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(57) Sang ché& dé cap dén cac phan tir lién két, nhu 1a cac khang thé don dong &
nguoi, ma gan véi epitop & viing than ctia hemagglutinin ctia cac virut cdm thudc
nhom phét sinh 1 va nhém phat sinh 2, cling nhu cac virut cim B, va c6 hoat tinh
trung hoa rong chong lai cac virut cim nhu vay. Sdng ché dé xudt cdc phan ti
axit nucleic ma hdéa cdc phan tir lién két, cdc trinh tu clia ching va cdc ché€ phdm
bao gom cdc phan tir lién két. Cdc phan tir lien két c6 thé duge sir dung trong
viéc chan dodn, phong ngira va/hodc diéu tri cdc virut cim thudc nhém phéat sinh

1 va 2, cling nhu c4c virut cim B.
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Linh vyc k§y thuit dwee dé cip

Sang ché @& cap dén linh vuc duge phim. Cuy thé 1a sang ché dé cap dén cac phan tir
lién két ctia ngudi c6 kha ning trung hda céc virut cim thudc ca hai nhém phat sinh 1 va
nhém phét sinh 2. Cy thé 13, sang ché dé cip dén cac phén tir lién két c6 kha ning trung hoa
céc virut cim thugc ca hai nhém phat sinh 1 va nhém phat sinh 2, cling nhu céc virut cim B.
Sang ché con dé cap dén viéc chdn doan, phong ngira vi/hodc didu tri bénh truyén nhiém gay
ra boi céc virut ciim thudc cac nhém phét sinh 1 va 2, va tot hon 12 ciing gy ra boi cac virut
cum B.

Tinh trang ky thuat ciia sing ché

Bénh nhiém virut ciim (con dwgc goi 1a “bénh cim” hoic “ctim”) 12 mot trong s6 cc
bénh phd bién nhét d4 biét & ngudi, gdy ra ba triéu dén ndm triéu ca bénh nghi€m trong va tir
250000 va 500000 ca tir vong mdi nam trén thé giéi. Bénh cim 14y lan nhanh trong c4c bénh
dich theo mua, anh hudng t6i 5-15% dan sd, va ganh ning v& céc chi phi y t& va mét ning
sudt gia ting (theo Té chirc Y té thé gi¢i (WHO)).

C6 3 typ virut cim (céc typ A, B va C) géy ra cac bénh truyén nhidm & ngudi va dong
vat. Céc virut typ A va typ B 1a céc tac nhan gay ra cac bénh dich va dai dich ciim theo mua
quan sat dugc & nguoi.

Cac virut cam c6 thé duge phén loai thanh c4c typ phu virut cim dua trén céc bién
thé trong cic ving khéng nguyén cua hai gen ma mi héa cic glycoprotein bé mit
hemagglutinin (HA) va neuraminidaza (NA) ma can phai c6 dé gén virut va giai phong né ra
khoi t& bao. Hién nay, mudi sau typ phu HA (H1-H16) va chin bién thé khang nguyén NA
(N1-N9) di dugc biét dén trong virut cam A. Céc typ phu virut ciim c6 thé dugc phéan loai
thém bang cach tham chiéu dén cic nhém phat sinh ciia ching. Viéc phén tich ching loai
phat sinh (Fouchier et al., 2005) di cho thdy sy phin nhanh cua cic HA chira hai nhém
chinh (Air, 1981): chi gém cac typ phu H1, H2, H5 va H9 trong nhom phat sinh 1 (& ddy con
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dugc goi 1a “nhém 17) va chi gém céc typ phu H3, H4 va H7 trong nhém phat sinh 2 (hozc
“nhém 2”). Chi c6 mét s céc typ phu virut cam (te 14 HIN1, HIN2 va H3N2) lan truyén &
ngudi, nhung tit ca cac td hop ciia 16 typ phu HA va 9 typ phu NA di duge nhin biét &
dong vat, cu thé 13 & cac loai chim. Pong vét nhiém cim thudng déng vai tro 13 ngudn 1ay
nhidm c4c virut cim va céc typ phu nhit dinh da dugc chimg minh 13 vurgt qua ranh gidi loai
dén ngudi, nhu 13 ching virut cim c6 kha ning gy bénh cao 1 ching HSN1.

Céc ching virut cum typ B hoan toan chi gdy bénh & nguoi. Cac bién thé khang
nguyén trong HA bén trong cic ching virut cim typ B yéu hon cac bién thé khang nguyén
quan sat dugc bén trong cac ching typ A. Hai dong khac nhau v& mit di truyén va khang
nguyén céa virut cim B dang lan truyén & ngudi, nhu dai dién béi cac dong
B/Yamagata/16/88 (con dugc goi 1a B/Yamagata) va B/Victoria/2/87 (B/Victoria) (Ferguson
et al., 2003). Mic dit phd bénh gy ra bdi cac virut cim B thudng nhe hon phd bénh gay ra
b&i cac virut cim A, nhung bénh nghiém trong cin nhap vién vin thuong quan sat dugc &
bénh truyén nhidém virut cim B.

Céc phuong phép hién nay dé dbi phé véi cac dich cim thudng nién bao gdm tiém
vacxin thudng nién, t6t hon 13 tao ra sy phong ngira chéo khac loai. Tuy nhién, céc virut lan
truyén & ngudi trai qua céc thay doi khang nguyén lau dai ma can c6 su thich tng hang nim
ctia ché phdm vacxin cim dé dam bao sy phit hop gin nhét c6 thé gitta cac chung vacxin
cim va céc ching virut ciim dang lan truyén. Mic du viée tiém vacxin thudng nién bing céc
vacxin cum 1a cach tdt nhit @ phong ngira bénh cim, nhung cac thubc khang virut, nhu 14
oseltamivir (Tamiflu®) c6 thé c6 hidu qua dé phong ngira va diéu tri bénh nhiém virut cam.
Tuy nhién, sé lugng clia cic ching virut cim khang céc thubc khang virut, nhu 1a
oseltamivir dang ting 1én. ‘

Phuong phép thay thé 13 phat trién cac phuong phap phong ngira hodc diéu tri dua
trén khang thé dé trung hoa cac virut cim theo mua va dai dich khéc nhau. Dich cha yéu clia
hdu hét cac khang thé trung hoa ma phong nglra nhiém virut cim 1a dau hinh ciu (phan
HA1) cta protein HA cda virut ma chira vi tri li€én két v6i thu thé, nhung ma tiép tuc tién hoa
di truyén voi cac thay thé axit amin & cc vi tri lién két voi khang thé (dich chuyén khang

nguyén).
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Gan day, cac khang thé trung hoa chéo phd rong nhén biét epitop trong ving than c6
tinh bao toan cua hemagglutinin cla cac virut cim thudc nhém phat sinh 1 (bao gbm vi du
céac typ phu virut cm H1 va H5) di dugc dinh danh (xem vi du WO2008/028946), cling nhu
cac khang thé trung hoa chéo nhén biét epitop c6 tinh bio toin cao trong & vung than cua
HA cua cac virut cim thugc nhém phat sinh 2 (bao gbm vi du cac typ phu H3 va H7) (WO
2010/130636). Hoat tinh trung hoa ciia cac khang thé nay chi gi6i han & cac virut cim nhém
1 hodic nhom 2. Ngoai ra, cac khang thé nay khong c6 kha ning lién két véi cac virut cim B
va trung hoa ching.

Hon nita, WO 2010/010466 bdc 16 khang thé FI6 & ngudi lién két v6i hemagglutinin
va c6 kha ning lién két v6i cac typ phu virut cim nhém 1 (bao gdm cac typ phu H1 va HS)
va nhém 2 (bao gdm céc typ phu H3 va H7) va trung hoa chiing. Khéng thé nay ciing khong
lién két v6i HA tir cac virut cam B.

Ngoai ra, US 2009/0092620 boc 16 khang thé & chudt nhén biét cdu tric khing
nguyén c6 mit trong hemagglutinin cta ca hai typ phu H1 va H3 va trén hemagglutinin ctia
céc virut cim B thudc cic nhém B/Victoria va B/Yamagata. Cac khang thé @c ché hoat tinh
ngung két hdng cau cia mot s6 cac chung H3N2 chimng t6 khang thé nay lién két vé6i epitop
trong d4u hinh cau ciia HA.

Xét vé tinh nghiém trong ctia bénh dudng hod hép gy ra béi cac virut cim A va virut
cim B, ciing nhur anh hudng 16n vé mit kinh té ctia cac dich bénh theo mia, va nguy co tiép
theo din dén cac dai dich, c6 nhu ciu ngay cang ting vé cac phuong phap hitu hiéu dé
phong nglra va diéu tri cac bénh gy ra béi cic typ phu virut cim A va B. Do d6, c6 nhu ciu
v& cac phan tir lién két, t6t hon 1a cac phan tir lién két ciia ngudi trung hoa phd rong, c6 kha
niing trung hoa chéo céc virut cam thudc ca hai nhém phat sinh 1 va nhém phat sinh 2, va tbt

hon 1a ciing thudc céc virut cim B.

Ban chit ky thuit ciia sang ché

Sang ché dé& xut cac phan tir lién két c6 kha ning lién két dic hidu véi cac ching
virut ¢cim tir ca hai nhém phét sinh 1 (bao gbm vi du céc virut cim chira HA cta typ phy H1
va H5) va cac chung virut cim tir nhdm phét sinh 2 (bao gdm vi du céc virut cim chira HA

cua typ phu H3 va H7). Theo phuong an, cic phén tir lién két cling c6 hoat tinh trung hoa
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chéng lai cac ching virut ctim tir ca hai nhém phét sinh 1 va nhém phét sinh 2. Theo phuong
an, cac phan tr lién két con c6 kha nang lién két dic hiéu véi cac ching virut cim B, bao
gbm cac chung virut cim B cuia cic dong B/Yamagata va/hodc B/Victoria 1a vi du. Theo
phuong 4n, céc phén tir lién két con c6 kha ning trung hoa céc chung virut cim B, bao gbm
cac chung virut cam B cua cac dong B/Yamagata va/hodc B/Victoria 1a vi du. Theo phuong
an, cac phan tir lién két c6 kha ning trung hoa in vivo céc ching virut cim A va/hodc B.
Theo phuong an, cdc phén tir lién két lién két v6i epitop dugc bao toan trong & ving than
cua protein HA cia cac virut cim va B. Theo phuong én, cic phén tir lién két khong c6 hoat
tinh tc ché qua trinh ngung két hong ciu (hemagglutination inhibiting - HI).

Do d6, sang ché dé xuét cac phan tir lién két ma gin véi epitop trong & ving than cta
protein hemagglutinin ma déu c6 trong céac typ phu virut cim & nhém phét sinh 1 va cac typ
phu virut cim & nhém phat sinh 2, cling nhu céc typ phu virut cam B, va do dé dé xuét cac
phan tir lién két ma phan ing chéo giita ca céc typ phy virut cim A & nhém 1 va nhém 2 va
céc virut cim B. Sang ché ciing dé xuit cac phan tir axit nucleic ma hoa it nhét ving lién két
ctia cac phén tir lién két cia ngudi.

Céc phén tir lién két va/hodc cac phin tir axit nucleic cla sing ché thich hop dé str
dung 1am chit phong ngira, chén doan va/hogic didu tri chung ddi véi cac virut cim A va céc
virut cim B, tham chi khong ké dén typ phu gay bénh ctim.

Gia dinh ring c4c phan tir lién két theo sang ché lién két véi céc epitop c6 tinh bao
toan cao va cho dén nay chwa dugc biét téi ma khong hogc it c¢6 kha ning bi di chuyén hoic
dich chuyén khang nguyén. Cu thé 13, epitop niy déu c6 trong cic virut cim thudc ca nhém
phat sinh 1 va nhom phat sinh 2, va cac virut cim B. Sang ché ciing bao gdm viéc sir dung
cac phan tir lién két ciia sang ché d& nhan biét va/hoic dinh 16 dc diém céc epitop nay.

Sang ché con d8& xuét viéc st dung cac phan tit lién két ctia nguoi va/hoic cac phan ti
axit nucleic cia sang ché trong viéc chin doén, phong ngira va/hodc diéu tri dbi tuong da,
hodc ¢6 nguy co phat trién, bénh nhiém virut cim. Hon nita, sing ché dé xuét viéc sir dung
cac phan tir lién két ctia ngudi va/hoic cée phén tir axit nucleic cia sing ché trong viéc chén

doan/phét hién c4c bénh nhiém virut cim nay.

MO ta van tat cac hinh vé
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Fig.1 thé hién viéc phong bé su thay ddi cAu hinh cia cac HA H1, HS, H9, H3, va H7
boi CR9114. (A) Mirc lién két FACS ciia CR9114 véi cac cdu hinh khéc nhau - tién chét
khong bi cit (HAO); pH trung tinh, bj cit (HA); pH dung hop, bi cit (pH dung hop) - cia
rHA biéu hién trén bé mit ciia A/New Caledonia/20/1999 (H1) A/Viet Nam/1203/2004
(HS), A/Hong Kong/1073/1999 (H9), A/Wisconsin/67/2005 (H3), va
A/Netherlands/219/2003 (H7). Mirc lién két dwgc thé hién 14 phin tram lién két véi rHA
khong dugc xir ly (HAO). (B) Mirc lién két FACS ciia CR9114 véi HA biéu hién bé mit néu
trén, ngoai trir mAb CR9114 duoc bd sung trudc khi cho cac HA bi cét tiép xtic voi do pH 1a
4,9.

Fig.2 thé hién MAb CR9114 canh tranh véi CR6261 va CR8020 dé lan luot lién két
v6i H1 va H3. Mirc d6 lién két bd sung ciia cac mAb dugce chi ra véi HA dugce ¢b dinh cla
A/New Caledonia/20/1999 (H1N1) dugc bdo hoa bing 100 nM CR6261 hoic CR9114 (cac
hinh A va B), hoic v6i HA dugc cb dinh cia A/Wisconsin/67/2005 (H3N2) dugc bio hoa
bing 100 nM CR8020 hodc CR9114 (cac hinh C va D), dugc do bing cach sir dung phép do
giao thoa 16p sinh hoc.

