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(57) Sang che dé cap dén cac khang thé khang C5 va cac phuong phap sir dung chung.
Theo mot sd phuong an, khang thé khang C5 duoc phan lap theo sang ché gan két voi
epitop trong chudi beta ctia C5 ¢ 4i luc cao hon tai pH trung hoa so véi PH co tinh axit.
Sang ché con dé cap dén céc axit nucleic dugc phan 14p ma hoa khang thé khang C5 theo
sang ché. Sang ché con dé cap dén cac té bao chu bao gom axit nucleic theo sang ché. Sang
ché con dé cap dén phuong phap san xuét khang thé bao gf)m viéc nudi ciy té bao chu theo
sang ché dé khang thé dugc san Xuat Sang ché con dé cap dén phuong phap san xuat
khang thé khang C5 bao gdm viéc mién dich dong vat chéng lai polypeptit bao gom mién
MG1-MG2 cua chudi beta cia C5. Cac khang thé khang C5 theo sang ché c6 thé duoc st
dung nhu dugc pham.
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Linh vue k§ thuit dwoc dé cap |

Séng ché dé cap dén cac khang thé khéng C5 va cac phuong phép st
dung chung.

Tinh trang ky thuat ciia sing ché

Hé bd thé dong mét vai trd quan trong trong viéc gial phong cac phuc

hop mién dich va dap ung mién dich véi cdc tdc nhan giy bénh, cic khang
nguyén la, cac & bao nhidm virut va céc té bao u. C6 khoang 25-30 protein b
trg dugc tim thiy nhu 1a mot loat cac phic hop cua cac protein huyét tuong va
cac mang té bao. Cac thanh phén b thé ¢6 cac chirc nang phong vé mién dich
bang cach tuong tac mot loat sy phén tach enzym phtc tap va cac truong hop
lién két mang té bao. Cac dot bd thé nay dan dén viéc san xuét cac san pham c6
opsonin, 1ap quy mién dich, va cc chirc nang lam thung mang té bao.
Hién nay nguoi ta da thura nhén.réng hé bd thé c6 thé dugc hoat héa qua ba
chudi cic phan (mg hoa sinh riéng biét: chudi céc phan tmg héa sinh cb dién,
chudi cac phan ung hoa sinh lextin, va chudi cac phan Ung hoéa sinh thay thé.
Cac chudi cac phan tmg hoa sinh nay duge hudng nhidu thanh phan, va trong
khi cac chudi ndy khac biét & cac budc ban diu, cac budc ndy hdi tu va chia sé
c4c thanh phan bd thé tan cing (C5 dén C9) gy ra viéc hoat héa va pha huy cac
té bao dich.

Chubi cac phan tmg héa sinh co dién thuong dugc hoat hoa bang cach
hinh thanh céc phtic hop khang thé-khang nguyén. Budc thu nhét trong su hoat
héa cia chudi cac phan tng hoa sinh lextin la sy gin két cia cac lectin riéng biét
" nhu lectin gin két mannan (MBL), H-ficolin, M-ficolin, L-ficolin va CL-11
lectin 16p C. Nguoc lai, chudi cac phan tng hoa sinh thay thé tu dong trai qua su
hoat hoa thay thé murc d6 thip, c6 thé d& dang khuéch dai 1én céc bé mit la hoic

bét thudmng khac (vi khuan, nam men, cic t€ bao nhiém virut, hodc mo bi hong).

_2-



29265

Céc chudi cac phan tng hoa sinh nay hdi tu tai mét diém noi ma thanh phan b

thé C3 bi chia tach boi proteaza hoat tinh dé tao ra C3a va C3b.

C3a la anaphylatoxin. C3b‘ lién két véi cac té bao vi khudn va céc té bao
khéc, cling nhu cac virut da biét va céc phurc hop mién dich, va danh diu chung
dé loai bod khoi su luu théng (d6ng vai trd nhur opsonin). C3b con h‘inh thanh mat
phirc hop vdi céc thanh phan khac dé tao ra convertaza C5, trong do tach C5
thanh C5a va C5b.

C5 1a protein 190 kDa duoc tim thiy trong huyét thanh binh thudng vao
khoadng 80 microgam/ml (0,4 micro M). C5 dugc glycosylat hoa vadi khoang 1,5-
3% khdi luong ciia né do hydratcacbon. C5 trudng thanh 13 heterodime cia
chudi 115 kDa alpha ma dugc lién két disulfua t6i chudi 75 kDa beta. C5 duoc
tbng hop nhu protein tién than chudi don (tién than pro-C5) cua cac axit amin
1676 (tham khao, tirc 14, PTL1 va PTL2). Tién than pro-C5 dugc tach dé tao ra
chudi beta nhu doan diu amino va chudi alpha nhu doan dau carboxyl. Cac doan
chudi alpha va cic doan chudi beta polypeptit dwoc ndi véi nhau théng qua lién

két disulfua va tao thanh protein CStrudng thanh.

C5 trudng thanh duge tach thanh cac doan C5a va C5b trong sudt qué trinh
hoat héa ctia chudi cac phan ting héa sinh b6 trg. C5a dugce tach tir chudi alpha
ctia C5 bdi convertaza C5 nhu doan diu amino chita cdc axit amin 74 diu tién
ctia chudi alpha. Phan con lai ctia C5 trudng thanh 13 doan C5b, chita phén con
lai ctia disulfua chudi alpha dugc lién két v6i chudi beta. Khoang 20% cta 11

kDa khéi lwong ctia C5a 13 do hydratcacbon.

C5a la anaphylatoxin khac. C5b két hop v6i C6, C7, C8 va C9 dé tao thanh
phirc tdn céng mang (MAC, C5b-9, phitc bd trg ddu mut (TCC)) tai bé mit cua
té bao dich. Khi du s& lugng MAC duogc chén vao cac mang t& bao dich, cac 16
MAC dugc hinh thanh dé 13m trung gian phan giai thim loc nhanh chéng cac té
bao dich. |
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Nhu dugc dé cap trén ddy, C3a va C5a la cac anaphylatoxin. Ching c6 thé
hoat héa su khtt hat té bao 16n, giai phong histamin va cdc chit trung gian khac
clia sy viém, dn dén su co co tron, tang thdm thiu mach, hoat hoa bach clu, va
c4c hién tuong viém khac bao gdm ting sinh t& bio dén dén ting té bao. C5a
cling ¢6 chirc nang nhu peptit héa tri liéu dé thu hit céc bach ciu hat nhu cac
bach ciu trung hoa, cac bach cAu 4i toan, cac t& bao di nhudm mau va cac bach

cau don nhan dén vi tri hoat héa bo tro.

Hoat dong cua C5a dugc diéu chinh bai carboxypeptidaza huyét tuong
enzym N ma loai bo arginin dAu carboxy tir C5a tao ra din xudt C5a-des-Arg,
C5a-des-Arg chi cho 1% hoat tinh man cdm va hoat tinh héa hoc da hinh hat
nhan ctia C5a khong bién ddi.

Mic du hé bd thé chirc thich hop cung cip kha ning phong vé manh mé
chéng lai cac sy viém 14y nhiém virut, viéc diéu chinh khéng thich hop hodc su
hoat hoa bd trg co lién quan trong su phat sinh bénh cta nhiéu rdi loan khéc
nhau bao gém, tic 1a, viém khép dang thép (RA); viém than lupus; chin thuong
thiéu méu cuc bd; ching rbi loan mau réi loan tudn hoan (PNH); héi ching u
huyét ¢ huyét khong dién hinh (aHUS); bénh trdm tich diy dic (DDD); thoai
hoéa didm vang (tirc 13, thoai hoa diém vang lién quan dén tudi tic (AMD)); phan
huy, ting men gan, va hoi ching tiéu cau thap (HELLP); ban xuét huyét giam
tidu cau huyét khdi (TTP); mét thai ty nhién; viém mach tu mién dich; bénh
hiém gip; mét thai tai phéat; da xo cing (MS); trdn thuong so ndo; va chén
thuong do nhdi mau co tim, phé quan phéi va thdm tach méu (tham khao, tic 13,
NPL1). Vi vy, su trc ché hoat héa qué nhiéu hodc khong kiém soét ctia chudi

bod trg cd thé cho céc lgi ich 1am sang cho bénh nhan c6 céc rdi loan nhu viy.

Chung rdi loan méu rdi loan tudn hoan (PNH) 1a rdi loan méau hiém thiy,
trong d6 cac té bio hdng cau bi ton thuong va do d6 bi tiéu diét nhanh hon so
véi cac té bao hdng ciu binh thudng. PNH 13 két qua cla viéc m& rong vo tinh
clia céc t& bao gdc tao mau véi nhitng dot bién x6ma trong gen PIG-A

(phosphatidylinositol glycan nhém A) ndm trén nhiém sic thé X. Cac dot bién
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trong PIG-A din dén moét khéi sém trong viéc toéng hop
glycosylphosphatidylinositol (GPI), mdt phan tir duoc yéu cdu nuong tua cla
nhiéu protein vao cic bé mit t& bao. Do d6, cac t& bao mau PNH thibu céc
protein nuong tua GPI, bao gdm cac protein didu hoa bd trg CD55 va CD59.
Trong diéu kién binh thu(‘)’ng, céc protein didu hoa bd trg nay ngin chin su hinh
thanh MAC trén céc bé mit té bio, do-d6 ngin ngira sy phan tach hdng ciu. Su
ving mit clia cac protein nuong tua GPI gay ra sy tan huyét phan théng qua b

trg & PNH.

PNH dic trung bdi chimg thiéu mau do tan huyét (giam s luong té bao
h@)ng céu), hemoglobin ni€u (su hién dién ctia hemoglobin trong nudc tiéu, dic
biét 6 rang sau khi ngd), va hemoglobinemia (sy hién dién ctia hemoglobin
trong mau). Céc bénh nhan mic PNH duoc biét dén 1 ¢ céc con bdc phat, duogc
dinh nghia & day nhu trudong hop nudc tiéu sim mau. Chimg thiéu mau do tan
huyét 14 do su hity hoai céc t& bio hdng ciu trong mach mau bdi cc thanh phan
bd trg. Céc triéu ching khac bao gérﬁ ching khé doc, mét mai, rdi loan chuc

ning cuong duong, ching huyét khéi va dau bung tai phat.

Eculizumab 13 khéng thé don dong duogc tuong thich véi ngudi truc tiép
chéng lai protein b trg C5, va 1a liéu phap didu tri dAu tién dugc chép thuan dé
diéu tri chtmg rdi loan mau réi loan tuan hoan (PNH) va hoi chimg u huyét
huyét khéng dién hinh (aHUS) (tham khao, tirc 13, NPL2). Eculizumab tc ché sy
phan tach ctia C5 thanh C5a va C5b bdi convertaza C5, ngin ngira sy hinh thanh
phirc bd trg dau mit C5b-9. Ca C5a va C5b-9 dan dén cac su kién trung gian bd
tro dau muat 1a dic trung cua PNH va aHUS (tham khao thém, PTL3, PTL4,
PTLS, va PTL6).

Mot s6 bao cédo di mé ta cac khang thé khang C5. Vi du, WO 95/29697
(PTL7) md ta khang thé khang C5 ma gin két véi chudi alpha ctia C5 nhung
khong gén két véi C5a, va ngan chdn sy hoat héa cua C5, trong khi WO
2002/30985 (PTL8) mod ta khang thé don dong khang C5 tic ché sy hinh thanh
C5a. Mt khac, WO 2004/007553 (PTL9) mé ta khang thé khang C5 nhan dién
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vi tri proteolytic dé convertaza C5 trén chudi alpha caa C5, va trc ché sy chuyén
d6i ctia C5 thanh C5a va C5b. WO 2010/015608 (PTL10) mé ta khang thé
khéang C5 c6 hing sb ai luc it nhit 1a 1 x107 M.

Céc khang thé (cac IgG) gin két v6i thu thé Fc & tré so sinh (FcRn), va ¢o
thoi gian duy tri huyét tuong dai. Sy gén két clia cac IgG t6i FcRn thudng dugc
quan sat dudi cac diéu kién axit (téc 13, pH 6,0), va hiém khi duoc quan séat duéi
cac didu kién trung hoa (tic 13, pH=7,4). Thong thudng, cac IgG khong két hop
khéng dic hidu vao céc té bao qua qué trinh ndi nhap bao, va trd lai cac bé mit
t& bao bing cach gin két vi co quan ndi bao FcRn dudi cac didu kién axit trong
cac hat co quan noi bao. Sau d6, cac IgG tach ra khoi FcRn dudi cac didu kién
trung hoa trong huyét tuong. Cac IgG khong gin két véi FcRn bi phan huy
trong tiéu thé. Khi kha ning gin két FcRn cta IgG dudi cac didu kién axit duge
loai bo b:‘ing cach dua céc dot bién vao vung Fc, IgG khong dugc tai st dung tur
hat co quan ndi bao vao huyét twong, din dén su suy giam dang ké sy duy tri
huyét tuong cua IgG. Pé cai thién sy duy tri huyét twong cta cac IgG, mot
phuong phap ting cudng su gan két FcRn duéi cac diéu kién axit da duoc dua ra.
Khi sy gén két FcRn cua IgG dudi cac didu kién axit duge cai thién bing cach
dua su thé axit amin vao Fc ving, IgG dugc tai éhé hiéu qué hon tir hat co quan
ndi bao vao huyét tuong, va do d6 cho thiy sy duy tri huyét twong dugc cai
thién. Trong khi do, cling dugc dua ra réng IgG véi su gén két FcRn duogc cai
thién dudi cac diéu kién trung hoa khong tach ra khéi FcRn dudi cac diéu kién
trung hoa trong huyét tuong ngay ca khi trd lai bé mit t& bao qua su gin két véi
FcRn dudi céc diéu kién axit trong cac hat co quan ndi bao, va do dé su duy tri
huyét twong van khong thay dbi, hodic ding hon 13 tdi t& hon (tham khao, tic 13,
NPL3; NPL4; NPL5).

Hién nay, cac khang thé ma gin két véi cac khang nguyén theo cach phu
thudc vao pH da dugc dua ra (tham khao, tic 1a, PTL11 va PTL12). Céac khang
thé nay gén két manh mé vdi cic khang nguyén dudi cac didu kién trung hoa

huyét twong va tach ra khoi cac khang nguyén dudi cic diéu kién axit co quan
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ndi bao. Sau khi tach khoi cac khéng nguyén, cac khang thé tré trén c6 kha ning
gén két mot 13n nita t6i cac khang nguyén khi tai sit dung vao huyét twong qua
FcRn. Vi vay, mét phén tir khang thé duy nhét c6 thé gin két nhiéu.lén v6i nhidu
phan tir khang nguyén. N6i chung, su duy tri huyét twong cua khang thé ngén
hon nhiéu so véi khang thé ma c6 co ché tai ché trung gian FcRn néu trén. Do
d6, khi khang nguyén duogc gin két vao khang thé, khang nguyén thudng cho
thay su duy tri huyét twong duoc kéo dai, dan dén viéc ting néng do huyét tuong
ctia khang nguyén. Mit khac, cling c6 bao céo rang cac khang thé dugc mé ta
trén day, gin két véi cac khang nguyén theo cach phu thudc vao pH, loai bé céc
khang nguyén khoéi huyét trong nhanh hon s6 vé6i cac khang thé dién hinh vi
ching tach ra khéi cac khang nguyén trong cac hat co quan ndi bao trong subt
qué trinh tai ché trung gian FcRn. WO 2011/111007 (PTL13) con mb ta phan
tich md hinh may tinh cho thiy ring khang thé c6 su lién két phy thudéc pH
chéng lai C5 c6 thé kéo dai su loai bé khang nguyén.
Céc tai lidu séng ché

PTL1: US Patent No. 6,355,245

PTL2: US Patent No. 7,432,356

PTL3: WO 2005/074607

PTL4: WO 2007/106585

PTL5: WO 2008/069889

PTL6: WO 2010/054403

PTL7: WO 95/29697

PTLS8: WO 2002/30985

PTL9: WO 2004/007553

PTL10: WO 2010/015608

PTL11: WO 2009/125825

PTL12: WO 2011/122011

PTL13: WO 2011/111007
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Ban chit k§ thuét clia sing ché

Sang ché cung cip cac khang thé khang C5 va cic phuong phép su dung
cac khang thé nay.

Theo mot s6 phuong 4n, khang thé khang C5 dugc phan 18p theo sang ché
gén két véi epitop trong chudi beta ctia C5. Theo mdt sb phuong 4n, khang thé
khang C5 dugc phan lap theo sang ché gén két véi epitop trong mién MG1-MG2
ctia chudi beta ctia C5. Theo mét s6 phuong 4n, khang thé khang C5 dugc phan
1ap theo sang ché gin két véi epitop trong doan bao gdm cac axit amin 33-124
ctia chudi beta (SEQ ID NO: 40) ctia C5. Theo mét s6 phuong 4n, khang thé
khang C5 duoc phan 1ap theo sang ché gan két véi epitop trong chudi beta (SEQ
ID NO: 40) ctia C5 ma bao gdém it nhit mot doan dugc chon tir nhém bao gbm
c4c axit amin 47-57, 70-76, va 107-110, Theo mot sb phuong an, khang thé
khang C5 duoc phén 14p theo sang ché gin két véi epitop trong doan ctia chudi
beta (SEQ ID NO: 40) cta C5 ma bao gém it nhit mot gbe axit amin dugc chon
tir nhém bao gdm Glu48, Asp51, His70, His72, Lys109, va His110 ctia SEQ ID
NO: 40, theo mot phuong an khéc nita, khang thé gén két voi C5 ¢6 4i luc cao
hon tai pH trung hoa so véi pH c6 tinh axit. Theo mét phuong 4n khac nita,
khéng thé gin két v6i C5 ¢6 ai luc cao hon & pH=7,4 so véi & pH=5,8. Theo mat
phuong 4n khac, khang thé khang C5 dwgc phén 14p theo séng ché gin két véi
cuing mét epitop 1a khang thé mé ta trong bang 2. Theo mét phuong 4n khac nira,
khéng thé gén két vdi cing mét epitop 14 khang thé mb ta trong bang 2 c6 i luc
cao hon & pH=7,4 so v6i & pH=5,8. Theo mét phuong 4n khac nita, khang thé

khang C5 theo sang ché gén két véi cling mét epitop 13 khang thé duoc mé ta
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trong cac bang 7 hodc 8. Theo mét phuong 4n khac nita, khang thé gén két véi
cung mot epitop 1a khang thé dugc md ta trong cac bang 7 hodc 8 cb ai lyc cao

hon & pH=7,4 so v6i & pH=5,8.

Theo céc phuong 4n nhit dinh, khéng thé khang C5 theo sing ché canh
tranh d& gén két C5 v6i khang thé bao gdbm mét cip VH va VL dugc chon tir: (a)
VH ctia SEQ ID NO:1 va VL ctia SEQ ID NO:11; (b) VH ctia SEQ ID NO: 5 va
VL cta SEQ ID NO:15; (¢) VH cia SEQ ID NO:4 va VL cua SEQ ID NO:14;
(d) VH cua SEQ ID NO: 6 va VL cia SEQ ID NO: 16; (e) VH cua SEQ ID
NO:2 va VL ctia SEQ ID NO:12; (f) VH cia SEQ ID NO: 3 va VL cua SEQ ID
NO: 13; (g) VH cua SEQ ID NO:9 va VL cta SEQ ID NO:19; (h) VH cua SEQ
ID NO:7 va VL cta SEQ ID NO: 17; (i) aVH ctia SEQ ID NO:8 va VL cta SEQ
ID NO:18; va (j) VH cua SEQ ID NO:10 va VL cua SEQ ID NO:20, Theo mot
phuong an khéc nita, khang thé khang C5 gin két v&i C5 c6 i luc cao hon tai
pH trung hoa so v6i pH ¢4 tinh axit. Theo mdt phuong 4n khac nita, khang thé
khang C5 gin két véi C5 ¢6 4i luc cao hon & pH=7,4 so v6i & pH=5,8.

Theo mot s6 phuong an, khang thé khang C5 dugc phan 1ap theo sing ché
¢6 dic tinh duoc chon tir nhém bao gdm: (a) khang thé tiép xic véi cac axit
amin D51 va K109 ctia C5 (SEQ ID NO:39); (b) 4i lyc ctia khang thé ddi véi C5
(SEQ ID NO:39) 13 16n hon so véi 4i luc ctia khang thé di véi dot bién C5 bao
gbm viéce thé E48A cia SEQ ID NO:39; hodc (c) khang thé gin két véi protein
C5 bao gbm trinh tu axit amin ctia SEQ ID NO:39 & pH=7,4, nhung khong gén
két v6i protein C5 bao gdm trinh ty axit amin ctia SEQ ID NO:39 véi viée thé
H72Y & pH=7,4. Theo m{t phuong an khéc nita, khang thé gin két voi C5 c6 &i
luc cao hon tai pH trung hoa so v6i pH c¢6 tinh axit. Theo mot phuong an khac
nita, khang thé gén két véi C5 c6 4i luc cao hon & pH=7,4 so v6i & pH=5,8.

Theo mot sé phuong an, khang thé khang C5 duogc phan 14p theo sang ché
{tc ché sy hoat héa ciia C5. Theo mot s phuong 4n, khing thé khang C5 dugc
phén 14p theo sang ché trc ché sy hoat hda ciia R885H bién thé C5. Theo mot sb
phuong 4n, khang thé khang C5 dugc phan 14p theo sang ché 13 khang thé don
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dong. Theo mét sd phuong 4n, khang thé khang C5 dugc phan 14p theo séng ché
1a khang thé & ngudi, dugc 1am tuwong thich véi ngudi hodc dang kham. Theo
mdt s6 phuong 4n, khang thé khang C5 dugc phan 1ap theo séng ché 13 doan
khang thé gén véi C5. Theo mot sd phuong 4n, khang thé khang C5 dugc phan
1ap theo sang ché 13 khéng thé IgG1 hodc IgG4 c6 do dai day du.

Theo mdt s6 phuong 4n, khang thé khang C5 dugc phan 1ap theo séng ché
bao gdm (a) HVR-H3 chta trinh ty axit amin DX;GYX,X;PTHAMXXs, trong
d6X;14aGhoic A, X, 14V, Qhoidc D, X31a Thodc Y, X4 1a Y hodac H, X5 1a L
hoic Y (SEQ ID NO: 128), (b) HVR-L3 chta trinh ty axit amin
QX TX,VGSSYGNX;, trong d6 X; 1a S, C, N hodc T, X, 1a F hodc K, X3 1a A,
T hoic H (SEQ ID NO: 131), va (¢) HVR-H2 chtra trinh ty axit amin
XiIX,TGSGAX3YX4AXsWXKG, trong d6 X; 1a C, A hodc G, X, 1a Y hoac F,
X313 T,Dhodc E, X412 Y, K hodc Q, Xs1a S, D hoac E, Xs 12 A hodc V (SEQ
ID NO: 127).

Theo mét s phuong 4n, khéng thé khang C5 dugc phén 1ap theo sang ché
bao gdm (a) HVR-HI chira trinh tu axit amin SSYYX;X,, trong d6 X; la M
hoic V, X; 12 C hodc A (SEQ ID NO: 126), (b) HVR-H2 chira trinh tyr axit amin
XiIIXoTGSGAX3 Y X AXsWXKG, trong d6 X 1a C, A hodc G, X2 1a Y hodc F,
X;1aT,DhoicE, X41a Y, K hodc Q, Xs1a S, D hodc E, Xs 1a A hodc V (SEQ
ID NO: 127), va (¢) HVR-H3 chtra trinh ty axit amin DX GYXoX3PTHAMX, X,
trong d6 X; 123 G hodc A, X;1a V, Q hodc D, X3 1a T hodc Y, X41a Y hodc H, X;s
14 L hodc Y (SEQ ID NO: 128). Theo mdt phuong an khéc nita, khéng thé bao
gbm (a) HVR-L1 chira trinh tur axit amin X;ASQX,IX3SX4LA, trong d6 X; 1a Q
hodc R, X5 1a N, Q hodc G, X5 1a G hoac S, X4 1a D, K hoac S (SEQ ID NO:
129); (b) HVR-L2 chira trinh ty axit amin GASX;X»X3S, trong d6 X; 1a K, E
hodc T, Xz 1a L hodc T, X5 la A, H, E hodc Q (SEQ ID NO: 130); va (c) HVR-
L3 chtra trinh tu axit amin QX;TX,VGSSYGNXj, trong d6 X; 1a S, C, N hodc T,
X, 1aF hodc K, X31a A, T hoac H (SEQ ID NO: 131).
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Theo mdt sb phuong an, khang thé khang C5 dugc phan 13p theo sang ché
bao gdm (a) HVR-L1 chira trinh ty axit amin X;ASQXoIX3SX4LA, trong dé X
1a Q hoic R, X, 1a N, Q hodc G, X3 12 G hoac S, X4 1a D, K hodc S (SEQ ID
NO: 129); (b) HVR-L2 chira trinh tu axit amin GASX;X,X3S, trong d6 X; 1a K,
E hoic T, X, 1a L hodc T, X3 1a A, H, E hodc Q (SEQ ID NO: 130); va (c) HVR-
L3 chtra trinh tu axit amin QX;TX,VGSSYGNX;, trong d6 X; 14 S, C, N hodc T,
X, 1aF hoic K, X31a A, T hodc H (SEQ ID NO: 131).

Theo mdt sb phuong 4n, khang thé khéang C5 duoc phan lap theo séng ché
bao gom khuén mién bién ddi chudi ning FR1 chira trinh tu axit anﬁn ctia bat ky
cic SEQ ID NO: 132-134; FR2 chira trinh tu axit amin cua bét ky cac SEQ ID
NO: 135-136; FR3 chtra trinh tu axit amin cua bat ky cac SEQ ID NO: 137-139;
va FR4 chira trinh tu axit amin cda bét ky cac SEQ ID NO: 140-141. Theo mét
sd phudng 4n, khang thé khdng C5 dugc phan 14p theo sang ché bao gdbm khudn
mién bién d6i chudi nhe FR1 chira trinh tur axit amin cta bét ky cac SEQ ID NO:
142-143; FR2 chira trinh ty axit amin cia bét ky cac SEQ ID NO: 144-145; FR3
chira trinh ty axit amin cta bt ky cac SEQ ID NO: 146-147; va FR4 chtta trinh
tur axit amin cua SEQ ID NO: 148.

Theo mdt sd phuong 4n, khéng thé khang C5 dugc phan lap theo sang ché
bao gdm (a) trinh tw VH c6 it nhit 95% trinh tu dong nhat véi trinh tu axit amin
ctia bat ky cac SEQ ID NO: 10, 106-1 10; (b) trinh ty VL ¢6 it nhit 95% trinh tu
ddng nhét véi trinh tu axit amin ctia bt ky cac SEQ ID NO: 20, 111-113; hogc
(¢) trinh tuy VH nhu trong (2) va trinh tw VL nhu trong (b). Theo mét phuong an
khéc nita, khang thé bao gdm trinh ty VH ciia bat ky cac SEQ ID NO: 10, 106-
110, Theo mét phuong an khéc nira, khang thé bao gém trinh tu VL cua bét ky
cac SEQ ID NO: 20, 111-113.

Séang ché cung cip khang thé bao gdm trinh tu VH cia bét ky cac SEQ ID
NO: 10, 106-110 va trinh tw VL ctia bt ky cac SEQ ID NO: 20, 111-113.
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Sang ché con dé cap dén céc axit nucleic duge phan 14p ma héa khang thé
khang C5 theo sang ché. Sang ché con dé cép dén cac té bao chi bao gdm axit
nucleic theo sang ché. Sang ché con d& cap dén phuong phép san xuét khang thé

bao gdm nubi cdy té bio chi theo sang ché dé cung cép khang thé. -

Sang ché con dé cap dén phuong phép san xuit khang thé khang C5. Theo
mot sb phuong 4n, phuong phap bao gbm viéc mién dich dong vat chéng lai
polypeptit bao gdbm mién MG1-MG2 (SEQ ID NO: 43) cla chudi beta cia C5.
Theo mét sb phuong an, phuong phap bao gbm viéc mién dich dong vat chéng
lai polypeptit bao gdm ving twong tmg véi cic axit amin tai cdc vi tri 33 dén
124 cua chudi beta (SEQ ID NO: 40) ctia C5. Theo médt sé phuong 4n, phuong
phap bao gdm viéc mién dich dong vat chéng lai polypeptit ma bao gom it nhét
mdt doan duoc chon tir cac axit amin 47-57, 70-76, va 107-110 cua chudi beta
(SEQ ID NO: 40) cua C5. Theo mot sd phuong 4an, phuong phap bao gbm viée
mién dich dong vat chéng lai polypeptit bao gdm doan ctia chudi beta (SEQ ID
NO: 40) ctia C5, ma bao gdm it nh4t mot axit amin dugc chon tir Glu48, Asp51,
His70, His72, Lys109, va His110,

Séng ché con dé cap dén viéc tao cong thirc bao gbm khang thé khang C5
theo sang ché va chit mang duogc dung.

Cu thé, sang ché dé cap dén:

1. khang thé dugc phéan 1ap gan véi C5, trong d6 khang thé gin két véi
epitop trong chudi beta ctia C5 ¢6 4i luc cao hon tai pH trung hoa so véi pH cd

tinh axit.

2. Khang thé theo diém 1, trong d6 khang thé c6 dic tinh dugc chon tir

nhém bao gbébm:

(a) khang thé tiép xtc véi cc axit amin D51 va K109 ctia C5 (SEQ ID
NO:39);
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(b) 4i luc cia khang thé d6i v6i C5 (SEQ ID NO:39) 14 16n hon so véi 4
luc cta khang thé dbi vé6i dot bién C5 bao gdm viéc thé E48A cua SEQ ID
NO:39; va

(c) khang thé gén két véi protein C5 bao gdm trinh tu axit amin ctia SEQ
ID NO:39 & pH=7,4, nhung khéng gén két v6i protein C5 bao gbm trinh tu axit
amin cia SEQ ID NO:39 véi viéc thé H72Y & pH=7,4.

3. Khéng thé theo diém 1, trong d6 khang thé canh tranh dé gan két C5 véi
khang thé bao g@)m mot cap VH va VL duoc chon tu:

(a) VH ctia SEQ ID NO:1 va VL cua SEQ ID NO:11;
(b) VH cta SEQ ID NO: 5 va VL ctia SEQ ID NO:15;
(c) VH cua SEQ ID NO:4 va VL cta SEQ ID NO:14;
(d) VH ctia SEQ ID NO: 6 va VL ctia SEQ ID NO: 16;
(e) VH ctia SEQ ID NO:2 va VL cua SEQ ID NO:12;
(f) VH cia SEQ ID NO: 3 va VL cua SEQ ID NO: 13;
(g) VH cua SEQ ID NO:9 va VL cua SEQ ID NO:19;
(h) VH ctia SEQ ID NO:7 va VL cua SEQ ID NO: 17;
(i) VH cua SEQ ID NO:8 va VL ctua SEQ ID NO:18; va
() VH cua SEQ ID NO: 10 va VL cta SEQ ID NO:20,

4. Khang thé theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 khang
thé gén két vé6i epitop trong mién MG1-MG2 ctia chudi beta ctia C5.

5. Khang thé theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 khang
thé gin két v6i epitop trong doan bao gdm cic axit amin 33-124 ciia chudi beta
(SEQ ID NO: 40) ctia C5. |

6. Khang thé theo diém bét ky trong s cac diém tir 1 dén 5, trong d6 khang
thé gin két véi epitop trong chudi beta (SEQ ID NO: 40) ctia C5 ma bao gbm it
nhit mét doan duoc chon tir nhém bao gbém cac axit amin 47-57, 70-76, va 107-

110,
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7. Khéang thé theo diém bat ky trong sd cac diém tir 1 dén 6, trong d6 khang
thé gén két véi epitop trong doan ctia chudi beta (SEQ ID NO: 40) cua C5 ma
bao gdm it nhit mot axit amin dugc chon tir nhém bao gom Glu48, Asp51,

His70, His72, Lys109, va His110,

8. Khang thé theo diém bt ky trong sb cac diém tir 1 dén 7, ma gén két voi

cling epitop 13 khang thé dugc md ta trong céc bang 2, 7 hoic 8.

9. Khéang thé theo diém bét ky trong sb cac diém tir 1 dén 8, tc ché sy hoat

hoa cua C5.

10. Khang thé theo diém bét ky trong sd cac diém tir 1 dén 9, tic ché sy
hoat héa ciia R885H bién thé C5.

11. Khéng thé theo diém bét ki trong s6 cac diém tir 1 d&én 10, 13 khéng thé
don dong.

12. Khang thé theo diém bt ky trong s6 céc diém tir 1 dén 11, 12 khang thé

& nguoi, dugc lam tuong thich véi ngudi hode dang kham.

13. Khéang thé theo diém bat ky trong sb cac diém tir 1 dén 12, 1a doan
khang thé gén véi C5.

14. Khéng thé theo diém bt ky trong s cac diém tir 1 dén 13, trong d6
khiang thé bao gbm (a) HVR-H3 ch¥a trinh ty axit amin
DX GYXoX3PTHAMX X, trong d6 X; 1a G hoac A, X, 1a V,Qhodc D, X31a T
hodc Y, X, 1a Y hodc H, X5 1a L hodc Y (SEQ ID NO: 128), (b) HVR-L3 chira
trinh tu axit amin QX;TX;VGSSYGNX;, trong d6 X;1a S, C, N hodc T, X, 1a F
hoac K, X3 1a A, T hodac H (SEQ ID NO: 131), va (c) HVR-H2 chtra trinh tu axit
amin X IXoTGSGAX;YX4AXsWXKG, trong d6 X; 1a C, A hoac G, X, 1a 'Y
hoicF,X31a T, D hodac E, X4 1aY, K hodc Q, X513 S, D hodc E, X¢ 1a A hoac V
(SEQ ID NO: 127).

15. Khang thé theo diém bat ky trong s cac diém tir 1 dén 13, trong 6
khang thé bao gdm (a) HVR-HI chira trinh tur axit amin SSYYX;X», trong d6 X,
1a M hodc V, X3 1a C hodc A (SEQ ID NO: 126), (b) HVR-H2 chura trinh tu axit
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amin X IXoTGSGAX3YX,AXsWXKG, trong d6 X; 1a C, A hoac G, X, 1a 'Y
hoic F,X31a T,DhoidcE, X4 1a Y, Khoac Q, Xs1a S, D hodac E, Xs 1a A hoac V
(SEQ ID NO: 127), va (¢) HVR-H3 chta trinh tuy axit amin
DX1GYX,X3PTHAMX X, trong d6 X; 1a G hodc A, X514 V,Qhodc D, X51a T
hodc Y, Xs1a Y hodc H, Xs1aL 'hoéc Y (SEQ ID NO: 128).

16. Khang thé theo diém 15, con chira (a) HVR-L1 chtra trinh ty axit amin
X1ASQXLIX3SXYLA, trong d6 X; 1a Q hodc R, X, 1a N, Q hodc G, X3 1a G hodc
S, X4 1a D, K hodc S (SEQ ID NO: 129); (b) HVR-L2 chtra trinh tu axit amin
GASX;X,X3S, trong d6 X 1a K, E hodc T, X, 1a L hodc T, X3 1a A, H, E hoac Q
(SEQ ID NO: 130); va (c¢) HVR-L3 chtta trinh ty axit amin
QX TX,VGSSYGNX;, trong d6 X; 1a S, C, N hodc T, X, 1a F hodc K, X3 1a A,
T hoac H (SEQ ID NO: 131).

17. Khang thé theo didm bét ky trong s6 céc diém tir 1 dén 13, bao gdm (a)
HVR-L1 chira trinh tu axit amin X;ASQXoIX3SX4LA, trong d6 X; 1a Q hoac R,
X, 1a N, Q hoac G, X3 1a G hoac S, X4 1a D, K hodc S (SEQ ID NO: 129); (b)
HVR-L2 chtra trinh tu axit amin GASX;X,X;3S, trong d6 X; 1a K, E hoac T, X,
laL hoac T, X51a A, H, E hoac Q (SEQ ID NO: 130); va (¢) HVR-L3 chira trinh
tu axit amin QX;TX;VGSSYGNX;, trong d6 X; 1a S, C, N hoac T, X, 1a F hoac
K, X312 A, T hodac H (SEQ ID NO: 131).

18. Khéng thé theo diém 15, con chira khudn mién bién d6i chudi ning FR1
chira trinh tu axit amin cta bét ky cac SEQ ID NO: 132-134; FR2 chura trinh ty
axit amin ctia bit ky cic SEQ ID NO: 135-136; FR3 chtra trinh tu axit amin clia
bét ky cac SEQ ID NO: 137-139; va FR4 chtra trinh ty axit amin cta bét ky céc
SEQ ID NO: 140-141.

19. Khang thé theo diém 17, con chira khudn mién bién ddi chudi nhe FR1
chira trinh ty axit amin cua bét ky cac SEQ ID NO: 142-143; FR2 chura trinh ty
axit amin ctia bit ky cac SEQ ID NO: 144-145; FR3 chta trinh ty axit amin ciia
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bét ky cac SEQ ID NO: 146-147; va FR4 chura trinh tu axit amin cua SEQ ID
NO: 148.

20. Khang thé theo diém bét ky trong s§ cac diém tir 1 dén 13, bao gdm (a)
trinh ty VH c6 it nhit 95% trinh ty ddng nhat véi trinh ty axit amin cia bat ky
cac SEQ ID NO: 10, 106-110; (b) trinh ty VL ¢6 it nhit 95% trinh tw dong nhét
véi trinh tu axit amin coa bat ky cac SEQ ID NO: 20, 111-113; hodc (c) trinh tu
VH nhu trong (a) va trinh ty VL nhu trong (b).

21. Khang thé theo diém 20, bao gdm trinh tr VH cua bét ky cdc SEQ ID
NO: 10, 106-110,

22. Khang th8 theo diém 20, bao gdm trinh tu VL cla bét ky cac SEQ ID
NO: 20, 111-113.

23. Khang thé bao gdm trinh ty VH ctia bat ky cac SEQ ID NO: 10, 106-
110 va trinh tu VL cta bit ky cac SEQ ID NO: 20, 111-113. ‘

24. Khang thé theo diém bét ky trong s6 cac didm tir 1 dén 23, 1a khéng thé
IgG1 hodc IgG4 c6 do dai day du.

25. Axit nucleic duge phan 1ap ma héa khang thé theo diém bt ky trong s6
cac diém tir 1 dén 24,

26. t& bao chu chira axit nucleic theo diém 25.

27. Phuong phép sén xuét khang thé bao gdm nudi chy té bao chu theo
didm 26 dé khang thé duoc san xuét.

28. Phuong phép san xuét khang thé khang C5 bao gdm viéc mién dich
dong vat chdng lai polypeptit, trong dé polypeptit bao gébm mién MG1-MG2
(SEQ ID NO: 43) ctia chudi beta ctia C5.

29. Phuong phép san xuét khang thé khang C5 bao gdm viéc mién dich
dong vat chdng lai polypeptit, trong d6 polypeptit bao gdm ving tuong tmg véi
céc axit amin tai cac vi trf 33 dén 124 ciia chudi beta (SEQ ID NO: 40) ctia C5.
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30. Phuong phap san xuét khang thé khang C5 bao gém viéc mién dich
dong vét chdng lai polypeptit, trong d6 polypeptit bao gdm it nhit mot doan
dugce chon tir cac axit amin 47-57, 70-76, va 107-110 cua chudi beta (SEQ ID
NO: 40) cta C5. |

31. Phuong phép san xuét khang thé khéang C5 bao gbm viéc mién dich
dong vat chdng lai polypeptit, trong d6 polypeptit bao gdm doan ciia chudi beta
(SEQ ID NO: 40) ctia C5 ma bao gdm it nht mot axit amin dugc chon tir Glu4s,
Asp51, His70, His72, Lys109, va His110,

32. Viéc tao cong thitc bao gdm khang thé theo diém bét ky trong s cac

didm tir 1 dén 24 va chit mang dugc dung.

MG ta vén tit cic hinh vé
Fig. 1 minh hoa viéc gin két epitop clia cac khang thé khang C5, nhu md ta
trong vi du 2,2. Céac khang thé duoc tip hop thanh nhém vao cing mdt hop

epitop dugc dong goi voi mot nét dai.

Fig. 2A minh hoa ky hiéu cam bién BIACORE (nhin duoc d ding ky) cla
c4c khéng thé khang C5 & pH=7,4 (nét d4m) va pH=5,8 (nét diit) dé danh gia do
ph[i thu(f)c ctia pH, nhu mo ta trong vi du 3,2. CFA0305, CFA0307, CFA0366,
CFA0501, CFA0538, va CFA0599 14 cac khang thé duoc tap hop thanh nhém
vao epitop C, nhu mo ta trong vi du 2,2.

Fig. 2B minh hoa ky hiéu cam bién BIACORE (nhén duoc di ding ky) cua
c4c khang thé khang C5 & pH=7,4 (nét d4m) va pH=5,8 (nét dut) dé danh gia do
phu thudc cua pH, nhu md ta trong vi du 3,2. CFA0666, CFA0672; va CFA0675
12 cac khang thé dugc tdp hop thanh nhém vao epitop C, va CFA0330 va
CFA0341 1a cac khang thé dugc tap hop thanh nhém vao epitop B, nhu md ta
trong vi du 2,2. 305LO5 1a khéang thé duge lam twong thich véi nguodi cua
CFA0305, nhu mo ta trong vi du 2,3.

Fig. 3 minh hoa phép phén tich thdm tach Western khang cac doan c6
ngudn gbc tir chudi beta C5 (cac axit amin 19-180, 161-340, 321-500, va 481-
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660 cua SEQ ID NO:40) dugc ndi v&i nhin GST, nhu mé ta trong vi du 4,1.
CFA0305, CFA0307, CFA0366, CFA0501, CFA0538, CFA0599, CFA0666,
CFA0672, va CFA0675 1 cc khang thé dugc tip hop thanh nhém vao epitop C.
Khang thé khang GST 14 d6i chiing dwong tinh. Vi tri clia cac doan GST-nbi
C5(46-49 kDa) dugc déanh diu bing mii tén.

Fig. 4 minh hoa ky hi€u cam bién BIACORE (nhin dugc di ding ky) cla
c4c khang thé khang C5 vé phia mién MG1-MG2 ctia Chudi C5 beta, nhu m6 ta
trong vi du 4,3. Hinh v€ trén cung cho biét két qua ciia CFA0305 (nét dam),
CFA0307 (nét dit), CFA0366 (nét dit doan), va eculizumab (nét chdm). Hinh
v8 & gifta cho biét két qua cia CFA0501 (nét dam), CFA0599 (nét dut),
CFA0538 (nét dtt doan), va eculizumab (nét chdm). Hinh v& dudi cting cho biét
két qua ctia CFA0666 (nét dam), CFA0672 (nét dat), CFA0675 (nét dut doan),
va eculizumab (nét chim). CFA0305, CFA0307, CFA0366, CFA0501,
CFA0538, CFA0599, CFA0666, CFA0672, va CFA0675 1a cac khang thé dugc
tap hop thanh nhém vao epitop C. Eculizumab la khang thé khang C5 kiém soat.

Fig. 5A minh hoa phép phén tich thdm tach Western khang cac doan peptit
c¢6 ngudn gde tir mién MG1-MG2 (cac axit amin 33-124, 45-124, 52-124, 33-
111, 33-108, va 45-111 cta SEQ ID NO:40) duoc ndi v6i nhin GST, nhu mb ta
trong vi du 4,4. Khang thé khang GST dugc st dung 14 khang thé dé phan tmg.
Vi tri ctia cac doan GST-ndi C5(35-37kDa) dugc danh déu bang miii tén.

Fig. 5B minh hoa phép phén tich thdm tach Western khang lai cac doan
peptit c6 ngudn gde tir mién MG1-MG2 (céc axit amin 33-124, 45-124, 52-124,
33-111, 33-108, va 45-111 ciia SEQ ID NO:40) dugc ndi v6i nhin GST, nhu md
ta trong vi du 4,4. CFA0305 duoc st dung 13 khang thé dé phan tmg.

Fig. 5C tém tit sy phan tmg gin két cia cac khang thé khang C5 dén cac
doan co nguén géc tir chudi beta C5, nhu md ta trong vi du 4,4. Cac doan ma
céc khang thé khang C5 duoc tap hop thanh nhém vao epitop C (CFA0305,
CFA0307, CFA0366, CFA0501, CFA0538, CFA0599, CFA0666, CFA0672, va
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CFA0675) su gin két duoc chi trong & mau xam, va cic doan ma chiing khéng

gdn két dugc chi ra ¢ mau trang.

Fig. 6 minh hoa phép phan tich thdm tich Western khang lai cac dot bién
diém C5 trong d6 E48, D51, va K109 ctia chudi beta dugc thé véi alanin (E48A,
D51A, va K109A, tuong mg), nhu mo ta trong vi du 4,5. Trong hinh v& bén trai,
eculizumab (khang thé khang C5, gén két chudi alpha) dugc sir dung 1 khéng
thé dé phan tng va vi tri ctia chudi aIpha cua C5 (khoang 113kDa) dugc danh
dau b.%lng miii tén. Trong hinh v& bén phai, CFA0305 (dugc tap hop thanh nhom
vao epitop C, gin két chudi beta) dugc sir dung 13 khang thé dé phan tmg va vi

tr{ ctia chudi beta ctia C5 (khoang 74kDa) dugc dénh déu bing dau miii tén.

Fig. 7 minh hoa ky hiéu cam bién BIACORE (nhin dugc di ding ky) cho
thdy su tuong tic cia eculizumab-F760G4 (hinh v& trén cing) hodc 305LO5
(hinh v€ dudi cung) vdi cac dot bién C5, nhu m6 ta trong vi du 4,6. Ky hiéu cam
bién thu dugc bing cach tiém C5-wt (duong cong nét dam), C5-E48A (dudng
cong dat ngin), C5-D51A (duong cong dut dai), va C5-K109A (dudng cong nét
nhat), tuong Ung, trén bé mit cam bién dugc c¢b dinh véi eculizumab-F760G4
hodc 305L05. Eculizumab 1 khang thé khang C5 kiém soat. 305LO5 13 khang
thé dugc lam tuong thich véi ngudi cia CFA0305 (duge tap hop thanh nhém
vao epitop C), nhu mo ta trong vi du 2,3.

Fig. 8 minh hoa ky hiéu cam bién BIACORE (nhin dugc di ding ky) cho
thy sy tuong tac ciia 305L05 véi cac dot bién C5 His dé danh gia do phu thude
cia pH, nhu mé ta trong vi du 4,7. Ky hiéu cam bién thu duoc béng cach tiém
C5-wt (duong cong nét ddm), C5-H70Y (duong cong dut dai), C5-H72Y (duong
cong dut ngin), C5-H110Y (dudng chdm), va C5-H70Y+H110Y (duong cong
nét nhat), twong tmg, trén bé mit cam bién duge cb dinh véi 305L05. Cac phirc
khang thé/khang nguyén duogc cho phéan ly & pH=7,4, sau d6 phan ly bb sung &
pH=5,8 (duoc chi ra bing miii tén) dé danh gia cac su twong tic phu thudc vao

pH.
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Fig. 9A minh hoa su rc ché bb tro-sy tidu thé m& hoat tinh boi céc khang
thé khang C5, nhu mé ta trong vi du 5,1. Céc két qua caa CFA0305, CFA0307,
CFA0366, CFA0501, CFA0538, CFA0599, CFA0666, CFA0672, va CFA0675
duoc tap hop thanh nhém vao epitop C, nhu mo t4 trong vi du 2,2, dugc hién thi.

Fig. 9B minh hoa su trc ché bd tro-su tiéu thé m& hoat tinh boi cac khang
th8 khang C5, nhu md ti trong vi du 5,1. Cac két qua cia cic khang thé
CFA0330 va CFA0341 dugc tap hop thanh nhém vao epitop B, nhu mo ta trong
vi du 2,2, dugc hién thi.

Fig. 10A minh hoa tic ché su tao ra C5a bdi cac khang thé khang CS5, nhu
mo ta trong vi du 5,2. néng do C5a dugce dinh lugng trong cac chét thu dugc

trong subt qué trinh thir nghiém tiéu thé m& mo ta trong Fig. 9A.

Fig. 10B minh hoa trc ché su tao ra C5a boi céc khang thé khang C5, nhu
mo ta trong vi du 5,2. n?)ng dé C5a dugc dinh lugng trong céc chit thu duogc

trong subt qua trinh thir nghiém tiéu thé m& mo ta trong Fig. 9B.

Fig. 11 minh hoa sy @tc ché bd trg-phan huy hoat héa bdi cac khang thé
khang C5, nhu mé ta trong vi du 5,3. Céc thanh phan dugc hoat héa qua chudi
céc phan tmg héa sinh c6 dién.

Fig. 12 minh hoa sw tc ché bé trg-phan hily hoat héa béi cac khang thé
khang C5, nhu mo ta trong vi du 5,4. Cac thanh phﬁn dugc hoat hda qua chubi
c4c phan tng héa sinh thay thé.

Fig. 13 minh hoa su (rc ché bd trg-su tiéu thé m& hoat tinh béi cac khéng
thé khéang C5, nhu md ta trong vi du 8,1. Cac két qua ciia céc khang thé
305L015-SG422, 305L016-SG422, 305LO18-SG422, 305LO19-SG422,
305L020-SG422, va 305L.020-SG115 dugc chi ra.

Fig. 14 minh hoa su tc ché bd trg-su tiéu thé m& hoat tinh bdi cac khang
th8 khéng C5, nhu md ta trong vi du 8,1. Céc két qua cia cac khang thé
305L0O15-SG115 va 305L.023-SG429 dugc chi ra.
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Fig. 15 minh hoa su trc ché b trg-sy tiéu thé m& hoat tinh béi cac khang
thé khang C5, nhu mé ta trong vi du 8,1. Cac két qua cia cac khang thé
305L.022-SG115, 305L022-SG422, 305L023-SG115, va 305L023-SG422

duoc chi ra.

Fig. 16 minh hoa trc ché su tao ra C5a bdi cac khang thé khang C5, nhu mo
ta trong vi du 8,2. Cac ndng d6 C5a dugc dinh lugng trong cac chit thu dugc

trong subt qué trinh thir nghiém tiéu thé m& mb ta trong Fig. 13.

Fig. 17 minh hoa tc ché su tao ra C5a boi cac khang thé khang C5, nhu mé
ta trong vi du 8,2. néng d6 C5a duoc dinh lugng trong céac chét thu duoc trong

sudt qué trinh thir nghiém tiéu thé m& mo ta trong Fig. 14.

Fig. 18 minh hoa su uc ché hoat tinh bd trg trong huyét twong khi bdi cac
khang thé khang C5, nhu mé ta trong vi du 8,3. Céc khang thé khang C5 duoc
dua vao trong khi Cynomolgus, va cac hoat tinh bd sung trong huyét twong ctia

khi duogc do trong thir nghiém phén hﬁy.

Fig. 19 minh hoa su uc ché hoat tinh sinh hoc ctia C5 dang tu nhién (WT)
va cac bién thé C5 (V1451, R449G, V8021, R885H, R928Q, D966Y, S1310N,
va E1437D) béi khang thé khang C5 (eculizumab), nhu md ta trong vi du 8,4.

Fig. 20 minh hoa su urc ché hoat tinh sinh hoc cua C5 dang tu nhién (WT)
va cac bién thé C5 (V1451 R449G, V802I, R885H, R928Q, D966Y, S1310N,
va E1437D) béi khang thé khang C5 (bién thé 305), nhu md ta trong vi du 8,4.

Fig. 21 minh hoa su Urc ché bd tro-su tidu thé m& hoat tinh boi cac khang
thé khang C5 (bién thé BNJ441 va 305), nhu md ta trong vi du 8,5.

Céc Fig. 22A va Fig. 22B minh hoa cAu tric tinh thé ctia 305 Fab dugc gin
két vao mién C5 & ngudi (hC5)-MG1, nhu mé ta trong vi du 9,6. Fig. 22A minh
hoa don vi khong ddi xtmg. MG1 duoc chi ra & bé mit va 305 Fab dugc chi ra
nhu ruy- bang (xam dam: chudi ning, xam nhat: chudi nhe). Fig. 22B minh hoa

cac phantr 1 va 2 chbng 1én nhau (x4m dam: phan tir 1, xAm nhat: phan ti 2).
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Fig. 23 A minh hoa epitop cta ving tiép xtic 305 Fab trén mién MG1, nhu
mb ta trong vi du 9,6. Fig. 23A minh hoa viéc 1ap ban db epitop trong trinh tu
axit amin MG1 (xdm dam: ngén hon 3,0 angstrom, xam nhat: ngén hon 4,5

angstrom).

Fig. 23B minh hoa epitop ctia ving tiép xtic 305 Fab trén mién MG1, nhu
mo ta trong vi du 9,6. Fig. 23B minh hoa viéc 14p ban dd epitop trong ciu tric
tinh thé (hinh ciu x4m d4m: ngén hon 3,0 angstrom, que x4m nhat: ngén hon 4,5

angstrom).

Fig. 24A minh hoa cén canh hon cda cac su tuong tic E48, D51, va K109
(hinh que) v6i 305 Fab (bé mit), nhu mo ta trong vi du 9,7.

Fig. 24B minh hoa céc sy tuong tac gilta E48 va moi trudng ctia nd (nét
chdm x4m dam: lién két hydro vé6i Fab, nét chdm x4m nhat: lién két hydro trung

gian qua nudc), nhu mé ta trong vi du 9,7.

Fig. 24C minh hoa céc sy tuong tac gitta D51 va moi truong cia nd (nét

chdm x4m dam: lién két hydro véi Fab), nhu m6 ta trong vi du 9,7.

Fig. 24D minh hoa céac sy tuong tac gitra K109 va mdi truong cia nd (nét
chdm x4m dam: lién két hydro véi Fab, nét chdm x4m nhat: cau mudi véi H-
CDR3_D95), nhu mo ta trong vi du 9,7.

Fig. 25A minh hoa cén canh hon cua céc su tuong tac ciia H70, H72, va

H110 (hinh que) véi 305 Fab (bé mat), nhu mé ta trong vi du 9,8, theo huéng
tuong tu nhu Fig. 24A.

Fig. 25B minh hoa céc su tuong tac gitta H70 va mdi trudng cuia nd, nhu
mb ta trong vi du 9,8. Gbc histidin dwoc chi tra trong hinh que va mit lué6i. Lién
két hydro dugc biéu thi boi nét chim.

Fig. 25C minh hoa céc su tuong tic gilta H72 va mo6i trudng cia no, nhu
mb ta trong vi du 9,8. Gbc histidin dwoc chi tra trong hinh que va mit lu6i. Lién

két hydro dugc biu thi boi nét chim.
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Fig. 25D minh hoa céc su tuong tac gitta H110 va mdi truong cua nd, nhu
md ta trong vi du 9,8. Géc histidin dugc chi tra trong hinh que va mét ludi.
Khoang cach gitta H110 va H-CDR3_H100c 13 dugc chi ra bing nét chdm.
MO ta chi tiét sang ché

Céc k§ thuét va cac quy trinh san xuét duoc mo ta hodc duge dé cap o day
thuong 'du'cyc hiéu va va ap dung st dung phuong phap thdng thudng béi ngudi
¢6 trinh dd trong linh vuc k¥ thuit nhu, vi dy, cac phuong phép dugc sir dung
réng rai dugc md ta trong Sambrook et al., Molecular Cloning: A Laboratory
Manual 3d edition (2001) Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.; Current Protocols in Molecular Biology (F.M. Al_lsubel, et al.,
(2003)); the series Methods in Enzymology (Academic Press, Inc.): PCR 2: A
Practical Approach (M.J. MacPherson, B.D. Hames va G.R. Taylor eds. (1995)),
Harlow va Lane, eds. (1988) Antibodies, A Laboratory Manual, va Animal Cell
Culture (R.I. Freshney, ed. (1987)); Oligonucleotide Synthesis (M.J. Gait, ed.,
1984); Methods in Molecular Biology, Humana Press; Cell Biology: A
Laboratory Notebook (J.E. Cellis, ed., 1998) Academic Press; Animal Cell
Culture (R.I. Freshney), ed., 1987); Introduction to Cell and Tissue Culture (J. P.
Mather va P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J.B. Griffiths, va D.G. Newell, eds., 1993-8) J.
Wiley va Sons; Handbook of Experimental Immunology (D.M. Weir va C.C.
Blackwell, eds.); Gene Transfer Vectors for Mammalian Cells (J.M. Miller va
M.P. Calos, eds., 1987); PCR: polymerase Chain Reaction, (Mullis et al., eds.,
1994); Current Protocols in Immunology (J.E. Coligan et al., eds., 1991); Short
Protocols in Molecular Biology (Wiley va Sons, 1999); Immunobiology (C.A.
Janeway va P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies: A
Practical Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal
Antibodies: A Practical Approach (P. Shepherd va C. Dean, eds., Oxford
University Press, 2000); Using Antibodies: A Laboratory Manual (E. Harlow va
D. Lane (Cold Spring Harbor Laboratory Press, 1999); Antibodies (M. Zanetti
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va J. D. Capra, eds., Harwood Academic Publishers, 1995); va Cancer:
Principles and Practice of Oncology (V.T. DeVita et al., eds., J.B. Lippincott
Company, 1993).

I. Binh nghia

Trir khi ¢6 chi dinh khéc, cac thuat ngit khoa hoc va k¥ thuat dugc str dung
& day co6 cung y nghia v6i nhiing k¥ thuat thong thuong duoc st dl.ing bdi nguoi
c6 trinh d6 trong linh vyc k¥ thuat. Singleton et al., Dictionary of Microbiology
va Molecular Biology 2nd ed., J. Wiley & Sons (New York, N.Y. 1994), va
March, Advanced Organic Chemistry Reactions, Mechanisms va Structure 4th
ed., John Wiley & Sons (New York, N.Y. 1992), cung c4p cho ngudi c6 trinh do
trong linh vuc k§ thudt ¢6 mot huéng dén trung cho nhiéu thut ngit dugc sir
dung theo sang ché. T4t ca céc tai liéu tham khao dugc trich dan & day, bao gbm

cac don va céc cong bd sang ché duoc két hop bing cach tham khao toan bd.

Pé mob ta sang ché, cac thult ngir sau diy dugc ap dung vao bt c khi vao
c6 thé, cac thuat ngit dugc st dung & sd it hodc sb nhiéu hoic nguogc lai. Ciing
duoc hiu ring cac thut ngit duge st dung & ddy dé mo ta cac phwong 4n cu thé
va khéng lam giéi han t6i sang ché. Trong truong hop bat ky thuét ngit nao duédi
day mau thudn voi bt ky tai liéu ndo duoc két hop dudi diy bang cach tham

khao, thuat ngit duoc néu dudi day s€ kiém soat.

"Khung chip nhan & ngudi" duge dé cap & ddy 1a khung chira khung trinh
tir axit amin cia mién bién dbi chudi nhe (VL) hodc khung mién bién dbi chudi
ning (VH) c6 ngudn gdc tir khung mién dich globulin & nguoi hozc khung lién
g & ngudi nhu duoc d& cap dudi day. Khung chip nhan & ngudi "cé ngudn
gbc tir" khung mién dich globulin & nguoi hodc khung lién tmg & ngudi cé thé
chira cing moét trinh tu axit amin ciia n6, hoéc c6 thé chira céc su thay ddi trinh
tu axit amin. Theo mdot sb phuong an, sb lugng thay ddi axit amin 14 10 hodc it
hon, 9 hodc it hon, 8 hodc it hon, 7 hodc it hon, 6 hodc it hon, 5 hodc it hon, 4

hodc it hon, 3 hodc it hon, hodc 2 hodc it hon. Theo mdt sb phuong an, VL
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khung chip nhan & nguoi 13 gibng hét vé trinh tu véi trinh ty khung mién dich

globulin & nguoi VL hodc trinh ty khung lién img & nguoi.

"Ai lyc" @& cap dén cudng do cua tdng céc su tuwong tac khong cong hoéa tri
gitta vi tri gén két don ctia phan tir (ttc 13, khang thé) va khang thé dbi tac cla
nd (tl'xcllé, khang nguyén). Trir khi c6 chi dinh khac, theo séng ché, "4i luc gin
két" d& cap dén 4i luc gan két ndi phan anh 1:1 su tuoﬁg tac gifta cac thanh vién
ctia mot cip gin két (tic 13, khang thé va khang nguyén). Ai lyc cta phan ti X
dbi véi dbi tac Y c6 thé duoc thé hién bang hing s6 phan ly (Kd). Ai luc c6 thé
duoc do bing cac phuong phap théng thudng trong linh vuc k¥ thuét, bao gdbm
c4c md ta dudi day. Cac phuong 4n va vi du dién hinh dé xac dinh 4i luc gén két

dugc mo ta sau day.

Khang thé "ai luc trudng thanh" dé cép dén khang thé véi mdt hodc nhiéu
su bien do6i & mot hodc nhi€u ving siéu bien doi (HVRs), so véi khéng thé goc
khong c6 cac su bién ddi nay, cac su bién doi nay dan dén sy cai thién ve i luc

ctia khang thé d6i véi khang nguyén.

Céc thuét ngtr "khang thé khang C5" va "khéang thé gén v6i C5" @& cap dén
khang thé that c6 kha ning gin két C5 véi 4i luc vira da dé khang thé c6 ich nhu
la mot tac nhan diéu tri va/hoic chita bénh nhim vao C5. Theo mot phuong én,
mirc d6 gén két ctia khang thé khang C5 t6i protein phi C5 khong lién quan 13
nho6 hon vao khoang 10% cua sy gin két cta khang thé so v6i C5 duge do, tirc
13, boi thtr nghiém chat mién dich phéng xa (RIA). Theo cic phuong 4n nhat
dinh, khang thé gén véi C5 c6 hing sb phan ly (Kd) la:

<1 micro M, <100 nM, <10 nM, <1nM, <0.1 nM, <0.01 nM, or <0.001 nM

(tc 13, 108 M hodc it hon, tirc 13, tir 108 M t6i 103 M, tic 13, tir 10° M t6i
1013 M). Theo cac phuong 4n nhét dinh, khang thé khang C5 gin két véi epitop

ctia C5 ma dugc bao tdn trong C5 tir cac loai khac nhau.

Thuét ngir "khéng th8" & ddy duoc sir dung theo nghia rong rai va bao gdm

cac cau tric khéng thé khéac nhau, bao gém nhung khong chi giéi han & cac
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khéng thé don dong, cc khang thé da dong, cac khang thé da dic hiéu (tic 13,
cac khang thé dang kham), va cc doan khang thé mién 14 ching biéu hién hoat

tinh gin két khang nguyén mong mubn.

