fc clia ngudi tai to hop va lap

lai trén t€ bao chuyen nhiem.

Phan tich Fab dugc phan tich su gin két té bao HEK293 gbc hodc chuyén
nhiém rhActRIIB.

Fab MOR07079 wu tién lién két vé6i té bao nhiém ActRIIB c¢6 EC50 1a 20nM
(Fig. 1). Trong ELISA tic ché gin két myostatin, Fab MOR07079 thé hién hoat tinh c
ché va rhActRIIB/Fc bi phong bé gin két voi myostatin. Sy rc ché gin két myostatin
manh trong ELISA dwoc phan anh bing su trc ché myostatin trong thir nghiém gen
thong bao sir dung HEK293-CAGA12 d6i véi MOR07079. Sir dung ELISA dic hiéu,
MORO07079 thé hién 13 gin két dic hiéu v6i ActRIIB clia ngudi va chudt va khong véi
thu thé TGFBRII, ALK4 va ALK5 khong lién quan. MOR7079 ciing dugc thé hién 13
wu tién gén két véi ActRIIB hon 14 so véi ActRIIA.

Diéu ché globulin min dich HuCAL®
i. Chuyén Fab thanh dang IgG

Dé biéu hién globulin mién dich (Ig) c6 do dai day du, tich dong thi cip cac
manh cta mién bién d6i chudi ning (VH) va chudi nhe (VL) tir vecto biéu hién Fab
pMORPH™X9 FH sang ddy vecto pMORPH®2 h Ig cho IgG2. Chuyén ddi cac dong
da chon thanh dang IgG1LALA cam, trong do6 leuxin & vi tri 234 va 235 dugc gay dot
bién thanh alanin dé pha huy gan két FcRy va chitc ning phéan tmg tra 10i kich thich bi

lam yéu di.
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St dung enzym gi6i han thich hop (Knappik et al., 2000) dé tich dong thir cap
manh mién VH va VL vao pMORPH®2 h IgG2, pMORPH®2 h IgGILALA,
pMORPH®2_h Igk, va pMORPH®2 h Ig)2.

Phan tich trinh tu tit ca cic ché phdm ADN trudc khi x4m nhiém vao té bao

HKB11.
ii. Biéu hién va tinh sach IgG trong thoi gian ngin

Chuyén nhiém ADN vecto biéu hién chudi ning va nhe vao IgG té bao nhan
thuc HKB11. Thu dich nbi nudi cdy té bao & ngay thir 3 hoic 7 sau khi chuyén nhiém
va xtr 1y séc ky 4i luc protein A tiéu chudn. Néu khong dugce dé cap khac, tién hanh

trao d6i dém bang PBS ctia Dulbecco 1 x (46 pH 7,2) va loc v triing mau (0,2pum).
Thu vién thanh thuc CDR-L3 va CDR-H2

Dé tang 4i luc va hoat tinh sinh hoc ctia manh khéng thé dugc chon, tdi wu héa
song song ving CDR-L3 va CDR-H2 bing cach tao dot bién catxet sir dung dot bién
truc tiép tai ba nucleotit (Virnekas et al., 1994, Nucleic Acids Res. 22:5600-5607),
trong d6 vung khung hoat dong duoc giit khong d6i (Nagy et al., 2002, Nature
Medicine, 8:801-807). Trudc khi tach dong thu vién thuan thuc, tit ca manh Fab gdc
dwoc chuyén tir vecto biéu hién pMORPH®X9 sang vecto thanh thuc CysDisplay™
pMORPH®25 & vi tri gidi han Xbal/EcoRI. Vecto nay c6 protein thuc khudn thé pIII
dung hop vdi gbe xystein ddu N ciing nhu 14 gdc xystein ddu C dung hop véi chudi
khéng thé Fd va do d6 cho phép thuc khuin thé gin két disulfua ciia manh Fab tuong

ung trén bé mit thue khun thé.

Déi voi thé hé cua thu vién CDR-H2 ving CDR-H2 ciia mdi Fab gbc duogc cét
b6 va dugc thay thé bang hop thanh thuc CDR-H2 da dang cao .

Ddng thoi, ving CDR-L3 cta dong gbc duge thay thé bang hop thanh thuc
CDR-L3 dugc da dang hoa.

Kich thugc cia thu vién thanh thuc ndm trong khoang tir 4x10° dén 1x10® dong
v tinh. Nén vecto 13 dudi 1% trong moi trudng hop. Kiém tra chit lwong bang su sip

x€p cd thr ty cua dong don tinh biéu hién chat lugng cao cia moi thu vién.
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Dbi véi mdi thu vién thanh thue CDR-L3 va CDR-H2, thuc khuan thé biéu hién
khéng thé duoc tao thanh va ham lugng thuc khuén thé dwgc xac dinh bang cach

chuén do vét.
Quy trinh sang loc d6i véi su thanh thuc 4i luc

Thuc khudn thé boc 16 khang thé tir cac thu vién thanh thuc sau day dugc xir 1y

dé tach dai mau va sang loc:
Vi tri chinh 1: MOR07079 (L-CDR3 thuén thuc)
Vi tri chinh 1: MOR07079 (H-CDR2 thuin thuc)

Sang loc thanh thuc bang cach st dung khéang thé tuong ung dugc thuc hién
trén hActRIIB/Fc va trén huSkMC biotinyl hoa.

Thyc khuén thé 2x10" hoic 1x10'/ma phu, dugc l1dy tir thu vién thanh thuc

dugc tao méi duge stt dung cho vong chon loc dau tién.

Nhiéu sang loc khac nhau dugc thuc hién do d6 vong chon loc trén

hACtRIIB/Fc biotinyl hoa téi t6 hop dugc thay bang vong chon loc trén huSkMC.

Déi voi vong thir nhét va tht ba ciia dung dich sang loc hActRIIB/Fe téi t6 hop
dugc biotinyl héa duoc bit gift trén Dynabead dwoc ph Streptavidin. Ap dung cac
quy trinh sau day: déi v6i mdi nhém thuc khuén thé, hat Streptavidin dugc rtra bang
PBS va tai tao huyén pht trong dém phong toéa. Tron cac hat thuc khuan thé dugc pha
lodng trong PBS vé6i dém phong bé chira 0,1% Tween20 va cb dinh trén mam quay.
Lam sach trugce céc hat thuc khudn thé dé loai bo thuc khuén thé da gén két vao
Streptavidin hodc thuc khuén thé gén vao hat duge thuc hién hai 14n: mdi nhém thuc
khudn thé da phong bé hat Streptavidin dugc thém vao cac hat thuc khuan thé daphong
bé va duge 0 trén mam quay. Sau khi tach hat thong qua thiét bi tir tinh, dich ndi thuc
khuén thé duoc chuyén sang dng phan Gmg mdi duoc da phong bé trude va budce hép

phu trudc dugc lap lai.

Sau cac quy trinh phong bé, thém khéng nguyén hActRIIB/Fc da biotynyl hoa
vao cac hat thuc khuin thé duoc 1am sach truéc va phong bé va u trén mam quay.

Phitc hop thuc khudn thé-khang nguyén dugc bat gitt bang cach st dung hat
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streptavidin dugc phong toa, thém vao nhém sang mau thuc khuan thé va tiép tuc u.
Thu céc hat thuc khuén thé gén két véi hat. Sau d6 rira cac chudi bang PBST va PBS.
Rira giai cac hat thuc khudn thé tir hat Streptavidin dwgc thuc hién bang cach thém
20 mM DTT. Thu dich rira giai va sir dung dé nhiém canh trudng E. coli TG-1 dugc
phét trién dén ODggonm 0,6-0,8.

Sau khi nhidm va sau d6 ly t4m, tai huyén phu cin vi khuan trong mdi truong
2xYT, db dia trén cac dia aga LB/CAM/Glc va u qua dém & 37°C. Sang ngay ké tiép,
cao khuén lac khoi dia va giai phong thue khuan thé va khuéch dai phan 16n nhu dugce
mo ta (Krebs et al., 2001) v&i ngoai 18 13 cac té bao nhiém thuc khudn thé hd trg duge
phét trién & 22°C qua dém trong mdi trudng chira 0,25 mM IPTG. Vong tht ba lya
chon miu hoa tan trén hActRIIB/Fc di biotinyl héa duoc thuc hién theo quy trinh cua
vong thit nhit trir khi giam lugng khang nguyén dugc sir dung va giam tinh nghiém

ngat cua dicu kién rira.

Déi voi vong sang loc mau thir hai (trén huSkMC biéu hién hActRIIB ndi sinh),
tron céc hat thuc khuén thé dugc pha lodng trong PBS vdi cac thé tich PBS/BSA bing
nhau va dugc phong bé. Cling lic d6 véi mdi ma phu 9x10° huSkMC duoc phong bé
bang PBS/FCS/0,02% NaN; & 4°C. Té bao duoc phong bé duge kéo dai, tai huyén phu

cling vdi cac hat thuce khudn thé dugc phong bé trrde va duge G thém.

Rira phirc hop thuc khudn thé-té bao bing PBS/BSA, sau d6 rira trong PBS. Ly
tam té bao & 410xg trong 2 phut & 4°C. Rira giai cac hat thuc khuén thé c6 tinh axit tir
hACtRIIB biéu hién huSkMC dugc thuc hién bang budc 1 10 phit bang dém glyxin,
d6 pH=2,2. Sau khi ly tdm, trung hoa nudc ria giai bang cach thém Tris khong chira
dém. Dich ndi chira thue khuén thé dugce st dung dé nhiém canh truong E. coli TG-1

duogc phat trién dén ODggonm 0,6-0,8.

Sau khi nhiém va sau d6 ly tdm, tai tao huyén phii cac vién vi khuan trong méi
trudng 2xYT, db dia trén dia aga LB/CAM/Glc va i qua dém & 37°C. Sang ngay ké
tiép, cao khuan lac khoi dia va phuc hdi va khuéch dai thuc khuan thé nhu d3 duge md
ta (Krebs ef al., 2001) v&i ngoai trir rang té bao nhiém thuc khuan thé hd trg duoc nudi

cly & 22°C qua dém trong méi trudng chira 0,25mM IPTG.
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Phuong phap ddi mau thanh cong nhat din dén moi chét gin két c6 hiu qua da
chimg minh 13 d&i miu vi phan véi vong thir nhit va thir ba dugc thuc hién trén

ActRIIB/Fc dugc biotinyl hoa va vong thir hai trén huSkMC.

Sau khi gia trinh tw, Fab duoc Iya chon dé biéu hién va tinh ché, va Fb c6 trién

vong nhét tiép tuc dwoc nghién ciru dic tinh.

Hau hét khang thé khang ActRIIB déu thé hién gan két véi té bao HEK293T/17
duoc chuyén nhifm hACtRIIB bing gia tri EC50 trong pham vi tdi da thap hon hai 1in
s nanomol. Mot s Fabs cé thé dugc thay thé myostatin tir ActRIIB/Fc trong
myostatin gin két ELISA trc ché, nhung trong s6 chiing chi MOR08067 thé hién su tic
ché ddy du cua hoat tinh cam g bdi myostatin trong thir nghiém gen thong bdo (Fig.

2).

Ai luc tém luge cta nhitng Fab c6 trién vong d6i v6i ActRIIB/Fc & ngudi va

chudt duoc liét ké o bang ¢ bang dudi day (Bang 1).

Xac dinh KD (Biacore)
ActRIIB-Fc &
chudt
ActRIIB-Fc ¢
Fab nguoi KD [nM] KD [nM]
MORO07079 51 62
MORO08047 23 22
MORO08062 15 17
MORO08067 <0,1 <0,1
MORO08077 11 13
MORO08078 9 10

Bang 1: Dit liéu vé ai luc ciia khang-ActRIIB Fab-FH véi khang nguyén ActRIIB

Dong Fab MOR08067 thé hién su trc ché tot trong RGA cam ting myostatin cling nhu
gin két véi té bao HEK293 duoc chuyén nhiém hActRIIB. X4c dinh & luc bing
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Biacore thé hién gid tri KD v6i ActRIIB/Fc & ngudi va chudt dudi 100 pM.
MORO08067 va céc tmg vién khac dugc lwa chon dé tdi uru héa thém bang phwong phép
tach dong ngang, trong khi MOR08067, chira vi tri glycosyl héa gin két N tiém an
cling trai qua phuong phap loai glycosyl hoa.

Téi uru héa khang thé ¢é ngudn gde tir 4i lyc thanh thuc dau tién
Loai glycosyl hoa MOR08067

Theo phan tich trinh tw khang thé nay chira vi tri glycosyl hoa gén két N tiém 4n bén
trong CDR-H2 ciia chudi ning. Loai bé vi tri ndy dé thu dugc MORO08156 va
MORO08159. Pic trung cia cac hgp chit nay MOR08067 duge mb ta sau day.

a) Téach dong chéo Fab tdi uwu hoa

Pé cai thién chirc ning va loai bo vi tri glycosyl hoa lién két véi N tiém an
trong CDR-H2s va/hodc CDR-L3s, ving CDR-H2 va CDR-L3 dugc t81 wu héa doc lap
tir Fab thanh thuc ai luc do su thanh thuc ai lyc du tién thanh thuc duoc két hop trong
khi tiép tuc tach m&i ho. Cac thé hé MOR07079 di vao tich dong ngang. Khao nghiém
khoang 200 dich tan vi khuan trong 4i lwc FACS xép hang trén HEK293T/17/ActRIIB
va dong don tinh Fab, MOR08144 va MOR08213 c6 trién vong nhét dugc biéu hién
va tinh ché.

Xéc dinh dic trung ciia khang thé dugc tdi wu hoa

Trong céc phin sau ddy, cic thé hé loai glycosyl héa cia MOR08067
(MORO08156, MOR08159) va hai dong v tinh chéo cé ngudn gbc tir MOR0S067
(MOR08144 va MOR08213) dugc md ta chi tiét.

Kha ning cua Fab dugc t&i wu te ché tin hiéu myostatin trong thir nghiém gen
thong bao dugc xac dinh, vi tit ca cic chit gin két c6 kha nang cam ting > 95% su tc

ché & ndng do cao nhit (Fig. 3).

Trong thi nghiém xéc dinh ai lyc sit dung Biacore, MOR08159 va MOR08213
duwoc nhén dang 14 chat gin két ¢ tiém ning cao v&i ca ActRIIB & ngudi va chudt
(bang 2). RO rang 14, khi &i lyc cia céc Fab thanh thuc va t6i wu ting phan anh hiéu huc

trong thir nghiém gen thong bao cam tng bdi myostatin cling tang.

-87-



19591

Xac dinh KD (Biacore)

ActRIIB-Fc ActRIIB-Fc
KD & nguoi KD & chudt

Fab [pPM] [PM]
MORO08159 3,8 3,1
MOR08213 13,2 13,5

Bang 2: D1t liéu ai luc cia Fab khang-ActRIIB véi khang nguyén ActRIIB
Bién d6i IgG2 ciia cac Fab thanh thuc 4i Iyc (Thanh thuc 14n 1)

Fab c6 trién vong nhét bit ngudn tir su thanh thuc 4i lrc dau tién dugc chon tir

bién ddi IgG2.

Biéu hién IgG2 duoc thuc hién bing sw chuyén nhiém tam thoi cla té bao
HKBI11 va globulin mién dich chidu dai nguyén ven duoc tinh ché tir dich ndi canh
truong té bao. Khi bién dbi IgG, tit ca cic ung vién giit lai kha ning ciia chiing phu

thudc liéu e ché hoat tinh cam mg myostatin trong thir nghiém gen chi thi. (bang 3).

IgG IC50 [nM] % trc ché
MORO08067 2,57 86,5
MORO08144 0,5 94,9
MOR08156 0,19 97,4
MORO08159 0,32 99
MORO08213 0,32 98,6

Bang 3: Xac dinh IC50 cta IgG khang-ActRIIB trong thir nghiém gen thong béo

luxiferaza cam g boi myostatin

MORO08159 va MOR08213 dugc khao nghiém cho kha ning gin két véi
nguyén bao co so cip ¢ ngudi bang FACS, va gin két dic hiéu véi céc té bao nay

duoc bao céo, tuong tmg v6i bidu hién thip cia ActRIIB trén cac té bao nay (Fig. 4).
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MORO08159 va MOR08213 biéu hién kha niing nghich dio hoan toan sy trc ché
cam ng myostatin ctia biét hoa nguyén bao xwong tht cdp (Fig. 5). Cac khang thé nay
cling tang su biét hoéa muc co ban trén diy khi ving mit myostatin ngoai sinh, do

chung c6 thé trung hoa cac phdi tir ActRIIB duoc tao ra noi sinh.

Thanh thuc ai lyc 1an thi hai

Chon lgc cac tng vién thanh thuc ai luc 14n thir hai dé cai thién hiéu luc.
1. Xay dung thu vién thanh thuc CDR-L3 va CDR-H2

Dé tang 4i luc va hoat tinh sinh hoc clia cdc manh khéng thé dwugc chon (vi duy,
MOR08067), cac ving CDR-L1 va CDR-H2 dugc tdi wu héa bang hop gay dot bién
bing cach sir dung dot bién diém dinh huéng bo 3 nucleotit (Virnekas et al. [supral),
do d6 ving khung duogc gitt ¢d dinh (Nagy et al. [supral). Trude khi tich dong thanh
thuc, tit ca cac manh Fab géc duoc chuyén tir vecto biéu hién pMORPH®X9 Vao
vecto thanh thuc CysDisplay™ pMORPH®25 qua vi tri gi6i han Xbal/EcoRI.

Kich thudc cua tit ca thu vién thanh thuc thu duoc ludn tdi thiéu 1x10’ dong vo
tinh doc 1ap. Nén vecto dudi 1% trong moi trudng hop. Déi ching chit lwgng bing

cach sép xép dong vo tinh don boc 16 chat lugng cao ciia mdi thu vién.

D6i v6i mdi thu vién thanh thue CDR-L1 va CDR-H2, thyc khuan thé biéu hién
khang thé dugce chuén bi va chudn d6 thuc khuén thé dugc xac dinh béng chuan d6
diém.

ii. K& hoach dai mau, phan loai 4i luc va sang loc cho khing thé duogc
cai tién

Pii miu vi sai cho vong hai ctia thanh thuc 4i luc duogc bao gdm té& bao
HEK293T/17 gbc va huSkMC biéu hién ActRIIB & ngudi ndi sinh ¢ mic thip. Hon
nita, khang nguyén hActRIIB/Fc biotinyl héa tai t hop dugc bao gdm trong toan b

ké hoach dai mau.

Dé phan loai Fab khang-ActRIIB, khoang 2700 dich tan vi khuan (~ 88 dong

vo tinh véi mdi ma phu dai mau) 1a 4i luc duoc phan loai dua trén khang nguyén
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hACtRIIB/Fc biotinyl héa tai td hop va ché pham mun mang cua té bao HEK293T/17
chuyén nhiém hACtRIIB trong phuong phép dwa vao MSD. Két qua véi nhan t6 phan

loai ai luc cao dugc sdp xep.

Hon nita, dong don tinh dugc chon ngau nhién khong thé hién khi két qua dugc
danh gia trong phan loai 4i lyc FACS. Vi vdy, dich tan vi khudn duoc sang loc bing
cach st dung HEK293T/17 va/hoic té bao HEK293T/17 chuyén nhiém hActRIIB gdc.
Fab gén két té bao dugc phat hién bing khang thé thir cip IgG khang-nguoi dé tiép
hop phycoerythrin (H+L). Dinh luong biéu hién Fab trong dich tan duogc thuc hién
ddng thoi.

T4t ca cac ké hoach sang loc mAu thu dugc khang thé ddc hiéu khang ActRIIB.
Céac thé hé MOR08067 c6 thé dugc nhan dang sau khi phan tich trinh tu. TAt ca cac
chét gin két dugc 1am thanh thuc trong CDR-H2.

Bién d6i IgG2 va dic trung cua IgG2 (Thanh thuc 14n thi 2)

Mit khac, Fab c6 trién vong nhat c6 ngudn gdc tir thanh thuc &i luc thi hai
duoc lwa chon cho bién d6i IgG2. Biéu hién IgG2 duoc thuc hién béng su chuyén
nhidm tam thoi cta té bao HKB11 va globulin mién dich chiéu dai ddy da duoc tinh
ché tir dich ndi canh trudng té€ bao. Toan bd IgG thir nghiém c6 thé dao nguge hoan

toan e ché cam tng myostatin ciia su biét hda nguyén bao co xwong so cap. (bang 4).

IgG Thir nghiém CK IC50 [nM]
MOR08159 1,89
MOR08213 1,7
MOR08806 0,52
MOR08807 5,02
MOR09032 1,02
MOR09058 2,3

Bang 4: Xac dinh IC50 cta IgG khang-ActRIIBs trong rc ché cam mg bai myostatin

trong thur nghiém biét hda co xuong
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Dénh gia kha ning cia khang-ActRIIB Ab dé trung hoa gin két ctia myostatin ciing
nhu phéi tir ho TGFB khéac v6i ActRIIB trén nguyén bio co xwong so cip & ngudi.
Trong thir nghiém biét héa nguyén bao co, danh gia tiém ning trc ché sw biét héa phdi

tr khac nhau véi sy ving mit hodc ¢ mat cia MOR08159 hoic MOR08213.

khong chira Ab MORO08159 MORO08213
Phéi tr ho| ICs Enmax ICso Ermax ICso Ennax
TGFp . . .
(ng/ml) (% doi (ng/ml) (% doi (ng/ml) (% doi
ching) ching) ching)
Myostatin 85+0,6 | 25,7+1,5 |42,7+5,8 | 289+4,8 |351+5,1|353+4,5
GDF-11 7,0+1,2 | 23,2+3,8 | 13,3+£0,9 | 22,1+2,1 [ 12,0£1,0 | 27,1£2,6
Activin A 14,7+29 | 37,1+3,9 [ 347+£9,0| 61,9+5,4 [419+34|572+1,9
BMP-2 269+2,6| 2,6+42 |340+26| 51+£34 |[323+14| 48+1,9

Bang 5: Xéc dinh IC50 va Emax cua trc ché cam trc phéi tir khac nhau cua thir nghiém
biét hoa co xuong vai su ¢ mat hodc khong céd mat cia MOR08159/MOR08213
(10pg/ml)

Myostatin v GDF-11 c6 thé tc ché su biét héa nguyén bao co & ngudi véi hiéu qua
tuong tw va véi pham vi twrong tu. V6i sy c6 mit ciia ndng do don ctia MOR08159
hoic MOR08213, dép tmg liéu myostatin va GDF-11 dugc thay dbi theo cach twong
tu. Activin A ciling c6 thé \rc ché su biét héa, tuy nhién véi su 6 mit cia MOR08159
hoic MOR08213, quan sét thiy sy thay ddi khong dong thoi di kém boi su thay doi
trong Emax va hiéu luc. Dap ung BMP-2 khong bi anh hudng bodi sy c6 mit cia
MORO08159 hodc MOR08213, goi ¥ 1a né khong xuét hién théng qua sy gin két
ActRIIB.