Fig.3 cho thdy hiéu qua phong ngira cia CR9114 trong md hinh chudt dung lidu gay
chét bang virut cam B (B/Florida/04/2006). A. Cic duong cong sinh tdn Kaplan-Meier ctia
chudt duge didu tri qua dudng tinh mach bang 15 mg/kg CR9114 hoic d6i chung ta duoc
16ng vao ngay thir -1 trude lidu gdy chét, sau d6 1a liéu giy chét & ngay thir 0 ciia 25 LD
B/Florida/04/2006. B. Mitc thay dbi thé trong trung binh (%) so v6i ngay 0. Cac cot thé hién
95% CI ctia gia tri trung binh. Néu chudt bi chét/bi gay chét trong qua trinh nghién ciru, thé
trong cudi cing ghi nhan dugc duge chuyén sang ngay tiép theo. C. Céc diém s 14m sang
trung vi Cac cot thé hién cac khoang tir phan vi. Chu thich diém sb 1am sang: 0=khong c6
dAu hiéu 1am sang; 1=16ng x11; 2=16ng x11, kém hoat dong trong qué trinh x&t ly; 3=l6ng xu,
cudn tron, thd ning nhoc, kém hoat dong trong qué trinh xt ly; 4=16ng xu, cudn tron, thd

ning nhoc, khong phan ng véi cac thao tac/xu ly.

MBO ta chi tiét sang ché
Céc dinh nghia vé cac thuét ngit nhu duge sit dung trong séng ché dugc dua ra sau

day.
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Thuat nglt “dugc bao gE‘)m” hodc “bao gf‘)m” nhu dugce st dung trong ban md ta nay,
dugc kém theo cum tir “nhung khong giéi han 6”.

Thuét ngit “phan tir lién két” nhu dugc sir dung trong ban md ta nay, ding dé chi
globulin mién dich nguyén ven bao gdm cac khang thé don dong, nhu 1a dang kham, cac
khang thé don dong & ngudi hodc lam cho gibng nhu cia ngudi, hodc ving lién két vai
khang nguyén va/hoic ving bién dbi bao gdm manh globulin mién dich ma canh tranh véi
globulin mién dich nguyén ven dé lién két dic hiéu véi thanh phén lién két cia globulin
mién dich, vi du, HA. B4t k& cAu tric nao, manh lién két khang nguyén ciing li€én két véi
cing khéng nguyén ma dugc nhan biét bsi globulin mién dich nguyén ven. Ménh lién két
khéng nguyén c6 thé bao gdm peptit hodc polypeptit bao gdm trinh ty axit amin cua it nhét
2, 5, 10, 15, 20, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 125, 150, 175, 200, hodc 250 gbc axit
amin lién tiép ca trinh ty axit amin ciia phén tir lién két.

Thuét ngir “phan tir lién két”, nhu dugc sir dung trong ban mo ta ndy, bao gOm tht ca
céc 16p va phan 16p globulin mién dich da biét trong linh vuc k§ thuat. Ty theo trinh ty axit
amin cia viing dn dinh ciia cac chudi ning cla chiing, cac phan tir lién két c6 thé dugc chia
thanh ndm 16p khang thé nguyén ven: IgA, IgD, IgE, IgG, va IgM, va mot s6 khang thé nay
¢6 thd dwgc chia nhd hon thanh cac phan 16p (isotype - cac 16p khang thé), vi du, IgAl,
IgA2, 1gGl, IgG2, 1gG3 va IgG4.

Céc manh lién két khang nguyén bao gdm, chi gom, Fab, F(ab"), F(ab')2, Fv, dAb, Fd,
cac méanh ving quyét dinh tinh bd trg (complementarity determining region: CDR), cac
khang thé chudi don (scFv), cac khang thé chudi don héa tri hai, cac khang thé thyc khuén
chudi don, cac khang thé hai thanh phén, cic khang th ba thanh phén, cic khang thé bén
thanh phdn, cic (poly)peptit ma chira it nhdt mot manh globulin mién dich ma du tao ra lién
két v6i khang nguyén dic hiéu véi (poly)peptit, v.v. Cac manh nay cb thé dugc tao ra bing
cach tbng hop hoic bing cach cit cac globulin mién dich nguyén ven bing enzym hoic chat
hoa hoc hodic ching c6 thé duoc tao ra bing cong nghé di truyén bang cac k¥ thuat tai td hop
ADN. Céc phwong phap san xudt di dwoc biét rong rdi trong linh vuc k¥ thuét nay va dugc
md ta trong cac khang thé 1a vi du: A Laboratory Manual, bién tap boi: E. Harlow va D;
Lane (1988), Cold Spring Harbor Laboratory, Cold Spring Harbor, New York, ma dugc két

hop trong ban mo ta nay bang cach vién din. Phan tir lién két hodc manh lién két khang
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nguyén cta né c6 thé c6 mot hodc nhidu vi tri lién két. Néu c6 hon mot vi tri lién két, cac vi
tri lién két c6 thé gidng nhau hoic chung c6 thé khac nhau.

Phén tir lién két c6 thé 1a phén tr lién két trdn hoic khéng duoc lién hop nhung ciing
c6 thé 12 mét phén cua thé lién hop mién dich. Phan tir lién két trdn hodc khong duoc lién
hop nhim dé chi phéan tir lién két ma khéng dugc lién hop, lién két hoat dong hodc néu
khong thi dugc Kkét hop vé mat vat 1y hodc chirc ndng v§i nhém hodc dudi tac dong, nhu 1a
chi gom chét ddc, chat phong xa, liposom, enzym. Can phai hiéu ring cic phan tir lién két
trdn hoic khong dugc lién hop khong loai trir cac phan tir lién két ma da dugc 1am 6n dinh,
da phan hoa, 1am cho giéng nhu ciia ngudi hodc dugc thao tic theo cach khac bat ky, ma
khong phai biang cach gin nhom hoic thé tac dong. Theo d6, tit ca cac phan tir lién két tran
va khéng duoc lién hop dugc bién dbi sau dich ma thudc pham vi ciia sang ché, bao gdm cac
bién dbi duoc tao ra trong mdi truedng té bao san xudt phan tir lién két tu nhién, béi t bao
san xuét phan tir lién két tai t8 hop, va dugc dua vao bdi con ngudi sau khi diéu ché phan tir
lién két ban d4u. T4t nhién, thudt ngit phén tir lién két trin hodic khong dwgc lién hop khong
loai trir kha ning ctia phén tir lién két dé tao ra cac t6 hop chirc ning véi cac té bao tac dong
va/hodc cac phén tir sau khi cho co thé st dung, vi mdt s6 tuong tic nhu vay la can thiét dé
tao ra tdc dung sinh hoc. Do do, su thiéu nhém hodc dudi tac dong duogc lién hgp dugce ap
dung, v& dinh nghia, cho phan tir lién két trin hodc khong dugc lién hop in vitro chit khong
phai in vivo.

Nhu duge st dung trong ban md ta nay, thuét ngit “mAu sinh hoc” bao gdm nhiéu loai
mAu, bao gdm mau va cic miu dang 16ng c6 ngudn gdc sinh hoc khac, cac miu mo rin nhu
1a mAu sinh thiét hoic mo nudi céy, hodc céc té bao dugce tao ra tir d6 va té bao con cua
ching. Thuat ngit nay ciing bao gdm cic miu ma da duge thao tic theo cich bét ky sau khi
thu duge, nhu xir Iy bing héa chét, 1am 6n dinh, hoa tan hodic 1am giau cac thanh phan nhét
dinh, nhu 1a cac protein hodc cac polynucleotit. Thuét ngit ndy bao gdm cic loai miu lam
sang khac nhau thu duoc tir loai bat ky, va ciing bao gdm cac té bao trong mdi trudng nudi
cdy, dich ndi t& bao va dich tan té bao.

Thuét ngit “c4c ving quyét dinh tinh bd trg” (complementarity determining region:
CDR) nhu dugc st dung trong ban md ta ndy, nghia 1a céc trinh tu trong cac ving bién dbi

cta cac phén tir lién két, nhur 13 cac globulin mién dich, ma thuong gbp phan 16n tao ra vi tri
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lién két khang nguyén ma bd tro vé& hinh dang va phan phéi dién tich cho epitop dugc nhan
biét trén khang nguyén. Cac ving CDR c6 thd dic hidu voi cac epitop mach thing, céc
epitop khong lién tuc, hodc céc epitop cAu thanh cta cic protein hoic cdc ménh protein, c6
mdt trén protein ¢ dang cAu hinh tu nhién ca né, hoic, trong mot sb treong hop, cd mit trén
céc protein bién tinh, vi du, bing cach hoa tan trong SDS. Cac epitop ciing c6 thé bao gdm
cac bién dbi sau dich mi clia c4c protein.

Thuét ngit “mat”, nhu dugc sir dung trong ban mé ta nay, ding dé chi sy thay dbi vé
trinh ty axit amin hodc nucleotit trong d6 mdt hodc nhiéu géc axit amin hodc nucleotit, 1an
lugt khong c6 mét so véi trinh ty dbi chiéu, thudng 1a phén tr ¢6 trong ty nhién.

Thuét ngit “trinh ty axit nucleic diéu hoa qua trinh biéu hién” nhu duoc st dung trong
ban md ta nay, ding dé chi cAc trinh tu polynucleotit cAn thiét d& va/hodc anh hudng dén qua
trinh biéu hién cua trinh ty ma héa dugc lién két hoat dong & vat chii cu thé. C4c trinh tu axit
nucleic diéu hoa qué trinh biéu hién, nhu 1a chi g5m cac trinh tu khoi dau, két thac, thic déy,
ting cuong su phi€én ma; céc trinh ty rc ché hoic hoat hoa; cac tin hidu xit Iy ARN hiéu qué
nhur 13 céc tin hiéu ghép va polyadenyl héa; céc trinh tw ma 1am én dinh mARN té bao chat;
céc trinh ty ma ning cao hiéu qua dich ma (vi dy, cac vi tri li€n két ribosom); cac trinh tw ma
nang cao do bn dinh cua protein; va néu cin, cic trinh tuy ma ting cudong qua trinh tiét
protein, ¢ thé 12 trinh ty axit nucleic bét ky thé hién hoat tinh & sinh vat chii dugc chon va
c6 thé dugc tao ra tlr cdc gen ma hoa céc protein, ma tuong déng hodc khac véi sinh vat chu.
Viéc nhén biét va sir dung céc trinh tu diéu hoa qué trinh biéu hién dugc biét rd boi ngudi co
trinh do trung binh trong linh vuc k¥ thuat nay.

Thuét ngit “bién thé chirc ning”, nhu duge st dung trong ban mo ta ndy, ding & chi
phan tir li€n két ma bao gé)m nucleotit va/hodc trinh ty axit amin ma dugc bién dbi mot hoic
nhiéu nucleotit va/hoic cdc axit amin so véi céc trinh ty nucleotit va/hodc axit amin cuia
phén tir lién két déi chiéu va ma c6 kha ning canh tranh lién két v6i ddi tac lién két, tirc 1
virut ciim, bing phan ti lién két d6i chibu. Noi cach khac, cac bién ddi vé trinh tyr axit amin
va/hoic nucleotit ciia phan tir lién két d6i chiéu khong anh hudng déng ké hozc anh huéng
dang k& hodc thay dbi céc dic tinh lién két clia phan tir lién két dwgc ma hoéa boi trinh tu
nucleotit hodc chira trinh tu axit amin, tirc 13 phan tir lién két van c6 kha niang nhin biét va

lién két dich cta n6. Bién thé chirc ning c6 thé c6 cac bién d6i trinh tu c6 tinh bao toan bao
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gbm thay thé, thém va mét cic nucleotit va axit amin. Cac bién dbi nay c6 thé dugc thuc
hién bang cac k§ thuét tiéu chuén da biét trong linh vuc k§ thuat, nhu 13 giy dot bién dinh
huéng vi tri va gdy d6t bién nhd PCR ngiu nhién, va c6 thé bao gdm cac nucleotit va cac
axit amin ty nhién cling nhu khong tu nhién.

Thay thé axit amin bao toan bao gdm céc thay thé trong d6 gdc axit amin dugc thay
thé bang gdc axit amin ¢ cdu triic hoic céc tinh chit hoa hoc twong ty. Cac nhém gbc axit -
amin c6 cac mach bén tuong tu da duoc biét dén trong linh vire k¥ thuat nay. Céc nhém nay
bao gém cac axit amin v6i cadc mach bén bazo (vi du, lysin, arginin, histidin), cdc mach bén
axit (vi duy, axit aspartic, axit aspartic), cic mach bén phan cuc khdong mang dién (vi du,
asparagin, glutamin, serin, threonin, tyrosin, xystein, tryptophan), cdc mach bén khong phén
cuc (vi duy, glyxin, alanin, valin, leucin, isoleucin, prolin, phenylalanin, methionin), céc
mach bén c6 nhanh beta (vi du, threonin, valin, isoleucin) va cdc mach bén thom (vi du,
tyrosin, phenylalanin, tryptophan). Ngudi ¢6 trinh d) trung binh trong linh vuc k¥ thuét nay
nay ciing biét rd ring ciing c6 thé st dung cac hé thdng phén loai khac dbi véi cdc nhom gbe
axit amin chir khong phai chi c6 hé théng phan loai dugc sir dung & trén. Hon nita, bién thé
c6 thé c6 cac thay thé axit amin khong bao toan, vi dy, thay thé axit amin bing gdc axit amin
c6 céc dic tinh v& cu triic va héa hoc khac nhau. Cac bién thé nhé tuong tyr ciing c¢6 thé bao
gém mét hodc cai thém axit amin, hodc ca hai. Huébng din v& viéc x4c dinh xem cac géc axit
amin nao c6 thé dugc thay thé, dugc cai thém, hodc bi mit ma khong lam mét hoat tinh mién
dich ¢6 thé dugc phat hién bang cach sir dung céc chuong trinh méy tinh da dugc biét rong
rdi trong linh vuc k¥ thuat nay.