"Poan khang thé" d& cép dén phan tir khong phai 12 khéng thé nguyén ven
ma bao gdm mot phan cia khang thé nguyén ven gin két khang nguyén ma
khang th& nguyén ven gin két. Cac vi du ctia cac doan khang thé bao gdbm nhung
khoéng chi gi6i han & Fv, Fab, Fab', Fab'-SH, F(ab'),; cac thé dia-; c4c khang thé
mach théng; cac phén tir khang th chudi don (tirc 14, scFv); va céc khang thé da

dic hiéu duoc hinh thanh tir cic doan khang thé.

"Khéang thé gin véi cling epitop" 13 khang thé @& cap dén khang thé ngin
chin su gin két cia khang thé tham chiéu véi khang nguyén ctia né trong thi
nghiém canh tranh, va/hodc nguoc lai, khang thé tham chiéu ngan chan su gén
két cua khang thé véi khang nguyén trong thir nghiém canh tranh: Thir nghiém

canh tranh mau dugc cung cip & day.

Thuét ngit khang thé "dang kham" @& cap dén khang thé trong d6 mét phin
ctia chudi ning va/hodic nhe c6 ngudn gbc tir cac loai hozc gbc cu thé, trong khi
phan con lai cta chudi ning va/hodc nhe c¢6 ngudn gde tir cac loai hodc gbc khac
nhau.

"Lép" cua khang thé dé cép dén dang cua mién 6n dinh hodc ving 6n dinh
c¢6 chudi ning. C6 nam 16p khang thé chinh: IgA, IgD, IgE, IgG, va IgM, va mot
s6 laoi ndy c6 thé con dugc chia ra thanh cac phén 16p (céc isotyp), tic 1, IgGi,
1gGo, IgGs, IgGa, IgAy, va IgA,. Cic mién dn dinh chudi ning ma tuong Gng véi
céc 16p khéc nhau trong cac globulin mién dich dugc goi 1a alpha, delta, epsilon,
gamma, va mu, tuong ung.

Thuét ngft "tic nhan gy doc té bao" theo sang ché dé cap dén chit ma tc
ché hodc ngan ngira chirc ning té bao vi/hoic gy chét hoic pha huy té bao. Cac
tac nhan gay doc té bao bao g(‘A)m, nhung khong chi gidi han &, cac chét déng Vi

phéng xa (tirc 13, At?!1, 1131 1125, Y0 Re!36, Re!38, Sm!33, Bi?!2, P*2, Pb*'? va cac
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chét dong vi phéng xa ciia Lu); cac tac dugc lam twong thich véi nguoi liéu
phép hodc céc dwoc phidm (tic 13, methotrexat, adriamyxin, vinca alkaloit
(vincristin, vinblastin, etoposit), doxorubixin, melphalan, mitomyxin C,
chlorambuxil, daunorubixin hodc cac tic nhin xen gitta khac); cac tdc nhén Uc
ché ting trudng; cac enzym va cac doan clia né nhu cc nucleolytic enzym; cac
khéng sinh; cac toxin nhu céc toxin phan tir nhé hodc cic toxin hoat tinh enzyma
clia vi khudn, nim, géc thuc vat hodc dong vat, bao gém cac doan va’hodc cac
bién thé cua né; va cac tac nhan khang u hodc khang ung thu khic nhau dugc
bdc 10 dudi day.

"Cac chtic nang hiéu qua" dé cap dén cé4c hoat ddng sinh hoc ¢6 lién quan
dén vung Fc ciia khang thé, ma thay dbi theo khéng thé isotyp. Céc vi du clia c4c
chte nang hiéu qua khang thé bao gom: gin két C1q va tinh gay ddc té bao phu
thudc bd sung (CDC); gén két thu thé Fc; tinh giy doc t& bao théng qua té bao
phu thudc khang thé (ADCC); su thuc bio; sy diéu chinh xudng cta céc thy thé

bé mait té bao (tuc 13, thu thé té bao B); va hoat héa té bao B.

"Luogng hitu hiéu" cua tac nhan, tic 13, vi€c tao cong thirc dugc, dé cap dén
mdt luong hitu hiéu, & liéu lugng va trong khoang thoi gian can thiét, dé dat

duogc ket qua phong ngira hodc di€u tri mong muon.

Thuét ngit "epitop" bao gdm bét ky yéu t& quyét dinh c6 kha ning bi gén
két boi khang thé. Epitop 1a mdt ving cia khang nguyén ma dugc gén két boi
béi khang thé nhim vao khang nguyén, va bao gdm céc axit amin dic hidu lién
két truc tiép voi khang thé. Céc yéu td quyét dinh epitop c6 thé bao gbm céc
nhém c6 bé mit hoat tinh héa hoc cla céc phén tr nhu céc axit amin, cac chubi
dudng bén, cic nhém phosphoryl hodc sulfonyl, va c6 thé c6 cac dic tinh chu
tric ba chiéu dic hiéu, va/hodc cac dic tinh tich dién dic hiéu. N6i chung, cac
khang thé dic hiéu dbi véi khang nguyén dich cu thé s& uu tién nhén ra epitop
trén khang nguyén dich trong mot hdn phirc hop ctia cac protein va/hodc cac dai

phén tu.
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Thuit nglt " ving Fc " & dady dugc sir dung dé xac dinh ving dau C cia
chudi ning globulin mién dich'mé chtra it nhit mot phin cua ving 6n dinh.
Thuét ngtt bao gdm céc vung trinh tu tw nhién Fc va c4c ving Fc bién dbi. Theo
mdt phuong 4n, ving Fc chudi ning IgG & ngudi trai dai tir Cyé226, hodc tu
Pro230, dau carboxyl ctia chudi ning. Tuy nhién, lysin dau C (Lys447) ciia ving
Fc c6 thé hoic khong c6 mit. Ngoai cac chi dinh khéc & ddy, s6 luong cac gbe
axit amin trong vung Fc hodc vung 4n dinh theo hd sb dém EU, con dugc goi 1a
chi sé EU, nhu mé tid trong Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of
Health, Bethesda, MD, 1991.

"Khung" hodc "FR" dé cap dén cic gbc mién bién d6i khong phai 1a cac
gbc ving siéu bién ddi (HVR). FR ctia mién bién dbi thuong bao gém bdn mién
FR: FR1, FR2, FR3, va FR4. Vi vy, cac trinh ty HVR va FR thuong xuét hién
trong trinh tu sau diy trong VH (hoic VL): FR1-H1(L1)-FR2-H2(L2)-FR3-
H3(L3)-FRA4. '

Céc thuat ngft "trinh ty c6 d6 dai ddy do," "khang thé nguyén ven," va
"khang thé diy di" duoc st dung & ddy co thay thé cho nhau dé cap dén khéang
thé ¢6 cAu tric v& co ban twong tw nhu ciu tric khang thé tu nhién hodc c6 cic

chudi ning ma chira ving Fc nhir duwoc dinh nghia & day.

Céc thuét ngit "té bao chy," "dong té bao chi," va "nudi ciy té bao chi"
duogc st dung thay thé cho nhau va & cap dén céc té bao trong d6 axit nucleic
ngoai sinh dugc dua vio, bao gdbm dong ddi cua cac té bao nay. Céac t& bao cha
bao gdm "céc bién tinh" va "cac té bao bién ddi," bao gdm té bao bién dbi so cép
va con cai dugc tao ra tir 46 ma khong quan tAm dén sb luong céc bng. Con cac
c6 thé khong hoan toan giéng hét nhau trong ham lugng axit nucleic so véi cac
té bao gdc, nhung cé thé chira cac dot bién. Thé hé d6t bién ma c6 cung chirc
nang hodc hoat tinh sinh hoc duqc sang loc hodc chon loc trong t& bao bién dbi

ban dau dugc bao gém & day.
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"Khéng thé ngudi” 1a mét chudi c6 chira trinh ty axit amin twong Ung véi
khang thé dugc san xuét boi ngudi hotic té bao & ngudi hodc c6 ngudn gde tir
khong phai 13 ngudi st dung khang thé & ngudi hodc khang thé & nguoi khéc-
c4c trinh ty m3 héa. Dinh nghia cta khang thé & ngudi dic biét loai trir khang
thé duge lam tuong thich v6i ngudi bao gdm khéng nguyén khong phai & ngudi-

cac goc gdn ket.

"Khung lién Gng & nguoi" la khung dai dién cho céac gdc axit amin thong
thuong nhét trong viéc lya tron cac trinh tw khung VL hoic VH globulin mién
dich & nguoi. No6i chung, viéc lya chon céc trinh tu khung VL hodc VH
globulin mién dich & ngudi 13 tir mét phan nhém ctia céc trinh tw mién bién doi.
No6i chung, phan nhém cua céc trinh tu 12 mét phdn nhém nhu trong Kabat et al.,
Sequences of Proteins of Immunological Interest, Fifth Edition, NIH Publication
91-3242, Bethesda MD (1991), vols. 1-3. Theo mdt phuong an, ddi véi VL,
phin nhom 1a phan nhém kappa I nhu trong Kabat et al., néu trén. Theo mot
phuong 4n, dbi v6i VH, phan nhém 13 phan nhém IIT nhu trong Kabat et al., néu

trén.

Khéng thé "duoc lam tuong thich véi ngudi" d& cap dén khang thé dang
kham bao gdm cac gbc axit amin tir cic HVR khéng phai & ngudi va céc gbc
axit amin tir cac FR & nguoi. Theo cac phuong an nhét dinh, khang thé duoc lam
tuong thich véi nguoi s& bao gdm tat ca it nhit mot, va thudong 14 hai, mién bién
dbi, trong d6 toan bd hoidc tit ca cac HVR (ttc 13, cac CDR) tuong Ung voi
khang thé khong phai & ngudi, va todn bd hoic tat ca cac FR tuong Ung véi
khéng thé & ngudi. Khang thé dugc lam twong thich véi ngudi tly ¥ cb thé bao
gbm it nhit mdt phan ciia viing on dinh khang thé c6 ngudn gbc tir khang thé &
nguoi. "Dang dugc lam tuong thich véi ngudi " ciia khang thé, tirc 13, khéng thé

khong phai & ngudi, dé cap dén khang thé that d3 trai qua sy nhan tinh héa.

Thuat ngit "ving siéu bién d6i" hodc "HVR" theo sang ché dé cdp dén moi
clia cac vung ciia mién bién do6i khang thé 1a sy si€u bién doi trong trinh tu ("cac

vung xac dinh bo trg" hoac "cac CDR") va/hoac tao cac vong dugce xac dinh vé
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cAu tric ("cac vong sidu bién di") va/hodic chira khang nguyén-cac gbc tiép xic
("tiép xtc khang nguyén "). N6i chung, cac khang thé chira sau HVR: ba trong
VH (H1, H2, H3), va ba trong VL (L1, L2, L3). Cac HVR mau & day bao gdm:
(a) cac vong siéu bién dbi xuit hién & cac gde axit amin 26-32 (L1), 50-52 (L2),
91-96 (L3), 26-32 (H1), 53-55 (H2), va 96-101 (H3) (Chothia, J. Mol. Biol.
196:901-917 (1987));(b) cac CDR xuét hién & cac gbe axit amin 24-34 (L1), 50-
56 (L2), 89-97 (L3), 31-35b (H1), 50-65 (H2), va 95-102 (H3) (Kabat et al.,
Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,
NIH, Bethesda, MD (1991));(c) khang nguyén tiép xtc xuét hién & cac gbc axit
amin 27¢-36 (L1), 46-55 (L2), 89-96 (L3), 30-35b (H1), 47-58 (H2), va 93-101
(H3) (MacCallum et al. J. Mol. Biol. 262:732-745 (1996)); va(d) cac su két hop
cua (a), (b), va/hoac (c), bao gdm céc gbe axit amin HVR 46-56 (L2), 47-56
(L2), 48-56 (L2), 49-56 (L2), 26-35 (H1), 26-35b (H1), 49-65 (H2), 93-102 (H3),
va 94-102 (H3). |

Trir khi ¢6 chi dinh khéc, cidc goc HVR va cac goc khac trong mién bién

dbi (tire 13, cac gbe FR) duoc danh sb & day theo Kabat et al., néu trén.

"Tiép hop mién dich" 13 khang thé tiép hop v4i mot hodc nhiéu (cic) phan
tt di hop, bao gdm nhung khéng chi gi6i han & tc nhan gy ddc té bao.

"Cac thd" hoic "chu thd" 12 dong vat c6 vi.Céc dong vat co vi bao gdm,
nhung khoéng chi gidi han ¢, dong vat trong nha (tic 13, bo, clru, meo, cho, va
ngua), dong vat linh trudng (tuc 13, nguoi va dong vat linh trudng khong phai la
ngudi nhu khi), tho, va dong vét gim hhim (tic 13, chudt va chudt cdng). Theo
cac phuong 4n nhéit dinh, c4 thé hoic chu thé 13 ngudi.

Khang thé "duoc phan 1ap" 13 khang thé d3 duogc tach ra khéi mot thanh
phin & méi trudmg ty nhién ciia n6. Theo mét sb phuwong an, khang thé duge tinh
ché dé dat dugc do tinh khiét 16n hon 95% hodc 99% dugc xac dinh béi, vi du,
phuong phap dién chuyén (tirc 13, SDS-PAGE, tip trung ding dién (IEF), dién di

mao mach) hodc sic ky (tirc 13, trao dbi ion hodc pha nghich HPLC). Dé xem xét
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céc phuong phéap danh gia db tinh khiét ctia khang thé, tham khao, Flatman et al.,
J. Chromatogr. B 848:79-87 (2007).

Axit nucleic "duge phén 14p" dé cdp dén phan tir axit nucleic d dugc tach
ra khoi mot thanh phin & méi truong tu nhién clia né. Axit nucleic duge phin
1ap bao gdm phan tir axit nucleic dugc chira trong cac t& bao ma thudng cé chia
phén tit axit nucleic, nhung phén tir axit nucleic khong mang tinh trang di truyén
nhidm sic thé hodc & vi tri nhidm sic thé khac véi vi tri nhiém sic thé tu nhién
cua no.

"Axit nucleic dugc phan 1ap mi hoa khang thé khang C5" dé cap dén mot
hodc nhidu phan tr axit nucleic ma héa cac chudi ning va chudi nhe khing thé
(hoac cac doan cua nd), bao gbm (c4c) phén tir axit nucleic trong vecto don
hodc céc vecto riéng biét, va (cac) phén tir axit nucleic c6 mat tai mot hodc

nhiéu vi tri trong t€ bao chu.

Thuét ngtt "khang thé don dong" theo séng ché dé cap dén khang thé thu
duoc tir mot quan thé khang thé dong nhét, vi du, cac khang thé riéng biét chira
quin thé déu gibng va/hoic gin két cing mét epitop, ngoai trir cac bién thé
khang thé c6 thé, tirc 13, chira cac dot bién xuét hién mot cach tu nhién hoic phat
sinh trong qué trinh san xuét ché phim khang thé don dong, cac bién thé nay
thuong c6 mit véi mot lugng nhd. Nguogce lai véi cac ché phidm khang thé da
dong, thuong bao gdm cac khang th8 khéc nhau truc tiép chdng lai cac yéu t6
quyét dinh khéc (céc epitop), mdi khang thé don dong ciia ché phdm khéang thé
don dong truc tiép chéng lai yéu t6 quyét dinh don 1é trong khdng nguyén. Do
d6, thuét ngit "don dong" cho thiy dic tinh ciia khang thé thu dugc tir quan thé
ddng nhét cua cac khang thé, va khong dugc hidu nhu 13 yéu cau san xuét cua
khéng thé boi bat ky phuong phap cu thé ndo. Vi du, cac khang thé don dong
dugc str dung theo sang ché c6 thé dudc thuc hién theo cac k¥ thuat khac nhau,
bao gdm nhung khéng chi giéi han & phuong phép lai té bao, phuong phap tai to
hop DNA, phuong phép hién thi thuc khuin, va phuong phap st dung cic dong

vat bién d6i gen chira toan b6 hodc mot phan vi tri gen globulin mién dich &
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ngudi, cac phuong phap ndy va cac phuong phép mau khac dé tao cic khang thé

don dong dugc md ta & day.

"Khéng thé réng " d& cap dén khang thé khong tiép hop véi gbe di hop (tic
13, gbc gly ddc té bao) hodc danh dau bang ddng vi phong xa. Khang thé rdng

c6 thé co mit trong su tao cong thirc dugc.

"Céc khang thé ty nhién" dé cép dén céc phan tir globulin mién dich tu
nhién c6 céc cdu tric khac nhau. Vi dy, cac khang thé tu nhién IgG 13 cac
glycoprotein heterotetrameric vao khoang 150.000 dalton, gdm hai chudi nhe
gidng hét nhau va hai chudi ning gidng hét nhau duoc gin két disulfua. Tir dau
N dén diu C, M3i chudi ning c6 mét ving bién dbi (VH), ciing duge goi 12
mién chubi ning bién dbi hodc mién bién d6i chudi ning, theo sau boi ba mién
dn dinh (CH1, CH2, va CH3). Tuong tu, tir ddu N dén dau C, mdi chudi nhe c6
ving bién déi (VL), con duge goi 1a mién chudi nhe bién dbi hoc mién bién dbi
chudi nhe, theo sau bdi mién chudi nhe én dinh(CL). Chudi nhe ciia khang thé
c6 thé duoc chia thanh mdt hodc hai loai, goi 12 kappa (kappa) va lambda

(lambda), dua trén trinh tu axit amin ciia mién on dinh cta né.

Thuét ngit "san phim déng géi" duoc str dung dé cap dén cac huéng dan
thudng duoc bao gdm trong gbi san pham thuong mai clia cac san phém tri lidu,
chita cac thong tin vé chi dinh, cach st dung, lidu lugng, cich dung, liéu phép
phéi hop, chéng chi dinh va/hosc canh bao lién quan dén viéc sir dung cac san

pham tri liéu nay.

"Phin trim (%) ddng nhét trinh ty axit amin" d6i véi trinh tu polypeptit
tham khao dwoc dinh nghia 1 phén trim cia cic gbc axit amin trong trinh tu
g vién ddng nhit v6i cac gbe axit amin trong trinh tw polypeptit tham khao,
sau khi sép xép cac trinh tu va bd sung céac khoang trong, néu can, dé dat duoc
sy dong nhét trinh ty phan tram t8i da, va khong xem xét bét ky su thé ndo nhu
13 mot phan cta sy ddng nhét trinh tu. Su sap xép dé x4c dinh phén trim dong

nhét trinh tu axit amin c6 thé dat duoc bang nhiéu cach khac nhau dbi v6i ngudi
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c6 trinh tu trong linh vyc k¥ thuat, vi du, str dung phﬁn mém may tinh sin c6 da
cong bd nhu phin mém BLAST, BLAST-2, ALIGN hoic Megalign
(DNASTAR). Ngudi c6 trinh dé trong linh vuc k¥ thust c6 thé xac dinh céc
thong s thich hop dé sip xép céac trinh tu, bao gdm bét ky thuat toan ndo can
thiét dé dat duoc su sép xép tdi da trén toan bd d6 dai cta cac trinh tu duoc so
sanh. P6i v6i cac muc dich & day, cac gid tri % dong nhét trinh tu axit amin
duoc tao ra béng cach str dung chuong trinh may tinh so sanh trinh tu ALIGN-2.
Chuong trinh may tinh so sanh trinh tl_i ALIGN-2 dugc viét boi Genentech, Inc.,
va héa ngudn dd dugc dé trinh cling véi tai liéu hudng dan st dung trong US
Copyright Office, Washington D.C., 20559, duoc ding ky dudi US Copyright
Registration No. TXU510087. Chuong trinh ALIGN-2 la san c6 tir Genentech,
Inc., South San Francisco, California, hodc cé thé bién soan tir ma nguén.
Chuong trinh ALIGN-2 ¢6 thé duoc bién soan dé sir dung trong hé diéu hanh
UNIX, bao gdbm UNIX V4,0D k¥ thuit sb. TAt ca cac tham sd so sanh trinh tu
dugc thiét 1ap béi chuong trinh ALIGN-2 va khong thay dbi.

Trong truong hgp ALIGN-2 dugc sir dung dé so sanh trinh tu axit amin, %
déng nhét trinh tu axit amin cua trinh tu axit amin A nhét dinh cung voi, hodc
chdng lai trinh tu axit amin B nhét dinh (ma c6 thé dugc phan loai nhu 1a trinh
tu axit amin A nhét dinh c6 hodc bao gém % déng nhét trinh ty axit amin cing
v6i, hodic chéng lai trinh tu axit amin B nhét dinh) dugc tinh todn nhu sau: 100
14n phan sb X/Y, khi X 13 sd hrqhg cac gbe axit amin ghi dugce su ddng nhét béi
chuong trinh sip xép trinh ty ALIGN-2 trong su sip xép cua chuong trinh A va
B, va khi Y 13 tdng sb lwong céc gdc axit amin trong B. Diéu nay s& duoc danh
gid cao khi ma do dai cia trinh tu axit amin A 1a khong bang véi d6 dai ctia trinh
tu axit amin B, % ddng nhét trinh ty axit amin ctia A so véi B s& khong bang %
ddng nhét trinh tu axit amin cia B so véi A. Trir khi ¢6 chi dinh khéc, toan b
cac gia fri % d0ng nhét trinh tu axit amin dugc st dung & ddy thu duge nhu md

ta trén day sir dung chuong trinh may tinh ALIGN-2.
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Thuét ngir "duge phdm" d& cap dén ché phim & dang nhu vay dé cho phép
hoat tinh sinh hoc ctia thanh phén hoat tinh dugc chira & day l1a c6 hiéu qua, va
khéng chtra cdc thanh phin bd sung ma khéng gay doc hai dbi véi chi thé dé

ché pham s€ dugc cung cap.

"Chit mang duoc dung" d& cip dén thanh phén trong duwoc phim, khong
phai 12 thanh phan hoat tinh, khéng doc véi chu thé, chit mang dugc dung bao
gdm, nhung khong chi giéi han &, chit dém, t4 dugc, chit én dinh, hogic chit

bao quan.

Thuét ngft "C5", theo sang ché, bao gdm bat ky C5 tu nhién nao tir bat ky
dong vat c6 xuong séng nio, bao gdm dong vat c6 vi nhu linh trudng (tic 13,
ngudi va khi) va bd gam nhim (tic 13, chudt va chudt céng). Trir khi c¢6 chi dinh
khac, thuat ngit "C5" dé cap dén protein C5 & nguoi co trinh tu axit amin dugc
chi ra trong SEQ ID NO: 39 va chtra trinh tw chudi beta duoc chi ra trong SEQ
ID NO: 40, Thuat ngit bao gdm "d6 dai diy da," C5 chwa xir Iy cling nhu bat ky
dang nao ctia C5 ma din dén qua trinh trong t& bao. Thuat ngit con bao gdm céc
bién thé xuét hién ty nhién cta C5, tic 13, cac bién thé ndi hodc céc bién thé
déng vi. Trinh tu axit amin ctia C5 & ngudi duge chi ra trong SEQ ID NO: 39
("dang hoang dai " hodc "WT" C5). Trinh ty axit amin cta chudi beta cta C5
nguoi dugce chi ra trong SEQ ID NO: 40, cac trinh tu axit amin cia céac mién
MG1, MG2 va MG1-MG2 ctia chudi beta ctia C5 ngudi duoc chi ra trong SEQ
ID NO: 41, 42, va 43, tuong Umg. Cac trinh ty axit amin cta khi Cynomolgus va
C5 chudt dugce chi ra trong SEQ ID NO: 44 va 105, tuong Umg. Cac gbc axit
amin 1-19 cta cac SEQ ID NO: 39, 40, 43, 44, va 105 tuong ing véi mat trinh
tir tin hiéu duoc loai bé trong qua trinh didu ché trong té bao va do d6 thiéu tir
trinh ty axit amin tuong Ung.

Theo sang ché, "viéc didu tri" (va céc bién thé ngit phap ctia né nhu "diéu
tri" hodc "duoc diéu tri") dé cap dén viéc can thiép 1am sang nhim thay déi tién
trinh tu nhién ctia ca nhan duoc diéu tri, va c6 thé duogc thuc hién dé hoic phong

bénh hoic trong qué trinh bénh Iy 14m sang. Cac hiu tmg mong mudn cla viéc
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diéu tri bao gdm, nhung khéng chi giéi han &, ngin ngira su xuét hién hoic tai
phéat bénh, gidm triéu ching, giam bét ky hau qua bénh Iy truc tiép hodc gian
tiép nao cta bénh, ngin ngra di cin, giam ty 18 tién trién cla bénh, ci thién
hodc thuyén giam trinh trang cia bénh, va mién giam hodc tién luong bénh dugc
cai thién. Theo mot ) phuong an, cac khang thé theo sang ché dugc st dung dé

lam chim su phét trién ctia bénh hodc lam cham tién trién ciia bénh.

Thuét ngfr "ving bién dbi" hoic "mién bién di" d& cap dén mién ciia chudi
ning hodc chudi nhe khang thd ¢6 lién quan dén viéc gin két khang thé t6i
khang nguyén. Cac mién bién d6i ctia chudi ning va chudi nhe (VH va VL,
tuong img) cia khang nguyén tu nhién thudng co6 cac cAu trac tuong tu, v6i mdi
mién bao gdm bén ving khung bao tdn (cac FR) va ba ving siéu bién dbi (cac
HVR). (Tham khao, tirc 13, Kindt et al. Kuby Immunology, 6™ ed., W.H.
Freeman va Co., page 91 (2007 A single VH hodc VL domain).) ¢6 thé du dé cév
khang nguyén-gin két dic hidu. Ngodi ra, cac khang thé ma gén két khang
nguyén cu thé c6 thé bi phan lap sir dung mién VH hodc VL tir khang thé ma
gén két khang nguyén cua céc mién VL hodc VH b trg, twong ting. Tham khao,
tuc 13, Portolano et al., J. Immunol. 150:880-887 (1993); Clarkson et al., Nature
352:624-628 (1991).

Thuat ngit "vecto" theo sang ché, d& cap dén phan tir axit nucleic c6 kha
nang nhén ban axit nucleic khac ma né lién két. Thuat ngit bao gdm vecto nhu 13
mot chu tric axit nucleic tu sao chép ciing nhur vecto két hop vao bd genclia té
bao chil ma né dugc duge dua vao. Cac vecto cé kha nang diéu khién su biéu
hién cua céc axit nucleic ma ching dugc lién két v6i nhau. Cac vecto nay dugc
dé cap & day nhu " céc vecto biéu hién".

II. Ché phim va céc phuong phap

Theo mot khia canh, sang ché dé cap dén cac khang thé khang C5 va viéc

str dung ching. Theo cac phuong 4n nhat dinh, céc khang thé ma gén két véi C5
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duoc cung chp. Cac khang thé theo sang ché 13 hitu ich, tic 13, d& chén doan

hodc diéu tri cac bénh.

A. Cac mAu khang thé khang C5

Theo mot khia canh, sang ché cung cp cic khang thé dugc phan 1ap ma
gén két véi C5. Theo cac phuong &n nhét dinh, khang thé khang C5 theo sing
ché gin két v4i epitop trong chudi beta cua C5. Theo cac phuong an nhét dinh,
khéng thé khéng C5 gén két véi epitop trong mién MG1-MG2 ctia chudi beta
ctia C5. Theo cac phuong 4n nhét dinh, khéng th& khang C5 gin két vdi epitop
trong doan bao gdm céc axit amin 19-180 cla chudi beta ctia C5. Theo céc
phuong an nhét dinh, khang th8 khang C5 gén két vdi epitop trong mién MG1
(c4c axit amin 20-124 ciia SEQ ID NO: 40 (SEQ ID NO: 41)) ctia chudi beta cia
C5. Theo cac phwong 4n nhét dinh, khang thé khang C5 gin két véi epitop trong
doan bao gdm céc axit amin 33-124 cta chudi beta ctia C5 (SEQ ID NO: 40).
Theo mdt phuong an khac, khang thé khong gin két v6i doan ngin hon so véi
doan bao gém céc axit amin 33-124 cta chudi beta cta C5, tirc 13, doan bao gém
cac axit amin 45-124, 52-124, 33-111, 33-108, hoac 45-111 cua chudi beta clia
C5 (SEQ ID NO: 40).

Theo khia canh khéc, sang ché cung clp cac khang thé khang C5 ma cho
thdy cac dic tinh gin két phu thudc pH. Theo séng ché, viéc biéu hién "gin két
phu thugc pH" c6 nghia la khang thé cho thay "viéc gin két véi C5 & pH c6 tinh
axit bi giam so véi veiec gén két nay tai pH trung hoa" (theo sing ché, ca hai
viéc biéu hién nay cé thé duoc sir dung thay thé cho nhau). Vi du, cac khang thé
"cé chc dic tinh gin két phu thude pH" bao gdm cac khang thé ma gin két véi
C5 véi 4i luc cao hon tai pH trung hoa so véi pH c¢6 tinh axit. Theo cic phuong
4n nhét dinh, cac khang thé theo sang ché gén két voi C5 véi it nhét 2, 3, 5, 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 200, 400,
1000, 10000, hodc 4i luc cao hon tai pH trung hoa so véi pH c6 tinh axit. Theo
mot s& phuong 4n, cac khang thé gin két véi C5 véi 4i luc cao hon & pH=7,4 so

véi 6 pH=5,8. Theo mdt phuong an khac nita, cac khang thé theo sang ché gin
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Két véi C5 véi it nhat 2, 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, 95, 100, 200, 400, 1000, 10000, hoic 4i luc cao hon & pH=7,4 so véi
& pH=5,8. |

"Ai lyc" ctia khang thé ddi véi C5, theo sang ché, duoc biéu hién dudi dang
KD cua khang thé. KD ciia khang thé dé cap dén the hing sb phén ly can bang
cia khang thé-su twong tac khang nguyén. Gid tri KD cang cao dbi véi khang
thé gin két voi khang nguyén cua né, ai lyc gin két cta né déi véi khang
nguyén cu thé cang yéu. Do d6, theo sing ché, viéc biéu hién " 4i luc tai pH
trung hoa cao hon so véi pH c6 tinh axit" (hodc viéc bidu hién twong tu "gén két
phu thudc pH") dé cap dén KD dbi vé6i khang thé gin két voi C5 & pH c6 tinh
axit 12 cao hon so v6i KD dbi v6i khang thé gén két véi CS5 tai pH trung hoa. Vi
du, theo séng ché, khang thé gin két véi C5 c6 4i luc cao hon tai pH trung hoa
so v6i pH c6 tinh axit néu KD ctia khang thé gén két v6i CS & pH c6 tinh axit 1a
it nhét 16n hon gip 2 14n so v6i KD ciia khang thé gén két véi C5 tai pH trung
hoa. Do d6, sang ché bao gdm céc khang thé ma gin két véi C5 & pH c6 tinh
axit c6 KD {t nhat 13 2, 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, 95, 100, 200, 400, 1000, 10000, hodc nhiéu 1an hon so véi KD cua
khéng thé gin két véi C5 tai pH trung hoa. Theo mot phuong én khéc, gié tri
KD cta khang thé tai pH trung hoa c6 thé 1a 107 M, 10 M, 10° M, 101° M, 10°
11 M, 1072 M, hodc it hon. Theo mot phuong 4n khac, gia tri KD ctia khang thé
& pH c6 tinh axit c6 thé 14 10° M, 10° M, 107 M, 10° M, hoc 16n hon.

Theo mdt phuong an khéc nita khang thé duoc coi 13 gén két voi C5 c6 ai
luc cao hon tai pH trung hoa so véi pH c6 tinh axit néu KD cuta khang thé gin
két v6i C5 & pH=5,8 14 it nhét 16n hon gép 2 14n so véi KD cia khang thé gin
két voi C5 & pH=7,4. Theo mét sé phwong 4n cung cap cac khang thé gén két
véi C5 & pH=5,8 c6 KD it nhit 13 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 200, 400, 1000, 10000, hoic nhiéu 14n hon so v&i
KD cua khang thé gin két véi C5 & pH=7,4. Theo mdt phuong 4n khéc, gié tri
KD ctia khang thé & pH=7,4 c6 thé 12 107 M, 10° M, 10° M, 107° M, 10" M,
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1072 M, hodc it hon. Theo mét phuong an khéc, gia tri KD cia khang thé &
pH=5,8 c6 thé 1a 10° M, 10 M, 107 M, 10 M, hoic 16n hon.

Céc dic tinh gén két cia khang thé déi véi khang nguyén cu thé con c6 thé
duoc bidu hién duéi dang KD ctia khéng thé. KD ctia khang thé dé cap dén hang
s6 ty 1é phan ly cta khang thé déi v6i khang nguyén cu thé va dugc biéu hién
duéi dang gidy ham sd nghich (tic 13, sec™!). Su gia ting gid tri kd biéu hién su
gén két yéu hon ctia khang thé téi khang nguyén cia né. Sang ché con bao gdm
c4c khang thé ma gén két v6i C5 c6 gia tri kd cao hon & pH cé tinh axit so véi
tai pH trung hoa. Sang ché bao gém cac khang thé ma gén két véi C5 & pH co
tinh axit c6 KD it nhat 13 2, 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, 100, 200, 400, 1000, 10000, hogc nhiéu 1an hon so véi KD
ctia khéang thé gin két voi C5 tai pH trung hoa. Theo mdt phuong 4n khéc, gia tri
KD cuia khang thé tai pH trung hoa c6 thé 1a 102 1/s, 107 1/s, 10 1/s, 107 1/s,
10 1/s, hoi#c it hon. Theo mdt phuong an khac, gia tri KD cia khang thé & pH
c6 tinh axit c6 thé 1a 103 1/s, 102 1/s, 10! 1/s, hodic 16n hon. Séng ché con bao
gdm céc khang thé ma gan két v6i C5 c6 gia tri kd cao hon & pH=5,8 so v6i &
pH=7.4. Sang ché bao gém cac khang thé ma gén két voi C5 & pH=5,8 c6 KD it
nhét 13 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95,
100, 200, 400, 1000, 10000, hodc nhidu 14n hon so v&i KD cta khang thé gin
két v6i C5 & pH=7,4. Theo mdt phuong 4n khac, gi4 tri KD clia khéng thé &
pH=7,4 c6 thé 1a 102 1/s, 102 1/s, 10* 1/s, 10 1/s, 10" 1/s, hodc it hon. Theo
mdt phuong an khéc, gia tri KD ciia khéng thé & pH=5,8 c6 thé 1a 107 1/s, 102

1/s, 107! 1/s, hodc 16n hon.

Trong mdt sb trudng hop nhét dinh, "gén két véi C5 & pH c6 tinh axit bi
giam so voi gén két cia né tai pH trung hoa" dugce biéu hién dudi dang ty 1& clia
gi4 tri KD ctia khang thé gén két véi C5 & pH ¢6 tinh axit so v6i gid trj KD clia
khang thé gén két v6i C5 tai pH trung hoa (hoic ngugce lai). Vi dy, khang thé ¢
thé duoc coi 1a bidu hién "gén két véi C5 & pH c6 tinh axit bi giam so véi gin

két ctia né tai pH trung hoa", theo sang ché, néu khang thé biéu hién ty 18 KD c6
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tinh axit/trung hoa 1a 2 hodc 16n hon. Theo mot s6 vi du minh hoa, ty 18
pH=5,8/pH=7,4 KD d6i véi khang thé theo sang ché 13 2 hodc 16n hon. Theo
mot s& vi du minh hoa, ty 1& KD c6 tinh axit/trung hoa d6i véi khang thé theo
sang ché c6thé 13 2, 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100, 200, 400, 1000, 10000, hodc 16n hon. Theo mdt phuong an khac,
gi4 tri KD ctia khéng thé tai pH trung hoa c6 thé 13 107 M, 108 M, 10° M, 107
M, 10" M, 102 M, hodc it hon. Theo mdt phuong an khéc, gid tri KD cta
khang thé & pH c6 tinh axit ¢6 thé 1a 10° M, 10° M, 107 M, 10 M, hodc 1én
hon. Theo mét s truong hop khéc, khang thé c6 thé bidu hién "gin két véi C5 &
pH c6 tinh axit bj giam so véi gan két ctia né tai pH trung hoa", theo sang ché,
néu khang thé biéu hién ty 16 pH=5,8/pH=7,4 KD 14 2 hoic 16n hon. Theo mot
s6 vi du minh hoa, ty 1€ pH=5,8/pH=7,4 KD dbi voi khang thé theo sang ché ¢
thé 1a 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95,
100, 200, 400, 1000, 10000, hodc 16n hon. Theo mot phuong an khac, gia tri KD
cta khéang thé & pH=7,4 c6 thé 1a 107 M, 10° M, 10° M, 101° M, 10-1! M, 102
M, hoic it hon. Theo mét phuong an khéc, gia tri KD cia khang thé & pH=5,8
c6 thé 12 10° M, 10 M, 107 M, 10"® M, hodc 16n hon.

Theo mot sd trudong hop nhét dinh, "gén két véi C5 & pH c6 tinh axit bi
giam so véi gin két ctia né tai pH trung hoa" dugce biéu hién dudi dang ty 1 cta
gi4 tri KD ctia khang thé gin két v6i C5 & pH c6 tinh axit so véi gia tri KD cla
khang thé gin két véi C5 tai pH trung hoa (hodic nguoc lai). Vi dy, khéng thé ¢
thé biéu hién "gin két véi C5 & pH cb tinh axit bj giam so v&i gin két ciia né tai
pH trung hoa", theo sang ché, néu khang thé biéu hién ty 16 KD cé tinh
axit/trung hoa 1a 2 hoac 1én hon. Theo mot s6 vi du minh hoa, ty 1&
pH=5,8/pH=7,4 KD dbi v6i khang thé theo sang ché 13 2 hoic 16n hon. Theo
mdt s6 vi du minh hoa, ty 18 KD c6 tinh axit/trung hoa dbi véi khang thé theo
sang ché c6 thé 12 2, 3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100, 200, 400, 1000, 10000, hozc 16n hon. Theo mdt sb truong hop
nhét dinh, ty 16 pH=5,8/pH=7,4 KD d6i v&i khéng thé theo sang ché ¢ thé 13 2,
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3, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100,
200, 400, 1000, 10000, hodc 16n hon. Theo mdt phuwong an khéc, gia tri KD cua
khang thé tai pH trung hoa c6 the 1a 107 1/s, 107 1/s, 10 1/s, 107 1/s, 10° 1/s,
ho#c it hon. Theo mdt phuong an khac nita, gia tri KD cia khéang thé & pH=7,4
c6 thé 1a 102 1/s, 103 1/s, 10 1/s, 107 1/s, 10 1/s, hodc it hon. Theo mot
phuong an khac, gia tri KD cia khang thé & pH c¢6 tinh axit c6 thé 12 103 1/s, 107
2 1/s, 10" 1/s, hodc 16n hon. Theo mdt phuong an khac nita, gia tri KD cua

khang thé & pH=5,8 c6 thé 14 102 1/s, 10 1/s, 10! 1/s, hodc 16n hon.

Theo sang ché, viéc biéu hién "pH c6 tinh axit" dé cap dén pH 1a 4,0 dén
6,5. Viéc biéu hién "pH c6 tinh axit" bao gdm céc gi4 tri pH ciia bét ky cua 4,0,
41,42,43,4,4,45,4,6,4,7,4,8,49,5,0,5,1,5,2,5,3,54,5,5,5,6, 5,7, 5,8,
5,9, 6,0, 6,1, 6,2, 6,3, 6,4, va 6,5. Theo khia canh cu thés, “pH c6 tinh axit" 1a
5,8.

Theo sang ché, viéc biéu hién "pH trung hoa" dé cip dén pH 12 6,7 dén
khoéng 10,0, Viéc biéu hién "pH trung hoa" bao gbm céc gia tri pH cia bét ky
cua 6,7, 6,8, 6,9, 7,0, 7,1, 7,2, 7,3, 7,4, 1,5, 1,6, 7,7, 7,8, 1,9, 8,0, 8,1, 8,2, 8,3,
8,4, 8,5, 8,6, 8,7, 8,8, 8,9, 9,0, 9,1, 9,2, 9,3, 9,4, 9,5, 9,6, 9,7, 9,8, 9,9, va 10,0,
Theo khia canh cu thés, “pH trung hoa" 12 7,4.

Céc gié tri KD, va céc gid tri kd, nhu dugc thé hién & day, c6 thé dugc xéc
dinh bing céch sir dung thiét bi cam bién sinh hoc dua trén su cong hudng gen
nguyén sinh bé mit dé mo ta khang thé- cic su twong tic khang nguyén. (tham
khao, tic 13, vi du 3, & day). Cac gia tri KD, va cac gia tri KD célthé duoc xac
dinh ¢ 25 d6 C hodc 37 d6 C.

Theo c4c phuong 4n nhét dinh, khang th khang C5 theo sang ché gin két
v6i epitop trong chudi beta ctia C5 ma bao gbébm mién MG1 (SEQ ID NO:41).
Theo céc phuong an nhét dinh, khang thé khang C5 theo sang ché gin két véi
epitop trong chudi beta (SEQ ID NO: 40) ciia C5 ma bao gom it nhit mot doan

dugc chon tir nhom bao gém céc axit amin 47-57, 70-76, va 107-110, Theo céc
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phuong 4n nhét dinh, khéng thé khang C5 theo sang ché gan két véi epitop trong
doan ctia chudi beta (SEQ ID NO: 40) cua C5 ma bao gbm it nhat mdt axit amin
duogc chon tir nhém bao gém Thr47, Glu48, Alad49, Phe50, Asp51, Ala52, Thr53,
Lys57, His70, Val71, His72, Ser74, Glu76, Val107, Ser108, Lys109, va His110,
Theo c4c phuong 4n nhét dinh, khang thé khang C5 theo sang ché gin két véi
epitop trong doan ctia chudi beta (SEQ ID NO: 40) ctiia C5 ma bao gbm it nhét
mdt axit amin duge chon tir nhém bao gdbm Glud8, AspS1, His70, His72,
Lys109, va His110, Theo céc phuong 4n nhét dinh, viéc gén két ctia khang thé
khang C5 theo sang ché t6i dot bién C5 bi giam so véi viée gin két cia né t6i
C5 dang tu nhién, trong d6 dot bién C5 c6 it nhit mot sy thé axit amin tai vi tri
duoc chon tir nhom bao g@)m Glu48, Asp51, His72, va Lys109. Theo mot
phuong 4n khac, gin két phu thudc pH ciia khang thé khang C5 theo sang ché
t61 dot bién C5 bi giam so v6i gin két phu thude pH ctia n6 & C5 dang tw nhién,
trong d6 dot bién C5 c6 it nhAt mot sy thé axit amin tai vi tri dugc chon tir nhém
bao gdm His70, His72, va His110, Theo mdt phuong an khéc nita, axit amin tai
vi tri dugc chon tir Glu48, Asp51, va Lys109 dugc thé véi alanin, va axit amin
tai vi tri duoc chon tir His70, His72, va His110 dugc thé voi tyrosin trong dot
bién C5.

Theo cac phuong an nhét dinh, khang thé khang C5 theo sang ché canh
tranh dé gén két C5 véi khang thé bao gobm mot cip VH va VL dugce chon tir: (a)
VH cua SEQ ID NO:1 va VL cia SEQ ID NO:11; (b) VH cua SEQ ID NO: 22
va VL cua SEQ ID NO:26; (¢) VH ctia SEQ ID NO:21 va VL cua SEQ ID
NO:25; (d) VH ctia SEQ ID NO: 5 va VL cta SEQ ID NO:15; (e) VH cua SEQ
ID NO:4 va VL cua SEQ ID NO:14; (f) VH cia SEQ ID NO: 6 va VL cua SEQ
ID NO: 16; (g) VH ctia SEQ ID NO:2 va VL ciia SEQ ID NO:12; (h) VH cua
SEQ ID NO: 3 va VL cua SEQ ID NO: 13; (i) VH cta SEQ ID NO:9 va VL cua
SEQ ID NO:19; (j) VH ctia SEQ ID NO:7 va VL cua SEQ ID NO: 17; (k) aVH
cia SEQ ID NO:8 va VL cua SEQ ID NO:18; (1) VH cua SEQ ID NO: 23 v4 VL
cua SEQ ID NO:27; va (m) VH cua SEQ ID NO: 10 va VL cua SEQ ID NO:20,
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Theo cac phuong an nhét dinh, khéng thé khang C5 theo sing ché gén két
C5 va tiép xtc axit amin Asp51 (D51) cia SEQ ID NO:39. Theo cic phuong 4n
khac, khang thé khang C5 theo sang ché gin két C5 va tiép xuc axit amin
Lys109 (K109) cua SEQ ID NO:39. Theo mét phuong an khac nita, khang thé
khang C5 theo sang ché gin két C5 va tiép xtc axit amin Asp51 (D51) va axit
amin Lys109 (K109) ciia SEQ ID NO:39.

Theo cé4c phuong an nhét dinh, viéc gén két ciia khang thé khang C5 theo
sang ché t61 dot bién C5 bi giam so véi vise gan két ctia n6 t6i C5 dang tu nhién,
trong d6 dot bién C5 c6 viée thé Glud8Ala (E48A) ctia SEQ ID NO:39. Theo
mdt phuong 4n khac, gin két phu thude pH ciia khéng thé khang C5 theo séng
ché t6i dot bién C5 bi gidm so véi gén két phu thudc pH cia né & C5 dang tu

nhién, trong d6 dot bién C5 c6 viée thé Glu48Ala (E48A) ctia SEQ ID NO:39.

Theo mdt phuong 4n khéc nira, khang thé khéng C5 gén két véi protein C5
bao gdm trinh ty axit amin ciia SEQ ID NO:39, nhung khong gin két v&i protein
C5 bao gém trinh tu axit amin cua SEQ ID NO:39 véi viéc thé H72Y, trong d6
protein C5 va protein C5 dugc thé H72Y dugc didu ché va sang loc dudi cac
didu kién tuong ty. Theo mdt phuong 4n khac nita, khang thé khang C5 gin két
v6i protein C5 bao gom trinh tu axit amin ctia SEQ ID NO:39 & pH=7,4, nhung
khong gin két véi protein C5 dugc thé H72Y & pH=7,4.

Khéng bi gi6i han boi bét ky 1y thuyét cu thé ndo, cé thé duge suy doan
rang su gin két cua khang thé khang C5 téi C5 bi giam (hoic gin nhu 13 mét)
khi gbc axit amin trén C5 dugc thé v6i axit amin khac, diéu nay ¢ nghia ring
gbc axit amin trén C5 13 rt quan trong ddi véi cac su twong tac giita khang thé
khang C5 va C5, va khang thé c6 thé hhafm ra epitop xung quanh gdc axit amin
trén C5.

Theo sang ché, nhém céc khang thé khang C5 ma canh tranh v6i nhau hogic
gén két v6i cling mot epitop co thé cho thiy cac dic tinh gan két phu thude pH.

Trong sO cac axit amin, histidin, cé gia tri pKa vao khoang 6,0 téi 6,5, c6 thé co
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céc trang thai phin ly proton khac nhau gitta pH c6 tinh axit va pH trung hoa.
Do d6, gbc histidin trén C5 c6 thé g()p phén tuong tac phu thudc vao pH giita
khéng thé khang C5 va C5. Khéng bi gi6i han boi bat ky 1y thuyét cu thé nao, c6
thé duoc suy doan rang khang thé khang C5 ¢6 th& nhén ra céu trac dbi ximg
xung quanh géc histidin trén C5, 13 bién s6 phu thudc vao pH. Su suy doan d6
c6 thé phi hop v6i cac két qua thir nghiém mo ta duédi ddy: ma tinh phu thude
vao pH cta khang thé khang C5 bj giam (hoic gin nhu mét) khi gbc histidin
trén C5 dugc thé véi axit amin khac (tte 13, khang thé khang C5 c6 cac dic tinh
gin két phu thude pH gén két voi dot bién histidin ctia C5 ¢6 4i lyc twong tu véi
C5 dang tu nhién tai pH trung hoa, trong khi khang thé twong tu gin két véi dot
bién histidin cta C5 véi 4i luc cao hon so véi C5 dang tw nhién & pH c6 tinh

axit).

Theo céc phuong 4n nhit dinh, khang thé khang C5 theo séng ché gén két
v6i C5 tir hon mot loai. Theo mdt phuong 4n khac nita, khang thé khang C5 gan
két voi C5 tir nguoi va dong Vaflt'khéng phai 1a nguoi. Theo mot phuong an khac
nita, khang thé khang C5 gin két véi C5 tir ngudi va khi (tie 13, khi cynomolgus,

khi rhesus macaque, marmoset, tinh tinh, hodc khi dau cho).

Theo mdt khia canh, sang ché cung cép cac khang thé khang C5 ma G ché
su hoat hoa cua C5. Theo cac phu'ong 4n nhét dinh, cac khang thé khang C5
duoc cung cdp ma chdng lai su phan tach ctia C5 dé tao thanh C5a va C5b, do
d6 ngan chin su phat trién cta hoat tinh anaphylatoxic lién quan dén C5a, cling
nhu ngin ngira viée 1ip rap phirc tn céng mang C5b-9 (MAC) lién quan dén
C5b. Theo céc phuong 4n nhét dinh, cac khang thé khang C5 dugc cung cap dé
ngin ngira su chuyén héa ctia C5 thanh C5a va C5b boi convertaza C5. Theo céc
phuong 4n nhét dinh, cac khang thé khang C5 dugc cung cip ngin ngira su truy
cip cua convertaza C5 t6i vi tri phén tach trén C5. Theo cac phuong an nhét
dinh, c4c khéang thé khang C5 dugc cung cip ngin ngira hoat tinh thiéu mau do

tan huyét gdy ra boi su hoat héa ctia C5. Theo mdt phuong 4n khéc nita, cic
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khéng thé khang C5 theo séng ché tic ché sy hoat héa ctia C5 qua chudi cac

phan tng héa sinh ¢b dién va/hodc chudi cac phan ing hoéa sinh thay thé.

Theo mét khia canh, sdng ché cung cp céc khang thé khang C5 ma tic ché
su hoat hoa cuia C5 bién thé. bién thé C5 dé cap dén bién thé gen cua C5 1a do su
bién dbi gen nhu dot bién, da hinh hogc bién thé allelic. Bién thé gen c6 thé bao
gé)m viéc x6a, thé hodc chén mét hoic nhiéu nucleotit. Bién thé C5 c6 thé bao
gbém mdt hodc nhiu bién ddi gen trong C5. Theo cac phuong 4n nhét dinh, bién
th& C5 c6 hoat tinh sinh hoc twong tu nhu C5 dang tu nhién. Bién thé C5 c6 thé
chtra it nhit mot bién thé duge chon tir nhém bao gdm V1451, R449G, V802I,
R885H, R928Q, D966Y, S1310N, va E1437D. O day, R885H, vi du, d& cap dén
bién thé gen khi arginin & vi tri 885 dugc thé boi histidin. Theo c4c phuong 4n
nhét dinh, khang thé khang C5 theo sang ché tic ché su hoat héa clia ca C5 dang
tu nhién va it nhat mot bién thé C5 duoc chon tir nhém bao gém V1451, R449G,
V8021, R885H, R928Q, D966Y, S1310N, va E1437D.

Theo mdt khia canh, sang ché cung cip khang thé khang C5 bao gdm it
nhét mét, hai, ba, bdn, nam hoic sau vung siéu bién ddi (cac HVR) dugc chon tir
(a) HVR-H1 chtra trinh tu axit amin cua bét ky cac SEQ ID NO: 45-54; (b)
HVR-H2 chtra trinh tw axit amin cta bét ky cac SEQ ID NO: 55-64; (c) HVR-
H3 chia trinh tu axit amin cta bat ky cac SEQ ID NO: 65-74; (d) HVR-L1 chira
trinh tu axit amin cta bat ky cac SEQ ID NO: 75-84; (¢) HVR-L2 chia trinh tu
axit amin cta bit ky cac SEQ ID NO: 85-94; va (f) HVR-L3 chtra trinh tu axit
amin cta bat ky cac SEQ ID NO: 95-104.

Theo mdt khia canh, séng ché cuhg cép khang thé bao gdm it nhit mét, it
nhét hai, hodc ca ba trinh tv VH HVR duogc chon tir (a) HVR-H1 chta trinh tu
axit amin cta bit ky cac SEQ ID NO: 45-54; (b) HVR-H2 chira trinh tu axit
amin ctia bt ky cac SEQ ID NO: 55-64; va (c) HVR-H3 chta trinh tur axit amin
ctia bat ky cac SEQ ID NO: 65-74. Theo mdt phuong an, khang thé bao gdm
HVR-H3 chira trinh tu axit amin cta bt ky cac SEQ ID NO: 65-74. Theo mot
phuong 4n khéc, khang thé bao gdbm HVR-H3 chira trinh tur axit amin cta bat ky
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cac SEQ ID NO: 65-74 va HVR-L3 cfu’ra trinh tu axit amin cta bat ky cac SEQ
ID NO: 95-104. Theo mdt phuong an khac nira, khang thé bao gbm HVR-H3
chtra trinh tu axit amin cua bét ky cac SEQ ID NO: 65-74, HVR-L3 chira trinh
tu axit amin cua bat ky cac SEQ ID NO: 95-104, va HVR-H2 chtra trinh tu axit
amin cta bat ky cac SEQ ID NO: 55-64. Theo mdt phuong 4n khac nita, khang
thé bao gém (a) HVR-H1 chira trinh ty axit amin cta bét ky cac SEQ ID NO:
45-54; (b) HVR-H2 chtra trinh ty axit amin cua bét ky cac SEQ ID NO: 55-64;
va (¢) HVR-H3 chura trinh tu axit amin cua bét ky cac SEQ ID NO: 65-74.

Theo khia canh khéc, sang ché cung cip khang thé bao gbm it nhat mat, it
nhét hai, hodc ca ba trinh ty VL HVR duoc chon tir (a) HVR-L1 chira trinh tu
axit amin clia bét ky cac SEQ ID NO: 75-84; (b) HVR-L2 chtra trinh tu axit
amin cua bat ky cac SEQ ID NO: 85-94; va (c) HVR-L3 chira trinh ty axit amin
ctia bat ky cac SEQ ID NO: 95-104. Theo mot phuong 4n, khang thé bao gébm
(a) HVR-L1 chta trinh tu axit‘amin cta bat ky cac SEQ ID NO: 75-84; (b)
HVR-L2 chia trinh tu axit amin cta bat ky cac SEQ ID NO: 85-94; va (c)
HVR-L3 chrra trinh ti axit amin ciia bt ky cac SEQ ID NO: 95-104.

Theo khia canh khéc, khang thé theo sang ché bao gdm (a) mién VH bao
gdm it nhit mot, it nhit hai, hodc ca ba trinh ty VH HVR dugc chon tir (i) HVR-
H1 chira trinh tu axit amin cta bt ky cac SEQ ID NO: 45-54, (i) HVR-H2 chira
trinh tu axit amin cta bit ky cac SEQ ID NO: 55-64, va (iii) HVR-H3 chua trinh
ty axit amin cta bat ky cac SEQ ID NO: 65-74; va (b) mién VL bao gdm it nhit
mdt, it nhit hai, hodc c4 ba trinh ty VL HVR dugc chon tir (i) HVR-L1 chira
trinh tu axit amin ca bat ky cac SEQ ID NO: 75-84, (ii) HVR-L2 chta trinh tu
axit amin cua bét ky cac SEQ ID NO: 85-94, va (c) HVR-L3 chira trinh ty axit
amin cua bt ky cac SEQ ID NO: 95-104.

Theo khia canh khéc, sang ché cung cAp khéang thé bao gbm (a) HVR-H1
chtra trinh tu axit amin ca bat ky cac SEQ ID NO: 45-54; (b) HVR-H2 chira
trinh ty axit amin cia bat ky cac SEQ ID NO: 55-64; (c) HVR-H3 chta trinh tu
axit amin cua bt ky cdc SEQ ID NO: 65-74; (d) HVR-L1 chira trinh tu axit
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amin cia bat ky cdc SEQ ID NO: 75-84; (¢) HVR-L2 chta trinh tur axit amin
cta bat ky cac SEQ ID NO: 85-94; va (f) HVR-L3 chta trinh tu axit amin cla
bét ky cac SEQ ID NO: 95-104.

Theo mét khia canh, sdng ché cung cp khang thé khang C5 bao gbm it
nhit mdt, hai, ba, bdn, nim hodc sdu HVR duoc chon tir (a) HVR-H1 chia trinh
tu axit émin cla bét ky cac SEQ ID NO: 45, 54, 117, 126; (b) HVR-H2 chira
trinh tu axit amin cda bét ky cac SEQ ID NO: 55, 64, 118-120, 127; (c) HVR-
H3 chira trinh ty axit amin cua bét ky cac SEQ ID NO: 65, 74, 121, 128; (d)
HVR-L1 chira trinh tu axit amin cta bat ky cac SEQ ID NO: 75, 84, 122, 129;
(e) HVR-L2 chtra trinh ty axit amin cua bat ky cac SEQ ID NO: 85, 94, 123-124,
130; va (f) HVR-L3 chira trinh tu axit amin cua bat ky cac SEQ ID NO: 95, 104,
125, 131.

Theo mét khia canh, sing ché cuhg cép khang thé bao gbm it nhat mét, it
nhét hai, hodc ca ba trinh tu VH HVR duoc chon tir (a) HVR-HI1 chura trinh ty
axit amin cla bat ky cac SEQ ID NO: 45, 54, 117, 126; (b) HVR-H2 chura trinh
tu axit amin cua bét ky cac SEQ ID NO: 55, 64, 118-120, 127; va (c) HVR-H3
chira trinh ty axit amin cta bt ky cac SEQ ID NO: 65, 74, 121, 128. Theo mot
phuong 4n, khang thé bao gdbm HVR-H3 chta trinh tu axit amin clia bét ky cac
SEQ ID NO: 65, 74, 121, 128. Theo mét phuong an khéc, khang thé bao gém
HVR-H3 chira trinh tu axit amin cua bét ky cac SEQ ID NO: 65, 74, 121, 128 va
HVR-L3 chira trinh tu axit amin cua bét ky cac SEQ ID NO: 95, 104, 125, 131.
Theo mot phuong an khac nita, khéngv thé bao gdbm HVR-H3 chira trinh tu axit
amin cla bat ky cac SEQ ID NO: 65, 74, 121, 128, HVR-L3 chtra trinh ty axit
amin cla bat ky cac SEQ ID NO: 95, 104, 125, 131, va HVR-H2 chtra trinh tu
axit amin cta bat ky cac SEQ ID NO: 55, 64, 118-120, 127. Theo mot phuong
4n khac nita, khang thé bao gdm (a) HVR-HI chira trinh tu axit amin cla bat ky
cic SEQ ID NO: 45, 54, 117, 126; (b) HVR-H2 chtra trinh ty axit amin cua bét
ky cac SEQ ID NO: 55, 64, 118-120, 127; va (c) HVR-H3 chtra trinh ty axit
amin ctia bit ky cac SEQ ID NO: 65, 74, 121, 128. |
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Theo khia canh khéc, sang ché cung cip khang thé bao gdm it nhat mot, it
" nhét hai, hodc ca ba trinh ty VL HVR duoc chon tir (a) HVR-L1 chira trinh tu
axit amin cta bt ky cac SEQ ID NO: 75, 84, 122, 129; (b) HVR-L2 chira trinh
tu axit amin cua bat ky céc SEQ ID NO: 85, 94, 123-124, 130; va (¢c) HVR-L3
chira trinh tu axit amin cta bt ky cac SEQ ID NO: 95, 104, 125, 131. Theo mot
phuong 4n, khang thé bao gém (a) HVR-L1 chtra trinh tu axit amin ctia bt ky
cac SEQ ID NO: 75, 84, 122, 129; (b) HVR-L2 chira trinh tu axit arriin cla bét
ky cac SEQ ID NO: 85, 94, 123-124, 130; va (c¢) HVR-L3 chtra trinh tu axit
amin ctia bat ky cac SEQ ID NO: 95, 104, 125, 131.

Theo khia canh khéc, khéng thé theo sang ché bao gbm (a) mién VH bao
gom it nh4t mét, it nhit hai, hodc ca ba trinh ty VH HVR dugce chon tir (i) HVR-
H1 chira trinh tu axit amin cia bt ky cac SEQ ID NO: 45, 54, 117, 126, (ii)
HVR-H2 chira trinh tu axit amin cta bat ky cac SEQ ID NO: 55, 64, 118-120,
127, va (iii) HVR-H3 chra trinh tu axit amin cua bét ky cac SEQ ID NO: 65, 74,
121, 128; va (b) mién VL bao gom it nhit mét, it nhét hai, hoic ca ba trinh ty
VL HVR dugc chon tir (i) HVR-L1 chtra trinh ty axit amin cta bét ky cac SEQ
ID NO: 75, 84, 122, 129, (ii) HVR-L2 chira trinh ty axit amin cia bat ky cac
SEQ ID NO: 85, 94, 123-124, 130, va (¢) HVR-L3 chtra trinh tu axit amin cua
bét ky cac SEQ ID NO: 95, 104, 125, 131.

Theo khia canh khéc, sang ché cung cép khang thé bao gbm (a) HVR-HI
chtra trinh tu axit amin cta bt ky cac SEQ ID NO: 45, 54, 117, 126; (b) HVR-
H2 chtra trinh tu axit amin cta bt ky cac SEQ ID NO: 55, 64, 118-120, 127; (c)
HVR-H3 chira trinh tu axit amin cua bét ky cac SEQ ID NO: 65, 74, 121, 128;
(d) HVR-L1 chtra trinh ty axit amin cua bét ky cac SEQ ID NO: 75, 84, 122,
129; (e) HVR-L2 chita trinh ty axit amin cta bat ky cac SEQ ID NO: 85, 94,
123-124, 130; va (f) HVR-L3 chura trinh tu axit amin cua bét ky cac SEQ ID
NO: 95, 104, 125, 131.

Theo cac phuong 4n nhét dinh, bat ky mot hodic nhiéu axit amin ciia khéng

thé khang C5 nhu duoc cung cap trén diy duogc thé & cac vi tri HVR sau day: (a)
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trong HVR-HI1 (SEQ ID NO: 45), tai cac vi tri 5, va 6; (b) trong HVR—HZ (SEQ
ID NO: 55), tai cac vitri 1, 3, 9, 11, 13, va 15; (c) trong HVR-H3 (SEQ ID NO:
65), tai cac vi tri 2, 5, 6, 12, va 13; (d) trong HVR-L1 (SEQ ID NO: 75), tai cac
vitri 1, 5, 7, va 9; (e) trong HVR-L2 (SEQ ID NO: 85), tai cac vi tri 4, 5, va 6;
va (f) trbng HVR-L3 (SEQ ID NO: 95), tai cac vi tri 2, 4, va 12.