Xéc dinh dic trung cta khang thé khang-ActRIIB trong nghién ctru chudt in vivo

Pénh gia kha ning khang-ActRIIB dé giy ra ching phi dai co trong chudt SCID st
dung tiém mang bung (i.p.) MOR08159 hoic MOR08213, 10mg/kg i.p. mdi tun trong
6 tuan (Fig. 6).
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Ca hai khang thé c6 thé gdy ra phi dai hoan toan cta toan bd co kiém ching & cubi
nghién ctru. TAm quan trong ting trong tong thé trong ctia chudt dugc didu tri khang

thé khang-ActRIIB dugc phat hién sém ngay sau 1 tudn diéu tri.

MORO08213 ¢6 thé gay ra sy phi dai hoan toan phu thudc lidu ciia tét ca co kiém chimg
& 5 va 25 mg/kg trong khi khong co thay dbi dang ké duoc nhén thay ¢ lidu Img/kg
(Fig. 7).

Nghién ctru phong bé chéo

Duy tri té bao HEK293T/17 chuyén nhiém 6n dinh ActRIIB trong DMEM chira
10% FBS, 2mM L-glutamin, penixilin (50 IE/ml), streptomyxin (50pg/ml) va
puromyxin (2pg/ml). Nudi té bao trong thiét bi u & 37°C va CO, 5 % va nudi cy thi
cép mdi 3-4 ngay. Tach bo té bao bing cach st dung Accutase ™ va sau d6 chuyén vao

trong binh mdi chira mai trudng sach.

Panh gia kha ning khéng thé khang-ActRIIB gin két véi cling mdt epitop
ActRIIB ciia ngudi bang FACS sir dung té bao biéu hién hActRIIB.

Vi didu nay, 0 IgG khang-ActRIIB véi 1x10° t& bao chuyén nhidm
hACtRIIB/giéng trong 1 gio & 4°C. Sau khi rira, G IgG khang-ActRIIB biotin héa khéac
hozc IgG biotin hoéa ddi chimg & ndng dd ding mol véi IgG khang ActRIIB dau tién
trong 1 gid & 4°C. Sau khi rira, phat hién IgG biotyn héa gin két t& bao bing
streptavidin-APC (Biolegend). Sau mot giv i ¢ 4°C, rira lai t€ bao va tai huyén phi
trong dém FACS va xac dinh mat do huynh quang cia té bao trong thiét bi
FACSArray ™.

Thir nghiém kha ning gin két ddng thoi cia MOR08159 va MOR08213 vdi té
bao chuyén nhidm ActRIIB ctia ngudi bang FACS, va bdo cdo gin két dic hiéu cua
mdt minh MORO08159 (b6i den ddm nét) hodc khi c¢6 mat MOR08213 (nét dit dam
nét) so véi isotyp dbi ching (mau den) hoic isotyp dbi ching khi c¢6 mat MOR08213
(nét dut) (Fig. 8).

Khi c¢6 mit MOR08213, gén két cia MORO08159 bi giam dang ké goi ¥ rang hai

khang thé nay gan két voi cung vi tri hodc véi cac vi tri ¢ thé co mdt vai mic do ndi
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chdng, hodc gin két cia MOR08213 véi vi tri khac biét nhung gan, c6 thé gy can tro
khong gian gén két cia MOR08159.

Lap ban dd epitop

St dung mét sb phwong phép bd sung dé xac dinh epitop gin két khang thé
MORO08159. Trong vi du nay, danh sd gbc véi su tham chiéu trinh ty axit amin
ACctRIIB chiéu dai diy du (SEQ ID NO: 181).

Lai diém (Dot blot)

Tién hanh phan tich lai diém cta epitop MOR08159. Chim ActRIIB nguyén
béan va bién tinh (bi khir va 1am bién tinh nhiét) 1én trén mang nitroxenluloza, do bang
MORO08159, va phét hién bang khang thé khang khang thé clia nguoi dugc gén nhan.
Chi phat hién ActRIIB nguyén ban, nhung khéng phat hién ActRIIB khir va bién tinh
do nhiét. Két qua cho thy ring epitop 14 epitop ciu hinh.

Nghién ctru dot bién

Tao thu vién viing ngoai bio ciia ActRIIB (aa 21 — 120) bing PCR uu tién 15i
va bidu hién cac bién thé trong chu chit ctia E. coli. Thir nghiém su gin két cia
khoang 30000 (phan nho cua kich thudc thu vién theo ly thuyét) bién thé nay dbi véi
MORO08159 bing sang loc dé loc khuan lac va nhuém western. Xéac dinh cac bién thé
chi thé hién yéu hoic khong gén két véi MOR08159 boi ELISA. Mitc biéu hién (dugc
phat hién bing khang thé khang khang thé Flag) va so sanh su gan két MOR08159 cua
cac bién thé ActRIIB véi ActRIIB kiéu dai. Néu biéu hién t6i thieu 1a 75% kiéu dai va
gén két v6i MOR08159 nho hon 25%, bién thé duoc danh gia 14 c6 lién quan trong
gén két MOR08159. Xem xét chi nhiing bién thé ¢ dot bién diém duy nhat, ma khong

bién dang cAu trac 16 rang (nhu vi dy, dot bién xystein tao cau S-9S).

Hau hét cac dot bién ¢ gén két MORO08159 bi ngan can duoc tim thdy trong dai
tir vi tri K75 dén D81, chi ra rdng ving nay quan trong cho gin két khang thé. Cac dot
bién & vi tri W78, D80 va D81 duoc phét hién 13 1am giam gan két MOR08159 déng
ké.
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Dan peptit vong

U tap hop céc peptit vong dan xuét tir khang nguyén trinh dién trén chip peptit
v6i khang thé quan tdm. Tién hanh xé4c dinh gin két khang thé peptit bing phan tich
RepliTope trong d6  chip peptit voi khang thé so cap sau d6 1a khang thé tha cép
danh diu huynh quang dinh huéng khang phan Fc cia khéang thé so cdp. Sau mot s6
budce rira, 1am khd chip peptit bing cach sit dung ly tAm chip va quét trong hé thdng

quét chip c6 do phan tach cao véi cac thiét 1ap budc song thich hop.

Chip bao gdm ba dan phu, mdi dan phu thé hién peptit vong c6 ngudn gdc tir
ActRIIB (véi gbe Cys duoc dbi thanh Ser), ma dugc quét (dinh dang quét peptit
15/12). Véi thir nghiém d6i ching, thuc hién u chip v6i khang thé khong lién quan
(ACE18543, miu dbi ching isotop) sau do 14 khang thé th cdp dugc danh ddu huynh
quang (khang IgG ciia nguoi danh diu Cy-5) dé xac dinh tin hiéu dwong tinh gia.
Ngoai ra, thuc hién @ v6i khang thé dich, sau d6 1 véi khang thé thir cp danh déu
huynh quang.

Khéng thé MOR08159 (ACE19819) dugc thé hién 14 nhan dang mdt epitop, ma
duoc tim thdy trong ba peptit duoc thir nghiém (s6 18-20).
18 IELVKKGSWLDDFNS  (SEQ ID NO: 183)
19 VKKGSWLDDFNSYDR (SEQ ID NO: 184)
20 GSWLDDFNSYDRQES (SEQ ID NO: 185)
Trinh tu théng thudng dbi véi cac peptit ndy ma MORO08159 duoc coi 1 gin

két voi 1a 76GCWLDDFNC84 (SEQ ID NO: 186).

Ving tht hai ¢é cac dic tinh gin két yéu hon ciling dwgc nhan dang bang cach
stt dung phuong phap nay. Vung thir hai nay cé trinh tu 49CEGEQDKRLHCYASW63
(SEQ ID NO: 187).

Tinh thé hoc tia X

Biéu hién aa20-120 va aa24-117 caa ActRIIB & nguoi. Ngoai ra, biéu hién va
tinh sach ving Fab va Fv MOR08159 (thuc hién tat ca cac biéu hién trong E. coli). Str
dung cac protein nay, bén phirc protein (Fab MOR08159- 20-120 ActRIIB, Fab
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MORO08159- 24-117 ActRIIB, Fv MOR08159- 20-120 ActRIIB, Fv MOR08159- 24-
117 ActRIIB) dugc chudn bi, tinh sach va két tinh hoa

CAu triic tia X ctia Fab MOR08159 tu do dugc phan giai dén do phan giai
1,78A. Chu tric tia X ctia phitc Fv v&i ActRIIB-LBD duogc phan tach dén do phan giai
3,35A. Bing cach st dung khoang cach 3,9A tiéu chuin gidi han xac dinh céc gdc tiép
xtic, ¢6 thé x4c dinh dugc ring trinh ty 76GCWLDDFNC84 14 viing quan trong voi
phan bd gin két tinh trang trdi tir trinh tw 78WLDDFN83 (SEQ ID NO: 188). Hon
nita, sy twong tac cling duogc phat hién vai viung peptit 49 CEGEQDKRLHCYASW63.

Két qua cho thir nghiém ban dd epitop dugc tém tit trong Fig. 9.
Xéc nhan ai luc bang SET

Chuén bj cic pha lodng theo diy cua khang nguyén (mién ngoai bio cia
ActRIIB hoic ActRIIA) trong PBS 0,5% (khdi lwong/thé tich)BSA/0,02% (khéi
lwong/thé tich) Tween 20 va thém khang thé (MOR08159) vao mdi ndng dd khang
nguyén dén khi dat dugc ndng do khang thé khong ddi. Phan phdi hai 1an 100pl/giéng
mdi hdn hop pha lodng vao dia polypropylen MTP 96 giéng (Greiner). Pém thu
nghiém déng vai trd 1am d6i ching 4m va miu khong chtra khang nguyén 1am dbi
chung du,;ong (Bmax). Pay kin dia va i qua dém. Phu dia 96 giéng High Bind MTP
(Meso Scale Discovery) bang 25ul ActRIIB-Fc ciia chudt ndng d6 0,1pg/ml duoc pha
lodng trong PBS. Sau do, day kin dia nay va G qua dém & 4°C. Sau khi u, rira High
Bind MTP dugc phi khang nguyén bing PBS/0,05% (khdi Iugng/thé tich) Tween 20.
Sau d6, phong bé dia bang PBS/5% (khdi lwong/thé tich) BSA. Lip lai cic budc rira
va chuyén 50pl/giéng ché phidm khang thé-khang nguyén tir dia polypropylen MTP
sang dia High Bind MTP phu khang nguyén. U High Bind MTP trong 25 phut & nhiét
do trong phong. Sau ba budc rira bd sung, thém 25ul/giéng khang thé phat hién cua dé
khang khang thé cta nguodi danh déu Sulfo-Tag (Meso Scale Discovery) nong do
lpg/ml duge pha lodng trong dém thir nghi€ém va 1 trong mot gio ¢ nhiét do phong.
Sau khi rira dia, chuyén 50pl Read Buffer (Meso Scale Discovery) vao trong mdi
giéng. Tao va phat hién tin hiéu quang héa dién tir (ECL) bang thiét bi doc Sector
Imager 6000 (Meso Scale Discovery).
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Céc gia tri ECL dugc lap biéu dd véi ndng do khang nguyén twong tmg. Kp
duoc xac dinh bang cach khép biéu dd véi mo hinh khép dwgc mo ta boi Piehler I, et
al. (J Immunol Methods; 1997, 201(2): 189-206).

Gia tri Kp va d6 1éch chudn bao céo duge xac dinh tir cac gia tri Kp riéng 1¢ thu

duogc tir cac thir nghiém doc lap.

Tir cac thir nghiém nay, xac dinh dugc gid tri trung binh clia hing s6 cin bang
Kpla 1,73 (£0,31) pM d6i voi ActRIIB & nguoi, trong khi x4c dinh dugc gia tri trung
binh ctia hing s6 can bang phan ly Kp 14 434 (£25) pM dbi véi ActRIIA.

Puogc hi€u rang sang ché dugc mo ta chi bang cach vi du va cac stra doi c6 the

dugc thuc hién ma van nam trong pham vi va tinh than cia sang ché.
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YEU CAU BAO HQ

1. Khang thé khang ActRIIB hoic manh chirc ning chira phén gin két khang nguyén
clia no, trong d6 khang thé hoic manh chirc ning da néu gin két v6i mién gin két phdi
t ctia ActRIIB, va trong d6 khang thé niy bao gébm CDRI ciia ving bién dbi trén
chudi ning chira trinh tu axit amin dugc chon tir nhém bao gém SEQ ID NO: 9 va 11;
CDR2 cua vung bién dbi trén chudi ning chira trinh tu axit amin dugc chon tir nhom
bao gdm SEQ ID NO: 23 va 25; CDR3 cua ving bién ddi trén chudi ning chira trinh
tu axit amin duge chon tir nhom bao gdm SEQ ID NO: 37 va 39; CDRI cua ving bién
dbi trén chudi nhe chira trinh ty axit amin duoc chon tir nhom bao g6m SEQ ID NO:
51 va 53; CDR2 cua vung bién d@bi trén chudi nhe chua trinh tu axit amin dugc chon tir
nhém bao gdm SEQ ID NO: 65 va 67; va CDR3 ciia ving bién ddi trén chudi nhe
chtra trinh tu axit amin dugc chon tir nhdm bao gém SEQ ID NO: 79 va 81.

2. Khang thé khang ActRIIB hoic manh chirc ning chira phén gin két khang nguyén
ciia né theo didm 1, trong d6 khang thé hoic manh chirc ning da néu gin két véi

ActRIIB giita cac axit amin 19-134 ctia SEQ ID NO: 181.

3. Khang thé khang ActRIIB hodc manh chic ning chira phan gin két khang nguyén
ciia n6 theo diém 1, trong d6 khang thé hosic manh chirc ning da néu gin két véi

ActRIIB v6i Kp nho hon hodc bing 1nM.

4. Khang thé khang ActRIIB hodc manh chic ning chira phén gin két khang nguyén
cta no theo diém 1, trong d6 khang thd hodc manh chirc ning da néu gin két voi

ActRIIB v6i Kp nhé hon hodc bang 100pM.

5. Khang thé khang ActRIIB hogc manh chic ning chira phén gin két khang nguyén
ciia n6 theo diém 1, trong d6 khang thé di néu hodc manh chirc ndng cua né tc ché

myostatin gan két v6i ActRIIB.

6. Khang thé khang ActRIIB hodc manh chirc nang chira phin gin két khang nguyén
ciia n6 theo diém 1, trong d6 khang thé nay trc ché su truyén tin hiéu do myostatin kich

thich bang thtr nghiém gen thdng bao phu thuoc Smad.
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7. Khang thé khang ActRIIB hodc manh chirc ning chira phan gin két khang nguyén
ctia n6 theo diém 1, trong d6 khang thé nay gin két voi ActRIIB véi 4i luc gép 10 lan

hodc cao hon so véi 4i luc gin két voi ActRIIA.

8. Khang thé khang ActRIIB hodc manh chirc ning chtra phin gin két khang nguyén

cua nd, bao gom:

(a) CDRI ctia viing bién ddi trén chudi nang ctia SEQ ID NO: 9; CDR2 ciia ving bién
d6i trén chudi ning ciia SEQ ID NO: 23; CDR3 cua ving bién dbi trén chudi ning cua
SEQ ID NO: 37; CDRI ctia viing bién di trén chudi nhe ctia SEQ ID NO: 51; CDR2
ctia viing bién dbi trén chudi nhe ciia SEQ ID NO: 65; va CDR3 cua ving bién ddi trén

chudi nhe ctia SEQ ID NO: 79; hoic

(b) CDR1 ctia viing bién ddi trén chudi ning cua SEQ ID NO: 11; CDR2 cuia ving
bién ddi trén chudi nang ctia SEQ ID NO: 25; CDR3 cua ving bién ddi trén chudi
ning ciia SEQ ID NO: 39; CDRI1 ctia viing bién déi trén chudi nhe cia SEQ ID NO:
53; CDR2 ctia ving bién dbi trén chudi nhe cia SEQ ID NO: 67; va CDR3 clia ving
bién dbi trén chudi nhe cia SEQ ID NO: 81.

9. Khang thé khang ActRIIB hodc manh chirc niang chira phin gén két khang nguyén

cua no chura:

(a) trinh tu bién dbi chudi nhe ciia SEQ ID NO: 93 va trinh ty bién dbi chudi ning cua

SEQ ID NO: 107; hoac

(b) trinh tur bién ddi chudi nhe cia SEQ ID NO: 95 va trinh tu bién dbi chudi ning cta
SEQ ID NO: 109.

10. Khang thé hoic manh chirc ning chira phin gin két khang nguyén cua no theo
diém 1, trong d6 khang thé hoic manh chirc ning nay gin két véi epitop chira hodc

bao gdm:
(a) cac axit amin 78-83 ctia SEQ ID NO: 181 (WLDDFN—SEQ ID NO:188); hoic

(b) cac axit amin 76-84 cta SEQ ID NO: 181 (GCWLDDFNC—SEQ ID NO:186);

hoac
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(¢) cac axit amin 75-85 ciia SEQ ID NO: 181 (KGCWLDDFNCY—SEQ ID NO:190);

hodc
(d) céc axit amin 52-56 cia SEQ ID NO: 181 (EQDKR—SEQ ID NO:189); hodc

(e) cac axit amin 49-63 cia SEQ ID NO: 181 (CEGEQDKRLHCYASW—SEQ ID
NO:187); hoac

(f) cac axit amin 78-83 cua SEQ ID NO: 181 (WLDDEFN) va céc axit amin 52-56 cua
SEQ ID NO: 181 (EQDKR).

11. Khang thé hodc manh chirc ning chira phan gin két khang nguyén ctia no theo

diém 1, trong d6 khang thé nay thudc isotyp cia IgG1.

12. Khang thé hodc méanh chirc ning chira phén gin két khdng nguyén ciia n6 theo
diém 1, trong d6 khang thé nay dugc bién dbi chure ning tic dong thong qua dot bién

vung Fc.

13. Trinh tu polynucleotit phan l&p duoc md hoa vung bién ddi trén chudi ning
va/hodc ving bién dbi trén chudi nhe ciia khang thé hodc méanh chitc ning chira phan
gin két khang nguyén ciia n6, trong d6 khéng thé hodc manh chirc ning da néu gan két
v6i mién gin két phdi tir cia ActRIIB, va trong d6 khéng thé nay bao gbm CDRI ctia
ving bién ddi trén chudi ning chia trinh ty axit amin dugc chon tir nhom bao gdm
SEQ ID NO: 9 va 11; CDR2 cua vung bién dbi trén chudi néng chtra trinh tyu axit amin
duge chon tir nhém bao gdm SEQ ID NO: 23 va 25; CDR3 cuia viung bién ddi trén
chudi ning chira trinh ty axit amin dugc chon tir nhom bao gébm SEQ ID NO: 37 va
39; CDRI cua vung bién d6i trén chudi nhe chira trinh tu axit amin duoc chon tir nhom
bao gém SEQ ID NO: 51 va 53; CDR2 cua vung bién ddi trén chudi nhe chira trinh tu
axit amin duoc chon tir nhém bao gém SEQ ID NO: 65 va 67; va CDR3 cua vung bién
dbi trén chudi nhe chira trinh tu axit amin dugc chon tir nhém bao g@)ln SEQ ID No: 79

va 81.

14. Vecto tach dong chira mdt hodc nhiéu ban sao cua trinh tu polynucleotit phan 1ap

duoc theo diém 13.
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15. Vecto biéu hién chira mot hodc nhiéu ban sao cia trinh tu polynucleotit phén 1ap

duoc theo diém 13.
16. Té bao chu chira mot hoac nhidu ban sao ciia vecto theo diém 14 hogc 15.

17. Quy trinh didu ché khang thé hoic manh chirc ning chua phan gin két khang
nguyén cua no, bao gbdm cac budc nudi cay té bao chu chura vecto tich dong hodc
vecto biéu hién ma héa khang thé hoic manh chirc nang chira phin gin két khang
nguyén cia no theo diém 1, va phan 1ap khang thé hodc manh chitc nang chira phan

gan két khang nguyén cua no.

18. Dugc phém chira khang thé hodc manh chirc ning chua phan gin két khing

nguyén ctia n6 theo di€m 1.

19. Dugc pham theo diém 18, trong do dugc phim nay con chira chét pha lodng hodc

chéit mang dugc dung.

20. Dugc phdm theo diém 18, trong d6 dwoc phim nay con chira mot hodc nhiéu hoat

chét bd sung.

21. Dugc phém theo diém 20, trong d6 hoat chét bd sung di néu dugc chon tir IGF-1,
IGF-2 hodc céc bién thé c6 hoat tinh ciia IGF-1 hodc IGF-2, khang thé khang
myostatin, tién peptit myostatin, protein bao vé myostatin ma gin két voi ActRIIB
nhung khong hoat héa n6, chit chii van beta 2, chat chi van Ghrelin, SARM, chit chu

van/chit bit chude GH, va follistatin.
22. Dugc phim chira khang thé theo diém 1.
23. Khang thé dugc ma hoa boi pBW524 (DSM22874).