Dot bién trong trinh tw nucleotit c6 thé 13 bién ddi duy nhit dugce tao ra & locut (dot
bién didm), nhu 1a cac dot bién ddng hoéa hoic di héa, hoic theo cach khac, nhiéu nucleotit
c6 thé dugc them vao, lam mét di hodic thay dbi & mot locut duy nhit. Ngoai ra, mét hozic
nhiéu bién dbi c6 thé duge tao ra & nhiéu locut trong trinh ty nucleotit. Cac dot bién c6 thé
duoc tao ra bing phuong phap thich hop bit ky da biét trong linh vuc k¥ thuat nay.

Thuét ngit “typ phu virut cim” nhu dugc st dung trong ban mo ta nay, li€én quan dén
cac virut cam A ding dé chi cac bién thé virut cim A ma dugc dic trung bdi céc t6 hop
khac nhau ciia cic protein bé mit virut 1a hemagglutinin (H) va neuramidaza (N). Theo séng

cheé, cac typ phu virut cim c6 theé dugc chi ra boi sb lugng H, vi du nhu 12 “virut cam chira
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HA cta typ phu H1 va H3”, hoic “virut cim H1” “virut caim H3”, hodc bai td hop cua sd
lwong H va N, vi du nhu 12 “typ phu virut cam H3N2” hozc “H3N2”.

Thuit ngit “typ phu” virut cim cu thé bao gdm tt ca cac “ching” virut cum don 1&
trong mdi typ phy, ma thudng phat sinh do céc dot bién va c6 céc tiéu sir gdy bénh khéc
nhau. C4c chiing nhu vy ciing c6 thé dugc goi 1a "cac thé phan 14p" khac nhau coa typ phu
virut. Theo d6, nhu dugc st dung trong ban mo ta nay, cac thuit ngit “cac ching” va “cac
thé phan 1ap” c6 thé dugc sir dung thay thé nhau. Danh phap hién nay d6i véi cac chung
hoic cac thé phan l4p virut cim & ngudi bao gdm vi tri dia 1y céa noi phan lap dugc déu
tién, sd chiing va nam phan 1ap, thuong c6 md ta khang nguyén cia HA va NA duoc dua ra
trong ngodc don, vi du A/Moscow/10/00 (H3N2). Céac chung khong phai & nguoi ciing bao
gdm ngudn vit chi trong danh phap.

Thu4t ngit “trung hoa” nhu dugce sir dung trong ban mo ta nay, lién quan dén cac phan
tir lién két ciia sang ché chi cac phan tir lién két ma e ché virut cim dé virut nay khong gy
nhiém té bao dich bé‘mg cach sao chép, bat ké co ché ma nho d6 viée trung hoa dat dugc. Do
do, viéc trung hoa c6 thé dat duoc béng cach vi du nhu e ché qua trinh gén hodc bam dinh
clia virut vao bé& mit té bao, hoic bang céch trc ché qua trinh dung hop ciia virut va cic mang
té bao sau khi gin virut vao té bao dich, va twong tu. 7

Thuét ngit “trung hoa chéo” hodc “su trung hoa chéo” nhu dugc st dung trong béﬁ
mo ta ndy, lién quan dén cac phan tir lién két cia sang ché dung dé chi kha ning cia cac
phan tir lién két cua sang ché trong viéc trung hoa céc typ phu khic nhau cta virut cim
va/hoic B.

Thuat ngit “vat chd”, nhu dugc sit dung trong ban mo ta nay, nham dé chi sinh vat
hodc té bao ma vecto nhu 14 vecto tach dong hodc vecto biéu hién d3 dugc dua vao. Sinh vat
hoic t& bao c6 thé khong c6 nhan dién hinh hodc ¢ nhan dién hinh. TSt hon 13, céc té bao
vat chii duge phén 14p tir cac vat chd, vi du céc t& bao vat chu trong moi trudng nudi cy.
Thuét ngft “céc t& bao vat chu” chi dung dé chi cac t& bao dugc bién dbi dé biéu hién qua
mirc cac phén tir lién két ciia sang ché va bao gbm cac té bao B ma ban dau biéu hién céc
phan tir lién két nay va cac té bao da dugc bién ddi dé biéu hién qua mirc phan tir lién két
bing cach lam bt tir, khuéch dai, ting cudng mic biéu hién, v.v. Cin hidu ring thuit ngir

vat chi nhdm dé chi khong chi dbi tugng sinh vat hodc t€ bao cu thé ma cling dé chi doi sau
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ctia sinh vat hoic té bao ndy. B&i vi cac bién ddi nhit dinh c6 thé xay ra & cac thé hé ké tiép
do dot bién hoic tac dong ciia moi trudng nén thuc té€ doi sau c6 thé khong gibng véi sinh
vat hodc té bao ban dau, song van thudc pham vi cla thuit ngit “vat chi” nhu duge st dung
trong ban mo ta nay.

Thuét ngit “ctia ngudi”, khi duge ap dung cho cac phan tir lién két nhu duge dinh
nghia trong ban mé ta nay, ding d& chi cac phén tr ma dwoc tao ra truc tiép tir ngudi hoic
trén co s¢ trinh tu dong maim cula ngudi. Khi phan tir lién két dugc tao ra tir ngudi hodc dua
trén trinh ty cila nguodi va tiép theo duoc bién d6i, n6 van dugc coi 1a cia nguoi nhu duge st
dung xuyén subt ban mo ta nay. Néi cach khéc, thuat ngit ctia ngudi, khi dugc ap dung cho
cac phén tir lién két nham dé bao gdm cac phén tir lién két c6 cac vung bién @i va ving 6n
dinh dugc tao ra tir cac trinh tu globulin mién dich dong mam cia nguoi hodc dua trén céc
ving bién dbi hodc n dinh c6 mat & ngudi hoic té bao lympho ciia ngudi va duge bién ddi
& dang nhét dinh. Do d6, c4c phan tir lién két ctia ngudi c6 thé bao gdm céc gbe axit amin
khong duge ma hoa boi céc trinh tu globulin mién dich dong mam ctia ngudi, bao gdm cac
thay thé va/hodc mét (vi du, cac dot bién dugc tao ra bing cach gy dot bién nglu nhién
hoac vi tri dac hi€u in vitro hodc bﬁng dot bién sinh dudng in vivo). “Duya trén” nhu dugc st
dung trong ban mo ta nay, ding dé chi trudng hop ma trinh tu axit nucleic ¢6 thé dugc sao
chép chinh x4c tir khudn, hodc védi cac dot bién nhé, nhu 12 béng phuong phap PCR error-
prone, hodc bang con dudng tdng hop bing cich ghép khudn mot cach chinh xac hodc co
cac dot bién nho.

Thuét ngit “gén”, ciing dugc biét 1a thuat ngir “thém”, ding chi thay d6i vé trinh ty
axit amin hodc nucleotit dan dén thém mot hodc nhiéu géc axit amin hodc nucleotit, so vdi
trinh tu ban du.

Thuit ngit “dugc phan 14p”, khi duge ap dung cho céc phén tir li€n két nhu dugc xéc
dinh trong ban mo ta nay, ding dé chi cac phan tir lién két ma hdu nhu khong chira cic
protein hodc céc polypeptit khéc, cu thé 1a khong chita cac phan tir lién két khac c6 cac dic
hiéu khang nguyén khac nhau, va hau nhu ciing khong chira nguyén liéu té bao va/hoidc cac
hoa chét khac. Vi du, khi cac phén tir lién két dugc tao ra bang con dudng tai td hop, ching
t5t hon 12 hdu nhu khong chtra c4c thanh phan trong mdi trudng nudi cdy, va khi cac phén tir

lién két dugc tao ra bing con dudng tdng hop hoa hoc, ching tét hon 1a hiu nhu khong chira
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cac tién chit hoa hoc hodc cic chit hoa hoc khéc, tirc 13, chiing dugc phan tach tir cac tién
chit héa hoc hodc cac chét hoa hoc khic ma tham gia vao qua trinh tdng hop protein. Thuat
ngit “dugc phan 14p” khi dugc 4p dung cho cic phan tir axit nucleic ma héa cac phan tir lién
két nhu duge xac dinh trong ban mé ta nay, nhim dé chi cic phan tir axit nucleic trong do6
cac trinh tuy nucleotit ma héa cac phan tir lién Kkét khong c6 céc trinh tu nucleotit khéc, cu thé
1a c4c trinh tu nucleotit ma hoa cac phan tir lién két ma lién két cac thanh phan lién két khac.
Hon nita, thuét ngit “dwgc phan 1ap” ding dé chi cac phan tir axit nucleic ma hiu nhu dugc
tach ra khoi cac thanh phan té bao khac ma di kém ty nhién voi phén tr axit nucleic nguyén
thé trong vt chu ty nhién cua no, vi du, cac ribosom, polymeraza, hodc cdc trinh tu bd gen
ma lién két ty nhién véi né. Hon niva, cac phan tr axit nucleic “dugc phan 14p” nhu la cac
phén tir cADN, c6 thé hiu nhu khong chira vét li¢u té bao khac, hodc moi trudng nudi céy
khi dugc tao ra b%mg cac k§ thuat tai tb hop, hoiac héu nhu khong chira cac tién chit hoa hoc
hodc céc chit héa hoc khac khi duge téng hop béng con dudng hoéa hoc.

Thuét ngit “khang thé don dong” nhu dugce st dung trong ban md ta nay, dung dé chi
ché phdm ctia cac phan tir khang thé c6 ddc hidu duy nhat. Khang thé don dong thé hién déc
hidu lién két va 4i luc duy nhét dbi v6i epitop cu thé. Theo do, thuat ngr “khang thé don
dong cta ngudi” dung dé chi khang thé thé hién dic hiéu lién két duy nhét ma cac ving bién
ddi va ving dn dinh dugc tao ra tir hodic dya trén cac trinh tu globulin mién dich dong mim
ctia ngudi hodc duge tao ra tir cac trinh tu téng hop hoan toan. Phuong phép bao ché khéng
thé don dong khong lién quan dén dic hidu lién két.

Thuét ngtt “c6 trong tu nhién” nhu duge st dung trong bdn md ta ndy, nhu dugce ap
dung cho mdt dbi tugng ma theo thyc té 1a ddi twong hodc hop chét c6 thé dugc tim thdy
trong ty nhi€n. Vi duy, trinh tu polypeptit hodc polynucleotit ma c6 mgt trong sinh vat ma cé
thé duoc phan 14p tir ngudn trong ty nhién va khong chu dinh dugc bién ddi béi con ngudi
trong phong thi nghi¢m thi c6 trong tu nhién.

Thudt ngit “phén tr axit nucleic” nhu dugc sir dung trong séng ché dung dé chi dang
polyme cia céc nucleotit va bao gdm ca sgi c6 nghia va soi d6i nghia cia ARN, cADN,
ADN hé gen, va cac dang tdng hop va cac polyme hdn hop ctia ching. Nucleotit ding dé chi
ribonucleotit, deoxynucleotit hodc dang dugc bién dbi cia mot trong hai loai nucleotit nay.

Thuét ngit ciing bao gdm cac dang soi don va sgi kép ciia ADN. Ngoai ra, polynucleotit c6
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thé bao gdbm mat trong hai hodic ¢4 hai nucleotit ¢6 trong tu nhién va dugc bién ddi lién két
v6i nhau bai cac lién két nucleotit ¢6 trong tu nhién va/hodc khong cé trong ty nhién. Cac
phan tir axit nucleic c6 thé dugc bién dbi béng con dudng hoéa hoc hodc sinh hoa hoac co thé
chtta cac bazo nucleotit khong tu nhién hoic dugc din xuit, nhu duge nguoi cb trinh do
trung binh trong linh vuc k¥ thuat nay biét r5. Cac bién ddi nhu vay bao gbm, vi du, danh
dAu, metyl hoa, thay thé mot hodc nhidu nucleotit ¢6 trong tu nhién véi nucleotit twong tu,
céc bién d6i lién nucleotit nhu 14 cac lién két khong mang dién (vi du, cdc metyl phosphonat,
cic phosphotrieste, cdc phosphoramidat, cdc carbamat, v.v.), cac lién Kkét mang dién (vi dy,
cac phosphorothioat, cdc phosphorodithioat, v.v.), cdc nhém nhd ra ngoai (vi du, céac
polypeptit), cac chit dan xen (vi du, acridin, psoralen, v.v.), cac chét tao chelat, cac chét
alkyl héa, va cac lién két duoc bién ddi (vi du, céc axit alpha anome nucleic, v.v.). Thuét
ngit néu trén ciing nhim bao gdm c4u hinh topo bit ky, bao gdbm céc ciu trac sgi don, soi
kép, ghép cip mot phin, ghép ba, kep, dudong tron va cu hinh khéa méc. Ciing dugc bao
gbm 1a cac phén tir tdng hop ma bét chudc cac polynucleotit trong kha ning cia ching c6
thé lién két v6i trinh tu dugc chi dinh qua lién két hydro va cac tuong tac hoa hoc khac. Cac
phan ti nhu vy da duge biét dén trong linh vy k§ thuat nay va bao gdm, vi du, céc phén tr
ma trong d6 céc lién két peptit thay thé cho cac lién két phosphat trong mach chinh ctia phan
tir. Tham chiéu dén trinh ty axit nucleic bao gdm phan bd sung ctia né trir khi dwoc quy dinh
cu thé. Do d6, tham chiéu dén phén tr axit nucleic c6 trinh tu cu thé can dugc hiéu 12 bao
gbm s¢i bd sung ctia n6, voi trinh tr bd sung. S¢i bd sung ciing hitu ich d6i véi vi du nhu 14
liéu phap d6i nghia, cac doan do lai hoa va cac doan mdi PCR.