Theo cac phuong 4n nhét dinh, céc viéc thé 13 cac viéc thé bio toan, nhu
dugc cung cip & day. Theo cic phuong 4n nhit dinh, mot hodc nhidu viéc thé
sau day c6 thé dugc thyc hién & bét ky su két hop nao: (a) trong HVR-HI1 (SEQ
ID NO: 45), M5V hodc C6A; (b) trong HVR-H2 (SEQ ID NO: 55), C1A hodc G,
Y3F, TOD hodc E, Y11K hoic Q, S13D hodc E, hoac A15V; (c) trong HVR-H3
(SEQ ID NO: 65), G2A, V5Q hodc D, T6Y, Y12H, hodc L13Y; (d) trong HVR-
L1 (SEQ ID NO: 75), QIR, N5Q hoéc' G, G7S, D9K hoic S; (e) trong HVR-L2
(SEQ ID NO: 85), K4T hoic E, L5T, hodc A6H, A6 E, hoic A6Q; (f) trong
HVR-L3 (SEQ ID NO: 95) C2S, C2N, hodc C2T, F4K; hodc A12T hodc A12H.

T4t ca cac két hop c6 thé cia céac viée thé trén day déu dugc bao gém boi
céc trinh tu lién Umg cta cidc SEQ ID NO: 126, 127, 128, 129, 130, va 131 dbi
véi HVR-H1, HVR-H2, HVR-H3, HVR-L1, HVR-L2, va HVR-L3, twong Ung.

Theo bét ky phwong 4n nao trén day, khang thé khang C5 dugc duogc lam
tuong thich véi nguodi. Theo mot phu’ong 4n, khang thé khang C5 bao gdm cac
HVR nhu trong bit ky phuong 4n ndo trén diy, va con bao gdm khung chip
nhén & ngudi, tic 13, khung mién dich globulin & ngudi hodc khung lién tng &
nguoi. Theo mdt phuong an khac, khang thé khang C5 bao gém cac HVR nhu
trong bit ky phwong 4n ndo trén diy, va con bao gébm VH hoic VL bao gbm
trinh ty FR, trong d6 c4c trinh ty FR nhu sau. D4i véi mién bién d6i chudi ning,
FR1 bao gdm trinh ty axit amin cta bat ky cac SEQ ID NO: 132-134, FR2 bao
gbm trinh ty axit amin ctia bt ky cac SEQ ID NO: 135-136, FR3 bao gdm trinh
tu axit amin cta bat ky cac SEQ ID NO: 137-139, FR4 bao gdm trinh ty axit
amin cta bit ky cac SEQ ID NO: 140-141. Pbi v6i mién mién d6i chudi nhe,
FR1 bao gbm trinh ty axit amin cta bét ky cac SEQ ID NO: 142-143, FR2 bao
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gdm trinh ty axit amin cia bt ky cac SEQ ID NO: 144-145, FR3 bao gom trinh
tu axit amin cua bét ky cac SEQ ID NO: 146-147, FR4 bao gém trinh tu axit
amin cua SEQ ID NO: 148.

Theo khia canh khéc, khang thé khang C5 bao gdm trinh ty mién bién déi
chudi ning (VH) c¢6 it nht 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hodc 100% trinh tu d(‘Sng nhét véi trinh tu axit amin ctia bat ky cac SEQ ID
NO: 1-10, Theo céc phuong an nhét dinh, trinh ty VH ¢6 it nhét 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ddng nhit chira cac viéc thé (tic 13,
cac viée thé bao toan), chén, hodc x6a 1én quan dén trinh tu tham khao, nhung
khéng thé khang C5 bao gdm trinh tu ma giit kha ning gén két véi C5. Theo céc
phuong an nhét dinh, tong cong 1 dén 10 axit amin d& dugc thé, chén va/hoic
x6a & bat ky mot cia cac SEQ ID NO: 1-10, Theo cac phuong an nhét dinh, viéc
thé, chén, hoic x6a xay ra & cac ving bén ngoai cac HVR (tlrc 12 &, trong cac
FR). Tuy ¥, khang thé khang C5 bao gdm trinh tw VH & bat ky mét ciia cac SEQ
ID NO: 1-10, bao gdm céc bién dbi hau tinh tién cua trinh tu. Trong mot phuong
4n cu thé, Vh bao gém mdt, hai hodc ba HVR duoc chon tir: (a) HVR-H1 chira
trinh tu axit amin cua bat ky cac SEQ ID NO: 45-54, (b) HVR-H2 chta trinh tu
axit amin cta bit ky cac SEQ ID NO: 55-64, va (c) HVR-H3 chua trinh tu axit
amin ctia bit ky cac SEQ ID NO: 65-74.

Theo khia canh khac, khang thé khang C5 duoc cung cip, trong d6 khang
thé bao gdm mién bién dbi chudi nhe (VL) c6 it nhit 90%, 91%, 92%, 93%,
94%., 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu d‘éng' nhéit véi trinh tu
axit amin cua bét ky cac SEQ ID NO: 11-20, Theo céc phuong 4n nhét dinh,
trinh ty VL ¢6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hodc
99% ddng nhét chira cac viée thé (tic 13, cac viée thé bao toan), chén, hoic xéa
lién quan dén trinh tu tham khao, nhung khéng thé khdng C5 bao gbm trinh tu
ma gift kha ning gin két v6i C5. Theo cac phuong 4n nhét dinh, téng cong 1 dén
10 axit amin d& duoc thé, chén va/hodc x6a & bit ky mot ctia cac SEQ ID NO:

11-20, Theo céc phwong 4n nhét dinh, viéc thé, chén, hodc xéa xay ra & cic
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vung bén ngoai cac HVR (tic 1a &, trong cac FR). Tuy y, khang thé. khang C5
bao gom trinh tu VL & bét ky mét ctia cac SEQ ID NO: 11-20, bao gdm c4c bién
dbi hau tinh tién cua trinh tu. Trong mét phuong an cu thé, VL bao gém mot,hai
hodc bé HVR dugc chon tir (a) HVR-L1 chia trinh ty axit amin cua bét ky cac
SEQ ID NO: 75-84; (b) HVR-L2 chtra trinh tu axit amin cla bét ky cac SEQ ID
NO: 85-94; va (¢c) HVR-L3 cht’ra trinh ty axit amin cta bét ky cac SEQ ID NO:
95-104.

Theo khia canh khéc, khang thé khang C5 duoc cung clp, trong d6 khang
thé bao gdm VH nhu trong bét ky cac phwong 4n nao duge cung cAp trén day, va
VL nhu trong bét ky cac phuong 4n ndo duge cung cip trén day. Theo mot
phuong an, khang thé bao gém cac trinh tu VHva VL & bat ky mot cia cac SEQ
ID NO: 1-10 va bt ky mét ctia cac SEQ ID NO: 11-20, tuong ting, bao gbm cac

bién doi hau tinh tién clia cac trinh ty nay.

Theo khia canh khéc, khang thé khang C5 bao gdm trinh tu mién bién dbi
chudi nang (VH) c6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hodc 100% trinh tw ddng nhét véi trinh ty axit amin cta bét ky cac SEQ ID
NO: 10, 106-110, Theo ciac phuong an nhét dinh, trinh tw VH c6 it nhét 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, hoic 99% ddng nhat chita céc
viée thé (tirc 13, cac viée thé bao toan), chén, hodc x6a lién quan dén trinh ty
tham khao, nhung khéng thé khang C5 bao gdm trinh tu ma gitt kha ning gén
két v6i C5. Theo céc phuong 4n nhit dinh, tong cong 1 dén 10 axit amin da
duge thé, chén va/hoic x6a & bat ky mét cia cac SEQ ID NO: 10, 106-110,
Theo cac phuong an nhét dinh, viéc thé, chén, hodc x6a xay ra 0 cac vung bén
ngoai cac HVR (tac 1a &, trong cac FR). Tuy y, khang thé khéng C5 bao gdbm
trinh tw VH & bt ky mét cia cac SEQ ID NO: 10, 106-110, bao gém céc bién
dbi hu tinh tién cua trinh tu. Trong mot phuong én cu thé, Vh bao | gém mot, hai
hoic ba HVR dugc chon tir: (a) HVR-HI1 chua trinh ty axit amin cua bt ky cac
SEQ ID NO: 45, 54, 117, 126, (b) HVR-H2 chira trinh tur axit amin cta bét ky
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cac SEQ ID NO: 55, 64, 118-120, 127, va (c) HVR-H3 chira trinh ty axit amin
ctia bit ky cac SEQ ID NO: 65, 74, 121, 128.

Theo khia canh khéac, khang thé khéang C5 bao goém trinh tu VH c6 it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhét véi trinh tu axit amin cta bét ky cdc SEQ ID NO: 10, 106-110, Theo
céc phuong 4n nhét dinh, trinh ty VEH c6 it nhét 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, hodc 99% ddng nhit chira cac viée thé (tic 1, cac viée
thé bao toan), chén, hodc xoa lién quan dén trinh tu tham khao, nhung khang thé
khéng C5 bao gdm trinh tw ma gift kha ning gan két véi C5. Theo céc phuong
4n nhét dinh, téng cong 1 dén 10 axit amin da dugc thé, chén va/hoic xéa & bat
ky mét cia cac SEQ ID NO: 10, 106-110, Theo cac phuong an nhét dinh, viéc
thé, chén, hoic x6a xay ra & cac ving bén ngoai cdc HVR (tic 12 &, trong cac
FR). Tly ¥, khang thé khéang C5 bao gdm trinh ty VH & bat ky mot cla cac SEQ
ID NO: 10, 106-110, bao gdm c4c bién dbi hau tinh tién ciia trinh ty. Trong mot
phuong an cu thé, Vh bao gém mot, hai hodc ba HVR duoc chon tir: (a) HVR-
H1 chira trinh tu axit amin cta bat ky cac SEQ ID NO: 45, 54, 117, 126, (b)
HVR-H2 chtra trinh tu axit amin ctua bét ky cac SEQ ID NO: 55, 64, 118-120,
127, va (¢) HVR-H3 chtra trinh tu axit amin cua bét ky cac SEQ ID NO: 65, 74,
121, 128. '

Theo khia canh khac, khang th8 khang C5 bao gdm trinh ty VH c6 it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhét véi trinh tu axit amin ctia SEQ ID NO:10, Theo cic phuong 4n nhét
dinh, trinh tu VH 1a trinh tu axit amin ctia SEQ ID NO:10, Theo cac phuong an
nhét dinh, trinh tu VH c6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hotic 99% ddng nhét chira cac viée thé (tic 13, cac viée thé bao toan), chén,
hodc x6a lién quan dén trinh tu tham khao, nhung khéng thé khang C5 bao gdm
trinh tw ma gitt kha ning gén két v6i C5. Theo cic phuong an nhét dinh, téng
cong 1 dén 10 axit amin d& duoc thé, chén va/hoic x6a trong SEQ ID NO: 10,

Theo cac phuong an nhét dinh, viéc thé, chén, hodc x6a xay ra ¢ cac vung bén
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ngoai cac HVR (tuc 1a &, trong cac FR). Tuy y, khang thé khang C5 bao gdm
trinh ty VH trong SEQ ID NO: 10 bao gdm c4c bién dbi hau tinh tién clia trinh
tu. Trong mot phuong én cu thé, Vh bao gém mot, hai hodc ba HVR dugc chon
tlr: (a) HVR-HI cha trinh ty axit amin ctia SEQ ID NO: 54, (b) HVR-H2 chira
trinh tu axit amin cia SEQ ID NO: 64, va (¢) HVR-H3 chua trinh tu axit amin
cua SEQ ID NO: 74.

Theo khia canh khac, khang thé khang C5 bao gom trinh tw VH c6 it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhat v6i trinh ty axit amin ciia SEQ ID NO: 106. Theo céc phuong 4n nhit
dinh, trinh tu VH 14 trinh tu axit amin ciia SEQ ID NO:106. Theo cac phuong 4n
nhét dinh, trinh tu VH c6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hoiic 99% ddng nhAt chira cac viée thé (ttc 13, cac viée thé bao toan), chén,
hodc x6a lién quan dén trinh ty tham khao, nhung khéng thé khang C5 bao gdm
trinh tu ma gitt kha ning gén két véi C5. Theo cac phuong 4n nhét dinh, tong
cong 1 dén 10 axit amin da dugc thé, chén va/hoic x6a trong SEQ ID NO: 106.
Theo céc phuong an nhit dinh, viéc thé, chén, hodc x6a xdy ra & cic ving bén
ngoai cac HVR (ttc 1a 9, trong cac FR). Tuy y, khang thé khang C5 bao gdbm
trinh ty VH trong SEQ ID NO: 106, bao gdm c4c bién dbi hau tinh tién ctia trinh
tu. Trong mot phuong &n cu thé, Vh bao gdm moét, hai hozc ba HVR dugc chon
tir: (a) HVR-HI chira trinh ti axit amin ctia SEQ ID NO: 117, (b) HVR-H2 chira
trinh tu axit amin ctia SEQ ID NO: 118, va (c) HVR-H3 chura trinh ty axit amin
cua SEQ ID NO: 121.

Theo khia canh khac, khang thé khang C5 bao gdm trinh tw VH c6 it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhit v6i trinh ty axit amin cia SEQ ID NO: 107. Theo c4c phuong 4n nhét
dinh, trinh tu VH 1a trinh tu axit amin ctia SEQ ID NO:107. Theo céc phuong an
nhat dinh, trinh tu VH c6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hodc 99% déng nhét chita cac viéc thé (tic 13, cac viéc thé bao toan), chen,

hoidc x6a lién quan dén trinh tir tham khéo, nhung khéng thé khdng C5 bao gdm
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trinh ty ma gitt kha ning gén két voi C5. Theo cac phuong 4n nhét dinh, tbng
cong 1 dén 10 axit amin d3 dugc thé, chén va/hoic x6a trong SEQ ID NO: 107.
Theo cac phuong an nhét dinh, viéc thé, chén, hodc x6a xay ra & cic ving bén
ngoai cac HVR (ttc 1a &, trong cac FR). Tiy ¥, khang thé khang C5 bao gom
trinh tu VH trong SEQ ID NO: 107, bao gdm céc bién dbi hau tinh tién ciia trinh
tu. Trong mot phuong an cu thé, Vh bao gém mot, hai hoic ba HVR dugc chon
tr: (a) HVR-HI chira trinh ty axit amin ctia SEQ ID NO: 117 (b) HVR-H2 chura
trinh tu axit amin cia SEQ ID NO: 119, va (c) HVR-H3 chra trinh tir axit amin
cua SEQ ID NO: 121.

Theo khia canh khéc, khang thé khang C5 bao gom trinh tuw VH c6 it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhat véi trinh tur axit amin cia SEQ ID NO: 108. Theo cac phu'dng 4n nhét
dinh, trinh tu VH 14 trinh tu axit amin ctia SEQ ID NO:108. Theo céc phuong an
nhét dinh, trinh tu VH c6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hosic 99% ddng nhét chira céc viée thé (ttc 13, cac vide thé bao toan), cheén,
hodc x6a lién quan dén trinh ty tham khao, nhung khéng thé khang C5 bao gdm
trinh ty ma gitt kha ning gén két véi C5. Theo cac phuong 4n nhét dinh, tong
cong 1 dén 10 axit amin d3 du’qé thé, chén va/hoic x6a trong SEQ ID NO: 108.
Theo cac phuong an nhét dinh, viéc thé, chén, hodc x6a xay ra & cic ving bén
ngoai cac HVR (tuc 1a g, trong cac FR). Tuy y, khang th8 khang C5 bao gdm
trinh ty VH trong SEQ ID NO: 108, bao gdm c4c bién dbi hau tinh tién ca trinh
tu. Trong mot phuong én cu thé, Vh bao gém mot, hai hodc ba HVR dugc chon
tir: (a) HVR-H1 chira trinh ty axit amin ctia SEQ ID NO: 117 (b) HVR-H2 chira
trinh tu‘ axit amin cta SEQ ID NO: 118, va (c) HVR-H3 chtra trinh tur axit amin
cua SEQ ID NO: 121.

Theo khia canh khéac, khang thé khang C5 bao gdm trinh tw VH c6 it nhét
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
ddng nhat véi trinh tur axit amin ctia SEQ ID NO: 109. Theo céc phuong 4n nhét
dinh, trinh ty VH 13 trinh tu axit amin ctia SEQ ID NO:109. Theo cac phuong an
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nhét dinh, trinh tw VH c6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hodc 99% ddng nhit chira cac viée thé (tirc 13, cac viée thé bao toan), chén,
hodc x6a lién quan dén trinh tu tham khao, nhung khang thé khang C5 bao gém
trinh tw ma gitt kha ning gén két véi C5. Theo cac phuong 4n nhét diﬁh, téng
cong 1 dén 10 axit amin da duogc thé, chén va/hodc x6a trong SEQ ID NO: 109.
Theo céc phuong 4n nhit dinh, viéc thé, chén, hoic xéa xdy ra & cc ving bén
ngoai cac HVR (ttc 12 &, trong cac FR). Tuy y, khang thé khang C5 bao gbm
trinh tu VH trong SEQ ID NO: 109, bao gbm céc bién dbi hau tinh tién cua trinh
tu. Trong mot phuong an cu thé, Vh bao gém mot, hai hodc ba HVR duogc chon
tir: (@) HVR-HI chira trinh ty axit amin cia SEQ ID NO: 117 (b) HVR-H2 chira
trinh ty axit amin cua SEQ ID NO: 118, va (c) HVR-H3 chira trinh ty axit amin
cia SEQ ID NO: 121.

Theo khia canh khac, khang thé khang C5 bao gbm trinh tw VH c6 it nhat
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tu
d6ng nhat véi trinh ty axit amin ciia SEQ ID NO: 110, Theo c4c phuong an nhét
dinh, trinh tw VH 13 trinh tu axit amin cia SEQ ID NO:110, Theo céc phuong an
nhét dinh, trinh tw VH c6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, hoac 99% déng nhét chira céc viéc thé (tc la, cac viéc thé bao toan), cheén,
hodc x6a lién quan dén trinh ty tham khao, nhung khang thé khang C5 bao gdm
trinh tw ma gift kha n3ng gin két v6i C5. Theo cic phuong 4n nhét dinh, tong
cong 1 dén 10 axit amin d3 dugc thé, chén va/hodc x6a trong SEQ ID NO: 110,
Theo cac phuong an nhét dinh, viéc thé, chén, hodc xéa xay ra & cac ving bén
ngoai cac HVR (tuc 1a ¢, trong cac FR). Tuy y, khang thé khang C5 bao gdm
trinh tw VH trong SEQ ID NO: 110, bao gém c4c bién d6i hau tinh tién cta trinh
tu. Trong mdt phuong an cu thé, Vh bao gém mot, hai hodc ba HVR duc_rc chon
tir: (a) HVR-HI chira trinh ty axit amin cuia SEQ ID NO: 117 (b) HVR-H2 chura
trinh ty axit amin cia SEQ ID NO: 120, va (¢) HVR-H3 chua trinh tu axit amin
ctia SEQ ID NO: 121.
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Theo khia canh khéc, khang thé khang C5 dwgc cung cép, trong d6 khang
thé bao gdm mién bién dbi chudi nhe (VL) c6 it nhit 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, hodc 100% trinh tw ddng nhat véi trinh tu
axit amin cua bét ky cac SEQ ID NO: 20, 111-113. Theo c4c phuong 4n nhét
dinh, trinh tu VL c6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
hodc 99% ddng nhét chira cac viée thé (tic 13, cac viée thé bao toan), chén, hogc
x6a lién quan dén trinh tu tham khao, nhung khéang thé khang C5 bao gdm trinh
tu ma gift kha ning gin két v6i C5. Theo cac phuong 4n nhit dinh, tong cong 1
dén 10 axit amin d3 duoc thé, chén va/hodc x6a & bét ky mot ctia cac SEQ ID
NO: 20, 111-113. Theo céc phuong 4n nhét dinh, viéc thé, chén, hoic x6a xay ra
& cac viung bén ngoai cac HVR (tic 1a 6, trong cac FR). Tuy y, khang thé khang
C5 bao gdm trinh ty VL & bit ky mot ciia cac SEQ ID NO: 20, 111-113, bao
gém cdc bién d6i hau tinh tién cia trinh tu. Trong mdt phuong an cu thé, VL
bao gébm mdt,hai hodc ba HVR duogc chon tir (a) HVR-L1 chta trinh tu axit
amin cta bat ky cac SEQ ID NO: 75, 84, 122, 129; (b) HVR-L2 chira trinh tu
axit amin cua bt ky cac SEQ ID NO: 85, 94, 123-124, 130; va (c) HVR-L3
chira trinh tu axit amin cia bét ky cac SEQ ID NO: 95, 104, 125, 131.

Theo khia canh khéc, khang thé khang C5 duoc cung cip, trong d6 khéng
thd bao gdm VL c6 it nhét 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hoac 100% trinh tu dé)ng nhét véi trinh tu axit amin cia SEQ ID NO: 20,
Theo cac phuong an nhét dinh, trinh t¢ VL 13 trinh ty axit amin cia SEQ ID
NO:20, Theo cac phuong 4n nhit dinh, trinh tur VL c6 it nhit 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ddng nhét chira cac viéc thé (tic 14,
cac viée thé bao toan), chén, hodc xda lién quan dén trinh tu tham khao, nhung
khang thé khang C5 bao gdm trinh tw ma giit kha ning gén két v6i C5. Theo cac
phuong 4n nhét dinh, tong céng 1 dén 10 axit amin d3 dugc thé, chén vi/hoic
x6a trong SEQ ID NO: 20, Theo c4c phwong 4n nhét dinh, viéc thé, chén, hoic
x6a xay ra ¢ cac vung bén ngoai cac HVR (tic 1a 6, trong cac FR). Tuy y, khang

thé khang C5 bao gbm trinh tu VL trong SEQ ID NO: 20, bao gbm cac bién doi
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hau tinh tién cua trinh tu. Trong mot phuong an cu thé, VL bao gém mot,hai
hodc ba HVR dugc chon tir (a) HVR-L1 chira trinh ty axit amin ciia SEQ ID
NO: 84; (b) HVR-L2 chia trinh ty axit amin cia SEQ ID NO: 94; va (c) HVR-
L3 chtra trinh tu axit amin cia SEQ ID NO: 104.

Theo khia canh khac, khang thé khang C5 dugc cung cép, trbng do khéang
thé bao gdbm VL ¢6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hodc 100% trinh tu déng nhét v6i trinh tu axit amin ctia SEQ ID NO: 111.
Theo cac phuong an nhét dinh, trinh tv VL 13 trinh ty axit amin cia SEQ ID
NO:111. Theo c4c phuong 4n nhét dinh, trinh trr VL c6 it nhat 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ddng nhét chira cic viée thé (tic 13,
cac viéc thé bao toan), chén, hoac x6a li€n quan dén trinh tu tham khao, nhung
khang thé khang C5 bao gdm trihh tur ma giit kha ning gén két véi C5. Theo cac
phuong an nhét dinh, téng cong 1 dén 10 axit amin da dugc thé, vchén va’/hoic
x6a trong SEQ ID NO: 111. Theo céac phuong an nhét dinh, viéc thé, cheén, hodc
x6a xay ra & cac vung bén ngoai cac HVR (tuc 1a &, trong cac FR). Tuy y, khang
thé khang C5 bao gbm trinh tu VL trong SEQ ID NO: 111, bao gdm céc bién
d6i héu tinh tién cta trinh tu. Trong mot phuong 4n cu thé, VL bao gdm mét,hai
hoic ba HVR dugc chon tir (a) HVR-L1 chtra trinh ty axit amin cia SEQ ID
NO: 122; (b) HVR-L2 chita trinh ty axit amin cia SEQ ID NO: 123; va (c)
HVR-L3 chtra trinh ty axit amin ciia SEQ ID NO: 125.

Theo khia canh khac, khang thé khang C5 duoc cung cip, trong d6 khang
thé bao gdm VL c6 it nhit 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hoac 100% trinh tu déng nhét véi trinh ty axit amin ctia SEQ ID NO: 112.
Theo cac phuong an nhét dinh, trinh tw VL 13 trinh tu axit amin cia SEQ ID
NO:112. Theo céc phuong 4n nhit dinh, trinh tu VL c6 it nhét 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ddng nhit chira cac viée thé (tic 13,
cac viéc thé bao toan), chén, hodc x6a lién quan dén trinh tu tham khao, nhung
khang thé khang C5 bao gbm trinh ty ma gitt kha ning gén két véi C5. Theo cic

phuong 4n nhét dinh, tbng cong 1 dén 10 axit amin di dugc thé, cheén va/hoic
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x6a trong SEQ ID NO: 112. Theo cac phuong 4n nhét dinh, viéc thé, chén, hodc
x0a x4y ra & cc ving bén ngoai cac HVR (tic 1a 0, trong cac FR). Tuy y, khang
thé khang C5 bao gdm trinh tu VL trong SEQ ID NO: 112, bao gdm céc bién
ddi hau tinh tién cta trinh tu. Trong mot phuong an cu thé, VL bao gém mot,hai
hodc ba HVR duoc chon tir (a) HVR-L1 chira trinh tu axit amin cua SEQ ID
NO: 122; (b) HVR-L2 chta trinh ty axit amin cuia SEQ ID NO: 123; va (¢)
HVR-L3 chtra trinh ty axit amin ctia SEQ ID NO: 125.

Theo khia canh khac, khang thé khang C5 dugc cung cép, trong do khang
thé bao gébm VL c¢6 it nhat 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, hodic 100% trinh tu ddng nhét véi trinh tu axit amin ctia SEQ ID NO: 113.
Theo cac phuong an nhét dinh, trinh ty VL 14 trinh tu axit amin ctia SEQ ID
NO:113. Theo céc phuong an nhét dinh, trinh tu VL c6 it nhat 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, hodc 99% ddng nhit chira cac viéc thé (tirc 13,
cac viéc thé bao toan), cheén, hodc x6a lién quan dén trinh tu tham khao, nhung
khang thé khang C5 bao gdm trinh tw ma giit kha ning gin két v6i C5. Theo céc
phuong an nhét dinh, téng cong 1 dén 10 axit amin da dugc thé, chén va/hoic
x6a trong SEQ ID NO: 113. Theo c4c phuong an nhét dinh, viéc thé, chén, hoic
x0a x4y ra ¢ cac ving bén ngoai cac HVR (tuc la 6, trong cac FR). Tuy y, khang
thé khang C5 bao gbém trinh tu VL trong SEQ ID NO: 113, bao gdm cac bién
ddi hau tinh tién cta trinh tr. Trong mdt phuong 4n cu thé, VL bao gém mot,hai
hodc ba HVR dugc chon tir (a) HVR-L1 chuta trinh ty axit amin cua SEQ ID
NO: 122; (b) HVR-L2 chta trinh ty axit amin cia SEQ ID NO: 124; va (c)
HVR-L3 chira trinh ty axit amin cua SEQ ID NO: 125.

Theo khia canh khéc, khang thé khang C5 dugc cung clp trong d6 khang
thé bao gdm VH nhu trong bat ky cac phurong 4n ndo dugc cung clp trén day, va
VL nhu trong bt ky cac phuong an nao duge cung cap trén day. Theo mot
phuong 4n, khéng thé bao gdm cac trinh tu VH va VL & bat ky mot ctia cac SEQ
ID NO: 10, 106-110 va bét ky mot cua cac SEQ ID NO: 20, 111-113, tuong tng,

bao gdm céac bién doi héu tinh tién cla céc trinh ty nay.Theo mét phuong an,
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khang thé bao gdm trinh tw VH ctia SEQ ID NO:10 va trinh tw VL ctia SEQ ID
NO: 20, Theo mét phuong 4n, khang thé bao gdm trinh ty VH ctia SEQ ID
NO:106 va trinh tu VL ctia SEQ ID NO: 111. Theo mét phuong én khéc, khang
thd bao gdm trinh tw VH ctia SEQ ID NO:107 va trinh tw VL ctia SEQ ID NO:
111. Theo mét phuong 4n khéac, khang thé bao gdm trinh tw VH cia SEQ ID
NO:108 va trinh ty VL cta SEQ ID NO: 111. Theo mdt phuong an khéc, khang
thé bao gbém trinh ty VH ctia SEQ ID NO:109 va trinh ty VL cia SEQ ID NO:
111. Theo mét phuong 4n khac, khang thé bao gdm trinh ty VH cta SEQ ID
NO:109 va trinh tu VL cia SEQ ID NO: 112. Theo mdt phuwong 4n khac, khang
thé bao gdm trinh ty VH cta SEQ ID NO:109 va trinh ty VL cta SEQ ID NO:
113. Theo mét phuong an khéd, khang thé bao gbém trinh tu VH ctia SEQ ID
NO:110 va trinh ty VL cia SEQ ID NO: 113.

Theo mdt khia canh, khéng thé khang C5 dwoc cung cap trong d6 khang thé
bao gdm trinh ty VH chtra (a) HVR-HI chira trinh ty axit amin cia SEQ ID NO:
54, (b) HVR-H2 chitra trinh ty axit amin cia SEQ ID NO: 64, va (c) HVR-H3
chira trinh tu axit amin ciia SEQ ID NO: 74, va trinh tu VL chtra (a) HVR-L1
chira trinh tu axit amin ctia SEQ ID NO: 84; (b) HVR-L2 chua trinh ty axit amin
cia SEQ ID NO: 94; va (¢c) HVR-L3 chira trinh tu axit amin ctia SEQ ID NO:
104.

Theo khia canh khac, khang thé khang C5 duoc cung cp trong d6 khang
th8 bao gbm trinh tu VH chira (a) HVR-HI chira trinh tw axit amin cta SEQ ID
NO: 117, (b) HVR-H2 chira trinh ty axit amin cia SEQ ID NO: 118, va (c)
HVR-H3 chta trinh ty axit amin cia SEQ ID NO: 121, va trinh tu VL chua (a)
HVR-L1 chira trinh ty axit amin cua SEQ ID NO: 122; (b) HVR-L2 chtra trinh
tu axit amin cia SEQ ID NO: 123; va (¢) HVR-L3 chta trinh ty axit amin cla
SEQ ID NO: 125.

Theo khia canh khac, khang thé khang C5 dugc cung clp trong d6 khang
thé bao gdm trinh tu VH chira (a) HVR-HI chtra trinh tu axit amin cia SEQ ID
NO: 117, (b) HVR-H2 chtra trinh ty axit amin ciia SEQ ID NO: 119, va (c)
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HVR-H3 chira trinh tir axit amin cia SEQ ID NO: 121, va trinh ty VL chira (a)
HVR-L1 chira trinh ty axit amin cia SEQ ID NO: 122; (b) HVR-L2 chura trinh
ty axit amin ctia SEQ ID NO: 123; va (c) HVR-L3 chura trinh tu axit amin cta
SEQ ID NO: 125.

Theo khia canh khéc, khang thé khang C5 dugc cung cAp trong d6 khang
thé bao gém trinh tw VH chira (a) HVR-H1 chira trinh tu axit amin ciia SEQ ID
NO: 117, (b) HVR-H2 chia trinh ty axit amin cia SEQ ID NO: 118, va (c)
HVR-H3 chura trinh tu axit amin ctia SEQ ID NO: 121, va trinh ty VL chira (a)
HVR-L1 chtra trinh ty axit amin ciia SEQ ID NO: 122; (b) HVR-L2 chua trinh
tu axit amin cia SEQ ID NO: 124; va (¢c) HVR-L3 chira trinh tyu axit amin cua
SEQ ID NO: 125.

Theo khia canh khéc, khang thé khang C5 dugc cung clp trong d6 khing
thé bao gdm trinh ty VH chita (a) HVR-H1 chira trinh ty axit amin cua SEQ ID
NO: 117, (b) HVR-H2 chia trinh ty axit amin cia SEQ ID NO: 120, va (c)
HVR-H3 chtra trinh tu axit amin cia SEQ ID NO: 121, va trinh ty VL chira (a)
HVR-L1 chta trinh ty axit amin cia SEQ ID NO: 122; (b) HVR-L2 chira trinh
tu axit amin cta SEQ ID NO: 124; va (c) HVR-L3 chua trinh tu axit amin cta
SEQ ID NO: 125.

Theo céc phuong 4n nhét dinh, khang thé khang C5 theo sang ché bao gbm
VH nhu trong bét ky cac phuong 4n ndo duge cung clp trén day va ving 6n
dinh chudi nang chira trinh tu axit amin cua bét ky cac SEQ ID NO: 33, 34, 35,
114, 115, va 116. Theo cac phuong an nhit dinh, khang thé khang C5 theo séng
ché bao gdbm VL nhu trong bét ky cac phuong 4n nao duge cung cAp trén day va
vung on dinh chudi nhe chira trinh tu axit amin cta bat ky cac SEQ ID NO: 36,
37, va 38.

Theo khia canh khéc, séng ché cung cép khang thé gén v6i cling epitop nhur
khang thé khang C5 dugc cung cAp & day. Vi du, theo cac phuong 4n nhét dinh,

khang thé dugc cung cip gén vdi cling epitop 13 khang thé mo ta trong bang 2.

-5O-



29265

Nhu duge minh hoa trong cac vi du dudi day, tit ca cac khang thé khang C5 mo
ta trong bang 2 duoc tdp hop thanh nhém vao cung mét thung epitop cua C5 va
cho céc dic tinh gén két phu thudc pH.

Theo khia canh khéc, sang ché cung cép khang thé gin véi clng epitop 13
khéng thé duoc cung cp & diy. Theo mot khia canh khic, sang ché cung cip
khang thé gén véi cing epitop 12 khang thé dugce md ta trong cac bang 7 hoic 8.
Theo cac phuong 4n nhét dinh, khang thé dugc cung cip gin véi epitop trong
doan bao gdm céc axit amin 33-124 cla chudi beta ctia C5 (SEQ ID NO: 40).
Theo c4c phuong 4n nhit dinh, khang thé dugc cung cip gén véi epitop trong
chudi beta ctia C5 (SEQ ID NO: 40) ma bao gdm it nhat mot doan duoc chon tir
nhém bao gdém céc axit amin 47-57, 70-76, va 107-110, Theo céc phuong an
nhit dinh, khang thé dwoc cung cép gin voi epitop trong doan ctia chudi beta
cua C5 (SEQ ID NO: 40) ma bao gém it nhat mét axit amin dugc chon tir nhém
bao gém Thf47, Glu48, Ala49, Phe50, Asp51, Ala52, Thr53, Lys57, His70,
Val71, His72, Ser74, Glu76, Vall07, Ser108, Lys109, va His110, Theo mot
phuong an khac, epitop cia khang thé khang C5 theo sang ché 13 epitop dbi
xung.

Theo khia canh khac cua sang ché, khang thé khang C5 theo bét ky mot
trong cac phuong an trén day la khang th8 don dong, bao gdm khéng thé & nguoi,
dugc 1am twong thich v6i nguoi hodc dang kham. Theo mét phuong én, khang
thé khang C5 la doan khang thé, tic 13, doan Fv, Fab, Fab', scFv, thé- dia, hodc
F(ab"),. Theo mét phuong &n khac, khang thé 1 trinh tu c6 d6 dai day du, tic 13,
khéng thé IgG1 hoic IgG4 nguyén ven hoic 16p khang thé khac hoic isotyp nhu
dugc dinh nghia & day.

Theo mdt khia canh khéc, khang thé khang C5 theo bét ky mét trong cac
phuong 4n trén day c6 thé két hop véi bat ky cac dic trung nao, riéng r& hosic

két hop, nhu duge mo ta trong cac phén 1-7 dudi day:

1. Ai luc khéng thé
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Theo céc phuong 4n nhét dinh, khang thé dugc cung cip & day co hing sb
phan ly (Kd) la:

<1 micro M, < 100 nM, < 10 nM, < 1 nM, < 0.1 nM, < 0.01 nM, or < 0.001 nM
(tirc 13, 10 M hodc it hon, tirc 13, tir 108 M t6i 103 M, tirc 13, tir 10°M t6i
103 M).

Theo mét phuong 4n, Kd duge xac dinh bdi thir nghiém gin két khang
nguyén dugce danh du bang ddng vi phéng xa (RIA). Theo mot phuong an, RIA
dugc thuc hién v6i phién ban Fab cuia khang thé va khang nguyén ctia né. Vi dy,
4i lyc gén két dung dich ctia cac Fab déi v6i khang nguyén dugc xac dinh bang
céch can bing Fab véi ndng do6 tdi thiéu 13 ('*I)-khédng nguyén duge dan nhin
véi su c6 mat ctia mot chudi chun d6 ciia khang nguyén khong dugce dan nhan,
sau d6 gilt khang nguyén dugc dugc gan két véi dia duge phi khang thé khang-
Fab (tham khdo, tic 1a, Chen et al., J. Mol. Biol. 293:865-881(1999)). Pé tao
diéu kién thtr nghiém, MICROTITER (nhén dugc d3 ding ky) cac dia da giéng
(Thermo Scientific) duge phil qua dém véi 5 microgam/ml ciia khang thé khéang
Fab (Cappel Labs) trong 50 mM cacbonat natri (pH 9,6), va sau d6 bi chan boi
2% (w/v) albumin huyét thanh bo trong PBS trong hai t6i nim gid ¢ nhiét do
trong phong (khoang 34 d6 C). Trong dia khong but bam (Nunc #269620), 100
pM hoidc 26 pM ['?5I]-khéng nguyén dugc tron véi chudi céc dung dich pha
lodng ciia Fab (trc 1a, phu hop véi viéc danh gia khang thé khang VEGF, Fab-
12, trong Presta et al., Cancer Res. 57:4593-4599 (1997)). Fab duoc U qua dém;
tuy nhién, sy G nay cé thé tiép tuc trong khoang thoi gian dai hon (ttc 13, khoang
65 gid) dé dam bao dat dwoc su van bang. Do d6, cic hdn hop nay dugc chuyén
vao tim chup dé & & nhiét do trong phong (tirc 13, khoang mét gi®). Dung dich
sau do dugc loai bo va dia dugc rira tam 1an vé6i 0,1% polysorbat 20 (TWEEN-
20 (nhidn duoc di ding ky)) trong PBS. Khi cdc dia nay da kho, 150
microlit/giéng cua scintillant (MICROSCINT-20™; Packard) dugc b sung, va
cac dia duge dém trén bo dém gamma TOPCOUNT™ (Packard) trong mudi
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phit. Néng d6 cta mdi Fab it hon hojic bing 20% gén két t5i da dugc chon dé

str dung trong céc thir nghiém gén két canh tranh.

Theo mot phuong an khéac, Kd duogc do bing cach st dung thir nghiém
cdng hudng gen nguyén sinh bé mit BIACORE (nhan dugc da dang ky). Vi duy,
thir nghiém st dung BIACORE (nhén dugc di dang ky)-2000 hoac BIACORE
(nh3n dugc di ding ky)-3000 (BIACORE (nhdn dugc di ding ky), Inc,
Piscataway, NJ) dugc thuc hién ¢ 25 d6 C véi chip khang nguyén ¢ dinh CMS5
& ~10 don vi dap ing (RU). Theo mdt phuong 4n, cac chip cam bién sinh hoc
dextran carboxymethylat héa (CM5, BIACORE (nhén dugc dd dang ky), Inc.)
duoc hoat héa véi N-ethyl-N'- (3-dimetylaminopropyl)-carbodiimit hydroclorua
(EDC) va N-hydroxysucxinimit (NHS) theo hudng din cta nha cung cap.
Khiang nguyén dugc pha lodng véi 10 mM natri axetat, pH 4,8, dén 5
microgam/ml (~0,2 micro M) tru’(’yc. khi tiém véi tdc d6 dong chay 1a 5
microlit/phtt dé dat duge khoang 10 don vi dép ung (RU) cla protein dugc ndi.
Sau khi tiém khang nguyén, 1 M etanolamin dé tiém dé ngan chin cac nhom
khong phan Ung. Péi vé6i viée do dong luc hoc, hai dung dich ctia Fab (0,78 nM
téi 500 nM) duge tiém trong PBS véi 0,05% polysorbat 20 (TWEEN-20™) ¢6
hoat tinh bé mat (PBST) & 25 d6 C vdi tbc d6 dong chay vao khoang 25
microlit/phut. Ty 1& lién két (ko) va ty 1& phan ly (ko) duge tinh toén sir dung
mAu gin két Langmuir mét véi mét don gian (BIACORE (nhén dugc da déng
ky) Phién ban phin mém dénh gi4 3,2) bing cich ddng thoi didu chinh ky hiéu
cam bién lién két va phan ly. Hang s6 phan ly can bing (Kd) dugc tinh toan nhu
la ty $6 Kog/Kon. Tham khao, tirc 13, Chen et al., J. Mol. Biol. 293:865-881 (1999).
Néu ty 18 trén vuot qua 10° M-! s! boi thir nghiém cdng hudng gen nguyén sinh
bé mit trén ddy, ty1 & ndy c6 thé duoc xac dinh bang cach st dung k¥ thuat tdi
huynh quang dé do mic ting hodc gidm trong cudng do phat huynh quang (phat
sinh tir trudng = 295 nm; phat xa = 340 nm, 16 nm band-pass) & 25 d¢ C cua 20
nM khang thé khang khang nguyén (dang Fab) trong PBS, pH=7.2, véi su cb

mit cia ndng d6 khang nguyén ting 1én nhu dugc do trong quan phd ké, nhu
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thiét bi do anh phd dugc trang bi dong ngung (Dung cu Aviv) hogc thiét bi do
anh phd 8000-chudi SLM-AMINCO™ (ThermoSpectronic) véi chau thuy tinh
duogc khudy.

2. Céc doan khéang thé

Theo cac phuong 4n nhét dinh, khang thd duogc cung cdp & diy la doan
khéng thé. Céc doan khang thé bao gém, nhung khong chi gidi han &, Fab, Fab,
Fab'-SH, F(ab"),, Fv, va cic doan scFv, va cac doan mé khac ta dudi day. pé
xem xét cac doan khang thé cu thé, tham khao Hudson et al., Nat. Med. 9:129-
134 (2003). Pé xem xét c4c doan scFv, tham khao, tic 13, Pluckthun, trohg
pharmacology of of Monoclonal Antibodies, vol. 113, Rosenburg va Moore eds.,
(Springer-Verlag, New York), pp. 269-315 (1994); tham khio thém WO
93/16185; va ac US Patent No. 5,571,894 va 5,587,458. Dé thao luan vé Fab va
F(ab'), cac doan bao gdm cac gde epitop gén két thu thé thu hdi va gia ting thoi

gian ban huiy trong co thé, tham khao US Patent No. 5,869,046.

Céc thé dia- 13 c4c doan khang thé c6 hai khang nguyén-vi tri gén két ma
c6 thé c6 hoéa tri hai hodc da dic hiéu. Tham khao, vi dy, EP 404,097, WO
1993/01161; Hudson et al., Nat. Med. 9:129-134 (2003); va Hollinger et al.,
Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993). Cac thé Tria va cac thé tetra
con dugc mo ta trong Hudson et al., Nat. Med. 9:129-134 (2003).

Céc khang thé mién don 13 cic doan khéng thé bao gdm tit ca hodc mot
phén ctia mién bién d6i chudi ning hoic tit ca hoic mot phén cta mién bién doi
chudi nhe ctia khang thé. Theo céc phuong 4n nhét dinh, khang thé mién don la
khang thé mién don & ngudi (Domantis, Inc., Waltham, MA; tham khdo, tic 13,
US Patent No. 6,248,516).

Céac doan khéang thé co6 thé duoc tao bing nhiéu ky thuat khac nhau, bao
gém nhung khong giéi han béi sy phén cit proteolytic ctia khang thé nguyén
ven cling nhu viéc san xuAt bdi cac té bao chu tai to hop (tc 14, E. coli hoac thé

thuc khudn), nhu mé ta & day.
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3. Céc khang thé dang kham va dugc 1am tuong thich véi ngudi

Theo cé4c phuong 4n nhat dinh, khang thé duoc cung cip & ddy 12 khang thé
dang kham. Cac khéng thé dang khém.riéng biét dugc mo ta, tic 1a &, trong US
Patent No. 4,816,567; va Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-
6855 (1984)). Trong mot vi du, khang thé dang kham bao gém ving bién dbi
khong phai ¢ nguoi (tuc 13, ving bién @i c6 ngudn gbe tir chudt cbng, chudt
ddng, tho,, hoic dong vat linh truéng khong phai 13 nguoi, nhu khi) va ving 6n
dinh ¢ nguoi. Trong cac vi du khéc, khang th8 dang kham 13 khang thé "Iép
chuyén mach" trong d6 16p hoic phén 16p da dugc thay dbi tir khang thé gbc cla

n6. Cac khang thé dang kham bao gbm céc doan gin két khang nguyén clia né.

Theo cc phuong 4n nhat dinh, khang thé dang kham 13 khéng thé dugc
lam tuong thich véi ngudi. Thong thuong, khang thé khong phai & ngudi duge
duoc 1am tuong thich véi ngudi d& lam giam kha ning mién dich di véi con
ngudi, dong thoi duy tri do dic hiéu va 4i lyc cua khang thé khéng phai & ngudi
ban dau. Noi chung, khang thé dugc 1am twong thich véi ngudi bao gbébm mot
hodc nhiéu mién bién d6i trong. dé cac HVR, tac 1a, cac CDR, (hodc cac phén
ctia nd) c6 ngudn gbe tir khang thé khong phai & ngudi, va cac FR (hodc céc
phan ctia n6) c6 ngudn gdc tir cac trinh try khéng thé & nguoi. Khang thé duoc
lam tuong thich véi nguoi tuy y s€ con bao gOm it nh4t mét phén cia ving 6n
dinh & nguodi. Theo mot sb phuong an, mot s6 cac gbc FR trong khang thé duoc
lam twong thich véi nguoi duoc thé véi cac gbc tuong tmg tir khang thé khong
phai & nguoi (tic 13, khéng thé trong d6 cac gbc HVR dugc sinh ra), tic 13, d

khoi phuc hodc cai thién su déc hiéu hodc 4i luc cuia khang the.

Céc khang thé dugc lam twong thich véi ngudi va cac phuong phép tao cac
khéng thé nay dugc xem xét, tirc 12 &, trong Almagro va Fransson, Front. Biosci.
13:1619-1633 (2008), va dugc md ta hon nita §, tic 1 &, trong Riechmann et al.,
Nature 332:323-329 (1988); Queen et al., Proc. Nat'l Acad. Sci. USA 86:10029-
10033 (1989); Cac US Patent No. 5,821,337, 7,527,791, 6,982,321, va
7,087,409; Kashmiri et al., Methods 36:25-34 (2005) (m6 ta sy ghép vung quyét
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dinh dic hiéu (SDR)); Padlan, Mol. Immunol. 28:489-498 (1991) (m6 ta "su tai
lai bé mit"); Dall'Acqua et al., Methods 36:43-60 (2005) (md ta "thay thé FR ");
va Osbourn et al., Methods 36:61-68 (2005) va Klimka et al., Br. J. Cancer
83:252-260 (2000) (md ta “hudng dn lya tron" tiép cin dé thay thé FR).

Céac vung khung & nguoi co thé dugc sir dung dé 13m tuong thich véi nguoi
bao gbém, nhung khéng chi giéi han &: cic ving khung dugc chon sir dung
phuong phap “phu hop nhét" (tham khao, tdc 13, Sims et al., J. Immunol.
151:2296 (1993)); cac vung khung co ngudn gbe tir trinh tur lién mg clia cic
khéng thé & ngudi ciia phan nhdém cu thé cia cac ving bién doi chudi nhe hodc
chudi ning (tham khao, tic 1, Carter et al., Proc. Natl. Acad. Sci. USA 89:4285
(1992); va Presta et al., J. Immunol. 151:2623 (1993)); cac ving khung nguoi
trudng thanh (xdma duoc dot bién) hodc cac ving khung t€ bao mim & nguoi
(tham khéo, tirc 1a, Almagro va Fransson, Front. Biosci. 13:1619-1633 (2008));
va c4c ving khung c6 ngudn gdc tir viée kiém tra thu vién FR (tham khao, tirc 13,
Baca et al., J. Biol. Chem. 272:10678-10684 (1997) va Rosok et al., J. Biol.
Chem. 271:22611-22618 (1996)).

4. Céc khang thé & nguoi

Theo céc phuong 4n nhét dinh, khang th8 duoc cung cp & day 13 khang thé
& ngudi. Cac khang thé & ngudi c6 thé duge san xuét sit dung céc k¥ thuat khac
nhau da duge biét dén trong linh vyuc ki thuat. Cac khang thé & ngudi duge mo
ta trong van Dijk va van de Winkel, Curr. Opin. Pharma. 5:368-74 (2001) va
Lonberg, Curr. Opin. Immunol. 20:450-459 (2008).

Céc khang thé & ngudi c6 thé duoc didu ché bang cach tiém chét khang
nguyén vao déng vat bién dbi gen da ldu:(_)rc cai bién dé san xuét cac khang thé
con nguyén ven & nguoi hodce cac khang thé con nguyén ven véi cac ving bién
dbi & ngudi dé dap tng voi cac thach thitc thude khiang nguyén. Cac dong vét
nay thudng chira tit ca hoic mot phan vi tri gen globulin mién dich & ngudi, ma
thay thé vi tri gen globulin mién dich noi sinh, ho#ic hién dién khéng mang tinh

trang di chuyén nhiém séc the hodc tich hgp mdt cach ngau nhién vao cac nhiém

-65-



29265

sic thé cia dong vat. O trong chudt duge bién d6i gen nay, vi tri gen globulin
mién dich ndi sinh thudng bi vo hiéli héa. P& xem xét cac phuong phéap thu
dugc cac khang thé & ngudi tir cac dong vat bién d6i gen, tham khao Lonberg,
Nat. Biotech. 23:1117-1125 (2005). Tham khéo thém, tic 14, cac US Patent No.
6,075,181 va 6,150,584 md ta k§ thuat XENOMOUSE™; US Patent No.
5,770,429 md ta k§ thudt HUMAB(nhén hiéu d4 dugc dédn ky); US Patent No.
7,041,870 md ta k¥ thudt K-M MOUSE (nhén dugc di déng ky), va Don sang
ché cong bd sb US No. US 2007/0061900, md t& ky thuat
VELOCIMOUSE(nhin duoc da ding ky)). Cac ving bién d6i & ngudi tir céc
khang thé con nguyén ven dugc tao blc”ri cac dong vat nay c6 thé con dugce cai

bién, tirc 13, bang cach két hop véi ving on dinh & nguoi khéc nhau.

Céc khéang thé & ngudi c6 thé con duge tao bang cac phuong phép dua trén
vide lai té bao. Cac dong té bao tiy xwong ngudi va cac dong té bao di hop tir
chu6t dé san xuét cac khang thé don dong & ngudi have dugc mé ta. (Tham khao,
tire 13, Kozbor, J. Immunol. 133:3001 (1984); Brodeur et al., Monoclonal Khang
thé Production Techniques and Applications, pp. 51-63 (Dekker, Inc., New York,
1987); va Boerner et al., J. Immunol. 147:86 (1991).) Humén antibodies
generated via human B-cell hybridoma technology con dugc moé ta frong Li et
al., Proc. Natl. Acad. Sci. USA 103:3557-3562 (2006). Céac phuong phap b
sung bao gdm céc mb ta, vi du, trong US Patent No. 7,189,826 (md ta viéc san
xudt c4c khang thé don dong & ngudi IgM tir cac dong té bao lai) va Ni, Xiandai
Mianyixue 26(4):265-268 (2006) (md ta cac t& bao lai & nguodi-ngudi). K§ thuat
lai t& bao & ngudi (ki thuat Trioma) con dugc mé ta trong Vollmers, Histology
va Histopathology 20(3):927-937 (2005) va Vollmers, Methods and Findings in
Experimental and Clinical Pharmacology 27(3):185-191 (2005).

Céc khang thé & ngudi con c6 thé dugc tao bang cach phan 14p céc trinh tu
mién bién ddi nhan ban Fv dugc chon tir cac thur vién hién thi thé thuc khuan c6

nguodn goc tir nguoi. Céc trinh ty mién bién doi ndy cé thé con dugce két hop voi
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mién 6n dinh & ngudi mong muon. Cac k¥ thuit dé lua chon cac khang thé &

ngudi tir ¢4 thu viénkhang thé duge mo ta sau day.

5. C4c khang thé c6 ngudn gbc tir thur vién

Céc khang thé theo sang ché c6 thé bi phan 1ap bang cach kiém tra cac thu
vién td hop dbi véi cac khang thé ¢ céc hoat tinh mong muén. Vi du, mot loat
céc phuong phap di dugc biét dén trong linh vuc k¥ thuit dé tao cac thu vién
hién thi thé thuc khudn va kiém tra céc thu vién nay déi vé6i cac khang thé nédm
gift cac dic tinh gin két mong mudn. Céc phuong phép ndy di dugc xem xét,
tc 13, trong Hoogenboom et al., Methods in Molecular Biology 178:1-37
(O'Brien et al., ed., Human Press, Totowa, NJ, 2001) va mo ta khéc, tic 1a, trong
McCafferty et al., Nature 348:552-554; Clackson et al., Nature 352:624-628
(1991); Marks et al., J. Mol. Biol. 222:581-597 (1992); Marks, Meth.Mol. Biol.
248:161-175 (Lo, ed., Human Press, Totowa, NJ, 2003); Sidhu et al., J. Mol.
Biol. 338(2):299-310 (2004); Lee et al., J. Mol. Biol. 340(5):1073-1093 (2004);
Fellouse, Proc. Natl. Acad. Sci. USA 101(34):12467-12472 (2004); Lee et al., J.
Immunol. Methods 284(1-2):119-132 (2004).

Trong phuong phap hién thi thé thuc khuin nhat dinh, cac kho ctia céc gen
VH va VL duoc nhan bén riéng r& bing phan tng chudi polymeraza (PCR) va
duge tai t6 hop ngu nhién trong thu vién thé thuc khudn, sau dé c6 thé dugc
kidm tra d6i véi thé thue khuin gén két khang nguyén nhu mo ta trong Winter et
al., Ann. Rev. Immunol. 12:433-455 (1994). Thé thuc khuén thudng hién thi c4c
doan khang thé, hodc nhu cac doan Fv (scFv) hodc nhu c4c doan Fab chudi don.
Céc thu vién tir cac ngudn gdy mién dich cung cAp céc khang thé ai luc cao so
v6i chét khang nguyén ma khéng can tao t& bao lai. Ngoai ra, c6 thé con dugc
nhan ban (tic 13, tir ngudi) dé cung cap ngudn duy nhét cta cac khang thé cho
nhiéu khang nguyén tu né va khdng tw né ma khong c6 bét ky su tw mién dich
nao nhu mé ta bdi Griffiths et al., EMBO J, 12:725-734 (1993). Cubi cing, cac
thu vién nay con cé thé dugc tao bang cich nhan ban tdng hop cac doan gen

khong duoc sip xép lai hinh V tir cac t& bao gbc, va st dung cac PCR Primer
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chira trinh ty ngdu nhién dé ma héa chc ving bién dbi mic d6 cao CDR3 va
thuc hién viéc sép xép lai trong éng nghiém, nhu md ta bdi Hoogenboom, J.
Mol. Biol. 227:381-388 (1992). Céc cong bd sang ché mé ta cac thu vién thé
thuc khudn khang thé & nguoi bao gém, vi du: US Patent No. 5,750,373, va cac
US Publ.No. 2005/0079574, 2005/0119455, 2005/0266000, 2007/0117126,
2007/0160598, 2007/0237764, 2007/0292936, va 2009/0002360,

Cac khang thé hodic cac doan khang thé tach tir céc thu vién khéng thé &

ngudi duge coi la cac khang thé & nguoi hodc cac doan khéang thé & nguoi ¢ day.

6. Cac khang thé da dic hidu

Theo cac phuong an nhét dinh, khéng thé dugc cung cip & day 14 khang thé
nhidu dic hiéu, tirc 13, khang thé da diac hiéu. Cac khang thé da dic hidu cac
khéang thé don dong ma gén ké dic hiéu véi it nhét hai vi tri khac nhau. Theo céc
phuong an nhét dinh, mot trong sé cac cac dac gén két 13 danh cho C5 va con lai
1a danh cho bt ky khang nguyén nao. Theo cic phuong 4n nhét dinh, cac khang
thé dang kham may gin két véi hai epitop khac nhau ctia C5. Céc khang thé
dang kham cé thé con duoc st dung dé dinh vi céc tac nhan gay doc té bao toi
céc té bao bidu hién C5. Céc khang thé dang kham c6 thé duoc diéu ché nhu céc

khéng thé hodc cac doan khang thé c6 do dai day du.

Céc k§ thuat dé tao cac khang thé da dic higu bao gbm, nhung khong chi
gi6i han &, viéc ddng bidu hién tai tb hop cta hai cip chudi ning -chudi nhe
globulin mién dich c6 cac da dic hiéu khac nhau (tham khio Milstein va Cuello,
Nature 305:537 (1983)), WO 93/08829, va Traunecker et al., EMBO J. 10:3655
(1991)), va ky thuat "khéa trong 16" (tham khdo, tic 13, US Patent No.
5,731,168). Céc khang thé da dic hiéu con c6 thé dugc tao bing cong nghé hidu
tng lai tinh dién dé tao cac phian t& heterodime Fc khéng thé (WO
2009/089004A1); lién két chéo hai hoic nhiéu khéng thé hodc cac doan (tham
khao, tac la, US Patent No. 4,676,980, va Brennan et al., Science 229:81
(1985)); st dung su kéo khoa leuxin dé san xuét cac khang thé dic hiéu kép

(tham khao, tirc 13, Kostelny et al., J. Immunol. 148(5):1547-1553 (1992)); st
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dung k§ thuat "thé- dia" dé tao cac doan khang thé dic hiéu kép (tham khao, tic
13, Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993)); va sir
dung cac chit nhi trung chudi don (scFv) (tham khéo, tirc 13, Gruber et al., J.
Immunol. 152:5368 (1994)); va diéu ché cac khang thé ba dic hiéu nhu duoc
mo ta, tirc 13, trong Tutt et al., J. Immunol. 147:60 (1991).

Cac khang thé di truydn hoc c6 ba hodc nhidu chirc vi tri gan két khang
nguyén chirc ning, bao gdm " cac khang th bach tudc," con dugc bao gébm &

déay (tham khdo, tirc 1, US 2006/0025576).

Khéang thé hoic doan & diy con bao gém " FAb hoat dong kép" hoic
"DAF" bao gbm vi tri gén két khang nguyén gén véi C5 ciing nhu céc khac
nguyén khac (tham khao, vi du US 2008/0069820).

7. Céc bién thé ctia khang thé

Theo céc phuong 4n nhét dinh, cic bién thé trinh tu axit amin cla cic
khang thé dugc cung cép & day duge dua ra. Vi dy, cac bién thé nay c6 thé cai
thién 4i luc gén két va/hodic cac dic tinh sinh hoc khac cta khang thé. Cac bién
thé trinh ty axit amin cta khang thé c6 thé dugc diéu ché bing cach bb sung cac
su cai bién thich hop vao trinh ty nucleotit ma hoa khang thé, hojc bing cach
tdng hop peptit. Céc cai bién ndy bao gom, vi du, x6a bo, vi/hofic chén vao
va/hodc thé céc gbe trong céc trinh tir axit amin ctia khang thé. Bat ky su su két
hop cuia vi¢c x0a, chen, va thé c6 thé dugc thuc hién dé di dén két chu cudi cung,
v6i didu kién cau triic cudi cling nay cé cac dic tinh mong mudn, tic 13, gén két
khang nguyén.

a. Céc bién thé cua viéc thé, chén, va x6a

Theo céc phuong 4n nhét dinh, céc bién thé khang thé c6 mot hodc nhidu
su thé axit amin dugc cung cip. Cac vi tri dbi véi quy trinh dot bién thay thé bao
gdm cac HVR va cac FR. Cac viéc thé bao toan dugc chi ra trong bang 1 dudi
tidu d& "cac viéc thé dugc uu tién." Nhiéu thay ddi déang ké dugc cung clp trong

bang 1 dudi tiu dé "cac viée thé mau," va nhu duge mo ta khac dudi day lién
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quan dén cac 16p chuodi bén axit amin. Viéc the Axit amin c6 thé dugc dua vao
khang thé dugc quan tim va céac san pham dugc sang loc dé hoat héa mot cach

mong muon, tic 13, gin két khang nguyén dugc duy tri/cai thién, kha nang mién

dich giam, hodc cai thién ADCC hodc CDC.

Bang 1
Gbc ban diu Cic viéc thé miu Ciic vige thé d_‘"-’c wu tién

Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (O) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Phe; Norleucine Leu
Leu (L) Norleucine; Ile; Val; Met; Ala; Phe Ile

Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; lle; Ala; Tyr Tyr
Pro (P) Ala : Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Norleucine Leu

Céc axit amin c6 thé duoc phan loai theo cdc dic tinh chudi bén thong
thuong: (1) tinh ky nudc: Norleuxin, Met, Ala, Val, Leu, Ile; (2) tinh va nudec:
Cys, Ser, Thr, Asn, Gln; (3) axit: Asp, Glu; (4) bazo: His, Lys, Arg; (5) cac gbc
anh huong t6i sy dinh hudng cia chudi: Gly, Pro; va (6) chét thom: Trp, Tyr,
Phe.

Cac viéc thé khong bao toan s€ gay ra su trao doi thanh vién ciia mot trong

céc 16p nay véi 16p khac.
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Mot dang bién thé thé lién quan dén viéc thay thé mét hoic nhidu gbc ving
siéu bién ddi cua khang thé gbc (tic 13, khang thé duoc lam twong thich véi
ngudi hodc & ngudi). N6i chung, (cac) bién thé dwoc chon dé nghién ciu thém
s& cb cac cai bién (tirc 13, céc viée cai thién) dbi véi cac dic tinh sinh hoc nhat
dinh (tirc 13, ting 4i luc, giam kha ning mién dich) lién quan dén khang thé gbc
va/hodc s€ duy tri cac dac tinh sinh hoc nhét dinh ctia khang thé géc. Bién thé
thay thé miu 1a khang thé trudng thanh cé ai luc, cb thé dugc tao ra mot cach
thudn tién, tirc 13, st dung cac k§ thuét truong thanh ai luc dua trén sy hién thi
thé thuc khuin nhu dugc mé ta & ddy. Tém lai, mot hodc nhiéu géc HVR dugc
bién dbi va céc bién thé khang thé hién thi trén thé thuc khuén va sang loc déi

v6i hoat tinh sinh hoc cu thé (tirc 13, 41 luc gin két).