24. Khang thé khang ActRIIB hodc manh chirc nang chtra phin gin két khang nguyén
cua no, bao gém trinh tu bién dbi chudi ning va trinh tyu bién ddi chudi nhe, trong do

trinh tu bién ddi chudi nhe chira SEQ ID NO: 93.

25. Khang thé khang ActRIIB hogc manh chirc nang chira phan gin két khang nguyén
ciia 06, bao gdm trinh tu bién ddi chudi ning va trinh tu bién dbi chudi nhe, trong do

trinh tu bién di chudi nang nay chira: CDR1 clia ving bién doi trén chudi ning chira
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26. Khang thé khang ActRIIB hodc manh chic ning chira phin gin két khang nguyén
cua no bao gém: trinh tu bién d6i chudi nang va trinh tu bién dbi chudi nhe, trong do

trinh ty bién ddi chudi ning nay chira SEQ ID NO: 107.

27. Khéng thé khang ActRIIB hodc manh chirc ning chira phan gén két khang nguyén
cua nd, bao gém: trinh tu bién ddi chudi nang va trinh ty bién ddi chudi nhe, trong do
trinh ty bién ddi chudi nhe chira: CDR1 ciia viing bién ddi trén chudi nhe chira SEQ ID
NO: 51, CDR2 cua vung bién dbi trén chudi nhe chita SEQ ID NO: 65; va CDR3 cua
viing bién ddi trén chudi nhe chita SEQ ID NO: 79.

28. Khang thé khang ActRIIB hodc manh chiic ning chira phin gin két khang nguyén

cuia no, bao gom:

CDRI ciia viing bién ddi trén chudi ning ciia SEQ ID NO: 9; CDR2 ciia ving bién dbi
trén chudi ning cua SEQ ID NO: 23; CDR3 cua ving bién dbi trén chudi ning cua
SEQ ID NO: 37; CDRI1 cua vung bién dbi trén chudi nhe ciia SEQ ID NO: 51; CDR2
clia viing bién ddi trén chudi nhe ctia SEQ ID NO: 65; va CDR3 ctia viing bién ddi trén
chudi nhe cia SEQ ID NO: 79.

29. Khéang thé khang ActRIIB hodc manh chirc ning chira phan gin két khang nguyén

ctia no, bao gdm:

CDRI1 ctia viing bién d6i trén chudi ning cia SEQ ID NO: 11; CDR2 cua ving bién
d6i trén chudi ning ctia SEQ ID NO: 25; CDR3 cia ving bién ddi trén chudi ning cia
SEQ ID NO: 39; CDRI1 cua vung bién ddi trén chudi nhe cia SEQ ID NO: 53; CDR2
clia viing bién ddi trén chudi nhe cia SEQ ID NO: 67; va CDR3 ctia viing bién ddi trén
chudi nhe cia SEQ ID NO: 81.
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DANH MUC TRINH TU
<110> Novartis AG
<120> Khang thé kha&ng thu thé activin IIB (ActRIIB), quy trinh didu ché
va dugc phdm chtta khang thé& nay

<130> 53508

<150> US 61/173004
<151> .2009-04-27

<150> US 61/306137
<151> 2010-02-19

<160> 190
<170> Patentin ban 3.3

<210> 1

<211> 10
<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 1

Gly Tyr Thr Phe Thr Ser Ser Tyr Ile Asn

1 5 10
<210> 2

<211> 10

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 2

Gly Tyr Thr Phe Thr Ser Ser Tyr Ile Asn

1 5 10
<210> 3

<211> 10

<212> PRT

<213> Nhén tao

<220>
<223> CDR
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3

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
PRT
Nhéan

CDR

4

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
PRT
Nhéan
CDR

5

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
PRT
Nhén

CDR

6

Gly Tyr Thr

1

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

<220>

10
PRT
Nhén

Phe

tao

Phe

tao

Phe

tao

Phe

tao

19591

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr '‘Ser Ser Tyr Ile Asn
5 10
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<400>

CDR

7

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
PRT
Nhéan

CDR

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
PRT
Nhéan

CDR

9

Gly Tyr Thr

1

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

<220>
<223>

<400>

10
10
PRT
Nhéan

CDR

10

Gly Tyr Thr

1

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

11
10
PRT
Nhan

Phe

tao

Phe

tao

Phe

tao

Phe

tao

19591

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10
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<220>
<223>

<400>

CDR

11

Gly Tyr Thr

1

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

<220>
<223>

<400>

12
10
PRT
Nhén

CDR

12

Gly Tyr Thr

1

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

<220>
<223>

<400>

13
10
PRT
Nhan

CDR

13

Gly Tyr Thr

1

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

<220>
<223>

<400>

14
10
PRT
Nhén

CDR

14

Gly Tyr Thr

1

<210>
<211>

15
17

Phe

tao

Phe

tao

Phe

tao

Phe

19591

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10

Thr Ser Ser Tyr Ile Asn
5 10
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<212> PRT
<213> Nhén tao

<220>
<223> CDR
<400> 15

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

1 5 10 15
Gly

<210> 16

<211> 17

<212> PRT

<213> ©Nhén tao

<220>
<223> CDR
<400> 16

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

1 5 10 15
Gly

<210> 17

<211> 17

<212> PRT

<213> ©Nhén tao

<220>
<223> CDR
<400> 17

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

1 5 10 15
Gly

<210> 18

<211> 17
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<212> PRT
<213> Nhén tao

<220>
<223> CDR
<400> 18

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

1 5 10 15
Gly

<210> 19

<211> 17

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 19

Met Ile Asn Ala Pro Ile Gly Thr Thr Arg Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 20

<211> 17

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 20

Gln Ile Asn Ala Ala Ser Gly Met Thr Arg Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 21

<211> 17
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<212> PRT
<213> Nhén tao

<220>
<223> CDR
<400> 21

Met Ile Asn Ala Pro Ile Gly Thr Thr Arg Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 22

<211> 17

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 22

Thr Ile Asn Pro Val Ser Gly Asn Thr Arg Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 23

<211> 17

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 23

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

1 5 10 15
Gly

<210> 24

<211> 17
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<212> PRT
<213> ©Nhén tao

<220>
<223> CDR
<400> 24

Gln Ile Asn Ala Ala Ser Gly Met Thr Arg Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 25

<211> 17

<212> PRT

<213> ©Nhéan tao

<220>
<223> CDR
<400> 25

Asn Ile Asn Ala Ala Ala Gly Ile Thr Leu Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 26

<211> 17

<212> PRT

<213> ©Nhén tao

<220>
<223> CDR
<400> 26

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

1 5 10 15
Gly

<210> 27

<211> 17
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<212> PRT
<213> Nhén tao

<220>
<223> CDR
<400> 27

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

1 5 10 15
Gly

<210> 28

<211> 17

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 28

Asn Ile Asn Pro Ala Thr Gly His Ala Asp Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly

<210> 29

<211> &6

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 29

Gly Gly Trp Phe Asp Tyr

1 5
<210> 30

<211> 6

<212> PRT

<213> Nhéan tao

<220>
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<223>

<400>

CDR

30

Gly Gly Trp

1

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

<220>
<223>

<400>

31

PRT

Nhén

CDR

31

Gly Gly Trp

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

<220>
<223>

<400>

32

PRT

Nhéan

CDR

32

Gly Gly Trp

1

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

<220>
<223>

<400>

33

PRT

Nhéan

CDR

33

Gly Gly Trp

1

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

34

PRT
Nhéan

Phe

tao

Phe

tao

Phe

tao

Phe

tao

Asp Tyr

Asp Tyr

Asp Tyr

Asp Tyr

19591
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<220>
<223>

<400>

CDR

34

Gly Gly Trp

1

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

<220>
<223>

<400>

35

PRT

Nhéan

CDR

35

Gly Gly Trp

1

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

<220>
<223>

<400>

36

PRT

Nhéan

CDR

36

Gly Gly Trp

1

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

<220>
<223>

<400>

37

PRT

Nhéan

CDR

37

Gly Gly Trp

1

<210>
<211>

38
6

Phe

tao

Phe

tao

Phe

tao

Phe

Asp Tyr

Asp Tyr

Asp Tyr

Asp Tyr

19591
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<212>
<213>

<220>
<223>

<400>

PRT
Nhéan

CDR

38

Gly Gly Trp

1

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

<220>
<223>

<400>

39

PRT

Nhéan

CDR

39

Gly Gly Trp

1

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

<220>
<223>

<400>

40

PRT

Nhéan

CDR

40

Gly Gly Trp

1

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

<220>
<223>

<400>

41

PRT

Nhén

CDR

41

Gly Gly Trp

1

tao

Phe

tao

Phe

tao

Phe

tao

Phe

Asp Tyr

Asp Tyr

Asp Tyr

Asp Tyr

19591
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<210> 42
<211> 6
<212> PRT
<213> Nhén
<220>

<223> CDR
<400> 42

Gly Gly Trp
1

<210> 43
<211> 14
<212> PRT
<213> Nhén
<220>

<223> CDR
<400> 43

Thr Gly Thr
1

<210> 44
<211> 14
<212> PRT

<213> Nhéan

<220>
<223> CDR
<400> 44

Thr Gly Thr
1

<210> 45
<211> 14
<212> PRT

<213> Nhén

<220>
<223> CDR
<400> 45

Thr Gly Thr
1

19591

tao

Phe Asp Tyr

tao

Ser Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

tao

Ser Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

tao

Ser Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

-114-



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

<220>
<223>

<400>

46
14
PRT
Nhén

CDR

46

Thr Gly Thr

1

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

<220>
<223>

<400>

47
14
PRT
Nhén

CDR

47

Thr Gly Thr

1

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

<220>
<223>

<400>

48
14
PRT
Nhén

CDR

48

Thr Gly Thr

1

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

<220>
<223>

<400>

49
14
PRT
Nhén

CDR

49

tao

Ser

tao

Ser

tao

Ser

tao

19591

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10
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Thr Gly Thr

1

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

<220>
<223>

<400>

50
14
PRT
Nhéan

CDR

50

Thr Gly Thr

1

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

<220>
<223>

<400>

51
14
PRT
Nhén

CDR

51

Thr Gly Thr

1

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

<220>
<223>

<400>

52
14
PRT
Nhéan

CDR

52

Thr Gly Thr

1

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

<220>
<223>

53
14
PRT
Nhén

CDR

Ser

tao

Ser

tao

Ser

tao

Ser

tao

19591

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10
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<400>

53

Thr Gly Thr

1

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

<220>
<223>

<400>

54
14
PRT
Nhén

CDR

54

Thr Gly Thr

1

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

<220>
<223>

<400>

55
14
PRT
Nhéan

CDR

55

Thr Gly Thr

1

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

<220>
<223>

<400>

56
14
PRT
Nhén

CDR

56

Thr Gly Thr

1

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

<220>

57
11
PRT
Nhén

Ser

tao

Ser

tao

Ser

tao

Ser

tao

19591

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10

Ser Asp Val Gly Ser Tyr Asn Tyr Val Asn
5 10
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19591

<223> CDR
<400> 57

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 58

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 58

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 59

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 59

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 60
<211> 11

<212> PRT
<213> Nhén tao

<220>
<223> CDR

<400> 60

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 61
<211> 11

<212> PRT
<213> Nhén tao
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<220>
<223>

<400>

CDR

6l

Leu Met Ile

1

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

<220>
<223>

<400>

62
11
PRT
Nhén

CDR

62

Leu Met Ile

1

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

<220>
<223>

<400>

63
11
PRT
Nhén

CDR

63

Leu Met Ile

1

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

<220>
<223>

<400>

64
11
PRT
Nhéan

CDR

64

Leu Met Ile

1

<210>
<211>

65
11

Tyr

tao

Tyr

tao

Tyr

tao

Tyr

19591

Gly Val Ser Lys Arg Pro Ser
5 10

Gly Val Ser Lys Arg Pro Ser
5 10

Gly Val Ser Lys Arg Pro Ser
5 10

Gly Val Ser Lys Arg Pro Ser
5 10
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19591

<212> PRT
<213> Nhén tao

<220>
<223> CDR
<400> 65

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 66

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 66

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 67

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 67

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 68

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 68

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser
1 5 10
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19591

<210> 69
<211> 11
<212> PRT

<213> ©Nhén tao

<220>
<223> CDR
<400> 69

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 70

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 70

Leu Met Ile Tyr Gly Val Ser Lys Arg Pro Ser

1 5 10
<210> 71

<211> 9

<212> PRT

<213> ©Nhén tao

<220>
<223> CDR
<400> 71

Gln Ala Trp Thr Ser Lys Met Ala Gly
1 5

<210> 72
<211> 9
<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 72

Ser Ser Tyr Thr Arg Met Gly His Pro
1 5
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

73
10
PRT
Nhéan

CDR

73

Ala Thr Tyr

1

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

<220>
<223>

<400>

74
10
PRT
Nhan

CDR

74

Gly Thr Phe

1

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

<220>
<223>

<400>

75

PRT

Nhén

CDR

75

Gln Ala Trp

1

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

<220>
<223>

<400>

76

PRT

Nhéan

CDR

76

19591

tao

Gly Lys Gly Val Thr Pro Pro
5 10

tao

Ala Gly Gly Ser Tyr Tyr Gly
5 10

tao

Thr Ser Lys Met Ala Gly

5

tao
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19591

Gln Ala Trp Thr Ser Lys Met Ala Gly
1 5

<210> 77
<211> 10
<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 77

Gly Thr Phe Ala Gly Gly Ser Tyr Tyr Gly

1 5 10
<210> 78

<211> 10

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 78

Gly Thr Phe Ala Gly Gly Ser Tyr Tyr Gly

1 5 10
<210> 79

<211> 10

<212> PRT

<213> Nhén tao

<220>
<223> CDR
<400> 79

Gly Thr Phe Ala Gly Gly Ser Tyr Tyr Gly

1 5 10
<210> 80

<211> 10

<212> PRT

<213> Nhén tao

<220>
<223> CDR
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<400>

80

Gly Thr Phe

1

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

<220>
<223>

<400>

81
10
PRT
Nhéan

CDR

81

Gly Thr Phe

1

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

<220>
<223>

<400>

82
10
PRT
Nhan

CDR

82

Gly Thr Phe

1

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

<220>
<223>

<400>

83
10
PRT
Nhén

CDR

83

Gly Thr Phe

1

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

<220>

84
10
PRT
Nhén

Ala

tao

Ala

tao

Ala

tao

Ala

tao

19591

Gly Gly Ser Tyr Tyr Gly
5 10

Gly Gly Ser Tyr Tyr Gly
5 10

Gly Gly Ser Tyr Tyr Gly
5 10

Gly Gly Ser Tyr Tyr Gly
5 10
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<223>

<400>

CDR

84

Gly Thr Phe

1

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

<220>
<223>

<400>

85
112
PRT
Nhéan

VL

85

Asp Ile Ala

1

Ser

Asn

Met

Ser

65

Gln

Met

Ile

Tyr

Ile

50

Gly

Ala

Ala

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

<220>
<223>

Thr

Val
35

Tyr

Ser

Glu

Gly

86
112
PRT
Nhéan

VL

19591

Ala Gly Gly Ser Tyr Tyr Gly

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Val
100

tao

5

Thr

Ser

Trp

Val

Ser

Glu

85

Phe

Gln

Cys

Tyr

Ser

Gly

70

Ala

Gly

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ser

Thr

25

His

Pro

Ala

Tyr

Thr
105

10

Val

10

Ser

Pro

Ser

Ser

Cys

90

Lys

-125-

Ser

Ser

Gly

Gly

Leu

75

Gln

Leu

Gly

Asp

Lys

Val

60

Thr

Ala

Thr

Ser

Val

Ala

45

Ser

Ile

Trp

Val

Pro

Gly

30

Pro

Asn

Ser

Thr

Leu
110

Gly

15

Ser

Lys

Arg

Gly

Ser

95

Gly

Gln

Tyr

Leu

Phe

Leu

80

Lys

Gln



<400>

86

Asp Ile Ala

1

Ser

Asn

Met

Ser

65

Gln

Gly

Ile

Tyr

Ile

50

Gly

Ala

His

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

<220>
<223>

<400>

Thr

Val
35

Tyr

Ser

Glu

Pro

87
113
PRT
Nhén

VL

87

Asp Ile Ala

1

Ser Ile Thr

Asn Tyr Val

35

Met Ile Tyr

50

Leu

Ile

20

Asn

Gly

Lys

Asp

Val
100

tao

Leu

Ile

20

Asn

Gly

Thr

Ser

Trp

Val

Ser

Glu

85

Phe

Thr

Ser

Trp

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Gly

Gln

Cys

Tyr

Ser

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Pro

Thr

Gln

Lys
55

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ala

Gly

Gln

40

Arg

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Thr
105

Ser

Thr

25

His

Pro

Val

10

Ser

Pro

Ser

Ser

Cys

90

Lys

Val

10

Ser

Pro

Ser

-126-

Ser

Ser

Gly

Gly

Leu

75

Ser

Leu

Ser

Ser

Gly

Gly

Gly

Asp

Lys

Val

60

Thr

Ser

Thr

Gly

Asp

Lys

Val
60

Ser

Val

Ala

45

Ser

Ile

Tyr

Val

Ser

Val

Ala

45

Ser

Pro

Gly

30

Pro

Asn

Ser

Thr

Leu
110

Pro

Gly

30

Pro

Asn

Gly

15

Ser

Lys

Arg

Gly

Arg

95

Gly

Gly

15

Ser

Lys

Arg

Gln

Tyr

Leu

Phe

Leu

80

Met

Gln

Gln

Tyr

Leu

Phe



19591

Ser Gly Ser Lys Ser Gly Asn Thr Ala

65

Gln Ala Glu Asp

Val Thr Pro Pro

Gln

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

<220>
<223>

<400>

88
113
PRT
Nhén

VL

88

Asp Ile Ala

1

Ser

Asn

Met

Ser

65

Gln

Ser

Ile

Tyr

Ile

50

Gly

Ala

Tyr

Thr

Val

35

Tyr

Ser

Glu

Tyr

100

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly
100

70

Glu Ala Asp Tyr Tyr

85

Val Phe Gly Gly Gly

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Thr

Gln

Lys

Asn

Asp

Gly

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

105

Ser

Thr

25

His

Pro

Ala

Tyr

Gly
105

Ser Leu Thr Ile

75

Cys Ala Thr Tyr

90

Thr Lys Leu Thr

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

-127-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Ser

Gly

Val
110

Pro

Gly

30

Pro

Asn

Ser

Ala

Val
110

Gly

Lys

Leu

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Leu
80

Gly

Gly

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly



Gln

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

<220>
<223>

<400>

89
112
PRT
Nhén

VL

89

Asp Ile Ala

1

Ser

Asn

Met

Ser

65

Gln

Met

Ile

Tyr

Ile

50

Gly

Ala

Ala

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

<220>
<223>

<400>

Thr

Val
35

Tyr

Ser

Glu

Gly

90
112
PRT
Nhéan

VL

90

tao

Leu Thr Gln Pro

Ile Ser Cys Thr
20

Asn Trp Tyr Gln

Gly Val Ser Lys
55

Lys Ser Gly Asn
70

Asp Glu Ala Asp
85

Val Phe Gly Gly
100

tao

Ala

Gly

Gln

40

Arg

Thr

Tyr

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Thr
105

Val

10

Ser

Pro

Ser

Ser

Cys

90

Lys

-128-

Ser

Ser

Gly

Gly

Leu

75

Gln

Leu

Gly

Asp

Lys

Val

60

Thr

Ala

Thr

Ser

Val

Ala

45

Ser

Ile

Trp

Val

Pro

Gly

30

Pro

Asn

Ser

Thr

Leu
110

Gly

15

Ser

Lys

Arg

Gly

Ser

95

Gly

Gln

Tyr

Leu

Phe

Leu

80

Lys

Gln



Asp

Ser

Asn

Met

Ser

65

Gln

Met

Ile

Ile

Tyr

Ile

50

Gly

Ala

Ala

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

<220>
<223>

<400>

Ala

Thr

Val
35

Tyr

Ser

Glu

Gly

91
113
PRT
Nhéan

VL

91

Asp Ile Ala

1

Ser Ile Thr

Asn Tyr Val

35

Met Ile Tyr

50

Leu

Ile

20

Asn

Gly

Lys

Asp

Val
100

tao

Leu

Ile

20

Asn

Gly

Thr

Ser

Trp

Val

Ser

Glu

85

Phe

Thr

Ser

Trp

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Gly

Gln

Cys

Tyr

Ser

Pro

Thr

Gln

Lys

Asn

Asp

Gly

Pro

Thr

Gln

Lys

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Ala

Gly

Gln

40

Arg

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Thr
105

Ser

Thr

25

His

Pro

Val

10

Ser

Pro

Ser

Ser

Cys

90

Lys

Val

10

Ser

Pro

Ser

-129-

Ser

Ser

Gly

Gly

Leu

75

Gln

Leu

Ser

Ser

Gly

Gly

Gly

Asp

Lys

Val

60

Thr

Ala

Thr

Gly

Asp

Lys

Val
60

Ser

Val

Ala

45

Ser

Ile

Trp

Val

Ser

Val

Ala

45

Ser

Pro

Gly

30

Pro

Asn

Ser

Thr

Leu
110

Pro

Gly

30

Pro

Asn

Gly

15

Ser

Lys

Arg

Gly

Ser

95

Gly

Gly

15

Ser

Lys

Arg

Gln

Tyr

Leu

Phe

Leu

80

Lys

Gln

Gln

Tyr

Leu

Phe



Ser Gly Ser
65

Gln Ala Glu

Lys

Asp

19591

Ser Gly Asn Thr Ala

70

Glu Ala Asp Tyr Tyr

85

Ser Tyr Tyr Gly Val Phe Gly Gly Gly

Gln

<210> 92
<211> 113
<212> PRT
<213> Nhén
<220>

<223> VL
<400> 92

Asp Ile Ala
1

Ser Ile Thr

Asn Tyr Val
35

Met Ile Tyr
50

Ser Gly Ser
65

Gln Ala Glu

Ser Tyr Tyr

100

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly
100

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ala

Gln

40

Arg

Thr

Tyr

Gly

105

Ser

Thr

25

His

Pro

Ala

Tyr

Gly
105

Ser

Cys

90

Thr

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

-130-

Leu Thr Ile

75

Gly Thr Phe

Lys Leu Thr

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

vVal

60

Thr

Thr

Leu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Ser

Ala

Val
110

Pro

Gly

30

Pro

Asn

Ser

Ala

Val
110

Gly

Gly

95

Leu

Gly

15

Ser

Lys

Arg

Gly

Gly

Leu

Leu
80

Gly

Gly

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly



Gln

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

<220>
<223>

<400>
Asp Ile

1

Ser Ile

Asn Tyr

Met Ile
50

Ser Gly
65

Gln Ala

Ser Tyr

Gln

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

<220>
<223>

93
113
PRT
Nhan tao
VL

93

Ala Leu

Thr Ile
20

Val Asn
35

Tyr Gly

Ser Lys

Glu Asp

Tyr Gly
100

94

113

PRT
Nhén tao

VL

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Thr

Gln

Lys

Asn

Asp

Gly

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Gly
105

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

-131-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro

Gly

Pro

Asn

Ser

Ala

Val
110

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly



19591

<400> 94

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

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr
20 25 30

Asn Tyr Val Asn Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Gly Val Ser Lys Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Phe Ala Gly Gly
85 90 95