Thuat ngit “dugc lién két hoat d6ng” chi hai hoc nhiéu hon hai yéu td trinh tu axit
nucleic ma thudng duge lién két voi nhau vé mit vat Iy va c6 quan hé v& mit chirc nang véi
nhau. Vi dy, gen khoi dau dugc lién két hoat dong véi trinh ty ma hoa, néu gen khéi dau co
kha ning khéi diu hogc diéu hoa qua trinh phién ma hogc biéu hién cua trinh ty ma héa,
trong trudmg hop d6 trinh tw ma hoéa can duge hiéu 1a “duéi su kiém soat cia” gen khéi dau.

Thuat ngit “ta4 duge dugc dung” nghia 14 chit tro bt ky ma dugc két hop véi phan tir
hoat chét nhur 13 thubc, chat, hodc phén tir lién két d bao ché dang liéu lugng thich hop va
dugc chip thuan. “T4 duge dugc dung” 13 t4 dugc ma khong ddc véi céc ta duge & cac lidu

lugng va ndng d¢ duge sit dung, va tuong thich v6i cac thanh phin khac cia ché phim bao
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gém thudc, chét hodc phan tir lién két. Cac ta dugc duge dung da duoc sir dung va duoc biét
dén rong rai trong linh vuc k¥ thudt nay.

Thuét ngit “lién két dic hi¢u”, nhu dugc st dung trong ban mo ta nay, tham chiéu dén
tuong tac ciia phan tir lién két, vi du nhu 13 khang thé, va thanh phan lién két cta né, vi du
nhu 14 khéng nguyén, nghia 13 trong tac ty thudc vao su c¢6 mit cia ciu tric cu thé, vi du
nhu 13 quyét dinh khang nguyén hodc epitop, trén thanh phin lién két. N6i cach khac, khang
thé wu tién lién két v6i hodc nhan biét thanh phin lién két tham chi khi thanh phin lién két
c6 mit trong hdn hgp ciia cac phan tir hoic sinh vét khac. Mirc lién két c6 thé théng qua cac
tuong tac lién két cong hoa trj hodic khong cong hoéa tri hoic sy két hop cta ca hai. N6i cach
khac, thuét ngit “lién két dic hiéu” nghia 14 lién két mién dich dic hiéu véi quyét dinh khang
nguyén hoic epitop va khong lién két mién dich diic hiu véi cac quyét dinh khang nguyén
hodc céc epitop khéac. Phan tr li€n két ma lién két mién dich dic hiéu véi khéng nguyén c6
thé lién két vdi cac peptit hodic cac polypeptit khac c6 i luc thip hon khi dugc xé4c dinh boi,
vi du nhu 13, c4c thir nghiém mién dich phéng xa (radioimmunoassay - RIA), cic thir
nghiém hip phu mién dich gin enzym (enzyme-linked immunosorbent assay - ELISA),
BIACORE, hoic cac thir nghiém khac d4 biét trong linh vuc k¥ thuat ndy. Cac phan tir lién
két hodc cac manh ciia né ma lién két mién dich ddc hiéu v6i khang nguyén c6 thé phan tng
chéo vai cac khang nguyén lién quan, mang cing epitop. T6t hon 13, cac phan tir lién két
ho#c cac manh cia ching ma lién két mién dich dic hidu véi khang nguyén khéng phan tng
chéo vai cac khang nguyén khéc.

Thuét ngit “thay thé”, nhu dugc sir dung trong ban mé ta nay, ding dé chi sy thay thé
clia mOt hodic nhiéu axit amin hodc cdc nucleotit 1an luot béi cac axit amin hodc cic nucleotit
khéc.

Thuat nglt “lugng diéu tri hitu hiéu” diung dé chi luong phan tir lién két nhu duge xac
dinh trong ban mé ta ndy ma c6 hidu qua phong ngira, 1am thuyén giam va/hoic diéu trj tinh
trang bénh 1y do nhiém virut cim B. Viéc lam thuyén giam nhu duoc st dung trong & day c6
thé dung dé chi viéc lam giam cac triéu ching nhin the‘iy dugc hoac cam nhan dugc, virut
huyét, hodc bt ky dAu hiéu do dugc nao khac cia bénh nhidm virut cam. .

Thuat ngtr “diéu tri” ding dé chi viéc diéu tri bénh ciing nhu cic bién phép phong

bénh hodc ngin ngtra dé chita bénh hodc 1am dung hodc it nhét 1am chim tién trinh bénh.
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Céc dbi twong cin didu tri bao gdm cac dbi tuong dd bi tinh trang bénh 1y do nhiém virut
ciim ciing nhu cac ddi tuong trong d6 nhidm virut cam cin dugc ngin ngira. Cac dbi tuong
hdi phuc mot phén ho#ic hoan toan khoi nhiém virut cim c6 thé cling can diéu tri. Phong
ngira bao gdm trc ché hoic giam sy 1ay lan ciia virut cim hozic trc ché hoic giam sy khoi
phét, sy phat trién hodc sy tién trién cua mot hodic nhiéu triéu ching lién quan dén nhiém
virut cam.

Thuat ngit “vecto” diing dé chi phén tir axit nucleic ma phan tir axit nucleic thtt hai c6
thé dugc thém vao dé dé dua vao vat chi ma nd s€ dugc sao chép, va trong mét sb truérhg
hop duoc biéu hién. N6i cach khac, vecto ¢b kha ning van chuyén phan tir axit nucleic dén
noi ma né dugce lién két vao do. Vecto tach dong cling nhu vecto biéu hién dugc bao ham
bdi thudt ngt “vecto”, nhu dugc st dung trong ban mé ta ndy. Cic vecto bao gém, nhung
khong giéi han &, cac plasmit, cac cosmit, cac nhiém sic thé nhén tao & vi khudn (bacterial
artificial chromosome - BAC) va cic nhiém sic thé nhan tao & nim men (yeast artificial
chromosome - YAC) va céc vecto dugc tao ra tir cac thé thwc khuén hodc céc virut & thuc
vat hoic dong vat (bao gdm con ngudi). Cac vecto bao gébm diém khéi diu sao chép dugc
nhén biét bdi vat chi dé xult va trong trudng hop cia céc vecto biéu hién, gen khéi ddu va
cac ving diéu hoa khac dugc nhén biét béi vat chi. Vecto chua phén tir axit nucleic th{ hai
dugc dua vao té bao bing cach bién nap, chuyén nhifm, hodc bang cach loi dung céc co ché
xa4m nhép cua virut. Mot sb vecto c6 kha ning tw sao chép trong vét chi ma ching dugc dua
vao d6 (vi du, cac vecto ¢ diém khoi ddu sao chép cta vi khudn c6 thé sao chép trong vi
khuén). Cac vecto khac ¢ thé dugc két hop vao hé gen cua vat cha khi dua vao vat chu, va
do do, dugc sao chép cung vadi hé gen cua vat chi.

Theo khia canh thir nhét, séng ché bao gbm céc phan tir lién két c6 kha nang lién két
ddc hiéu véi hemagglutinin (HA) cla céc typ phu virut cim A thudc nhém phat sinh 1 va
cac typ phu virut cim A thudc nhém phat sinh 2. Theo phwong 4n, cic phéan tir lién két c6
kha ning trung hoa céc typ phu virut cim A thudc cad nhém phat sinh 1 va nhém phat sinh 2.
Do d6, cic phan tir lién két ciia sang ché 1a don nhét trong d6 chung c6 kha ning trung hoa
chéo cac chung virut cim A nhom 1 va céc ching virut cim A nhém 2. Theo phuong an, cac
phan tir lién két c6 kha nang trung hoa it nhat mot hoic nhiéu, tét hon 14 hai hodc nhiéu hon,

t5t hon 13 ba hodc nhiéu hon, tdt hon 13 bén hodic nhiéu hon, thdm chi tét hon nita 12 ndm
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hozc nhidu hon nam typ phu virut cim A nhém 1 dwogc chon tir nhém bao gdm typ phu HI,
H2, H5, H6, H8, H9 va H11, va it nht mot hodc nhiu, tét hon 14 hai hodc nhiéu hon, t6t
hon 14 ba hozc nhidu hon ba typ phu virut cim A nhém 2 dugc chon tir nhém bao gdm typ
phu H3, H4, H7, va H10. Theo phuong 4n, cic phén tir li€n két c6 kha nang lién két dic hiéu
véi hemagglutinin (HA) cua cac typ phu virut cim B. Theo phuong 4n khic, cdc phén tur
lién két c6 kha ning trung hoa c4c virut cam B. Theo phwong 4n, cac phén tir lién két ¢6 kha
ning trung hoa in vivo cac virut cim A va/hodc B. Céc ching virut cim A va B ¢6 thé déu 1a
cac chiing virut cim & nguoi va khong phai & nguoi (tire 1a thu dugc tir dong vat ma khong
phai con nguoi, vi du céc loai chim).

T6t hon 13, cac phén tir lién két 13 cac phan tir lién két ctia ngudi. Theo phwong 4n
dwoc wu tién, cac phan tir lién két 13 cac khang thé & ngudi, hodc cac manh lién két khang
nguyén cia ching.

Theo phuong 4n, cic phan tir lién két dugc tao ra tir gen dong madm VHI1-69. Do do,
c4c phan tir lién két déu sir dung ciing khung dugc mi héa bdi dong mam VH1-69.

Theo phwong 4n, tuong tac lién két clia cac phén tir lién két, tét hon 14 khéng thé, va
HA chi thong qua céc trinh tu bién dbi chudi ning.

Theo phwong 4n, cic phan tir lién két bao gdm chudi ning CDRI bao gbm trinh tur
axit amin SEQ ID NO: 133 hoic SEQ ID NO: 139, chudi ning CDR2 bao gém trinh tu axit
amin SEQ ID NO: 134, SEQ ID NO: 140 hoic SEQ ID NO: 151, va chudi ning CDR3 bao
gff)m trinh tuy axit amin dugc chon tir nhém bao g?)m SEQ ID NO: 135, SEQ ID NO: 141,
SEQ ID NO: 145, SEQ ID NO: 152, SEQ ID NO: 161, va SEQ ID NO: 162. Cac ving CDR
clia céc phan tir lién két ciia sang ché dugc thé hién trong Bang 7. Céc viing CDR theo Kabat
et al. (1991) nhu dugc mo ta trong tai li€u Sequences of Proteins of Immunological Interest.

Cac virut cam nhidm vao céc té bao bing cach lién két véi cac gbe axit sialic trén bé
mit t& bao cia cac té bao dich, va sau d6 chuyén vao céc thé ndi bao, b%mg cach dung hop
cac mang cua chiing véi cac mang thé ndi bao va giai phong phirc chét hé gen transcriptaza
vao té bao. Ca hai qué trinh lién két v6i thy thé va qud trinh dung hgp mang déu thong qua
HA glycoprotein. HA cuda virut cim A chtra hai ving khéc biét vé chu tric, tirc 1a ving dau
hinh cAu, ma chta vi tri lién két voi thu thé ma gay ra qua trinh gén virut vao té bao dich, va

tham gia vao hoat tinh gy ngung két héng ciu ciia HA, va & viing than, chira peptit dung
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hop ma cin thiét dé dung hop mang gitra v6 virut va mang thé ndi bao cta té bao. Protein
HA 13 trime trong ¢6 m&i monome gbm c6 hai glycopolypeptit dugc lién két bang cau ndi
disulfua, HA1 va HA2, ma duoc tao ra trong qué trinh nhiém bang cach phéan huy protein
tién chat (HAO). Viéc phan huy 14 cin thiét cho tinh giy nhidm cia virut vi cAn mdi HA cho
qué trinh dung hop mang, cho phép thay ddi ciu hinh. Su hoat hoa ctia phan tir dugc mdi
xay ra & pH thip trong cac thé ndi bao, tir pH 5 dén pH 6, va cin c6 céc thay ddi dang ké
trong ciu tric HA. Mdi giai doan trong qua trinh mdi va sy hoat héa phan tir HA dé né tham
gia vao qué trinh dung hop mang, thé hién dich khac dé wc ché, vi du béi cac khang thé don
dong. Theo phuong 4n, céc phén tir lién két c6 kha ning phong bé cac thay ddi vé cdu hinh
do pH géy ra trong HA lién quan dén qua trinh dung hop mang.

Céc phan tir lién két cia sang ché co6 thé c6 kha nang lién két dic hidu véi ciu tric
dudi phan tir HAO, HA1 va/hoic HA2 cua protein HA. Chiing c¢6 thé c6 kha ning lién két
dac hi¢u véi cac epitop mach théng hodc céu trac va/hodc ciu hinh trén cdu tric dudi phén
tr HAO, HA1 va/hodc HA2 cua protein HA. Phan tir HA c6 thé dugc tinh ché tir cac virut
hodic dugc tao ra bing con dudng tai td hop va dugc phan lap tiy ¥ trudc khi st dung. N6i
theo céch khac, HA c6 thé dugc bidu hién trén bé mit cia cac té bao. Theo phwong 4n, cac
phan tr 1ién két ctia sang ché c6 kha ning lién két dic hidu véi epitop trong viing than ciia
HA. Theo phuong 4n, cac phan tir lién két lién két vdi epitop ma tiép can dugc trong cu
hinh tién dung hop ctia HA.