Cac su thay dbi (ttc 13, céc sy th'é’) c6 thé dugc thuc hién trong cac HVR,
tirc 13, dé cai thién &i luc khang thé. Cac sy thay ddi ndy c6 thé dugc thuc hién
trong "diém noéng"HVR tic 13, cac gbc duge mé héa bdi cac codon trai qua su
d6t bién & tAn sb cao trong subt qué trinh d6t bién x6ma (tham khéo, tic 13,
Chowdhury, Methods Mol. Biol. 207:179-196 (2008)), va/hoic cac gbe tiép xtic
khang nguyén, véi bién thé VH hodc VL dugc thir nghiém d6i voi 4i luc gin két.
Al luc phat trién bing cach xiy dung va tai chon loc tir céc thur vién thir cAp d4
dugc mo ta, tic 1a, trong Hoogenboom et al., Methods in Molecular Biology
178:1-37 (O'Brien et al., ed., Human Press, Totowa, NJ, (2001).) Theo mot 36
phuong 4n cta 4i luc phat trién, su da dang duge dua vao cac gen bién dbi duoc
chon dé& phat trién bing bét ky phuwong phap khac nhau (tc 13, PCR dé bi 16i,
x40 trén chudi, hodc dot bién theo hudng oligonucleotit). Thu vién thir clp sau
d6 duge tao ra. Thu vién nay duoc sang loc dé nhan dang bat ky céc bién thé
khang thé c¢6 4i luc mong mubn. Phuong phap khic dé dua tinh da dang bao
gbm phuong phap tiép cin huéng HVR, trong d6 mot sb géc HVR (tic 13, 4-6
gbc tai mot thoi diém) duoc sip xép nglu nhién. Cac gbc HVR c6 lién quan dén

viée gén két khang nguyén cé thé duoc xac dinh cu thé, tic 13, sir dung quy trinh
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dot bién hodc md hinh quét alanin. CDR-H3 va CDR-L3 thuong dugc lam muc
tiéu.

Theo cac phuong an nhét dinh, viéc thé, chén, hoic x6a cb thé xuét hién
trong mot hogc nhidu HVR mién 14 c4c sy bién d6i nay khong 1am giam dang ké
kha nang ctia khang thé gin két khang nguyén. Vi du, céc bién dbi bao toan (tirc
14, cac viéc thé bao toan nhu dugc cung cap & ddy) khéng 1am giam &i luc gin
két c6 thé duge tao trong cac HVR. Céc bién ddi ndy c6 thé, vi du, & bén ngoai
khang nguyén tiép xtc véi cac gbc trong cac HVR. Theo cic phuong &n nhét
dinh cua cac trinh tu bién thé VH va VL duoc cung cép trén day, mdi HVR hodc

khong thay ddi, hoic chira khoéng nhiéu hon mét, hai hodc ba viéc thé axit amin.

Phuong phap hitu ich d& x4c dinh céc gbc hodic cic ving khéng thé c6 thé
duoc nhdm muc tiéu cho sy dot bién duogc goi 1a " su dot bién quét alanin " nhu
mo ta bdi Cunningham, Science 244:1081-1085 (1989). Theo phudng phéap nay,
gdc hodc nhém cia cac gbe dich (tic 13, cac gdc mang dién tich nhu afg, asp, his,
lys, va glu) dugc xac dinh va dugc thay thé boi axit amin mang dién tich trung
tinh ho#c 4m tinh (tic 1a, alanin hodc polyalanin) dé& xé4c dinh liéu su tuong tac
cua khang thé véi khang nguyén bi anh huéng hay khong. Cac su thé khac co
thé duge dua vao & céac vi tri axit amin chiimg minh d6 nhay cta chirc ning véi
c4c viéc thé ban diu. Ngoai ra hodc hon nita, cdu triic tinh thé ctia phirc khang
nguyén-khang thé d xac dinh cac didm tiép xtc gitta khang thd va khéng
nguyén. Cac gbe tiép xic va cac gbc 1an can nay cb thé dugce nhim hoic dugc
loai bé nhur 13 céc tng cit vién dé thé. Céc bién thé c6 thé duge sing loc dé xéc

dinh liéu chting ¢6 chira cac dic tinh mong mudn hay khéng.

Cheén trinh tu axit amin bao gdm cac hdn hop diu amino va/hodc carboxyl
c6 chibu dai tir gbc dén céc polypeptit chita chtra hon mot trim gbc, cling nhu
viéc cheén noi trinh tu cia céc géc axit amin don hodc da. Cac vi du cta viéc
chén diu mat bao gdm khang thé c6 gbc metionyl dau N. Cac bién thé chén

khac cua phan ti khang thé bao gdm su két hop dau N hoic dau C ctia khéng thé
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voi enzym (tie 13, cho ADEPT) hodc polypeptit lam tang thoi gian ban huy
huyét thanh ctia khang thé.

b. Cac bién thé glycosyl hoa

Theo cac phuong 4n nhit dinh, khang thé duoc cung cip & ddy dugc thay
ddi dé tang hodc giam mirc d6 ma khang thé duogc glycosylat héa. Viée b sung
hodc x6a céc vi tri glycosyl hoéa véi mot khang thé c6 thé duoc thyc hién mot
cach thuén tién béng cach thay dbi trinh tu axit amin dé mot hoic nhiéu vi tri

glycosyl héa dugc tao hodc loai bé.

Khi khang thé bao gdm ving Fc, hydratcacbon gén két vao c6 thé dugc
thay d6i. Cac khéng thé tu nhién duoc san xuét boi céc té bao dong vt c6 vu
thudng bao gdm oligosaccharit hai anten mach nhanh thuon duoc gén két boi su
lién két N-véi Asn297 ctia mién CH2 cua ving Fc. Tham khao, tic 13, Wright et
al., TIBTECH 15:26-32 (1997). Oligosaccharit c6 thé bao gdm cac
hydratcacbon khic nhau, tic la, mannoza, N-axetyl glucosamin (GlcNAc),
galactoza, va axit sialic, ciing nhu fucoza duoc gén t6i GIcNAc trong “than" ctia
chu truc oligosaccharit hai anten. Theo mot sb phuong 4n, cac sy cai bién cua
oligosaccharit trong khéng thé theo sang ché c¢6 thé dugc thuc hién dé tao cac

bién thé khang thé c6 cac dic tinh duge cai thién nhét dinh.

Theo mot phuwong 4n, cac bién thé khang thé duoc cung cap cb
hydratcacbon cAu tric ma thiéu fucoza gin két (truc tiép hoic gian tiép) t6i ving
Fc. Vi du, lugng fucoza trong khang thé c6 thé tir 1% dén 80%, tir 1% dén 65%,
tir 5% dén 65% hodc from 20% dén 40%. Luong fucoza dugc xac dinh béng
cach tinh toan lwong trung binh cia fucoza trong chudi duong & Asn297, lién
quan dén tdng céc ciu tric glycb gén két véi Asn 297 (vi du céc cAu trac phire,
lai v mannoza cao) nhu duoc do boi quang phd khéi MALDI-TOF, nhu mé ta
trong WO 2008/077546, vi du. Asn297 dé cép dén gbc asparagin &uqc tim thiy
& vi tri khoang 297 trong ving Fc (s6 Eu cta céc gbc ving Fc); tuy nhién,
Asn297 c¢6 thé con dugce tim thiy khoang +/- 3 céc axit amin xudi dong hozic

ngugc dong cia vi tri 297, tc 1, gilta cac vi tri 294 va 300, do céc bién d6i
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trinh ty khong dang ké trong cac khang th&. Such cac bién thé fucosyl hoa cé thé
cd chitc ning ADCC dugc cai thién. Tham khdo, tirc 1a, cac US Patent
Publication No. US 2003/0157108 (Presta, L.); US 2004/0093621 (Kyowa
Hakko Kogyo Co., Ltd). Céac vi du cta cac cong bb lién quan dén "khir fucosylat
héa" hodc "thiéu fucoza" cac bién thé khang thé bao gdbm: US 2003/0157108;
WO 2000/61739; WO 2001/29246; US 2003/0115614; US 2002/0164328; US
2004/0093621; US 2004/0132140; US 2004/0110704; US 2004/0110282; US
2004/0109865; WO 2003/085119; WO 2003/084570; WO 2005/035586; WO
2005/035778; WO 2005/053742; WO 2002/031140; Okazaki et al., J. Mol. Biol.
336:1239-1249 (2004); Yamane-Ohnuki et al., Biotech. Bioeng. 87:614 (2004).
Céc vi du cia cac dong té bao c6 kha ning san xuét cac khang thé khir fucosylat
héa bao gdm cac té bao Lecl3 CHO thiéu protein fucosyl héa (Ripka et al,
Arch. Biochem. Biophys. 249:533-545 (1986); US 2003/0157108, Presta, L; va
WO 2004/056312, Adams et al., cu thé & vi du 11), va cac dong té bao giy mé,
nhu alpha-1,6-fucosyltransferaza gen, FUTS, cac t& bao CHO giy mé (tham
khéo, tirc 13, Yamane-Ohnuki et al., Biotech. Bioeng. 87:614 (2004); Kanda et
al., Biotechnol. Bioeng. 94(4):680-688 (2006); va W02003/085107).

Céc céc bién thé khang thé con dugce cung cdp véi cac oligosaccharit cét
déi, tic la, trong do oligosaccharit hai anten dugc gén két v6i ving Fc cia
khéng thé duoc cét doi boi GleNAc. Céc bién thé khang thé nay c6 thé co chirc
nidng fucosyl hoa giam va/hoic ADCC dugc cai thién. Cac vi du cua cac bién thé
khéng thé nay dugc md ta, tic 13, trong WO 2003/011878 (Jean-Mairet et al.);
US Patent No. 6,602,684 (Umana et al.); va US 2005/0123546 (Umana et al.).
Céac bién thé khang thé c6 it nhit mét gbc galactoza trong oligosaccharit dugc
gén véi ving Fe con duge cung cdp. Céc bién thé khang thé c6 thé c6 chirc ning
CDC dugc cai thién. Cac bién thé khang thé duoc mé ta, tirc 13, trong WO
1997/30087 (Patel et al.); WO 1998/58964 (Raju, S.); va WO 1999/22764 (Raju,
S.).

c. Cac bién thé ving Fc
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Theo cac phuong an nhét dinh, mot hodc nhiéu sy cai bién axit amin c6 thé
duoc dua vao ving Fe ctia khang thé dugc cung cap & day, do d6 tao ra bién thé
ving Fec. Bién thé ving Fc ¢6 thé bao gdm trinh tu ving Fc & ngudi (tic 13,
vung IgG1, IgG2, IgG3 hodc IgG4 Fe ¢ ngudi) bao gdm sy cai bién axit amin

(tirc 13, sy thé) & mot hodc nhilu vi tri axit amin.

Theo cc phuong 4n nhét dinh, séng ché @ cap dén bién thé khang thé ¢6
mdt sb nhung khong phai tt ca cac chic ning hiéu qua, 1am cho nd tré thanh
g ¢t vién mong mudn cho cac ing dung trong d6 thoi gian ban hily cta khéng
thé in vivo 13 quan trong con mdt s6 cac chirc nang hidu qua (nhu bd thé va
ADCC) 1a khong can thiét hodc ¢ hgi. Trong c4c thir nghiém tinh gay doc té
bao in vitro va/hoidc in vivo cé thé duoc tién hanh bang dé xac dinh viéc |
giam/xuy yéu céc hoat tinh CDC va/hodc ADCC. Vi dy, thir nghiém gén két thu
th8 Fc (FcR) c6 thé duoc tién hanh d8 dam bao ring khang thé thiéu gin két Fc
gamma R (do d6 cé thé thiéu hoat tinh ADCC), nhung duy tri kha ning gfn két
FcRn. Cac té bao so cip dé lam trung gian ADCC, cic t& bao NK, biéu hién Fc
gamma RIII, trong khi céc bach cAu don nhén biéu hién Fc gamma RI, Fc
gamma RII va Fc gamma RIII. Viéc bidu hién FcR trén céc t& bao hematopoietic
dugc tém tit trong bang 3 & trang 464 Ravetch va Kinet, Annu. Rev. Immunol.
9:457-492 (1991). Céc vi du cta khoéng c6 gidi han cla thir nghiém in vitro dé
danh gid hoat tinh ADCC cta phan tr dugc md ta trong US Patent No.
5,500,362 (tham khao, tic 13, Hellstrom et al., Proc. Nat'l Acad. Sci. USA
83:7059-7063 (1986)) va Hellstrom et al., Proc. Nat'l Acad. Sci. USA 82:1499-
1502 (1985); US Pat. No. 5,821,337 (tham khao Bruggemann et al., J. Exp. Med.
166:1351-1361 (1987)). Ngoai ra cac phuong phap thtr nghiém phi phong xa co6
thé dugc st dung (tham khao, vi du, thit nghiém tinh gdy doc té bao phi phéng
xa CTI™ ddi v6i dong chay cytometry (CellTechnology, Inc. Mountain View,
CA); va CytoTox 96 (nhin dugc di dang ky) thir nghiém tinh gay doc té bao phi
phong xa (Promega, Madison, WI)). Cac t& bao phan tmg hiéu qua ddi vdi cac

thit nghiém bao gdm céc t& bao don nhan huyét twong ngoai bién (PBMC) va
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céc té bao giét tu nhién (NK). Ngoai ra hoic hon nita, hoat tinh ADCC ciia
phéan tir co thé dugc danh gia in vivo, tic 1a, & mau dong vat nhu duge boc 16
trong Clynes et al., Proc. Nat'l Acad. Sci. USA 95:652-656 (1998). Cac thu
nghiém gén két C1q con c6 thé dugc thuc hién dé khang thé khong thé lien két
t6i Clq va do déd thiéu hoat tinh CDC. Tham khéo, tic 13, gan két Clq va C3c
ELISA trong WO 2006/029879 va WO 2005/100402. Pé danh gia hoat tinh bd
trg, thir nghiém CDC co thé dugc thuc hién (tham khao, hodc vi dy, Gazzano-
Santoro et al., J. Immunol. Methods 202:163 (1996); Cragg et al., Blood
101:1045-1052 (2003); va Cragg et al., Blood 103:2738-2743 (2004)). Gén két
FcRn va viée xac dinh do tréng/thoi gian ban hily in vivo can con c6 thé dugc
thuc hién sir dung cac phuong phap da duoc biét dén trong linh vuc k§ thuat
(tham khdo, tic 13, Petkova et al., Int'l. Immunol. 18(12):1759-1769 (2006)).

Céc khang thé c6 cac chiic nang higu qua giam bao gbm cac khang thé voi
céc s thé ciia mot hodc nhidu gbe ving Fe 238, 265, 269, 270, 297, 327 va 329
(US Patent No. 6,737,056). Céc dot bién Fc bao gdm cac dot bién Fc véi céc su
thé & hai hodic nhidu vi tri cia axit amin 265, 269, 270, 297 va 327, bao gém d6t
bién Fc dugc goi 12 "DANA" ¢6 cac su thé & cac gbe 265 va 297 téi alanin (US
Patent No. 7,332,581).

Céc bién thé khang thé nhit dinh c¢6 su gin két cai thién hodc gidm di t6i
cac FcR duoc mé ta. (tham khéo, tic 1a, US Patent No. 6,737,056; WO
2004/056312, va Shields et al., J. Biol. Chem. 9(2):6591-6604 (2001).)

Theo céc phuong 4n nhét dinh, bién thé khang thé bao gdm ving Fc c6 mot
hoac nhiéu viéc thé axit amin ma cai thién ADCC, tic 13, cac viée thé tai céc vi
tri 298, 333, va/hodc 334 ctia ving Fc (s6 EU ciia cac gdc).

Theo mdt s6 phwong 4n, su bién dbi duge thuc hién trong ving Fc ma dan
dén su thay ddi (tirc 14, hodc cai thién hoic giam di) Clq gan két va/hodc tinh
gdy doc té bao phu thudc bd sung (CDC), tic 13, nhu mé ta trong US Patent No.
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6,194,551, WO 1999/51642, va Idusogie et al., J. Immunol. 164:4178-4184
(2000).

Céc khéng thé c6 thoi gian ban hiy ting va cai thién sy gin két véi thu thé
Fc & tré so sinh (FcRn), ¢6 trach nhiém truyén cia céc IgG me dén bio thai
(Guyer et al., J. Immunol. 117:587 (1976) va Kim et al., J. Immunol. 24:249
(1994)), duoc md ta trong US2005/0014934 (Hinton et al.). Cac khang thé nay
bao gém vung Fc ¢c6 mdt hodc nhidu viéc thé & day ma cai thién su gén két cta
ving Fe t6i FcRn. Céc bién thé Fc nay bao gom céc bién thé c6 céc viée thé &
mdt hodc nhidu gdeving Fe: 238, 256, 265, 272, 286, 303, 305, 307, 311, 312,
317, 340, 356, 360, 362, 376, 378, 380, 382, 413, 424 hoic 434, tirc 13, viéc thé
ctia gbc ving Fc 434 (US Patent No. 7,371,826).

Tham khao thém Duncan, Nature 322:738-40 (1988); US Patent No.
5,648,260; US Patent No. 5,624,821; va WO 1994/29351 lién quan dén céc vi

du ctia bién thé ving Fc khéc.
d. Céc bién thé khang thé thiét ké xystein

Theo cac phuong an nhét dinh, c6 thé tao ra cac khang thé thiét ké xystein,
tic 1a, "thioMADs," trong d6 mot hodc .nhiéu gbc cua khang thé dugc thé véi cac
gbc xystein. Theo cac phuong 4n cu thé, cac gbc duoc thé xay ra & cac vi tri c6
thé tiép can duoc ctia khang th. Bang cach thé cac gbc ndy véi xystein, céc
nhém thiol phén tmg dugc dinh vi tai cic vi tri c6 thé tiép can dugc clia khang
thd va c6 thé duge st dung dé tiép hop khang thé téi cac gbc khac, nhu gbe
duoc phim hodc gbc duoc phim lién két, dé tao ra tiép hop mién dich, nhu mé
ta & day. Theo c4c phuong an nhét dinh, bat ky mot hosc nhiéu céc gbc ndo sau
day c6 thé dugc thé véi xystein: V205 (s6 Kabat) ctia chudi nhe; A118 (s6 EU)
clia chudi ning; va S400 (S8 EU) clia chudi ning viing Fe. C4c khang thé thiét
ké xystein c6 thé duoc tao nhu md ta, tic 13, trong US Patent No. 7,521,541.

e. Cac din xudt khang thé
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Theo c4c phuong 4n nhét dinh, khang thé dugc cung cdp & ddy con cé thé
duoc cai bién dé chira cac gdc khong cé protein bd sung d3 dugc biét dén trong
linh vuc k§ thuét va sin c6. Céc gbc thich hop dé 1am dén xut ciia khang thé
bao gdm nhung khéng chi gii han & cac polyme dung dich nu6e. Céc vi du
khéng c6 gidi han cia cac polyme dung dich nudc bao gbm, nhung khong chi
gi6i han &, polyetylen glycol (PEG), cac copolyme cua etylen glycol/propylen
glycol, carboxymetylxeluloza, dextran, rugu polyvinyl, polyvinyl pyrrolidon,
poly-1, 3-dioxolan, poly-1,3,6-trioxan, etylen/maleic anhydrit copolyme,
polyaminoaxit (ho3c cac homopolyme ho#dc cic copolyme ngiu nhién), va
dextran hoic poly(n-vinyl pyrrolidon)polyetylen glycol, cac polypropylen glycol
homopolyme, polypropylen oxit/cac etylen oxit co-polyme, cic polyoxyetylat
hoéa polyol (tic 1a, glxcerol), ruou polyvinyl, va cac hdn hgp ctia né. Polyetylen
glycol propionaldehyt cé thé c6 lgi tréng viéc san xuét do tinh én dinh ciia nd
trong nudc. Polyme cé thé & bat ky trong luong phan tir ndo, va cé thé 1a mach
thing hozc mach nhanh. Sé luong cac polyme bén véi khang thé c6 thé khéc
nhau, va néu hon mét polyme dugc gin vio, ching cé thé 13 cac phan tir twong
tu hodic khéac. Né6i chung, sb luong va/hodc dang clia cac polyme dugc st dung
d& din xuét c6 thd duge x4c dinh dua trén cic cin nhéc bao gdbm, nhung khong
chi gidi han &, cac ddc tinh hodc cac chirc nang cu thé ciia khang thé dé duogc cai
thién, lidu din xuét khéng thé s& dugc st dung & liéu phap dudi cac didu kién

duogc xac dinh .v.v. .

Theo mot phuong 4n khac, cac tiép hop ciia khang thé va céc gbc khong c6
protein c6 thé gia nhiét c6 chon loc bang céch tiép xuc véi birc xa duge cung cap.
Theo mét phuong 4n, cac gdc khong c6 protein 1a bng nano cacbon (Kam et al.,
Proc. Natl. Acad. Sci. USA 102:11600-11605 (2005)). Btic xa c6 thé 1a bat ky
budc séng nao, va bao gdm, nh&ng khong chi gidi han &, cac bude séng khong
gdy hai cho céc té bao thong thuong, nhung 1am néng céac gbc khong c6 protein
t6i mot nhiét dd ma cac té bao & gin v6i khang thé-cac gbc khéng co protein bi

tiéu diét.
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B. Céc phuong phép tai td hop va cac ché phdm

Céc khang thé c6 thé duoc san xuét sir dung cac phuong phép tai t6 hop va
cac ché phém, tic 1a, nhu mo ta trong US Patent No. 4,816,567. Theo mot
phuong an, axit nucleic dugc phén 14p ma hoéa khang thé khang C5 mé ta & day
duoc cung cip. Axit nucleic ndy c6 thé mi héa trinh tw axit amin chira VL
va/hodc trinh tu axit amin chira VH cuia khang thé (thc 14, chudi nhe va/hoic cac
chudi ning cta khang thé). Theo mdt phuong an khac nita, mdt hodc nhiéu
vecto (ttc 13, cicvecto biéu hién) bao gdm axit nucleic nay duge cung cép. Theo
mdt phuong 4n khic nita, t& bao chii bao gém axit nucleic ndy dugec cung cép.
Theo mot phuong 4n, t& bio chi bao gdm (tic 13, di dugc thay d6i voi): (1)
vecto bao gbm axit nucleic ma ma hoa trinh ty axit amin chira VL ciia khéng thé
va trinh tu axit amin chira VH cua khéang thé, hodc (2) vecto dau tién bao gém
axit nucleic ma ma hoéa trinh ty axit amin chtra VL ciia khéng thé va vecto thir
hai bao gdm axit nucleic ma m3 héa trinh tu axit amin chira VH ctia khéng thé.
Theo modt phuong an, t& bao cha 14 c6 nhan, tirc 13, t& bao budng trimg chudt
Trung Qudc (CHO) hoic té bao bach huyét (tic 13, té bao Y0, NSO, Sp20). Theo
mdt phuong an, phuong phap tao khang thé khang C5 dugc cung clp, trong d6
phuong phap bao gdm viée nudi cy té bao chi bao gém axit nucleic ma héa
khéng thé, nhu dugc cung cp trén day, dudi cic didu kién thich hop dé biéu
hién khang thé, va tiy ¥ hdi phuc khang thé tir té bao chu (hoic théng qua nudi

cy té bao chu).

Déi v6i viee san xudt tai tdi hop cta khang thé khang C5, axit nucleic ma
hoéa khang thé, tirc 13, nhu mo ta trén déy, 13 khang thé dugc phan 14p va duge
chén vao mot hodc nhiéu vecto dé nhan ban va/hodc biéu hién trong t& bao chu.
Axit nucleic nay cé thé duoc phan 14p 14p va duge sip xép trinh tu st dung céc
phuong phép théng thudng (tirc 13, bang cach sir dung cac du do oligonucleotit
ma c6 kha ning gin két dic hidu t6i cic gen ma hoéa cac chudi ning va nhe cla

khang thé).
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Céc t& bao chu thich hop dé nhan ban hojc biéu hién cta cac vecto ma hoa
khang thé bao gdm cac té bao khong nhan hodc c6 nhan mo ta & day. Vi dy, céc
khang thé c6 thé dugc san xuét trong vi khuin, cu thé khi glycosyl héa va chirc
nang kich thich Fc 14 khong cAn thiét. Di véi viée bidu hién céc doan khang thé
va céc polypeptit trong vi khudn, tham khao, tic 13, cac US Patent No.
5,648,237, 5,789,199, va 5,840,523. (tham khao thém Charlton, Methods in
Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, NJ, 2003),
pp. 245-254, md ta viée biéu hién clia cac doan khang thé trong E. coli.) Sau khi
bidu hién, khang thé c6 thé dugc tach tir hdn hop t& bao vi khudn trong mét

phan hoa tan va c6 thé con dugc tinh ché.

Ngoai céc vi khuén khéng nhan, vi khuin c6 nhan nhu ndm dang s¢i hoic
ndm men 13 thichh hop dé vat chii nhan ban hozc biéu hién dbi véi cac vecto ma
hoa khang thé, bao gdm nidm va nim men cé cic chudi phan tng héa sinh
glycosyl hoa da duge "duoc lam twong thich v6i ngudi," din dén viec san xuét
ctia khang thé v6i gbc glycosyl héa ddy du hoic mét phan & ngudi. Thain khao
Gerngross, Nat. Biotech. 22:1409-1414 (2004), va Li et al., Nat. Biotech.
24:210-215 (20006).

Céc té bao chu thich hop dbi véi viée biéu hién cua khang thé glycosylat
hoa con c6 ngudn gde tir cac sinh vat da bao (khdng xuong séng hodc cb xuong
sdng). Cac vi du cta cac té bao khong xuong séng bao gdm thuc vat va cac té
bao con tring. R4t nhidu ching vi khun dd dugc xac dinh dé str dung trong viéc
tiép hop véi céc té bao con trung, dic biét 1a viée truyén cac té bao Spodoptera

frugiperda.

Cac viéc nudi céy té bao ﬂ‘ll_l’C vat c6 thé duge st dung lam céc vat chu.
Tham khao, tic 13, cac US Patent No. 5,959,177, 6,040,498, 6,420,548,
7,125,978, va 6,417,429 (md ta ky thuat PLANTIBODIES™ d san xuit cac
khang thé trong viéc ciy ghép thuc vat). |
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Céc té bao c6 xuong sdng cb thé duqc st dung lam cac vat chu. Vi du, cac
dong té bao dong vat co via dugc didu chinh dé ting truéng trong thé van c6 thé
¢6 hitu ich. Cac vi du khac cua cac dong té bao chi clia dong vat c6 vit hitu ich
nhu dong than khi CV1 dugc cai bién béi SV40 (COS-7); dong thén phdi thai &
nguoi (céac té bao 293 hoic 293 nhu mo ta, tic 13, trong Graham et al., J. Gen
Virol. 36:59 (1977)); céc té bao than chudt so sinh (BHK); céc té bao sertoli
chuot (cac té bao TM4 nhu mo ta, tic 13, trong Mather, Biol. Reprod. 23:243-
251 (1980)); céc t& bao than khi (CV1); cac té bio than khi chau Phi (VERO-
76); cac té bao ung thu cb tir cung & nguoi (HELA); cac té bao gan ché (MDCK;
céc té€ bao gan chudt trau (BRL 3A); céc té bao phdi 6 ngudi (W138); cac té bao
gan & nguoi (Hep G2); khdi u v chudt (MMT 060562); céc t& bao TRI, nhu md
ta, tirc 13, trong Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982); cac té
bao MRC 5; va cac t& bao FS4. Other cac dong té bao chu cua dong vat c6 vi
hitu ich bao gdm céc té bao budng trimg chudt Trung Quéc (CHO), bao gbém
DHFR- c4c t& bao CHO (Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216
(1980)); va cac dong t& bao u tay nhu YO0, NSO va Sp2/0, DPé xem xét lai cac
dong t& bao chil & dong vat c6 vii thich hop d& san xut khang thé, tham khao,
tire 13, Yazaki va Wu, Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed.,
Humana Press, Totowa, NJ), pp. 255-268 (2003).

Cac khéng thé da dong duoc nubdi cdy & cac dong vat bang cach tiém dudi
da (sc) hodc trong mang bung (ip) nhiéulan ctia khang nguyén va ta dugc c6 lién
quan. Diéu nay co thé ¢6 ich dé tiép hop khang nguyén c6 lién quan t6i protein
ma giy mién dich téi c4c loai duge giy mién dich, tic 13, hemocyanin cla con
ha, albumin huyét thanh, thyroglobulin bo, hodc chét @c ché trypsin dau nanh st
dung tidc nhéan din xuit hodc hai chic ning, vi du, maleimidobenzoyl
sulfosucxinimit este (tiép hop véi cac gbc xystein), N-hydroxysucxinimit (qua
cac gbc lysin), glutaraldehyt, sucxinic anhydrit, SOCl,, hodc R'N=C=NR, khi R
va R! 1 cdc nhom alkyl khac nhau.
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Céac dong vat (thudng 1a dong vat c6 vu khong phai 1a nguoi) duoc mién
dich chéng lai khang nguyén, cac tiép hop tao mién dich, ho#ic cac din xuét
bang cach két hop, tc 13, 100 microgam hodc 5 microgam cla protein hodc tiép
hop (dbi vé6i tho hodc chudt, tuong mg) véi 3 khéi lwong ctia Freund hoan thién
ta duoc va tiém dung dich trong da tai nhiéu vi tri. M6t thang sau cac dong vat
dugc tang cudng véi 1/5 dén 1/10 lugng peptit ban d4u hoic tiép hop trong
Freund hoan thién t4 dugc bé‘mg cach tiém du6i da tai nhiéu vi tri. Bay dén 14
ngdy sau d6 cac dong vat nay bj chay mau va huyét thanh dugc thir nghiém a6i
v&i d6 chin khang thé. Cac dong vat dugc ting cudng cho dén khi binh 6n
chudn d9. T6t hon 13, déng vat dugc ting cudng véi tiép hop cia ciing mdt
khéng nguyén, nhung dugc tiép hop véi protein khac va/hodc qua téc nhén gin
két chéo khéc nhau. Cac tiép hop c6 thé dugc tao trong moi trudng nudi ciy té
bao tai tb hop nhu hdn hop protein. Ngoai ra, cdc tdc nhin tdng hop nhu phén

thich hop dugc sir dung dé ting cudng phan tmg mién dich.

Cac khang thé don dong thu dugc tir mot quin thé ctia cic khang thé ddng
nhAt, tirc 13, cc khang thé riéng biét chira quan thé gidng nhau ngoai trr cdc dot
bién c6 thé xudt hién tu nhién va/hojc cc bién ddi hau tinh tién (tc 13, céc sy
ddng phan hoéa, amit hoa) co thé c6 trong cic lugng nhé. Do d6, thuat ngit "don
dong" cho thiy cac dic tinh cta khang thé nhung khong phai 1a hdn hop cla cac
khang thé riéng r&.

Vi du, cac khang thé don dong cé thé dugc tao sir dung phuong phép lai té
bao dau tién dugec mo ta boi Kohler et al. Nature 256(5517):495-497 (1975).
Trong phuong phép lai té bao, chudt hodc dong vat vat chu thich hop khac, nhu
chu6t nhit, dugc mién dich nhu & trén diy md ta dé gay phan ung véi té bao
bach huyét ma san xuét hodc c6 kha ning san xut cac khang thé s& gén két dic
hiéu vdi protein dugce sir dung d8 mién dich. Ngoai ra té bao bach huyét c6 thé

duoc mién dich trong 6ng nghiém.

T4c nhan mién dich s& thudng bao gdm protein khang nguyén hodc bién thé

hon hop ctia n6. Thong thudng hodic cac té bao bach huyét mau ngoai bién (cac
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PBL) dugc str dung néu céc té bao & nguoi duge yéu cAu, hojc céc té bao 14 lach
hoic cac té bao nut hach bach huyét duoc sir dung néu cc ngudn dong vat co vl
khong phai 1a nguodi duoc yéu cau. Té bao bach huyét sau d6 dugc két hop véi
dong té bao bét hdi sir dung tac nhan két hop thich hop, nhu polyetylen glycol,
dé tao t& bao lai (Goding, Monoclonal Antibodies: Principles va Practice,
Academic Press (1986), pp. 59-103). |

Céc dong té bao bt hdi thudng bién ddi cac té bao ciia dong vat c6 v, cu
thé 13 t& bao u tiy cla lodi gim nhdm, bd va ngudi. Thong thudng, cac dong té
bao u tiy cuia chudt hodc chudt cdng duge sit dung. Véc té bao lai do d6 duogc
didu ché duoc nhén giéng va nudi cAy trong mdi trudng nudi cay thich hop ma
wru tién hon 13 chita mét hoidc nhidu c4c chat ma vrc ché sy phat trién hodc ton tai
clia céc té bao u tuy gdc. Vi du, néu céc t& bao u tiy gbc ﬂﬂéuvenzynl
hypoxantin guanin phosphoribosyl transferaza (HGPRT hoic HPRT), moi
trudng nudi ciy d6i véi cac té bao lai s& thuong bao gdm hypoxantin,
aminopterin, va thymidin (trung gian HAT), 1a nhing chit ma ngin ngira su
phét trién ctia cac té bao thiéu HGPRT.

Cac t& bao u tiy bAt hdi duge uu tién hon 13 céc ché bao néi ma hiéu qua,
viéc hd trg san xuét mic dd cao cua khang thé bai cac t& bao san xuit khang thé
dugc chon loc, va nhay cdm vGi mdi truong nhu moi truong HAT. Trong s6
ching, dugc wu ti€n hon 1a cac dong té bao u tay thudc bd gim nham, nhu céc
dong té bao c6 ngudn gde tir khdi u chuét MOPC-21 va MPC-11 san co tir Salk
Institute Cell Distribution Center, San Diego, California USA, va cac té bao SP-
2 (va cac dan xuét cta né, tic 13, X63-Ag8-653) sin céd tir American Type
Culture Collection, Manassas, Virginia USA. Céc dong té bao di u ty & ngudi-
chudt va u tdy nguoi con duge mé ta dé san xuit cac khang thé don dong &
ngudi (Kozbor et al., J Immunol. 133(6):3001-3005 (1984); Brodeur et al.,
Monoclonal Khang thé Production Techniques va Applications, Marcel Dekker,
Inc., New York (1987), pp. 51-63).
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MBoi trudng nudi cdy trong dé cac té bao lai ting 1én duoc thir nghiém dé
san xuét cac khang thé don dong truc tiép chéng lai khang nguyén. Tét hon 1a,
ghn két dic hidu cta cac khang thé don dong dugc san xuét bdi cac té bio lai
duge x4c dinh boi thir nghiém gén két két tia mién dich hodc boi thir nghiém
gén két in vitro, nhu thir nghiém mién dich phéng xa (RIA) hoic thtt nghiém
hép thy mién dich gén két enzym (ELISA). Cac k¥ thuit va thr nghiém nay
duoc biét dén trong linh vue k§ thuét. Vi du, 4i luc gin két c6 thé duoc x4c dinh
bdi phén tich Scatchard cua Muhson, Anal Biochem. 107(1):220-239 (1980).

Sau khi céc té bao lai dugc nhan réng rﬁng san xuét cc khéng.thé co su dac
hiéu, ai luc, va/hoac hoat tinh mong muén, cac ban sao ¢ thé duoc nhan ban
phu bing cic quy trinh pha lodng c6 giéi han va dugc phat trién theo cac
phuong phap chuin (Goding, néu trén). Cac méi trudng nudi cAy thich hop bao
gém, vi du, m6i truong D-MEM hodac RPMI-1640. Ngoai ra, cac t& bao lai co

thé duoc phat trién in vivo nhu 1a cac khdi u & dong vat co vu.

Céc khang thé don dong dugc san ra bai cac nhan ban phu dugc tich riéng
khoi méi trudng nudi cdy, dich ¢b trudng, hoic huyét thanh bang cac quy trinh
tinh ché globulin mién dich théng thudng nhu, vi du, protein A-Sepharoza, sdc

ky hydroxyapatit, dién di gel, su ti€u thé dia, hodc sic ky ai luc.

Céc khang thé c6 thé dugc san xuét bang cach mién dich dong vat vat chi
thich hop chdng lai khang nguyén. Theo mét phuong 4n, khang nguyén 1a
polypeptit bao gdm C5 c6 d6 dai ddy di. Theo mét phuwong 4n, khédng nguyén 13
polypeptit chtra chudi beta (SEQ ID NO: 40) ciia C5. Theo mdt phuong 4n,
khang nguyén 1a polypeptit chira mién MG1-MG2 (SEQ ID NO: 43) ctia chudi
beta cua C5. Theo mét phuong 4n, khdng nguyén la polypeptit chira mién MG1
(SEQ ID NO: 41) ctia chudi beta cia C5. Theo mdt phuong 4n, khang nguyén 13
polypeptit chira ving tuong mg véi cic axit amin tai cac vi tri 19 dén 180 cua
chudi beta ctia C5. Theo mét phurong 4n, khang nguyén 13 polypeptit chita viing
turong Ung véi cic axit amin tai cac vi tri 33 dén 124 ciia chudi beta ctia C5.

Theo mét phuong 4n, khang nguyén 13 polypeptit bao gdm it nhét mét doan
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dugc chon tir cac axit amin 47-57, 70-76, va 107-110 cua chudi beta (SEQ ID
NO: 40) ctia C5. Theo mdt phuong an, khang nguyén 1a polypeptit bao gbm
doan cta chubi beta ciia C5 ma bao gém it nhat mot axit amin dugce chon tir
nhém bao g?)m Thr47, Glu48, Ala49, Phe50, Asp51, Ala52, Thr53, Lys57,
His70, Val71, His72, Ser74, Glu76, Val107, Ser108, Lys109, va His110, Theo
mot phuong an, khang nguyén 1a polypeptit bao gbm doan cua chudi beta ctia
C5 ma bao gdm it nhit mét axit amin dwgc chon tir nhém bao gdm Glu48,
Asp51, His70, His72, Lys109, va His110, con dugc bao gbm trong sang ché 13
cac khang thé dugc san xuét bing cich mién dich dong vat chéng lai khang
nguyén. Cac khang thé c6 thé két hop véi bit ky cac dic trung nio, riéng 1& hodc

két hop, nhu md ta trong " cic khang thé khang C5 mAu" trén day.
C. Cac thir nghiém

Céc khang thé khang C5 duogc cung cip & day c6 thé dugc nhan dang, sang
loc, hodc dic trung cho cic ddc tinh vat ly/hda hoc va/hoac cac hoat tinh sinh

hoc boi cac thir nghiém khac nhau da dugc biét dén trong linh vuc k¥ thuét.
1. Céc thtr nghiém gén két va cac thir nghiém khac

Theo mot khia canh, khang thé theo séng ché dugc thu nghiém ddi vé6i hoat
tinh gén két khang nguyén ciia nd, tic 13, bang cach phwong phép da dugc biét

dén nhu ELISA, thdm tich West_ern, BIACORE (nhén duoc da dang ky), .v.v..

Theo khia canh khéc, cac thit nghiém canh tranh c6 thé dugc st dung dé
x4c dinh khang thé ma canh tranh dé gin két véi C5 véi khang thé khang C5 md
t4 & day. Theo cac phuong an nhit dinh, khi khang thé canh tranh nay c6 mit
vuot trdi, s& ngan chin (tirc 13, 1am giam) su gén két cua khang thé lién quan téi
C5 béi it nhat 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, hodc nhiéu hon. Theo mét s truong hop, viée gin két bi tc
ché béi it nhat 80%, 85%, 90%, 95%, hodc nhidu hon. Theo cic phwong 4n nht
dinh, khang thé canh tranh nay gén két véi cling mét epitop (tirc 13, hoic epitop
d6i xtmg mach théng) ma duogc gin két boi boi khang thé khang C5 md ta & day
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(tirc 13, khang thé khang C5 mé ta trong bang 2). Cac phuong phép> mau dién
hién dé tao ban dd epitop c6 lién két khang thé dugc cung cép trong Morris,
"Epitop Mapping Protocols," trong Methods in Molecular Biology vol. 66
(Humana Press, Totowa, NJ) (1996).

Trong thir nghiém canh tranh mau, C5 ¢b dinh duoc u trong dung dich bao
gbm khéng thé du tién dugc dan nhan (tham khao) gén v6i C5 va khang thé tha
hai khong dugc déan nhén dugce thir nghiém vé kha nang canh tranh cua nd véi
khang thé dAu tién dé gén két voi C5. Khang thé thir hai c6 thé c6 mit & sy noi
trén mat té bao lai. Nhu 13 mot d6i chimg, C5 ¢ dinh duge 1 trong dung dich
chira khang thé diu tién dugc dan nhan khong phai 13 khang thé thtt hai khong
duoc dan nhan. Sau khi & duéi cac didu kién cho phép dé gén két khang thé dau
tién t&i C5, khang thé khong dugc gin két du thira duge loai bd, va lugng dan
nhan lién quan dén C5 ¢b dinh duge do. Néu luong dan nhan lién quan dén C5
cb dinh bi giam dang ké trong méu thir nghiém so véi mau d6i chimg, thi diéu
d6 cho thdy ring khang thé thi hai dang canh tranh vé6i khang thé thir nhét dé
gén két véi C5. Tham khao, Harlow va Lane, cic khang thé: A Laboratory
Manual ch,14 (Cold Spring Harbor Laboratory, Cold Spring Harbor, NY) (1988).

Trong thir nghiém canh tranh mau khac, sy phan tich BIACORE (nhdn
duge d3 ding ky) duoc sir dung dé xac dinh kha ning cta khang thé khang C5
thir nghiém canh tranh véi viéc gén két voi C5 béi (tham khao) khéng thé khang
C5 thtr hai. Theo m6t khia canh khic trong d6 cong cu BIACORE (nhédn dugc
da ding ky) (vi du, BIACORE (nh#n dugc dd dang ky) 3000) duoc van hanh
theo céc khuyén nghi ciia nha san xuét, protein C5 dugc ghi lai trén mot chip
CM5 BIACORE (nhan duoc d3 ding ky) sir dung k¥ thuét chuén da dugc biét
dén trong linh vuc k¥ thuat dé tao bé mit dugc phu C5. 200-800 Don vi cong
hudng cia C5 s€ dugc nbi vao chip (mét lwong ma cho mic do cé thé dé dang
xac dinh viéc gén két nhung c6 thé bdo hoa boi cac ndng db cla khang thé thir
nghiém dugc sir dung). Hai khang thé (tirc 13, khang thé thir nghiém va tham

khao) dugc danh gia vé& kha ning canh tranh ctia ching véi nhau dugc tron & ty
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16 mol 1:1 cda céc vi tri gn két trong chét dém thich hop dé tao hdn hop thir
nghiém. Khi tinh toan céc nck)ng. do trén cac vi tri gén két dua trén trong luong
phan tir cia khang thé thir nghiém hoic khang thé tham khao dugc coi 1a tong
trong luong phan tr cua khang thé tuvong tng chia cho sd luong vi fri gin két C5
trén khang thé. Nong d6 ctia mdi khang thé (tc 13, khang thé thir nghiém va
tham khao) trong hdn hop thir nghiém nén du cao dé d& dang 1am bdo hoa céc
vitri gén két dbi vdi khang thé trén cac phén tr C5 dugc ghi trén chip BIACORE
(nhan dugc da dang ky). Cac khang thé thir nghiém va tham khao trong hdn hop
¢6 ciing ndng d6 mol (trén co s& gan két), gitra 1,00 va 1,5 micromol (trén co s&
vi trf gén két). Cac dung dich riéng biét chira khéng thé thir nghiém riéng r& va
khang thé kham khao riéng ré con dugc didu ché. Khang thé thir nghiém va
khang thé tham khao trong cac dung dich ndy nén trong ciing mot chr?it dém va &
cing mét néng dd va didu kién nhu trong hdn hop thir nghiém. Hon hop thir
nghiém chira khang thé thir nghiém va khéng thé tham khao dugc dua qua chip
BIACORE dugc pht C5 (nhén duoc da ding ky) va tong lugng gén két dugc ghi.
Chip nay sau dé dugc xur ly dé loai bo thir nghiém gén két hodc khang thé tham
khao ma khong lam hong chip gin két C5. Thong thudng, didu nay dugc thuc
hién bang cach xir 1y chip véi 30 mM HC1 trong 60 gidy. Dung dich ctia khang
thd tht nghiém riéng 18 duoc dua qua bé mit duge phi C5 va luong gén két
dugc ghi. Chip nay dugc xur ly mot 14n nita @8 loai bé toan bd khang thé duoc
gian két ma khoéng lam héng chip gin két C5. Dung dich cia khéng thé tham
khao riéng ré dugc dua qua bé mit duge phii C5 va lugng gén két duoc ghi. Su
gén két t6i da theo 1y thuyét ciia hdn hop khéang thé thir nghiém va khang thé
tham khao sau d6é dugc tinh toan, va 13 téng cua su gén két cuia mdi khang thé
(tirc 1a thir nghiém va tham khao) khi dugc dua qua bé mit C5 mot cach riéng ré.
Néu su gin két ctia hdn hop 14 nhé hon so véi lugng t6i da theo ly thuyét thi
khang thé thir nghiém va khéng thé tham khao dang canh tranh véi nhau dé gan
két C5. Do d6, khang thd khang C5 thi nghiém canh tranh 14 khéng thé s& gin
két v6i C5 trong thir nghiém ngin chin BIACORE trén diy (nhin dugc d3 dang
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ky) sao cho trong sudt qué trinh thir nghiém va véi sy ¢6 mit cla khang thé
khéng C5 tham khéo, su gin két dugc ghi gitta 80% va 0,1% (tirc 13, 80% > t6i
4%) ctia gén két tbi da theo ly thuyét, cu thé hon la gitta 75% va 0,1 % (tuc 13,
75% dén 4%) ctia gan két t6i da theo 1y thuyét, va cu thé hon nita 13 gitta 70% va
0,1% (tirc 13, 70% dén 4%) cia gén két tdi da theo 1y thuyét (nhu dugc xac dinh
trén ddy) ciia khang thé thir nghiém va khang thé tham khao mét cach két hop.

Theo céc phuong 4n nhét dinh, khéng thé khang C5 theo séng ché canh
tranh dé ge"m két C5 véi khang thé bao gém mot cip VH va VL dugc chon tur
khang thé CFA0341 va CFA0330, Theo mét sb phuong 4n, khang thé khéng C5
canh tranh dé gin két C5 véi khang thé duge chon tur: CFA0538, CFA0501,
CFA0599, CFA0307, CFA0366, CFA0675, va CFA0672. Theo mot sé phuong
4n, khang thé khang C5 canh tranh dé gén két C5 véi khang thé CFA0329. Theo
mot s6 phuong 4n, khang thé khang C5 canh tranh dé gén két C5 véi khang thé
CFA0666.

Theo céc phuong an nhét dinh, khéng thé khang C5 theo sing ché canh
tranh d& gén két C5 véi khéng thé bao gdm mét cip VH va VL clia khang thé
CFA0305 hoic 305LO5. |

Theo mdt phuong 4n khéc nita, khang thé khang C5 gin két véi C5 c6 ai
luc cao hon tai pH trung hoa so véi pH c6 tinh axit. Theo cic phuong an nhét
dinh, khang thé khang C5 theo séng ché canh tranh dé gén két C5 véi khang thé
bao gém mot cip VH va VL dugce chon tir: CFA0538, CFA0501, CFA0599,
CFA0307, CFA0366, CFA0675, va CFA0672. Theo mét s& phuong én; khang
thé khang C5 canh tranh dé gin két C5 véi khang thé CFA0666. Theo mot
phuong an khac nfta, khang thé khang C5 gén két véi C5 c6 i lyc cao hon &

pH=7,4 so v6i & pH=5,8.

Theo mét phuong an khac nita, khang th8 khang C5 gén két véi C5 c6 4i
luc cao hon tai pH trung hoa so véi pH c¢6 tinh axit. Theo cic phuong an nhét

dinh, khang thé khang C5 theo sang ché canh tranh @& gén két C5 véi khang thé
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bao gdm mot cip VH va VL cta khang thé CFA0305 hozc 305LO5. Theo mot
phuong 4n khéc nita, khang thé khang C5 gin két véi CS5 ¢6 4i lyc cao hon &

pH=7,4 so v4i & pH=5,8.

Theo céc phuong 4n nhét dinh, khang th8 khang C5 theo sang ché canh
tranh dé gén két C5 véi khang thé bao gdbm mot cip VH va VL duge chon tir
VH cua SEQ ID NO:22 va VL cia SEQ ID NO:26, hodac VH cua SEQ ID
NO:21 va VL ctia SEQ ID NO:25. Theo mot s& phwong 4n, khéng thé khang C5
canh tranh dé gén két C5 véi khang thé bao gdm mét cip VH va VL duge chon
tir: (a) VH cua SEQ ID NO: 5 va VL cia SEQ ID NO: 15; (b) VH cua SEQ ID
NO: 4 va VL ctia SEQ ID NO: 14; (¢) VH ciia SEQ ID NO:6 va VL cua SEQ ID
NO:16; (d) aVH ctia SEQ ID NO:2 va VL ctia SEQ ID NO:12; (e) VH ciia SEQ
ID NO: 3 va VL cta SEQ ID NO: 13; (f) VH cua SEQ ID NO: 1 va VL cla
SEQ ID NO: 11; (g) VH cia SEQ ID NO:9 va VL ctia SEQ ID NO:19; (h) aVH
ctia SEQ ID NO:7 va VL ctia SEQ ID NO:17; va (i) aVH cta SEQ ID NO:8 va
VL cia SEQ ID NO:18. Theo mét sb phuong 4n, khang thé khang C5 canh tranh
dé gén két C5 voi khang thé bao gdm VH ciia SEQ ID NO:23 va VL cta SEQ
ID NO:27. Theo mdt s phuong 4n, khang th8 khang C5 canh tranh dé gin két
C5 véi khang thé bao gdbm VH clia SEQ ID NO:7 va VL cida SEQ ID NO:17.

Theo cac phuong 4n nhét dinh, khang thé khang C5 theo sang ché canh
tranh d& gén két C5 v6i khang thé bao gdm mét cip VH va VL dugc chon tir: (a)
VH cua SEQ ID NO:1 va VL ctia SEQ ID NO:11; (b) VH ctia SEQ ID NO: 22
va VL ctia SEQ ID NO:26; (¢) VH cua SEQ ID NO:21 va VL cua SEQ ID
NO:25; (d) VH ctia SEQ ID NO: 5 va VL cua SEQ ID NO:15; (e) VH cua SEQ
ID NO:4 va VL ctia SEQ ID NO:14; (f) VH cia SEQ ID NO: 6 va VL ctua SEQ
ID NO: 16; (g) VH ctia SEQ ID NO:2 va VL cua SEQ ID NO:12; (h) VH cua
SEQ ID NO: 3 va VL cua SEQ ID NO: 13; (i) VH cua SEQ ID NO:9 va VL cua
SEQ ID NO:19; (j) VH ctia SEQ ID NO:7 va VL ctaa SEQ ID NO: 17; (k) aVH
cua SEQ ID NO:8 va VL cua SEQ ID NO:18; (1) VH ctia SEQ ID NO: 23 va VL
ctia SEQ ID NO:27; va (m) VH ciia SEQ ID NO:10 va VL cua SEQ ID NO:20,
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Theo cac phuong an nhit dinh, khang thé khang C5 theo sang ché canh
tranh dé gén két C5 véi khang thé bao gf‘)m mot cip VH va VL dugc chon tur: (a)
VH ctia SEQ ID NO: 22 va VL ctia SEQ ID NO:26; (b) VH cua SEQ ID NO:21
va VL cua SEQ ID NO:25; (c) VH cua SEQ ID NO: 5 va VL cua SEQ ID
NO:15; (d) VH cua SEQ ID NO:4 va VL cia SEQ ID NO:14; (e) VH cua SEQ
ID NO: 6 va VL cua SEQ ID NO: 16; (f) VH cua SEQ ID NO:2 va VL cua SEQ
ID NO:12; (g) VH cua SEQ ID NO: 3 va VL cta SEQ ID NO: 13; (h) VH cua
SEQ ID NO:9 va VL cua SEQ ID NO:19; (i) VH cia SEQ ID NO:7 va VL cua
SEQ ID NO: 17; (j) aVH cia SEQ ID NO:8 va VL cia SEQ ID NO:18; (k) VH
cta SEQ ID NO: 23 va VL cta SEQ ID NO:27.

Theo céc phuong an nhét dinh, khéng thé khang C5 theo sang ché canh
tranh d& gin két C5 v6i khang thé bao gdm mét cip VH va VL dugc chon tir
VH ctia SEQ ID NO:1 va VL ctia SEQ ID NO:11, hozc VH ctia SEQ ID NO:10
va VL cta SEQ ID NO:20,

Theo mot phuong an khéc nira, khang thé khang C5 gin kbt véi C5 c6 4
luc cao hon tai pH trung hoa so véi pH c6 tinh axit. Theo céac phuorhg 4n nhét
dinh, khang thé khang C5 gén két v6i C5 c6 4i luc cao hon tai pH trung hoa so
vé6i pH ¢6 tinh axit va canh tranh d& gan két C5 véi khang thé bao gdm mdt cip
VH va VL dugc chon tir: (a) VH cia SEQ ID NO:1 va VL cida SEQ ID NO:11;
(b) VH cua SEQ ID NO: 5 va VL ciia SEQ ID NO:15; (¢) VH cta SEQ ID NO:4
va VL ctia SEQ ID NO:14; (d) VH cta SEQ ID NO: 6 va VL cua SEQ ID NO:
16; (¢) VH ctua SEQ ID NO:2 Vé VL cia SEQ ID NO:12; (f) VH cua SEQ ID
NO: 3 va VL ctia SEQ ID NO: 13; (g) VH cia SEQ ID NO:9 va VL cua SEQ ID
NO:19; (h) VH ctia SEQ ID NO:7 va VL ctia SEQ ID NO: 17; (i) aVH ctia SEQ
ID NO:8 va VL caa SEQ ID NO:18; va (j) VH cua SEQ ID NO:10 va VL cua
SEQ ID NO:20, Theo mét phuong 4n khac niva, khang thé khang C5 gén két véi

C5 c¢6 ai luc cao hon & pH=7,4 so v6i ¢ pH=5,38.

Theo mdt s6 phwong 4n, khang thé khang C5 gan két véi C5 c6 4i luc cao

hon tai pH trung hoa so v6i pH c6 tinh axit va canh tranh dé gén két C5 véi
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khang thé bao gdm mét cip VH va VL dugce chon tir: (2) VH cua SEQ ID NO: 5
va VL cta SEQ ID NO: 15; (b) VH ctia SEQ ID NO: 4 va VL cua SEQ ID NO:
14; (c) VH ctia SEQ ID NO:6 va VL cua SEQ ID NO:16; (d) aVH cua SEQ ID
NO:2 va VL ctia SEQ ID NO:12; () VH ciia SEQ ID NO: 3 va VL cua SEQ ID
NO: 13; (f) VH ctia SEQ ID NO: 1 va VL cta SEQ ID NO: 11; (g) VH cua SEQ
ID NO:9 va VL ctua SEQ ID NO:19; (h) aVH cta SEQ ID NO:7 va VL cua SEQ
ID NO:17; va (i) aVH cua SEQ ID NO:8 va VL cua SEQ ID NO:18. Theo mét
phuong 4n khéc nita, khang thé khéang C5 gin két véi C5 c6 4i luc cao hon &

pH=7,4 so véi & pH=5,8.

Theo mdt sb phuong 4n, khang thé khang C5 gén két v6i C5 ¢b 4i luc cao
hon tai pH trung hoa so v&i pH c6 tinh axit va canh tranh dé gén két C5 voi
khéng thé bao gdbm mét cip VH va VL dugc chon tir VH ciia SEQ ID NO:1 va
VL cua SEQ ID NO:11, hodc VH cia SEQ ID NO:10 va VL cua SEQ ID NO:20,
Theo mét phuong 4n khic nita, khang thé khang C5 gén két véi C5 ¢6 4i luc cao

hon & pH=7,4 so véi & pH=5,8.

Theo c4c phuong an nhét dinh, liéu khang thé khang C5 theo séng ché gin
két v6i epitop ndo do c6 thé duge xac dinh nhu sau: Cac dot bién diém C5 trong
d6 axit amin (ngoai trir alanin) trén C5 duogc thé véi alanin dugc bi_éu hién trong
céc t& bao 293, va viée gin két ctia khang thé khang C5 téi cac dot bién C5 dugc
thir nghiém qua ELISA, thim tach Western hoic BIACORE (nhén dugc d3 ding
ky); trong d6 viéc giam dang ké hoic loai bé viéc gin két ciia khang thé khang
C5 dén dot bién C5 lién quan dén viée gén két ctia né téi C5 dang tu nhién cho
thdy ring khang thé khéang C5 gan két véi epitop bao gbm axit amin trén C5.
Theo cac phuong an nhét dinh, axit amin trén C5 dugc thé véi alanin duoc chon
tr nhom bao gé)m Glu48, Asp51, His70, His72, Lys109, va His110 cua chudi
beta cua C5 (SEQ ID NO:40). Theo mdt phuong &n khac nira, axit amin trén C5
dugc thé véi alanin 13 Asp51 hodc Lys109 cta chudi beta ctia C5 (SEQ ID
NO:40).
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Theo mdt phuong 4n khéc, liéu khang thé khang C5 c6 cac dic tinh gan két
phu thudc pH gén két véi epitop nao d6 c6 thé duoc xac dinh nhu sau: Céac dot
bién diém C5 trong d6 gdc histidin trén C5 duoc thé véi axit amin khac (tuc 13,
tyrosin) dugc biéu hién trong cac té bao 293, va viéc gén két cua khéang thé
khang C5 dén céc dot bién C5 duge thir nghiém qua ELISA, thdm tach Western
hoiic BIACORE (nhin dugc d3 ding ky); trong d6 viéc gidm mot cach dang ké
viéc gin két ctia khang thé khang C5 dén C5 dang tw nhién & pH c6 tinh axit lién
quan dén viéc gin két cta né téi dot Bién C5 & pH c6 tinh axit, cho thdy ring
khang thé khang C5 gén két véi epitop bao gom gbc histidin trén C5. Theo mdt
phuong an khéc nita, viéc gin két cua khang thé khang C5 dén C5 dang tu nhién
tai pH trung hoa khong bi giam nhidu lién quan dén gin két ctia nd tdi dot bién
C5 tai pH trung hoa. Theo cdc phuong 4n nhit dinh, gbc histidin trén C5 duge
thé voi axit amin khic dugc chon tir nhém bao gém His70, His72, va His110
ctia chudi beta ciia C5 (SEQ ID NO:40). Theo mdt phuong an khéc nita, gbc

histidin His70 duoc thé véi tyrosin.
2. Cac thtr nghi€m hoat tinh

Theo mot khia canh, c4c thir nghiém dugc cung cip dé x4c dinh cic khang
thé khang C5 c6 hoat tinh sinh hoc. Hoat tinh sinh hoc may bao gém, tc 1a, tc
ché su hoat hoa cua C5, ngan nglra sy phan tach cua C5 dé hinh hanh C5a va
C5b, ngén chin sy truy cép cia convertaza C5 t6i vi tri phéan tach trén C5, ngan
ngira hoat tinh thiéu mau do tan huyét gdy ra béi su hoat héa ctia C5, .v.v.. Céc
khang thé c6 hoat tinh sinh hoc in vivo vd/hoic in vitro con duge cung cap.

Theo céc phuong 4n nhét dinh, khang thé theo sang ché dugc thir nghiém
dbi véi hoat tinh sinh hoc nay.

Theo céc phuong 4n nhat dinh, liéu khang thé thir nghiém tic ché sy phan
tach ctia C5 thanh C5a va C5b, dugc x4ac dinh bing cic phuong phép mo ta
trong, tic 1a, Isenman et al., J Immunol. 124(1):326-331 (1980). Theo mot

phuong 4n khéc, con duge xac dinh bing cic phuong phap dé do mot cach cu
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thé cac protein C5a va/hosic C5b duge phan cat, tic 13, cac ELISA hodc cac
thiAm tach Western. Khi mdt luong giam ciia san phdm phén tach ctia C5 (tuc 13,
C5a va/hoic C5b) duge do véi su co mat cta (hodc tiép xtic véi) khang thé thir
nghiém, khéang thé tht nghiém duoc xéc dinh 13 khang thé ma c6 thé &rc ché su
phén tach cua C5. Theo cac phuong an nhét dinh, ndng d6 va/hodc hoat tinh sinh
Iy hoc ctia C5a c6 thé dugc x4c dinh bang cic phuong phap, tirc 13, cac thir
nghiém tinh theo hoéa chét, cic RIA, hoic cac ELISA (tham khao, tic 13, Ward
va Zvaifler J. Clin. Invest. 50(3):606-616 (1971)).

Theo céc phuong 4n nhit dinh, liéu khang thé thir nghiém ngan chin sy
truy cap cua convertaza C5 t6i C5 dugce xéc dinh béng cac phuong phép dé do
c4c su twong tdc protein gifta convertaza C5 va CS5, tic 13, cac ELISA hodc
BIACORE (nhan dugc di ding ky). Khi cac sy tuong tac bi gidm véi sy ¢o mat
ctia (hodic tiép xtc voi) khang thé thir nghiém, khang thé thir nghiém duoc xéc

dinh 1 khang thé ma c6 thé ngin chin su truy cép clia convertaza C5 t6i C5.