Ser Tyr Tyr Gly Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

Gln

<210> 95
<211> 113
<212>  PRT

<213> Nhén tao

<220>
<223> VL
<400> 95

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

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr
20 25 30

Asn Tyr Val Asn Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

-132-



Met Ile Tyr
50

Ser Gly Ser
65

Gln Ala Glu

Ser Tyr Tyr

Gln

<210> 96
<211> 113
<212> PRT
<213> Nhén
<220>

<223> VL
<400> 96

Asp Ile Ala
1

Ser Ile Thr

Asn Tyr Val
35

Met Ile Tyr
50

Ser Gly Ser
65

Gln Ala Glu

Gly Val Ser Lys Arg

55

Lys Ser Gly Asn Thr

Asp

Gly
100

tao

Leu

Ile

20

Asn

Lys

Asp

70

Glu Ala Asp Tyr

85

Val Phe Gly Gly

Thr

Ser

Trp

Val

Ser

Glu
85

Gln

Cys

Tyr

Ser

Gly

70

Ala

Pro

Thr

Gln

Lys

55

Asn

Asp

Ala

Gly

Gln

40

Arg

Thr

Tyr

19591

Pro

Ala

Tyr

Gly
105

Ser

Thr

25

His

Pro

Ala

Tyr

Ser

Ser

Cys

90

Thr

Val

10

Ser

Pro

Ser

Ser

Cys
90

-133-

Gly

Leu

75

Gly

Lys

Ser

Ser

Gly

Gly

Leu

75

Gly

Val

60

Thr

Thr

Leu

Gly

Asp

Lys

Val

60

Thr

Thr

Ser

Ile

Phe

Thr

Ser

vVal

Ala

45

Ser

Ile

Phe

Asn

Ser

Ala

Val
110

Pro

Gly

30

Pro

Asn

Ser

Ala

Arg

Gly

Gly

Leu

Gly

15

Ser

Lys

Arg

Gly

Gly
95

Phe

Leu

80

Gly

Gln

Tyr

Leu

Phe

Leu

80

Gly



19591

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

Gln

<210> 97
<211> 113
<212> PRT
<213> Nhén
<220>

<223> VL
<400> 97

Asp Ile Ala
1

Ser Ile Thr

Asn Tyr Val
35

Met Ile Tyr
50

Ser Gly Ser
65

Gln Ala Glu

Ser Tyr Tyr

Gln
<210> 98
<211> 113

100

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly
100

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

105

Ser Val
10

Thr Ser
25

His Pro

Pro Ser

Ala Ser

Tyr Cys

90

Gly Thr
105

-134-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

110

Pro

Gly

30

Pro

Asn

Ser

Ala

Val
110

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly



<212>
<213>

<220>
<223>

<400>
Asp Ile

1

Ser Ile

Asn Tyr

Met Ile
50

Ser Gly
65

Gln Ala

Ser Tyr

Gln

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

<220>
<223>

<400>

PRT
Nhéan

VL
98

Ala

Thr

Val
35

Tyr

Ser

Glu

Tyr

99
115
PRT
Nhén

VH

99

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly
100

tao

Thr Gln
5

Ser Cys

Trp Tyr

Val Ser

Ser Gly
70

Glu Ala
85

Val Phe

Pro

Thr

Gln

Lys

Asn

Asp

Gly

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Gly
105

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro

Gly

30

Pro

Asn

Ser

Ala

Val
110

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly

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

1

5

10

-135-

15



Ser Val Lys Val Ser Cys
20

Tyr Ile Asn Trp Val Arg
35

Gly Thr Ile Asn Pro Val
50

Gln Gly Arg Val Thr Met
65 70

Met Glu Leu Ser Ser Leu
85

Ala Arg Gly Gly Trp Phe
100

Val Ser Ser

115
<210> 100
<211> 115
<212> PRT

<213> Nhéan tao

<220>
<223> VH
<400> 100

Gln Val Gln Leu Val Gln
1 5

Ser Val Lys Val Ser Cys
20

Tyr Ile Asn Trp Val Arg
35

Gly Thr Ile Asn Pro Val
50

Lys

Gln

Ser

55

Thr

Arg

Asp

Ser

Lys

Gln

Ser
55

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

Ala

Ala

40

Gly

19591

Ser

25

Pro

Asn

Asp

Glu

Trp
105

Ala

Ser

25

Pro

Asn

Gly

Thr

Thr

Asp

90

Gly

Glu

10

Gly

Gly

Thr

-136-

Tyr

Gln

Ser

Ser

75

Thr

Gln

Val

Tyr

Gln

Ser

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Thr

Gly

Tyr

Phe

Leu

45

Ala

Ser

Val

Thr

Lys

Phe

Leu

45

Ala

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Pro

Thr

30

Glu

Gln

Ser

Trp

Lys

Ala

Tyr

95

Val

Ser

Met

Phe

Tyr

Cys

Thr

Gly Ala

15

Ser

Trp

Lys

Ser

Met

Phe



Gln Gly Arg

65

Met Glu Leu

Ala Arg Gly

Val Ser Ser

115
<210> 101
<211> 115
<212> PRT
<213> Nhén
<220>
<223> VH
<400> 101

Gln Val Gln
1

Ser Val Lys

Tyr Ile Asn
35

Gly Thr Ile
50

Gln Gly Arg
65

Met Glu Leu

Ala Arg Gly

19591

Val Thr Met Thr Arg Asp

70

Thr Ser Ile Ser

75

Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

85

Gly Trp Phe Asp Tyr Trp

100

tao

Leu

Val

20

Trp

Asn

Val

Ser

Gly
100

Val

Ser

Val

Pro

Thr

Ser

85

Trp

Gln

Cys

Arg

Val

Met

70

Leu

Phe

Ser

Lys

Gln

Ser

55

Thr

Arg

Asp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

105

Ala

Ser

25

Pro

Asn

Asp

Glu

Trp
105

90

Gly Gln Gly Thr

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

-137-

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Thr

Tyr

Leu
110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Ala

Tyr

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Tyr
80

Cys

Thr

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



Val Ser Ser

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

<220>
<223>

<400>

115

102
115
PRT
Nhéan

VH

102

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Val

Val

Ile

Thr

50

Gly

Glu

Arg

Ser

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

<220>
<223>

Lys

Asn
35

Ile

Arg

Leu

Gly

Ser
115

103
115
PRT
Nhéan

VH

tao

Leu

Val

20

Trp

Asn

Val

Ser

Gly
100

tao

Val

Ser

Val

Pro

Thr

Ser

85

Trp

Gln

Cys

Arg

Val

Met

70

Leu

Phe

Ser

Lys

Gln

Ser

55

Thr

Arg

Asp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

19591

Ala Glu
10

Ser Gly
25

Pro Gly

Asn Thr

Asp Thr

Glu Asp

90

Trp Gly
105

-138-

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



<400> 103

Gln Val Gln Leu Val Gln Ser Gly
1 5

Ser Val Lys Val Ser Cys Lys Ala
20

Tyr Ile Asn Trp Val Arg Gln Ala
35 40

Gly Met Ile Asn Ala Pro Ile Gly
50 55

Gln Gly Arg Val Thr Met Thr Arg
65 70

Met Glu Leu Ser Ser Leu Arg Ser
85

Ala Arg Gly Gly Trp Phe Asp Tyr
100

Val Ser Ser

115
<210> 104
<211> 115
<212> PRT

<213> Nhén tao

<220>
<223> VH
<400> 104

19591

Ala

Ser

25

Pro

Thr

Asp

Glu

Trp
105

Glu
10

Thr

Thr

Asp

90

Gly

Val

Tyr

Gln

Arg

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

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

1 5

Ser Val Lys Val Ser Cys Lys Ala
20

Tyr Ile Asn Trp Val Arg Gln Ala
35 40

10

Ser Gly Tyr Thr Phe

25

Pro Gly Gln Gly Leu

-139-

45

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr

Pro Gly Ala

15

Thr Ser Ser

30

Glu Trp Met



Gly Gln Ile
50

Gln Gly Arg

65

Met Glu Leu

Ala Arg Gly

Val Ser Ser

115
<210> 105
<211> 115
<212> PRT
<213> Nhén
<220>
<223> VH
<400> 105

Gln Val Gln
1

Ser Val Lys

Tyr Ile Asn
35

Gly Met Ile
50

Gln Gly Arg
65

Met Glu Leu

Asn

Val

Ser

Gly
100

tao

Leu

Val

20

Trp

Asn

Val

Ser

Ala

Thr

Ser

85

Trp

Val

Ser

Val

Ala

Thr

Ser
85

Ala Ser Gly

55

Met Thr Arg

70

Leu Arg Ser

Phe Asp Tyr

Gln

Cys

Arg

Pro

Met

70

Leu

Ser

Lys

Gln

Ile

55

Thr

Arg

Gly

Ala

Ala

40

Gly

Arg

Ser

19591

Met

Asp

Glu

Trp
105

Ala

Ser

25

Pro

Thr

Asp

Glu

Thr

Thr

Asp

90

Gly

Glu

10

Gly

Gly

Thr

Thr

Asp
90

-140-

Arg

Ser

75

Thr

Gln

Val

Tyr

Gln

Arg

Ser

75

Thr

Tyr

Ile

Ala

Gly

Lys

Thr

Gly

Tyr

60

Ile

Ala

Ala

Ser

Val

Thr

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Thr

Tyr

Leu
110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Lys

Ala

Tyr

95

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Phe

Tyr

80

Cys

Thr

Ala

Ser

Met

Phe

Tyr

80

Cys



19591

Ala Arg Gly Gly Trp Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr

Val Ser

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Ile

Gly Thr

50

Gln Gly

65

Met Glu

Ala Arg

Val Ser

<210>
<211>

100

Ser
115

106
115
PRT
Nhan tao
VH

106

Gln Leu Val Gln Ser Gly

Lys Val Ser Cys Lys Ala
20

Asn Trp Val Arg Gln Ala
35 40

Ile Asn Pro Val Ser Gly
55

Arg Val Thr Met Thr Arg
70

Leu Ser Ser Leu Arg Ser
85

Gly Gly Trp Phe Asp Tyr
100

Ser
115

107
115

105

Ala Glu
10

Ser Gly

25

Pro Gly

Asn Thr

Asp Thr

Glu Asp

Trp Gly
105

-141-

Val

Tyr

Gln

Arg

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

Val

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



<212>
<213>

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Ile

Gly Thr
50

Gln Gly
65

Met Glu

Ala Arg

Val Ser

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

<220>
<223>

<400>

Gln Val
1

PRT
Nhéan

VH
107

Gln

Asn
35

Ile

Arg

Leu

Gly

Ser
115

108
115
PRT
Nhéan
VH

108

Gln

tao

Leu Val

Val Ser

20

Trp Val

Asn Pro

Val Thr

Ser Ser

85

Gly Trp
100

tao

Gln

Cys

Val

Met

70

Leu

Phe

Ser

Lys

Gln

Ser

55

Thr

Arg

Asp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

19591

Ala Glu
10

Ser Gly
25

Pro Gly

Ser Thr

Asp Thr

Glu Asp

90

Trp Gly
105

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr

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

5

10

-142-

15



Ser

Tyr

Gly

Gln

65

Met

Ala

Val

Val

Ile

Gln

50

Gly

Glu

Arg

Ser

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

<220>
<223>

<400>

Lys

Asn
35

Ile

Arg

Leu

Gly

Ser
115

109
115
PRT
Nhéan

VH

109

Gln Val Gln

1

Ser Val Lys

Tyr Ile Asn

35

Gly Asn Ile

50

Val

20

Trp

Asn

Val

Ser

Gly
100

tao

Ser

Val

Ala

Thr

Ser

85

Trp

Cys

Arg

Ala

Met

70

Leu

Phe

Leu Val Gln

5

Val Ser Cys

20

Trp Val Arg

Asn Ala Ala

Lys

Gln

Ser

55

Thr

Arg

Asp

Ser

Lys

Gln

Ala
55

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

Ala

Ala

40

Gly

19591

Ser Gly

25

Pro Gly

Met Thr

Asp Thr

Glu Asp

Trp Gly
105

Ala Glu
10

Ser Gly
25

Pro Gly

Ile Thr

-143-

Tyr

Gln

Arg

Ser

75

Thr

Gln

Val

Tyr

Gln

Leu

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Thr

Gly

Tyr
60

Phe

Leu

45

Ala

Ser

Val

Thr

Lys

Phe

Leu

45

Ala

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Pro

Thr

30

Glu

Gln

Ser

Trp

Lys

Ala

Tyr

Val

Ser

Met

Phe

Tyr

80

Cys

Thr

Gly Ala

15

Ser

Trp

Lys

Ser

Met

Phe



Gln Gly Arg Val

65

Met Glu Leu Ser

Ala Arg

Val Ser

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Ile

Gly Thr
50

Gln Gly
65

Met Glu

Ala Arg

Gly Gly
100

Ser
115

110
115
PRT
Nhén tao

VH
110

Gln Leu

Lys Val
20

Asn Trp

35

Ile Asn

Arg Val

Leu Ser

Gly Gly
100

19591

Thr Met Thr Arg Asp

70

Thr Ser Ile Ser

75

Ser Leu Arg Ser Glu Asp Thr Ala Val

85

Trp Phe Asp Tyr Trp

Val

Ser

Val

Pro

Thr

Ser

85

Trp

Gln

Cys

Arg

Pro

Met

70

Leu

Phe

Ser

Lys

Gln

Thr

55

Thr

Arg

Asp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

105

Ala

Ser

25

Pro

Gly

Asp

Glu

Trp
105

90

Gly Gln Gly Thr

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

-144-

Val

Tyr

Gln

Tyr

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Thr

Tyr

Leu
110

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Ala

Tyr

95

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Tyr

Cys

Thr

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



Val Ser

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Ile

Gly Gly
50

Gln Gly
65

Met Glu

Ala Arg

Val Ser

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

<220>
<223>

19591

Ser
115

111
115
PRT
Nhén tao
VH

111

Gln Leu Val Gln Ser Gly Ala Glu

Lys Val Ser Cys Lys Ala Ser Gly
20 25

Asn Trp Val Arg Gln Ala Pro Gly
35 40
Ile Asn Pro Pro Ala Gly Thr Thr
55
Arg Val Thr Met Thr Arg Asp Thr
70
Leu Ser Ser Leu Arg Ser Glu Asp
85 90
Gly Gly Trp Phe Asp Tyr Trp Gly
100 105
Ser
115
112
115
PRT
Nhén tao
VH

-145-

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



<400> 112
Gln Val Gln
1

Ser Val Lys

Ile Asn

35

Tyr

Gly Asn Ile

50

Gln
65

Gly Arg

Met Glu Leu

Ala Arg Gly

Val Ser

115

Ser

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

113
336
ADN
Nhéan

<220>

<223> VL

<400> 113
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag

tttggcggeg

Leu Val G1

Val
20

Ser

Trp Val

Asn Pro Al

Val Thr Me

70

Ser Le

85

Ser

Gly
100

Trp

tao

tgacccagcc

gtactagcag

aggcgccgaa

ttagcggatc
acgaagcgga

gcacgaagtt

Cys

Arg

Phe

19591

n Ser Gly

Lys Ala

Gln Ala

40

a Thr
55

Gly

t Thr Arg

u Arg Ser

Asp Tyr

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

aaccgttctt

Ala Glu

10

Val

Ser
25

Gly Tyr

Pro Gly Gln

His Ala Asp

Thr Ser

75

Asp

Glu Asp Thr

90

Trp Gln

105

Gly

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
caggcttgga

ggccag

-146-

Lys Lys Pro

Thr Phe Thr

30

Leu Glu

45

Gly

Tyr Ala Gln

60

Ile Ser Thr

Ala Val Tyr

Thr Leu

110

Gly

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

cttctaagat

Gly Ala

15

Ser Ser

Trp Met
Lys Phe
Ala

Tyr

Tyr
95

Cys

Val Thr

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ggctggtgtg

60

120

180

240

300

336



<210> 114

<211> 336

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 114

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
tttggcggcg gcacgaagtt
<210> 115

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 115

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 116

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

19591

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

aaccgttctt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga

tcttcttata

ggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
gctacttatg

cttggccag

-147-

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctcgtatggg

caggtcagag
atgtgaattg
ctaagcgtcc

gcctgaccat

gtaagggtgt

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

tcatcctgtg

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

tactcctcct

60

120

180

240

300

336

60

120

180

240

300

339



<400> 116
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
<210>
<211>

<212>
<213>

117
336
ADN

<220>

<223> VL

<400> 117
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
tttggcggcg
<210>
<211>

<212>
<213>

118
336
ADN

<220>

<223> VL

<400> 118
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt

caagcggaag

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

gcggcacgaa

Nhé&n tao

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

gcacgaagtt

Nhé&n tao

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc

acgaagcgga

19591

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

aaccgttctt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc

ttattattgc

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
caggcttgga

ggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga

caggcttgga

-148-

caggtcagag
atgtgaattg
ctaagcgtéc
gcctgaccat

ctggtggttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

cttctaagat

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

cttctaagat

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

cattaccatc
gtaccagcag
ctcaggcgtyg
tagcggcctg

ggctggtgtg

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ggctggtgtg

60

120

180

240

300

339

60

120

180

240

300

336

60

120

180

240

300



19591

tttggcggcg gcacgaagtt aaccgttctt ggccag

<210> 119

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 119

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 120

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 120

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 121

<211> 339

<212> ADN

<213> Nhé&n tao

<220>

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgce

gttaaccgtt

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

-149-

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcectg

ttattatggt

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcecctg

ttattatggt

336

60

120

180

240

300

339

60

120

180

240

300

339



<223> VL

<400> 121
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
<210>
<211>

<212>
<213>

122
339
ADN

<220>

<223> VL

<400> 122
gatatcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
<210>
<211>

<212>
<213>

123
339
ADN

<220>

<223> VL

<400> 123
gatatcgcac

tcgtgtacgg
catcccggga

agcaaccgtt

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

gcggcacgaa

Nhén tao

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

gcggcacgaa

Nhén tao

tgacccagcc
gtactagcag
aggcgccgaa

ttagcggatc

19591

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

agcttcagtg
cgatgttggt
acttatgatt

caaaagcggc

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

agcggctcac
tcttataatt
tatggtgttt

aacaccgcga

-150-

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

caggtcagag
atgtgaattg
ctaagcgtcc

gcctgaccat

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

cattaccatc
gtaccagcag
ctcaggcgtg

tagcggcctg

60

120

180

240

300

339

60

120

180

240

300

339

60

120

180

240



19591

caagcggaag acgaagcgga ttattattgc ggtacttttg ctggtggttc ttattatggt

gtgtttggcg gcggcacgaa gttaaccgtt cttggccag

<210> 124

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 124

gatatcgcac tgacccagcc
tcgtgtactg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 125

<211> 339

<212> ADN

<213> Nhén tao

<220>

<223> VL

<400> 125

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 126

<211> 339

<212> ADN

<213> Nhén tao

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgce

gttaaccgtt

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggce
ttattattgc

gttaaccgtt

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

-151-

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

300

339

60

120

180

240

300

339

60

120

180

240

300

339



<220>

<223> VL

<400> 126

gatatcgcac tgacccagcc
tcgtgtacgg gtactagcag
catcccggga aggcgccgaa
agcaaccgtt ttagcggatc
caagcggaag acgaagcgga
gtgtttggcg gcggcacgaa
<210> 127

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 127

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gcgcagaagt ttcagggccg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 128

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 128

caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgcgag cgtgaaagtg

19591

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtt

cggcgcggaa
tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

cttggccag

gtgaaaaaac
tcttcttata
atcaatccgg
acccgtgata
acggccgtgt

gtgacggtta

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat

ctggtggttc

cgggcgcgag
ttaattgggt
tttctggcaa
ccagcattag
attattgcgc

gctca

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg

ttattatggt

cgtgaaagtg
ccgccaagcc
tacgtcttac

caccgcgtat

gcgtggtggt

agctgcaaag cctccggata tacctttact tcttcttata ttaattgggt ccgccaagcc

cctgggcagg gtctcgagtg gatgggcact atcaatccgg tttctggcaa tacgtcttac

-152-

60

120

180

240

300

339

60

120

180

240

300

345

60

120

180



gcgcagaagt
atggaactga

tggtttgatt

19591

ttcagggccg ggtgaccatg acccgtgata ccagcattag caccgcgtat

gcagcctgcg tagcgaagat acggccgtgt attattgcgc gcgtggtggt

attggggcca aggcaccctg gtgacggtta gctca

<210> 129

<211> 345

<212> ADN

<213> ©Nhén tao

<220>

<223> VH

<400> 129

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gcgcagaagt ttcagggccg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 130