Céc phan tir lién két cia sang ché c6 thé co kha nang lién két dic hiéu véi cac virut
cam ma c6 thé séng duoc, séng va/hodc gdy nhidm hodc ma & dang bét hoat/giam dong hjc.
Céc phuong phap 1am bat hoat/giam dong luc virut, vi du céc virut cim da duoc biét dén
rong réi trong linh vuc k§ thudt nay va bao gdm, nhung khong giéi han &, diéu trji bang
formalin, B-propiolacton (BPL), merthiolat, va/hodc anh séng cyc tim.

Céc phan tir lién két ciia sang ché ciing c6 thé c6 kha ning lién két dic hidu voi mot
hodc nhiéu manh cua cac virut cim, nhu, chi gém, ché phém chtra mot hoac nhiéu protein
va/hodc céc (poly)peptit, dugc tao ra tir cac typ phu ciia céc virut cim A va/hodc B hodc mot
hodic nhidu protein dugc tao ra bang con dudng tai t6 hop va/hodc cac polypeptit ciia cac
virut cam A va/hodc B. Trinh ty nucleotit va/hodc axit amin clia céc protein cia cac ching

virut cim A va B khéc nhau c6 thé dugc tim thdy trong co sir dit liéu GenBank, Co s& dit
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liéu trinh ty virut cim NCBI, co st dit li€u trinh ty virut cim (Influenza Sequence Database
- ISD), co st dit liéu EMBL va/hoac cac co sd dit li€éu khac. Nguoi c6 trinh do trung binh
trong linh vyc k¥ thuat nay s€ tim dugc céc trinh ty nhu vay trong céc co s& dir liéu tuong
ung.

Theo phuong 4n khéc, cac phén tir lién két ciia sang ché ¢ kha ning lién két dic hidu
v6i manh cua cac protein va/hodc cac polypeptit néu trén, trong d6 manh nay it nhét bao
gbm epitop dugc nhén biét boi cac phén tir lién két clia sang ché. Thuat ngit "epitop" nhu
duoc sir dung trong ban md ta ndy, 13 nhém ma c6 kha ning lién két véi phan tir lién két cua
sang ché bang 4i luc du 16n dé tao ra phic phén tir lién két v6i khang nguyén c6 thé phat
hién duoc.

Céc phan tir lién két cia sang ché co6 thé c6 hoic khong c6 kha ning lién két dic higu
v6i phan ngoai bao ctia HA (ciing duge goi & ddy 1a HA hoa tan (sHA)).

Céc phan tir lién két cua sang ché c6 thé 1a cac phan tir globulin mién dich nguyén
ven nhu 13 cac khang thé da dong hodic don dong hodic cic phan tir lién két ¢6 thé 1a cac
manh lién két khang nguyén cia chung, bao gdm, nhung khong gi6i han &, cic ving bién
ddi chudi ning va chudi nhe, Fab, F(ab'), F(ab'"), Fv, dAb, Fd, viing quyét dinh tinh bd trg
(CDR) céc méanh, cic khang thé chudi don (scFv), cac khang thé chudi don hoa tri hai, cic
khang thé thuc khuin chudi don, khang thé hai thanh phén, cac khang thé ba thanh phén, cac
khéng thé bén thanh phin, va cac (poly)peptit ma chira it nhdt mot manh ctia globulin mién
dich ma du tao ra lién két khang nguyén dic hiéu véi cac ching virut cim hogc manh cua
ching. Theo phuong an dugc wu ti€n, cac phan tir lién két cua sang ché 1a cac khang thé don
dong & nguoi, va/hodc cadc manh lién két khang nguyén cia chung. Cac phén ti lién két cling
c6 thé 1a thé nano, thé alpha, thé ai luc, gian vung FN3 va céc gian khéc dya trén cac ving
trong (ciia ngudi) cic protein 1dp nhu Adnectin, Anticalin, Darpin, v.v. hodc céc gian khac
bao gdm c4c trinh tu lién két epitop. 7 |

Céc phan tir lién két cta sang ché c6 thé duge st dung dudi dang khong duge phan
14p hodc dugc phén 1ap. Hon nita, cac phan tir lién két ctia sang ché c6 thé dugc st dung don
1¢ hodc trong hdn hop bao gdm it nhit mot phan tir lién két (hoic bién thé hosic manh clia
chiing) ctia sang ché, va/hodc v6i cic phan tir lién két khac ma gin véi virut cam va cé tac

dung e ché virut cam. N6i cach khac, cac phén tir lién két c6 thé dugc sir dung két hop, vi
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du, duogc phém chira hai hodc nhiéu phén tr lién két cua séng ché, cac bién thé hoic cac
manh cua ching. Vi du, cac phan tir lién két co cac hoat tinh khac nhau nhung b tro cho
nhau c6 thé dugc két hop trong lidu phap duy nhit dé dat dugc tac dung phong ngira, diéu tri
hodc chin doan mong muén, nhung noéi theo cach khac, cac phan tir lién két c6 cac hoat tihh
gidng nhau ciing c6 thé dugc két hop trong lidu phap duy nhit dé dat duoc tac dung phong
ngira, didu tri hoic chin doan mong mubn. Mot cach tity ¥, hdn hgp con bao gbm it nhat mot
chét didu tri khac. Tt hon 13, chét didu tri nhu 13, vi du, céc chét trc ché M2 (vi du,
amantidin, rimantadin) va/hodc céc chit @c ché neuraminidaza (vi du, zanamivir,
oseltamivir) hitu hiéu trong phong ngira va/hodc diéu tri nhiém virut cim

Thong thudng, cic phan ti lién két theo sang ché c6 thé lién két véi cac thanh phin
lién két cta ching, tirc 13 virut cim A thudc nhém 1 (nhw 14 HIN1) va virut cim A thudc
nhém 2 (nhu 1a H3N2), va/hodc virut cim B, va/hodc cdc manh cua ching, véi hﬁng s6 4i
Iuc (tri s6 Kq) ma thap hon 0,2x10* M, 1,0x10° M, 1,0x106 M, 1,0x10"7 M, tét hon 14 thip
hon 1,0x10® M, tét hon nita 1a thdp hon 1,0x10° M, 5t hon nita 1a thip hon 1,0x107° M,
tham chi t6t hon nita 1a thip hon 1,0x10-1! M, va dic biét 13 thip hon 1,0x10"12 M. C4c hing
sb 4i luc' c6 thé thay di theo cac 16p khang thé. Vi dy, lién két do ai luc dbi véi 16p khang
thé IgM chi 4i luc lién két cia it nhit khoang 1,0x10”7 M. Céc hang sb 4i Iyc c6 thé dugce do
ma st dung cong hudng plasmon bé mit, vi du sir dung hé théng BIACORE (Pharmacia
Biosensor AB, Uppsala, Sweden).

Céc phén tir lién két ctia sang ché thé hién hoat tinh trung hoa. Hoat tinh trung hoa c6
thé vi du dugce do nhu duge mo ta & ddy. Cac thit nghiém thay thé ma do hoat tinh trung hoa
dugc md ta, vi du trong tai liéu WHO Manual on Animal Influenza Diagnosis and
Surveillance, Geneva: T chirc y t& Thé gidi, 2005, phién ban 2002.5.

Thong thuong, cac phan tir lién két theo sang ché c6 hoat tinh trung hoa 1a 50pg/ml
hoic it hon, t6t hon 12 20pg/ml hoic it hon, t6t hon nita 1 hoat tinh trung hoa 13 10 pg/ml
hodc it hon, tham chi tdt hon nita 1a 5 ug/ml hodc it hon, nhu dugc xac dinh trong thu
nghiém trung hoa virut in vitro (virus neutralization assay - VNA) nhu dugc mo ta trong Vi
du 6. Céc phén tir lién két theo sang ché c6 thé lién két v6i virut cim hodc manh ciia chung &
dang hoa tan vi du nhu 13 trong mAu hoc trong huyén phit hoic ¢6 thé lién két véi cac virut

cum ho#ic cdc manh cta chiing dugc lién két hodc duge gan v6i chat mang hodc chat nén, vi
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du, cac dia vi chudn, cac mang va céc hat, v.v. Cac chét mang hodc cac chit nén c6 thé duoc
lam bang thiy tinh, chét déo (vi duy, polystyren), cac polysaccarit, ni 16ng, nitroxenluloza,
hoic Teflon, v.v. B& mit ctia cac gia thé nay c6 thé 1 rin hoic x6p va c6 hinh dang thich
hop bét ky. Hon nita, cic phan tir lién két c6 thé lién két vé6i virut cam & dang duogc tinh
ché/phan 1ap hogc dugc tinh ché/phan 1ap hosic khong dugc tinh ché/khong dwoc phan lap.

Nhu duge thao lugn & trén, sang ché dé cap dén cac phan tir lién két cia ngudi duge
phan 14p ma c6 kha nang nhén biét va lién két véi epitop trong protein hemagglutinin (HA)
clia virut cim trong d6 céc phan tir lién két da néu c6 hoat tinh trung hoa chéng lai cac virut
cam A thugc nhom phat sinh 1 va céc virut cim A thudc nhom phat sinh 2. Do d6, theo sang
ché, da ching minh duoc ring cac phan tir lién két cua sang ché trung hoa chéo cac typ phu
virut cim thuc ¢ hai nhém phat sinh. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat
nay, dya trén nhitng gi di dugc bdc 16 & ddy, c6 thé x4c dinh xem khang thé c6 thyuc su phéan
ng chéo véi cac protein HA tir cdc typ phu khic nhau hay khong va ciing ¢6 thé xac dinh
xem ching c6 kha ning trung hoa cac virut cim cia cac typ phu khac nhau in vitro va/hodc
in vivo hay khong.

Theo phuong 4n, phan tir lién két theo sang ché dwoc chon tir nhém bao gdm:
a) phan tir lién két bao gdbm ving CDR1 chudi ning ciia SEQ ID NO:133, viing CDR2 chudi
ndng ctia SEQ ID NO:134, va ving CDR3 chudi niing ctia SEQ ID NO:135,
b) phén tir lién két bao gdm ving CDR1 chubi ning cia SEQ ID NO:139, viing CDR2 chudi
ning ctia SEQ ID NO:140, va ving CDR3 chudi ning ciia SEQ ID NO:141,
c) phén tir lién két bao gdm viing CDR1 chudi ning cia SEQ ID NO:139, ving CDR2 chudi
ning cta SEQ ID NO:134, va viing CDR3 chudi ning ctia SEQ ID NO:145,
d) phan tir lién két bao gdm ving CDR1 chudi ning ciia SEQ ID NO:139, viing CDR2 chudi
ning ctiia SEQ ID NO:151, va ving CDR3 chudi ning ctia SEQ ID NO:152,
e) phan tir lién két bao gdbm ving CDR1 chudi ning ctia SEQ ID NO:139, viing CDR2 chudi
ning ciia SEQ ID NO:134, va ving CDR3 chudi ning ctia SEQ ID NO:152,
f) phén tir lién két bao gdm ving CDRI chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
ning ctia SEQ ID NO:151, va viing CDR3 chudi niing ctia SEQ ID NO:161,
g) phan tir lién két bao gdm ving CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
nang cua SEQ ID NO:151, va ving CDR3 chubi ning cia SEQ ID NO:162, va
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h) phan i lién két bao gdm ving CDR1 chudi ning cia SEQ ID NO:139, ving CDR2 chudi
ning cia SEQ ID NO:134, va ving CDR3 chudi niing ctia SEQ ID NO:141.

Theo phuong 4n dugc wu tién, phén tir lién két bao gdm ving CDR1 chudi niing chira
trinh tur axit amin SEQ ID NO:139, ving CDR2 chudi niing chira trinh ty axit amin SEQ ID
NO:134, va vung CDR3 chudi ning chira trinh ty axit amin SEQ ID NO:145 hoic SEQ ID
NO: 152.

Theo phuong 4n khac, cic phan tir lién két cia ngudi theo sang ché duoc chon tir
nhém bao gdm:
a) phén tir lién két c¢6 ving CDR1 chudi ning ciia SEQ ID NO:133, viing CDR2 chudi ning
ciia SEQ ID NO:134, va ving CDR3 chudi ning ctia SEQ ID NO:135, ving CDR1 chudi
nhe cia SEQ ID NO:136, ving CDR2 chudi nhe ctia SEQ ID NO:137, va ving CDR3 chudi
nhe cia SEQ ID NO:138,
b) phan ti lién két bao gdbm ving CDR1 chudi ning ctia SEQ ID NO:139, viing CDR2 chubi
ning ciia SEQ ID NO:140, va ving CDR3 chudi ning cuia SEQ ID NO:141, ving CDR1
chudi nhe cua SEQ ID NO:142, ving CDR2 chudi nhe ciia SEQ ID NO:143, va ving CDR3
chudi nhe ctia SEQ ID NO:144,
¢) phan tir lién két bao gdbm viing CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chuéi
ning cia SEQ ID NO:134, va viing CDR3 chudi ning ctia SEQ ID NO:145, ving CDR1
chudi nhe ciia SEQ ID NO:146, ving CDR2 chudi nhe ciia SEQ ID NO:174, va ving CDR3
chudi nhe ctia SEQ ID NO:147,
d) phan tir lién két bao gdm ving CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
ning caa SEQ ID NO:134, va ving CDR3 chudi ning ciia SEQ ID NO:145, viung CDRi
chubi nhe ciia SEQ ID NO:148, ving CDR2 chudi nhe ciia SEQ ID NO:149, va ving CDR3
chudi nhe ctia SEQ ID NO:150,
¢) phan tir lién két bao gdm ving CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chusdi
nang cia SEQ ID NO:151, va vung CDR3 chudi ning cua SEQ ID NO:152, ving CDR1
chudi nhe caa SEQ ID NO:153, viing CDR2 chudi nhe ctia SEQ ID NO:154, va ving CDR3
chudi nhe cia SEQ ID NO:155,
f) phan tr lién két bao gdm ving CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chubi
ning ctia SEQ ID NO:134, va ving CDR3 chudi ning ciia SEQ ID NO:152, ving CDRI
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chudi nhe cia SEQ ID NO:148, ving CDR2 chudi nhe ctia SEQ ID NO:149, va ving CDR3
chudi nhe ctia SEQ ID NO:150,

g) phan tir lién két bao gdm ving CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning ctia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:156, ving CDR2 chubi nhe ciia SEQ ID NO:157, va ving CDR3
chudi nhe ciia SEQ ID NO:158,

h) phan tir lién két bao gdm viing CDR1 chudi ning cia SEQ ID NO:139, ving CDR2 chubi
nang cua SEQ ID NO:134, va vung CDR3 chudi n3dng cua SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:148, ving CDR2 chudi nhe ctia SEQ ID NO:159, va ving CDR3
chudi nhe ctia SEQ ID NO:160,

i) phan tir lién két bao gdm ving CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning cia SEQ ID NO:151, va ving CDR3 chudi ning cia SEQ ID NO:161, ving CDR1
chudi nhe cua SEQ ID NO:142, ving CDR2 chudi nhe ctia SEQ ID NO:143, va ving CDR3
chudi nhe ctia SEQ ID NO:144,

j) phan tir lién két bao gdbm viing CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
nang cua SEQ ID NO:151, va vung CDR3 chubi nang cua SEQ ID NO:162, ving CDR1
chudi nhe ctia SEQ ID NO:163, viing CDR2 chudi nhe ctia SEQ ID NO:164, va ving CDR3
chudi nhe ciia SEQ ID NO:165,

k) phan tir lién két bao gdbm viing CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
ning cta SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:152, ving CDRI1
chudi nhe cia SEQ ID NO:166, viing CDR2 chudi nhe ctia SEQ ID NO:167, va ving CDR3
chudi nhe ciia SEQ ID NO:168,