Theo céc phuong 4n nhét dinh, hoat tinh C5 c6 thé dugc x4c dinh nhu 1a
mot chirc nang c6 kha ndng dung giai t& bao cua nd trong cic chét 1ong co thé
ngudi. Kha nang dung giai té bao, hodc 1am giam, cia C5 ¢6 thé dugc xac dinh
bing cac phuong phap di dugc biét dén trong linh vyc k¥ thuat, vi du, thir
nghiém thiéu mau do tan huyét thong thudng, nhu thir nghiém phan hiy duge
mo ta bdi Kabat va Mayer (eds), Expérimental Immunochemistry, 2nd Edition,
135-240, Springfield, IL, CC Thomas (1961), trang 135-139, hodc cac thu
nghiém thong thuong khac, nhu phuong phép phéan huy héng cau ga nhu mo ta
trong, tic 13, Hillmen et al., N. Engl. J. Med. 350(6): 552-559 (2004). Theo cac
phuong an nhét dinh, hoat tinh C5, hoic sy vrc ché cta no, dugc dinh lugng st
dung thir nghiém CH50eq. Thir nghiém CHS50eq 1a phuong phap dé xac dinh
tdng hoat tinh bd trg trong huyét thanh. Thir nghiém nay 13 thir nghiem lytic, sir
dung hong ciu nhay cam véi khang thé 1am chét hoat héa ctia chudi cic phan
g hoéa sinh bé trg, va cic su pha lodng khac nhau cia huyét thanh tht nghiém
dé xé4c dinh sbl uwong can thiét dé cho 50% sur tidu (CHS0). Phan trim phan hiy
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c6 thé duoc xac dinh, vi du, st dung quang phd ké. Thir nghiém CHS50eq cung
cip mot bién phép gian tiép cta sy hinh thanh phtc bd trg ddu mut (TCC), vi
TCC tu chiu trach nhiém cho viée do sy phan hiy. Su e ché hoat tinh C5 ¢6 thé
con duge do va/hodc do bang cach st dung cac phuong phép dugc néu tra va
duoc minh hoa trong cac vi du thir nghiém. St dung cac thir nghi€ém nay hodc
c4c thir nghiém thich hop khac, cac khang thé tmg vién c6 kha ning tc ché su
hoat hoa cua C5 c6 thé duoc sang loc. Theo cic phuong én nhét dinh, su Gc ché
clia su hoat héa C5 bao gbm it nhét 5%, 10%, 15%, 20%, 25%, 30%, 35%, hodc
40% hodc 16n hon viéc giam & su hoat héa C5 trong thir nghiém so v6i hiéu qua
kidm soat Am tinh dudi cac didu kién tuong tu. Theo mot s phuong 4n, sing
ché d& cap dén su Grc ché ctia sy hoat héa C5 béi it nhét 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, hodc 95% hodc 16n hon.

D. Céc tiép hop mién dich

Sang ché con d& cap dén céc tiép hop midn dich bao gdm khéng thé khang
C5 & day tiép hop véi mot hodc nhidu téc nhan gay doc t& bao, nhu céc téc dugc
lam twong thich véi ngudi liéu phép hodc cac duge phdm, céc tic nhan e ché
ting trudng, cac toxin (tic la, protein cac toxin, cac doc td hoat héa enzym cta
vi khudn, ndm, thuc vat, hoiic dong vit, hoic cac doan cla nd), hodc céc chét

déng vi phong xa.

Theo mot phuong 4n, tiép hop mién dich 1 tiép hop dugc pham khéng thé
(ADC) trong dé khang thé duogc tiép hop véi mot hodc nhiéu dugc phém, bao
gdm nhung khong chi giéi han & maytansinoit (tham khao, cac US Patent No.
5,208,020, 5,416,064 va Patent chau Au EP 0 425 235 B1); auristatin nhu géc
dugc phim monomethylauristatin DE va DF (MMAE va MMATF) (tham khdo,
cac US Patent No. 5,635,483 va 5,780,588, va 7,498,298); dolastatin;
calicheamixin hoic din xuit ciia né (tham khao, cac US Patent No. 5,712,374,
5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710,‘ 5,773,001, va
5,877,296; Hinman et al., Cancer Res. 53:3336-3342 (1993); va Lode et al.,
Cancer Res. 58:2925-2928 (1998)); anthracyxlin nhu daunomyxin hodc
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doxorubixin (tham khao Kratz et al., Current Med. Chem. 13:477-523 (2006);
Jeffrey et al., Bioorganic & Med. Chem. Letters 16:358-362 (2006); Torgov et
al., Bioconj. Chem. 16:717-721 (2005); Nagy et al., Proc. Natl. Acad. Sci. USA
97:829-834 (2000); Dubowchik et al., Bioorg. & Med. Chem. Letters 12:1529-
1532 (2002); King et al., J. Med. Chem. 45:4336-4343 (2002); va US Patent No.
6,630,579);, metotrexat; Vindesih; a taxan nhu doxetaxel, paclitaxel, larotaxel,

tesetaxel, va ortataxel; a trichothexen; va CC1065.

Theo m6t phuong an khac, tiép hop mién dich bao gdm khang thé nhu mé
ta & day tiép hop t6i doc t6 hoat héa enzym hogic doan cla nd, bao gbém nhung
khong chi gii han & chudi bach hdu A, cc doan khéng c6 hoat tinh gin két ctia
doc t6 bach hiu, chudi ngoai doc t6 A (tir Pseudomonas aeruginosa), chudi rixin
A, chudi abrin A, chudi modecxin A, alpha-sarcin, cac Aleurites fordii protein,
céc protein diantin, cdc protein Phytolaca americana (PAPI, PAPII, va PAP-S),
chit ¢ ché momordica charantia, curxin, crotin, chit ¢ ché sapaonaria
officinalis, gelonin, mitogellin, restrictoxin, phenomyxin, enomyxin, va cac

tricothexen.

Theo mdt phuong 4n khac, tiép hop mién dich bao gdm khéng thé nhu mo
td & day tiép hop tdi nguyén tir phong xa dé tao tiép hop phéng xa. Cac chét
ddng vi phong xa khac nhau 13 sin c6 dé san xuét céc tiép hop phéng xa. Cac vi
du bao gébm A2, I3 1125, Y90 Re!® Re!®, Sm!3, Bi*!2, P32, Pb*'? va céac chét
ddng vi phong xa cia Lu. Khi tiép hop phoéng xa dugc st dung dé do, tiép hop
nay c6 thé bao gdm nguyén tir phéng xa déi véi céc thir nghiém quét hai chiéu,
vi du tc99m hodc 1123, hodc mot nhin quay cho hinh anh cong hudng tu hat
nhan (NMR) (con dugc biét dén nhu hinh anh cdng huéng tir, mri), nhu iodin-
123, iodin-131, indi-111, flo-19, cacbon-13, nito-15, oxy-17, gad()lini, mangan

hodc sat.

Céc tiép hop cua khang th8 va tac nhan giy doc té bao c6 thé duge tao st
dung cac tic nhéan nbi protein hai chirc khac nhau nhu N-sucxinimidyl-3-(2-

pyridyldithio) ~ propionat ~ (SPDP),  sucxinimidyl-4-(N-maleimidometyl)
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cyclohexan-1-carboxylat (SMCC), iminotiolan (IT), cac dan xuét hai chic cta
cac imidoeste (nhu dimetyl adipimidat HCl), cac este hoat tinh (nhu
disucxinimidyl suberat), cdc aldehyt (nhu glutaraldehyt), cac hop chét bis-azido
(nhu bis (p-azidobenzoyl) hexanediamin), cac dan xuét bis-diazoni (nhu bis-(p-
diazoniumbenzoyl)-etylendiamin), cdc diisocyanat (nhu toluen 2,6-diisocyanat),
va cac hop chét flo c6 hoat tinh bis (nhu 1,5-difluoro-2,4-dinitrobenzen). Vi du,
doc t6 mién dich rixin cé thé dugc didu ché nhu md ta trong Vitetta et al.,
Science 238:1098 (1987). Cacbon-14-d4n nh#n 1-isothiocyanatobenzyl-3-
methyldietylen triaminepentaacetic axit (MX-DTPA) la tac nhan tao chelat mAu
dé tiép hop radionucleotit t6i khang th. Tham khao WO94/11026. Chét gén két
c6 thé 12 "chat gén két c6 thé tach roi" tao didu kién dé giai phéng duge pham
gdy doc té bao trong té bao. Vi du, chit gén két khéng bén axit,. chét gin két
nhay cam véi peptidaza, chit gén két khéng 6n dinh hinh, chét gin két dimetyl
hodic chét gin két chua disulfua‘(Chari et al., Cancer Res. 52:127-131 (1992);
US Patent No. 5,208,020) c6 thé dugc sir dung.

Céc tiép hop mién dich hodc cac ADC & ddy dugc thé hién 18 ring, nhung
khong chi giéi han & céc tiép hop dugc didu ché véi cac thudc thir gan két chéo
bao gém, nhung khong chi giéi han ¢, BMPS, EMCS, GMBS, HBVS, LC-
SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS,
sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, va sulfo-
SMPB, va SVSB (sucxinimidyl-(4-vinylsulfon)benzoat) sdn c6 trén thi trudng
(tic 14, tir Pierce Biotechnology, Inc., Rockford, IL., U.S.A).

E. Cac phuong phap va cac ché phim dé chin doén hozc do

Theo céc phwong 4n nhét dinh, bét ky céc khang thé khang C5 nio dugc
cung cép & day d@ hitu ich dé do su hién dién cta C5 trong mAu sinh hoc. Thuét
ngtt "do" theo sang ché bao gbém viéc do theo s& lugng hodc chét lugng. Theo
cac phuong an nhét dinh, miu sinh hoc bao gém té bao hodc md, nhu huyét
thanh, toan b6 mau, huyét twong, mau sinh thiét, mau mo, thé véAn té bao, nuée

bot, dii, dich & miéng, dich ndo tuy, dich mang 6i, dich co trudng, sita, sita non,
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su tiét tuyén vy, bach huyét, nude tiéu, md héi, dich tuyén 1€, dich da day, hoat

dich, dich mang bung, dich thiy tinh thé va nu6c nhay.

Theo mot phuong 4n, khang thé khang C5 dé dung trong phuong phép chén
doan hodic do duge cung cAp. Theo mot khia canh khac, phuong phép dé do su
c6 mit ctia ctia C5 trong mau sinh hoc duge cung cAp. Theo cac phuong 4n nhét
dinh, phuong phap bao gdm viéc tiép xtc miu sinh hoc véi khang thé khang C5
nhu mb ta & day dudi ca didu kién cho phép ddi véi vide gén két cta khang thé
khang C5 t6i C5, va do liéu mdt phitc c6 thé dugc hinh thanh giita khang the
khang C5 va C5. Phuong phép nay co thé 13 phuong phép in vitro hogc in vivo.
Theo mot phuong an, khang thé khang C5 dugc str dung dé chon dbi twong thich
hop d& didu trj véi khang thé khang CS5, tic 13, khi C5 14 chét chi diém sinh hoc

dé chon lya bénh nhan.

Theo c4c phuong 4n nhét dinh, cdc khang thé khang C5 duoc dén nhén
duogc cung cdp. Cac nhin bao gdm, nhung khong chi gii han &, cac nhan hodc
céc gbc duogc do truc tiép (nhu cac nhin huynh quang, mang mau, electron day
dic, hda hoc phéat xa, va phong xa), cling nhu cac géc, nhu cac enzym hodc cac
phéi tir, duge do gian tiép, tirc 13, qua phan tng thudc enzym hodc su tuong tac
phan tir. Cc nhan mau bao gbm, nhung khong chi giéi han &, cac ddng vi phéng
xa 32P, 14C, 121, 3H, va !, c4c fluorophor nhu céc chelat dit hiém hoc
fluoresxein va cdc din xuit cta nd, rhodamin va cac dan xuét ctia né, dansyl,
umbelliferon, cac luceriferaza, tirc 13, luciferaza dom dém va luciferaza vi khuin
(US Patent No. 4,737,456), luciferin, 2,3-dihydrophthalazinedion, peroxidaza
rau ho cai (HRP), kiém phosphataza, beta-galactosidaza, glucoamylaza, lysozym,
saccharit oxidaza, tc 13, glucose oxidaza, cac galactoza oxidaza, va glucoza-6-
phosphat dehydrogenaza, cac oxidaza khac vong nhu uricaza va xantin oxidaza,
duoc ndi véi enzym st dung hydro peroxit dé oxi héa chét tién nhuém nhu HRP,
lactoperoxidaza, hodc microperoxidaza, biotin/avidin, nhdn quay, nhin thuc

khuén, géc khéng 6n dinh, va cac chét twong tu.

F. Céc duoc phim
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Céac duoc phdm cua khang thé khang C5 nhu md ta & day duoc diéu ché
bing cach tron khang th8 c¢6 mtc do tinh ché mong mudn v6i mdt hodc nhiéu
chit mang dugc dung tiy y (Remington's Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980)), duéi dang tao cong thirc dong kho hodc cdc dung dich
chira nuge. Céc chét mang dugc dung thuong khéng ddc hai téi ngudi sit dung
v6i céc lidu luong ndng d6 duogc sir dung, va bao gbm, nhung khéng chi giéi han
&: cac chit dém nhu phosphat, xitrat, va cac axit hitu co khdac; cac chét chéng
oxy hoa bao gdbm axit ascorbic va metionin; chit bao quan (nhu
octadecyldimetylbenzyl ammoni clorua; hexametonium clorua; benzalkonium
clorua; benzethonium clorua; phenol, butyl hodc ruou benzyl; cac alkyl paraben
nhu metyl ho#ic propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;
va m-cresol); polypeptit trong lugng phén tir thap (it hon khoang 10 gdc); cac
protein, nhu huyét thanh, gelatin, hodc c4c globulin mién dich; c4c polyme hut
nudc nhu polyvinylpyrrolidon; cac axit amin nhu glyxin, glutamin, asparagin,
histidin, arginin, hodc lysin; cidc monosaccharit, cdc disaccharit, va cac
hydratcacbon khéc bao gbm glucoza, mannoza, hoic cic dextrin; cac tc nhan
chelat nhu EDTA,; c4dc dudng nhu sucroza, mannitol, trehaloza hodc sorbitol; cac
ion phan tmg tao mudi nhu natri; cdc phirc kim loai (tic 13, cac phiic protein
Zn); va/hodc cac chét ¢ hoat tinh bé mit khong ion nhu polyetylen glycol
(PEG). Cac chit mang dugc dung mau & day con bao gdm cac tac nhan phan tin
dugc pham trong k& nhu cac soluble hyaluronidaza glycoprotein hoat dong trung
tinh (sHASEGP), vi duy, cac PH-20 hyéluronidaza glycoprotein hoa tan & nguoi,
nhu rHuPH20 (HYLENEX (nhin duogc di dang ky), Baxter International, Inc.).
Cac sHASEGP miu va cac phuong phép st dung, bao gbm rHuPH20, dugc mo
ta trong US Publ. No. 2005/0260186 va 2006/0104968. Theo mot khia canh,
sHASEGP dugc gin ké&t véi mot hoic nhiu glycosaminoglycanaza nhu

chondroitinaza bd sung.

Céc viéc tao cong thirc khang thé miu dong khd duge md ta trong US

Patent No. 6,267,958. Cac viéc tao cong thuc khang thé chia nuée bao gém
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trong mo ta trong US Patent No. 6,171,586 va WO 2006/044908, céc viéc tao

cdng thirc gin nhit bao gdm chét dém histidin-axetat.

Viéc tao cong thirc & day con bao gdm mot hoic nhiéu thanh phan hoat héa
khi can thiét dbi v6i cac chi dinh cy thé dugce diéu tri, tot hon 1a vé6i céc hoat tinh
b trg ma khong lam anh hudng dén nhau. Céc thanh phan hoat héa thudng c6

mat trong su két hop véi mot luong hiéu qua dbi v6i muc dich da du dinh.

Céc thanh phén hoé_tt héa c6 thé dugc chira trong céc vi nang duge didu ché,
vi du, béng cac k¥ thuat tu giot hoac bdi su polyme hoa bé mit chung, vi duy,
hydroxymetylxeluloza hodc cac vi nang gelatin va céc vi nang poly-
(metylmetacylat), tuong Ung, trong hé thdng phan phdi chit keo (vi du, cac thé
mdJ, cac albumin vi cAu, nhil tuong vi mo, cac hat nano va nang nano) hodc trong
nhii tuvong vi mo6. Cac k¥ thﬁét nay nay dugc boc 10 trong Remington's

Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

Céc ché pham giai phong duy tri lién tuc c6 thé duocd didu ché. Céc vi du
thich hop cua cac ché phim giai phong duy tri lién tuc bao gdm ma tran ban
thAm cta cac polyme ky nuéc thé rén chira khang thé, 13 cic ma tran dudi dang

cac hat ¢6 hinh thu, tc 13, mang, hoac vi nang.

Céc viée tao cong thirc duoc sir dung dbi vai viée cung cAp in vivo thuong
dugc vo trung. Su vo trung cé thé duoc thuc hién, tic 13, béng cach loc qua céc
mang loc vo trung.

G. Cac phuong phap diéu tri va cac ché phdm

Bit ky cac khang thé khang C5 nao dugc cung chp & day c6 thé duoc st
dung trong céc phuong phap diéu tri.

Theo mot khia canh, khang thé khang C5 dugc dung nhu dugc phém duoc
cung cp. Xét theo cac khia canh khac, khéng thé khang C5 dugc ding dé diéu
tri bénh dugc cung cAp. Theo céc phuong 4n nhat dinh, khang thé khang C5
duoc st dung trong phuong phap diéu tri duoc cung cip. Theo cic phuong an

nhit dinh, séng ché cung cip khang thé khang C5 dugc st dung trong phuong
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phap didu tri cac thé m4 bénh bao gdm viéc cung cip cho cé4 thé voi mot lugng
hitu hiéu cta khang thé khang C5. Theo mdt phuong 4n, phuong phap con bao
gdm viée cung cip cho ca thé véi mot lugng hitu hiéu c6 it nhét mot tac nhan
didu tri bd sung. "Ca thé" theo bét ky mot trong cac phuong 4n trén ddy duogc uu
tién hon la nguoi.

Theo mét khia canh khac, séng ché cung cAp viéc str dung khang thé khang
C5 trong viéc san xuét hoic diéu ché dugc phém. Theo mot phuong an, dugc
phém nay dugc dung dé diéu tri bénh. Theo mot phuong 4n khac nita, dugc
pham duoc st dung trong phuong phéap didu tri bénh bao gdm viec cung clp cho
c4 thé méc bénh mét luong hitu hiéu cta dugc phém. Theo mdt phuong an,
phuong phép con bao gbm viéc cung cép cho ca thé voi mot lugng hitu hiéu c6
it nhAt mdt tc nhén didu tri bd sung. "C4 thé" theo bét ky mdt trong cac phuong

an trén day dugc vu tién hon 14 nguoi.

Theo mot khia canh khac, sang ché cung cép phuong phép dé didu tri bénh.
Theo mot phuong an, phuong phap bao gbm viec cung cip cho c4 thé méc bénh
mdt luong hitu hiéu cta khang thé khang C5. Theo mét phuong 4n, phuong
phap con bao gbm viée cung cip cho cé thé v6i mét lugng hitu hidu c6 it nhét
mdt tc nhan didu tri bd sung. "C4 thé" theo bat ky mdt trong cac phuong 4n trén
day c6 thé 1 ngudi. |

Theo mot khia canh khac, sang ché cung cép cac dugc phim bao gdm bét
ky céc khang thé khang C5 ndo dugc cung clp & day, tuc 13, dé dung trong bét
ky cac phuong phéap diéu tri nao trén day. Theo mot phuong 4n, viéc tao cong
thire bao gém bat ky céc khang thé khang C5 ndo dugc cung cAp & day va chét
mang dugc dung. Theo mdt phuong an khéc, viéc tao cong thirc bao gom bt ky
cc khang thé khéng C5 ndo dugc cung cip & ddy va it nhit mot tac nhan diéu tri

bo sung.

Theo mét khia canh khéc, duge phim @ diu tri bénh. Theo mdt phuong
4n, dugc phdm dugc cung cAp cho cé thé mic bénh. "C4 th8" theo bt ky mot

trong cac phuong an trén day t6t hon 13 nguoi.
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Theo mét khia canh khac, sang ché cung cip cac phuong phép d8 didu ché
thudc hodc dugc phdm, bao gém tron bat ky cac khang thé khang C5 nao dugc
cung cip & ddy véi chit mang duc_rc' dung, tirc 13, dé dung trong bét ky céc
phuong phap didu tri ndo trén ddy. Theo mdt phuong an, cac phuong phap dé
didu ché duoc phim hoic viée tao cong thirc con bao gbm viéc bd sung it nhit

mot tdc nhan diéu tri bd sung vao thudc hodc dugc pham.

Cac khang thé theo sang ché c6 thé duoc st dung hodc riéng r& hodc két
hop véi cac tdc nhan khéc trong viéc didu tri. Vi dy, khang thé theo séng ché ¢6

th duogc ddng cung cip véi nhat mot tic nhan diéu tri bd sung.

Céc liéu phap két hop niy dugc dua ra trén diy con bao gdm viéc cung clp
két hop (khi hai hodc nhidu tac nhan chita bénh dugc bao gdm trong ciing céc
viéc tao cOng thirc hodc riéng biét), va viéc cung cép riéng biét, trong truong
hop, viéc cung cip ctia khang th8 theo sang ché co thé xay ra trudc do, ddng thoi,
va/hodc tiép theo, viéc cung cép clia téc nhan diéu tri bd sung hodc céc tdc nhan
khéc. Theo mdt phuong an, viéc cung cap khang thé khang C5 va viéc cung clp
t4c nhan diéu tri bd sung xay ra trong khoang mot thang, hodc trong khoang, hai

ho#ic ba tuan, hoic trong khoang mét, hai, ba, bon, ndm ho#c sdu ngay véi nhau.

Khang thé theo sang ché (va bat ky tic nhan didu tri bd sung nio) c6 thé
duoc cung cip bang bat ky phuong phép thich hgp nao, bao gdm ngoai dudng
tiéu hoa, ndi khi quan, va trong mii, va, néu can diéu trj tai chd, cung cép qua
viée truyén. Viéc truyén ngoai 'ngoéi dudng tiéu hoa bao gdm viéc cung cp
trong co, trong tinh mach, trong ddng mach, trong mang bung, hodc duéi da.
Liéu luong c6 thé béi bét ky tuyén thich hop nao, tic 13, béng cach tiém, nhu
trong tinh mach hodc tiém dudi da, phy thugc mot phé‘m vao viéc liéu viée cung
clp trong thoi gian ngén hodc mén tinh. Lich lidu luong khic nhau bao gdm
nhung khéng chi giéi han & céc viéc cung cép mot hodc nhiéu lan qua céc thoi
diém khac nhau, viéc cung cép vién thudc to, va truyén mach dugc xem xét &
day.

Céc khéang thé theo sang ché c6 thé dugc tao cong thic, cho liéu, va cung

cp theo cach phu hop vé6i cac phong khdm y hoc t6t. Cac yéu t6 cin xem xét
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theo sang ché bao gdm rdi loan cu thé dugc diéu tri, dong vat ¢ v cu thé duoc
diéu tri, tinh trang 14m sang cua ting bénh nhan, nguyén nhéan gay 161 loan, vi tri
phan phéi tac nhéan, phuong phép cung cép, the thoi gian cung clp, va cac yéu t6
khéac dugc biét dén dbi véi ngudi c6 trinh do trong linh vie y hoc. Khang thé
khong cin, nhung dugc tly ¥ tao cong thirc v6i mot hodic nhiéu tic nhan thuong
duoc stt dung dé ngan ngira hodc diéu tri rbi loan dang dugc nghi ngd. Lugng
httu hiéu cta céc tac nhan khac ti‘ly thudc vao luong khang thé c6 mait trong viéc
tao cong thure, cac dang rdi loan hoac diéu tri, va cac yéu td khac duogc dé cap
dudi day. Ching thuong dugc st dung véi cung mot liéu lwong va Vvéi céc tuyén
cung cip nhu mo ta & day, hoic khoang tir 1 dén 99% liéu luong mé ta & day,
hodc véi bt ky libu lugng va bét ky tuyén ndo dugc xéc dinh theo kinh
nghiém/1am sang thich hop.

D4 ngin ngira hoiic didu tri bénh, lidu lugng thich hop ctia khang thé theo
séng ché (khi dugc st dung riéng r& hodc két hg véi mot hogc nhidu tic nhan
didu tri bd sung khac) s& tily thude vao dang bénh dé dugc diéu tri, dang cua
khang thé, mac do nghiém trong va giai doan cua bénh, khang thé duogc cung
cAp v6i muc dich ngin ngira hodc diéu tri, liéu phap trudc ddy, lich sir 14m sang
bénh nhan va phan tng t6i khang thé, va tly theo quyét dinh ctia bac s§ chim
séc. Khang thé duge cung cAp mdt cach thich hop téi bénh nhan véi mot hodc
nhiéu viéc diéu tri. Tuy thudc vao mirc do nghiém trong cta bénh, khoang 1
microgam/kg dén 15 mg/kg (tic 13, 0,1mg/kg-10mg/kg) cia khang thé co thé 1a
lidu lugng ban diu cho viéc cung cAp t6i bénh nhén, vi du, béi mét hogc nhicu
viéc cung cAp riéng 18, hodc bang cach truyén lién tuc. Liéu lugng hing ngay c6
th8 ndm trong khoang tir 1 microgam/kg dén 100 mg/kg hozc nhiéu hon, tiy
thudc vao céc yéu td duge dé cap trén day. Bbi vdi viée cung cép lién tiép trong
vai ngay hodc 1au hon, tuy thudc vao didu kién, viéc diéu tri s& dugc duy tri lién
tuc cho dén khi viéc giam tridu chimg bénh xuét hién. Liéu luong miu cia
khang thé c6 thé nam trong khoang tir 0,05 mg/kg dén khoang 10 mg/kg. Do d,
mot hodc nhiéu liéu khoang 0,5 mg/kg, 2,0 mg/kg, 4,0 mg/kg hodc 10 mg/kg
(hoic bat ky sur k& hop nao clia né) cé thé duoc cung cip cho bénh nhin. Cac

lugng nay c6 thé dugce cung cap khong lién tuc, tirc 14, moi tuan hodc moi ba
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tudn (trc 13, bénh nhan nhin dugc tir khoang tir hai t6i khoang hai muoi, hodc
tie 13, khoang séu liéu ctia khang thé). Liéu ban dau dugc nap cao hon, tiép theo
béi mot hodc nhiéu lidu thip hon co th8 dugc cung cép. Tién hanh liéu phap nay

dé dang dugc theo ddi bsi cac thir nghiém va ky thudt thong thuong.

Ciing duogc hiéu ring bét ky cac viée tao cong thirc hodc cac phuong phap
didu tri trén dy c6 thé duoc thuc hién st dung tiép hop mién dich theo sing ché
thay cho khéang thé khang C5.

H. Céac dieu kién san xuat

Theo khia canh khéc theo sang ché, didu kién san xuét chira cic chat hitu
ich dbi véi viée didu tri, ngan ngira va/hoic chin doan céc rdi loan mé ta trén
day dugc cung cAp. Piéu kién san xuét bao gdbm mot vat chira va mdt nhén hodc
san phim déng géi hodic c6 lién quan dén vt chira. Cac vt chira thich hop bao
gc‘A)m, vi du, chai, lo, éng tiém, tai dung dich IV, .v.v.. Céc vat chira co thé duoc
tao tir cac vat liéu khac nhau nhu thiy tinh hodc nhya. Vat chira chia ché phém
bdi n6 hoic dugc két hop véi ché phdm khéc hitu ich trong viéc diéu tri, ngin
nglra va/hodic chan doan tinh trang va cé thé c6 cdng truy cép vo tring (vi du vat
chira 6 thé 13 tGi dung dich trong tinh mach hodc mot lo c6 mdt nut c6 thé dam
thing bai kim tiém duéi da). It nhét mot tac nhan hoat tinh trong ché pham 1a
khang thé theo sang ché. Nhan hoic san phdm déng gbi cho thiy ring ché phim
dugc stir dung dé diéu tri c4c diéu kién da duoc lua tron. Ngoai ra, diéu kién san
xut c6 thé bao gdm (a) mot vat chira dau tién véi ché phim dugc chta & day,
trong d6 ché phim bao g6m khang thé theo sang ché; va (b) vat chira thir hai véi
ché phdm duoc chira & day, trong d6 ché phim bao gdm tac nhan giy doc té bao
hoac tac nhan diéu tri khéc. Piéu kién san xuét theo khia canh theo sang ché con
c6 thé chira san phidm déng géi cho thay rang cac ché phim c6 thé dugc sir dung
dé diéu}tri rdi loan cu thé. Ngoai ra hodc hon nita, diéu kién san xuét c6 thé con
chita vt chira tht hai (hodc thir ba) bao gém chét dém dugc dung, nhu nudce
kim ham vi khuén dé tiém (BWFI), salin dugc dém phosphate, dung dich Ringer
va dung dich dextroza. Cé thé con bao gdm céc nguyén liéu khac thich hop tir
thuong mai va 1ap trudng ngudi st dung, bao gbm cac chit dém, chét pha lodng,

chat loc, kim tiém, va Ong ti€ém khac.
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Ciing duogc hiéu ring bét ky diéu kién san xuét ndo trén day co thé bao gbm
mdt tiép hop mién dich theo sang ché thay cho hoic bd sung vao khang thé
khang C5.

Vi du thwe hién siang ché

Sau day la cac vi du cia cac phuong phap va cac ché phdm theo sang ché.
Cfing dugc hiéu ring nhiéu phuong 4n khéc ¢ thé thuc hién, véi sy mo ta chung

duge cung cép trén day.

Vidul
Piéu ché C5
1.1. Viéc biéu hién va tinh ché t4i td hop & ngudi va khi cynomolgus C5

T4i t5 hop & ngudi C5 (s gia nhap NCBI GenBank: NP_001726,2, SEQ
ID NO: 39) dugc biéu hién thodng qua st dung dong t& bao FreeStyle293-F
(Thermo Fisher, Carlsbad, CA, USA). Mdi truong diéu kién biéu hién C5 &
ngudi dugc pha lodng véi cung khéi luong chia nude milliQ, sau d6 ap dung 1én
¢t trao d6i anion Q-sepharoza FF hoic Q-sepharoza HP (GE healthcare,
Uppsala, Thuy Dién), tiép theo dugc tach véi NaCl gradient. Céc phén tir chira
C5 nguoi duge were tbng hop, sau d6 ndng do mudi va pH dugc diéu chinh téi
80mM NaCl va pH6,4, twong tmg. MAu thu dugc duge 4p dung 1én ¢t trao d6i
cation SP-sepharoza HP (GE healthcare, Uppsala, Thuy Dién) va dugc tach rira
v6i NaCl gradient. Cac phén tir chira C5 nguoi duge tbng hop va trai qua cot
CHT xeramic Hydroxyapatit (Bio-Rad Laboratories, Hercules, CA, USA). Nuéc
gidi hip C5 ngudi sau d6 duge 4p dung 1én cdt loc gel Superdex 200 (GE
healthcare, Uppsala, Thuy Dién). C4c phan tir chita C5 ngudi dugce tdng hop va
dugc bao quan ¢ -150 do C.

Viéc biéu hién va tinh ché ti t6 hop khi cynomolgus C5 (sb gia nhép
NCBI GenBank: XP_005580972, SEQ ID NO: 44) dugc thuc hién tuong tu nhu
d6i chimg & ngui.

1.2. Tinh ché khi cynomolgus C5 (cynoC5) tir huyét tuong
Mau huyét twong tir khi cynomolgus dugc 4p dung vao SSL7-agaroza

(Invivogen, San Diego, CA, USA) tiép theo bsi su tach rira v6i 100mM
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NaAxetate, pH3,5. Cac phan tr chita cynoC5 ngay lép tirc duogc trung hoa va
duoc dua qua cot Protein A HP (GE healthcare, Uppsala, Thuy Dién) song song
v6i Peptide M agaroza (Invivogen, San Diego, CA, USA). Dong chay qua céc
phan tr sau d6 dugc dp dung 1én cbt loc gel Superdex 200 (GE healthcare,
Uppsala, Thuy Dién). Céc phén tir chira cynoC5 duoc tdng hop va bao quan & -
80 do C.

Vidu2

Tao céac khang thé khang C5

2.1. Kiém tra khéng thé

Céc khang thé khang C5 dugc diéu ché, chon loc va thir nghiém nhu sau:

Thé mudi hai t6i mudi séu tudn tudi NZW duge midn dich trong da véi C5
ngudi vi/hoic C5 khi (50-100 microgam/lidu/thd). Lidu nay dugc lap lai 4-1an
trong 2 thang. Mot tudn sau sy mién dich cubi cung, 14 lach va mau duogc thu
thap tir tho d3 duwoc mién dich. Céc t& bao B dic hidu khang nguyén dugc
nhuém véi khang nguyén dugc dan nhén, dugc sip xép véi may phan loai FCM
(FACS aria III, BD), va dugc ma trong céc dia 96-giéng & mat do té bao/giéng
cling véi 25,000 té bao/giéng cua té bao EL4 (bd suu tap nudi cdy té bao chau
Au) va moi truong diéu kién té bao T hoat héa ctia thé duoc pha lodng 20 14n, va
duge nudi cdy trong 7-12 ngdy. Cac té bao EL4 dugc xit ly véi mitomyxin C
(Sigma, Cat No. M4287) trong 2 gi¢ va dugc rira truée 3 14n. Moi trudong diéu
kién t& bao T hoat hda cta thd duge didu ché bang cach nubi céy Urc bao cua thé
trong RPMI-1640 chira Phytohemagglutinin-M (Roche, Cat No. 1 1082132-001),
phorbol 12-myristat 13-axetat (Sigma, Cat No. P1585) va 2% FBS. Sau khi nudi
cdy, su ndi trén mat nubi ciy té bao B duge thu gom dé phan tich thém va cac

vién dugc bdo quan lanh.

Thir nghiém ELISA duogc sir dung dé thir nghiém tinh dic hiéu cia céc
khang thé trong su ndi trén mit nubi cay té bao B. Streptavidin (GeneScript, Cat
No. Z02043) dugc pht vao 384-giéng MAXISorp (Nunc, Cat No. 164688) &
50nM trong PBS trong 1 gi¢ & nhiét d6 trong phong. Cac dia sau d6 dugc chan
vé6i thiét bi chin (Nacalai Tesque, Cat No. 03953-95) duoc pha lodng 5 lan. C5
khi ho#ic ngudi duoc dan nhin véi NHS-PEG4-Biotin (PIERCE, Cat No. 21329)
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va duoc bd sung vao cac dia ELISA d3 dugc chin, duge U trong 1 gio va duge
rira. Su ndi trén mit nudi céy té bao B dugc bd sung vao cac dia ELISA, duoc u
trong 1 gio va dugc rira. Viéc gén két dugc do béi khang- IgG-rau ho cai
peroxidaza tho dé (BETHYL, Cat No. A120-111P) tiép theo 1a bd sung ABTS
(KPL, Cat No. 50-66-06).

Thir nghiém ELISA duoc sir dung dé dénh gid gan két phu thudc pH ciia
cac khéang thé chéng lai C5. Khanh IgG-Fc thé dé (BETHYL, Cat No. A120-
111A) dugc pha lodng téi 1 microgam/ml véi PBS(-) dugc bd sung vio 384-
giéng MAXISorp (Nunc, Cat No. 164688), duogc G trong 1 gio & nhiét do trong
phong, va chan véi thiét bi chin (Nacalai Tesque, Cat No. 03953-95) pha loang
5 14n. Sau khi 0, cac dia duge rira va sy ndi trén mit nudi céy té bao B duoc bd
sung. Céc dia dugc u trong 1 gid, dugce rira, va 500pM cia C5 biotinylat hoa khi
hodc ngudi duoc bd sung va duge o trong 1 gid. Sau khi 4, cac dia dugce rira va
dugc U véi hodc pH=7,4 dém MES (20 mM MES, 150 mM NaCl va 1,2 mM
CaCl,) hoic pH=5,8 dém MES (20 mM MES, 150 mM NaCl va 1 mM EDTA)
trong 1 gi¢ & nhiét d6 trong phong. Sau khi u, viéc gén két C5 biotinylat héa
dugc do béi tiép hop Streptavidin- peroxidaza rau ho cai (Thermo Scientific, Cat
No. 21132) tiép theo 14 bd sung ABTS (KPL, Cat No. 50-66-06).

Hé Octet RED384 (Pall Life Sciences) dugc st dung dé danh gia 4i luc va
gin két phu thudc pH ciia cac khang thé chéng lai C5. Cac khang thé duoc sinh
ra trong su ndi trén mit nudi céy té bao B duoc nap vao dau thiét bi cam bién
sinh hoc Protein A (Pall Life Sciences) va duoc ngadm vao 50 nM cta C5 khi
hodc ngudi trong pH=7,4 dém MES dé phan tich dong luc hoc két hop. Pong
luc hoc két hop dugc phén tich trong ca hai pH=7,4 dém MES Vé pH=5,8 dém
MES.

Tdng cac dong té bao B 41,439 duoc sang loc dbi véi ai luc va gan két phy
thudc pH t6i C5 khi hodc nguoi va cac dong 677 duge chon loc va chi dinh
CFA0001-0677. RNA cua cac dong da dugc chon dugce tinh ché tir vién nén bao
quan lanh st dung cac kit ZR-96 Quick-RNA (ZYMO RESEARCH, Cat No.
R1053). Cac ving bién dbi chudi ning khang thé ma héa DNA trong cic dong

d3 duge chon duge khuéch dai bﬁng cach sao chép ngugc PCR va dugc téi tb
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hop véi viing 6n dinh chudi ning F760G4 (SEQ ID NO: 33) hodc F939G4 (SEQ
ID NO: 34) mi héa DNA. Cac ving bién dbi chudi ning khang thé ma héa
DNA dugc khuéch dai béng cch sao chép nguoc PCR va duoc tai tb hop véi
vung 6n dinh chudi nhe kOMTC ma héa DNA (SEQ ID NO: 36). Ngoai ra, cac
gen chudi ning va nhe ciia khang thé khang C5 dugc 1am tuong thich véi nguoi
hién cé, eculizumab (EcuH-G2G4, SEQ ID NO: 29 va EcuL-k0, SEQ ID NO:
30), duoc tdng hop. DNA mé héa VH (EcuH, SEQ ID NO: 31) dugc ndi trong
khung t6i DNA ma hoéa IgG4 dugc cai bién & ngudi CH (F760G4, SEQ ID NO:
33), va DNA mé héa VL (EcuL, SEQ ID NO: 32) dugc néi trong khung t6i
DNA m3 héa ving dn dinh chudi nhe k0 (SEQ ID NO: 37). Mbi trong cé4c trinh
tu ma hoa duge ndi duoc nhan ban vio vecto biéu hién. Cac khang thé dugc
biéu hién trong céc té bao FreeStyle™ 293-F (Invitrogen) va dugc tinh ché tir sy
ndi trén mat nudi ciy dé danh gia hoat chirc. Cac hoat tinh trung hoa cia céc
khang thé duoc danh gia bing cach thir nghiém hoat tinh ché bb tro st dung

thir nghiém tiéu thé m& nhu mé ta trong vi du 5,1.

2.2. Tao thung epitop bing cach kep gitta ELISA

Céc khang thé khang C5 ¢6 4i luc cao, hoat tinh trung hoa hodc phu thudc
vao pH duoc chon dé phén tich. Thir nghiém kep giita ELISA dugc st dung dé
phan loai cac khang thé dugc chon vao cic thing epitop khac nhau gan két t6i
c4c epitop cling hodc chdng chéo ciia protein C5. Cic khang thé chup khong
duoc dan nhan dugc pha lodng 1 microgam/ml véi PBS (-) va duoc bd sung vao
cac dia 384-giéng MAXISorp (Nunc, Cat No. 164688). Céc dia dugc U trong 1
gidr & nhiét d6 trong phong va chin véi thiét bi chin (Nacalai Tesque, Cat No.
03953-95) pha lodng 5 1an. Cac dia dugc U trong 1 gid, dugc rira, va 2 nM cua
C5 ngudi duogc bd sung va duge U trong 1 gid. Sau khi 1, cac dia duge rira va
cac khang thé do duoc dan nhin (Imicrogam/mL, biotinylat héa bsi NHS-
PEG4-Biotin) dugc bd sung. Sau 1 gid 1, gén két cia khang thé biotinylat hoa
duoc do bai tiép hop Streptavidin- peroxidaza rau ho cai (Thermo Scientific, Cat
No. 21132) tiép theo 13 bb sung ABTS (KPL, Cat No. 50-66-06).

Tét ca cac khang thé khang C5 duoc st dung nhur 13 ca hai khang thé chup

va khéang thé do, va dugc ndi toan dién. Nhu dugce chi ra trong Fig. 1, cac khéng
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thé canh tranh 1an nhau duoc tap hop thanh nhém vao 7 thung epitop: CFA0668,
CFA0334 va CFA0319 dugc tdp hgp thanh nhéom vao epitop A, CFA0647,
CFA0589, CFA0341, CFA0639, CFA0635, CFA0330 va CFA0318 dugc tép
hop thanh nhém vao epitop B, CFA0538, CFA0501, CFA0599, CFA0307,
CFA0366, CFA0305, CFA0675, CFA0666 va CFA0672 dugc tdp hop thanh
nhém vao epitop C, eculizumab va CFA0322 dugc tdp hop thanh nhém vao
epitop D, CFA0329 dugc tip hop thanh nhém vao epitop E, CFA0359 va
CFA0217 dugc tap hop thanh nhém Véo epitop F, va CFA0579, CFA0328 va
CFA0272 dugc tdp hop thanh nhém vao epitop G. Fig. 1 chi ra viéc gén két
epitop ctia mot sd cac khang thé dang kham khang C5. C4c trinh ty cua céc
khang thé VH va VL khéng C5 duoc tap hop thanh nhém vao epitop C duoc liét
ké trong bang 2.

Bang 2
Cic khdng thé khang C5 dwge nhém vaoe epitop C
SEQID NO:

Céac khang thé VH VL HVR-H1 HVR-H2 HVR-H3 HVR-L1 HVR-L2 HVR-L3
CFA0305 1 11 45 55 65 75 85 95
CFAD307 2 12 46 %6 66 76 86 96
CFA0366 3 13 47 57 67 77 87 97
CFAQS01 4 14 48 58 68 78 88 98
CFADB38 5 15 49 59 69 79 89 99
CFAD598 6 16 50 60 70 80 90 100
CFA0666 7 17 51 61 71 81 91 101
CFA0672 8 18 52 62 72 82 92 102
CFAD0675 9 19 53 63 73 83 93 103

2.3. Lam tuong thich v6i ngudi va t6i wu hoa

Viéc 1am tuong thich véi ngudi cta ving bién ddi ciia mot sd céc khang thé
khang C5 dugc thuc hién dé 1am giam kha ning mién dich cta céc khéng thé.
Céc ving xéc dinh tinh bb trg (cac CDR) clia khéng thé khang C5 thod dugc ghép
vao cac khung tuong tng khang thé & ngudi (cac FR) st dung cich tiép can
ghép CDR thong thuong (Nature 321:522-525 (1986)). Cac gen ma hoéa VH va
VL duge 1am tuong thich véi ngudi duoc tong hop va dugc két hop véi IgG4
dugc cai bién ¢ ngudi CH (SG402, SEQ ID NO: 35) va CL & ngudi (SK1, SEQ
ID NO: 38), twong tmg, va mdi trong cac trinh tu duoc két hop duge nhan ban

vao vecto biéu hién.
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Mbt s6 dot bién va cac két hop dot bién di dwoc kiém tra x4c dinh cac dot
bién va cac két hop dot bién cai thién cac dic tinh gén két cia mét s6 khang thé
dAn dAu. Nhidu dot bién sau dé dugc dua vao céc ving bién ddi duge duge lam
tuong thich véi ngudi d8 ting cudng 4i luc gan két v6i C5 & pH trung hoa hodc
lam giam 4i luc gén két v6i C5 & pH c6 tinh axit. Mt trong nhiing bién thé 0
ru héa, 305L05 (VH, SEQ ID NO: 10; VL, SEQ ID NO: 20; HVR-HI1, SEQ ID
NO: 54; HVR-H2, SEQ ID NO: 64; HVR-H3, SEQ ID NO: 74; HVR-L1, SEQ
ID NO: 84; HVR-L2, SEQ ID NO: 94; va HVR-L3, SEQ ID NO: 104), do duoc
duogc tao tir CFA0305. '

Céc khang thé dugc biéu hién trong cac t& bao HEK293 ddng truyén nhiém
v6i hdn hop cia cac vecto biéu hién chudi ning va nhe va duoc tinh ché bai
protein A.

Vidu3
Dic tinh gin két cia cac khang thé khang C5
3.1. Viéc biéu hién va tinh ché cua cac khang thé tai to hop

Céac khang thé tai td hop duoc bidu hién tam thoi st dung dong t& bao
FreeStyle293-F (Thermo Fisher, Carlsbad, CA, USA). Viéc tinh ché tr céac
khang thé biéu hién moéi truong nudi céy dugc thuc hién béng cach sir dung
phwong phap théng thudng sir dung protein A. Viéc loc gel con du:qé tién hanh
thém néu cén.

3.2. Banh gia sy phu thudc pH

Céc théng sb dong luc cta cac khang th khang C5 chdng lai tai td hop C5
& nguoi duge danh gia ¢ pH=7,4 va pH=5,8, & 37 d6 C st dung BIACORE
(nhin duoc did dang ky) cong cu T200 (GE Healthcare). ProA/G (Pierce) dugc
gift ¢ dinh vao bd cam bién CM4 sir dung kit ndi amin (GE Healthcare) theo
cac thiét 1ap duoc d& nghi boi GE Healthcare. Cac khang thé va cac phan tich
duoc pha lodng vao cac chit dém hoat dong tuong ung, ACES pH=7,4 va
pH=5,8 (20 mM ACES, 150 mM NaCl, 1,2 mM CaCl,, 0,05% Tween 20,
0,005% NaN3). Mdi khang thé dugc chup 1én bé mit cam bién bing ProA/G.
Mirc d6 chup khang thé thudng 14 60-90 don vi cong huéng (RU). Sau do, tai tb
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hop ¢ nguoi C5 dugce tiém ¢ ndng d6 1a 10 va 20 nM hoic 20 va 40 nM sau d6
phan ly. B& mit duoc tai sinh st dung 25 mM NaOH. Céc tham s dong lyc & ca
hai didu kién pH duoc x4c dinh bing céch didu chinh ky hidu cam bién véi 1:1
mAu gén két st dung BIACORE (nhén dugc di ding ky) phan mém dénh gid
T200, phién ban 2,0 (GE Healthcare). Ky hiéu cam bién cta tit ca cc khang thé
duoc chi ra trong céc Fig. 2A va 2B. Ty 18 gén két (ka), ty 1& phan ly (kd), va 4i
luc gén két (KD) cia cac khang thé duoc liét ké trong bang 3. Tét ca cac khang
thé ngoai trir CFA0330 (VH, SEQ ID NO: 21 va VL, SEQ ID NO: 25) va
CFA0341 (VH, SEQ ID NO: 22 va VL, SEQ ID NO: 26) cho thiy ty 1& phan ly
twong dbi nhanh hon & pH=5,8 so véi pH=7,4.

Bang 3
Théng s6 dong hre hoc ciita cic khing thé khang C5 duéi cdc diéu kién pH 74 vapHS,8
Tén pH7.4 pHS.8
khing thé ka kd KD ka kd KD
CFAQ305 3.82E+04 5.89E-04 1.54E-08 | 4.27E+04 1.83E-02 4.30E-07
CFA0307 3.24E+05 2.63E-03 8.13E-09 | 2.04E+05 3.34E-02 1.64E-07
CFAQ366 1.04E+06 9.34E-03 8.99E-09 | 9.35E+05 7.03E-02 7.52E-08
CFA0501 4 74E+05 1.69E-03 3.56E-09 | 1.50E+05 2.62E-02 1.74E-07
CFA0538 4.73E+05 1.85E-03 3.91E-09 | 1.22E+05 3.01E-02 2.46E-07
CFAQ599 4.74E+05 2.81E-03 5.93E-09 | 4.54E+05 3.73E-02 8.21E-08
CFA0666 3.65E+05 6.26E-04 1.71E-09 | 2.82E+05 9.39E-03 3.33E-08
CFAQ672 523E+05 1.83E-04 3.51E-10 | 7.11E+04 9.78E-03  1.38E-07
CFA0675 3.83E+05 4.12E-04 1.08E-09 | 3.89E+05 6.61E-03 1.70E-08
305-LO5 4.48E+05 2.11E-04 4.71E-10 | 2.03E+06 2.85E-02 1.40E-08
CFAQ0330 1.66E+06 2.02E-04 1.22E-10 | 1.22E+06 2.24E-04 1.84E-10
CFAQ0341 6.28E+05 9.77E-05 1.55E-10 | 1.24E+06 7.39E-05 5.95E-11

3.3. Kiém tra phan ting chéo

Dé quan sat phan ing chéo ciia cac khing thé khang C5 chdng lai C5 ngudi
(hC5) va C5 khi cynomolgus (cynoCS5), phan tich dong luc hoc BIACORE
(nhén dugc da dang ky) duoc thuc hién. Su b tri thir nghiém 13 twong tu nhu
dugc md ta trong vi du 3,2, tai t6 hop cynoC5 dugc tiém & nong do 13 2, 10, va
50 nM. Céac tham s dong luc dugc xac dinh béi cing mot dit lidu nhu md ta
trong vi du 3,2. Pong luc hoc gén két va 4i luc & pH=7,4 duogc liét ké trong bang
4. Céc tham sb dong luc chdng lai hC5 dugc dua ra trong bang 4 13 cac két qua
ctia vi du 3,2. TAt ca cac khang thé khang C5 ngoai trir CFA0672 cho thidy KD
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twong ddng déi véi hC5 va cynoC5. KD ciia CFA0672 dbi v6i cynoC5 14 8 1an
thap hon so v6i hC5.

Bang 4
Dong lwc hoc va ai lwc gf"ln két ciia céc khang thé khang CS
chéng lai hCS va cynoCS ¢ pH 7,4
Tén khing Khang thé chdng lai hC5 Ai luc chong lai cynoC5
thé ka kd KD ka kd KD

CFAQ305 3.82E+04 5.89E-04 1.54E-08 | 1.21E+04 6.70E-04 5.54E-09
CFA0307 3.24E+05 2.63E-03 8.13E-09 | 2.90E+05 2.23E-03 7.68E-09
CFAQ366 1.04E+06 9.34E-03 8.99E-09 | 5.04E+05 9.04E-03 1.79E-08
CFA0501 4.74E+05 1.69E-03 3.56E-09 | 2.66E+05 1.56E-03 5.88E-09
CFA0538 473E+05 1.85E-03 3.91E-09 | 3.05E+05 1.66E-03 5.44E-09
CFA0599 474E+05 2.81E-03 5.93E-09 | 542E+05 2.35E-03 4.33E-09
CFA0666 3.65E+05 6.26E-04 1.71E-09 | 3.14E+05 4.93E-04 1.57E-09
CFA0672 523E+05 1.83E-04 3.51E-10 | 6.41E+05 1.85E-03 2.88E-09
CFAQ675 3.83E+05 4.12E-04 1.08E-09 | 2.94E+05 3.78E-04 1.29E-09
Vidu4

Tao ban dd epitop ciia cac khéng thé khang C5
4.1. Gén két cac MAD khang-C5 t6i cac peptit c6 ngudn gbe tir chudi C5 beta
Céc khéang thé don dong khang C5 (MAbs) duoc thir nghiém dé gin két véi
céc peptit c6 ngudn gdc tir chudi C5 beta trong phén tich tham tach Western.
Cac peptit C5: 19-180, 161-340, 321-500, va 481-660, dugc ndi v6i nhan GST
(pGEX-4T-1, GE Healthcare Life Sciences, 28-9545-49) dugc biéu hién trong E.
coli (DHSalpha, TOYOBO, DNA-903). Cac mau E. coli duoc thu hoach sau khi
0 véi 1 mM Isopropyl beta-D-1-thiogalactopyranosit (IPTG) trong 5 gio & 37 d6
C, va dugc ly tAm & 20000 x g trong 1 phat dé thu dugc cac vién. Cac vién dugc
huyén phu véi dung dich chét dém mau (2ME+) (Wako, 191-13272), va dugc st
dung dé phan tich thdm tach Western. Viéc biéu hién clia peptit dugc xéc dinh
bing khang thé khang GST (Abcam, ab9085) (Fig. 3). Miii tén cho thdy cac
peptit C5 ndi GST (46-49kDa). Cac MAb khang-C5: CFA0305, CFA0307,
CFA0366, CFA0501, CFA0538, CFA0599, CFA0666, CFA0672, va CFA0675,
dwgc ndi véi 19-180 cia C5 (Fig. 3).

4.2. Viéc biéu hién va tinh ché mién MG1-MG2 (1-225) & C5 ngudi
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Mién t4i t6 hop MG1-MG2 (SEQ ID NO: 43) cua chudi C5 beta & nguoi
duge biéu hién tam thoi st dung dong t& bao FreeStyle293-F (Thermo Fisher,
Carlsbad, CA, USA). Mbi trudng dugc nudi cdy biéu hién mién MG1-MG2
dugc pha loang véi 1/2 thé tich cta nudc milliQ, sau d6 4p dung vao cot trao ddi
anion Q-sepharoza FF (GE healthcare, Uppsala, Thuy Dién). Dong chay qua
phéan sb tlr cOt trao ddi anion dugc diéu chinh t6i pH=5,0 va dugc 4p dung vao
cdt trao d6i cation SP-sepharoza HP (GE healthcare, Uppsala, Thuy Dién) va
duoc pha lodng véi NaCl gradient. Cac phén tir chira mién MG1-MG?2 duge thu
gom tir chét tach va sau d6 duoc dua vao cot loc gel Superdex 75 (GE healthcare,
Uppsala, Thuy Pién) dugc can bing vdi 1x PBS. Cac phan ti chia mién MG1-
MG?2 sau d6 duoc tong hop va luu trit & -80 d6 C.

4.3. Khé nang gin két v6i mién MG1-MG2

Kha ning gin két cia cac khang th8 khang C5 vé phia mién MG1-MG2
duge do biang cach sir dung thir nghiém tuong ty nhu mé ta trong vi du 3,2,
ngoai trir cac phép do chi duge thuc hién dudi didu kién pH=7,4. Mién MG1-
MG?2 duge tiém & ndng d6 1a 20 nM va 40 nM. Nhu duoc chi ra trong Fig. 4, tAt
c4 cac khang thé ngoai trlr eculizumab-F760G4 cho thdy su gia ting cua dap tmg
gén két, cho thiy cac khang thé nay 1a chét gin két MG1-MG2. Eculizumab-
F760G4, 1a chét gin két chudi alpha di biét, khong cho thdy gin két véi mién
MG1-MG2. |

4.4. Gan két ctia cac MAb khang C5 t6i c4c peptit c6 ngudn gb tir mién MG1-
MG2 C5

Céc MAb khéng C5 dugc thir nghiém dbi véi viée gin két véi cac peptit c6
ngudn gb tir mién MG1-MG2 trong phén tich thdm tach Western. Céc peptit C5:
33-124, 45-124, 52-124, 33-111, 33-108, va 45-111 (SEQ ID NO:40), dugc ndi
v6i nhan GST, duoc biéu hién trong E. coli. Cac mau E. coli dugc thu hoach sau
khi 4 v6éi 1 mM IPTG trong 5 gio & 37 d6 C, va dugce ly tdm ¢ 20000 x g trong 1
phit dé thu dugc cac vién. Céc vién ndy duge huyén phil v6i dung dich chit

dém mAu (2ME+), va duoc sit dung d& phén tich thAm tach Western. Viéc biéu
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hién cta céc peptit 6 ngudn gbc C5 duge xac dinh bing khang thé khang GST
(Fig. 5A). CFA0305 chi dugc gin két vai peptit ciia 33-124 (Fig. 5B). CFA0305
dugc gin két v6i chudi beta clia tai td hop & ngudi C5 (thC5) (khoang70kDa),
duoc st dung nhu 13 mot ddi chimg. Fig. 5C t6m tit phin {mg cua cac MAb
khang-C5 t6i cac peptit co ngudn gbdc C5.

4.5. Gén két ciia cac MAb khang C5 t6i cac dot bién C5

Do ba géc axit amin trong chudi C5 beta: E48, D51, va K109, duogc du
dodn 14 ¢6 lién quan dén viée gén két gitta C5 va cac MAD khang C5 bdi phén
tich cAu trtc tinh thé, cac MAD khang C5 dugc thir nghiém ddi voi viee gén két
v6i cac dot bién didm C5 & ngudi trong phén tich thdm tich Western. C4c dot
bién diém C3, trong do bét ky E48, D51, va K109 nao duogc thé véi alanin, dugc
bidu hién trong céc té bao FS293 bing cach chuyén nap. Méi truong nudi cy
duogc thu hoach 5 ngay sau khi 'chuyén nap, va sau d6 dugc st dung cho thdm
tach Western. SDS-PAGE dugc thuc hién dudi cac didu kién giam. Céc két qua
duoc chi ra trong Fig. 6. Eculizumab dugc gén két voi chudi alpha C5 dang tu
nhién (WT) va ba d6t bién diém C5, trong khi CFA0305 dugc gin két manh mé
t6i chudi beta cia WT C5, gén két yéu 6t t61 dot bién C5 B48A, va khong gén
két véi chudi beta cua cac dot bién C5D51A va K109A, cho thiy ring 3 gde axit
amin ne‘iy c6 lién quan dén khang thé/cac su tuong tac khang nguyén. Bang 5 s
cap so lugc vé phép phan tich thdm tdch Western ctia cac MAb khang C5
(CFA0305, CFA0307, CFA0366, CFA0501, CFA0538, CFA0599, CFA0666,
CFA0672, va CFA0675). Céac MAb khang C5 dugc tdp hop thanh nhém vao
clng mdt epitop C, nhung cic miu gan két 13 hoi khéc nhau gitta cac khang thé,
cho thy ring c4c ving gin két ciia C5 t6i cac MAD khang C5 gin nhau nhung
khong gidng nhau.
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Bang 5

Tém tit phan ing cac Mab khang C5 t6i cac d9t bién CS

E48A  D51A  K109A

WT
Eculizumab +
CFA0305 +
CFAQ307 + - - -
CFAO0366 +
CFAO501 +
CFA0538 +
CFA0599 +
CFA0666 +
CFA0672 +
CFA0675 +

(]
0
+ + + +

4.6. Phan tich gin két BIACORE (nhin dugc di ding ky) ctia cic khang thé
khang C5 véi cc dot bién C5

Pé thtr nghiém néu gbc E48, G51, va K109 c6 lién quan trong khang
thd/cac sy twong tac khang nguyés, phan tich gin két BIACORE (nhan dugc da
dang ky) duoc thuc hién. Ba dot bién C5 dugc didu ché: E48A, GS1A, va
K109A, nhu mo ta trong vi du 4,5. Cac mau ndi trén mit nubi céy chira dot bién
C5 dugc biéu hién qua muc trong céc t& bao FS293 dugc didu ché & 40
microgam/ml ciia d6t bién C5. Péi véi viéc phén tich gén két BIACORE (nh#n
duoc d3 dang ky), miu ndy dugc pha lodng 10x véi chit dém hoat dong
BIACORE (nhin duoc di dang ky) (ACES pH=7,4, 10 mg/ml BSA, 1 mg/ml
carboxymetyl dextran) t6i néng do mAu cubi cung la 4 microgam/ml ctia dot
bién C5.

Céc su twong tic ciia ba dot bién C5 véi cac khang thé khang C5 dugc danh
gia & 37 d6 C v6i BIACORE (nhdn dugc di diang ky) cong cu T200 (GE
Healthcare), st dung diéu kién thir nghiém mo ta trong vi du 3,2. Chit dém
ACES pH=7,4 chita 10 mg/ml BSA, 1 mg/ml carboxymethyl dextran duoc sir
dung nhu chét dém hoat dong. Eculizumab-F76OG4 va 305L0O5 dugc chup trén
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cac t& bao dong chay khéac nhau bsi IgG don dong khang nguoi chuét, khang
doan dic hiéu thé Fc (GE Healthcare). Té bao dong 1 duge st dung nhu bé mit
tham khao. Cac protein dang tu nhién va dot bién C5 duogc tiém trén bé mit cam
bién & nong d6 4 microgam/ml dé tuong tic véi cac khang thé da chup. Vao
cudi mdi chu ky phan tich, b mit cam bién dugc tai sinh véi 3M MgCl,. Cac
két qua dugc phan tich v6i phin mém dénh gia Bia, phién ban 2,0 (GE
Healthcare). Cac dudng cong cua té bao dong tham chiéu (té bao dong 1) va cic
viéc tiém tréng clia chit dém hoat dong duoc trir tir cc dudng cong cia té bao

dong véi cac khang thé da chup.

Nhu duogc chi ra trong Fig. 7, tit ca ba dot bién C5 6 thé gin két véi
eculizumab véi tinh chét gén két tuong tw so véi C5 dang tw nhién. Do véi
305105, tit ca ba dot bién cho thiy dép tmg gén két v6i 305LO5 thip hon so
véi C5 dang tu nhién. Cac dot bién D51A va K109A giamm gan két ctia cta C5
boi 305L0O5 t6i mire chuén.

4.7. Xéac dinh cac gbc His trén C5 gép phén twong tac phu thudc vao pH giita
khéng thé khang C5 va C5 |

Sy phan tich cAu tric tinh thé boc 10 ring 3 gbc histidin trén C5 ngudi dugce
dit tai giao dién khéng thé/khang nguyén. Gc histidin véi pKa dién hinh vao
khoéng 6,0 dugc biét 1a gbp phin vao cic su tuong tic protein-protein phy thudc
vao pH (Igawa et al., Biochim Biophys Acta 1844(11):1943-1950 (2014)). Pé
nghién ciru gbc His trén giao dién khang th8/khang nguyén gép phan tuong tac
phu thudc vao pH giita khang thé khang C5 va C5, phan tich gan két BIACORE
(nhdn dugc d3 ding ky) duoc thuc hién. Ba dot bién C5 & ngudi voi dot bién
don cua His (H70Y, H72Y, va H110Y) va dot bién v6i dot bién His d6i (H70Y
+ H110Y) dugc didu ché nhu sau: cho dot bién His don trong d6 bat ky H70,
H72, va H110 duoc thé véi tyrosin, va dot bién His ddi trong d6 ca hai H70 va
H110 duge thé véi tyrosin, duoc biéu hién trong cac t& bao FS293 bang cach
chuyén nap. Céc dic tinh gén két khang nguyén cia cac dot bién His C5 téi
305L05, khang thé phu thudc vao pH khang C5, dugc xac dinh boi thir nghiém
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BIACORE d4 duoc cai bién(nhéin dugc da ding ky) nhu md ta trong vi du 4,6.
Tém lai, pha phan ly bd sung & pH=5,8 dugc tich hgp vao thir nghiém
BIACORE (nhin dugc d3 dang ky) ngay lap tic sau pha phan ly ¢ pH=7,4 dé
danh gia su phén ly phu thudc vao pH gitta khang thé va khang nguyén tir cc
phitc dugc tao thanh & pH=7,4. Ty 1€ phan ly & pH=5,8 dugc x4c dinh bang cach
xir Iy va diéu chinh dit liéu st dung phin mém diéu chinh dudng cong Scrubber

2,0 (phin mém BioLogic).