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 130

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gcgcagaagt ttcagggccg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 131

<211> 345

cggcgcggaa
tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

gtgaaaaaac
tcttcttata
atcaatccgg
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
atcaatccgg
acccgtgata
acggccgtgt

gtgacggtta

-153-

cgggcgcgag
ttaattgggt
tttctggcaa
ccagcattag
attattgcgc

gctca

cgggcgcgag
ttaattgggt
tttctggcaa
ccagcattag
attattgcgce

gctca

cgtgaaagtg
ccgccaagcece
tacgtcttac

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcce
tacgtcttac

caccgcgtat

gcgtggtggt

240

300

345

60

120

180

240

300

345

60

120

180

240

300

345



<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 131

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gctcagaagt ttcagggtcg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 132

<211> 345

<212> ADN

<213> ©Nhén tao

<220>

<223> VH

<400> 132

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gctcagaagt ttcagggtcg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 133

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 133

19591

cggcgcggaa
tacctttact
gatgggcatg
ggtgaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggccag
ggtgaccatg
tagcgaagat

aggcaccctg

gtgaaaaaac
tcttcttata
attaatgctc
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
attaatgctg
acccgtgata
acggccgtgt

gtgacggtta

cgggcgcgag
ttaattgggt
ctattggtac
ccagcattag
attattgcgc

gctca

cgggcgcgag
ttaattgggt
cttctggtat
ccagcattag
attattgcgce

gctca

cgtgaaagtg
ccgccaagcc
tactcgttat

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcec
gactcgttat

caccgcgtat

gcgtggtggt

caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgcgag cgtgaaagtg

agctgcaaag cctccggata tacctttact tcttcttata ttaattgggt ccgccaagcc

-154-

60

120

180

240

300

345

60

120

180

240

300

345

60

120



cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
<210>
<211>

<212>
<213>

134
345
ADN

<220>

<223> VH

<400> 134
caggtgcaat

agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga
tggtttgatt
<210>
<211>

<212>
<213>

135
345
ADN

<220>

<223> VH

<400> 135
caggtgcaat

agctgcaaag
cctgggcagg
gcgcagaagt
atggaactga

tggtttgatt

gtctcgagtg
ttcagggtcg
gcagcctgcg

attggggcca

Nhén tao

tggttcagag
cctccggata
gtctcgagtg
ttcagggccg
gcagcctgcg

attggggcca

Nhan tao

tggttcagag
cctccggata
gtctcgagtg
ttcagggccg
gcagcctgcg

attggggcca

19591

gatgggcatg
ggtgaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

attaatgctc
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
atcaatccgg
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
atcaatccgg
acccgtgata
acggccgtgt

gtgacggtta

-155-

ctattggtac
ccagcattag
attattgcgc

gctca

cgggcgcgag
ttaattgggt
tttctggcaa
ccagcattag
attattgcgce

gctca

cgggcgcgag
ttaattgggt
tttctggctc
ccagcattag
attattgcgc

gctca

tactcgttat

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcce
tacgcgttac

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcce
tacgtcttac

caccgcgtat

gcgtggtggt

180

240

300

345

60

120

180

240

300

345

60

120

180

240

300

345



<210> 136

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 136

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gctcagaagt ttcagggtcg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 137

<211> 345

<212> ADN

<213> Nhén tao

<220>

<223> VH

<400> 137

caggtgcaat tggttcagag
agctgcaaag cctccggata
cctgggcagg gtctcgagtg
gctcagaagt ttcagggtcg
atggaactga gcagcctgcg
tggtttgatt attggggcca
<210> 138

<211> 345

<212> ADN

<213> Nhan tao

<220>

<223> VH

<400> 138

19591

cggcgcggaa
tacctttact
gatgggccag
ggtcaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggcaat
ggtcaccatg
tagcgaagat

aggcaccctg

gtgaaaaaac
tcttcttata
attaatgctg
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
attaatgctg
acccgtgata
acggccgtgt

gtgacggtta

cgggcgcgag
ttaattgggt
cttctggtat
ccagcattag
attattgcgc

gctca

cgggcgcgag
ttaattgggt
ctgctggtat
ccagcattag
attattgcgc

gctca

cgtgaaagtg
ccgccaagcce
gactcgttat

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcece
tactctttat

caccgcgtat

gcgtggtggt

caggtgcaat tggttcagag cggcgcggaa gtgaaaaaac cgggcgcgag cgtgaaagtg

-156-

60

120

180

240

300

345

60

120

180

240

300

345

60



agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
<210>
<211>

<212>
<213>

139
345
ADN

<220>

<223> VH

<400> 139
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
<210>
<211>

<212>
<213>

140
345
ADN

<220>

<223> VH

<400> 140
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga

tggtttgatt

cctccggata
gtctcgagtg
ttcagggtcg
gcagcctgcg

attggggcca

Nhén tao

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gcagcctgcg

attggggcca

Nhén tao

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gcagcctgcecg

attggggcca

19591

tacctttact
gatgggcact
ggtgaccatg
tagcgaagat

aggcaccctg

cggcgceggaa
tacctttact
gatgggcggt
ggtcaccatg
tagcgaagat

aggcaccctg

cggcgcggaa
tacctttact
gatgggcaat
ggtgaccatg
tagcgaagat

aggcaccctg

tcttcttata
attaatcctc
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
attaatcctc
acccgtgata
acggccgtgt

gtgacggtta

gtgaaaaaac
tcttcttata
attaatcctg
acccgtgata
acggccgtgt

gtgacggtta

-157-

ttaattgggt
ctactggagg
ccagcattag
attattgcgc

gctca

cgggcgcgag
ttaattgggt
ctgctggtac
ccagcattag
attattgcgce

gctca

cgggcgcgag
ttaattgggt
ctactggtca
ccagcattag
attattgcgce

gctca

ccgccaagcc
tacttattat

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcece
tacttcttat

caccgcgtat

gcgtggtggt

cgtgaaagtg
ccgccaagcece
tgctgattat

caccgcgtat

gcgtggtggt

120

180

240

300

345

60

120

180

240

300

345

60

120

180

240

300

345



19591

<210> 141
<211> 217
<212> PRT

<213> Nhén tao

<220>
<223> chudi nhe

<400> 141

Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr
20 25 30

Asn Tyr Val Asn Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Gly Val Ser Lys Arg Pro Ser Gly Val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gly Thr Phe Ala Gly Gly
85 90 95

Ser Tyr Tyr Gly Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
100 105 110

Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu
115 120 125

Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe
130 135 140

Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val
145 150 155 160

Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys
165 170 175

-158-



Tyr Ala

His Arg Ser

Lys Thr
210

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

<220>
<223>

<400>
Gln Ser

1

Ser Ile

Asn Tyr

Met Ile

50

Ser Gly

65

Gln Ala

Ser Tyr

Gln Pro

Ala Ser Ser Tyr

180

195

Tyr Ser Cys

Val Ala Pro Thr

142
217
PRT
Nhan tao
chudi nhe

142

Ala Leu

Thr Ile
20

Val Asn
35

Tyr Gly

Ser Lys

Glu Asp

Tyr Gly

100

Lys Ala
115

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Ala

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Leu

Gln

Glu
215

Pro

Thr

Gln

Lys

Asn

Asp

Gly

Ser

Ser

Val
200

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Val
120

19591

Leu Thr Pro Glu Gln Trp Lys Ser

185

190

Thr His Glu Gly Ser Thr Val Glu

Ser

Ser Val
10

Thr Ser
25

His Pro

Pro Ser

Ala Ser

Tyr Cys

90

Gly Thr
105

Thr Leu

-159-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Phe

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Pro

205

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro
125

Pro

Gly

30

Pro

Asn

Ser

Ala

Val

110

Ser

Gly

Ser

Lys

Arg

Gly

Gly

95

Leu

Ser

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly

Glu



Glu Leu
130

Tyr Pro
145

Lys Ala

Tyr Ala

His Arg

Lys Thr
210

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

<220>
<223>

<400>

Gln Ser
1

Ser Ile

Asn Tyr

Met Ile
50

Ser Gly
65

Gln Ala Asn

Gly Ala Vval

Gly Val Glu
165

Ala Ser Ser
180

Ser Tyr Ser
195

Val Ala Pro

143
217
PRT
Nhén tao
chudi nhe

143

Ala Leu Thr

Thr Ile Ser
20

Val Asn Trp
35

Tyr Gly Val

Ser Lys Ser

Lys

Thr

150

Thr

Tyr

Cys

Thr

Gln

Cys

Tyr

Ser

Gly
70

Ala

135

Val

Thr

Leu

Gln

Glu
215

Pro

Thr

Gln

Lys

Asn

Thr

Ala

Thr

Ser

Val

200

Cys

Ala

Gly

Gln

40

Arg

Thr

19591

Leu

Trp

Pro

Leu

185

Thr

Ser

Ser

Thr

25

His

Pro

Ala

Val

Lys

Ser

170

Thr

His

Val

10

Ser

Pro

Ser

Ser

-160-

Cys

Ala

155

Lys

Pro

Glu

Ser

Ser

Gly

Gly

Leu
75

Leu

140

Asp

Gln

Glu

Gly

Gly

Asp

Lys

Val

60

Thr

Ile

Ser

Ser

Gln

Ser
205

Ser

Val

Ala

45

Ser

Ile

Ser

Ser

Asn

Trp

190

Thr

Pro

Gly

30

Pro

Asn

Ser

Asp

Pro

Asn

175

Lys

Val

Gly

Ser

Lys

Arg

Gly

Phe

Val

160

Lys

Ser

Glu

Gln

Tyr

Leu

Phe

Leu
80



Gln

Ser

Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Ala

Tyr

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

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

<220>
<223>

<400>

Glu Asp

Tyr Gly
100

Lys Ala
115

Gln Ala

Gly Ala

Gly Val

Ala Ser
180

Ser Tyr
195

Val Ala

144
217
PRT
Nhén tao

chudi nhe

144

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Ser

Pro

Ala Asp

Phe Gly

Pro Ser

Lys Ala

135

Thr Val

150

Thr Thr

Tyr Leu

Cys Gln

Thr Glu
215

Tyr

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Gln Ser Ala Leu Thr Gln Pro Ala

1

5

Ser Ile Thr Ile Ser Cys Thr Gly

20

19591

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Cys Gly
90

Thr Lys

Leu Phe

Val Cys

Lys Ala

155

Ser Lys
170

Thr Pro

His Glu

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Ala

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gly

Gly

Glu

Phe

Val

160

Lys

Ser

Glu

Ser Val Ser Gly Ser Pro Gly Gln

10

15

Thr Ser Ser Asp Val Gly Ser Tyr

25

-161-

30



Asn

Met

Ser

65

Gln

Ser

Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Tyr

Ile

50

Gly

Ala

Tyr

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

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

Val

35

Tyr

Ser

Glu

Tyr

Lys

115

Gln

Gly

Gly

Ala

Ser

195

Val

145
217
PRT
Nhén

Asn Trp Tyr Gln Gln
40

Gly Val Ser Lys Arg
55

Lys Ser Gly Asn Thr
70

Asp Glu Ala Asp Tyr
85

Gly Val Phe Gly Gly
100

Ala Ala Pro Ser Val
120

Ala Asn Lys Ala Thr
135

Ala Val Thr Val Ala
150

Val Glu Thr Thr Thr
165

Ser Ser Tyr Leu Ser
180

Tyr Ser Cys Gln Val
200

Ala Pro Thr Glu Cys
215

tao

19591

His

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

His

-162-

Gly

Gly

Leu

75

Gly

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Lys

Val

60

Thr

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Ala

45

Ser

Ile

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Pro

Asn

Ser

Ala

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Lys

Arg

Gly

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Leu

Phe

Leu

80

Gly

Gly

Glu

Phe

Val

160

Lys

Ser

Glu



<220>
<223>

<400>

145

Gln Ser Ala

1

Ser

Asn

Met

Ser

65

Gln

Ser

Gln

Glu

Tyr

145

Lys

Tyr

Ile

Tyr

Ile

50

Gly

Ala

Tyr

Pro

Leu

130

Pro

Ala

Ala

Thr

Val

35

Tyr

Ser

Glu

Tyr

Lys

115

Gln

Gly

Gly

Ala

chubdi nhe

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly

100

Ala

Ala

Ala

Val

Ser
180

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu
185

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

-163-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Phe

Cys

Ala

155

Lys

Pro

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Pro

Gly

30

Pro

Asn

Ser

Ala

Val

110

Ser

Ser

Ser

Asn

Trp
190

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly

Glu

Phe

Val

160

Lys

Ser



19591

His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu
195 200 205

Lys Thr Val Ala Pro Thr Glu Cys Ser

210 215
<210> 146
<211> 445
<212> PRT

<213> Nhén tao

<220>
<223> chudi ning

<400> 146

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

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Ser
20 25 30

Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Thr Ile Asn Pro Val Ser Gly Ser Thr Ser Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Gly Gly Trp Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 125

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
130 135 140

-164-



Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

Arg

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu
355

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Val

Phe

Val

Val

200

Lys

Ala

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln
360

19591

Thr

Pro

Thr

185

Asn

Ser

Ala

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Ile

330

Val

Ser

-165-

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys
365

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys



Gly

Pro

385

Ser

Gln

His

Phe

370

Glu

Phe

Gly

Tyr

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

<220>
<223>

<400>

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
405

Asn Val Phe
420

Thr Gln Lys
435

147
445
PRT
Nhén tao

chudi ning

147

Gln Val Gln Leu Val

1

Ser

Tyr

Gly

Gln

65

Met

Val

Ile

Gln

50

Gly

Glu

Lys Val Ser
20

Asn Trp Val
35

Ile Asn Ala

Arg Val Thr

Leu Ser Arg
85

Asp

Lys

390

Ser

Ser

Ser

Gln

Cys

Arg

Ala

Met

70

Leu

Ile

375

Thr

Lys

Cys

Leu

Ser

Lys

Gln

Ser

55

Thr

Arg

Ala

Thr

Leu

Ser

Ser
440

Ala

Ala

40

Gly

Arg

Ser

19591

Val

Pro

Thr

Val

425

Leu

Ala

Ser

25

Pro

Met

Asp

Asp

Glu

Pro

Val

410

Met

Ser

Glu

10

Gly

Gly

Thr

Thr

Asp
90

-166-

Trp

Val

395

Asp

His

Pro

Val

Tyr

Gln

Arg

Ser

75

Thr

Glu

380

Leu

Lys

Glu

Gly

Lys

Thr

Gly

Tyr

60

Ile

Ala

Ser

Asp

Ser

Ala

Lys
445

Lys

Phe

Leu

45

Ala

Ser

Val

Asn

Ser

Arg

Leu
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

Asp

Trp

415

His

Gly

15

Ser

Trp

Lys

Ala

Tyr
95

Gln

Gly

400

Gln

Asn

Ala

Ser

Met

Phe

Tyr

80

Cys



Ala

vVal

Ser

Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Val

Phe

Pro

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg
290

Gly

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

Trp

Ser

Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

Lys

Gly

135

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Asn
295

Tyr

Gly

120

Gly

Val

Phe

Val

Val

200

Lys

Ala

Thr

Val

Val

280

Ser

19591

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Ala

Leu

Ser

265

Glu

Thr

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

-167-

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val
300

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Leu

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Val

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu



Thr

305

Val

Ala

Arg

Gly

Pro

385

Ser

Gln

His

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

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

<220>
<223>

<400>

Leu His Gln

Asn Lys Ala
325

Gly Gln Pro
340

Glu Met Thr
355

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
405

Asn Val Phe
420

Thr Gln Lys
435

148
445
PRT
Nhéan tao

chudéi ndng

148

Asp Trp
310

Leu Pro

Arg Glu

Lys Asn

Asp Ile

375

Lys Thr

390

Ser Lys

Ser Cys

Ser Leu

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Val Ser Cys Lys Ala

20

19591

Asn

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Ala Glu Val Lys Lys Pro Gly Ala

10

15

Ser Gly Tyr Thr Phe Thr Ser Ser

25

-168-

30



Tyr

Gly

Gln

65

Met

Ala

Val

Ser

Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Ile

Asn

50

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Asn

35

Ile

Arg

Leu

Gly

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Trp

Asn

Val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Arg

Pro

Lys

Val

Ala

Thr

Arg

Trp

Ser

Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro
245

Arg

Ala

Met

70

Leu

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Gln

Ala

55

Thr

Arg

Asp

Lys

Gly

135

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Ala

40

Gly

Arg

Ser

Tyr

Gly

120

Gly

Val

Phe

Val

Val

200

Lys

Ala

Thr

19591

Pro

Ile

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Ala

Leu

Gly

Thr

Thr

Asp

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met
250

-169-

Gln

Leu

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Gly

Tyr

60

Ile

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Leu

45

Ala

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Glu

Gln

Thr

Tyr

Leu

110

Leu

Cys

Ser

Ser

Ser

190

Asn

His

Val

Thr

Trp

Lys

Ala

Tyr

Val

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro
255

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu



Val

Phe

Pro

Thr

305

Val

Ala

Arg

Gly

Pro

385

Ser

Gln

His

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

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

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu
355

Tyr

Asn

Phe

Asn

Thr
435

149
445
PRT

Nhén

Val Val Val
260

Tyr Val Asp

Glu Gln Tyr

His Gln Asp
310

Lys Ala Leu
325

Gln Pro Arg
340

Met Thr Lys

Pro Ser Asp

Asn Tyr Lys
390

Leu Tyr Ser
405

Val Phe Ser
420

Gln Lys Ser

tao

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser
440

19591

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

vVal

Pro

Thr

Val

425

Leu

His

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

-170-

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu
430

Val

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn



<220>
<223>

<400>

chudi ning

149

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Val

Ser

Lys

145

Leu

Leu

Val

Ile

Gly

50

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Lys

Asn

35

Ile

Arg

Leu

Ser

115

Lys

Tyr

Ser

Ser

Leu

Val

20

Trp

Asn

Val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu
180

Val

Ser

Val

Pro

Thr

Arg

Trp

Ser

Thr

Pro

Val

165

Ser

Gln

Cys

Arg

Pro

Met

70

Leu

Phe

Thr

Ser

Glu

150

His

Ser

Ser

Lys

Gln

Ala

55

Thr

Arg

Asp

Lys

Gly

135

Pro

Thr

Val

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

120

Gly

Val

Phe

Val

19591

Ala

Ser

25

Pro

Thr

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr
185

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Ala

Val

Ala

170

Val

-171-

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Thr

Gly

Tyr

Ile

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

110

Leu

Cys

Ser

Ser

Ser
190

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Ser

175

Leu

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly



Thr

Val

Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

Arg

Gly

Pro

385

Ser

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Glu

355

Tyr

Asn

Phe

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Asn

Leu

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser

Tyr

Tyr
405

Cys

Glu

Pro

230

Val

Asp

Tyr

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Val

200

Lys

Ala

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

19591

Asn

Ser

Ala

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

Thr

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Val
410

-172-

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Val

395

Asp

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

S.er

335

Pro

Val

Gly

Asp

Trp
415

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln



19591

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

420

425

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

435
<210> 150
<211> 445
<212> PRT

<213> Nhén tao

<220>
<223> chudi ning
<400> 150

Gln Val Gln Leu
1

Ser Val Lys Val
20

Tyr Ile Asn Trp
35

Gly Asn Ile Asn
50

Gln Gly Arg Val
65

Met Glu Leu Ser

Ala Arg Gly Gly
100

Val Ser Ser Ala
115

Ser Ser Lys Ser
130

Val

Ser

Val

Pro

Thr

Arg

85

Trp

Ser

Thr

Gln

Cys

Arg

Ala

Met

70

Leu

Phe

Thr

Ser

Ser

Lys

Gln

Thr

55

Thr

Arg

Asp

Lys

Gly
135

440

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

120

Gly

Ala Glu
10

Ser Gly
25

Pro Gly

His Ala

Asp Thr

Asp Asp

90

Trp Gly
105

Pro Ser

Thr Ala

-173-

Val

Tyr

Gln

Asp

Ser

75

Thr

Gln

Val

Ala

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Phe

Leu
140

445

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

125

Gly

430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

110

Leu

Cys

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Ala

Ser

Met

Phe

Tyr

80

Thr

Pro

Val



Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Val

Phe

Pro

Thr

305

Val

Ala

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Asn

Gly

Phe

Gly

Leu

180

Tyr

Arg

Pro

Lys

Val

260

Tyr

Glu

His

Lys

Gln
340

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp

310

Leu

Arg

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Val

Phe

Val

Val

200

Lys

Ala

Thr

Val

Val

280

Ser

Leu

Ala

Pro

19591

Thr

Pro

Thr

185

Asn

Ser

Ala

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln
345

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Ile

330

Val

-174-

Ser

155

vVal

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro
350

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys

320

Lys

Ser



Arg Glu Glu Met
355

Gly Phe Tyr Pro
370

Pro Glu Asn Asn
385

Ser Phe Phe Leu

Gln Gly Asn Val
420

His Tyr Thr Gln
435

<210> 151

<211> 217

<212> PRT

<213> ©Nhéan tao

<220>

<223> chudi nhe

<400> 151

Gln Ser Ala Leu
1

Ser Ile Thr Ile
20

Asn Tyr Val Asn
35

Met Ile Tyr Gly
50

Ser Gly Ser Lys
65

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Thr

Ser

Trp

Val

Ser

Lys

Asp

Lys

390

Ser

Ser

Ser

Gln

Cys

Tyr

Ser

Gly

Asn

Ile

375

Thr

Lys

Cys

Leu

Pro

Thr

Gln

Lys

Asn

Gln

360

Ala

Thr

Leu

Ser

Ser
440

Ala

Gly

Gln

40

Arg

Thr

19591

Val

Val

Pro

Thr

Val

425

Leu

Ser

Thr

25

His

Pro

Ala

Ser

Glu

Pro

Val

410

Met

Ser

Val

10

Ser

Pro

Ser

Ser

-175-

Leu

Trp

Val

395

Asp

His

Pro

Ser

Ser

Gly

Gly

Leu
75

Thr

Glu

380

Leu

Lys

Glu

Gly

Gly

Asp

Lys

Val

60

Thr

Cys

365

Ser

Asp

Ser

Ala

Lys
445

Ser

Val

Ala

45

Ser

Ile

Leu

Asn

Ser

Arg

Leu
430

Pro

Gly

30

Pro

Asn

Ser

Val

Gly

Asp

Trp

415

His

Gly

15

Ser

Lys

Arg

Gly

Lys

Gln

Gly

400

Gln

Asn

Gln

Tyr

Leu

Phe

Leu
80



Gln Ala Glu Asp Glu
85

Ser Tyr Tyr Gly Val
100

Gln Pro Lys Ala Ala
115

Glu Leu Gln Ala Asn
130

Tyr Pro Gly Ala Val
145

Lys Ala Gly Val Glu
165

Tyr Ala Ala Ser Ser
180

His Arg Ser Tyr Ser
195

Lys Thr val Ala Pro
210

<210> 152
<211> 217
<212> PRT
<213> Nhén tao

<220>
<223> chudi nhe

<400> 152

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Gln Ser Ala Leu Thr Gln Pro Ala