1) phan tir lién két bao gdbm viing CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
ning cia SEQ ID NO:134, va ving CDR3 chudi ning cua SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:169, ving CDR2 chudi nhe ctia SEQ ID NO:149, va ving CDR3
chudi nhe ciia SEQ ID NO:150,

m) phan tir lién két bao gdbm ving CDR1 chudi ning cia SEQ ID NO:139, viing CDR2
chudi ning ciia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:141, ving
CDRI1 chudi nhe caa SEQ ID NO: 163, viing CDR2 chudi nhe cia SEQ ID NO:169, va viing
CDR3 chudi nhe ctia SEQ ID NO:170,
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n) phan tr lién két bao gdbm viing CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning ciia SEQ ID NO:134, va viing CDR3 chudi ning cia SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:171, ving CDR2 chudi nhe ctia SEQ ID NO:164, va ving CDR3
chudi nhe cia SEQ ID NO:172,
0) phén tir lién két bao gdm viing CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning cia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:145, ving CDRI1
chudi nhe cia SEQ ID NO:142, vung CDR2 chudi nhe ciia SEQ ID NO:143, va ving CDR3
chudi nhe cia SEQ ID NO:173, va
p) phan tir lién két bao gdbm viing CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning ctia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:152, ving CDR1
chudi nhe cia SEQ ID NO:142, viing CDR2 chudi nhe ctia SEQ ID NO:143, va ving CDR3
chudi nhe cia SEQ ID NO:144.

Theo phuong 4n khéc, cac phan tir lién két ciia ngudi theo sang ché dugc chon tir
nhém bao gdm: ,
a) phan tir lién két bao gdm ving CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
nang cua SEQ ID NO:134, va ving CDR3 chudi ning ciia SEQ ID NO:145, ving CDRI
chudi nhe ctia SEQ ID NO:146, ving CDR2 chudi nhe ciia SEQ ID NO:174, va ving CDR3
chudi nhe cua SEQ ID NO:147,
b) phan tir lién két bao gdm ving CDR1 chudi ning cia SEQ ID NO:139, ving CDR2 chudi
ning ctia SEQ ID NO:134, va ving CDR3 chudi ning cua SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:171, ving CDR2 chudi nhe cia SEQ ID NO:164, va ving CDR3
chudi nhe ctia SEQ ID NO:172,
¢) phan tir lién két bao gdbm ving CDR1 chudi ning ctia SEQ ID NO:139, ving CDR2 chudi
ning ctia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ ID NO:145, ving CDRI
chudi nhe ciia SEQ ID NO:142, ving CDR2 chubi nhe ciia SEQ ID NO:143, va ving CDR3
chudi nhe cia SEQ ID NO:173, va
d) phén tir lién két bao gdm ving CDR1 chudi ning ciia SEQ ID NO:139, ving CDR2 chudi
ning cia SEQ ID NO:134, va ving CDR3 chudi ning ctia SEQ ID NO:152, ving CDR1
chudi nhe ctia SEQ ID NO:142, viing CDR2 chudi nhe ciia SEQ ID NO:143, va ving CDR3
chudi nhe ctia SEQ ID NO:144.
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Theo phuong 4n khéc, phan tir lién két theo sang ché duge chon tir nhém bao gdm

a) phan tir lién két bao gdbm ving bién ddi chudi ning cia SEQ ID NO:
b) phan tir 1ién két bao gdbm ving bién ddi chudi ning cia SEQ ID NO:
¢) phan i lién két bao gdm ving bién dbi chudi ning ciia SEQ ID NO:
d) phan tir lién két bao gdbm ving bién ddi chudi ning cia SEQ ID NO:
e) phan tir lién két bao gdm ving bién dbi chudi ning ciia SEQ ID NO:
f) phén tir lién két bao gdm ving bién dbi chudi ning cia SEQ ID NO:
g) phan tir lién két bao gdbm ving bién ddi chudi ning cia SEQ ID NO:
h) phan tir lién két bao gdm viing bién ddi chubi ning cia SEQ ID NO:
i) phan tir lién két bao gdm ving bién ddi chudi ning cia SEQ ID NO:
j) phén tir lién két bao gdm ving bién dbi chudi ning cia SEQ ID NO:
k) phén tir lién két bao gdm ving bién ddi chudi ning ctia SEQ ID NO:
1) phén tir lién két bao gdm ving bién dbi chudi ning cia SEQ ID NO:
m) phén tir lién két bao gdm ving bién ddi chudi ning ctia SEQ ID NO:
n) phén tir lién két bao gdm ving bién ddi chudi ning ctia SEQ ID NO:
0) phén tir lién két bao gdm ving bién ddi chudi ning ctia SEQ ID NO:
p) phén tr lién két bao gdbm ving bién ddi chudi ning ctia SEQ ID NO:

2,
6,
10,
14,
18,
22,
26,
30,
34,
38,
42,
46,
50,
54,
58, va
62.

Theo phuong 4n, phén tir lién két theo sang ché duge chon tir nhém bao gbm phéan tir

lién két bao gdm viing bién ddi chudi ning cia SEQ ID NO: 10, phan tir

lién két bao gbébm

ving bién dbi chudi ning ctia SEQ ID NO: 54, phén tir lién két bao gdm ving bién dbi chudi
ning ciia SEQ ID NO: 58, va phan tir lién két bao gbm viing bién d6i chudi ning ctia SEQ
ID NO: 62.

Theo phuong an khéac, cic phéan tr lién két theo sang ché bao gdm ving bién dbi

Theo phuong 4n khéc, phén tir 1ién két dugc chon tir nhém bao g6m

chudi nhe chua trinh ty axit amin dugc chon tir nhém bao g@)m SEQ ID NO:4, SEQ ID
NO:8, SEQ ID NO:12, SEQ ID NO:16, SEQ ID NO:20, SEQ ID NO:24,
SEQ ID NO:32, SEQ ID NO:36, SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID
NO:52, SEQ ID NO:56, SEQ ID NO:60, va SEQ ID NO:64.

SEQ ID NO:28,

a) phén tir lién két bao gbm ving bién ddi chudi ning ciia SEQ ID NO: 2 va ving bién

ddi chudi nhe ciia SEQ ID NO: 4,
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b) phan ti lién két bao gdm ving bién dbi chudi ning ciia SEQ ID NO: 6 va viing bién

c)

d)

g)

h)

)

k)

D

m) phan tir lién két bao gdm ving bién déi chudi ning cia SEQ ID NO:

n)

0)

p)

dbi chudi nhe caua SEQ ID NO: 8,

phan tir lién két bao gdbm viing bién dbi chudi ning cia SEQ ID NO:

dbi chudi nhe cua SEQ ID NO: 12,

phan tir lién két bao gdm ving bién ddi chubi ning cua SEQ ID NO:

dbi chudi nhe ciia SEQ ID NO: 16,

phan tir lién két bao gdbm viing bién ddi chudi ning cua SEQ ID NO:

dbi chudi nhe cia SEQ ID NO: 20,

phan tir lién két bao gdbm viing bién dbi chudi ning cia SEQ ID NO:

d6i chudi nhe caa SEQ ID NO: 24,

phan tir lién két bao gdbm ving bién ddi chudi ning ciia SEQ ID NO:

di chudi nhe cia SEQ ID NO: 28,

phan tir lién két bao gdbm viing bién dbi chudi ning cua SEQ ID NO:

dbi chudi nhe cua SEQ ID NO: 32,

phén tir lién két bao gdbm ving bién ddi chudi nang cia SEQ ID NO:

ddi chudi nhe ctia SEQ ID NO: 36,

phan tir lién két bao gdm ving bién ddi chudi ning cia SEQ ID NO:

dbi chudi nhe ciia SEQ ID NO: 40,

phan tir lién két bao gdm viing bién di chudi ning ctia SEQ ID NO:

di chudi nhe cuia SEQ ID NO: 44,

phan tir lién két bao gdm ving bién ddi chudi ning cia SEQ ID NO:

ddi chudi nhe cua SEQ ID NO: 48,

ddi chudi nhe cua SEQ ID NO: 52,

phan tir lién két bao gdm viing bién dbi chudi ning ctia SEQ ID NO:

d6i chudi nhe cia SEQ ID NO: 56,

phan ttr lién két bao gdbm ving bién ddi chudi ning ctia SEQ ID NO:

d6i chudi nhe cia SEQ ID NO: 60, va

phan tir lién két bao gdbm ving bién dbi chudi ning ciia SEQ ID NO:

d6i chudi nhe cia SEQ ID NO: 64.
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Theo phuong 4n, cic phan tir lién két cia ngudi theo sang ché dwgc chon tir nhém
bao gdm: phan tir lién két chira ving bién ddi chudi ning ciia SEQ ID NO: 10 va ving bién
ddi chudi nhe ciia SEQ ID NO: 12, phén tir lién két bao gdm ving bién ddi chudi ning cua
SEQ ID NO: 54 va ving bién dbi chudi nhe ciia SEQ ID NO: 56, phan tir lién két bao gdm
viing bién ddi chudi ning ciia SEQ ID NO: 58 va ving bién ddi chudi nhe ciia SEQ ID NO:
60, va phan tir lién két bao gdm ving bién ddi chudi ning cia SEQ ID NO: 62 va ving bién
d6i chudi nhe caa SEQ ID NO: 64.

Theo phuong 4n dugc wu tién, cdc phan tir lién két theo sang ché ding dé su dung
lam thubc, va tét hon 1a ding @& sir dung trong chin doan, diéu tri va/hoic phong ngira
nhidm virut cim gay ra bdi c4c virut cim A va/hodc B. Tét hon 13, virut cim ma gy ra bénh
nhiém virut cim va ma c6 thé diéu tri dugc b’fmg cach str dung céc phéan tir lién két coa sang
ché 13 virut cim thudc nhém phat sinh 1 va/hodic 2, va/hodc virut cim B. Sang ché ciing dé
cap dén duoc phdm bao gbm it nhit mdt phan tir lién két theo sang ché, va ta dugc duoc
dung.

Theo phuwong 4n khéc sang ché d& cap dén viéc sir dung phan tir lién két theo sang ché
trong viéc bao ché thudc @& chén doan, phong ngtra, va/hodc diéu tri nhidm virut cim. Céc
bénh truyén nhim nhu vy c6 thé xuét hién & cac quin thé nho, nhung ciing ¢6 thé 13y lan
khép thé gidi trong céc dich bénh theo mua hoic, tdi té hon, trong cac dai dich toan cAu ma
hang triéu c4 thé c6 nguy co méc bénh. Sang ché d& cap dén cac phan tir lién két ma c6 thé
trung hoa sy gy nhiém cua céc chiing virut cim ma giy ra cac dich bénh theo mua nhu vay,
cling nhu céc dai dich tiém tang. Piéu quan trong 1a viéc phong ngira va diéu tri hién nay c6
thé dwoc dam bao bing cac phén tir lién két clia sang ché lién quan dén cac typ phu virut
ciim khac nhau vi dd boc 16 ring cac phén tir lién két cua sang ché c6 kha ning trung hoa
chéo cac typ phu virut cam A khac nhau thudc ca nhém phét sinh 1, bao gdm cac typ phu
H1, H2, H5, H6, H8, H9 va H11 va nhém phat sinh 2, bao gdm cac typ phu H3, H4, H7 va
H10 cling nhu cac typ phu virut cim B.