Nhu duge chi ra trong Fig. 8, Dot bién His don C5 & H70 hodc H110 va dot
bién His doi (H70 + H110) khong anh huéng dén viéc gan két ctia C5 t6i
305L05 tai pH trung hoa. Trong khi d6, dot bién His don & H72 cho thdy su suy
yéu dang ké cua viéc gén két ctia C5 t6i 305L05. Ty 18 phan ly & pH=5,8 dbi
vé6i cac dot bién His C5va C5-wt protein dugc chi ra trong bang 6. Nhu duge chi
ra trong bang 6, C5-wt cho thdy s phan ly nhanh nhét tir 305LO5 & pH=5,3
trong sb C5 cac khang nguyén dugc thir nghiém. Dot bién His don & H70 c6 ty
1€ phén ly cham hon gép hai 14n & pH=5,8 va dot bién His don & H110 din dén
ty 1€ phan ly cham hon & pH=5,8 so véi C5-wt. Dot bién His d6i & ca H70 va
H110 din dén hidu qua hon dbi véi su gén két phu thudc pH véi ty 1é phan ly &
pH=5.8 cham hon gén gip ba 1an so v6i C5-wt.

Béang 6 .
Gi4 tri ty 1& phan ly pH 5,8 ddi véi cac dot bién His C5 gin két
Céc khang nguyén kd (1/s)
Ch-wt 1.1E-2
C5-H70Y 5.3E-3
C5-H110Y 9.3E-3
C5-H70Y, H110Y ~ 3.9E-3

Vidu5
Hoat tinh rc ché ciia céc khang thé khang C5 trén sy hoat hoa C5 |
5.1. Su tc ché bd tro-su tiéu thé m& hoat tinh bai cac MAb khang C5
Céac MADb khang C5 duoc thir nghiém di v6i sy tic ché hoat tinh b6 trg boi

thir nghiém tiéu thé m&. Ba muoi microlit ciia huyét thanh ngudi binh thudng

-116-



29265

(6,7%) (Biopredic, SER018) dugc trdn voi 20 microlit cia MAb dugc pha loéng
trong dia 96-giéng va dugc U trén may lic trong 30 phit & 25 d6 C. Cac thé m&
1am cho nhay cam véi cac khang thé chbng lai dinitrophenyl (kit tw dong CH50,
Wako, 995-40801) duoc dua vao mbi giéng va dia duoc dit trén may l4c trong
2 phat & 25 d§ C. Nam muoi microlit cia dung dich chét nén (Kit tu dong
CH50) dugc bd sung vao mdi giéng va dugc tron bang cach lic trong 2 phut &
25 d6 C. Hon hop cudi cung dugc u ¢ 37 d6 C trong 40 phut, va sau d6 OD ¢
340 nm cta hdn hop dugce do. Phén tram cla sy tiéu thé m& dugc xac dinh nhu
100 x [(OD mab = OD huyét thanh va nén thé ms))/ [(OD khong c6 MAb = OD' huyét thanh va nén thé
ms)]. Fig. 9A chi ra ring cac MAb khang C5: CFA0305, 0307, 0366, 0501, 0538,
0599, 0666, 0672, va 0675, ttc ché sy tidu thd m&. hai céc khang thé khong phu
thudc vao pH: CFA0330 va 0341, cling tc ché su tiéu nay (Fig. 9B).

5.2. Uc c¢hé su tao ra C5a bodi cac MAD khang C5 _

Cac MAD khang C5 dugc thr nghiém dbi véi viéc tao C5a trong sudt qua
trinh tiéu th& m& dé x4c nhén ring cac MAb khéang C5 tic ché su phén tach cua
C5 thanh C5a va C5b. Murc d6 C5a trong & cac su ndi trén mat tir thr nghiém
tiéu thé m& duoc xac dinh st dung kit C5a ELISA (cic hé R&D, DY2037). Tt
ca cac MADb tic su su tao C5a trong sy phu thudc lidu néi trén bé mit (cac Fig.

10A va 10B).

5.3. Su trc ché bd trg-phan hity hoat hoa boi cac MAb khang C5

Cac MAD khéng C5 dugc thir nghiém d& tc ché hoat tinh bd trg chinh
théng trong thir nghiém thiéu méu do tan huyét. Céc t& bao hong ciu ga (cac
cRBC) (Innovative research, 1C05-0810) dugc rira voi salin dugc dém véi
gelatin/verona chura 0,5 mM MgClzlvé 0,15 mM CaCl, (GVB++) (Boston
BioProducts, IBB-300X), va sau d6 lam cho nhay cdm vé6i khang thé khang
RBC cua ga (Rockland 103-4139) & 1 microgam/ml trong 15 phut & 4 do C. Cac
té bao sau d6 duge rira véi GVB++ va duoc huyén phu trong cung chit dém & 5
x 107 t& bao/ml. Trong dia microtest day tron 96-giéng riéng biét, 50 microlit

ctia huyét thanh nguoi binh thudng (20%) (Biopredic, SER019) dugc tron véi
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50 microlit cua Mab dugc pha lodng va dugce U trén may lic & 37 @6 C trong 30
phut. Sau d6, sau muoi microlit cua sy huyén phu ciia cdc cRBC lam cho nhay
cam duogc bd sung vao céc giéng chira huyét thanh, va hdén hop khang thé duoc 0
& 37 d6 C trong 30 phut. Sau khi 0, dia nay dugc ly tdm & 1000 x g trong 2 phut
& 4 d C. Céc su ndi trén mit (100 microlit) dugc dua vao céc giéng trén dia
microtest 96-giéng day phéng @& xéc dinh OD ¢ 415 nm véi bude séng tham
chiéu & 630 nm. Phan trim cla sy tan huyét duoc xac dinh nhu 100 x [(OD map -
OD puyés tha v cic k)] [(OD ko cs M - OD hupé i v crnc)]- Fig. 11 chi ra
réng cdc MAb khang C5: CFA0305 va 305L05, Gic ché sy phan hﬁy clia cac
cRBC.

5.4. Uc ché chudi cac phéan tmg hoa sinh bb trg thay thé bdi cac MAb khang C5

Tht nghiém thiéu méau do tan huyét d6i véi chudi céc phan ng hoéa sinh
thay thé duoc thuc hién twong tu nhu thit nghiém tan huyét chudi cac phan tmg
héa sinh cb dién. Mau duoc thu thap tir thé tring New Zealand (InVivos) dugc
tron voi cung thé tich dung dich cia Alsever (Sigma, A3551), va hdn hop duge
st dung nhu RBCs chudt (rRBCs). rRBCs dugc rira voi GVB duoc bb sung véi
2 mM MgCl, va 10 mM EGTA va dugc huyén phu trong ciing chit dém & 7 x
10® té bao/ml. Trong dia microtest ddy tron 96 giéng, 40 microlit clia huyét
thanh nguoi binh thudng (25%) (Biopredic, SER019) dugc trdn véi 40 microlit
cuia Mab dugc pha loing va dugc U trén may l4c & 37 d6 C trong 30 phut. Hai
muoi microlit ctia huyén phu rRBCs dugc bd sung vio céc giéng chia huyét
thanh, va hdn hop khang thé dwoc 0 & 37 d6 C trong 60 pht. Sau khi U, dia
duoc ly tim & 1000 x g trong 2 phut & 4 do C. Céc dich ndi bé mit (70 microllit)
duoc dua vao céc giéng trén dia microtest day phiang 96 giéng dé xac dinh OD &
415 nm vé6i bude soéng tham chiéu & 630 nm. Fig. 12 chi ra rang cac MAb khang
C5: CFA0305 va CFA0672, tic ché phan hiy ctia rRBCs, cho thdy ring cac
khang thé nay e ché chudi céc phan ting héa sinh bd tro thay thé.

Vidu6
Téi wu hda cac khang thé don dong khang C5 (céc bién thé 305)
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6 luong dot bién duoc dua vao ving bién dbi dugc t6i wu héa cla khang
thé khang C5 305LO5 dé cai thién hon nira cac dic tinh cia no, va the cdc vung
bién dbi duge t8i vu hoa 305L015, 3050016, 305L018, 305L0O19, 305L020,
305L022, va 305L.023 dugc tao ra. Cac trinh ty axit amin cia VH va VL cua
cac bién thé 305 dugce liét ké trong cac bang 7 va 8, twong tng. Céc gen ma hoa
VH dugc 1am tuong thich véi ngudi duge két hop véi bién thé IgG1 CH SG115
duoc cai bién & ngudi (SEQ ID NO: 114), va bién thé [gG4 CH SG422 dugc cai
bién & nguoi (SEQ ID NO: 115) hosc SG429 (SEQ ID NO: 116). Cac gen ma
héa duge lam tuong thich v6i nguodi VL dugc két hop véi CL & ngudi (SK1,
SEQ ID NO: 38). Tach biét nhau, cic gen chudi nang va nhe ma héa khang thé
khang C5 duoc lam tuong thich véi nguoi, BNJ441 (BNJ441H, SEQ ID NO:
149; BNJ441L, SEQ ID NO: 150), dugc tbng hop va dugc nhan ban vao mot
vecto biéu hién.

Céc khang thé dugc biéu hién troﬁg céc té bao HEK293 ddng truyén nhiém
vOi su kéthop clia cdc vecto biéu hién chudi ning va chudi nhe , va dugc tinh

ché béi protein A.

Bang 7
Cic trinh ty axit amin VH ciia cac d¢t bien 305

Khéng thé VH HVR-H1 HVR-H2 HVR-H3

305005 SEQID NO: 10 SEQID NO: 54 SEQ D NO: 64 _ SEQID NO: 74
SSYYVA AINTGSGATYKASWAKG DGGYDYPTHAMHY

3051015 SEQ 1D NO: 106 SEQ ID NO: 117 SEQID NO: 118 SEQID NO: 121
SSYYMA AIFTGSGAEYKAEWAKG DAGYDYPTHAMHY

305,016 SEQ 1D NO: 107 SEQ D NO: 117 SEQ 1D NO: 119 SEQID NO: 121
SSYYMA AIFTGSGAEYKAEWVKG DAGYDYPTHAMHY

3051048 SEQ 1D NO: 108 SEQID NO: 117 SEQUID NO: 118 SEQID NO: 121
SSYYMA AIFTGSGAEYKAEWAKG DAGYDYPTHAMHY

3051019 SEQ 1D NO: 109 SEQID NO: 117 SEQ (D NO: 118 SEQID NO: 121
SSYYMA AIFTGSGAEYKAEWAKG DAGYDYPTHAMBY

3051020 SEQ D NO: 108 SEQID NO: 117 SEQ (D NO: 118 SEQID NO: 121
SSYYMA AIFTGSGAEYKAEWAKG DAGYDYPTHAMHY

3051072 SEQ 1D NO: 109 SEQ D NO: 117 SEQID NO: 118 SEQ 1D NO: 121
SSYYMA AIFTGSGAEYKAEWAKG DAGYDYPTHAMHY

3051023 SEQ 1D NO: 110 SEQ 1D NO: 117 SEQ 1D NO: 120 SEQID NO: 121
SSYYMA GIFTGSGATYKAEWAKG DAGYDYPTHAMHY
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Bang 8
Cic trinh tw axit amin VL ciia cdc dot bien 305

khing thé VL HVR-i1 HVR-L2 HVR-L3

305105 SEQ 1D NO: 20 SEQ ID NO: 84 SEQ D NO: 94 SEQ D NO: 104
QASQNIGSSLA GASKTHS QSTKVGSSYGNH

1051015 SEQ ID NO: 111 ‘SEQID NO: 122 SEQ ID NO: 123 SEQ D NO: 125
RASQGISSSLA GASETES QNTKVGSSYGNT

2051016 SEQID NO:111 SEQID NG: 122 SEQ ID NO: 123 SEQID NO: 125
RASQGISSSiA GASETES QNTKVGSSYGNT

051018 SEQ (D NO: 111 SEQID NO: 122 SEQ ID NO: 123 SEQ ID NO: 125
RASQGISSSLA GASETES QNTKVGSSYGNT

3051019 SEQID NO: 111 SEQID NG: 122 SEQ ID NO: 123 SEQID NO: 125
RASQGISSSIA GASETES QNTKVGSSYGNT

205020 SEQ 1D NO: 112 SEQ 1D NO: 122 SEQ ID NO: 123 SEQID NO: 125
RASQGISSSLA GASETES QNTKVGSSYGNT

3051022 SEQ ID NO: 113 SEQID NG: 122 SEQ ID NO: 124 SEQID NO:125
RASQGISSSLA GASTTQS QNTRVGSSYGNT

2051023 SEQID NO: 113 SEQID NO: 122 SEQ ID NO: 124 SEQID NO: 125
RASQGISSSLA GASTTQS QNTKVGSSYGNT

Vidu7

Dic tinh gén két ctia ctia céc khang thé khang C5 (cac bién thé 305)

Céc tham sé dong luc ciia cac khang thé khang C5 chéng lai tai t6 hop C5
& ngudi dugc danh gia & 37 d6 C st dung BIACORE (nhén dugc di dang ky)
céng cu T200 (GE Healthcare) ¢ ba didu kién khéac nhau; (1) ca su lién két va
phén ly & pH=7,4, (2) ca su lién két va phan ly & pH=5,8, va (3) su lién két &
pH=7,4 nhung su phén ly & pH=5,8. ProA/G (Pierce) dugc gilt ¢ dinh vao bd
cam bién CM1sir dung kit nbi amin (GE Healthcare) theo céc thiét lap duoc dé
nghi béi GE Healthcare. Cc khang thé va cac phan tich dbi véi didu kién (1) va
(3) dugc pha lodng trong chit dém ACES pH=7,4 (20 mM ACES, 150 mM
NaCl, 1,2 mM CaCl,, 0,05% Tween 20, 0,005% NaN3) va ddi véi didu kién (2)
ching dugc pha lodng trong chat dém ACES pH=5,8 (20 mM ACES, 150 mM
NaCl, 1,2 mM CaCl,, 0,05% Tween 20, 0,005% NalNj3). MOdi khéang thé duoc
chup 1én bé mit cam bién bing ProA/G. Mitc chup khang thé thuong 13 60-90
don vi cong huéng (RU). Sau d6, tai td hop C5 & ngudi dugc tiém & 3 dén 27
nM hoic 13,3 dén 120 nM dugc diéu ché béng chudi pha lodng ba 14n, sau d6
phan ly. B& mit dugc tai sinh sir dung 25 mM NaOH. Céc tham sb dong luc &
didu kién (1) va (2) duge xac dinh bang cach didu chinh ky hiéu cam bién véi

1:1 mAu gén két va ty 1& phan ly & didu kién (3) dwoc xé4c dinh bing cach diéu
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chinh ky hiéu cam bién véi 1:1 sy phén ly dbi v6i mau MCK st dung
BIACORE (nhén dugc dd dang ky) phdn mém danh gid T200, phién ban 2,0
(GE Healthcare). Sy phu thudc pH cua tht ca cac khang thé duoc chi ra nhu 12 ty
16 phan ly cta didu kién (2) va (1).

Ty 18 gén két (ka), ty 18 phan ly (kd), 4i luc gin két (KD), va su phy thudc
pH duoc liét ké trong bang 9. Tt ca céc khang thé cho thay ty 1 phén ly &
pH=5,8 nhanh hon so véi pH=7,4 va su phu thugc pH cua n6 khoang 20 l4n.

Bang 9

Tham s dng lyc hoc cia cdc bién thé khing thé khang C5 duéi cdc diéu kién pH 7,4 va pH 5,8

74 74 5858 7458 |pny thude pit
ka (1/Ms) kd(1/s) KD (M) | ka(1/Ms) kd(i/s) KD(M) |kd(t/s) |
L015-5G422 | 1.40E+06 4.19E-04 3.00E-10 | 1.34E+05 8.79E-03 6.57E-08 |1.61E-02| 21.0
LO15-SG115 [1.31E+06 3.54E-04 2.70E-10 | 9.49E+04 827E-03 8.72E-08 |1.67E-02| 234
LO16-5G422 | 1.28E+06 4.12E-04 3.21E-10 | 1.09E+05 8.69E-03 7.95E-08 |1.61E-02|  21.
LO18-5G422 | 1.36E+06 4.26E-04 3.14E-10 | 1.39E+05 8.65E-03 6.24E-08 |1.69E-02|  20.3
LO10-SG422 | 1.37E+06 4.76E-04 3.46E-10 | 1.38E+05 8.30E-03 6.00E-08 |1.61E-02| 17.4
LO20-SG115 |1.44E+06 4.67E-04 3.24E-10| 1.41E+05 8.18E-03 5.81E-08 [1.61E-02| 175
LO20-SG422 |1.35E+06 4.70E-04 3.49E-10 | 1.36E+05 8.15E-03 5.99E-08 |1.55E-02| 17.3
LO22-8G115 |1.46E+06 3.82E-04 2.62E-10 | 1.71E+05 9.30E-03 5.45E-08 |1.46E-02| 243
L023-SG115 [1.53E+06 4.23E-04 2.77E-10| 1.33E+05 8.55E-03 6.41E-08 [1.73E-02|  20.2

Ai lyc ghn két cia cac khang thé khang C5 (BNJ441, eculizumab, va bién
thé 305) t6i tai t6 hop & ngudi C5 & pH=7,4 va pH=5,8 dugc x4c dinh ¢ 37 46 C
st dung BIACORE (nhan dugc d3 dang ky) cong cu T200 (GE Healthcare) dé
d4nh gi4 hiéu qua cua pH khi gin két khang nguyén. Khang thé nhiéu ban sao
I¢G (Fc) khéng ngudi dé (KPL #01-10-20) duoc gift ¢b dinh vao bd cam bién
CM4 sir dung kit néi amin (GE Healthcare) theo cac thiét 1ap dugc d& nghi boi
nha san xuét. Cac khang thé va cac phan tich dugc pha lodng hodc trong chét
dém ACES pH=7,4 hoic chit dém ACES pH=5,8 chira 20 mM ACES, 150 mM
NaCl, 1,2 mM CaCl,, 0,05% Tween 20, va 0,005% NaNj3. Cac khang thé dugc
chup trén bé mit cam bién sir dung phuong phap khang Fc, cac muc chyp thong
thudmng & 50-80 don vi cong hudng (RU). Tai td hop C5 & ngudi duge didu ché
béng cach pha lodng ba 1An bét dAu tir 27 nM dbi v6i cac didu kién thir nghiém

pH=7,4, hodc 135 nM dbi véi cac thir nghiém pH=5,8. Bé mit duoc tai sinh sir
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dung 20 mM HCI, 0,01% Tween 20, Dit liéu duoc xtr Iy va phu hgp voi 1:1 mau
gén két sir dung phin mém danh gia Bia 2,0 (GE Healthcare).

Ai Iyc gén két (KD) ctiia BNJ441, eculizumab, va bién thé 305 t6i tai td hop
C5 & nguoi & pH=7,4 va pH=5,8 dugc chi ra trong bang 10, bién thé 305 cho
thay ty 18 cua (KD & pH=5,8)/(KD & pH=7,4) 13 gan 800, 8 14n cao hon so véi
BNJ441 chi cho théy ty 18 ciia (KD & pH=5,8)/(KD & pH=7,4) 14 93.

Bang 10

i 2 KD (M) ty 1€ ctia KD &
khang thé pH 74 pH 5,8 pH 5,8/pH 7,4
Dot bién 305L05 1.66E-10 1.32E-07 795
Eculizumab 1.42E-10 2.64E-09 19
BNJ441 1.38E-09 1.28E-07 93
Vidu 8

Hoat tinh tic ché cua cac khang thé khang C5 (c4c bién thé 305) trén sy hoat héa
C5 .
8.1. Su tc ché bd tro-su tiéu thé md hoat tinh béi cic MAb khang C5

Cac MAD khang C5 dugc thir nghiém ddi vé6i su trc ché hoat tinh b6 trg béi
thit nghiém tiéu thé m&. Ba muoi microlit ctia huyét thanh ngudi binh thudng
(6,7%) (Biopredic, SER019) dugc tron vdi 20 microlit cia Mab dugc pha lodng
trong dia 96-giéng va dugc 1 trén méay lic trong 30 phut & nhiét d trong phong.
Dung dich thé m& duoc 1am cho nhay cdm véi cic khang thé chéng lai
dinitrophenyl (Kit ty dong CH50, Wako, 995-40801) duoc dua vao mbi giéng
va dugc dit 1én méy lic trong 2 phut & 37 d C. Ndm muoi microlit ciia dung
dich chét nén (Kit ty dong CH50) dugc bd sung vao mdi giéng va duoc tron bédi
may l4c trong 2 phut & 37 &6 C. Hon hop cubi cing dugc u & 37 @6 C trong 40
phtt, va sau d6 OD & 340 nm duogc xé4c dinh. Phin trim cla sy tiéu thé m& duoc
x4c dinh nhur 100 x [(OD wmab - OD huyét thanh va nén thé m3)}/ [(OD khong c6 Mab - OD
huyét thanh va nén thé mo)]- Fig. 13 chi ra ring cac MAb khang C5: 305L015-SG422,
305L016-SG422, 305L018-SG422, 305L019-SG422, 305L020-SG422, va
305L.020-SG115, tc ché sy tidu thé m&. Hai khang thé véi cac bién thé Fe:
305L.015-SG115 va 305L023-SG429, con trc ché sur tiéu thé m& (Fig. 14).
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C4ac MAb khang C5 dugc thir nghiém dé e ché tai tb hop C5 & ngudi
(SEQ ID NO: 39). Mu¢i microlit cua huyét thanh ngudi thiéu C5(Sigma,
C1163) dugc tron véi 20 microlit cia Mab dugc pha lodng va 20 microlit cla tai
t6 hop C5 (0,1 microgam/mL) trong dia 96-giéng va dugc G trén may l4c trong 1
gid & 37 dd C. Céc thé m& (Kit ty dong CH50) duge dwa vio mdi giéng va dugc
d3t 1én may lic trong 2 phit & 37 d6 C. Nam muoi microlit dung dich chét nén
(Kit ty dong CH50) duoc bd sung vao mbi giéng va dugc tron bdi may l4c trong
2 phit & 37 d C. Hon hop cudi ciing duge 0 & 37 @6 C trong 180 phut, va sau
d6 OD & 340 nm duogc x4c dinh. Phan trim cia su tidu thé m& duoc xac dinh
nhu trén. Fig. 15 chi ra rdng cac MAb khang C5: 305L022-SG115, 305L022-
SG422, 305L023-SG115, va 305L023-SG422, trc ché sy tiéu thé ma.

8.2. Uc ché sy tao ra C5a bdi cac MAb khéng C5

Céc MAb khang C5 dugc thir nghiém ddi véi viéc tao C5a trong sudt qua
trinh su tiéu thé m& dé x4c nhan ring cac MAb khang C5 (e ché sy phén tach
cia C5 thanh C5a va C5b. Cac mic C5a trong cic dich ndi bé mit tir thir
nghiém tiéu thé m& duogc xac dihh stir dung kit ELISA C5a (hé R&D, DY2037).
TAt ca cac MAb e ché sy tao C5a trong cac dich ndi bé mit theo cach phu

thudc vao lidu (cac Fig. 16 va 17).

8.3. X4c dinh hoat tinh bd tro & huyét tuong khi cynomolgus

Cac MAb khéng C5 duoc thir nghiém dbi véi su trc ché hoat tinh b6 trg &
huyét twong khi cynomolgus. Cac MAD khang C5 dugc cung cAp bén trong khi
(20mg/kg), va cac miu huyét twong dugc thu gom dinh ky cho dén ngay 56. Céc
t& bao hdng ciu ga (cRBCs) (Innovative research, IC05-0810) dugc rira véi salin
duoc dém gelatin/veronal chita 0,5 mM MgCl, va 0,15 mM CaCl, (GVB++)
(Boston BioProducts, IBB-300X), va sau d6 lam cho nhay cadm véi khang thé
khang RBC ctia ga (Rockland 103-4139) & 1 microgam/ml trong 15 phut ¢ 4 do
C. Céc té bao sau d6 duoc rira véi GVB++ va duge huyén phil trong cling chét
dém & 1 x 10® t& bao/ml. Trong dia microtest day tron 96 giéng riéng biét, huyét

tuong khi duoc 1 véi cRBCs dugc 1am cho nhay cam & 37 d6 C trong 20 phut.
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Sau khi 0, dia dugc ly tAm & 1000 x g trong 2 phut & 4 d6 C. Céc dich ndi bé
mit duge dua vao cic giéng trén cac dia microtest ddy phing 96 giéng dé xéc
dinh OD & 415 nm véi budc séng tham chiéu & 630 nm. Phan trim cia su tan
huyét duoc xéc dinh nhu 100 X [(OD Hay cung cép = OD huyét twong va nén crBes)]l/ [(OD
Tidn cung odp = OD huyét twong va nén cRBCs)]- Fig. 18 chi ra ring cac MADb khang C5:
305L015-SG422, 305L015-SG115, 305L016-SG422, 305LO18-SG422,
305L019-SG422, 305L020-SG422, 305L020-SG115, va 305L023-SG115, e
ché hoat tinh bb trg trong huyét tuong.

8.4. Su trc ché hoat tinh sinh hoc ciia céc bién thé C5 béi cac MAb khang C5
Céac MADb khang C5 dugc thir nghiém dé trc ché cac bién thé tai té hop C5
& ngudi: V1451, R449G, V802I, R885H, R928Q, D966Y, S1310N, va E1437D.
Con duge béo cdo ring cac bénh nhan mic PNH cé dot bién R885H trong C5
cho thy phan ung kém véi eculizumab (tham khéo, ttc 13, Nishimura et al.,
New Engl. J. Med. 370:632-639 (2014)). Méi clia cac bién thé C5 & ngu:bi dugc
biéu hién trong cac té bao FS293, va cac dich ndi bé mit duoc sir dung cho
nghién ctru sau ddy. Mudi microlit cua huyét thanh ngudi thiéu C5(Sigma,
C1163) duoc trdn véi 20 microlit cia Mab dugc pha lodng va 20 microlit cia
mdi trudng nudi ciy t& bao chira bién thé tai t6 hop C5 (2-3 microgam/mL)
trong dia 96-giéng va dugc U trén méay l4c trong 0,5 gid & 37 @6 C. Céac thé mo
(Kit ty dong CH50) dugc dua vao mi giéng va duoc dit 1én may lic trong 2
phit ¢ 37 d§ C. Nam muoi microlit dung dich chét nén (Kit ty dong CH50)
dugc bd sung vao mdi giéng va dugc tron bdi may lic trong 2 phﬁt & 37 do C.
Hdn hop cubi ciing duge @1 & 37 d@ C trong 90 phut, va sau do OD‘c")r 340 nm
duogc xac dinh. Phan trim cla su tiéu thé m& dugc xac dinh nhu trén. Fig. 19 chi
ra rang khang C5 MADb (eculizumab) khong tc ché bién thé R885H C5, nhung
trc ché céc bién thé duoc thir nghiém khéc. Fig. 20 chi ra ring khing C5 MAb

(bién thé 305) tic ché tit ca cac bién thé ctia C5 dugc thir nghiém.

8.5. Su trc ché bd tro-su tiéu thé m& hoat tinh béi cac MAD khang C5
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Cac MAb khang C5 dugc thir nghiém ddi voi su tc ché hoat tinh bd tro boi
thir nghiém tiéu thé m&. Ba muoi fnicrolit huyét thanh nguoi binh thudng
(6,7%) (Biopredic, SER019) dugc trdn véi 20 microlit cia Mab dugc pha loéng
trong dia 96-giéng va dugc 1 trén may l4c trong 30 phut & nhiét d trong phong.
Dung dich thé m& 1am cho nhay cam véi c4c khang thé chéng lai dinitrophenyl
(Kit tw dong CH50, Wako, 995-40801) dugc dua vao moi giéng va duoc dat lén
may léc trong 2 phut & 25 d6 C. Nam muoi microlit dung dich chat nén (Kit tu
dong CH50) duoc bd sung vao mdi giéng va duoc tron bang céch lic trong 2
phut & 25 ¢6 C. Hdn hop cubi cing duoc G & 37 @ C trong 45 phut, va sau do
OD & 340 nm duogc xac dinh. Phan trdm udGc ché clia sy tiéu thé m& duoc xéac
dinh nhu 100 x [(OD mab = OD huyét thanh va nén thé ma)]/ [(OD knong 6 Mab = OD huyét thanh
vanintéms)]. Fig. 21 chi ra ring cac MAb khang C5, BNJ441 va bién thé 305 tc

ché sy tiéu thé md, va bién thé 305 ¢ hoat tinh trc ché manh hon so vi BNJ441.

Vidu9
Phén tich cAu tric tinh thé X-reiy ctia bién thé 305 Fab va phirc hop mién C5-
MG1 & nguoi |
9.1. Viéc biéu hién va tinh ché mién MG1 (20-124) ctia C5 & ngudi

Mién MG1 (céc gbc axit amin 20-124 cia SEQ ID NO:39) dugc ndi véi
nhén GST qua chét lién két c6 thé phéan tach trombin (GST-MG1) duge biéu
hién trong E. coli cing BL21 DE3 pLysS (Promega) str dung vecto pGEX-4T-1
(GE healthcare). Viéc biéu hién protein dugc kich thich bang 0,1 mM Isopropyl
beta-D-1-thiogalactopyranosit (IPTG) ¢ 25 d¢ C trong 5 gio. Viéc thudc t& bao
vi khudn dugc dung giai véi Bugbuster (Merck) duge bb sung véi lysonaza
(Merck) va cocktail rc ché proteaza hoan toan (Roche), sau dé tinh ché GST-
MGT tir phan hoa tan st dung cdt GSTrap (GE healthcare) theo chi dinh ciia nha
san xudt. Nhan GST duogc chia tach véi trombin (Sigma), va mién MGI thu
duogc con duogc tinh ché véi cot loc gel Superdex 75 (GE healthcare). Cac phan
tt chira mién MG1 dugc tdng hop va bao quan & -80 d6 C.

9.2. Pidu ché doan Fab cua bién thé 305
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Cac doan Fab clia md trong nhitng bién thé t6i wu hoéa tir 305 duoc diéu ché
bang cach phwong phép thong thuong st dung kha ning tiéu hoa c6 gi6i han véi
papain (Roche Diagnostics, Cat No,1047825), sau d6 dugc tai Ién ct protein A
(MabSlect SuRe, GE Healthcare) dé loai boé cac doan Fec, cot trao d6i cation
(HiTrap SP HP, GE Healthcare), va cot loc gel (Superdex200 16/60, GE
Healthcare). Céac phan tr chira doan Fab dugc tdng hop va bao quan & -80 do C.

9.3. Didu ché bién thé 305 Fab va phtrc hop mién C5-MG1 & ngudi

Mién tai t& hop tinh khiét C5-MG1 & ngudi dugc trén véi doan Fab thé
bién tinh khiét 305a véi ty 18 mol 1:1. Phirc hop dugc tinh ché bang phép sic ky
loc gel (Superdex200 10/300 téhg, GE Healthcare) st dung cot dugc can bing
vé6i 25 mM HEPES pH=7,5, 100 mM NaCl.

9.4. Sy két tinh

Céc phirc hop tinh khiét dugc cb dic dén khoang 10 mg/mL, va viéc két
tinh duoc thyc hién bang phuong phap khuéch tan hoi nuéc timg giot véi sy két
hop v6i phuong phép tao hat & 4 4o C. Dung dich hd chira bao gdm 0,2 M
magie format dehydrat, 15,0% w/v polyetylen glycol 3350. Diéu nay di thanh
cong trong viéc tao ra tinh thé gibng nhu dia trong vai ngdy. Tinh thé duoc
ngim trong dung dich 0,2 M magie format dehydrat, 25,0% w/v polyetylen
glycol 3350, va 20% glxcerol.

9.5. Thu thap dit liéu va xé4c dinh céu triic

Dit liéu nhidu xa X-ray duoc do bing BL32XU tai SPring-8. Trong sudt
qué trinh do, tinh thé luén ludn dugc dic trong dong nito & -178 d6 C dé duy tri
trang thai dong lanh, va té)ng cong 180 hinh nhiéu xa X-ray dugc thu gom s
dung thiét bi dd MX-225HS CCD (RAYONIX) dugc gén véi dong buc xa,
trong khi xoay tinh thé 1,0 dé tai mot thoi diém. Viée x4c dinh cc tham s6 té
bao, liét ké& cac diém nhidu xa, va xi 1y dit liéu nhiéu xa thu duge tr cac hinh
nhiéu xa dugc thuc hién str dung chuong trinh Xia2 (J. Appl. Cryst. 43:186-190
(2010), go6i XDS (Acta. Cryst. D66:125-132 (2010)), va Scala (Acta. Cryst.
D62:72-82 (2006)), va cudi cing thu dugc dit lidu cudng do nhifu xa 1én dén
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2,11 d6 phéan giai angstrom. Cac sb liéu dir liéu tinh thé hoc duogc chi ra trong
bang 11.

Bang 11

Théng ké dit liéu tia X va thong ké tinh ché

Théng ké dir liéu

Nhém tréng ' P1

Té bao don vi

a,b,c (A) 39,79, 55,10, 127,76
a, B,y (©) 89,18, 86,24, 78,20
Phan gidi (A) | 49,49-2,11

Téng phan xa 112,102

Phan xa duy nhét 56,154

Su hoan chinh ( d6 phan giai cao nhét) (%) 92,1 (95,8)

Rierge * (d6 phén gii cao nhat) (%) 7,2 (31,7)

Tinh ché

Phan giai (A) 25,00-2,11

Phan xa 53,398

R thira s ® (Riy a0 ©) (%) 20,42 (26,44)

Sai l&ch rms theo 1y thuyét

Do dai lién két (A) | 0,0088

Géc lién két (°) 1,3441

8; Ruerge = Y KDY j|Ij (hkl)- <I (hkl)> | Y hkIYj\Ij (ki) |, khi Ij (hki) va <I (hkl)>
la cuong do do luong j va cudong do phan xa trung binh véi chi sb hkl, tuong tmg.
b; R thira sb= S hkil|Feac(hkl)|- |Fops(hkl) |/Y ki) |Fops(hkd)|, khi Fops va Feye dugc
quan sét va tinh todn bién d6 cta thira sé ciu tric, twong tng.

¢; Ry, 4o duoc tinh toan véi 5% phan xa danh riéng ngau nhién

CAu trac dugc x4c dinh bang cach thay thé phan tir v6i chuong trinh Phaser
(J. Appl. Cryst. 40:658-674 (2007)). MAu tim kiém ctia mién Fab c6 ngudn gbc
tir cAu trac tinh thé IgG4 Fab & ngudi di dugc cong bd (PDB code:1BBJ), va

mau tim kiém cia mién MG1 c¢é ngudn goc tir cau truc tinh thé C5 & nguoi da
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dugc coéng bd (PDB code: 3CU7, Nat.Immunol. 9:753-760 (2008)). Mau duoc
xdy dung bing chuong trinh Coot (Acta Cryst. D66:486-501 (2010)) va duoc
tinh ché v6i chuong trinh Refmac5 (Acta Cryst. D67:355-367 (2011)). Hé sb d6
tin cdy tinh thé hoc (R) dbi vdi dit liéu cuong d6 nhifu xa tir 25-2,11 angstrom
13 20,42%, v6i gid trj R mifn phi 1 26,44%. C4c sb liu tinh ché cu tric duoc
chi ra trong bang 11.

9.6. Chu truc téng thé ctia bién thé 305 Fab va phirc hgp mién C5-MG1

Doan Fab ctia bién thd dugc tdi wu hoa tir 305 ("305 Fab") dugc gan véi
mién C5-MG1 & ngudi ("MG1") véi ty 18 1:1, va don vi khong d6i xtmg ctia ciu
trc tinh thé chira hai phitc hop, cac phéan tr 1 va 2, nhu dugc md ta trongg Fig.
22A. Phéan tis 1 va 2 c6 thé duoc sép hang tdt h& 0,717 angstrom RMSD véi vi
tri nguyén tir C-alpha trong tat ca cac gbc, nhu duge chi ra trong Fig; 22B. Cac

hinh duoc dua ra duéi day duoc didu ché sir dung phan tir 1.

Trong cac Fig. 23 A va 23B, epitop ctia vung tiép xtc 305 Fab dugc tao ban
dd trong trinh tu axit amin MG1 va trong cAu tric tinh thé, twong Gng. Epitop
bao gdm cac gbc axit amin ciia MG1 ma bao gbdbm mot hodc nhidu nguyén tir
duoc dit vi tri & khoang cach 4,5 angstrom tir bat ky phén nao ctia 305 Fab trong
cAu trtc tinh thé. Ngoai ra, epitop & 3,0 angstrom dugc danh d4u trong Fig. 23A.

9.7. Cac su tuong tac cua E48, D51, va K109

Nhu md t trong céc vi du 4,5 va 4,6, cac MAb khang C5 ma bao gém cac
chudi khang thé 305 dugc thir nghiém dbi véi viée gin két véi ba ot bién diém
C5 & ngudi, E48A, D5IA, va K109A, béi céc su phan tich gén két thdm tach
Western va BIACORE (nhén dugc da dang ky). Trong khi cac bién thé 305 gén
két mot cdch manh m& véi WT C5, céc bién thé nay chi gén két yéu t&i dot bién
E48A C5 va khong gin két v6i cac dot bién D51A va K109A. Chu tric tinh thé
ctia 305 Fab va phitc hop MG1 cho thiy ring ba axit amin E48, D51, va K109,
déu ndm trong khoang 3,0 angstrom tir 305 Fab, tao thanh mot s6 lién két hydro
vé6i Fab, nhu dugc chi ra trong Fig. 24A. O phuong 4n khac, gbc K109 ctia MG1

duge chon trong ranh dwoc hinh thanh tai giao dién ciia chudi ning ctia Fab va
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tuong tc chit ché v6i Fab boi ba lién két hydro véi H-CDR3_G97, H-
CDR3_Y100, va H-CDR3_T100b, va boi cau mudi véi H-CDR3 D95 (Fig.
24D). D51 dugc dit vi tri gitta MG1 va chudi ning ctia 305 Fab va tao hai lién
két hydro véi H-CDR1_Ser32 va H-CDR2_Ser54 dé l4p diy khong gian (Fig.
24C). biéu nay cho thiy ring K109 va D51 ciia C5 déu 1a gbc quan trong dé gin
két cac chudi khang thé 305. Mt khac, E48 duoc dit vi tri gﬁn hon véi bé mit
va tao chi mot lién két hydro v6i Fab, cho thiy ring su déng gbp clia n6 t6i vide
gdn két khang thé s& thap hon so véi K109 va E51 (Fig. 24B). Céc mdi quan hé
nay pht hop véi céc két qua clia cac su phan tich gén két thim tach Western va
BIACORE (nhin dugc d3 ding ky) clia cac dot bién C5 & ngudi (cac vi du 4,5
va 4,6). Luu y hon nita 1a: sb luong gbc dbi véi céc axit amin Fab dua trén so a6
s6 Kabat. (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed.

Public Health Service, National Institutes of Health, Bethesda, Md., 1991)

9.8. Cac su tuong tac cia H70, H72, va H110 cuia céc chudi khéng thé C5 va
305 & nguoi o

Su phan tich céu tric tinh thé cho thiy ring ba gbc histidin trén C5 & ngudi,
cu thé 13, H70, H72, va H110, dugc bao gdm trong epitop ciia Fab bién thé 305,
nhu duoc chi ra trong Fig. 23A va Fig. 25A. Phan tich gin két BIACORE (nhin
duoc d3 dang ky) duoc thuc hién dé khao sat sy dong gop clia cac gbc histidin
tGi sy twong tac protein-protein phu thudc vao pH gitra C5 & nguoi va Fab bién
thé 305 st dung cic dot bién & ngudi C5 H70Y, H72Y, H110Y, va
H70Y+H110Y (vi du 4,7). H72Y d4n dén su mit hoan toan viéc gin két ctia Fab
bién thé 305 t6i C5. Gbc ctia C5 duge dit vi tri trong tai dugc hinh thanh béi
vong lap CDR2 cua chudi nang cua 305 Fab va vong ldp cua MGl (L73, S74, va
E76) va 1am diy khoang trdng ndy, nhu duogc chi ra trong Fig. 25C. Ngoai ra,
gbc H72 ctia C5 tao mdt lién két hydro v6i H-CDR2_Y58. Dot bién H72Y s&
khong duoc dung nap vi khong cé di khong gian dé chira viing bén to 16n clia
tyrosin. Ngoai ra khong dwoc duy tri mot lién két hydro véi H-CDR2_Y58. Lién
quan dén su déng gop ctia H70 va H110 téi sy phu thude pH, céc dot bién H70Y
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va H110Y din dén su phan ly chim hon cua Fab bién thé 305 tir C5 & pH=5,8.
H70 tao mot lién két hydro ndi phén tir v6i T53 ctia MG1, dugce cho 1a bi pha v&
& & pH=5,8 khi su proton hoa ciia H70.ctia C5 gdy ra sy thay db6i dbi xtmg trong
mot phan twong ng cla giao dién tuong tac cia MG1 (Fig. 25B). Péi v6i H110,
su protbn hoa ciia gbc C5 nay sé gy ra luc ddy tich dién t6i 305 Fab, cb thé
duogc tang am bdi sy proton hda cua gbc histidin 14n c4n, H-CDR3_H100c¢ (Fig.
25D).

Mic du sang ché da ting duge md ta trén ddy & mét vai chi tiét bang cach
mo ta va vi du nhdm muc dich 1am rd viéc 1y giai thong tin nhan dugc, cic ndi
dung mo6 ta va cac vi du khong nhim muc dich gi¢i han pham vi theo sang ché.
Su boc 16 tAt ca cac patent va tai liéu khoa hoc dugc din chimg & ddy dugc thé

hién bang cach vién dan toan bg.
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YEU CAU BAO HO

1. Khang thé duoc phan 14p gin két voi C5, trong d6 khang thé nay gin két voi
epitop trong doan bao gdm cac axit amin 33-124 ctia chudi beta (SEQ ID NO:
40) ctua CS5 c6 ai luc & pH=7,4 cao hon i luc & pH=5,8, va trong do6 epitop bao
gém it nhat mot doan dugc chon tir nhém bao gém cac axit amin 47-57, 70-76,

va 107-110.

2. Khang thé theo diém 1, trong d6 khang thé nay gin két véi epitop trong doan
ctia chudi beta (SEQ ID NO: 40) ctia C5 bao gdm it nhit mdt axit amin dugc
chon tir nhém bao gém Glu48, Asp51, His70, His72, Lys109 va His110.

3. Khang thé theo diém bét ky trong s cac diém tir 1 dén 2, trong d6 khang thé

nay uc ché su hoat héa cia C5.

4. Khang thé theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 khang thé
nay trc ché su hoat héa cia R885H bién thé C5.

5. Khéng thé theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 khang thé

nay 1a khang thé nguoi, duoc 1am tuong thich véi ngudi hodc dang kham.

6. Khang thé theo diém bt ky trong sd cac diém tir 1 dén 5, trong d6 khang thé
nay 13 doan khang thé gin véi C5.

7. Khéang thé theo diém bét ky trong s céc diém tir 1 dén 5, trong d6 khang thé
nay 1a khang thé IgG1 hosc IgG4 c6 chidu dai day du.

8. Dugc phim bao gdm khang thé theo diém bét ky trong s céc diém tir 1 dén 7

va chit mang dugc dung.
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<110> CHUGAI SEIYAKU KABUSHIKI KAISHA
<120> Khang thé duoc phan lap gin k&t véi C5 va dugc phdm chta khang thé
nay

<130> C1-Al1412P

<150> JP 2014-257647
<151> 2014-12-19

<160> 150

<170> Phién ban sang ché 3.5

<210> 1
<211> 121
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 1

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

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

Tyr Met Cys Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile

Gly Cys Ile Tyr Thr Gly Ser Gly Ala Thr Tyr Tyr Ala Ser Trp Ala
50 55 60

Lys Gly Arg Phe Thr Ile Ser Lys Thr Ser Ser Thr Thr Val Thr Leu
65 70 75 80

Gln Met Thr Ser Leu Thr Val Ala Asp Thr Ala Thr Tyr Phe Cys Ala
85 90 95

Ser Asp Gly Gly Tyr Val Thr Pro Thr His Ala Met Tyr Leu Trp Gly
100 105 110

Pro Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 2
<211> 117
<212> PRT

<213> Trinh tu nhin tao
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2

Gln Ser Leu

1

Leu Thr

Tyr Ile

Ala Cys
50

Lys Gly
65

Gln Met

Arg Asp

Val Thr

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

<220>
<223>

<400>

3
1
P

Leu

Cys

35

Ile

Arg

Thr

Leu

Val
115

22
RT

Glu

Thr

20

Trp

Tyr

Leu

Ser

His

100

Ser

Trinh tu

Trinh tu

3

Gln Ser Leu

1

Leu Ser

Tyr Met

Ala Cys
50

Ala Lys
65

Leu

Cys

35

Ile

Gly

Glu

Thr

20

Trp

Tyr

Arg
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Glu Ser Gly Gly Gly

Cys Lys Ala Ser Gly
25

Val Arg Gln Ala Pro
40

Thr Val Ser Gly Tyr
55

Thr Ile Ser Lys Thr
70

Leu Thr Ala Ala Asp
85

Ala Gly Ile Thr Asn
105

Ser

nhén tao

téng hop nhan tao

Glu Ser Gly Gly Asp

Cys Thr Ala Ala Gly
25

Val Arg Gln Ala Pro
40

Ala Gly Ser Ser Gly
55

Phe Thr Ile Ser Arg
70

Leu

10

Ile

Gly

Thr

Ser

Thr

90

Leu

Leu

10

Leu

Gly

Ile

Pro
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Val

Asp

Lys

Tyr

Ser

75

Ala

Trp

Val

Asp

Lys

Ile

Ser
75

Lys

Phe.

Gly

Tyr

60

Thr

Thr

Gly

Lys

Phe

Gly

Tyr

60

Ser

Pro

Ser

Leu

45

Ala

Thr

Tyr

Pro

Pro

Ser

Leu

45

Tyr

Thr

Gly
Asn
30

Asp
Ser
Val

Phe

Gly
110

Gly
Ser
30

Glu

Ala

Thr

Ala

15

Phe

Leu

Trp

Thr

Cys

95

Thr

Ala

15

Ser

Trp

Asn

Val

Ser

Tyr

Ile

Ala

Leu

80

Ala

Leu

Ser

Tyr

Ile

Trp

Thr
80



Leu Gln Met

Ala Thr Tyr

Gly Pro Gly

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

<220>
<223>

<400>

115

4
117
PRT

Thr

Pro
100

Thr

Trinh tu

Trinh tu

4

Gln Ser Val

1

Leu

Met

Met

Arg

Thr

Ile

Val

Thr

Asn

Ile

50

Phe

Ser

Tyr

Thr

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

<220>
<223>

Leu

Trp

Tyr

Thr

Leu

Ser

Val

115

5
117
PRT

Glu

Thr

20

Val

Gly

Ile

Thr

Gly

100

Ser

Trinh tu

Trinh tu
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Ser Leu Thr Ala Ala Asp Thr Ala Thr Tyr Phe
85 90 95

Thr Tyr Gly Asp Gly Gly His Ala Phe Asn Leu
105 110

Leu Val Thr Val Ser Ser
120

nhén tao

téng hop nhan tao

Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr
5 10 15

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

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

Ser Gly Ala Thr Tyr Tyr Ala Ser Trp Ala Lys
55 60

Ser Lys Thr Ser Ser Thr Thr Val Asp Leu Lys
70 : 75

Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg
85 90 95

Asp Asn Asn Asp Asn Phe Trp Gly Pro Gly Thr
105 110

Ser

nhdn tao

téng hop nhén tao

-134-

Cys

Trp

Pro
Tyr
Gly
Gly
Met
80

Gln

Leu



<400>

5

Gln Ser Val

1

Leu

Met

Met

Arg

65

Thr

Ile

Val

Thr

Asn

Ile

50

Phe

Ser

Tyr

Thr

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

<220>
<223>

<400>

6
1
P

Leu
Trp
35

Tyr
Thr
Leu

Ser

Val
115

17
RT

Glu

Thr

20

Val

Gly

Ile

Thr

Gly
100

Ser

Trinh tu

Trinh tu

6

Gln Ser Val

1

Leu

Met

Ile

Arg
65

Thr

Thr

Ile

50

Phe

Leu

Trp

35

Ser

Pro

Glu

Thr

20

Val

Phe

Ile

29265

Glu Ser Gly Gly Arg Leu Val

Cys Thr Ala Ser Gly Phe Ser
25

Arg Gln Ala Pro Gly Lys Gly
40

Ser Gly Ala Thr Tyr Tyr Ala
55

Ser Lys Thr Ser Ser Thr Thr
70 75

Thr Glu Asp Thr Ala Thr Tyr
85 90

Asp Asn Asn Asp Asn Phe Trp
105

Ser

nhédn tao

téng hop nhan tao

Glu Ser Gly Gly Arg Leu Val
5 10

Cys Thr Val Ser Gly Leu Ser
25

Arg Gln Ala Pro Gly Lys Gly
40

Gly Gly Asp Ala Tyr Tyr Ala
55

Ser Lys Thr Ser Thr Thr Val
70 75

-135-

Thr

Leu

Leu

Ser

60

Val

Phe

Gly

Thr

Leu

Leu

Ser

60

Asp

Pro

Ser

Glu

45

Trp

Asp

Cys

Pro

Pro

Ser

Glu

45

Trp

Leu

Gly

Ser

30

Trp

Ala

Leu

Ala

Gly
110

Gly

Asp

30

Trp

Ala

Arg

Thr

15

Tyr

Ile

Lys

Lys

Arg

95

Thr

Thr

15

Asn

Ile

Lys

Ile

Pro

Tyr

Gly

Gly

Met

80

Gln

Leu

Pro

Thr

Gly

Gly

Thr
80



Ser Pro

Ala Gly

Val Thr

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

<220>
<223>

<400>
Gln Ser

1

Leu Thr

Met Gly

Thr Ile
50

Arg Phe
65

Ser Pro

Gly Ser

Thr Val

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

<220>
<223>

Thr Thr

Asn Ile
100

Val Ser
115

7

116

PRT
Trinh tu
Trinh tu

7

Val Glu

Leu Thr
20

Trp Val
35

Asp Thr

Thr Ile

Thr Ala

Val Tyr
100

Ser Ser
115

8

110

PRT
Trinh tu

Trinh tu

29265

Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Val Gly
85 90 95

Phe Trp Tyr Phe Asp Leu Trp Gly Pro Gly Thr Leu
105 110

Ser

nhédn tao

téng hop nhan tao

Glu Ser Gly Gly Arg Leu Val Thr Pro Gly Thr Pro
5 10 15

Cys Thr Val Ser Gly Phe Ser Leu Ser Thr Tyr Ala

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Gly
40 45 ‘

Gly Asp Asn Ser Phe Tyr Ala Asn Trp Ala Lys Gly
55 60

Ser Lys Thr Ser Thr Thr Val Asp Leu Lys Ile Thr
70 75 80

Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Asn Asp
85 90 95

Asn Leu Phe Asn Leu Trp Gly Pro Gly Thr Leu Val
105 110

nhdn tao

téng hop nhén tao

-136-



29265

<400> 8
Gln Ser Val Glu Glu Ser Gly Gly Arg Leu
1 5 10

Leu Thr Leu Thr Cys Thr Ala Ser Gly Phe
20 25

Ile Asn Trp Val Arg Gln Ala Pro Gly Lys
35 40

Cys Ile Tyr Thr Gly Ser Asp Thr Thr Tyr
50 55

Gly Arg Phe Thr Ile Ser Lys Thr Ser Thr
65 70

Ala Ser Pro Thr Thr Glu Asp Thr Ala Thr
85 90

Ser Gly Leu Trp Gly Pro Gly Thr Leu Val
) 100 105

<210> 9
<211> 116
<212> PRT

<213> Trinh ty nhén tao

<220> _
<223> Trinh tu tdng hop nhan tao

<400> 9
Gln Ser Val Glu Glu Ser Gly Gly Arg Leu
1 5 10

Leu Thr Leu Thr Cys Thr Val Ser Gly Phe
20 25

Met Gly Trp Val Arg Gln Ala Pro Gly Lys
35 40

Thr Ile Asp Thr Gly Asp Asn Ser Phe Tyr
50 55

Arg Phe Thr Ile Ser Arg Tﬁr Ser Thr Thr
65 70

Ser Pro Thr Ala Glu Asp Thr Ala Thr Tyr
85 90

-137-

Val

Ser

Gly

Tyr

Thr

75

Tyr

Thr

Val

Ser

Gly

Ala

Val

75

Phe

Thr

Leu

Leu

Ala

60

Val

Phe

Val

Thr

Leu

Leu

Asn

60

Asp

Cys

Pro

Ser

Glu

45

Thr

Asp

Cys

Ser

Pro

Ser

Glu

45

Trp

Leu

Ala

Gly

Gly

30

Trp

Trp

Leu

Ala

Ser
110

Gly

Thr

30

Trp

Ala

Lys

Arg

Thr
15

Pro

Asn Ala

Ile

Ala

Lys

Arg
95

Thr

15

Tyr

Ile

Lys

Ile

Asn
95

Gly

Lys

Ile

Gly -

Pro

Ala

Gly

Gly

Thr

80

Asp



Gly Ser Val Tyr

Thr.Val

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

<220>
<223>

<400>

Gln Val
1

100
Ser Ser
115
10
123
PRT
Trinh tu
Trinh tu
10
Gln Leu

Ser Leu Arg Leu

20

Tyr Tyr Val Ala

35

Val Gly Ala Ile

50

Ala Lys
65

Gly Arg

Val Leu Thr Met

Cys Ala Ser Asp

100

Trp Gly Gln Gly

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

<220>
<223>

<400>

Asp Val

115

11
110
PRT
Trinh tu

Trinh tu
11

Val Met

29265

Asn Leu Phe Asn Leu Trp Gly Pro Gly Thr Leu Val
105 110

nhan tao

tdng hop nhan tao
Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

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

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

Tyr Thr Gly Ser Gly Ala Thr Tyr Lys Ala Ser Trp
55 60

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

Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95

Gly Gly Tyr Asp Tyr Pro Thr His Ala Met His Tyr.
105 110

Thr Leu Val Thr Val Ser Ser
120

nhan tao

tdng hop nhan tao

Thr Gln Thr Pro Ala Ser Val Ser Ala Ala Val Gly

-138-



Gly

Leu

Tyr

Ser

65

Ala

Tyr

Thr
Ala
Gly
50

Gly

Asp

Gly

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

<220>
<223>

<400>

Val

Trp

35

Ala

Ser

Ala

Asn

12
110
PRT

Thr

20

Tyr

Ser

Gly

Val

Ala
100

Trinh tu

Trinh- tu

12

Ala Ile Glu

1

Gly

Leu

Tyr

Ser

65

Ala

Val

Thr

Ala

Gly

50

Gly

Asp

Asp

Val

Trp

35

Ala

Ser

Ala

Asp

Met

Thr

20

Tyr

Ser

Gly

Ala

Ala
100

Ile

Gln

Lys

Lys

Thr

85

Phe

nhdn tao

Lys

Gln

Leu

Glu

70

Tyr

Gly

Cys

Lys

Ala

55

Phe

Tyr

Gly

29265

Gln Ala
25

Pro Gly

40

Ser Gly

Thr Leu

Cys Gln

Gly Thr
105

téng hop nhan tao

Thr

Ile

Gln

Asn

Thr

Thr

85

Phe

Gln

Lys

Gln

Leu

Glu

70

Tyr

Gly

Thr
Cys
Lys
Glu
55

Tyr

Tyr

Gly

Pro Phe

Gln Ala
25

Pro Gly
40

Ser Gly
Thr Leu

Cys Leu

Gly Thr
105

10

Ser

Gln

Val

Thr

Cys

90

Glu

Ser

10

Ser

Gln

Val

Thr

Gln

90

Glu

-139-

Gln

Pro

Ser

Ile

75

Thr

Val

Val

Gln

Arg

Pro

Ile

75

Gly

Val

Asn

Pro

Ser

60

Ser

Phe

Val

Ser

Asn

Pro

Ser

60

Ser

Tyr

Val

Ile

Arg

45

Arg

Asp

Val

Val

Ala

Ile

Lys

45

Arg

Asp

Ser

Val

Gly

30

Leu

Phe

Leu

Gly

Lys
110

Ala

Tyr

30

Leu

Phe

Leu

Tyr

Lys
110

15

Ser

Leu

Ser

Glu

Ser
95

Val

15

Ser

Leu

Lys

Glu

Ser
95

Asp

Ile

Gly

Cys

80

Ser

Gly

Asn

Ile

Gly

Cys

80

Asn



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

<220>
<223>

<400>
Ala Gln

1

Gly Thr

Asp Tyr

Leu TIle
50

Ser Gly
65

Gln Cys

Ser Gly

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

<220>
<223>

<400>
Ala Tyr

1

Gly Thr

Leu Ala

Tyr Arg

13

112

PRT
Trinh tu
Trinh tu

13

Val Leu

Val Thr
20

Leu Ser
35

Tyr Glu

Ser Gly

Asp Asp

Trp Tyr
100

14
110
PRT
Trinh tu

Trinh tu

14

Asp Met

Val Thr
20

Trp Tyr
35

Ala Ser

nhédn tao

29265

tdng hop nhan tao

Thr-Gln
5

Ile Asn

Trp Tyr

Ala “Ser

Ser Gly
70

Ala Ala
85

Phe Ala

nhan tao

Thr

Cys

Gln

LYs

55

Thr

Thr

Phe

Pro

Gln

Gln

40

Leu

Gln

Tyr

Gly

Ser

Ser

25

Lys

Ala

Phe

Tyr

Gly
105

téng hop nhan tao

Thr Gln

Ile Asn

Gln Gln

Thr Leu

Thr

Cys

Lys

Ala

Pro

Gln

Pro

40

Ser

Ala

Ala

25

Gly

Gly

Ser

10

Ser

Pro

Ser

Thr

Cys

90

Gly

Ser

10

Ser

Gln

Val

-140-

Val

Gln

Gly

Gly

Leu

75

Gln

Thr

Val

Glu

Arg

Ser

Ser

Ser

Gln

Val

60

Thr

Gly

Glu

Glu

Ser

Pro

Ser

Ala

Val

Pro

45

Pro

Ile

Thr

Val

Val

Ile

Lys

45

Arg

Ala

Tyr

30

Pro

Pfo

Ser

Tyr

Val
110

Ala
Ser
30

Leu

Phe

Val

15

Ser

Lys

Arg

Gly

Tyr

95

Val

Val

15

Asn

Leu

Lys

Gly

Ser

Leu

Phe

Val

80

Ser

Lys

Gly

Trp

Ile

Gly



50

Ser Gly
65

Asp Asp

Val Asp

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

<220>
<223>

<400>
Ala Tyr

1

Gly Thr

Leu Ala

Tyr Arg
50

Ser Gly
65

Asp Asp

Val Asp

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

<220>
<223>

<400>

Ser Gly

Ala Ala

Asn Thr
100

15

110

PRT
Trinh tu
Trinh tu

15

Asp Met

Val Thr
20

Trp Tyr
35

Ala Ser

Ser Gly

Ala Ala

Asn Thr
100

16
110
PRT
Trinh tu

Trinh tu

16

29265

55

Thr Gln Phe Thr Leu
70 '

Thr Tyr Tyr Cys Gln
85

Phe Gly Gly Gly Thr
105

nhédn tao

tdng hop nhan tao

Thr Gln Thr Pro Ala

Ile Asn Cys Gln Ala
25

Gln Gln Lys Pro Gly
40

Thr Leu Ala Ser Gly
55

Thr Gln Phe Thr Leu
70

Thr Tyr Tyr Cys Gln
85

Phe Gly Gly Gly Thr
105

nhdn tao

téng hop nhan tao

Thr
Gln

90

Lys

Ser
10

Ser
Gln
Val
Thr
Gln
90

Thr

-141-

Ile
75

Asp

Val

Val

Glu

Arg

Ser

Ile

75

Asp

Val

60

Ser Gly Val

Tyr Ser Ser

Val Val Glu
110

Glu Val Ala

Ser Ile Ser
30

Pro Lys Leu
45

Ser Arg Phe
60

Ser Gly Val

Tyr Ser Ser

Val Val Glu
110

Glu

Ser
95

Val
15

Asn

Leu

Lys

Glu

Ser
95

Cys
80

Asn

Gly

Trp

Ile

Gly

Cys

80

Asn



29265

Ala Tyr Asp Met Thr Gln Thr Pro Ala Ser Val Glu Val Ser Val Gly

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

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

Tyr Ser Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Lys Gly
50 55 60

Ser Gly Ser Gly Thr Glu Tyr Thr Leu Thr Ile Ser Asp Leu Glu Cys
65 70 ) 75 80

Ala Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Ser Thr Asn
85 90 - 95

Val His Asn Ser Phe Gly Gly Gly Thr Thr Val Val Val Glu
100 105 110

<210> 17
<211> 110
<212> PRT

<213> Trinh'tu nhédn tao

<220>
<223> Trinh tu téng hgp nhadn tao

<400> 17

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

Gly Thr Val Thr Ile Lys Cys Gln Ala Ser Glu Asn Ile Tyr Ser Ala
20 25 30

Leu Ser Trp Tyr Gln Gln Lys Pro Gly Leu Arg Pro Arg Leu Leu Ile
35 40 45

Tyr Tyr Ala Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Lys Gly
50 55 60

Ser Arg Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Asp Leu Glu Cys
65 70 75 80

Ala Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Asp Ile Asn Ser
85 90 95

Val Asp Asn Thr Phe Gly Gly Gly Thr Lys Val Val Val Glu

-142-



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

<220>
<223>

.<400>
Asp Val

1

Gly Thr

Leu Ala

Tyr His
50

Ser Gly
65

Ala Asp

Asp Val

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

<220>
<223>

<400>

Asp Val
1

Gly Thr

Leu Ser

100

18

111

PRT
Trinh tu
Trinh tu

18

Val Met

Val Thr
20

Trp Tyr
35

Thr Ser

Ser Gly

Ala Ala

Gly Gly
100

19
110
PRT
Trinh tu
Trinh tu

19

Val Met

Val Thr
20

Trp Tyr
35

nhan tao

29265

105

téng hop nhan tao

Thr Gln Thr Pro

Ile Lys Cys Gln

Gln Gln Lys Pro
40

Asp Leu Ala Ser
55

Thr Glu Phe Thr
70

Thr Tyr Tyr Cys
85

Thr Phe Gly Gly

nhan tao

Ala Ser Val Ser
10

Ala Ser Gln Asn
25

Gly Gln Pro Pro

Gly Val Pro Ser
60

Leu Thr Ile Ser
75

Gln Cys Thr Ala
90

Gly Thr Thr Val
105

téng hop nhan tao

Thr Gln Thr Pro
5

Ile Lys Cys Gln

Gln Gln Lys Pro
40

Ala Ser Val Ser
10

Ala Ser Glu Asn
25

Gly Leu Arg Pro

-143-

Ala

Ile

Lys

45

Arg

Asp

Tyr

Val

Ala

Ile

110

Pro

Tyr

30

Leu

Phe

Leu

Gly

Val
110

Ala

Tyr
30

Val Gly
15

Ser Leu

Leu Ile

Arg Gly

Glu Cys
80

Ser Ser
95

Glu

Val Gly
15

Ser Ala

Arg Leu Leu Ile

45



Tyr Tyr
50

Ser Arg
65

Ala Asp

Val Asp

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

<220>
<223>

<400>
Asp Val

1

Asp Arg

Leu Ala

Tyr Gly
50

Ser Gly
65

Glu Asp

Tyr Gly

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

<220>
<223>

<400>

Ala Ser

Ser Gly

Ala Ala

Asn Thr
100

20

110

PRT
Trinh tu
Trinh tu

20

Val Met

Val Thr
20

Trp Tyr

Ala Ser

Ser Gly

Val Ala

Asn His
100

21
117
PRT
Trinh tu

Trinh tu

21

29265

Thr Leu Ala Ser Gly Val
55

Thr Glu Phe Thr Leu Thr
70

Ser Tyr Tyr Cys Gln Gln
85 90

Phe Gly Gly Gly Thr Lys
105

nhédn tao

tdéng hop nhan tao

Thr Gln Ser Pro Ser Ser

Ile Thr Cys Gln Ala Ser
25

Gln Gln Lys Pro Gly Gln
40

Lys Thr His Ser Gly Val
55 :

Thr Asp Phe Thr Leu Thr
70

Thr Tyr Tyr Cys Gln Ser
85 90

Phe Gly Gly Gly Thr Lys
105

nhan tao

téng hop nhan tao

-144-

Pro

Ile

75

Tyr

Val

Leu

Gln

Ala

Pro

Ile

75

Thr

Val

Ser

60

Ser

Tyr

Val

Ser

Asn

Pro

Ser

60

Ser

Lys

Glu

Arg

Asp

Asp

Val

Ala

Ile

Arg

45

Arg

Ser

Val

Ile

Phe

Leu

Ile

Glu
110

Ser

Gly

30

Leu

Phe

Leu

Gly

Lys
110

Lys Gly

Glu Cys
80

Asn Ser
95

Val Gly
15

Ser Ser

Leu Ile

Ser Gly

Gln Pro

80

Ser Ser
95



Gln

Leu

Asp

Ala

Ala

65

Leu

Ala

Val

Ser

Thr

Met

Cys

50

Lys

Gln

Arg

Thr

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

<220>
<223>

<400>

Leu

Leu

Cys

35

Ile

Gly

Met

His

Val

115

22
115
PRT

Glu

Thr

20

Trp

Tyr

Arg

Thr

Asp

100

Ser

Trinh tu

Trinh tu

22

Gln Ser Val Glu

1

Leu

Met

Tyr

Arg
65

Thr

Gly

Ile

50

Phe

Leu

Trp

35

His

Thr

Thr

20

Val

Ser

Ile

Glu Ser Gly

Cys Thr Ala

Val Arg Gln

Thr Gly Ser
55

Phe Thr Ile
70

Gly Leu Thr
85

Asp Tyr Phe

Ser

nhan tao

Gly

Ser

Ala

40

Ser

Ser

Ala

Phe

29265

Asp

Gly

25

Pro

Ala

Lys

Ala

Asp
105

tdng hop nhan tao

Glu Ser Gly

Cys Thr Vval

Arg Gln Ala

Phe Gly Ser

55

Ser Lys Thr
70

Gly

Ser

Pro

40

Thr

Ser

Arg

Gly

25

Gly

Tyr

Thr

Leu

10

Phe

Gly

Asn

Thr

Asp

90

Leu

Leu

10

Ile

Lys

Tyr

Thr

-145-

Val

Ser

Lys

Thr

Ser

75

Thr

Trp

Val

Asp

Gly

Ala

Val
75

Glu

Trp

Gly

Ala

60

Ser

Ala

Gly

Thr

Leu

Leu

Ser
60

Asp

Pro

Asn

Leu

45

Tyr

Thr

Thr

Pro

Pro

Ser

Glu

45

Trp

Leu

Gly

Ser

30

Glu

Ala

Thr

Tyr

Gly
110

Gly

Ser

30

Cys

Ala

Glu

Ala

15

Gly

Trp

Asn

Val

Phe

95 .