1 5

Ser Ile Thr Ile Ser Cys Thr Gly

20

19591

Tyr Cys Gly
90

Gly Thr Lys
105

Thr Leu Phe

Leu Val Cys

Trp Lys Ala
155

Pro Ser Lys
170

Leu Thr Pro
185

Thr His Glu

Ser

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Ala

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gly

Gly

Glu

Phe

Val

160

Lys

Ser

Glu

Ser Val Ser Gly Ser Pro Gly Gln

10

15

Thr Ser Ser Asp Val Gly Ser Tyr

25

-176-

30



Asn

Met

Ser

65

Gln

Ser

Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Tyr

Ile

50

Gly

Ala

Tyr

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

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

<220>

Val

35

Tyr

Ser

Glu

Tyr

Lys

115

Gln

Gly

Gly

Ala

Ser

195

Val

153
217
PRT
Nhén

Asn Trp

Gly Vval

Lys Ser

Asp Glu

85

Gly Val
100

Ala Ala

Ala Asn

Ala Val

Val Glu

165

Ser Ser
180

Tyr Ser

Ala Pro

tao

Tyr

Ser

Gly

70

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Gln

Lys

55

Asn

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Gln

40

Arg

Thr

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

19591

His

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Pro

Ser

Ser

Cys

Thr

Leu

Val

Lys

Ser

170

Thr

His

-177-

Gly

Gly

Leu

75

Gly

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Lys

Val

60

Thr

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Ala

45

Ser

Ile

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Pro

Asn

Ser

Ala

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Lys

Arg

Gly

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Leu

Phe

Leu

80

Gly

Gly

Glu

Phe

Val

160

Lys

Ser

Glu



<223>

<400>

153

Gln Ser Ala

1

Ser

Asn

Met

Ser

65

Gln

Ser

Gln

Glu

Tyr

145

Lys

Tyr

His

Ile

Tyr

Ile

50

Gly

Ala

Tyr

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr

Val

35

Tyr

Ser

Glu

Tyr

Lys

115

Gln

Gly

Gly

Ala

Ser
195

chudi nhe

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly

100

Ala

Ala

Ala

Val

Ser

180

Tyr

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Ala

Asn

Val

Glu

165

Ser

Ser

Gln

Cys

Tyr

Ser

Gly

Ala

Phe

Pro

Lys

Thr

150

Thr

Tyr

Cys

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ser

Ala

135

Val

Thr

Leu

Gln

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Val

120

Thr

Ala

Thr

Ser

Val
200

19591

Ser

Thr

25

His

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Pro

Leu

185

Thr

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

Val

Lys

Ser

170

Thr

His

-178-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Phe

Cys

Ala

155

Lys

Pro

Glu

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Pro

Leu

140

Asp

Gln

Glu

Gly

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Pro

Gly

30

Pro

Asn

Ser

Ala

Val

110

Ser

Ser

Ser

Asn

Trp

190

Thr

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Ser

Asp

Pro

Asn

175

Lys

Val

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly

Glu

Phe

Val

160

Lys

Ser

Glu



19591

Lys Thr Val Ala Pro Thr Glu Cys Ser

210

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

<220>
<223>

<400>

154
217
PRT
Nhé&n tao
chudi nhe

154

Gln Ser Ala Leu Thr Gln

1

Ser

Asn

Met

Ser

65

Gln

Ser

Gln

Glu

Tyr
145

Ile

Tyr

Ile

50

Gly

Ala

Tyr

Pro

Leu

130

Pro

Thr Ile Ser Cys
20

Val Asn Trp Tyr
35

Tyr Gly Val Ser

Ser Lys Ser Gly
70

Glu Asp Glu Ala
85

Tyr Gly Val Phe
100

Lys Ala Ala Pro
115

Gln Ala Asn Lys

Gly Ala Vval Thr
150

215

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Ser

Ala

135

Val

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

Val

120

Thr

Ala

Ser

Thr

25

His

Pro

Ala

Tyr

Gly

105

Thr

Leu

Trp

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

Leu

vVal

Lys

-179-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Phe

Cys

Ala
155

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Pro

Leu

140

Asp

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Pro

125

Ile

Ser

Pro

Gly

30

Pro

Asn

Ser

Ala

Val

110

Ser

Ser

Ser

Gly

Ser

Lys

Arg

Gly

Gly

95

Leu

Ser

Asp

Pro

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly

Glu

Phe

Val
160



Lys Ala

Tyr Ala

His Arg

Lys Thr
210

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

<220>
<223>

<400>
Gln Ser

1

Ser Ile

Asn Tyr

Met Ile
50

Ser Gly
65

Gln Ala

Ser Tyr

Gly

Ala

Ser
195

Val

155
217
PRT
Nhén

chudi nhe

155

Ala

Thr

Val

35

Tyr

Ser

Glu

Tyr

Val

Ser

180

Tyr

Ala

tao

Leu

Ile

20

Asn

Gly

Lys

Asp

Gly
100

Glu

165

Ser

Ser

Pro

Thr

Ser

Trp

Val

Ser

Glu

85

Val

Thr

Tyr

Cys

Thr

Gln

Cys

Tyr

Ser

Gly

70

Ala

Phe

Thr

Leu

Gln

Glu
215

Pro

Thr

Gln

Lys

55

Asn

Asp

Gly

Thr

Ser

Val

200

Cys

Ala

Gly

Gln

40

Arg

Thr

Tyr

Gly

19591

Pro Ser Lys Gln

170

Leu Thr Pro Glu

185

Thr

Ser

Ser

Thr

25

His

Pro

Ala

Tyr

Gly
105

His Glu Gly

Val

10

Ser

Pro

Ser

Ser

Cys

90

Thr

-180-

Ser

Ser

Gly

Gly

Leu

75

Gly

Lys

Gly

Asp

Lys

Val

60

Thr

Thr

Leu

Ser

Gln

Ser
205

Ser

Val

Ala

45

Ser

Ile

Phe

Thr

Asn

Trp

190

Thr

Pro

Gly

30

Pro

Asn

Ser

Ala

Val
110

Asn
175

Lys

Val

Gly

15

Ser

Lys

Arg

Gly

Gly

95

Leu

Lys

Ser

Glu

Gln

Tyr

Leu

Phe

Leu

80

Gly

Gly



Gln

Glu

Tyr

145

Lys

Tyr

His

Lys

Pro

Leu

130

Pro

Ala

Ala

Arg

Thr
210

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

<220>
<223>

<400>

Lys
115

Gln

Gly

Gly

Ala

Ser

195

Val

156
441
PRT
Nhén

Ala

Ala

Ala

Val

Ser

180

Tyr

Ala

tao

Ala

Asn

Val

Glu

165

Ser

Ser

Pro

chudi nidng

156

Gln Val Gln Leu Val

1

5

Ser Val Lys Val Ser

20

Tyr Ile Asn Trp Val

35

Gly Thr Ile Asn Pro

50

Pro

Lys

Thr

150

Thr

Tyr

Cys

Thr

Gln

Cys

Arg

Val

Ser

Ala

135

Val

Thr

Leu

Gln

Glu
215

Ser

Lys

Gln

Ser
55

Val

120

Thr

Ala

Thr

Ser

Val

200

Cys

Ala

Ala
40

Gly

19591

Thr

Leu

Trp

Pro

Leu

185

Thr

Ser

Ala

Ser

25

Pro

Ser

Leu

Val

Lys

Ser

170

Thr

His

Glu

10

Gly

Gly

Thr

-181-

Phe

Ala

155

Lys

Pro

Glu

Val

Tyr

Gln

Ser

Pro

Leu

140

Asp

Gln

Glu

Gly

Lys

Thr

Gly

Tyr
60

Pro

125

Ile

Ser

Ser

Gln

Ser
205

Lys

Phe

Leu

45

Ala

Ser

Ser

Ser

Asn

Trp

190

Thr

Pro

Thr

30

Glu

Gln

Ser Glu

Asp Phe

Pro Val
160

Asn Lys
175

Lys Ser

Val Glu

Gly Ala

15

Ser Ser

Trp Met

Lys Phe



Gln

65

Met

Ala

Val

Cys

Lys

145

Leu

Leu

Thr

Val

Pro

225

Pro

Val

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Ala

Lys

Val

Arg

Leu

Gly

Ser

115

Arg

Tyr

Ser

Ser

Thr

195

Lys

Pro

Asp

Asp

Val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Thr

Pro

Thr

Val
260

Thr

Arg

Trp

Ser

Thr

Pro

Val

165

Ser

Thr

Val

Val

Leu

245

Ser

Met

70

Leu

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Ala

230

Met

His

Thr

Arg

Asp

Lys

Glu

135

Pro

Thr

Val

Asn

Arg

215

Gly

Ile

Glu

Arg

Ser

Tyr

Gly

120

Ser

Val

Phe

Val

Val

200

Lys

Pro

Ser

Asp

19591

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro
265

Thr

Asp

90

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Val

Thr

250

Glu

-182-

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Val

Phe

235

Pro

Val

Ile

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Cys

Phe

Val

Phe

Thr

Tyr

Leu

110

Leu

Cys

Ser

Ser

Asn

190

Asn

Pro

Pro

Thr

Asn
270

Ala

Tyr

95

Val

Ala

Leu

Gly

Ser

175

Phe

Thr

Pro

Pro

Cys

255

Trp

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Lys

240

Val

Tyr



Val

Gln

Gln

305

Gly

Pro

Thr

Ser

Tyr

385

Tyr

Phe

Lys

Asp

Phe

290

Asp

Leu

Arg

Lys

Asp

370

Lys

Ser

Ser

Ser

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

<220>
<223>

<400>

Gly Val Glu
275

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro
325

Glu Pro Gln
340

Asn Gln Val
355

Ile Ala Val

Thr Thr Pro

Lys Leu Thr
405

Cys Ser Val
420

Leu Ser Leu
435

157
441
PRT
Nhén tao

chudi n&ng

157

Val

Phe

Gly

310

Ile

Val

Ser

Glu

Pro

390

Val

Met

Ser

His

Arg

295

Lys

Glu

Tyr

Leu

Trp

375

Met

Asp

His

Pro

Asn

280

Val

Glu

Lys

Thr

Thr

360

Glu

Leu

Lys

Glu

Gly
440

19591

Ala

Val

Tyr

Thr

Leu

345

Cys

Ser

Asp

Ser

Ala

425

Lys

Lys

Ser

Lys

Ile

330

Pro

Leu

Asn

Ser

Arg

410

Leu

-183-

Thr

Val

Cys

315

Ser

Pro

Val

Gly

Asp

395

Trp

His

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

Pro

285

Thr

Val

Thr

Arg

Gly

365

Pro

Ser

Gln

His

Arg

Val

Ser

Lys

Glu

350

Phe

Glu

Phe

Gly

Tyr
430

Glu

Val

Asn

Gly

335

Glu

Tyr

Asn

Phe

Asn

415

Thr

Glu

His

Lys

320

Gln

Met

Pro

Asn

Leu

400

Val

Gln



Gln

Ser

Tyr

Gly

Gln

65

Met

Ala

Val

Cys

Lys

145

Leu

Leu

Thr

Val

Val

Val

Ile

Gln

50

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp
210

Gln

Lys

Asn

35

Ile

Arg

Leu

Gly

Ser

115

Arg

Tyr

Ser

Ser

Thr

195

Lys

Leu

Val

20

Trp

Asn

val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Thr

Val

Ser

Val

Ala

Thr

Arg

85

Trp

Ser

Thr

Pro

Val

165

Ser

Thr

Val

Gln

Cys

Arg

Ala

Met

70

Leu

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Ser

Lys

Gln

Ser

55

Thr

Arg

Asp

Lys

Glu

135

Pro

Thr

Val

Asn

Arg
215

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

120

Ser

Val

Phe

Val

Val

200

Lys

19591

Ala

Ser

25

Pro

Met

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asp

Cys

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

-184-

Val

Tyr

Gln

Arg

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Val

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Glu
220

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Cys

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

110

Leu

Cys

Ser

Ser

Asn

190

Asn

Pro

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Ser

175

Phe

Thr

Pro

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys



Pro

225

Pro

Val

Val

Gln

Gln

305

Gly

Pro

Thr

Ser

Tyr

385

Tyr

Phe

Ala

Lys

Val

Asp

Phe

290

Asp

Leu

Arg

Lys

Asp

370

Lys

Ser

Ser

Pro

Asp

Asp

Gly

275

Asn

Trp

Pro

Glu

Asn

355

Ile

Thr

Lys

Cys

Pro

Thr

Val

260

Val

Ser

Leu

Ala

Pro

340

Gln

Ala

Thr

Leu

Ser
420

Val

Leu

245

Ser

Glu

Thr

Asn

Pro

325

Gln

Val

Val

Pro

Thr

405

Val

Ala

230

Met

His

Val

Phe

Gly

310

Ile

Val

Ser

Glu

Pro

390

Val

Met

Gly

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

Trp

375

Met

Asp

His

Pro

Ser

Asp

Asn

280

Val

Glu

Lys

Thr

Thr

360

Glu

Leu

Lys

Glu

19591

Ser

Arg

Pro

265

Ala

Val

Tyr

Thr

Leu

345

Cys

Ser

Asp

Ser

Ala
425

Val

Thr

250

Glu

Lys

Ser

Lys

Ile

330

Pro

Leu

Asn

Ser

Arg

410

Leu

-185-

Phe

235

Pro

Val

Thr

Val

Cys

315

Ser

Pro

Val

Gly

Asp

395

Trp

His

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

Phe

Val

Phe

Pro

285

Thr

Val

Thr

Arg

Gly

365

Pro

Ser

Gln

His

Pro

Thr

Asn

270

Arg

Val

Ser

Lys

Glu

350

Phe

Glu

Phe

Gly

Tyr
430

Pro

Cys

255

Trp

Glu

vVal

Asn

Gly

335

Glu

Tyr

Asn

Phe

Asn

415

Thr

Lys

240

Val

Tyr

Glu

His

Lys

320

Gln

Met

Pro

Asn

Leu

400

Val

Gln



19591

Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>
Gln Val
1

Ser Val

Tyr Ile

Gly Asn
50

Gln Gly
65

Met Glu

Ala Arg

Val Ser

Cys Ser

130

Lys Asp
145

435

158
441
PRT
Nhé&n tao

chudéi ning
158

Gln Leu Val

Lys Val Ser
20

Asn Trp Val
35

Ile Asn Ala

Arg Val Thr

Leu Ser Arg
85

Gly Gly Trp
100

Ser Ala Ser
115

Arg Ser Thr

Tyr Phe Pro

Gln

Cys

Arg

Ala

Met

70

Leu

Phe

Thr

Ser

Glu
150

Ser

Lys

Gln

Ala

55

Thr

Arg

Asp

Lys

Glu

135

Pro

440

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly

120

Ser

Val

Ala

Ser

25

Pro

Ile

Asp

Asp

Trp

105

Pro

Thr

Thr

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Gly

Ser

Ala

Val

-186-

Val

Tyr

Gln

Leu

Ser

75

Thr

Gln

Val

Ala

Ser
155

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Phe

Leu

140

Trp

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Pro

125

Gly

Asn

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu

110

Leu

Cys

Ser

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala
160



Leu

Leu

Thr

Val

Pro

225

Pro

Val

Val

Gln

Gln

305

Gly

Pro

Thr

Ser

Thr

Tyr

Gln

Asp

210

Ala

Lys

Val

Asp

Phe

290

Asp

Leu

Arg

Lys

Asp
370

Ser

Ser

Thr

195

Lys

Pro

Asp

Asp

Gly

275

Asn

Trp

Pro

Glu

Asn

355

Ile

Gly

Leu

180

Tyr

Thr

Pro

Thr

Val

260

Val

Ser

Leu

Ala

Pro

340

Gln

Ala

Val

165

Ser

Thr

Val

Val

Leu

245

Ser

Glu

Thr

Asn

Pro

325

Gln

Val

Val

His

Ser

Cys

Glu

Ala

230

Met

His

vVal

Phe

Gly

310

Ile

Val

Ser

Glu

Thr

Val

Asn

Arg

215

Gly

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

Trp
375

Phe

Val

Val

200

Lys

Pro

Ser

Asp

Asn

280

Val

Glu

Lys

Thr

Thr

360

Glu

19591

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro

265

Ala

Val

Tyr

Thr

Leu

345

Cys

Ser

Ala

170

Val

His

Cys

Val

Thr

250

Glu

Lys

Ser

Lys

Ile

330

Pro

Leu

Asn

-187-

Val

Pro

Lys

Val

Phe

235

Pro

Val

Thr

Val

Cys

315

Ser

Pro

Val

Gly

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln
380

Gln

Ser

Ser

205

Cys

Phe

Val

Phe

Pro

285

Thr

Val

Thr

Arg

Gly

365

Pro

Ser

Asn

190

Asn

Pro

Pro

Thr

Asn

270

Arg

Val

Ser

Lys

Glu

350

Phe

Glu

Ser

175

Phe

Thr

Pro

Pro

Cys

255

Trp

Glu

Val

Asn

Gly

335

Glu

Tyr

Asn

Gly

Gly

Lys

Cys

Lys

240

Val

Tyr

Glu

His

Lys

320

Gln

Met

Pro

Asn



Tyr Lys
385

Tyr Ser

Phe Ser

Lys Ser

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

<220>
<223>

<400>
Gln Val

1

Ser Val

Tyr Ile

Gly Gly
50

Gln Gly
65

Met Glu

Ala Arg

Thr Thr Pro

Lys Leu Thr
405

Cys Ser Val
420

Leu Ser Leu
435

159
441
PRT
Nhan tao

chudi ning
159

Gln Leu Val

Lys Val Ser
20

Asn Trp Val

35

Ile Asn Pro

Arg Val Thr

Leu Ser Arg

Gly Gly Trp
100

Pro

390

Val

Met

Ser

Gln

Cys

Arg

Pro

Met

70

Leu

Phe

Met

Asp

His

Pro

Ser

Lys

Gln

Ala

55

Thr

Arg

Asp

Leu

Lys

Glu

Gly
440

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

19591

Asp

Ser

Ala

425

Lys

Ala

Ser

25

Pro

Thr

Asp

Asp

Trp
105

Ser Asp Gly Ser

395

Arg Trp Gln Gln

410

Leu His Asn His

Glu

10

Gly

Gly

Thr

Thr

Asp

Gly

-188-

Val

Tyr

Gln

Ser

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Ile

Ala

Gly

Lys

Phe

Leu

45

Ala

Ser

Val

Thr

Phe

Tyr
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Leu
110

Phe

Asn

415

Thr

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Leu
400

Val

Gln

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



Val

Cys

Lys

145

Leu

Leu

Thr

Val

Pro

225

Pro

Val

Val

Gln

Gln
305

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Ala

Lys

Val

Asp

Phe

290

Asp

Ser

115

Arg

Tyr

Ser

Ser

Thr

195

Lys

Pro

Asp

Asp

Gly

275

Asn

Trp

Ala

Ser

Phe

Gly

Leu

180

Tyr

Thr

Pro

Thr

Val

260

Val

Ser

Leu

Ser

Thr

Pro

Val

165

Ser

Thr

Val

Val

Leu

245

Ser

Glu

Thr

Asn

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Ala

230

Met

His

Val

Phe

Gly
310

Lys

Glu

135

Pro

Thr

Val

Asn

Arg

215

Gly

Ile

Glu

His

Arg

295

Lys

Gly

120

Ser

Val

Phe

Val

Val

200

Lys

Pro

Ser

Asp

Asn

280

Val

Glu

19591

Pro

Thr

Thr

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro

265

Ala

Val

Tyr

Ser

Ala

Val

Ala

170

Val

His

Cys

Val

Thr

250

Glu

Lys

Ser

Lys

-189-

Val

Ala

Ser

155

Val

Pro

Lys

Val

Phe

235

Pro

Val

Thr

Val

Cys
315

Phe

Leu

140

Trp

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Cys

Phe

Val

Phe

Pro

285

Thr

Val

Leu

Cys

Ser

Ser

Asn

190

Asn

Pro

Pro

Thr

Asn

270

Arg

Val

Ser

Ala

Leu

Gly

Ser

175

Phe

Thr

Pro

Pro

Cys

255

Trp

Glu

Val

Asn

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Lys

240

Val

Tyr

Glu

His

Lys
320



Gly

Pro

Thr

Ser

Tyr

385

Tyr

Phe

Lys

Leu

Arg

Lys

Asp

370

Lys

Ser

Ser

Ser

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

<220>
<223>

<400>

Pro

Glu

Asn
355

Ile

Thr

Lys

Cys

Leu
435

160
441
PRT
Nhan

Ala

Pro

340

Gln

Ala

Thr

Leu

Ser

420

Ser

tao

Pro

325

Gln

Val

Val

Pro

Thr

405

Val

Leu

chudi ndng

160

Ile

Val

Ser

Glu

Pro

390

Val

Met

Ser

Glu

Tyr

Leu

Trp

375

Met

Asp

His

Pro

Gln Val Gln Leu Val Gln Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Tyr Ile Asn Trp Val Arg Gln