Khia canh khac ctia sang ché bao gdm céc bién thé chirc ning ciia cac phén tir lién két
nhu duge xé4c dinh trong ban md ta ndy. Céc phan tir dwgc xem 13 céc bién thé chirc ning
ctia phan tir lién két theo sang ché, nu cac bién thé c6 kha ning canh tranh dé lién két dic

hiéu véi virut cim hodc manh cua ching bang céc phan tr lién ket “ban dau” hodc “tham
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chiéu”. N6i cach khéc, cac phén tr dugc xem 1a céc bién thé chuc ning ciia phén tir lién két
theo sang ché khi cic bién thé chirc ning van c6 kha ning lién két véi cing epitop hoic
chdng 1én epitop cta virut cim hodic méanh cia ching. Véi muc dich nay cta sang ché, thuét
ngit “ban dau” va “tham chiéu” s& dugc st dung 13 cac tir ddng nghia, nghia 1a thong tin cta
phan tir tham chiéu hodc phén tir ban d4u, hoic chinh phan tir vat 1y c¢6 thé tao ra co s¢ dé
bién ddi. Céc bién thé chuc ning bao gdm, nhung khong giéi han &, cac din xuit ma hiu
nhu tuong tu vé trinh tu chu tric co sd, bao gém céc din xut ma co cac bién ddi vé thy thé
Fc hodc cac viing khéc lién quan dén cac chirc ning tic dong, va/hodc chira cac bién dbi in
vitro hodc in vivo, vi du nhu héa hoc va/hoic sinh héa, ma khéng dugc tim thiy trong phén
tir lién két ban diu. Cac bién dbi nhu vy bao gdm, chi gom axetyl hoa, axyl hoa, gén cong
hoéa tri ciia nucleotit hodic din xuit ciia nucleotit, gén cdng hoa tri cia lipit hoc din xut cia
lipit, lién két chéo, tao lién két disulfua, glycosyl héa, hydroxyl hoa, metyl hoa, oxy hoa,
pegyl hoa, xir ly phén hiy protein, phosphory héa, va tuong tu.

Nb6i theo cach khac, cac bién thé chirc ning c6 thé 1a cac phan tir lién két nhu dugc
dinh nghia trong sang ché bao gbdm trinh tw axit amin chira cic phin thay thé, phén thém
vao, phﬁn x6a di hodic cac td hogp cua ching cia mdt hodc nhiéu axit amin so véi trinh tu cac
axit amin ciia cac phéan tr lién két ban déu. Hon nita, cac bién thé chic ning c6 thé bao gbm
viée cét ngén trinh ty axit amin & mot trong hai hoic c4 hai du amino hoic carboxyl. Cac
bién thé chirc ning theo sing ché c6 thé co 4i luc lién két gibng nhau hodc khéac nhau, cao
hon hoic thip hon so vé6i phén tir lién két ban ddu nhung van c6 kha ning lién két voi virut
cim ho#ic manh cia ching. Vi du, cac bién thé chirc ning theo sang ché c6 thé c6 4i luc lién
két tang hodc gidm véi virut cim hodic manh cla né so véi cac phan tir lién két ban dau. Tét
hon 13, trinh tu cc axit amin ciia cdc viing bién dbi, bao gdm, nhung khong gidi han &, cac
vung khung, céc vung siéu bién, cu thé 1a cac vung CDR3, dugc bién dbi. Noi chung, céac
ving bién dbi chudi nhe va chudi niing bao gdm ba ving siéu bién, bao gdm ba CDR, va cac
vung c¢6 tinh bdo toan cao hon, dugc goi la cac vung khung (framework region - FR). Céc
viing siéu bién bao gdm céc gdc axit amin tir cac CDR va cac gbc axit amin tir cac viing siéu
bién. Cac bién thé chirc ning ciing thudc pham vi ciia sang ché c6 mirc gidng va/hoic tuong
dbng vé trinh tu axit amin it nhat khoang 50% dén khoang 99%, t&t hon 14 it nhit khoang
60% dén khoang 99%, t6t hon nita 1a it nhit khoang 70% dén khoang 99%, tham chi tét hon
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nita 13 it nhit khoang 80% dén khoang 99%, t6t nhét 13 it nh4t khoang 90% dén khoang 99%,
dic biét tdt 1a it nhit khoang 95% dén khoang 99%, va dic biét tot hon nita 1 it nhat khoang
97% dén khoang 99% so v&i cac phén tir lién két ban dau nhu dugc x4c dinh trong ban md ta
nay. Céc thuat toan may tinh vi du nhu, chf gé‘m, Gap hodc Bestfit d3 dugc nguoi c6 trinh do
trung binh trong linh vuc k¥ thuét nay biét dén c6 thé duge sir dung dé can thing hang mot
cach t6i wu cac trinh tu axit amin dé dugc so sanh va xac dinh cac géc axit amin tuong tu
hoidc giéng nhau. Céc bién thé chirc ning c6 thé thu duge bing céach bién dbi cac phén tir
lién két ban du hodc cac phin ciia ching bang phuong phép sinh hoc phan tir thong thudng
da biét trong linh vuc k§ thuét nay bao gdm, nhung khong gi6i han &, PCR error-prone, gy
dot bién dinh hudng oligonucleotit, giy dot bién dinh huéng vi tri va sap xép lai chudi ning
va/hodc chudi nhe. Theo phuong 4n, cac bién thé chirc ning clia sing ché c6 hoat tinh trung
hoa chéng lai c4c virut cim A thudc nhém 1 va nhém 2, va/hodc cac virut caim B. Hoat tinh
trung hoa c¢6 thé nhu nhau, hodc cao hon hogc thdp hon so véi céc phéan tir lién két ban dau.
Do d6, khi thut ngir phan tir lién két (cia ngudi) duge sit dung, thuat ngit ndy ciing bao
gdm céc bién thé chirc niing cua phén tir lién két (ctia ngudi). Cac thir nghiém &€ xdc dinh
phén tir lién két bién thé c6 hoat tinh trung hoa hay khong da dugce biét rong rii trong linh
vuc k¥ thuit nay (xem tai liéu WHO Manual on Animal Influenza Diagnosis and
Surveillance, Geneva: T chirc y t& Thé gidi, 2005 phién ban 2002.5).

Theo khia canh khac, sang ché bao gém cac thé 1ién hop mién dich, tec la, cac phan
tir bao gdm it nhit mot phén tir lién két nhu dwgc xac dinh trong ban mo ta nay va con bao
g@)m it nhit mot dudi, vi du, chi gém nhém/chét c6 thé phéat hién dugc. Cling dugc dé cap
dén trong sang ché 1a cdc hdn hop cta céc thé lién hop mién dich theo séng ché hogc cac hdn
hop ctia it nhat mét thé lién hop mién dich theo sang ché va phan tir khac, nhu 1a chét diéu
tri hosic phan tir lién két hoic thé lién hop mién dich khac. Theo phuong 4n khéc, céc thé
lién hop mién dich cla sang ché c6 thé bao gdm nhiéu hon mot dudi. Cac dudi ndy c6 thé
gidng nhau hodc khic nhau va c6 thé dugc ghép nbi/duge lién hop khong cong héa tri véi
cac phan tir lién két. (Cac) dudi ciing c6 thé dugc ghép ndi/duge lién hop truc tiép véi cac
phén tir lién két ctia ngudi thong qua lién két cong hoéa tri. Néi theo cach khac, (cac) dudi co

thé duge ghép nbi/duge gén cac phan tir lién két nhy c6 mot hogc nhi€u cac hop cht lién
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két. Cac ky thuat dé lién hop céc dudi v6i cac phan tir lién két da dugc ngudi ¢b trinh do
trung binh trong linh vuc k§ thuét nay biét rd.

Céc dudi ciia cac thé lién hgp mién dich cia sang ché co thé 1a cac chét didu tri,
nhung ching ciing ¢ thé 13 cic nhém/cac chit c6 thé phat hién dugc. Céac dudi thich hop
trong tri liéu va/hodc phong ngira c6 thé 13 cac chit doc hodic cic phan chirc ning cua chung,
céc chét khang sinh, cac enzym, céc phén tir lién két khac ma ting cudong qua trinh thuc bao
hoic kich thich mién dich. Céc thé lién hop mién dich bao gdm chit c6 thé phat hién dugc
¢6 thé duoc sir dung trong chin doan dé, vi du, danh gia xem d6i twong c6 bi nhiém virut
cum hay khong hodc dé diéu chinh sy phat trién hodc su tién trién cta nhifm virut cim 13
mot phén clia qua trinh xét nghiém 1am sang dé, vi du, xac dinh hiéu qua cia ché do tri liéu
da néu. Tuy nhién, chiing ciing ¢6 thé dugc sir dung cho cac muc dich phat hién va/hoic
phan tich va/hodc chén doan khac. C4c nhém/cic chét c6 thé phat hién dugc bao gbm,
nhung khong gigi han &, cac enzym, cac nhom phu gia, cac vat li€u huynh quang, céc vat
liéu phat quang, cic vat li€u phéat quang sinh hoc, cac vat liéu phong xa, cac kim loai phat ra
pozitron, va cac ion kim loai thuén tir khong c6 tinh phong xa. Cac dudi dugc st dung dé
danh ddu cic phéan tir lién két nhdm cic muc dich phat hién vi/hodc phén tich va/hoic chin
doén tiry thude vao cac k¥ thudt va/hodc phuong phéap phét hién/phan tich/chin doan cu thé
duge sir dung vi du, chi gém, nhudm héa md mién dich ddi véi cac miu (md), phat hién
bing bao ké dang dong, phét hién bing bao ké quét laze, cac thir nghiém mién dich huynh
quang, cdc thir nghiém chit hip phy mién dich gén enzym (enzyme-linked immunosorbent
assay - ELISA), c4c thtr nghiém mién dich phéng xa (radioimmunoassay - RIA), cac tht
nghiém sinh hoc (vi du, cac thir nghiém thuc bao), cic ng dung thdm tach protein, v.v. Cac
chét danh d4u thich hop cho céc k§ thuét va/hodc cac phuong phap phat hién/phan tich/chdn
doan di dugc nguoi c6 trinh d9 trung binh trong linh vuc k¥ thuét nay nay biét r5.

Hon nita, cac phan tir lién két hodic cac thé lién hop mién dich ctia ngudi clia séng ché
cling c6 thé duge gin véi cac gia thé rin, ma dic biét hiru ich d6i véi cac thir nghiém mién
dich in vitro hodc viéc tinh ché céc virut cim hodic cdc manh cua chung. Céac gia thé rin nhu
vay c6 thé x6p hodc khong xdp, phing hoic khong phing. Cac phan tir lién két clia sang ché
c6 thé dugc dung hgp véi céc trinh tw chi thi, nhu 14 peptit dé tao diu kién thuan lgi cho

viée tinh ché. Cac vi du bao gbm, nhung khong giéi han &, dudi hexa-histidin, dudi
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hemagglutinin (HA), dudi myc hodc dudi flag. N6i theo cach khac, khang thé c6 thé duge
gin khang thé thir hai dé tao ra khang thé thé lién hop khéc loai. Theo khia canh khéc, cac
phan tir lién két ciia sang ché c6 thé dugc lién hop/dwoc gén v6i mot hoic nhidu khang
nguyén. Tt hon 13, cic khang nguyén nay 1 céc khang nguyén ma dugc nhan biét bsi hé
mién dich ciia ddi twgng ma thé lién hop phan tir lién két-khang nguyén dugc sit dung cho
d6i twrong nay. Cac khang nguyén c6 thé gidng nhau, nhung ciing ¢6 thé khac nhau. Cac
phuong phép lién hop dé gén cac khang nguyén va cac phan tir lién két da dugc biét dén
rdng réi trong linh vuc k¥ thuat ndy va bao gdm, nhung khong giéi han &, viéc sir dung cac
cht lién két chéo. Cac phan tir lién két cua sang ché s& lién két voi HA cua virut cam va céc
khang nguyén duogc gin véi cac phan tir lién két s& khoi dong cudc tén cong té bao T manh
mé trén thé lién hop, didu nay, cudi cing din dén phé hiy virut cam.

Sau khi tao ra cac thé lién hgp mién dich bing con dudng hoa hoc bing céach lién hop
truc tiép hodic gian tiép, thong qua yéu tb lién két ching han, cac thé lién hop mién dich c6
thé duge tao ra 14 cac protein dung hop bao gdm céc phén tir lién két cua sang ché va dudi
thich hgp. Cac protein dung hop c6 thé dugc tao ra bang cac phuong phap da biét trong linh
vue k§ thuét nay nhu 13, vi du, bing con dudng tai td hop bing cach tao ciu trac cac phén tr
axit nucleic bao gdm céc trinh tw nucleotit ma hoa cac phan tir lién két trong khung véi cac
trinh tu nucleotit ma hoéa (c4c) dudi thich hgp va sau d6 biéu hién cac phan tir axit nucleic.

Khia canh khéc clia sang ché d& c4p dén phan tir axit nucleic ma héa it nhit phén tir
lién két, bién thé chirc ning hoic thé lién hop mién dich theo sang ché. Céac phan tir axit
nucleic ndy c6 thé duge sir dung 1am céc chét trung gian cho cic muc dich tach dong, vi du
trong quy trinh tdng cudng 4i luc nhu dugec md ta & trén. Theo phuong &n dugce wu tién, cac
phan tir axit nucleic dugc phan 14p hoic tinh ché.

Ngudi ¢6 trinh d6 trung binh trong linh vuc k§ thuat nay biét ring cac bién thé chuc
ning ciia cic phan tir axit nucleic nay ciing thuéc pham vi cia sang ché. Cac bién thé chuc
nang 1a céc trinh tu axit nucleic ma c6 thé dugc dich ma truc tiép, bing cach sir dung ma di
truyén chudn, dé tao ra trinh tu axit amin giéng vOi trinh tu axit amin dugc dich ma tir cac
phén tir axit nucleic ban dau.

T6t hon 13, cac phan tir axit nucleic ma hoa cac phén tir lién két bao gbm cac ving

CDR nhu dugc mo td & trén. Theo phuong an khac, cidc phén tr axit nucleic ma héa cac
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phan tir lién két chira hai, ba, bbn, nim hodc thadm chi c& sau ving CDR cua cac phan tir lién
két cua sang ché.

Theo phuong an khac, céc phan tir axit nucleic ma hoéa cic phén tir lién két bao gém
chudi niing chira cac trinh ty chudi ning bién ddi nhu duoc mod ta & trén. Theo phwong 4n
khac cac phén tir axit nucleic ma hoa cac phén tir lién két bao gdm chudi nhe chira cac trinh
tw chudi nhe bién ddi nhu dugc mo ta & trén. Céc trinh ty nucleotit va trinh tu c4c axit amin
ctia cac ving bién dbi chudi nang va chudi nhe ctia cac phéan tir lién két cla sang ché dugc
dua ra dudi day.