Thr

Thr

15

Tyr

Ile

Lys

Ile

Ser

Tyr

Ile

Trp

Thr

80

Cys

Leu

Pro

Thr

Gly

Gly

Thr
80



29265

Ser Pro Thr Thr Glu Asp Thr Ala Thr Tyr Phe Cys Ala Arg Asp Val

85 90

95

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

100 105

Val Ser Ser

115
<210> 23
<211> 116
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 23
Gln Ser Leu Glu Glu Ser Gly Gly Gly Leu
1 5 10

Leu Thr Leu Thr Cys Thr Ala Ser Gly Phe
20 25

Tyr Met Cys Trp Val Arg Gln Ala Pro Gly
35 40

Gly Cys Ile Gly Thr Ile Ser Asp Ser Thr
50 55

Lys Gly Arg Phe Pro Ile Ser Lys Ala Ser
65 70

Gln Met Thr Ser Leu Thr Ala Ala Asp Thr
85 90

Arg Asp Pro Tyr Ser Tyr Gly Asp Leu Trp
100 105

Thr Val Ser Ser

115
<210> 24
<211> 125
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 24

-146-

Val

Ser

Lys

Tyr

Ser

75

Ala

Gly

Lys

Phe

Gly

Tyr

60

Thr

Thr

Pro

Pro

Ser

Leu

45

Ala

Thr

Tyr

Gly

110

Gly

Ser

30

Glu

Ser

Val

Phe

Thr
110

Ala

15

Gly

Trp

Trp

Thr

Cys

95

Leu

Ser

Tyr

Ile

Ala

Leu

80

Ala

Val



Glﬁ

Ser

Asn

Ile

Trp

65

Thr

Cys

Lys

Glu

Leu

Trp

Ala

50

Ala

Leu

Ala

Leu

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

<220>
<223>

<400>

Gln

Thr

Ile

35

Cys

Lys

Gln

Arg

Trp

115

25
114
PRT

Leu

Leu

20

Cys

Ile

Gly

Met

Met

100

Gly

Trinh tu

Trinh tu

25

Asp Val Val

1

Gly Thr Val

Leu Ala Trp

35

Tyr Asp Ala

50

Ser Arg Ser

65

Met

Thr

20

Tyr

Ser

Gly

Glu

Thr

Trp

Tyr

Arg

Thr

85

Glu

Pro

nhdn tao

Glu

Cys

Val

Gly

Phe

70

Ser

Asp

Gly

Ser

Thr

Arg

Gly

55

Thr

Leu

Gly

Thr

Gly

Ala

Gln

40

Ser

Val

Thr

Tyr

Leu
120

29265

Gly

Ser

25

Ala

Val

Ser

Ala

Gly

105

Val

tdng hop nhan tao

Thr

Ile

Gln

Asn

Thr

Gln

Asn

Gln

Leu

Glu
70

Thr

Cys

Lys

Ala

55

Pro

Pro

Gln

Pro

40

Ser

Thr

Ala

Ala

25

Gly

Gly

Leu

Asp

10

Gly

Pro

Gly

Lys

Ala

90

Tyr

Thr

Ser

10

Ser

Gln

Val

Thr

-147-

Leu

Phe

Gly

Gly

Thr

75

Asp

Gly

Val

Val

Gln

Pro

Pro

Asn
75

Val

Ser

Lys

Thr

60

Ser

Thr

Tyr

Ser

Ser

Ser

Pro

Ser

60

Thr

Lys

Phe

Gly

45

Asp

Ser

Ala

Asp

Ser
125

Glu

Ile

Lys

45

Arg

Leu

Pro

Ser

30

Leu

Tyr

Thr

Thr

Thr
110

Ser

Gly

30

Leu

Phe

Thr

Glu

15

Ser

Glu

Ala

Thr

Tyr

95

Tyr

Val

15

Asn

Leu

Lys

Ile

Gly

Gly

Trp

Ser

Val

80

Phe

Phe

Gly

Asn

Ile

Gly

Ser
80



29265

Gly Val Gln Cys Ala Asp Val Ala Thr Tyr Tyr Cys Gln Ser Gly Trp
85 90 95

Tyr Gly Asn Ser Tyr Val Ala Ala Phe Gly Gly Gly Thr Glu Val Val
100 105 110

Val Lys

<210> 26
<211> 112
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdéng hgp nhan tao

<400> 26
Asp Val Val Met Thr Gln Thr Pro Ser Ser Val Ser Ala Ala Val Gly
1 5 10 15

Gly Thr Val Thr Ile Lys Cys Gln Ala Ser Glu Asn Ile Tyr Ser Asn
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro Lys Arg Leu Ile
35 40 45

Tyr Asp Ala Ser Asp Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Tyr Gly Thr Gln Phe Thr Leu Thr Ile Ser Gly Val Gln Cys
65 70 75 80

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Ala Asn Tyr Asp Ser Thr Ser
85 90 95

Ser Ser Phe Gly Asn Val Phe Gly Gly Gly Thr Glu Val Val Val Lys
100 105 110

<210> 27
<211> 110
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 27

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

-148-



Gly

Leu

Tyr

Ser

65

Ala

Tyr

Thr

Ala

Arg

50

Gly

Asp

Gly

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

<220>
<223>

<400>

Val

Trp

35

Ala

Ser

Ala

Asn

28
110
PRT

Thr

20

Tyr

Ser

Gly

Ala

Ala
100

Trinh tu

Trinh tu

28

Asp Ile Val

1

Gly

Leu

Tyr

Ser

65

Ala

Ser

Thr

Ala

Lys

50

Gly

Asp

Ser

Val

Trp

35

Ala

Ser

Ala

Tyr

Met

Thr

20

Tyr

Ser

Gly

Ala

Val
100

Ile Lys

Gln Gln

Thr Leu

Thr Gln
70

Thr Tyr
85

Phe Gly

nhédn tao

Cys

Lys

Ala

55

Phe

Tyr

Gly

Gln

Pro

40

Ser

Thr

Cys

Gly

29265

Ala Ser
25

Gly Gln
Gly Val
Leu Thr
Leu Gly

90

Thr Glu
105

téng hop nhan tao

Thr Gln

Ile Lys

Gln Gln

Thr Leu

Thr Glu

70

Thr Tyr
85

Phe Gly

Thr

Cys

Lys

Ala

55

Phe

Tyr

Gly

Pro

Gln

Leu

40

Ser

Thr

Cys

Gly

Ala Ser
10

Ala Ser
25

Gly Gln

Gly Val

Leu Thr

Gln Gly

90

Thr Glu
105

-149-

Gln

Pro

Pro

Ile

75

Gly

Val

Val

Gln

Pro

Ser

Ile
75

‘Tyr

Val

Ser

Pro

Ser

- 60

Ser

Tyr

Val

Glu

Ser

Pro

Ser

60

Ser

Tyr

Val

Ile

Lys

45

Arg

Asp

Tyr

Val

Ala

Ile

Lys

Arg

Asp

Asp

vVal

Gly

30

Leu

Phe

Leu

Gly

Lys
110

Ala

Thr

30

Leu

Phe

Leu

Ser

Lys
110

Thr

Leu

Lys

Glu

Phe
95

Val

15

Ser

Leu

Lys

Glu

Ser
95

Tyr

Ile

Gly

Cys

80

Ser

Gly

Trp

Ile

Gly

Cys

80

Thr



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

<220>
<223>

<400>

Gln Val

1

Ser Val

Trp Ile

Gly Glu

50

Lys Asp

Met Glu

Ala Arg

Gly Gln

Ser Val

130

Ala Ala

145

Val Ser

Ala Val

Val Pro

His Lys

29
448
PRT

Trinh tu

Trinh tu

29

Gln

Lys

Gln

35

Ile

Arg

Leu

Tyr

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Leu

Val

20

Trp

Leu

Val

Ser

Phe

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

nhan tao

29265

téng hop nhan tao

Val
Ser
Val
Pro
Thr
Ser
85

Phe
Leu
Leu
Cys
Ser
165
Ser

Asn

Asn

Gln

Cys

Arg

Gly

Met

70

Leu

Gly

Val

Ala

Leu

150

Gly

Ser

Phe

Thr

Ser

Lys

Gln

Ser

55

Thr

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

Gly

Ala

Ala

40

Gly

Arg

Ser

Ser

Val

120

Cys

Lys

Leu

Leu

Thr

200

Val

Ala

Ser

25

Pro

Ser

Asp

Glu

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asn

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

-150-

Val

Tyr

Gln

Glu

Ser

75

Thr

Trp

Ala

Ser

Phe

155

Gly

Leu

Tyr

Thr

Lys

Ile

Gly

Tyr

60

Thr

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

Lys

Phe

Leu

45

Thr

Ser

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Pro

Ser

30

Glu

Glu

Thr

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Arg

Gly

15

Asn

Trp

Asn

Val

Tyr

Val

Gly

Ser

Val

Phe

175

Val

Val

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Cys



210

Cys Val

225

Val Phe

Thr Pro

- Glu Val

Lys Thr
290

Ser Val

305

~Lys Cys

Ile Ser

Pro Pro

Leu Val
370

Asn Gly
385

Ser Asp

Arg Trp

Leu His

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

Glu Cys

Leu Phe

Glu Val
260

Gln Phe
275

Lys Pro

Leu Thr

Lys Val

Lys Ala
340

Ser Gln
355

Lys Gly

Gln Pro

Gly Ser

Gln Glu
420

Asn His
435

30

214

PRT
Trinh tu

29265

215

Pro Pro Cys Pro
230

Pro Pro Lys Pro
245

Thr Cys Val Val

Asn Trp Tyr Val
280

Arg Glu Glu Gln
295

Val Leu His Gln
310

Ser Asn Lys Gly
325

Lys Gly Gln Pro

Glu Glu Met Thr
360

Phe Tyr Pro Ser
375

Glu Asn Asn Tyr
390

Phe Phe Leu Tyr
405

Gly Asn Val Phe

Tyr Thr Gln Lys
440

nhédn tao

Ala

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

-151-

Pro

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Arg

410

Cys

Leu

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Ero

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys



<220>
<223> Trinh tu

<400> 30
Asp Ile Gln Met

1

Asp Arg Val Thr
20

Leu Asn Trp Tyr
35

Tyr Gly Ala Thr
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Thr Phe Gly Gln
100

Pro Ser Val Phe
115

Thr Ala Ser Val
130

Lys Val Gln Trp
145

Glu Ser Val Thr

Ser Thr Leu Thr
180

Ala Cys Glu Val
195

Phe Asn Arg Gly
210

<210> 31

29265

tdng hop nhan tao

Thr

Ile

Gln

Asn

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Ser Pro

Cys Gly

Lys Pro

Ala Asp

55

Phe Thr

Tyr Cys

Lys Val

Pro Pro

120

Leu Leu

135

Asp Asn

Asp Ser

Lys Ala

Gln Gly
200

Ser Ser
10

Ala Ser
25

Gly Lys

Gly Val

Leu Thr

Gln Asn
90

Glu Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr
185

Leu Ser

-152-

Leu

Glu

Ala

Pro

Ile

75

Val

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Asn

Pro

Ser

60

Ser

Leu

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ala

Ile

Lys

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Tyr

30

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Gly

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Ala

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



29265

<211> 122
<212> PRT
<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 31
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 Ile Phe Ser Asn Tyr
20 25 30

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

Gly Glu Ile Leu Pro Gly Ser Gly Ser Thr Glu Tyr Thr Glu Asn Phe
50 55 60

Lys Asp Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

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

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

Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 32
<211> 107
<212> PRT

<213> Trinh tyu nhédn tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 32
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

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

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

-153-



Tyr Gly Ala Thr
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Thr Phe Gly Gln
100

<210> 33
<211> 325
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 33

Ala Ser Thr LYS
1

Ser Thr Ser Glu
20

Phe Pro Glu Pro
35

Gly Val His Thr
50

Leu Ser Ser Val
65

Tyr Thr Cys Asn

Arg Val Glu Ser
100

Glu Phe Arg Gly
115

Asp Thr Leu Met
130

Asp Val Ser Gln

29265

Asn Leu Ala Asp Gly Val
55

Thr Asp Phe Thr Leu Thr
70

Thr Tyr Tyr Cys Gln Asn
85 90

Gly Thr Lys Val Glu Ile
105

nhén tao

téng hop nhan tao

Gly Pro Ser Val Phe Pro

Ser Thr Ala Ala Leu Gly
25

Val Thr Val Ser Trp Asn
40

Phe Pro Ala Val Leu Gln
55

Val Thr Val Pro Ser Ser
70

Val Asp His Lys Pro Ser
85 90

Lys Tyr Gly Pro Pro Cys
105

Gly Pro Lys Val Phe Leu
120

Ile Ser Arg Thr Pro Glu
135

Glu Asp Pro Glu Val Gln

-154-

Pro

Ile

75

Val

Lys

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

Ser Arg Phe

60

Ser Ser Leu

Leu Asn Thr

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Ser

Gln

Pro
95

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gly

Pro

80

Leu

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp



145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

vVal

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

<210>
<211>

<212>

<213>

<220>
<223>

<400>

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

34
325

- PRT

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

Trinh tu

Trinh tu

34

Ala Ser Thr Lys

1

Ser Thr Ser Glu

20

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Leu
325

nhadn tao

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

29265

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

His

tdng hop nhan tao

Gly Pro Ser Val

5

Ser Thr Ala Ala

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

155

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His
315

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly

300

Tyr

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320

Phe Pro Leu Ala Pro Cys Ser Arg

10

15

Leu Gly Cys Leu Val Lys Asp Tyr

25

-155-

30



Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Pro

Val
50

Ser

"Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Glu

35

His

Ser

Cys

Glu

Arg

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

Pro

Thr

Val

Asn

Ser

100

Gly

Tyr

Gln

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Val

Ala

55

Val

His

Gly

Lys

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

29265

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

Val

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

-156-

Ser
Ser
Ser
75

Asn
Pro
Phe
Val
Phe
155
Pro
Thr
Val
Ala
Gln
235
Gly

Pro

Ser

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser



29265

275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 295 300

Cys Ser Val Met His Glu Ala Leu His Tyr His Val Thr Gln Lys Ser
305 310 315 320

Leu Ser Leu Ser Leu
325

<210> 35
<211> 325
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 35
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

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

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

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

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

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Phe Arg Gly Gly Pro Lys Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160
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Gly Val Glu Val His
165

Asn Ser Thr Tyr Arg
180

Trp Leu Asn Gly Lys
195

Pro Ser Ser Ile Glu
210

Glu Pro Gln Val Tyr
225

Asn Gln Val Ser Leu
245

Ile Ala Val Glu Trp
260

Thr Thr Pro Pro Val
275

Lys Leu Thr Val Asp
290

Cys Ser Val Met His
305

Leu Ser Leu Ser Pro
325

<210> 36
<211> 107
<212> PRT

<213> Trinh ty nhé&n tao

<220>

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

VAla

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser
295

Ala

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

29265

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

His

<223> Trinh tu tdng hop nhan tao

<400> 36

Arg Thr Val Ala Ala Pro Ser Val

1 5

Gln Leu Lys Ser Gly Thr Ala Ser

20

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

Pro Arg

Thr Val

Val Ser

Ala Lys
220

Gln Glu
235

Gly Phe

Pro Glu

Ser Phe

Glu Gly

300

His Tyr
315

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320

Phe Ile Phe Pro Pro Ser Asp Glu

10

15

Val Val Cys Leu Leu Asn Asn Phe

25

-158-
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Tyr Pro

Ser Gly
50

Thr Tyr
65

Lys His

Pro Val

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

<220>
<223>

<400>

Arg Thr
1

Gln Leu

Tyr Pro

Ser Gly
50

Thr Tyr
65

Lys His

Pro Val

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

Arg Glu
35

Asn Ser

Ser Leu

Lys Val

Thr Lys
100

37

107

PRT
Trinh tu
Trinh tu

37

Val Ala

Lys Ser
20

Arg Glu
35

Asn Ser

Ser Leu

Lys Val

Thr Lys
100

38

107

PRT
Trinh tu

Ala Lys Val Gln
40

Gln Glu Ser Val
55

Ser Ser Thr Leu
70

Tyr Alé Cys Glu
85

Ser Phe Asn Arg

nhé&n tao

29265

Trp Lys

Thr Glu

Thr Leu

Val Thr

90

Gly Glu

105

téng hop nhan tao

Ala Pro Ser Val

Gly Thr Ala Ser

Ala Lys Val Gln
40

Gln Glu Ser Val
55

Ser Ser Thr Leu
70

Tyr Ala Cys Glu
85

Ser Phe Asn Arg

nhan tao

Phe Ile

10

Val Val

25

Trp Lys

Thr Glu

Thr Leu

Val Thr

90

Gly Glu

105

-159-

Val Asp Asn Ala

Gln Asp Ser Lys

Ser Lys Ala Asp

His Gln Gly Leu

Leu

Asp

Tyr

Ser
95

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Gln

Cys

Glu

80

Ser

Glu

Phe

Gln

Ser

Glu

80

Ser



<220>
<223> Trinh tu

<400> 38
Arg Thr Val Ala

1

Gln Leu Lys Ser
20

Tyr Pro Arg Glu
35

Ser Gly Asn Ser
50

Thr Tyr Ser Leu
65

. Lys His Lys Val

Pro Val Thr Lys
100

<210> 39
<211> 1676
<212> PRT

29265

téng hop nhan tao
Ala Pro Ser Val Phe Ile

Gly Thr Ala Ser Val Val
25

Ala Lys Val Gln Trp Lys
40

Gln Glu Ser Val Thr Glu
55

Ser Ser Thr Leu Thr Leu
70

Tyr Ala Cys Glu Val Thr
85 90

Ser Phe Asn Arg Gly Glu
105

<213> Homo sapiens

<400> 39

Met Gly Leu Leu
1

Trp Gly Gln Glu
20

Val Gly Ala Ser
35

Ala Phe Asp Ala
50

Ser Tyr Ser Ser
65

Asn Ser Ala Ile

Gly Ile Leu Cys Phe Leu

Gln Thr Tyr Val Ile Ser
25

Glu Asn Ile Val Ile Gln
40

Thr Ile Ser Ile Lys Ser
55

Gly His Val His Leu Ser
70

Leu Thr Ile Gln Pro Lys
85 90

-160-

Phe

Cys

Val

Gln

Ser

75

His

Cys

Ile

Ala

Val

Tyr

Ser

75

Gln

Pro

Leu

Asp

Asp

60

Lys

Gln

Phe

Pro

Tyr

Pro

60

Glu

Leu

Pro

Leu

Asn

45

Ser

Ala

Gly

Leu

Lys

Gly

45

Asp

Asn

Pro

Ser

Asn

30

Ala

Lys

Asp

Leu

Gly

Ile

30

Tyr

Lys

Lys

Gly

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Lys

15

Phe

Thr

Lys

Phe

Gly
95

Glu

Phe

Gln

Ser

Glu

80

Ser

Thr

Arg

Glu

Phe

Gln

80

Gln



Asn

Lys

His

Val

145

Leu

Ile

Asn

Phe

Pro

225

Lys

Asn

Glu

Asn

Thr

305

Lys

Ser

Pro

Ser

Thr

130

Tyr

Thr

Asp

Pro

Ser

210

His

Asn

Lys

Asp

Thr

290

Ala

Tyr

Glu

Val

Lys

115

Asp

Ser

Phe

His

Arg

195

Thr

Phe

Phe

Val

Leu

275

Met

Val

Leu

Glu

Ser
100
Arg
Lys
Leu
Ile
Ile
180
Tyr
Thr
Ser
Lys
Val
260
Lys
Leu
Lys

Tyr

Ala

Tyr

Met

Pro

Asn

Asp

165

Gly

Gly

Gly

Val

Asn

245

Thr

Asp

Ile

Glu

Ile

325

Glu

Val

Pro

Val

Asp

150

Pro

Ile

Met

Thr

Ser

230

Phe

Glu

Asp

Asn

Leu

310

Ala

Ile

Tyr

Ile

Tyr

135

Asp

Glu

Ile

Trp

Ala

215

Ile

Glu

Ala

Gln

Gly

295

Ser

Val

Pro

Leu

Thr

120

Thr

Leu

Gly

Ser

Thr

200

Tyr

Glu

Ile

Asp

Lys

280

Ile

Tyr

Thr

Gly

29265

Glu
105
Tyr
Pro
Lys
Ser
Phe
185
Ile
Phe
Pro
Thr
Val
265
Glu
Ala
Tyr
Val

Ile

Val

Asp

Asp

Pro

Glu

170

Pro

Lys

Glu

Glu

Ile

250

Tyr

Met

Gln

Ser

Ile

330

Lys

-161-

Val

Asn

Gln

Ala

155

Val

Asp

Ala

Val

Tyr

235

Lys

Ile

Met

Val

Leu

315

Glu

Tyr

Ser

Gly

Ser

140

Lys

Asp

Phe

Lys

Lys

220

Asn

Ala

Thr

Gln

Thr

300

Glu

Ser

Val

Lys

Phe

125

Val

Arg

Met

Lys

Tyr

205

Glu

Phe

Arg

Phe

Thr

285

Phe

Asp

Thr

Leu

His

110

Leu

Lys

Glu

Val

Ile

190

Lys

Tyr

Ile

Tyr

Gly

270

Ala

Asp

Leu

Gly

Ser

Phe

Phe

Val

Thr

Glu

175

Pro

Glu

Val

Gly

Phe

255

Ile

Met

Ser

Asn

Gly

335

Pro

Ser

Ile

Arg

Val

160

Glu

Ser

Asp

Leu

Tyr

240

Tyr

Arg

Gln

Glu

Asn

320

Phe

Tyr



Lys

Tyr

Gly

385

Thr

Val

Phe

Arg

Leu

465

His

Thr

Gly

Pro

Ile

545

Leu

Pro

Leu

Pro

370

Val

Ser

Ala

Asn

Glu

450

Tyr

Leu

His

Thr

Val

530

Val

Asn

Asp

Asn

355

Ile

Pro

Asp

Ser

Val

435

Gly

Ile

Asn

Tyr

Arg

515

Thr

Thr

Ile

Ala

340

Leu

Lys

Val

Leu

Phe

420

Lys

Tyr

Asp

Ile

Asn

500

Glu

‘Gln

Gly

Glu

Asp
580

Val

Val

Thr

Asp

405

Val

Thr

Arg

Trp

Ile

485

Tyr

Lys

Asn

Glu

Glu

565

Ala

Ala

Gln

Leu

390

Pro

Leu

Asp

Ala

Thr

470

Val

Leu

Phe

Met

Gln

550

Lys

Tyr

Thr

Val

375

Asn

Ser

Asn

Ala

Ile

455

Asp

Thr

Ile

Ser

Val

535

Thr

Cys

Ser

Pro

360

Lys

Ala

Lys

Leu

Pro

440

Ala

Asn

Pro

Leu

Asp

520

Pro

Ala

Gly

Pro

29265

345

Leu

Asp

Gln

Ser

Pro

425

Asp

Tyr

His

Lys

Ser

505

Ala

Ser

Glu

Asn

Gly
585

Phe

Ser

Thr

Val

410

Ser

Leu

Ser

Lys

Ser

490

Lys

Ser

Ser

Leu

Gln

570

Gln

-162-

Leu

Leu

Ile

395

Thr

Gly

Pro

Ser

Ala

475

Pro

Gly

Tyr

Arg

Val

555

Leu

Thr

Lys

Asp

380

Asp

Arg

Val

Glu

Leu

460

Leu

Tyr

Lys

Gln

Leu

540

Ser

Gln

Val

Pro

365

Gln

Val

Val

Thr

Glu

445

Ser

Leu

Ile

Ile

Ser

525

Leu

Asp

Val

Ser

350

Gly

Leu

Asn

Asp

Val

430

Asn

Gln

Val

Asp

Ile

510

Ile

Val

Ser

His

Leu
590

Ile

Val

Gln

Asp

415

Leu

Gln

Ser

Gly

Lys

495

His

Asn

Tyr

Val

Leu

575

Asn

Pro

Gly

Glu

400

Gly

Glu

Ala

Tyr

Glu

480

Ile

Phe

Ile

Tyr

Trp

560

Ser

Met



29265

Ala Thr Gly Met Asp Ser Trp Val Ala Leu Ala Ala Val Asp Ser Ala
595 600 605

Val Tyr Gly Val Gln Arg Gly Ala Lys Lys Pro Leu Glu Arg Val Phe
610 615 620

Gln Phe Leu Glu Lys Ser Asp Leu Gly Cys Gly Ala Gly Gly Gly Leu
625 630 635 640

Asn Asn Ala Asn Val Phe His Leu Ala Gly Leu Thr Phe Leu Thr Asn
645 650 655 '

Ala Asn Ala Asp Asp Ser Gln Glu Asn Asp Glu Pro Cys Lys Glu Ile
660 665 670

Leu Arg Pro Arg Arg Thr Leu Gln Lys Lys Ile Glu Glu Ile Ala Ala
675 680 685

Lys Tyr Lys His Ser Val Val Lys Lys Cys Cys Tyr Asp Gly Ala Cys
690 695 700

Val Asn Asn Asp Glu Thr Cys Glu Gln Arg Ala Ala Arg Ile Ser Leu
705 710 715 720

Gly Pro Arg Cys Ile Lys Ala Phe Thr Glu Cys Cys Val Val Ala Ser
725 730 735

Gln Leu Arg Ala Asn Tle Ser His Lys Asp Met Gln Leu Gly Arg Leu
740 745 750

His Met Lys Thr Leu Leu Pro Val Ser Lys Pro Glu Ile Arg Ser Tyr
755 760 : 765

Phe Pro Glu Ser Trp Leu Trp Glu Val His Leu Val Pro Arg Arg Lys
770 775 780

Gln Leu Gln Phe Ala Leu Pro Asp Ser Leu Thr Thr Trp Glu Ile Gln
785 790 795 800

Gly Val Gly Ile Ser Asn Thr Gly Ile Cys Val Ala Asp Thr Val Lys
805 810 815

Ala Lys Val Phe Lys Asp Val Phe Leu Glu Met Asn Ile Pro Tyr Ser
820 825 830

Val Val Arg Gly Glu Gln Ile Gln Leu Lys Gly Thr Val Tyr Asn Tyr
835 840 845

-163-



29265

Arg Thr Ser Gly Met Gln Phe Cys Val Lys Met Ser Ala Val Glu Gly
850 855 860 :

Ile Cys Thr Ser Glu Ser Pro Val Ile Asp His Gln Gly Thr Lys Ser
865 870 875 880

Ser Lys'Cys Val Arg Gln Lys Val Glu Gly Ser Ser Ser His Leu Val
885 890 895

Thr Phe Thr Val Leu Pro Leu Glu Ile Gly Leu His Asn Ile Asn Phe
900 , 905 910

Ser Leu Glu Thr Trp Phe Gly Lys Glu Ile Leu Val Lys Thr Leu Arg
915 920 925

Val Val Pro Glu Gly Val Lys Arg Glu Ser Tyr Ser Gly Val Thr Leu
930 935 940

Asp Pro Arg Gly Ile Tyr Gly Thr Tle Ser Arg Arg Lys Glu Phe Pro
945 950 955 960

Tyr Arg Ile Pro Leu Asp Leu Val Pro Lys Thr Glu Ile Lys Arg Ile
965 970 975

Leu Ser Val Lys Gly Leu Leu Val Gly Glu Ile Leu Ser Ala Val Leu
980 985 990

Ser Gln Glu Gly Ile Asn Ile Leu Thr His Leu Pro Lys Gly Ser Ala
995 1000 1005

Glu Ala Glu Leu Met Ser Val Val Pro Val Phe Tyr Val Phe His
1010 1015 1020

Tyr Leu Glu Thr Gly Asn His Trp Asn Ile Phe His Ser Asp Pro
1025 1030 1035

Leu Ile Glu Lys Gln Lys Leu Lys Lys Lys Leu Lys Glu Gly Met
1040 1045 1050

Leu Ser Ile Met Ser Tyr Arg Asn Ala Asp Tyr Ser Tyr Ser Val
1055 1060 1065

Trp Lys Gly Gly Ser Ala Ser Thr Trp Leu Thr Ala Phe Ala Leu
1070 1075 1080

Arg Val Leu Gly Gln Val Asn Lys Tyr Val Glu Gln Asn Gln Asn
1085 1090 1095

-164-



Ser

Asp

Leu

Leu

Cys

Phe

Ala

Gln

Lys

His

Glu

Ile

Arg

Ile

Leu

His

Ile
1100

Asn
1115

Gln
1130

Thr
1145

Pro
1160

Leu
1175

Ile
1190

Phe
1205

Gly
1220

Lys
1235

Thr
1250

Asn
1265

Tyr
1280

Glu
1295

Ser
1310

Asn

Cys

Gly

Gly

Ala

Leu

Leu

Ser

Arg

Asn

Asp

Thr

Tyr

Gly

Gly

Met

Tyr

Asn

Ser

Thr

Phe

Val

Glu

Ala

Ser

Pro

Ser

Ala

Val

Gly

Leu

Asp

Lys

Ser

Phe

Leu

Thr

Lys

Asn

Tyr

Ile

Pro

Ser

Tyr

Asn

Gly

Thr

Ile

Met

Leu

Lys

Pro

Val

Ile

Thr

Ala

vVal

Ile

Val

Ala

Pro

Phe

Glu

Asp

Thr

Leu
1105

Glu
1120

Val
1135

Ile
1150

Asp
1165

Leu
1180

Leu
1195

Ser
1210

Tyr
1225

Pro
1240

Leu
1255

Val
1270

Tyr
1285

Tyr
1300

Val
1315

Asp

29265

Trp

Asn

Glu

Gly

Thr

Pro

Ser

Ala

Arg

Asn

Leu

Ile

Ser

Ser

Ser

Lys

Leu

Ser

Ala

Ile

Ala

Ala

Leu

Leu

Phe

Thr

Thr

Lys

Thr

Leu

Tyr

Asn

-165-

Val

Gln

Arg

Arg

Leu

Gln

Gly

Lys

Trp

Gly

Ser

Trp

Gln

Leu

Lys

Phe

Glu

Tyr

Glu

Lys

Ile

Ser

Asp

Arg

Lys

Thr

Leu

Leu

Asp

Val

His

Leu

Asn
1110

Gln
1125

Asn
1140

Ala
1155

Lys
1170

Thr
1185

Lys
1200

Glu
1215

Asp
1230

Ala
1245

Asn
1260

Ser
1275

Thr
1290

Lys
1305

Lys
1320

Gly

Tyr

Pro

Ser

Phe

Ala

Phe

Thr

Ala

Asn

Arg

Leu

Glu

Ile

Gln

Gly

Arg

Gln

Ile

Leu

Asp

Asp

Thr

His

Leu

Leu

Met

Lys

Glu

Asn

Leu

Ala

Pro

Leu

Lys

Tyr

Ile

Asn

Leu

Pro

Val

Gln

Val

Asp

Gln

Ala

Arg

Leu

Val



Glu

Ser

Ser

Gln

Tyr

Glu

- Pro

Glu

His

Cys

Ser

Gln

Val

Gln

Lys

1325

Val
1340

Gly
1355

Thr
1370

Asp
1385

Lys
1400

Ser
1415

Thr
1430

Gly
1445

Val
1460

Val
1475

Pro
1490

Cys
1505

Cys
1520

Met
1535

Gln
1550

Leu

Leu

Ser

Ile

Arg

Ser

- Gly

Val

Ile

Arg

Ala

Thr

Glu

Gln

Thr

Leu

Ala

Glu

Glu

Ile

Ser

Ile

Asp

Leu

Phe

Thr

Met

Gly

Glu

Ala

Asn

Thr

Glu

Ala

Val

Gly

Ser

Gln

Gln

Arg

Phe

Phe

Ala

Glu

Cys

Asp

Val

Val

Ser

Ala

Ser

Ala

Leu

Leu

Ile

Thr

Tyr

Ala

Leu

Lys

1330

Asp
1345

His
1360

Cys
1375

His
1390

Cys
1405

Ser
1420

Asn
1435

Phe
1450

Asn
1465

Phe
1480

Val
1495

Ser
1510

Cys
1525

Asp
1540

Pro
1555

29265

Leu

Val

Ser

Tyr

Ala

His

Glu

Thr

Ser

Glu

Tyr

Thr

Lys

Leu

Glu

Ile

Thr

Phe

Arg

Ser

Ala

Glu

Asp

Ile

Leu

Glu

Ser

Cys

Thr

Ile

-166-

Val

Thr

Tyr

Gly

Tyr

Val

Asp

Tyr

Pro

Phe

Tyr

Asn

Val

Ile

Ala

Ser

Val

Leu

Tyr

Lys

Met

Leu

Gln

Ser

Glu

His

Ile

Glu

Ser

Tyr

1335

Thr
1350

Val
1365

Lys

1380

Gly
1395

Pro
1410

Asp
1425

Lys
1440

Ile
1455

Ser
1470

Val
1485

Arg
1500

Lys
1515

Ala
1530

Ala
1545

Ala
1560

Gly

His

Ile

Asn

Ser

Ile

Ala

Lys

Asp

Gly

Pro

Ile

Asp

Glu

Tyr

Phe

Lys

Asp

Ser

Arg

Ser

Leu

Asp

Phe

Phe

Asp

Gln

Cys

Thr

Lys

Gly

Thr

Thr

Asp

Glu

Leu

Val

Gly

Leu

Leu

Lys

Lys

Gly

Arg

Val



Ser Ile Thr Ser
1565

Ala Thr Leu Leu
1580

Lys Asp Ser Glu
1595

Ala Glu Leu Val
1610

Ala Leu Gln Ile
1625

Leu Asp Ser Leu
1640

Cys Ser Ser Cys
1655

Glu Asp Ile Phe
1670

<210> 40

<211> 673

<212> PRT

<213> Homo sapi

<400> 40

Met Gly Leu Leu

1

Trp Gly Gln Glu

20
Val Gly Ala Ser
35

Ala Phe Asp Ala
50

Ser Tyr Ser Ser

65

Asn Ser Ala Ile

Ile

Asp

Ile

Lys

Lys

Thr

Gln

Leu

ens

Gly

Gln

Glu

Thr

Gly

Leu
85

Thr

Ile

Thr

Gly

Tyr

Trp

Ala

Asn

Ile

Thr

Asn

Ile

His
70

Thr

Val
1570

Tyr
1585

Phe
1600

Arg
1615

Asn -

1630

Ile
1645

Phe
1660

Gly
1675

Leu Cys

29265

Glu

Lys

Ile

Gln

Phe

Glu

Leu

Cys

Tyr Val TI1

25

Ile Val Il

40

Ser Ile

55

Val

Ile Gln

His Le

Phe

Pro

Asn

Thr

Lys

Tyr

Ser

Tyr

Ala

10

e Se

e Gl

Lys Se

u Se

90

-167-

Leu

Val

Gly

Lys

Leu

Phe

Trp

Asn

r Al

n Val

r Tyr

Ile

Phe

Glu

Val

Ile

Arg

Pro

Leu

Val
1575

Ala
1590

Thr
1605

Met
1620

Tyr
1635

Arg
1650

Asp
1665

Phe Leu

a Pro Lys

60

r Ser Gl

75

Lys G1

n Le

Tyr Gly

45

Pro Asp

u Asn

u Pro

Lys

Val

Cys

Gly

Ile

Asp

Glu

Tyr

Ala

Thr

Lys

Tyr

Thr

Phe

Gly Lys

Ile

30

Tyr

Lys

Lys

Gly

15

Phe

Thr

Lys

Phe

Lys

Glu

Asn

Glu

Pro

Thr

Ala

Thr

Arg

Glu

Phe

Gln
80

Gly Gln

95



Asn

Lys

His

Val

145

Leu

Ile

Asn

Phe

Pro

225

Lys

Asn

Glu

Asn

Thr

305

Lys

Ser

Pro

Ser

Thr

130

Tyr

Thr

Asp

Pro

Ser

210

His

Asn

Lys

Asp

Thr

290

Ala

Tyr

Glu

Val

Lys

115

Asp

Ser

Phe

His

Arg

195

Thr

Phe

Phe

Val

Leu

275

Met

Val

Leu

Glu

Ser

100

Arg

Lys

Leu

Ile

Ile

180

Tyr

Thr

Ser

Lys

Val

260

Lys

Leu

Lys

Tyr

Ala
340

Tyr

Met

Pro

Asn

Asp

165

Gly

Gly

Gly

Val

Asn

245

Thr

Asp

Ile

Glu

Ile

325

Glu

Val

Pro

Val

Asp

150

Pro

Ile

Met

Thr

Ser

230

Phe

Glu

Asp

Asn

Leu

310

Ala

Ile

Tyr

Ile

Tyr

135

Asp

Glu

Ile

Trp

Ala

215

Ile

Glu

Ala

Gln

Gly

295

Ser

Val

Pro

Leu

Thr

120

Thr

Leu

Gly

Ser

Thr

200

Tyr

Glu

Ile

Asp

29265

Glu Val
105

Tyr Asp
Pro Asp
Lys Pro
Ser Glu

170

Phe Pro
185

Il? Lys
Phe Glu
Pro Glu
Thr Ile

250

Val Tyr

© 265

Lys

280

Ile

Tyr

Thr

Gly

Glu Met

Ala Gln

Tyr Ser

Val Ile

330

Ile Lys
345

-168-

Val

Asn

Gln

Ala

155

Val

Asp

Ala

Val

Tyr

235

Lys

Ile

Met

Val

Leu

315

Glu

Tyr

Ser

Gly

Ser

140

Lys

Asp

Phe

Lys

Lys

220

Asn

Ala

Thr

Gln

Thr

300

Glu

Ser

Val

Lys

Phe

125

Val

Arg

Met

Lys

Tyr

205

Glu

Phe

Arg

Phe

Thr

285

Phe

Asp

Thr

Leu

His

110

Leu

Lys

Glu

Val

Ile

190

Lys

Tyr

Ile

Tyr

Gly

270

Ala

Asp

Leu

Ser
350

Phe

Phe

Val

Thr

Glu

175

Pro

Glu

Val

Gly

Phe

255

Ile

Met

Ser

Asn

Gly

335

Pro

Ser

Ile

Arg

Val

160

Glu

Ser

Asp

Leu

Tyr

240

Tyr

Arg

Gln

Glu

Asn

320

Phe

Tyr



Lys

Tyr

Gly

385

Thr

Val

Phe

Arg

Leu

465

His

Thr

Gly

Pro

Ile

545

Léu

Pro

Ala

Leu

Pro

370

Val

Ser

Ala

Asn

Glu

450

Tyr

Leu

His

Thr

Val

530

Val

Asn

Asp

Thr

Asn

355

Ile

Pro

Asp

Ser

Val

435

Gly

Ile

Asn

Tyr

Arg

515

Thr

Thr

Ile

Ala

Gly
595

Leu

Lys

Val

Leu

Phe

420

Lys

Tyr

Asp

Ile

Asn

500

Glu

Gln

Gly

Glu

Asp

580

Met

Val

Val

Thr

Asp

405

Val

Thr

Arg

Trp

Ile

485

Tyr

Lys

Asn

Glu

Glu

565

Ala

Asp

Ala

Gln

Leu

390

Pro

Leu

Asp

Ala

Thr

470

Val

Leu

Phe

Met

Gln

550

Lys

Tyr

Ser

Thr

Val

375

Asn

Ser

Asn

Ala

Ile

455

Asp

Thr

Ile

Ser

Val

535

Thr

Cys

Ser

Trp

Pro

360

Lys

Ala

Lys

Leu

Pro

440

Ala

Asn

Pro

Leu

Asp

520

Pro

Ala

Gly

Pro

Val
600

29265

Leu Phe

Asp Ser

Gln Thr

Ser Val
410

Pro Ser
425

Asp Leu

Tyr Ser

His Lys

Lys Ser
490

Ser Lys
505

Ala Ser

Ser Ser

Glu Leu

Asn Gln
570

Gly Gln
585

Ala Leu
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Leu

Leu

Ile

395

Thr

Gly

Pro

Ser

Ala

475

Pro

Gly

Tyr

Arg

Val

555

Leu

Thr

Ala

Lys

Asp

380

Asp

Arg

Val

Glu

Leu

460

Leu

Tyr

Lys

Gln

Leu

540

Ser

Gln

Val

Ala

Pro

365

Gln

Val

Val

Thr

Glu

445

Ser

Leu

Ile

Ile

Ser

525

Leu

Asp

Val

Ser

Val
605

Gly

Leu

Asn

Asp

Val

430

Asn

Gln

Val

Asp

Ile

510

Ile

Val

Ser

His

Leu

590

Asp

Ile

Val

Gln

Asp

415

Leu

Gln

Ser

Gly

Lys

495

His

Asn

Tyr

Val

Leu

575

Asn

Ser

Pro

Gly

Glu

400

Gly

Glu

Ala

Tyr

Glu

480

Ile

Phe

Ile

Tyr

Trp

560

Ser

Met

Ala



Val Tyr Gly

610

Gln Phe
625

Leu

Asn Asn Ala

Ala Asn Ala

Leu

<210>
<211>
<212>
<213>
<400>
Glu Gln
1

Ser Glu

Ala Thr

Ser Gly
50

Ile Leu
65

Ser Tyr

Arg Met

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

<400>

41
105
PRT
Homo
41

Thr

Asn

Ile
35

His

Thr

Val

Pro

42
101
PRT
Homo

42

Val Gln
Glu Lys
Asn Val

645

Asp Aép
660

sapiens
Tyr Val
Ile Val
20

Ser Ile
Val His
Ile Gln
Tyr Leu

85

Ile Thr
100

sapiens

Arg

Ser

630

Phe

Ser

Ile

Ile

Lys

Leu

Pro

70

Glu

Tyr

Gly

615

Asp

His

Gln

Ser

Gln

Ser

Ser

55

Lys

Val

Asp

Ala

Leu

Leu

Glu

Ala

Val

Tyr

40

Ser

Gln

Val

Asn

29265

Lys Lys

Gly Cys

Ala Gly
650

Asn Asp
665

Pro Lys
10

Tyr Gly
25

Pro Asp
Glu Asn
Leu Pro
Ser Lys

90

Gly
105

-170-

Pro

Gly

635

Leu

Glu

Ile

Tyr

Lys

Lys

Gly

75

His

Leu

620

Ala

Thr

Pro

Phe

Thr

Lys

Phe

60

Gly

Phe

Glu

Gly

Phe

Cys

Arg

Glu

Phe

45

Gln

Gln

Ser

Arg

Gly

Leu

Lys
670

Val

Ala

30

Ser

Asn

Asn

Lys

Val

Gly

Thr

655

Glu

Gly

15

Phe

Tyr

Ser

Pro

Ser
95

Phe

Leu

640

Asn

Ile

Ala

Asp

Ser

Ala

Val

80

Lys



Phe

Val

Arg

Met

Lys

65

Tyr

Glu

Leu

Lys

Glu

Val

50

Ile

Lys

Tyr

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

<400>

Phe

Val

Thr

35

Glu

Pro

Glu

Val

43
225
PRT
Homo

43

Met Gly Leu

1

Trp

Val

Ala

Ser

65

Asn

Asn

Gly

Gly

Phe

50

Tyr

Ser

Pro

Gln

Ala

35

Asp

Ser

Ala

Val

Ile

Arg

20

Val

Glu

Ser

Asp

Leu
100

His

Val

Leu

Ile

Asn

Phe

85

Pro

sapiens

Leu

Glu

20

Ser

Ala

Ser

Ile

Ser
100

Gly

Gln

Glu

Thr

Gly

Leu

85

Tyr

Thr

Tyr

Thr

Asp

Pro

70

Ser

Ile

Thr

Asn

Ile

His

70

Thr

Val

Asp

Ser

Phe

His

55

Arg

Thr

Leu

Tyr

Ile

Ser

55

Val

Ile

Tyr

Lys

Leu

Ile

40

Ile

Tyr

Thr

Cys

Val

Val

40

Ile

His

Gln

Leu

29265

Pro

Asn

25

Asp

Gly

Gly

Gly

Phe

Ile

25

Ile

Lys

Leu

Pro

Glu
105

Val

10

Asp

Pro

Ile

Met

Thr
90

Leu

10

Ser

Gln

Ser

Ser

Lys

90

Val
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Tyr

Asp

Glu

Ile

Trp

75

Ala

Ile

Ala

Val

Tyr

Ser

75

Gln

Val

Thr

Leu

Gly

Ser

60

Thr

Tyr

Phe

Pro

Tyr

Pro

60

Glu

Leu

Ser

Pro

Lys

Ser

45

Phe

Ile

Phe

Leu

Lys

Gly-

45

Asp

Asn

Pro

Lys

Asp

Pro

30

Glu

Pro

Lys

Glu

Gly

Ile

30

Tyr

Lys

Lys

Gly

His
110

Gln

15

Ala

Val

Asp

Ala

Val
95

Lys

15

Phe

Thr

Lys

Phe

Gly

Phe

Ser

Lys

Asp

Phe

Lys

80

Lys

Thr

Arg

Glu

Phe

Gln

80

Gln

Ser



Lys

His

Val

145

Leu

Ile

Asn

Phe

Pro
225

Ser

Thr

130

Tyr

Thr

Asp

Pro

Ser
210

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

<400>

Lys
115

Asp

Ser

Phe

His

Arg

195

Thr

44
1676
PRT

Arg

Lys

Leu

Ile

Ile

180

Tyr

Thr

Met

Pro

Asn

Asp

165

Gly

Gly

Gly

Pro

Val

Asp

150

Pro

Ile

Met

Thr

Ile

Tyr

135

Asp

Glu

Ile

Trp

Ala
215

Macaca fascicularis

44

Met Gly Leu

1

Trp

Val

Ala

Ser

65

Asn

Gly

Gly

Phe

50

Tyr

Ser

Gln

Ala

35

Asp

Ser

Ala

Leu

Glu
20

Ser

Ala

Ser

Val

Gly

Gln

Glu

Thr

Gly

Leu
85

Ile

Thr

Asn

Ile

His

70

Thr

Leu

Tyr

Ile

Ser

55

Val

Ile

Thr

120

Thr

Leu

Gly

Ser

Thr

200

Tyr

Cys

Val

Val

40

Ile

His

Gln

29265

Tyr

Pro

Lys

Ser

Phe

185

Ile

Phe

Phe

Ile

25

Ile

Lys

Leu

Pro

Asp

Asp

Pro

Glu

170

Pro

Lys

Glu

Leu

10

Ser

Gln

Ser

Ser

Lys
90
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Asn

Gln

Ala

155

Val

Asp

Ala

Val

Ile

Ala

Val

Tyr

Ser

75

Gln

Gly

Ser

140

Lys

Asp

Phe

Lys

Lys
220

Phe

Pro

Tyr

Pro

60

Glu

Leu

Phe

125

Val

Arg

Met

Lys

Tyr

205

Glu

Leu

Lys

Gly

45

Asp

Asn

Pro

Leu

Lys

Glu

Val

Ile

190

Lys

Tyr

Gly

Ile

30

Tyr

Lys

Lys

Gly

Phe

Val

Thr

Glu

175

Pro

Glu

Val

Lys

15

Phe

Thr

Lys

Phe

Gly
95

Ile

Arg

Val

160

Glu

Ser

Asp

Leu

Thr

Arg

Glu

Phe

Gln

80

Gln



Asn

Lys

His

Val

145

Leu

Ile

Asn

Phe

Pro

225

Lys

Asn

Glu

Asn

Thr

305

Lys

Ser

Gln
Ser
Thr
130
Tyr
Thr
Asp
Pro
Ser
210
His
Asn
Lys
Asp
Thr
290
Ala

Tyr

Glu

Val

Lys

115

Asp

Ser

Phe

His

Arg

195

Thr

Phe

Phe

Val

Leu

275

Met

Val

Leu

Glu

Ser

100

Lys

Lys

Leu

Ile

Ile

180

Tyr

Thr

Ser

Lys

Val

260

Lys

Leu

Lys

Tyr

Ala
340

Tyr

Ile

Pro

Asn

Asp

165

Gly

Gly

Gly

Val

Asn

245

Thr

Asp

Ile

Glu

Ile

325

Glu

Val

Pro

Val

Asp

150

Pro

Ile

Met

Thr

Ser

230

Phe

Glu

Asp

Asn

Leu

310

Ala

Ile

Tyr

Ile

Tyr

135

Asp

Glu

Ile

Trp

Ala

215

Val

Glu

Ala

Gln

Gly

295

Ser

Val

Pro

Leu

Thr

120

Thr

Leu

Gly

Ser

Thr

200

Phe

Glu

Ile

Asp

Lys

280

Ile

Tyr

Thr

Gly

29265

Glu
105
Tyr
Pro
Lys
Ser
Phe
185
Ile
Phe
Pro
Thr
Val
265
Glu
Ala
Tyr
Val

Ile
345

Val
Asp
Asp
Pro
Glu
170
Pro
Gln
Glu
Glu
Ile
250
Tyr
Met
Glu
Ser
Ile

330

Lys
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Val

Asn

Gln

Ala

155

Ile

Asp

Ala

Val

Ser

235

Lys

Ile

Met

Val

Leu

315

Glu

Tyr

Ser

Gly

Ser

140

Lys

Asp

Phe

Lys

Lys

220

Asn

Ala

Thr

Gln

Thr

300

Glu

Ser

Val

Lys

Phe

125

Val

Arg

Met

Lys

Tyr

205

Glu

Phe

Arg

Phe

Thr

285

Phe

Asp

Thr

Leu

His

110

Leu

Lys

Glu

Val

Ile

190

Lys

Tyr

Ile

Tyr

Gly

270

Ala

Asp

Leu

Gly

Ser
350

Phe

Phe

Val

Thr

Glu

175

Pro

Glu

Val

Gly

Phe

255

Ile

Met

Ser

Asn

Gly

335

Pro

Ser

Ile

Arg

Val

160

Glu

Ser

Asp

Leu

Tyr

240

Tyr

Arg

Gln

Glu

Asn

320

Phe

Tyr



Lys

Tyr

Gly

385

Thr

Val

Phe

Arg

Leu

465

Tyr

Thr

Gly

Pro

Ile

545

Leu

Pro

Val

Leu

Ser

370

Val

Ser

Ala

Asn

Glu

450

Tyr

Leu

His

Thr

Val

530

Val

Asn

Asp

Thr

Asn
355
Ile
Pro
Asp
Ser
Val
435
Gly
Ile
Asn
Tyr
Arg
515
Thr
Thr
Ile

Ala

Gly

Leu

Lys

Val

Leu

Phe

420

Lys

Tyr

Asp

Ile

Asn

500

Glu

Gln

Gly

Glu

Asp

580

Met

Val

Val

Thr

Glu

405

Val

Thr

Arg

Trp

Ile

485

Tyr

Lys

Asn

Glu

Glu

565

Thr

Asp

Ala

Gln

Leu

390

Pro

Val

Asp

Ala

Thr

470

Val

Leu

Leu

Met

Gln

550

Lys

Tyr

Ser

Thr

Val

375

Asn

Arg

Asn

Ala

Ile

455

Asp

Thr

Ile

Ser

Val

535

Thr

Cys

Ser

Trp

29265

Pro
360

Lys

Ala.