35

Lys

Thr

Thr

360

Glu

Leu

Lys

Glu

Gly
440

Ala

Ala
40

19591

Thr Ile
330

Leu Pro
345

Cys Leu

Ser Asn

Asp Ser

Ser Arg
410

Ala Leu
425

Lys

Ser

Pro

vVal

Asp
395

Trp

His

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

Thr

Arg

Gly

365

Pro

Ser

Gln

His

Ala Glu Val Lys Lys

10

Ser Gly Tyr Thr Phe

25

Pro Gly Gln Gly Leu

-190-

45

Lys

Glu

350

Phe

Glu

Phe

Gly

Tyr
430

Pro

Thr
30

Gly
335

Glu

Tyr

Asn

Phe

Asn

415

Thr

Gly
15

Ser

Gln

Met

Pro

Asn

Leu

400

Val

Gln

Ala

Ser

Glu Trp Met



Gly

Gln

65

Met

Ala

Val

Cys

Lys

145

Leu

Leu

Thr

Val

Pro

225

Pro

Val

Asn

50

Gly

Glu

Arg

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Ala

Lys

Val

Ile

Arg

Leu

Gly

Ser

115

Arg

Tyr

Ser

Ser

Thr

195

Lys

Pro

Asp

Asp

Asn

Val

Ser

Gly

100

Ala

Ser

Phe

Gly

Leu

180

Tyr

Thr

Pro

Thr

Val
260

Pro

Thr

Arg

85

Trp

Ser

Thr

Pro

Val

165

Ser

Thr

Val

Val

Leu

245

Ser

Ala

Met

70

Leu

Phe

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Ala

230

Met

His

Thr

55

Thr

Arg

Asp

Lys

Glu

135

Pro

Thr

Val

Asn

Arg

215

Gly

Ile

Glu

Arg

Ser

Tyr

Gly

120

Ser

Val

Phe

Val

Val

200

Lys

Pro

Ser

Asp

19591

His

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro
265

Ala

Thr

Asp

90

Gly

Ser

Ala

Val

Ala

170

Val

His

Cys

Val

Thr

250

Glu

-191-

Asp

Ser

75

Thr

Gln

Val

Ala

Ser

155

Val

Pro

Lys

Val

Phe

235

Pro

Val

Tyr

60

Ile

Ala

Gly

Phe

Leu

140

Trp

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Ala

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Cys

Phe

Val

Phe

Gln

Thr

Tyr

Leu

110

Leu

Cys

Ser

Ser

Asn

190

Asn

Pro

Pro

Thr

Asn
270

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Ser

175

Phe

Thr

Pro

Pro

Cys

255

Trp

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Lys

240

Val

Tyr



Val Asp

Gln Phe
290

Gln Asp
305

Gly Val Glu
275

Asn Ser Thr

Trp Leu Asn

Gly Leu Pro Ala Pro

Pro Arg

Thr Lys

Ser Asp
370

Tyr Lys
385

Tyr Ser

Phe Ser

Lys Ser

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

<220>
<223>

325

Glu Pro Gln
340

Asn Gln Val
355

Ile Ala Val

Thr Thr Pro

Lys Leu Thr
405

Cys Ser Val
420

Leu Ser Leu
435

161l
651
ADN
Nhédn tao

chudi nhe

Val

Phe

Gly

310

Ile

Val

Ser

Glu

Pro

390

Val

Met

Ser

His

Arg

295

Lys

Glu

Tyr

Leu

Trp

375

Met

Asp

His

Pro

Asn

280

Val

Glu

Lys

Thr

Thr

360

Glu

Leu

Lys

Glu

Gly
440

19591

Ala

Val

Tyr

Thr

Leu

345

Cys

Ser

Asp

Ser

Ala

425

Lys

Lys

Ser

Lys

Ile

330

Pro

Leu

Asn

Ser

Arg

410

Leu

-192-

Thr

Val

Cys

315

Ser

Pro

Val

Gly

Asp

395

Trp

His

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

Pro

285

Thr

Val

Thr

Arg

Gly

365

Pro

Ser

Gln

His

Arg

Val

Ser

Lys

Glu

350

Phe

Glu

Phe

Gly

Tyr
430

Glu

Val

Asn

Gly

335

Glu

Tyr

Asn

Phe

Asn

415

Thr

Glu

His

Lys

320

Gln

Met

Pro

Asn

Leu

400

Val

Gln



<400> 161
cagagcgccc

agctgcaccg
caccccggca
tccaacaggt
caggctgagg
gtgttcggeg
accctgttcc
atcagcgact
aaggccggcg
agctacctga
acccacgagg
<210>
<211>

<212>
<213>

162
651
ADN

<220>
<223>

<400> 162
cagagcgccc

agctgcaccg
caccccggca
tccaacaggt
caggctgagg
gtgttcggceg
accctgttcc
atcagcgact
aaggccggceg
agctacctga

acccacgagg

tgacccagcc
gcacctccag
aggcccccaa
tcagcggcag
acgaggccga
gagggaccaa
cccccagcag
tctacccagg
tggagaccac
gcctgacccce

gcagcaccgt

Nhén tao

chudi nhe

tgacccagcc
gcacctccag
aggcccccaa
tcagcggcag
acgaggccga
gagggaccaa
cccccagcag
tctacccagg
tggagaccac
gcctgacccc

gcagcaccgt

19591

cgccagcegtg
cgacgtgggc
gctgatgatc
caagagcggce
ctactactgc
gctgaccgtg
cgaggagctg
cgccgtgacc
cacccccagce
cgagcagtgg

ggaaaagacc

cgccagcgtg
cgacgtgggc
gctgatgatc
caagagcggc
ctactactgc
gctgaccgtg
cgaggagctg
cgccgtgacc
cacccccagce
cgagcagtgg

ggaaaagacc

tccggcagcec
agctacaact
tacggcgtga
aacaccgcca
ggcacctttg
ctgggccagc
caggccaaca
gtggcctgga
aagcagagca
aagagccaca

gtggccccaa

tccggecagcece
agctacaact
tacggcgtga
aacaccgcca
ggcacctttg
ctgggccagc
caggccaaca
gtggcctgga
aagcagagca
aagagccaca

gtggccccaa

-193-

caggccagtc
acgtgaactg
gcaagaggcc
gcctgacaat
ccggcggatce
ctaaggctgc
aggccaccct
aggccgacag
acaacaagta
ggtcctacag

ccgagtgcag

caggccagtc
acgtgaactg
gcaagaggcc
gcctgacaat
ccggcggatce
ctaaggctgc
aggccaccct
aggccgacag
acaacaagta
ggtcctacag

ccgagtgcag

tatcacaatc
gtatcagcag
cagcggcgtg
cagtgggctg
atactacggc
ccccagcegtg
ggtgtgcctg
cagcccegtg
cgccgccagce
ctgccaggtg

e}

tatcacaatc
gtatcagcag
cagcggcgtyg
cagtgggctg
atactacggc
ccccagcegtg
ggtgtgcctg
cagccccgtg
cgccgccagce
ctgccaggtg

C

60

120

180

240

300

360

420

480

540

600

651

60

120

180

240

300

360

420

480

540

600

651



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

163
651
ADN

<220>
<223>

<400> 163
cagagcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag
<210>
<211>

<212>
<213>

164
651
ADN

<220>
<223>

<400> 104
cagagcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag

gtgtttggcg

Nhén tao

chudi nhe

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccctcectce
tctacccggg
tggagaccac
gcctgacgcecc

ggagcaccgt

Nhé&n tao

chudi nhe

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga

gcggcacgaa

19591

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc
gttaaccgtc
tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc

gttaaccgtc

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg
ctaggtcagc
caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggccccta

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg

ctaggtcagc

-194-

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat
ctggtggttc
ccaaggctgc
aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat
ctggtggttc

ccaaggctgc

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg
ttattatggt
ccececteggte
ggtgtgtctc
cagccccgte
cgcggccagc
ctgccaggtc

a

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg
ttattatggt

cccctecggte

60

120

180

240

300

360

420

480

540

600

651

60

120

180

240

300

360



actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag
<210>
<211>

<212>
<213>

165
651
ADN

<220>

<223> chud

<400> 165
cagagcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag
<210>
<211>

<212>
<213>

166
1335
ADN

<220>
<223> chud

<400> 166

cgccctecte
tctacccggg
tggagaccac
gcctgacgcecce

ggagcaccgt

Nhé&n tao

i nhe

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccctecte
tctacccggg
tggagaccac
gcctgacgcc

ggagcaccgt

Nhén tao

i nang

19591

tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc
gttaaccgtc
tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggccccta

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg
ctaggtcagc
caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggccccta

aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat
ctggtggttc
ccaaggctgce
aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

ggtgtgtctc
cagcccegte
cgcggccagce
ctgccaggtc

a

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg
ttattatggt
ccccteggte
ggtgtgtctc
cagccccgte
cgcggccagce
ctgccaggtc

a

caggtgcagc tggtgcagag cggagctgag gtgaagaagc caggcgccag cgtcaaggtg

-195-

420

480

540

600

651

60

120

180

240

300

360

420

480

540

600

651

60



tcctgcaagg
cctgggcagg
gcccagaagt
atggagctgt
tggttcgact
cccagcgtgt
ggctgcctgg
ctgaccagcg
tccagcgtgg
aaccacaagc
acccacacct
ttccccececca
gtggtggacg
gaggtgcaca
gtgtccgtgce
gtctccaaca
ccacgggagce
gtgtccctga
agcaacggcec
agcttcttcc
ttcagctgca
ctgtcacccg
<210>
<211>

<212>
<213> .

167

ADN

<220>
<223>

1335

ccagcggcta
gactggagtg
tccagggcag
ccaggctgag
actggggcca
tccecectgge
tgaaggacta
gcgtgcacac
tgacagtgcc
ccagcaacac
gccccceccectg
agcccaagga
tgagccacga
acgccaagac
tgaccgtgct
aggccctgcec
cccaggtgta
cctgtctggt
agcccgagaa
tgtacagcaa
gcgtgatgca

gcaag

Nhén tao

chudi ning

19591

caccttcacc
gatgggcacc
agtcaccatg
aagcgacgac
gggcaccctg
ccccagcagce
cttcccecgag
cttccceccegcece
cagcagcagc
caaggtggac
cccagccceccece
caccctgatg
ggacccagag
caagcccaga
gcaccaggac
tgcccccatce
caccctgccc
gaagggcttc
caactacaag
gctgaccgtg

cgaggccctg

agcagctaca
atcaaccccg
accagggaca
accgccgtgt
gtgaccgtgt
aagagcacct
cccgtgaccg
gtgctgcaga
ctgggcaccc
aagagagtgg
gaagctgcag
atcagcagga
gtgaagttca
gaggagcagt
tggctgaacg
gaaaagacca
ccttctcggg
taccccagcg
accacccccce
gacaagagca

cacaaccact

-196-

tcaactgggt
tgtccggcag
ccagcatcag
actactgcgc
cctcagctag
ccggcggcac
tgtcctggaa
gcagcggcct
agacctacat
agcccaagag
gcggcccttce
cccceccgaggt
actggtacgt
acaacagcac
gcaaagaata
tcagcaaggce
aggagatgac
acatcgccgt
cagtgctgga
ggtggcagca

acacccagaa

ccgccaggcet
caccagctac
caccgcctac
caggggcggce
caccaagggc
agccgccctg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttcctg
gacctgcgtg
ggacggcgtg
ctacagggtg
caagtgcaag
caagggccag
caagaaccag
ggagtgggag
cagcgacggc
gggcaacgtg

gagcctgagc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



<400> 167
caggtgcagc

tcctgcaagg
ccagggcagg
gcccagaagt
atggagctgt
tggttcgact
cccagcgtgt
ggctgcctgg
ctgaccagcg
tccagcgtgg
aaccacaagc
acccacacct
ttcccceccecca
gtggtggacg
gaggtgcaca
gtgtccgtgce
gtctccaaca
ccacgggagc
gtgtccctga
agcaacggcc
agcttcttcc
ttcagctgca
ctgtcacccg
<210>
<211>

<212>
<213>

168

ADN

<220>

1335

tggtgcagag
ccagcggcta
gactggagtg
tccagggcag
ccaggctgag
actggggcca
tceceectgge
tgaaggacta
gcgtgcacac
tgacagtgcc
ccagcaacac
gcccecceectg
agcccaagga
tgagccacga
acgccaagac
tgaccgtgct
aggccctgcece
cccaggtgta
cctgtctggt
agcccgagaa
tgtacagcaa
gcgtgatgca

gcaag

Nhén tao

19591

cggagctgag
caccttcacc
gatgggccag
agtcacaatg
aagcgacgac
gggcaccctg
ccccagcagce
cttccccgag
cttccececgece
cagcagcagc
caaggtggac
cccagccccce
caccctgatg
ggacccagag
caagcccaga
gcaccaggac
tgcccccatce
caccctgccecc
gaagggcttc
caactacaag
gctgaccgtg

cgaggccctg

gtgaagaagc
agcagctaca
atcaacgccg
accagggaca
accgccgtgt
gtgaccgtgt
aagagcacct
cccgtgaccg
gtgctgcaga
ctgggcaccc
aagagagtgg
gaagctgcag
atcagcagga
gtgaagttca
gaggagcagt
tggctgaacg
gaaaagacca
ccttctcggg
taccccagcg
accacccccce
gacaagagca

cacaaccact

-197-

caggcgccag
tcaactgggt
ccagcggcat
cctctatcag
actactgcgc
cctcagctag
ccggcggcac
tgtcctggaa
gcagcggcct
agacctacat
agcccaagag
gcggcccttce
cccccgaggat
actggtacgt
acaacagcac
gcaaagaata
tcagcaaggc
aggagatgac
acatcgccgt
cagtgctgga
ggtggcagca

acacccagaa

cgtcaaggtg
gcgccaggct
gaccagatac
caccgcctac
caggggcggce
caccaagggc
agccgccectg
cagcggagcce
gtacagcctg
ctgcaacgtg
ctgcgacaag
cgtgttcctg
gacctgcgtg
ggacggcgtg
ctacagggtg
caagtgcaag
caagggccag
caagaaccag
ggagtgggag
cagcgacggc
gggcaacgtg

gagcctgagce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



<223>

<400> 168
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
ccatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actcacacat
ttccccecccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttecttece
ttctcatgct
ctgtctccgg
<210>
<211>

<212>
<213>

169

ADN

1335

chudi ning

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgectgeg
attggggcca
tcccectgge
tcaaggacta
gcgtgcacac
tgaccgtgcce
ccagcaacac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctcecc
cacaggtgta
cctgcctggt
agccggagaa
tctacagcaa
ccgtgatgca

gtaaa

Nhan tao

19591

cggcgcggaa
tacctttact
gatgggcaat
ggtcaccatg
tagcgatgat
aggcaccctg
accctecctcece
cttcccecegaa
cttccecggcet
ctccagcagc
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccatce
caccctgccc
caaaggcttc
caactacaag
gctcaccgtg

tgaggctctg

gtgaaaaaac
tcttcttata
attaatgctg
acccgtgata
acggccgtgt
gtgacggtta
aagagcacct
ccggtgacgg
gtcctacagt
ttgggcaccc
aagagagttg
gaagcagcgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagcg
accacgcctc
gacaagagca

cacaaccact

-198-

cgggcgcgag
ttaattgggt
ctgctggtat
ccagcattag
attattgcgc
gctcagcctc
ctgggggcac
tgtcgtggaa
cctcaggact
agacctacat
agcccaaatc
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaage
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

cgtgaaagtg
ccgccaagcc
tactctttat
caccgcgtat
gcgtggtggt
caccaagggt
agcggccctg
ctcaggcgcce
ctactccctc
ctgcaacgtg
ttgtgacaaa
agtcttcctce
cacatgcgtg
ggacggcgtg
gtaccgggtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc

gagcctctcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



<220>
<223>

<400> 169
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
ccatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actcacacat
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttettec
ttctcatgcet
ctgtctccgg

<210>
<211>

170
1335

chudi ning

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgcecctgeg
attggggcca
tccececectgge
tcaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctccce
cacaggtgta
cctgcctggt
agccggagaa
tctacagcaa
ccgtgatgceca

gtaaa

19591

cggcgcggaa
tacctttact
gatgggcggt
ggtcaccatg
tagcgatgat
aggcaccctg
accctcctcce
cttccccgaa
cttcccgget
ctccagcagc
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccatce
caccctgccce
caaaggcttc
caactacaag
gctcaccgtg

tgaggctctg

gtgaaaaaac
tcttcttata
attaatcctc
acccgtgata
acggccgtgt
gtgacggtta
aagagcacct
ccggtgacgg
gtcctacagt
ttgggcaccc
aagagagttg
gaagcagcgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagceg
accacgcctce
gacaagagca

cacaaccact

-199-

cgggcgcgag
ttaattgggt
ctgctggtac
ccagcattag
attattgcgc
gctcagcctc
ctgggggcac
tgtcgtggaa
cctcaggact
agacctacat
agcccaaatc
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagce
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

cgtgaaagtg
ccgccaagcece
tacttcttat
caccgcgtat
gcgtggtggt
caccaagggt
agcggccctg
ctcaggcgcc
ctactccctce
ctgcaacgtg
ttgtgacaaa
agtcttcctc
cacatgcgtg
ggacggcgtg
gtaccgggtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc

gagcctctcce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



<212>
<213>

ADN
<220>
<223>

<400> 170
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
ccatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
aatcacaagc
actcacacat
ttcccecccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tccttettee
ttctcatgct

ctgtctccgg

Nhan tao

chudi n&ng

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgectgeg
attggggcca
tcceectgge
tcaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gcccaccgtg
aacccaagga
tgagccacga
atgccaagac
tcaccgtcct
aagccctccc
cacaggtgta
cctgcctggt
agccggagaa
tctacagcaa
ccgtgatgca

gtaaa

19591

cggcgcggaa
tacctttact
gatgggcaat
ggtgaccatg
tagcgatgat
aggcaccctg
accctcctcce
cttcceccgaa
cttccecgget
ctccagcagc
caaggtggac
cccagcacct
caccctcatg
agaccctgag
aaagccgcgg
gcaccaggac
agcccccatce
caccctgceccce
caaaggcttc
caactacaag
gctcaccgtg

tgaggctctg

gtgaaaaaac
tcttcttata
attaatcctg
acccgtgata
acggccgtgt
gtgacggtta
aagagcacct
ccggtgacgg
gtcctacagt
ttgggcaccc
aagagagttg
gaagcagcgg
atctcccgga
gtcaagttca
gaggagcagt
tggctgaatg
gagaaaacca
ccatcccggg
tatcccagcecg
accacgcctc
gacaagagca

cacaaccact

-200-

cgggcgcgag
ttaattgggt
ctactggtca
ccagcattag
attattgcgce
gctcagcctce
ctgggggcac
tgtcgtggaa
cctcaggact
agacctacat
agcccaaatc
ggggaccgtc
cccctgaggt
actggtacgt
acaacagcac
gcaaggagta
tctccaaagc
aggagatgac
acatcgccgt
ccgtgctgga
ggtggcagca

acacgcagaa

cgtgaaagtg
ccgccaagcce
tgctgattat
caccgcgtat
gcgtggtggt
caccaagggt
agcggccctg
ctcaggcgcc
ctactccctc
ctgcaacgtg
ttgtgacaaa
agtcttcctc
cacatgcgtg
ggacggcgtg
gtaccgggtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce
ggggaacgtc

gagcctctcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



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

171
651
ADN

<220>
<223>

<400> 171
cagagcgccce

agctgcaccg
caccccggca
tccaacaggt
caggctgagg
gtgttcggcg
accctgttcc
atcagcgact
aaggccggceg
agctacctga
acccacgagg
<210>
<211>

<212>
<213>

172
651
ADN

<220>
<223>

<400> 172
cagagcgccc

agctgcaccg
caccccggcea
tccaacaggt
caggctgagg
gtgttcggcg

accctgttcc

Nhén tao

chudi nhe

tgacccagcc
gcacctccag
aggcccccaa
tcagcggcag
acgaggccga
gagggaccaa
cccccagcag
tctacccagg
tggagaccac
gcctgacccce

gcagcaccgt

Nhén tao

chudi nhe

tgacccagcc
gcacctccag
aggcccccaa
tcagcggcag
acgaggccga
gagggaccaa

cccccagcag

19591

cgccagcgtg
cgacgtgggc
gctgatgatc
caagagcggc
ctactactgc
gctgaccgtg
cgaggagctg
cgccgtgacc
cacccccagce
cgagcagtgg

ggaaaagacc

cgccagcgtg
cgacgtgggc
gctgatgatc
caagagcggc
ctactactgc
gctgaccgtg

cgaggagctg

tccggcagcec
agctacaact
tacggcgtga
aacaccgcca
ggcacctttg
ctgggccagc
caggccaaca
gtggcctgga
aagcagagca
aagagccaca

gtggccccaa

tccggcagece
agctacaact
tacggcgtga
aacaccgcca
ggcacctttg
ctgggccagce

caggccaaca

-201-

caggccagtc
acgtgaactg
gcaagaggcc
gcctgacaat
ccggcggatce
ctaaggctgce
aggccaccct
aggccgacag
acaacaagta
ggtcctacag

ccgagtgcag

caggccagtc
acgtgaactg
gcaagaggcc
gcctgacaat
ccggcggatce
ctaaggctgc

aggccaccct

tatcacaatc
gtatcagcag
cagcggcgtg
cagtgggctg
atactacggc
ccccagcgtg
ggtgtgcctg
cagccccegtg
cgccgccagce
ctgccaggtg