Lys

Leu

Pro

440

Ala

Asn

Pro

Leu

Asp

520

Pro

Ala

Gly

Pro

Val

Leu

Asp

Gln

Ser

Pro

425

Asp

Tyr

His

Lys

Ser

505

Ala

Ser

Glu

Asn

Gly

585

Ala

Phe

Ala

Thr

Val

410

Ser

Leu

Ser

Lys

Ser

490

Lys

Ser

Ser

Leu

Gln

570

Gln

Leu
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Leu

Leu

Ile

395

Thr

Gly

Pro

Ser

Ala

475

Pro

Gly

Tyr

Arg

Val

555

Leu

Thr

Thr

Lys

Asp

380

Asp

Arg

Val

Asp

Leu

460

Leu

Tyr

Lys

Gln

Leu

540

Ser

Gln

Val

Ala

Pro

365

Gln

Val

Val

Thr

Glu

445

Ser

Leu

Ile

Ile

Ser

525

Leu

Asp

Val

Ser

Val

Gly

Leu

Asn

Asp

Val

430

Asn

Gln

Val

Asp

Ile

510

Ile

Val

Ser

His

Leu

590

Asp

Ile
Val
Gln
Asp
415
Leu
Gln
Ser
Gly
Lys
495
His
Asn
Tyr
Val
Leu
575
Asn

Ser

Pro

Gly

Glu

400

Gly

Glu

Ala

Tyr

Glu

480

Ile

Phe

Ile

Tyr

Trp

560

Ser

Met

Ala



Val

Gln

625

Asn

Ala

Ile

Lys

Ile

705

Gly

Gln

His

Phe

Gln

785

Gly

Ala

Val

Tyr

610

Phe

Asn

Asn

Arg

Tyr

690

Asn

Pro

Leu

Met

Pro

770

Leu

Val

Lys

Val

595

Gly

Leu

Ala

Ala

Pro

675

Lys

His

Arg

Arg

Lys

755

Glu

Gln

Gly

Val

Arg
835

Val

Glu

Asn

Asp

660

Arg

His

Asp

Cys

Ala

740

Thr

Ser

Phe

Ile

Phe

820

Gly

Gln

Lys

Val

645

Asp

Arg

Leu

Glu

Val

725

Asn

Leu

Trp

Ala

Ser

805

Lys

Glu

Arg
Ser
630
Phe
Ser
Met
Val
Thr
710
Lys
Asn
Leu
Leu
Leu
790
Asn

Asp

Gln

Arg

615

Asp

His

Gln

Leu

Val

695

Cys

Ala

Ser

Pro

Trp

775

Pro

Ser

Val

Val

29265

600

Ala Lys Lys

Leu Gly Cys

Leu Ala Gly
650

Glu Asn Asp
665

Gln Glu Lys
680

Lys Lys Cys

Glu Gln Arg

Phe Thr Glu
730

His Lys Asp
745

Val Ser Lys
760

Glu Val His

Asp.Ser Val

Gly Ile Cys
810

Phe Leu Glu
825

Gln Leu Lys
840
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Pro
Gly
635
Leu
Glu
Ile
Cys
Ala
715
Cys
Leu
Pro
Leu
Thr
795
Val

Met

Gly

Leu

620

Ala

Thr

Pro

Glu

Tyr

700

Ala

Cys

Gln

Glu

Val

780

Thr

Ala

Asn

Thr

605

Glu

Gly

Phe

Cys

Glu

685

Asp

Arg

Val

Leu

Ile

765

Pro

Trp

Asp

Ile

Val
845

Arg

Gly

Leu

Lys

670

Ile

Gly

Ile

Val

Gly

750

Arg

Arg

Glu

Thr

Pro

830

Tyr

Val

Gly

Thr

655

Glu

Ala

Val

Ser

Ala

735

Arg

Ser

Arg

Ile

Ile

815

Tyr

Asn

Phe

Leu

640

Asn

Ile

Ala

Arg

Val

720

Ser

Leu

Tyr

Lys

Gln

800

Lys

Ser

Tyr



29265

Arg Thr Ser Gly Met Gln Phe Cys Val Lys Met Ser Ala Val Glu Gly
850 855 860

Ile Cys Thr Ser Glu Ser Pro Val Ile Asp His Gln Gly Thr Lys Ser
865 870 875 880

Ser Lys Cys Val Arg Gln Lys Val Glu Gly Ser Ser Asn His Leu Val
885 890 895

Thr Phe Thr Val Leu Pro Leu Glu Ile Gly Leu Gln Asn Ile Asn Phe
900 905 910

Ser Leu Glu Thr Ser Phe Gly Lys Glu Ile Leu Val Lys Ser Leu Arg
915 920 925

Val Val Pro Glu Gly Val Lys Arg Glu Ser Tyr Ser Gly Ile Thr Leu
930 - 935 940

Asp Pro Arg Gly Ile Tyr Gly Thr Ile Ser Arg-Arg Lys Glu Phe Pro
945 950 955 960

Tyr Arg Ile Pro Leu Asp Leu Val Pro Lys Thr Glu Tle Lys Arg Ile
965 970 975

Leu Ser Val Lys Gly Leu Leu Val Gly Glu Ile Leu Ser Ala Val Leu
980 985 990

Ser Arg Glu Gly Ile Asn Ile Leu Thr His Leu Pro Lys Gly Ser Ala
995 1000 1005

Glu Ala Glu Leu Met Ser Val Val Pro Val Phe Tyr Val Phe His
1010 1015 1020

Tyr Leu Glu Thr Gly Asn His Trp Asn Ile Phe His Ser Asp Pro
1025 1030 1035

Leu Ile Glu Lys Arg Asn Leu Glu Lys Lys Leu Lys Glu Gly Met
1040 1045 1050

Val Ser 1Ile Met Ser Tyr Arg Asn Ala Asp Tyr Ser Tyr Ser Val
1055 1060 1065

Trp Lys Gly Gly Ser Ala Ser Thr Trp Leu Thr Ala Phe Ala Leu
1070 1075 1080

Arg Val Leu Gly Gln Val His Lys Tyr Val Glu Gln Asn Gln Asn
1085 1090 1095

-176-



Ser

Asp

Leu

Leu

Cys

Phe

Ala

Gln

Lys

His

Glu

Ile

Arg

Ile

Leu

His

Ile
1100

Asn
1115

Gln
1130

Thr
1145

Pro
1160

Leu
1175

Ile
1190

Phe
1205

Gly
1220

Lys
1235

Thr
1250

Asn
1265

Tyr
1280

Glu
1295

Asn
1310

Asn
1325

Cys

Gly

Gly

Ala

Leu

Leu

Ser

Arg

Asn

Asp

Thr

Tyr

Gly

Gly

Met

Tyr

Asn

Ser

Thr

Phe

Val

Glu

Ala

Ser

Pro

Ser

Ala

Val

Gly

Leu

Asp

Lys

Ser

Phe

Leu

‘Thr

Lys

Asn

Tyr

Ile

Pro

Ser

Tyr

Asn

Gly

Thr

Ile

Met

Leu

Lys

Pro

Val

Ile

Thr

Ala

Val

Ile

Val

Ala

Pro

Phe

Glu

Asp

Thr

Leu
1105

Glu
1120

Val
1135

Ile
1150

Asn
1165

Leu
1180

Leu
1195

Ser
1210

Tyr
1225
Pro
1240

Leu-
1255

Ile
1270

Tyr
1285

Tyr
1300

Val
1315

Asp
1330

29265

Trp

Asn

Glu

Gly

Thr

Pro

Ser

Ala

Arg

Asn

Leu

Ile

Ser

Ser

Ala

Lys

-177-

Leu

Ser

Ala

Ile

Ala

Ala

Leu

Leu

Phe

Thr

Thr

Lys

Thr

Leu

Tyr

Asn

Val

Gln

Arg

Arg

Leu

Gln

Gly

Lys

Trp

Gly

Ser

Trp

Gln

Leu

Lys

Phe

Glu

Tyr

Glu

Lys

Ile

Ser

Asp

Arg

Lys

Thr

Leu

Leu

Asp

Val

His

Leu

Asn
1110

Gln
1125

Asn
1140

Ala
1155

Lys
1170

Thr
1185

Lys
1200

Glu
1215

Asp
1230

Ala
1245

Asn
1260

Ser
1275

Thr
1290

Lys
1305

Lys
1320

Gly
1335

Tyr

Pro

Ser

Phe

Ala

Phe

Thr

Ala

Ser

Arg

Leu

Glu

Ile

Gln

Gly

Arg

Gln

Ile

Leu

Asp

Asp

Thr

His

Leu

Leu

Met

Lys

Glu

Asn

Leu

Pro

Pro

Leu

Lys

Tyr

Ile

Thr

Leu

Pro

Val

Gln

Val

Asp

Gln

Ala

Arg

Leu

Val



Glu

Ser

Ser

Gln

Tyr

Glu

Pro

Glu

His

Cys

Ser

Gln

Val

Gln

Lys

Ile

Val
1340

Gly
1355

Thr
1370

Asp
1385

Lys
1400

Ser
1415

Thr
1430

Gly
1445

Val
1460

Val
1475

Pro
1490

Cys
1505

Cys
1520

Met
1535

Gln
1550

Ile

Leu

Leu

Ser

Ile

Arg

Ser

Gly

Val

Ile

Arg

Ala

Thr

Glu

Gln

Thr

Thr

Leu

Ala

Glu

Glu

Ile

Ser

Ile

Asp

Leu

Phe

Thr

Met

Gly

Lys

Ala

Ser

Asn

Thr

Glu

Ala

Val

Gly

Asn

Gln

Gln

Arg

Phe

Phe

Asp

Val

Val

Ser

Ala

Ser

Ala

‘Leu

Leu

Ile

Thr

Tyr

Asp
1345

His
1360

Cys
1375

His
1390

Cys
1405

Ser
1420

Asn
1435

Phe
1450

Asn
1465

Phe
1480

Val
1495

Ser
1510

Ala Thr Cys

Glu

Cys

Ile

Leu

Asn

Thr

1525

Asp
1540

Pro
1555

Thr

29265

Leu

Val

Ser

Tyr

Ala

His

Glu

Thr

Ser

Glu

Tyr

Thr

Lys

Leu

Glu

Glu

Val

Thr

Phe

Arg

Ser

Ala

Glu

Asp

Ile

Leu

Glu

Ser

Cys

Thr

Ile

Asn
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Val

Thr

Tyr

Gly

Tyr

Val

Asp

Tyr

Pro

Phe

Tyr

Asn

Ile

Ile

Ala

Val

‘Ser

Val

Leu

Tyr

Lys

Met

Leu

Gln

Ser

Glu

His

Ile

Glu

Ser

Tyr

Phe

Thr
1350

Val
1365

Lys
1380

Gly
1395

Pro
1410

Asp
1425

Lys
1440

Ile
1455

Ser
1470

Val
1485

Arg
1500

Lys
1515

Ala
1530

Ala
1545

Ala
1560

Val

Gly

His

Ile

Asn

Ser

Ile’

Ala

Lys

Asp

Gly

Pro

Ile

Asp

Glu

Tyr

Lys

Phe

Lys

Asp

Ser

Lys

Ser

Leu

Asp

Phe

Phe

Asp

Gln

Cys

Thr

Lys

Tyr

Gly

Thr

Thr

Asp

Glu

Leu

Val

Gly

Leu

Leu

Lys

Lys

Gly

Arg

Val

Lys



Ala

Lys

Ala

Ala

Leu

Cys

Glu

<210>

1565

Thr
1580

Asp
1595

Glu
1610

Leu
1625

Asp
1640

Ser
1655

Asp
1670

<211> 6

<212>
<213>

<220>

<223>

<400>

45

45

Leu

Ser

Leu

Gln

Ser

Ser

Ile

PRT
Trinh

Trinh

Leu

Glu

Val

Ile

Leu

Cys

Phe

tu

tu

Ser Ser Tyr Tyr

1

<210> 46

<211> 6

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 46

Asn Phe Tyr Tyr

1

<210> 47

<211> o

<212> PRT
<213> Trinh tu

29265

1570

Asp Ile Tyr Lys Thr
1585

Ile Thr Phe 1Ile Lys
1600

Lys Gly Arg Gln Tyr
1615

Lys Tyr Asn Phe Thr
1630

Thr Trp Ile Glu Tyr
1645

Gln Ala Phe Leu Ala
1660

Leu Asn Gly Cys
1675

nhén tao

téng hop nhan tao

Met Cys
5
nhédn tao

téng hgp nhan tao

Ile Cys
5
nhédn tao
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Gly

Lys

Leu

Phe

Trp

Asn

Glu

Val

Ile

Arg

Pro

Leu

1575

Ala
1590

Thr
1605

Met
1620

Tyr
1635

Arg
1650

Asp
1665

Val Ala

Cys Thr

Gly Lys

Ile Tyr

Asp Thr

Glu Phe

Glu

Asn

Glu

Pro

Thr »

Ala



<220>
<223> Trinh tu
<400> 47

Ser Ser Tyr Tyr
1

<210> 48

<211> 6

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 48

Ser Ser Tyr Tyr
1

<210> 49

<211> 6

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 49

Ser Ser Tyr Tyr
1

<210> 50

<211> 5

<212> PRT

<213> Trinh tu

<220>

<223> Trinh tuy
50

<400>

Asp Asn Thr Met
1

<210> 51

<211> 5

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 51

Thr Tyr Ala Met

29265

téng hop nhan tao

Met Cys
5
nhédn tao

téng hop nhan tao

Met Asn
5
nhédn tao .

téhg hop nhan tao

Met Asn
5
nhédn tao

téng hop nhan tao

Thr

nhédn tao

téng hop nhan tao

Gly
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1 5
<210> 52

<211> 5

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 52

Gly Asn Ala Ile Asn

1 5
<210> 53

<211> 5

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 53

Thr Tyr Ala Met Gly

1 5
<210> 54

<211> 6

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 54

Ser Ser Tyr Tyr Val Ala

1 5
<210> 55

<211> 17

<212> PRT

<213> Trinh tu nhdn tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 55

Cys Ile Tyr Thr Gly Ser Gly Ala Thr Tyr Tyr Ala Ser Trp Ala Lys
1 5 10 15

Gly

-181-



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

<220>
<223>

<400>

56

17

PRT
Trinh tu

Trinh tu

56

29265

nhdn tao

tdng hop nhan tao

Cys Ile Tyr Thr Val Ser Gly Tyr Thr Tyr Tyr Ala Ser Trp Ala Lys

1

Gly

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

<220>
<223>

<400>
Cys Ile

1

Lys Gly

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

<220>
<223>

<400>
Met Ile

1

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

<220>
<223>

<400>

Met Ile
1

57

18

PRT
Trinh tu

Trinh tu

57

Tyr Ala

58

16

PRT
Trinh tu

Trinh tu

58

Tyr Gly

59

16

PRT
Trinh tu
Trinh tu

59

Tyr Gly

5 10 15

nhédn tao

tdéng hop nhan tao

Gly Ser Ser Gly Ile Ile Tyr Tyr Ala Asn Trp Ala
5 10 15

nhan tao

téng hop nhan tao

Ser Gly Ala Thr Tyr Tyr Ala Ser Trp Ala Lys Gly
5 10 15

nhdn tao

téng hop nhan tao

Ser Gly Ala Thr Tyr Tyr Ala Ser Trp Ala Lys Gly
5 10 15
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

60
16
PRT
Trinh tu

Trinh tu

60

Ile Ile Ser Phe

1

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

<220>
<223>

<400>

61
16
PRT
Trinh tu

Trinh tu

61

Thr Ile Asp Thr

1

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

<220>
<223>

<400>

62

17

PRT
Trinh tu

Trinh tu

62

Cys Ile Tyr Thr

1

Gly

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

<220>
<223>

<400>

63
16
PRT
Trinh tu

Trinh tu

63

Thr Ile Asp Thr

1

<210>
<211>

64
17

29265

nhan tao

téng hop nhan tao

Gly Gly Asp Ala Tyr Tyr Ala Ser Trp Ala Lys Gly
5 10 15

nhdn tao

téng hop nhan tao

Gly Asp Asn Ser Phe Tyr Ala Asn Trp Ala Lys Gly
5 10 15

nhan tao

téng hop nhan tao

Gly Ser Asp Thr Thr Tyr Tyr Ala Thr Trp Ala Lys
5 10 15

nhdn tao

téng hop nhan tao

Gly Asp Asn Ser Phe Tyr Ala Asn Trp Ala Lys Gly
5 : 10 15
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29265

<212> PRT
<213> Trinh tyu nhan tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 64

Ala Ile Tyr Thr Gly Ser Gly Ala Thr Tyr Lys Ala Ser Trp Ala Lys

1 5 : 10 15
Gly .

<210> 65

<211> 13

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh tu tdng hop nhan tao

“<400> 65

Asp Gly Gly Tyr Val Thr Pro Thr His Ala Met Tyr Leu

1 5 10
<210> 66

<211> 9

<212> PRT

<213> Trinh tu nhan tao

<220> -
<223> Trinh tu téng hop nhan tao

<400> 66

Asp Leu His:Ala Gly Ile Thr Asn Leu

1 5
<210> 67

<211> 13

<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 67

Tyr Pro Thr Tyr Gly Asp Gly Gly His Ala Phe Asn Leu

1 5 10
<210> 68

<211> 11

<212> PRT

<213> Trinh tu nhan tao
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<220>
<223> Trinh tu
<400> 68

Gln Ile Tyr Ser
1

<210> 69

<211> 11

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 69

Gln Tle Tyr Ser
1

<210> 70

<211> 12 -
<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 70

Val Gly Ala Gly
1

<210> 71

<211> 11

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 71

Asn Asp Gly Ser
1

<210> 72

<211> 4

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 72

Gly Ser Gly Leu
1

29265

téng hop nhan tao

Gly Asp Asn Asn Asp Asn Phe
5 10

nhédn tao

téng hop nhan tao

Gly Asp Asn Asn Asp Asn Phe
5 10

nhédn tao

téng hgp nhan tao .

Asn Ile Phe Trp Tyr Phe Asp Leu
5 10

nhédn tao

téng hop nhan tao

Val Tyr Asn Leu Phe Asn Leu
5 10

nhén tao

téng hop nhan tao
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

73
11
PRT
Trinh tu

Trinh tu

73

Asn Asp Gly Ser

1

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

<220>
<223>

<400>

74

13

PRT
Trinh tu

Trinh tu

74

Asp Gly Gly Tyr

1

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

<220>
<223>

<400>

75
11
PRT
Trinh tu

Trinh tu

75

Gln Ala Ser Gln

1

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

<220>
<223>

<400>

76
11
PRT
Trinh tu

Trinh tu

76

Gln Ala Ser Gln

1

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

77
13
PRT
Trinh tu

29265

nhan tao

tdng hop nhan tao

Val Tyr Asn Leu Phe Asn Leu
5 10

nhan tao

téng hop nhén tao

Asp Tyr Pro Thr His Ala Met His Tyr
5 10

nhén tao

téng hop nhan tao

Asn Ile Gly Ser Asp Leu Ala
5 10

nhdn tao

téng hop nhan tao

Asn Ile Tyr Ser Asn Leu Ala
5 10

nhan tao

-186-
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<220>
<223> Trinh tu tdng hop nhén tao

<400> 77

Gln Ser Ser Gln Ser Val Tyr Ser Ser Asp Tyr Leu Ser

1 5 10
<210> 78

<211> 11

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 78

Gln Ala Ser Glu Ser Ile Ser Asn Trp Leu Ala

1 5 10
<210> 79
<211> 11 -
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdng hop nhén tao

<400> 79

Gln Ala Ser Glu Ser Ile Ser Asn Trp Leu Ala

1 5 10
<210> 80

<211> 11

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 80

Gln Ala Ser Glu Ser Ile Tyr Ser Ala Leu Ala

1 5 10
<210> 81
<211> 11
<212> PRT

<213> Trinh tuy nhé&n tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 81

Gln Ala Ser Glu Asn Ile Tyr Ser Ala Leu Ser
1 5 10
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

82
11
PRT
Trinh tu

Trinh tu

82

Gln Ala Ser Gln

1

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

<220>
<223>

<400>

83
11
PRT
Trinh tu

Trinh tu

83

Gln Ala Ser Glu

1

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

<220>
<223>

<400>

84
11
PRT
Trinh tu

Trinh tu

84

Gln Ala Ser Gln

1

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

<220>
<223>

<400>

85

7

PRT
Trinh tu

Trinh tu

85

Gly Ala Ser Lys

1

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

86

7

PRT
Trinh tu

29265

nhé&n tao

tdéng hop nhan tao

Asn Ile Tyr Ser Leu Leu Ala
5 10

nhén tao

tdng hop nhan tao

Asn Ile Tyr Ser Ala Leu Ser
5 10

nhén tao

tdng hop nhan tao

Asn Ile Gly Ser Ser Leu Ala
5 10

nhén tao

tdng hop nhan tao

Leu Ala Ser
5

nhén tao
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<220>
<223> Trinh tu
<400> 86

Gly Ala Ser Asn
1

<210> 87

<211> 7

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 87

Glu Ala Ser Lys

1

<210> 88

<211> 7

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 88

Arg Ala Ser Thr

1

<210> 89

<211> 7

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 89

Arg Ala Ser Thr
1

<210> 90

<211> 7

<212> PRT
<213> Trinh tu
<220>

<223> Trinh tu
<400> 90

Ser Ala Ser Thr
1

29265

téng hop nhan tao

Leu Glu Ser
5

nhén tao

téng hop nhan tao

Leu Ala Ser
5

nhadn tao

téng hop nhan tao

Leu Ala Ser
5

nhén tao

téng hop nhan tao

Leu Ala Ser
5

nhén tao

téng hop nhan tao

Leu Ala Ser
5
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

91

7

PRT
Trinh tu

Trinh tu

91

Tyr Ala Ser Thr

1

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

<220>
<223>

<400>

92

7

PRT
Trinh tu

Trinh tu

92

His Thr Ser Asp

1

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

<220>
<223>

<400>

93

7

PRT
Trinh tu

Trinh tu

93

Tyr Ala Ser Thr

1

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

<220>
<223>

<400>

94

7

PRT
Trinh tu

Trinh tu

94

Gly Ala Ser Lys

1

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

95

12

PRT
Trinh tu

29265

nhan tao

tdng hop nhan tao

Leu Ala Ser
5

nhan tao

tdng hop nhan tao

Leu Ala Ser
5

nhadn tao

tdng hop nhan tao

Leu Ala Ser
5

nhé&n tao

téng hop nhan tao

Thr His Ser
5

nhédn tao
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<220>
<223> Trinh tu tdng hgp nhan tao

<400> 895

Gln Cys Thr Phe Val Gly Ser Ser Tyr Gly Asn Ala

1 5 10
<210> 96

<211> 12

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu téng hop nhan tao

<400> 96

Leu Gln Gly Tyr Ser Tyr Ser Asn Val Asp Asp Ala

1 5 10
<210> 97

<211> 12

<212> PRT

<213> Trinh tu nhédn tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 97

Gln Gly Thr Tyr Tyr Ser Ser Gly Trp Tyr Phe Ala

1 5 10
<210> 98

<211> 12

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Trinh tu téng hop nhan tao

<400> - 98

Gln Gln Asp Tyr Ser Ser Ser Asn Val Asp Asn Thr

1 5 10
<210> 99

<211> 12

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 99

Gln Gln Asp Tyr Ser Ser Ser Asn Val Asp Asn Thr
1 5 10
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29265

<210> 100
<211> 12
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 100

Gln Gln Tyr Tyr Ser Ser Thr Asn Val His Asn Ser

1 5 10
<210> 101

<211> 12

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 101

Gln Gln Tyr Tyr Asp Ile Asn Ser Val Asp Asn Thr

1 5 10
<210> 102

<211> 13

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 102

Gln Cys Thr Ala Tyr Gly Ser Ser Asp Val Gly Gly Thr

1 5 10
<210> 103

<211> 12

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 103

Gln Gln Tyr Tyr Asp Ile Asn Ser Val Asp Asn Thr

1 5 10
<210> 104

<211> 12

<212> PRT

<213> Trinh ty nhén tao
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<220>
<223>

<400>

29265

Trinh tu tdng hop nhén tao

104

Gln Ser Thr Lys Val

1

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

<400>

105
1680
PRT

5

Mus musculus

105

Met Gly Leu

1

Trp

Val

Ala

Thr

65

Asn

Ser

Lys

His

Val

145

Leu

Asn

Gly

Gly

Phe

50

Phe

Ala

Pro

Ser

Thr

130

Tyr

Thr

Asp

Gln

Ser

35

Asp

Ser

Ala

Val

Lys

115

Asp

Ser

Phe

Tyr

Trp

Glu

20

Ser

Ala

Ser

Leu

Ser

100

Lys

Lys

Leu

Ile

Thr
180

Gly

Gln

Glu

Thr

Gly

Leu
85

His

Ile

Pro

Gly

Asp

165

Gly

Gly Ser Ser Tyr Gly

Ile

Thr

Asn

Leu

Tyr

70

Thr

Val

Pro

Val

Asp

150

Pro

Ile

Leu

Tyr

Val

Ser

55

Val

Leu

Tyr

Ile

Tyr

135

Asp

Glu

Ile

Cys

Val

Val

40

Leu

Asn

Gln

Leu

Thr

120

Thr

Leu

Gly

Ser

Leu

Ile

25

Ile

Lys

Leu

Pro

Glu

105

Tyr

Pro

Lys

Ser

Phe
185

10

Leu

10

Ser

Gln

Ser

Ser

Asn

90

Val

Asn

Asp

Pro

Glu

170

Pro
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Asn

Ile

Ala

Val

Tyr

Pro

75

Gln

Val

Asn

Gln

Ala

155

Val

Asp

His

Phe

Pro

His

Pro

60

Glu

Val

Ser

Gly

Ser

140

Lys

Asp

Phe

Leu

Lys

Gly

45

Asp

Asn

Pro

Lys

Ile

125

Val

Arg

Ile

Lys

Asp

Ile

30

Tyr

Lys

Lys

Arg

His

110

Leu

Lys

Glu

Val

Ile
190

Lys

15

Leu

Thr

Lys

Phe

Glu

95

Phe

Phe

Ile

Thr

Glu

175

Pro

Thr

Arg

Glu

Val

Gln

80

Glu

Ser

Ile

Arg

Val

160

Glu

Ser



Asn

Phe

Pro

225

Lys

Asn

Glu

Ala

Thr

305

Lys

Ser

Thr

Phe

Gly

385

Thr

Val

Phe

Pro

Thr

210

Arg

Asn

Lys

Asp

Ala

290

Ala

Tyr

Glu

Leu

Ser

370

Val

Ser

Ala

Glu

Lys

195

Thr

Phe

Phe

Val

Ile

275

Lys

Val

Leu

Glu

Asn

355

Ile

Pro

Asp

Val

Ile
435

Tyr
Thr
Ser
Lys
Val
260
Lys
Leu
Lys
Tyr
Ala
340
Leu
Lys
Val
Leu
Phe

420

Arg

Gly

Gly

Val

Asn

245

Pro

Asp

Val

Glu

Ile

325

Glu

Val

Ala

Thr

Glu

405

Val

Thr

Val

Thr

Ser

230

Phe

Asp

Glu

Asp

Leu

310

Ala

Ile

Ala

Gln

Leu

390

Thr

Leu

Asp

Trp

Ala

215

Ile

Glu

Ala

Glu

Gly

295

Ser

Val

Pro

Thr

Val

375

Met

Lys

Asn

Asp

Thr

200

Tyr

Glu

Ile

Glu

Lys

280

Val

Tyr

Thr

Gly

Pro

360

Lys

Ala

Arg

Leu

Pro
440

29265

Ile

Phe

Leu

Thr

Val

265

Gln

Ala

Asn

Val

Val

345

Leu

Asp

Gln

Ser

Pro

425

Glu

Lys
Glu
Glu
Val
250
Tyr
Met
Gln
Ser
Thr
330
Lys
Phe
Ser
Thr
Ile
410

Ser

Leu
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Ala

Ile

Arg

235

Lys

Ala

Met

Ile

Leu

315

Glu

Tyr

Val

Leu

Val

395

Thr

Asn

Pro

Asn

Lys

220

Thr

Ala

Phe

His

Ser

300

Glu

Ser

Val

Lys

Glu

380

Asp

His

Val

Glu

Tyr

205

Glu

Phe

Arg

Phe

Lys

285

Phe

Asp

Ser

Leu

Pro

365

Gln

Val

Asp

Thr

Glu
445

Lys

Tyr

Ile

Tyr

Gly

270

Ala

Asp

Leu

Gly

Ser

350

Gly

Ala

Asn

Thr

Val

430

Asn

Lys

Val

Gly

Phe

255

Leu

ThrA

Ser

Asn

Gly

335

Pro

Ile

Val

Gln

Asp
415

Leu

Gln

Asp

Leu

Tyr -

240

Tyr

Arg

Gln

Glu

Asn

320

Phe

Tyr

Pro

Gly

Glu

400

Gly

Lys

Ala



Ser

Ile

465

Tvyr

Thr

Gly

Pro

Ile

545

Ile

Pro

Val

Val

Gln

625

His

Asn

Ile

Glu

Lys
450
Tyr
Leu
His
Thr
Val
530
Val
Asn
Asp
Thr
Tyr
610
Ala
Asp
Ala

Leu

Gln

Glu

Ile

Asn

Tyr

Arg

515

Thr

Thr

Ile

Glu

Glu

595

Lys

Leu

Asn

Asn

Arg

675

Ala

Tyr

Ala

Ile

Asn

500

Glu

Gln

Gly

Glu

Tyr

580

Ala

Val

Asp

Ala

Ala

660

Ser

Ala

Glu

Trp

Met

485

Tyr

Lys

Asn

Glu

Glu

565

Val

Asp

Gln

Glu

Asp

645

Asp

Lys

Lys

Ala

Thr

470

Val

Leu

Leu

Met

Gln

550

Lys

Tyr

Ser

Gly

Lys

630

Val

Asp

Arg

Tyr

Val

455

Glu

Thr

Ile

Phe

Val

535

Thr

Cys

Ser

Trp

Asn

615

Ser

Phe

Ser

Asn

Lys

Ala

Asn

Pro

Leu

Ser

520

Pro

Ala

Gly

Pro

Val

600

Ala

Asp

His

His

Leu

680

His

29265

Tyr
Tyr
Lys
Ser
505
Ser
Ser
Glu
Asn
Gly
585
Ala
Lys
Leu
Leu
Tyr
665

His

Ser

Ser

Lys

Ser

490

Lys

Thr

Ala

Leu

Gln

570

Gln

Leu

Arg

Gly

Ala

650

Arg

Leu

Val
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Ser
Pro
475
Pro
Gly
Tyr
Arg
Val
555
Leu
Thr
Ser
Ala
Cys
635
Gly
Asp

Leu

Pro

Leu

460

Met

Tyr

Lys

Gln

Leu

540

Ala

Gln

Val

Ala

Met

620

Gly

Leu

Asp

Arg

Lys

Ser

Leu

Ile

Ile

Asn

525

Leu

Asp

Val

Ser

Val

605

Gln

Ala

Thr

Ser

Gln

685

Lys

Gln

Val

Asp

Val

510

Ile

Val

Ala

His

Leu

590

Asp

Arg

Gly

Phe

Cys

670

Lys

Cys

Ser

Gly

Lys

495

Gln

Asn

Tyr

Val

Leu

575

Asp

Arg

Val

Gly

Leu

655

Lys

Ile

Cys

Tyr

Glu

480

Ile

Tyr

Ile

Tyr

Trp

560

Ser

Met

Ala

Phe

Gly

640

Thr

Glu

Glu

Tyr



Asp
705

Arg

Thr

Leu

Ile

Pro

785

Trp

Asp

Ile

Val

Ala

865

Thr

Ser

Ser

Lys

690

Gly

Val

Ile

Gly

Arg

770

Lys

Glu

Thr

Pro

Tyr

850

vVal

Ser

His

Ile

Thr
930

Ala

Thr

Ala

Arg

755

Ser

Arg

Ile

Leu

Tyr

835

Asn

Glu

Arg

Leu

Asn

915

Leu

Arg

Ile

Asn

740

Ile

Tyr

Lys

Gln

Lys

820

Ser

Tyr

Gly

Pro

Val

900

Phe

Arg

Val

Gly

725

Lys

His

Phe

Gln

Gly

805

Ala

Val

Met

Ile

Ser

885

Thr

Ser

Val

Asn

710

Pro

Ile

Ile

Pro

Leu

790

Ile

Lys

vVal

Thr

Cys

870

Arg

Phe

Leu

Val

695

Phe

Leu

Arg

Lys

Glu

775

Gln

Gly

Val

Arg

Ser

855

Thr

Cys

Thr

Glu

Pro
935

Tyr
Cys
Lys
Thr
760
Ser
Val
Ile
Phe
Gly
840
Gly
Ser
Val
Leu
Thr

920

Glu

29265

Glu

Ile

Glu

745

Leu

Trp

Thr

Ser

Lys

825

Glu

Thr

Gly

Phe

Leu

905

Ser

Gly

Thr
Arg
730
Ser
Leu
Leu
Leu
Asp
810
Glu
Gln
Lys
Ser
Gln
890
Pro

Phe

Val
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Cys

715

Ala

Pro

Pro

Trp

Pro

795

Asn

Val

Ile

Phe

Ser

875

Arg

Leu

Gly

Lys

700

Glu

Phe

His

Val

Glu

780

Asp

Gly

Phe

Gln

Cys

860

Ala

Ile

Glu

Lys

Arg
940

Glu

Asn

Lys

Met

765

Ile

Ser

Ile

Leu

Leu

845

Val

Ala

Glu

Ile

Asp

925

Glu

Arg

Glu

Pro

750

Lys

His

Leu

Cys

Glu

830

Lys

Lys

Ser

Gly

Gly

910

Ile

Ser

Val

Cys

735

Val

Ala

Arg

Thr

Val

815

Met

Gly

Met

Leu

Ser

895

Leu

Leu

Tyr

Ala
720

Cys

Gln

Asp

Val

Thr

800

Ala

Asn

Thr

Ser

His

880

Ser

His

Val

Ala



Gly

945

Lys

Val

Ser

Lys

Tyr

Tyr

Lys

Ser

Ala

Gln

Lys

Leu

Lys

Ala

Lys

val Ile

Glu Phe

Glu Arg

Thr Val
995

Gly Ser

1010 '

Val Phe

1025

Pro Asp

1040

Gln Gly

1055

Tyr Ser

1070

Phe Ala

1085

Asp Glu

1100

Cys Gln

1115

Pro Ile

1130

Thr Leu

1145

Val Asp

1160

Ala Asp

1175

Leu

Pro

Ile

980

Leu

Ala

His

Thr

Val

Met

Leu

Asn

Leu

Lys

Tyr

Ile

Ser

Asp

Pro

950

Tyr Arg

965

Leu Ser

Ser Lys

Glu

Tyr

Leu

Val

Trp

Arg

Ser

Glu

Leu

Leu

Cys

Phe

Ala

Leu

Ser

Ser

Lys

Val

Ile

Asn

Gln

Thr

Pro

Leu

29265

Lys Gly Ile Arg Gly Ile Val Asn Arg Arg
955 960

Ile Pro Leu Asp Leu Val Pro Lys Thr Lys
970 975

val Lys Gly Leu Leu Val Gly Glu Phe Leu
985 990

Glu Gly Ile Asn Ile Leu Thr His Leu Pro
1000 1005

Glu Leu Met Ser Ile Ala Pro Val Phe
1015 1020

Glu Ala Gly Asn His Trp Asn Ile Phe
1030 1035

Lys Arg Gln Ser Leu Glu Lys Lys Ile
1045 1050

vVal Met Ser Tyr Arg Asn Ala Asp Tyr
1060 1065

Gly Ala Ser Ala Ser Thr Trp Leu Thr
1075 1080

Leu Gly Gln Val Ala Lys Tyr Val Lys
1090 1095

Cys Asn Ser Leu Leu Trp Leu Val Glu
1105 . 1110

Gly Ser Phe Lys Glu Asn Ser Gln Tyr
1120 1125

Gly Thr Leu Pro Ala Glu Ala Gln Glu
1135 1140 )

Ala Phe Ser Val Ile Gly TIle Arg Lys
1150 1155

Thr Met Lys Ile His Thr Ala Leu Asp
1165 1170

Leu Glu Asn Thr Leu Pro Ser Lys Ser
1180 1185
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Thr

Arg

Glu

Asp

Ala

Lys

Ser

Thr

Lys

-Glu

Gly

Thr

Val

Lys

Ser

Pro

Phe
1190

Thr
1205

Ala
1220

Thr
1235

Gly
1250

Leu
1265

Glu
1280

Ile
1295

Gln
1310

Gly
1325

Arg
1340

Gly
1355

His
1370

Ile
1385

Asp
1400

Ser
1415

Thr

His

Phe

Leu

Met

Lys

Glu

Asn

Ile

Asp

Pro

Tyr

Lys

Asp

Ser

Lys

Leu

Pro

Val

Lys

Val

Asp

Gln

Ala

His

Phe

Val

Ser

Ile

Thr

Gly

Glu

Ala

Arg

Lys

Arg

Glu

Met

Arg

Ile

Leu

His

Glu

Ser

Ser

Gln

Phe

Glu

Ile

Phe

Gly

Pro

Thr

Asn

Tyr

Glu

Asp

Lys

Val

Gly

Val

Asp

Lys

Ser

Val
1195

Arg
1210

Asp
1225

Asp
1240

Thr
1255

Tyr
1270

Gly
1285

Gly
1300

Met
1315

Tyr
1330

Ser
1345

Leu
1360

Ser
1375

Ile
1390

Arg
1405

Thr
1420

29265

Ala

Leu

Pro

Ser

Ala

Ala

Gly

Leu

Asp

Lys

Leu

Ala

Glu

Glu

Ile

Ser

Tyr

Ile

Pro

Ser

Tyr

Asn

Gly

Thr

Ile

Val

Asn

Thr

Glu

Ala

Ile

Gly
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Ala

Val

Ile

Val

Ala

Pro

Phe

Glu

Asn

Thr

Asp

vVal

Phe

Ser

Ala

Ser

Leu

Ser

Tyr

Pro

Leu

Ile

Tyr

Tyr

Val

Glu

Asp

Tyr

Cys

Ser

Cys

Ser

Ser
1200

Ala
1215

Arg
1230

Ser
1245

Leu
1260

Ile
1275

Ser
1290

Ser
1305

Ala
1320

Lys
1335

Leu
1350
Val
1365

Ser
1380

His
1395

Ala
1410

His
1425

Leu

Leu

Tyr

Ser

Ala

Lys

Thr

Leu

Tyr

His

Val

Lys

Phe

Phe

Ser

Ala

Gly

Arg

Trp

Gly

Ser

Trp

Gln

Leu

Lys

Phe

Val

Thr

Tyr

Arg

Tyr

Val

Asp

Lys

Arg

Thr

Leu

Leu

Asp

Leu

His

Leu

Ser

Val

Leu

Leu

Lys

Met



Asp

Arg

Ile

'Arg

Val

Arg

Arg

Ala

Ala

Ala

Val

Ala

Cys

Gly

Ile

Asp

Ile
1430

Ala
1445

Lys
1460

Asp
1475

Gly
1490

Pro
1505

Leu
1520

Asp
1535

Asp
1550

Tyr
1565

Lys
1580

Ala
1595

Thr
1610

Lys
1625

Tyr
1640

Thr

Ser

Leu

Asp

Phe

Phe

Asp

Gln

Cys

Ser

Lys

Tyr

Asp

Asn

Glu

Pro

Thr

Leu

Val

Gly

Leu

Leu

Lys

Lys

Ala

Arg

Val

Thr

Glu

Ala

Val

Leu

Cys

Pro

Glu

His

Cys

Asn

Gln

Val

Gln

Lys

Arg

Ala

Asn

Asn

Leu

Asp

Pro

Thr

Gly

Val

Val

Pro

Cys

Cys

Leu

Glu

Ile

Thr

Ser

Leu

Gln

Ser

Ser

Gly
1435

Val
1450

Ile
1465

Arg
1480

Ala
1495

Thr
1510

Glu
1525

Gln
1540

Lys
1555

Thr
1570

Leu
1585

Glu
1600

Val
1615

Ile
1630

Ser
1645

Cys

29265

Ile

Asp

Leu

Phe

Thr

Met

Gly

Ala

Ala

Ser

Leu

Val

Lys

Lys

Thr

Gln

Gly

Gln

Gln

Arg

Phe

Ile

Ala

Glu

Cys

Ala

Val

Thr

Gly

His

Trp

Ala
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Ala

Leu

Leu

Ile

Thr

Tyr

Ala

Val

Lys

Thr

Thr

Phe

Lys

Asn

Ile

Phe

Asn

Leu

Asn

Phe

Val

Ser

Cys

Asp

Pro

Glu

Tyr

Ile

Gln

Phe

Glu

Val

Glu
1440

Thr
1455

Ser
1470

Glu
1485

Tyr
1500

Ile
1515

Thr
1530

Leu
1545

Glu
1560

Glu
1575

Lys
1590

Lys
1605

Tyr
1620

Ser
1635

Tyr
1650

Glu

Glu

Asp

Ile

Leu

Glu

Ser

Cys

Ala

Thr

Asn

Thr

Lys

Leu

Phe

Trp

Asn

Asp

Tyr

Pro

Phe

Tyr

Asp

Val

Ile

Ala

Val

Gly

Met

Ile

Lys

Pro

Leu

Leu

Gln

Ser

Gln

His

Thr

Glu

Ser

Tyr

Phe

Glu

Ser

Met

Tyr

Thr

Asn



165

Asn Phe
167

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

<220>
<223>

<400>
Gln Val

1

Ser Leu

Tyr Tyr

Val Gly
50

Ala Lys
65

Val Leu

Cys Ala

Trp Gly

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

<220>
<223>

<400>

Gln Val
1

5

Ala Glu Asp Leu Phe

0

106
123
PRT
Trinh tu

Trinh tu

106

Gln Leu

Arg Leu
20

Met Ala
35

Ala Ile

Gly Arg

Thr Met

Ser Asp
100

Gln Gly
115

107
123
PRT
Trinh tu

Trinh tu
107

Gln Leu

29265

1660

1675

nhédn tao

tdng hop nhan tao

Val Glu Ser Gly Gly Gly Leu

Ser Cys Ala Ala Ser Gly Phe
25

Trp Val Arg Gln Ala Pro Gly
40

Phe Thr Gly Ser Gly Ala Glu
55

Val Thr Ile Ser Lys Asp Thr
70 75

Thr Asn Met Asp Pro Val Asp
85 90

Ala Gly Tyr Asp Tyr Pro Thr
105

Thr Leu Val Thr Val Ser Ser
120

nhé&n tao

tbéng hop nhéan tao

1665

Leu Asn Ser Cys Glu

1680

Val
Thr
Lys
Tyr
60

Ser

Thr

His

Gln

Val

Gly

45

Lys

Lys

Ala

Ala

Pro

His

30

Leu

Ala

Asn

Thr

Met
110

Gly Arg
15

Ser Ser

Glu Trp

Glu Trp

Gln Val
80

Tyr Tyr
95

His Tyr

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

5 10
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15



Ser

Tyr

Val

Val

65

Tyr

Cys

Trp

Leu

Tyr

Gly

50

Lys

Leu

Ala

Gly

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

<220>
<223>

<400>

Arg

Met
35

Ala

Gly

Gln

Ser

Arg

115

108
123
PRT

Trinh tu

Trinh tu

108

Gln Val Gln

1

Ser

Tyr

Val

Ala

65

Val

Cys

Leu

Tyr

Gly

50

Lys

Leu

Ala

Arg

Met

35

Ala

Gly

Thr

Ser

Leu Ser
20

Ala Trp
Ile Phe
Arg Phe
Met Asn

85

Asp Ala
100

Gly Thr

Leu Val
Leu Ser
20

Ala Trp
Ile Phe
Arg Val
Met Thr

85

Asp Ala

Cys

Val

Thr

Thr

70

Ser

Gly

Leu

Glu

Cys

Val

Thr

Thr

70

Asn

Gly

Ala Ala

Arg Gln
40

Gly Ser

55

Ile Ser

Leu Arg

Tyr Asp

Val Thr
120

nhan tao

Ser Gly

Ala Ala

Arg Gln
40

Gly Ser
55

Ile Ser

Met Asp

29265

Ser

25

Ala

Gly

Arg

Ala

Tyr

105

Val

téng hop nhan tao

Gly

Ser

25

Ala

Gly

Lys

Pro

Gly

Pro

Ala

Asp

Glu

90

Pro

Ser

Gly

Gly

Pro

Ala

Asp

Val
90

Tyr Asp Tyr Pro
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Phe

Gly

Glu

Asn

75

Asp

Thr

Ser

Leu

Phe

Gly

Glu

Thr

75

Asp

Thr

Thr

Lys

Tyr

60

Ser

Thr

His

Val

Thr

Lys

Tyr

60

Ser

Thr

His

Val
Gly
45

Lys
Lys

Ala

Ala

Gln

Val

Gly

45

Lys

Lys

Ala

Ala

His

30

Leu

Ala

Asn

Val

Met
110

Pro

His

30

Leu

Ala

Asn

Thr

Met

Ser

Glu

Glu

Thr

Tyr

95

His

Gly

15

Ser

Glu

Glu

Gln

Tyr

95

His

Ser

Trp

Trp

Leu

80

Tyr

Tyr

Arg

Ser

Trp

Trp

Val

80

Tyr

Tyr
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100 105 110

Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 109
<211> 123
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh tu tdng hop nhé&n tao

<400> 109
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val His Ser Ser
20 25 30

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

Val Gly Ala Ile Phe Thr Gly Ser Gly Ala Glu Tyr Lys Ala Glu Trp
50 55 60

Ala Lys Gly Arg Val Thr Tle Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95

Cys Ala Ser Asp Ala Gly Tyr Asp Tyr Pro Thr His Ala Met His Tyr
100 105 : 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 110
<211> 123
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdéng hop nhén tao

<400> 110

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

Tyr

Val

Ala

65

Val

Cys

Trp

Leu

Tyr

Ser

50

Lys

Leu

Ala

Gly

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

<220>
<223>

<400>

Arg

Met
35

Gly

Gly

Thr

Ser

Gln

115

111
110
PRT

Leu

20

Ala

Ile

Arg

Met

Asp

100

Gly

Trinh tu

Trinh tu

111

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Tyr

Arg

Ala

Gly

50

Gly

Asp

Gly

Val

Trp

35

Ala

Ser

Phe

Asn

Met

Thr

20

Tyr

Ser

Gly

Ala

Thr

Ser

Trp

Phe

Val

Thr

85

Ala

Thr

nhan tao

Cys

Val

Thr

Thr

70

Asn

Gly

Leu

Ala

Arg

Gly
55

Ile

Met

Tyr

Val

Ala

Gln

40

Ser

Ser

Asp

Asp

Thr
120

20265

Ser

25

Ala

Gly

Lys

Pro

Tyr

105

Val

tdng hop nhan tao

Thr

Ile

Gln

Glu

Thr

Thr

85

Phe

Gln

Thr

Gln

Thr

Asp

70

Tyr

Gly

Ser

Cys

Lys

Glu

55

Phe

Tyr

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Gly

Ser

Ala

25

Gly

Gly

Leu

Gln

Thr

Gly

Pro

Ala

Asp

Val

90

Pro

Ser

Ser

10

Ser

Lys

Val

Thr

Asn

90

Lys
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Phe

Gly

Thr

Thr

75

Asp

Thr

Ser

Leu

Gln

Ala

Pro

Ile

75

Thr

Val

Thr

Lys

Tyr

60

Ser

Thr

His

Ser

Gly

Pro

Ser

60

Ser

Lys

Glu

Val

Gly

45

Lys

Lys

Ala

Ala

Ala

Ile

Lys

45

Arg

Ser

Val

Ile

His

30

Leu

Ala

Asn

Thr

Met
110

Ser

Ser

30

Leu

Phe

Leu

Gly

Lys

Ser

Glu

Glu

Gln

Tyr

95

His

Val

15

Ser

Leu

Ser

Gln

Ser
95

Ser

Trp

Trp

Val

80

Tyr

Tyr

Gly

Ser

Ile

Gly

Pro

80

Ser



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

<220>
<223>

<400>
Asp Ile

1

Asp Arg

Leu Ala

Tyr Gly
50

Ser Gly
65

Glu Asp

Tyr Gly

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg

Leu Ala

100

112
110
PRT
Trinh tu

~Trinh tu

112

Gln Met

Val Thr
20

Trp Tyr
35

Ala Ser

Ser Gly

Phe Ala

Asn Thr
100

113
110
PRT
Trinh tu
Trinh tu

113

Gln Met

Val Thr
20

Trp Tyr
35

nhan tao

29265

105

tdng hop nhén tao

Thr Gln

Ile Thr

Gln Gln

Glu Thr

Thr Asp

70

Thr Tyr
85

Phe Gly

nhén tao

Ser

Cys

Lys

Glu

55

Phe

Tyr

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Gly

Ser Ser
10

Ala Ser
25

Gly Gln

Gly Val

Leu Thr

Gln Asn

90

Thr Lys
105

téng hop nhan tao

Thr Gln Ser Pro Ser

5

10

Leu

Gln

Ala

Pro

Ile

75

Thr

Val

Ser

Gly

Pro

Ser

60

Ser

Lys

Glu

Ser Leu Ser

Ile Thr Cys Arg Ala Ser Gln Gly

25

Gln Gln Lys Pro Gly Gln Ala Pro

40

-204-

Ala

Ile

Arg

45

Arg

Ser

Val

Ile

Ala

Ile

Arg
45

110

Ser Val
15

Ser Ser
30

Leu Leu

Phe Ser

Leu Gln

Gly Ser
95

Lys
110

Ser Val
15

Ser Ser
30

Leu Leu

Gly

Ser

Ile

Gly

Pro

80

Ser

Gly

Ser

Ile



Tyr

Ser

65

Glu

Tyr

Gly
50
Gly

Asp

Gly

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

<220>
<223>

<400>

Ala

Ser

Phe

Asn

114
328
PRT

Ser

Gly

Ala

Thr
100

Trinh tu

Trinh tu

114

Ala Ser Thr

1

Ser

Phe

Gly

Leu S

65

Tyr

Lys

Pro

Lys

Val

Thr

Pro

Val

50

Ile

vVal

Ala

Pro

130

Val

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Thr

Thr

Thr

85

Phe

Thr

Asp

70

Tyr

Gly

29265

Gln Ser Gly

55

Phe Thr Leu

Tyr Cys Gln

Gly Gly Thr

nhédn tao

105

tdng hop nhan tao

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Arg

Leu

Ser

Ser

Ala

Val

Ala

55

Val

His

Cys

Arg

Met

135

His

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Val

Thr

Asn

90

Lys

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Lys

Arg

Glu Asp Pro

-205-

Pro

Ile

75

Thr

Val

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

Ser

60

Ser

Lys

Glu

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Arg

Ser

Val

Ile

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Phe

Leu

Gly

Lys
110

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Ser

Gln

Ser
95

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Gly

Pro

80

Ser

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp



145

Tyr

Glu

His

Lys

Gln

225

Met

Pro

Asn

Leu

val

305

Arg

Val

Gln

Asp

Tyr

Gln Asp

Gly

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Glu

115
325
PRT

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Trinh tu

Trinh tu

115

Ala Ser Thr Lys

1

Ser Thr Ser Gly

20

Val

165

Ser

Leu

Ser

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

nhan tao

150

Glu

Thr

Asn

Ser

Gln

230

val

val

Pro

Thr

Val

310

Leu

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Leu

Ser

His
Arg
Lys
200
Glu
Tyr
Leu
Trp
Val
280
Asp

His

Pro

29265

Asn

Val
185

Glu

Lys.

Thr

Thr

Glu

265

Leu

Lys

Glu

téng hop nhén tao

Gly
5

Gly Thr Ala Ala Leu Gly Cys Leu Val

Pro

Ala

170

val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys Pro

Leu Thr
190

Lys. Val
205

Lys Ala
Ser Arg
Lys Gly
Gln Pro

270

Gly Ser
285

Gln Gln

Ala His

Arg
175
Val
Ser
Lys
Glu
Phe
255
Glu
Phe

Gly

Tyr

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

25

-206-

10

30

15

Lys Asp Tyr



Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Glu

35

His

Ser

Cys

Glu

Arg

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

Pro

Thr

Val

Asn

Ser

100

Arg

Met

His

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Val

Ala

55

Val

His

Gly

Lys

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

29265

Trp Asn

Leu Gln

Ser Ser

Pro Ser
90

Pro Cys
105

Phe Leu

Pro Glu

Val Lys

Thr Lys
170

Val Leu
185

Cys Lys

Ser Lys

Pro Ser

Val Lys
250

Gly Gln
265

Asp Gly

-207-

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe

155

Pro

Thr

Val

Ala

Arg

235

Gly

Pro

Ser

"Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp

160

Tyr

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser



275

Lys Leu Thr Val
290

Cys Ser Val Leu
305

Leu Ser Leu Ser

<210> 116
<211> 325
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 116
Ala Ser Thr Lys

1

Ser Thr Ser Gly
20

Phe Pro Glu Pro
35

Gly Val His Thr
50

Leu Ser Ser Val
65

Tyr Thr Cys Asn

Arg Val Glu Ser
100

Glu Phe Arg Arg
115

Asp Thr Leu Met
130

Asp Val Ser His
145

280

29265

285

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser

295

300

His Glu Ala Leu His Ala His Tyr Thr Arg Lys Glu

310
Pro
325
nhan tao

téng hop nhan tao

Gly Pro

Gly Thr

Val Thr

Phe Pro

Val Thr

70

Val Asp

85

Lys Tyr

Gly Pro

Ile Ser

Glu Asp
150

Ser

Ala

Val

Ala

55

Val

His

Gly

‘Lys

Arg
135

Pro

Val

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

Val

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Lys

-208-

315

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe
155

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

320

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp
160



Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

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

<220>
<223>

<400>

Glu

Thr

Asn

195

Ser

Gln

vVal

Val

Pro

275

Thr

Val

Leu

117
6
PRT

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Leu

Ser

Trinh tu

Trinh tu

117

Ser Ser Tyr Tyr

1

<210>
<211>
<212>

118
17
PRT

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Pro
325

nhédn tao

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu
310

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

29265

Thr

Val

185

Cys

Ser

Pro

vVal

Gly

265

Asp

Trp

His

tdéng hop nhan tao

Met Ala

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Ala

-209-

Pro

Thr

Val

Ala

Arg

235

Gly

Pro

Ser

Gln

His
315

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly

300

Tyr

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

‘Val

Arg

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Tyr

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Glu
320



29265

<213> Trinh tuyu nhén tao

<220>
<223> Trinh tu téng hop nhédn tao

<400> 118

Ala Ile Phe Thr Gly Ser Gly Ala Glu Tyr Lys Ala Glu Trp Ala Lys

1 5 10 15
Gly

<210> 119

<211> 17

<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 119

Ala Ile Phe Thr Gly Ser Gly Ala Glu Tyr Lys Ala Glu Trp Val Lys

1 5 10 15
Gly

<210> 120

<211> 17

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> Trinh tu téng hop nhan. tao

<400> 120

Gly Ile Phe Thr Gly Ser Gly Ala Thr Tyr Lys Ala Glu Trp Ala Lys

1 5 10 15
Gly

<210> 121

<211> 13

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 121

Asp Ala Gly Tyr Asp Tyr Pro Thr His Ala Met His Tyr
1 5 10

-210-



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

<220>
<223>

<400>

122
11
PRT
Trinh tu

Trinh tu

122

Arg Ala Ser Gln

1

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

<220>
<223>

<400>

123

.

PRT
Trinh tu

Trinh tu

123

Gly Ala Ser Glu

1

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

<220>
<223>

<400>

124

7

PRT
Trinh tu

Trinh tu

124

Gly Ala Ser Thr

1

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

<220>
<223>

<400>

125
12
PRT
Trinh tu

Trinh tu

125

Gln Asn Thr Lys

1

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

126

PRT
Trinh tu

29265

nhan tao

tdng hop nhan tao
Gly Ile Ser Ser Ser Leu Ala

5 10

nhén tao

téng hop nhan tao

Thr Glu Ser
5

nhén tao

téng hop nhan tao

Thr Gln Ser
5

nh&n tao

téng hop nhan tao

Val Gly Ser Ser Tyr Gly Asn Thr
5 10

nhdn tao

-211-



29265

<220>
<223> Trinh tu tdéng hop nhan tao

<220>

<221> misc_feature

<222> (5)..(5)

<223> Xaa la Met hodc Val

<220>

<221> misc_feature

<222> (6)..(6)

<223> Xaa la Cys hoac Ala
<400> 126

Ser Ser Tyr Tyr Xaa Xaa

1 5
<210> 127

<211> 17

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Trinh tu tdng hgp nhan tao

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa la Cys, Ala hoac Gly

<220>

<221> misc_feature

<222> (3)..(3)

<223> Xaa la Tyr hodc Phe

<220>

<221> misc_feature

<222> (9)..(9)

<223> Xaa la Thr, Asp hodc Glu

<220>

<221> misc_feature

<222> (11)..(11)

<223> Xaa la Tyr, Lys hodc Gln

<220>

<221> misc_feature

<222>  (13)..(13)

<223> Xaa la Ser, Asp hodc Glu

<220>

<221> misc feature

<222> (15)..(15)

<223> Xaa la Ala hodc Val
<400> 127

Xaa Ile Xaa Thr Gly Ser Gly Ala Xaa Tyr Xaa Ala Xaa Trp Xaa Lys
1 5 10 15

-212-



29265

Gly

<210> 128
<211> 13
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh tu tdng hop nhan tao

<220>

<221> misc_feature

<222>  (2)..(2)

<223> Xaa la Gly hodc Ala

<220>

<221> misc_ feature

<222> (5)..(5)

<223> Xaa la Val, Gln hodc Asp

<220>
<221> misc_feature
<222> (6)..(6)

<223> Xaa la Thr hodc Tyr

<220>
<221> misc feature
<222> (12)..(12)

<223> ¥Xaa la Tyr hodc His
<220>

<221> misc feature

<222>  (13)..(13)

<223> Xaa la Leu hodc Tyr
<400> 128

Asp Xaa Gly Tyr Xaa Xaa Pro Thr His Ala Met Xaa Xaa

1 5 10
<210> 129

<211> 11

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Trinh tu tdng hop nhén tao

<220>

<221> misc feature

<222> (1)..(1)

<223> Xaa la Gln hodc Arg

<220>
<221> misc feature
<222> (5)..(5)

-213-



29265

<223> Xaa la Asn, Gln hodc Gly

<220>
<221> misc_feature
<222> (1) ..(7)

<223> Xaa la Gly hoac Ser

<220>
<221> misc_ feature
<222>  (9)..(9)

<223> ¥Xaa 1la Asp, Lys hodc Ser
<400> 129

YXaa Ala Ser Gln Xaa Ile Xaa Ser Xaa Leu Ala

1 5 10
<210> 130

<211> 7

<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> Trinh tu tdng hop nhén tao

<220>
<221> misc feature
<222> (4)..(4)

<223> ¥Xaa la Lys, Glu hodc Thr

<220>

- <221> misc_feature

<222> (5)..(5)

<223> Xaa la Leu hodc Thr

<220>

<221> misc feature

<222> (6)..(6)

<223> Xaa la Ala, His, Glu hodc Gln
<400> 130

Gly Ala Ser Xaa Xaa Xaa Ser

1 5
<210> 131
<211> 12
<212> PRT

<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdéng hop nhén tao

<220>

<221> misc feature

<222> (2)..(2)

<223> ¥aa 1la Ser, Cys, Asn hodc Thr

<220>

-214-



29265

<221> misc feature
<222>  (4)..(4)
<223> Xaa la Phe hodc Lys

<220>
<221> misc_feature
<222> (12)..(12)

<223> Xaa la Ala, Thr hodc His
<400> 131

Gln Xaa Thr Xaa Val Gly Ser Ser Tyr Gly Asn Xaa

1 5 : 10
<210> 132

<211> 30

<212> PRT

<213> Trinh tuyu nhén tao

<220>
<223> Trinh tu tdéng hop nhan tao

<400> 132
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

<210> 133
<211> 30
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 133
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val His
20 25 30

<210> 134
<211> 30
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu tdng hop nhan tao

<400> 134

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

-215-



Ser Leu Arg Leu
20

<210> 135
<211> 14
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 135

Trp Val Arg Gln
1

<210> 136
<211> 14
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 136

Trp Val Arg Gln
1

<210> 137
<211> 32
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 137
Arg Phe Thr Ile

1

Met Thr Asn Met
20

<210> 138
<211> 32
<212> PRT

<213> Trinh tu

<220>
<223> Trinh tu

<400> 138

Arg Val Thr Ile

29265

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

nhdn tao

tdng hop nhan tao

Ala Pro Gly Lys Gly Leu Glu Trp Val Gly
5 10

nhan tao

tdng hop nhan tao

Ala Pro Gly Lys Gly Leu Glu Trp Val Ser
5 10 '

nhédn tao

tdng hop nhan tao

Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
5 10 15

Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Ser
25 30

nhan tao

tdng hop nhan tao

Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

-216-



Met Thr Asn Met

<210>
<211>

<212>

<213>

<220>
<223>

<400>

20
139
32
PRT
Trinh tu
Trinh tu
139

Arg Phe Thr Ile

1

Met Asn Ser Leu

<210>
<211>
<212>

<213>

<220>
<223>

<400>

20
140
11
PRT
Trinh tu
Trinh tu
140

Trp Gly Gln Gly

1

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

<220>
<223>

<400>

141
11
PRT
Trinh tu

Trinh tu

141

Trp Gly Arg Gly

1

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

<220>
<223>

<400>

142
23
PRT
Trinh tu

Trinh tu

142

29265

5 ' 10 15

Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Ser

25 30

nhan tao

tdng hop nhan tao

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

5 . 10 15

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
25 30

nhan tao

tédng hgp nhan tao

Thr Leu Val Thr Val Ser Ser
5 10

nhan tao

tdng hop mhén tao

Thr Leu Val Thr Val Ser Ser
5 10

nhan tao

tdng hop nhan tao

-217-

Ser



Asp Val Val Met

1

Asp Arg Val Thr

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

<220>
<223>

<400>

20
143
23
PRT
Trinh tu
Trinh tu
143

Asp Ile Gln Met

1

Asp Arg Val Thr

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

<220>
<223>

<400>

20
144
15
PRT
Trinh tu
Trinh tu
144

Trp Tyr Gln Gln

1

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

<220>
<223>

<400>

145
15
PRT
Trinh tu

Trinh tu

145

Trp Tyr Gln Gln

1

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

<220>
<223>

<400>

146

32

PRT
Trinh tu

Trinh tu

146

29265

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

Ile Thr Cys

nhdn tao

tdng hop nhan tao

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

Ile Thr Cys

nhé&n tao

tdng hop nhan tao

Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr
5 10 15

nhdn tao

tdng hop nhan tao

Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
5 ) 10 15

nhé&n tao

téng hop nhan tao
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Gly Val Pro Ser

1

Leu Thr Ile Ser

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

<220>
<223>

<400>

20
147
32
PRT
Trinh tu
Trinh tu
147

Gly Val Pro Ser

1

Leu Thr Ile Ser

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

<220>
<223>

<400>

- 20
148
10
PRT
Trinh tuy
"Trinh tu
148

Phe Gly Gly Gly

1

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

<220>
<223>

<400>

149
448
PRT
Trinh tu

Trinh tu

149

Gln Val Gln Leu

1

Ser Val Lys Val

20

Trp Ile Gln Trp

35
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
5 10 15

Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys
25 30

nhan tao

tdng hop nhan tao

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
5 10 15

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
25 30

nhan tao

téng hop nhan tao

Thr Lys Val Glu Ile Lys
5 10

nhédn tao

téng hgp nhén tao

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

Ser Cys Lys Ala Ser Gly His Ile Phe Ser Asn Tyr
25 30

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

Lys

Met

Ala

Gly

Ser

Ala

145

Val

Ala

Val

His

Cys

225

Val

Thr

Glu

Lys

Glu

50

Asp

Glu

Arg

Gln

Val

130

Ala

Ser

Val

Pro

Lys

210

Val

Phe

Pro

Val

Thr
290

Ile

Arg

Leu

Tyr

Gly

115

Phe

Leu

Trp

Leu

Ser

195

Pro

Glu

Leu

Glu

Gln

275

Lys

Leu

Val

Ser

Phe

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Phe

Val

260

Phe

Pro

Pro

Thr

Ser

85

Phe

Leu

Leu

Cys

Ser

165

Ser

Asn

Asn

Pro

Pro

245

Thr

Asn

Arg

Gly

Met

70

Leu

Val

Ala

Leu

150

Gly

Ser

Phe

Thr

Pro

230

Pro

Cys

Trp

Glu

Ser

55

Thr

Arg

Ser

Thr

Pro

135

Val

Ala

Gly

Gly

Lys

215

Cys

Lys

Val

Tyr

Glu
295

Gly

Arg

Ser

Ser

Val

120

Cys

Li/s

Leu

Leu

Thr

200

Val

Pro

Pro

Val

Val

280

Gln
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His

Asp

Glu

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Gln

Asp

Ala

Lys

Val

265

Asp

Phe

Thr

Thr

Asp

Asn

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

Asp

250

Asp

Gly

Asn

-220-

Glu

Ser

75

Thr

Trp

Ala

Ser

Phe

155

Gly

Leu

Tyr

Thr

Pro

235

Thr

Val

Val

Ser

Tyr

60

Thr

Ala

Tyr

Ser

Thr

140

Pro

Val

Ser

Thr

Val

220

Val

Leu

Ser

Glu

Thr
300

Thr

Ser

Val

Phe

Thr

125

Ser

Glu

His

Ser

Cys

205

Glu

Ala

Met

Gln

Val

285

Tyr

Glu

Thr

Tyr

Asp

110

Lys

Glu

Pro

Thr

Val

190

Asn

Arg

Gly

Ile

Glu

270

His

Arg

Asn

Val

Tyr

95

Val

Gly

Ser

Val

Phe

175

Val

Val

Lys

Pro

Ser

255

Asp

Asn

Val

Phe

Tyr

80

Cys

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Cys

Ser

240

Arg

Pro

Ala

Val



Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Leu Thr

Lys Val

Lys Ala

340

Ser Gln

355

Lys Gly

Gln Pro

Gly Ser

Gln Glu
420
Ser His
435
150
214
PRT
Trinh tu
Trinh tu
150

Asp Ile Gln Met

1

Asp Arg Val Thr

20

Leu Asn Trp Tyr

35

Tyr Gly Ala Thr

50

Val Leu His
310

Ser Asn Lys
325

Lys Gly Gln

Glu Glu Met

Phe Tyr Pro
375

Glu Asn Asn
390

Phe Phe Leu
405

Gly Asn Val

Tyr Thr Gln

nhé&n tao

Gln

Gly

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

440
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Asp Trp

Leu Pro
330

Arg Glu
345

Lys Asn

Asp Ile

Lys Thr

Ser Arg
410

Ser Cys
425

Ser Leu

téng hop nhan tao

Thr Gln Ser
5

Ile Thr Cys

Gln Gln Lys

Asn Leu Ala

55

Pro

Gly

Pro
40

Asp

Ser Ser
10

Ala Ser
25

Gly Lys

Gly Vval
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Leu

315

Ser

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Leu

Glu

Ala

Pro

Asn

Ser

Gln

Val

Val

380

Pro

Thr

Val

Leu

Ser

Asn

Pro

Ser
60

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Leu

Ser
445

Ala

Ile

Lys

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Leu

Ser

Tyr

30

Leu

Phe

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Val

15

Gly

Leu

Ser

Tyr

320

Thr

Leu

Cys

Ser.

Asp

400

Ser

Ala

Lys

Gly

Ala

Ile

Gly



Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Asp

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200
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Leu Thr

Gln Asn
90

Glu Ile
105

Ser Asp
Asn Asn
Ala Leu
Lys Asp

170

Asp Tyr
185

Leu Ser

210
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Ile

75

Val

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Leu

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Gln Pro
80

Pro Leu
95

Ala Ala

Ser Gly

Glu Ala

Ser Gln

160

Leu Ser
175

Val Tyr

Lys Ser
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[Fig. 2A]
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[Fig. 2B]
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[Fig. 4]
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[Fig. 5B]
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[Fig. 7]
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[Fig. 9B]
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[Fig. 10B]
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[Fig. 12]
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[Fig. 14]
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[Fig. 16]
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[Fig. 18]
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[Fig. 20]
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| [Fig. 22]
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[Fig. 23A]
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[Fig. 23B]
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[Fig. 24A]
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[Fig. 24C]
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[Fig. 24D]
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[Fig. 25B]
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[Fig. 25C] _
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[Fig. 25D]
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