C

tatcacaatc
gtatcagcag
cagcggcgtg
cagtgggctg
atactacggc
ccccagegtg

ggtgtgcctg

60

120

180

240

300

360

420

480

540

600

651

60

120

180

240

300

360

420



atcagcgact
aaggccggceg
agctacctga
acccacgagg
<210>
<211>

<212>
<213>

173
651
ADN

<220>
<223>

<400> 173
cagagcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag
<210>
<211>

<212>
<213>

174
651
ADN

<220>

<223>

<400> 174

tctacccagg
tggagaccac
gcctgacccce

gcagcaccgt

Nhan tao

chudi nhe

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccctecte
tctacccggg
tggagaccac
gcctgacgcec

ggagcaccgt

Nhén tao

chudi nhe

19591

cgccgtgacc
cacccccage
cgagcagtgg

ggaaaagacc

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc
gttaaccgtc
tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

gtggcctgga
aagcagagca
aagagccaca

gtggccccaa

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg
ctaggtcagc
caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggccccta

aggccgacag
acaacaagta
ggtcctacag

ccgagtgcag

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat
ctggtggttc
ccaaggctgc
aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

cagccccgtg
cgccgccagce
ctgccaggtg

e}

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcectg
ttattatggt
ccccecteggtce
ggtgtgtctc
cagccccegtce
cgcggccagce
ctgccaggtc

a

cagagcgcac tgacccagcc agcttcagtg agcggctcac caggtcagag cattaccatc

tcgtgtacgg gtactagcag cgatgttggt tcttataatt atgtgaattg gtaccagcag

-202-

480

540

600

651

60

120

180

240

300

360

420

480

540

600

651

60

120



catcccggga
agcaacqgtt
caagcggaag
gtgtttggcg
actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag
<210>
<211>

<212>
<213>

175
651
ADN

<220>

<223> chud

<400> 175
cagagcgcac

tcgtgtacgg
catcccggga
agcaaccgtt
caagcggaag
gtgtttggcg
actctgttcc
ataagtgact
aaggcgggag
agctatctga
acgcatgaag

<210>
<211>

176
1323

aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccctcectce
tctacccggg
tggagaccac
gcctgacgec

ggagcaccgt

Nhén tao

i nhe

tgacccagcc
gtactagcag
aggcgccgaa
ttagcggatc
acgaagcgga
gcggcacgaa
cgccctectce
tctaccecggg
tggagaccac
gcctgacgcc

ggagcaccgt

19591

acttatgatt
caaaagcggc
ttattattgc
gttaaccgtc
tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

agcttcagtg
cgatgttggt
acttatgatt
caaaagcggc
ttattattgc
gttaaccgtc
tgaggagctt
agccgtgaca
cacaccctcc
tgagcagtgg

ggagaagaca

tatggtgttt
aacaccgcga
ggtacttttg
ctaggtcagc
caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggcccecta

agcggctcac
tcttataatt
tatggtgttt
aacaccgcga
ggtacttttg
ctaggtcagc
caagccaaca
gtggcctgga
aaacaaagca
aagtcccaca

gtggccccta

-203-

ctaagcgtcc
gcctgaccat
ctggtggttc
ccaaggctgc
aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

caggtcagag
atgtgaattg
ctaagcgtcc
gcctgaccat
ctggtggttc
ccaaggctgc
aggccacact
aggcagatag
acaacaagta
gaagctacag

cagaatgttc

ctcaggcgtg
tagcggcctg
ttattatggt
ccececteggte
ggtgtgtctc
cagccccegte
cgcggccagce
ctgccaggtc

a

cattaccatc
gtaccagcag
ctcaggcgtg
tagcggcctg
ttattatggt
cceccecteggte
ggtgtgtctc
cagccccegtce
cgcggccagce
ctgccaggtc

a

180

240

300

360

420

480

540

600

651

60

120

180

240

300

360

420

480

540

600

651



<212>
<213>

ADN
<220>
<223>

<400> 176
caggtgcagc

tcctgcaagg
cctgggcagg
gcccagaagt
atggagctgt
tggttcgact
cccagcgtgt
ggctgcctgg
ctgaccagcg
tccagcgtgg
gaccacaagc
tgcccececcect
cccaaggaca
agccacgagg
gccaagacca
accgtggtgce
ggcctgccag
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc
gtgatgcacg

aag

Nhén tao

chudi ning

tggtgcagag
ccagcggcta
gactggagtg
tccagggcag
ccaggctgag
actggggcca
tccecectgge
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gcccagcccce
ccctgatgat
acccagaggt
agcccagaga
accaggactg
cccccatcga
ccctgceccecce
agggcttcta
actacaagac
tgacagtgga

aggccctgca

19591

cggagctgag
caccttcacc
gatgggcacc
agtcaccatg
aagcgacgac
gggcaccctg
ccccectgcecagce
cttcceccgag
cttccecegcece
cagcagcaac
caaggtggac
cccagtggcec
cagcaggacc
gcagttcaac
ggaacagttt
gctgaacggc
gaaaaccatc
cagccgggag
ccccagcgac
caccccccecce
caagagcagg

caaccactac

gtgaagaagc
agcagctaca
atcaaccccg
accagggaca
accgccgtgt
gtgaccgtgt
agaagcacca
ccagtgaccg
gtgctgcaga
ttcggcaccce
aagaccgtgg
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaagagtaca
agcaagacca
gaaatgacca
atcgccgtgg
atgctggaca
tggcagcagg

acccagaaga

-204-

caggcgccag
tcaactgggt
tgtccggcag
ccagcatcag
actactgcgc
cctcagctag
gcgagagcac
tgtcctggaa
gcagcggcct
agacctacac
agaggaagtg
tgttcctgtt
cctgcgtggt
acggcgtgga
tcagggtggt
agtgcaaggt
agggccagcc
agaaccaggt
agtgggagag
gcgacggceag
gcaacgtgtt

gcctgagcect

cgtcaaggtg
ccgccaggcet
caccagctac
caccgcctac
caggggcggc
caccaagggc
agccgccctg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgtggag
ccccecccaag
ggtggacgtg
ggtgcacaac
gtccgtgetg
ctccaacaag
acgggagccc
gtccctgacc
caacggccag
cttcttcctg
cagctgcagc

gtcccececggce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1323



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

177
1323
ADN

<220>

<223> chud

<400> 177
caggtgcagc

tcctgcaagg
ccagggcagg
gcccagaagt
atggagctgt
tggttcgact
cccagcgtgt
ggctgcctgg
ctgaccagcg
tccagcgtgg
gaccacaagc
tgcccceccect
cccaaggaca
agccacgagg
gccaagacca
accgtggtgce
ggcctgccag
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc
gtgatgcacg

aag

Nhén tao

i ndng

tggtgcagag
ccagcggcta
gactggagtg
tccagggcag
ccaggctgag
actggggcca
tccceceectgge
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gcccageccecce
ccctgatgat
acccagaggt
agcccagaga
accaggactg
cccccatcga
ccctgececccece
agggcttcta
actacaagac
tgacagtgga

aggccctgcea

19591

cggagctgag
caccttcacc
gatgggccag
agtcacaatg
aagcgacgac
gggcaccctg
cccctgeage
cttccececgag
cttccecgece
cagcagcaac
caaggtggac
cccagtggcec
cagcaggacc
gcagttcaac
ggaacagttt
gctgaacggc
gaaaaccatc
cagccgggag
ccccagcgac
cacccccccce
caagagcagg

caaccactac

gtgaagaagc
agcagctaca
atcaacgccg
accagggaca
accgccgtgt
gtgaccgtgt
agaagcacca
ccagtgaccg
gtgctgcaga
ttcggcaccc
aagaccgtgg
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaagagtaca
agcaagacca
gaaatgacca
atcgccgtgg
atgctggaca
tggcagcagg

acccagaaga

-205-

caggcgccag
tcaactgggt
ccagcggcat
cctctatcag
actactgcgc
cctcagctag
gcgagagcac
tgtcctggaa
gcagcggcct
agacctacac
agaggaagtg
tgttcctgtt
cctgcgtggat
acggcgtgga
tcagggtggt
agtgcaaggt
agggccagcce
agaaccaggt
agtgggagag
gcgacggcag
gcaacgtgtt

gcctgagcect

cgtcaaggtg
gcgccaggcet
gaccagatac
caccgcctac
caggggcggce
caccaagggc
agccgccctg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgtggag
cccccccaag
ggtggacgtg
ggtgcacaac
gtccgtgctg
ctccaacaag
acgggagccc
gtccctgacc
caacggccag
cttcttectg
cagctgcagc

gtccceccegge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1323



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

178
1323
ADN

<220>

<223> chud

<400> 178
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
cccagcegtgt
ggctgcctgg
ctgaccagcg
agcagcgtgg
gaccacaagc
tgcceccecect
cccaaggaca
agccacgagg
gccaagacca
accgtggtgce
ggcctgcectg
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc

gtgatgcacg

Nhén tao

i nang

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgcectgeg
attggggcca
tceceectgge
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gccctgcecccce
ccctgatgat
accccgaggt
agccccggga
accaggactg
cccecatcga
ccctgceccceccce
agggcttcta
actacaagac
tgacagtgga

aggccctgceca

19591

cggcgcggaa
tacctttact
gatgggcaat
ggtcaccatg
tagcgatgat
aggcaccctg
cccctgcecage
cttcccecgag
cttccecegece
cagcagcaac
caaggtggac
tcctgtggcece
cagccggacce
gcagttcaac
ggaacagttc
gctgaacggc
gaaaaccatc
cagccgggag
ccccagcgac
cacccccccece
caagagccgg

caaccactac

gtgaaaaaac
tcttcttata
attaatgctg
acccgtgata
acggccgtgt
gtgacggtta
agaagcacca
cccgtgaccg
gtgctgcaga
ttcggcaccc
aagaccgtgg
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaagaataca
agcaagacaa
gaaatgacca
atcgccgtgg

atgctggaca

tggcagcagg-

acccagaaga

-206-

cgggcgcgag
ttaattgggt
ctgctggtat
ccagcattag
attattgcgce
gctcagcttc
gcgagagcac
tgagctggaa
gcagcggcct
agacctacac
agcggaagtg
tgttcctgtt
cctgcgtggt
acggcgtgga
tcegggtggt
agtgcaaggt
agggccagcce
agaaccaggt
agtgggagag
gcgacggcag
gcaacgtgtt

gcctgagcect

cgtgaaagtg
ccgccaagcec
tactctttat
caccgcgtat
gcgtggtggt
caccaagggc
agccgccctg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgtggag
cccecceccaag
ggtggacgtg
ggtgcacaac
gtccgtgctg
gtccaacaag
cagggaaccc
gtccctgacc
caacggccag
cttcttcctg
cagctgcagc

gtcccecgge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aaa

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

179
1323
ADN

<220>

<223> chud

<400> 179
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
cccagcgtgt
ggctgcctgg
ctgaccagcg
agcagcgtgg
gaccacaagc
tgcccccecect
cccaaggaca
agccacgagg
gccaagaéca
accgtggtgc
ggcctgcctg
caggtgtaca
tgtctggtga
cccgagaaca

tacagcaagc

Nhé&n tao

i nang

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgcctgceg
attggggcca
tccececectggce
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gccctgceccce
ccctgatgat
accccgaggt
agccccggga
accaggactg
cccccatcga
ccctgeeccce
agggcttcta
actacaagac

tgacagtgga

19591

cggcgcggaa
tacctttact
gatgggcggt
ggtcaccatg
tagcgatgat
aggcaccctg
ccecctgcecagce
cttcceccecgag
cttccccgcece
cagcagcaac
caaggtggac
tcctgtggece
cagccggacc
gcagttcaac
ggaacagttc
gctgaacggc
gaaaaccatc
cagccgggag
ccccagcgac

cacccceccececce

caagagccgg

gtgaaaaaac
tcttcttata
attaatcctc
acccgtgata
acggccgtgt
gtgacggtta
agaagcacca
cccgtgaccg
gtgctgcaga
ttcggcaccc
aagaccgtgg
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaagaataca
agcaagacaa
gaaatgacca
atcgccgtgg
atgctggaca

tggcagcagg

-207-

cgggcgcgag
ttaattgggt
ctgctggtac
ccagcattag
attattgcgce
gctcagcttc
gcgagagcac
tgagctggaa
gcagcggcct
agacctacac
agcggaagtg
tgttcctgtt
cctgcgtggt
acggcgtgga
tccgggtggt
agtgcaaggt
agggccagcce
agaaccaggt
agtgggagag
gcgacggcag

gcaacgtgtt

cgtgaaagtg
ccgccaagcec
tacttcttat
caccgcgtat
gcgtggtggt
caccaagggc
agccgccectg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgtggag
cccccccaag
ggtggacgtg
ggtgcacaac
gtccgtgctg
gtccaacaag
cagggaaccc
gtccctgacc
caacggccag
cttcttcctg

cagctgcagc

1323

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



19591

gtgatgcacg aggccctgca caaccactac acccagaaga gcctgagcct gtcccccggce

aaa

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

180
1323
ADN

<220>

<223> chud

<400> 180
caggtgcaat

agctgcaaag
cctgggcagg
gctcagaagt
atggaactga
tggtttgatt
cccagcgtgt
ggctgcctgg
ctgaccagcg
agcagcgtgg
gaccacaagc
tgccccececect
cccaaggaca
agccacgagg
gccaagacca
accgtggtgce
ggcctgcctg
caggtgtaca
tgtctggtga

cccgagaaca

Nhén tao

i nang

tggttcagag
cctccggata
gtctcgagtg
ttcagggtcg
gccgcectgeg
attggggcca
tcececectgge
tgaaggacta
gcgtgcacac
tgaccgtgcc
ccagcaacac
gccctgececce
ccctgatgat
accccgaggt
agccccggga
accaggactg
cccccatcga
ccctgceccecce
agggcttcta

actacaagac

cggcgcggaa
tacctttact
gatgggcaat
ggtgaccatg
tagcgatgat
aggcaccctg
cccctgecage
cttcceccgag
cttccccgcece
cagcagcaac
caaggtggac
tcctgtggcece
cagccggacc
gcagttcaac
ggaacagttc
gctgaacggc
gaaaaccatc
cagccgggag
ccccagcgac

caccccececceccce

gtgaaaaaac
tcttcttata
attaatcctg
acccgtgata
acggccgtagt
gtgacggtta
agaagcacca
cccgtgaccg
gtgctgcaga
ttcggcaccce
aagaccgtgg
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaagaataca
agcaagacaa
gaaatgacca
atcgccgtgg

atgctggaca

-208-

cgggcgegag
ttaattgggt
ctactggtca
ccagcattag
attattgcgc
gctcagcttc
gcgagagcac
tgagctggaa
gcagcggcct
agacctacac
agcggaagtg
tgttcctgtt
cctgcgtggt
acggcgtgga
tccgggtggt
agtgcaaggt
agggccagcc
agaaccaggt
agtgggagag

gcgacggcag

cgtgaaagtg
ccgccaagcc
tgctgattat
caccgcgtat
gcgtggtggt
caccaagggc
agccgccctg
cagcggagcc
gtacagcctg
ctgcaacgtg
ctgcgtggag
cccceccaag
ggtggacgtg
ggtgcacaac
gtccgtgctg
gtccaacaag
cagggaaccc
gtccctgacc
caacggccag

cttcttcctg

1320

1323

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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tacagcaagc tgacagtgga caagagccgg tggcagcagg gcaacgtgtt cagctgcage 1260

gtgatgcacg aggccctgca caaccactac acccagaaga gcctgagcecct gtccccecgge 1320

aaa 1323
<210> 181
<211> 512
<212> PRT

<213> Homo sapiens
<400> 181

Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15

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

Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg
35 40 45

Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
50 55 60

Asn Ser Ser Gly Thr Ile Glu Leu Val Lys Lys Gly Cys Trp Leu Asp
65 70 75 80

Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys Val Ala Thr Glu Glu Asn
85 90 95

Pro Gln Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110

Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro
115 120 125

Pro Pro Thr Ala Pro Thr Leu Leu Thr Val Leu Ala Tyr Ser Leu Leu
130 135 140

Pro Ile Gly Gly Leu Ser Leu Ile Val Leu Leu Ala Phe Trp Met Tyr
145 150 155 160

-209-



Arg

Gly

Leu

Leu

Gln

225

His

Leu

Leu

His

Val

305

Asp

Leu

Gly

Val

His

Pro

Glu

Met

210

Ser

Glu

Glu

Thr

Val

290

Pro

Phe

Ala

Asp

Leu

Arg

Pro

Ile

195

Asn

Trp

Asn

Val

Asp

275

Ala

Trp

Lys

Asp

Thr

355

Glu

Lys

Pro

180

Lys

Asp

Gln

Leu

Glu

260

Tyr

Glu

Cys

Ser

Phe

340

His

Gly

Pro

165

Pro

Ala

Phe

Ser

Leu

245

Leu

Leu

Thr

Arg

Lys

325

Gly

Gly

Ala

Pro

Ser

Arg

Val

Glu

230

Gln

Trp

Lys

Met

Gly

310

Asn

Leu

Gln

Ile

Tyr

Pro

Gly

Ala

215

Arg

Phe

Leu

Gly

Ser

295

Glu

Val

Ala

Val

Asn

Gly

Leu

Arg

200

Val

Glu

Ile

Ile

Asn

280

Arg

Gly

Leu

Val

Gly

360

Phe

19591

His

Val

185

Phe

Lys

Ile

Ala

Thr

265

Ile

Gly

His

Leu

Arg

345

Thr

Gln

Val

170

Gly

Gly

Ile

Phe

Ala

250

Ala

Ile

Leu

Lys

Lys

330

Phe

Arg

Arg

-210-

Asp

Leu

Cys

Phe

Ser

235

Glu

Phe

Thr

Ser

Pro

315

Ser

Glu

Arg

Asp

Ile

Lys

Val

Pro

220

Thr

Lys

His

Trp

Tyr

300

Ser

Asp

Pro

Tyr

Ala

His

Pro

Trp

205

Leu

Pro

Arg

Asp

Asn

285

Leu

Ile

Leu

Gly

Met

365

Phe

Glu

Leu

190

Lys

Gln

Gly

Gly

Lys

270

Glu

His

Ala

Thr

Lys

350

Ala

Leu

Asp

175

Gln

Ala

Asp

Met

Ser

255

Gly

Leu

Glu

His

Ala

335

Pro

Pro

Arg

Pro

Leu

Gln

Lys

Lys

240

Asn

Ser

Cys

Asp

Arg

320

Val

Pro

Glu

Ile



370

Asp Met Tyr
385

Lys Ala Ala

Glu Ile Gly

His Lys Lys
435

Gly Leu Ala
450

Ala Glu Ala
465

Ile Arg Arg

Val Thr Ser

<210> 182
<211> 116
<212> PRT

<213> Homo
<400> 182

Ser Gly Arg
1

Asn Trp Glu

Gly Glu Gln
35

Ala Met

Asp Gly
405

Gln His
420

Met Arg

Gln Leu

Arg Leu

Ser Val

485

Val Thr
500

sapiens

Gly Glu

Leu Glu

20

Asp Lys

375

Gly Leu

390

Pro Val

Pro Ser

Pro Thr

Cys Val

455

Ser Ala
470

Asn Gly

Asn Val

Ala Glu

Arg Thr

Arg Leu

Val

Asp

Leu

Ile

440

Thr

Gly

Thr

Asp

Thr

Asn

His
40

19591

Leu Trp

Glu Tyr
410

Glu Glu
425

Lys Asp

Ile Glu

Cys Val

Thr Ser

490

Leu Pro
505

Glu

395

Met

Leu

His

Ala

Glu

475

Asp

Pro

380

Leu

Leu

Gln

Trp

Cys

460

Glu

Cys

Lys

Arg Glu Cys Ile

10

Gln Ser Gly Leu

25

Cys Tyr Ala Ser

-211-

Val

Pro

Glu

Leu

445

Trp

Arg

Leu

Glu

Glu

Trp
45

Ser

Phe

Val

430

Lys

Asp

Val

vVal

Ser
510

Tyr

Arg

Glu

415

Val

His

His

Ser

Ser

495

Ser

Asn
15

Cys

400

Glu

Val

Pro

Asp

Leu

480

Leu

Ile

Ala

Arg Cys Glu

30

Arg Asn Ser



Ser Gly Thr
50
Asn Cys Tyr
65
Val Tyr Phe
His Leu Pro
Thr Ala Pro
115
<210> 183
<211> 15
<212> PRT
<213> Homo
<400> 183
Ile Glu Leu
1
<210> 184
<211> 15
<212> PRT
<213> Homo
<400> 184
Val Lys Lys
1
<210> 185
<211> 15
<212> PRT
<213> Homo
<400> 185

Gly Ser Trp

1

<210>

186

Ile Glu

Asp Arg

Cys Cys

85

Glu Ala
100

Thr

sapiens

Val Lys

sapiens

Gly Ser

sapiens

Leu Asp

19591

Leu Val Lys Lys
55

Gly Cys Trp Leu Asp Asp
60

Gln Glu Cys Val Ala Thr Glu Glu Asn Pro

70

75

Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe

90 95

Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro

105

110

Lys Gly Ser Trp Leu Asp Asp Phe Asn Ser

Trp Leu Asp Asp

10 15

Phe Asn Ser Tyr Asp Arg
10 15

Asp Phe Asn Ser Tyr Asp Arg Gln Glu Ser

10 15

-212-

Phe

Gln

80

Thr

Pro
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<211> 9
<212> PRT
<213> Homo sapiens

<400> 186

Gly Cys Trp Leu Asp Asp Phe Asn Cys

1 5
<210> 187

<211> 15

<212> PRT

<213> Homo sapiens
<400> 187

Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp

1 5 10 15
<210> 188

<211> 6

<212> PRT

<213> Homo sapiens
<400> 188

Trp Leu Asp Asp Phe Asn

1 5
<210> 189

<211> 5

<212> PRT

<213> Homo sapiens
<400> 189

Glu Gln Asp Lys Arg

1 5
<210> 190

<211> 11

<212> PRT

<213> Homo sapiens
<400> 190

Lys Gly Cys Trp Leu Asp Asp Phe Asn Cys Tyr
1 5 10

-213-
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