Khia canh khéc cta sang ché @& cap dén céc vecto, tic 13 cac chu tric axit nucleic,
bao gdm mat hodc nhiéu phan tir axit nucleic theo sang ché. Cac vecto c6 thé dugce tao ra tir
cac plasmit vi du, chi gé‘m, F, R1, RP1, Col, pBR322, TOL, Ti, v.v.; cdc cosmit; cac thé thuc
khuén nhu 13 lambda, lambdoit, M13, Mu, P1, P22, QB, T-chin, T-1&, T2, T4, T7, v.v.; c4c
virut thye vat. Céc vecto ¢6 thé dugce st dung dé tach dong va/hodc dé biéu hién cac phan tir
lién két cua sang ché va tham chi c6 thé dugc sir dung cho lidu phap gen. Céc vecto bao gdm
mot hodc nhiéu phén tir axit nucleic theo sédng ché dugc lién két hoat dong v6i mot hodc
nhidu phan tir axit nucleic diéu hoa qua trinh biéu hién cling thudc pham vi clia sing ché.
Viéc chon vecto phu thudc vao cac qua trinh tai tb hop tiép theo va vt chi dugc s dung.
Viéc dua cac vecto vao cac té bao vat chi c6 thé bi anh huéng bdi, chi gé‘m, chuyén nhiém
canxi phosphat, gdy nhiém virut, chuyén nhiém qua DEAE-dextran, chuyén nhiém
lipofectamin hozc dién di. Cac vecto c6 thé tu sao chép hoic ¢ thé sao chép cling v6i nhiém
séc thé ma no6 duogc hop nhét vao. T8t hon 13, céc vecto chira mot hodc nhiéu chi thi chon
loc. Viéc chon cac chi thi ¢6 thé tiy thude vao cac té bao vat chi dugc chon, mic du diéu
nay khdng mang tinh quyét dinh v6i sang ché nhu duge ngudi c6 trinh dd trung binh trong
linh vuc k§ thuat nay biét 3. Chang bao gbm, nhung khong giéi han &, kanamyxin,
neomyxin, puromyxin, hygromyxin, zeoxin, gen tumidin kinaza tr virut Herpes don gidn
(thymidine kinase gene from Herpes simplex virus: HSV-TK), gen dihydrofolat reductaza tir
chudt (dhfr). Cac vecto bao gdbm mot hodc nhiéu phéan tir axit nucleic ma héa cac phan tit
lién két cua nguoi nhu duge mo ta & trén dugce lién két hoat dong véi mot hodc nhiéu phén
tir axit nucleic ma héa cac protein hoic cic peptit ma c6 thé dugc st dung dé phén 1ap céc

phan tir lién két ctia ngudi thude pham vi ctia sang ché. Cac protein hodc cac peptit ndy bao
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gbm, nhung khéng giéi han &, glutathion-S-transferaza, protein lién két véi maltoza,
polyhistidin lién két v6i kim loai, protein phat huynh quang xanh, luxiferaza va beta-
galactosidaza.

Céc vat chil chira mot hodc nhiéu ban sao cia cic vecto dugc dé cdp ¢ trén la dbi
tugng khac clia sang ché. Tét hon 13, cac vat chi 1a cac té bao vat chil. Céc té bao vat cha
bao gém, nhung khong giéi han &, cac té bao c6 ngudn gdc doc vat cb vi, thuc vat, con
tring, ndm hodc vi khuan. Cac té bao vi khuin bao gdm, nhung khéng giéi han &, céc té bao
tir vi khudn Gram dwong hoic vi khudn Gram 4m nhu 13 mot sb loai thudc gibng
Escherichia, nhu 1a E. coli, va Pseudomonas. Trong nhém cac té bao nim, t6t hon 1a cac té
bao ndm men dugc sir dung. Viéc biéu hién & nAm men c6 thé dat dugc bﬁng cach sir dung
céc ching ndm men vi du, chi gom, Pichia pastoris, Saccaromyces cerevisiae va Hansenula
polymorpha. Hon nita, cc té bio con trung nhu 13 c4c t& bao tir Drosophila va Sf9 ¢6 thé
duge sir dung 1am céac t& bao vat chu. Ngoai ra, cac té bao vat chii c6 thé 1a céc t& bao thuc
vét, vi du, chi gom, céc té bao tir ciy trdng ndng nghiép nhu 1a cdy tréng 1am nghiép, hoic
cac té bao tir cac cdy trong cung cip lwong thuc va céc nguyén liéu thd nhu 1a céc cay ngil
cbc, hodc cac cay thudc, hoic céc té bao tir cdy canh, hoac céac té bao tir cay hoa than cu. Céac
cdy trong chuyén ddi (chuyén gen) hodc cac té bao thuc vat dugc tao ra bang cac phuong
phap da biét, vi du, chuyén gen qua Agrobacterium, bién nap dia 14, bién nap té bao nguyén
sinh bang cach chuyén ADN nhd polyetylen glocol, dién di, ding séng siéu 4m, vi tiém hoic
chuyén gen bing stng bin gen. Ngoai ra, hé biéu hién thich hop c6 thé 1a hé baculovirut.
Céc hé biéu hién bing cach sir dung cac té bao dong vt c6 v, nhu 14 té bao trimg chudt
ddng Trung Quéc (Chinese Hamster Ovary: CHO), céc té bao COS, cac té bao BHK, céc té
bao NSO hoic cac t& bao hic td Bowes duge uu tién trong sang ché. Cac té bao dong vat co
vl cung cip céc protein dugc biéu hién voi cac bién ddi sau dich ma hau nhu twong ty voi
cac phan tir ty nhién c6 ngudn gc dong vat c6 vii. Bai vi sang ché @& cap dén cac phan tir
ma c6 thé da duogc st dung cho con nguoi, nén hé biéu hién & ngudi hoan toan ddc biét dugc
wu tién. Do d6, tham chi t&t hon nita 13, cac té bao vat chu 1a cac té bao & nguoi. Céc vi du
cia céc té bao cua nguoi. Cac vi du vé cac té bao & nguoi, chi gém, cac té bao HeLa, 911,
AT1080, A549, 293 va HEK293T. Theo cdc phuong 4n dugc uu ti€n, cac té bao san xuit

cua nguoi bao gdm it nhat phan chic ndng cda trinh tu axit nucleic ma héa ving adenovirut
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El & dang biéu hién dugc. Theo céc phuong 4n dugce uu ti€n hon, cac té bao vat chu da néu
dugce tao ra tir vong mac clia ngudi va duge 1am bat tir bing cac axit nucleic bao gdm céc
trinh ty adenoviral E1, nhu 14 cac t& bao 911 hogic dong té bao duoc luu giir tai Ngan hang
ching gidng Chau Au (European Collection f Cell Cultures - ECACC), CAMR, Salisbury,
Wiltshire SP4 OJG, Vuong qudc Anh ngay 29 thang 2 nim 1996 véi sd higu lhwu giit
96022940 va dugc ban v6i nhan hiéu PER.C6® (PER.C6 1a nhan hiéu dd dugc bao hodang
ky cta Crucell Holland B.V.). Nhim muc dich ctia sang ché, “cac t& bao PER.C6” diung dé
chi cac té bao duogc luu giir v6i s6 hidu 96022940 hoic cac té bao nguyén thuy, di qua xudi
hodc ngugc cling nhu céc té bao hau dué tir té bao nguyén thly cua cac té bao duoc luu gitt
cling nhu cac din xuit bit ky cia ching. Viéc san xuét cic protein tai t6 hop trong céac té
bao vt chil ¢6 thé duge thuc hién theo cac phuong phap da biét trong linh vuc k§ thuat nay.
Viée str dung cac t& bao duoc ban v6i nhan hiéu PER.C6® 1am nguyén liéu dé san xuét cac
protein lién quan dugc mé ta trong WO 00/63403 clia ma dugc két hgp toan bd trong ban
mo t4 ny bang cach vién dan.

Theo phuong 4n khac, cac phan tir 1ién két ctia sang ché ciing c6 thé dugc tao ra trong
dong vat c6 via chuyén gen khong phai ngudi, chi gom, tho, dé hodic bo, va dugc tiét vao sira
ctia chiing ching han.

Theo phuong 4n khac nita, cic phén tir lién két theo sang ché c6 thé duge tao ra boi
dong vat c6 vii chuyén gen khong phai ngudi, vi du nhu 13 chudt hodc tho chuyén gen ma
biéu hién cac gen globulin mién dich cta ngudi. Tét hon 13, dong vét ¢b vi chuyén gen
khong phai ngudi c6 hé gen bao gdm gen chuyén chudi ning ctia ngudi va gen chuyén chubdi
nhe cuia ngudi méa hoa tAt ca hodc mot phé“m cac phan tr lién két cua nguodi nhu duge mo ta &
trén. Pong vt c6 va chuyén gen khong phai ngudi c6 thé dugc giy mién dich bing ché
phim dugc tinh ché hozc 1am giau chira virut cim hoc manh cuia chiing. Phac dd gdy mién
dich cho dong vat c6 vu khong phai nguoi dd duge thiét 14p r6 rang trong linh vuc k§y thuat
nay. Xem tai liéu Using Antibodies: A Laboratory Manual, bién tip boi: E. Harlow, D. Lane
(1998), Cold Spring Harbor Laboratory, Cold Spring Harbor, New York va Current
Protocols in Immunology, bién tdp béi: J.E. Coligan, A.M. Kruisbeek, D.H. Margulies, E.M.
Shevach, W. Strober (2001), John Wiley & Sons Inc., New York, céc tai li¢u dugc Kkét hop

trong ban mo ta ndy bing cach vién din. Cac phic dd gay mién dich thudng bao gbm nhiéu
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lan gdy mién dich, c6 hoic khong c6 chét bd trg nhu 13 chét bd trg Freund déy da va chat bd
trg Freund khong ddy dd, nhung ciing c6 thé bao gdm viéc gy mién dich bang ADN trén.
Theo phuong 4n khéc, cac phén tir lién két cia ngudi duge tao ra béi cac té bao B, tuong
bao va/hodc céac té bao ghi nhé duge tao ra tir dong vét chuyén gen. Theo phuong an khac
nfra, cac phan tir lién két cua nguoi dugce tao ra boi té bao lai, ma dugc diéu ché béng cach
dung hop céc té bao B thu duoc tir dong vat cé va chuyén gen khong phai ngudi duge mb ta
& trén sang cac té bao dugc 1am bt tir. Cac té bao B, trong bao va té bao lai nhu c6 thé thu
dugc tir ddng vat ¢ vi chuyén gen khong phai ngudi duge md ta & trén va cac phan tir lién
két cia ngudi nhu c6 thé thu duge tir dong vét c6 v chuyén gen khong phai ngudi, cac té
bao B, twong bao va/hoidc cac t& bao ghi nhd va té bao lai nhu dugc mod ta & trén ciing thudc
pham vi ciia sang ché.

Theo khia canh khéc nita, sang ché d& xuét cac ché phdm bao gdm it nhit phan tir lién
két, tbt hon 1a khang thé don dong ctia ngudi, theo sang ché, it nhét bién thé chirc ning cia
ching, it nhét thé lién hop mién dich theo sang ché va/hoic dang két hop cta chung. Ngoai
ra, cac ché phém c6 thé bao gém, chi g&m, cac phan tir lam 4n dinh, nhu 13 albumin hoic
polyetylen glycol, hoic cac mubi. Tét hon 13, cic mudi duge sir dung 1a cic mudi ma gitr
duogc hoat tinh sinh hoc mong mubn cla céac phéan tir lién két va khong tao ra cac tac dong
doc hai khong mong mubn. Néu cin, cac phan tir lién két cia ngudi cta sang ché c6 thé
dugc phu trong hodc trén vt lidu dé bao vé ching khoi tac dong clia céc axit hodc cac diéu
kién ty nhién hodc khong tw nhién khac ma c6 thé 1am bit hoat cac phan tir lién két.

Theo khia canh khéc nita, sang ché dé xuét cac ché phim bao gom it nhét phan tir axit
nucleic nhu duge dinh nghia trong sang ché. Cac ché phdm c6 thé bao gbm céc dung dich
trong nudc nhu 1a cic dung dich trong nudc chira cac mubi (vi du, NaCl hodc cac mudi nhu
dugc mo ta & trén), cac chit thy rira (vi du, SDS) va/hoic cac thanh phén thich hop khéc.

Hon nita, sang ché d& cap dén dugc phdm bao gdm it nhit phén tir lién két nhu 1a
khang thé don dong clia ngudi cia sing ché (hoic manh chic ning hoic bién thé cua
ching), it nhét thé lién hop mién dich theo sang ché, it nhét ché phém theo sang ché, hoéc
cac dang két hop cia chiing. Dugc phdm theo séng ché con bao gdm it nhit mét ta duoc
duoc dung. Cac ta duge duge dung ciing dugce ngudi ¢ trinh dd trung binh trong linh vyc k¥

thut nay nay biét r5. Dugc phdm theo sang ché c6 thé con bao gdm it nhit mot chit diéu tri
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khac. Cac chét thich hop ciing dugc ngudi ¢6 trinh do trung binh trong linh vyc k¥ thuat nay
nay biét rd.

Theo phuong 4n dugc wu tién, duge phim theo sang ché bao gdm it nhit mot phan tir
lién két bd sung, tizc la duge phdm c6 thé 1a hdn hop cta céc phén ti lién két. Dugc phdm co
thé bao gdm it nhét hai phan tir lién két theo sang ché, hogc it nhit mot phan ti lién két theo
sang ché va it nhat mot phén tir lién két virut cam va/hodic phéan tr trung hoa khac, nhu 1a
khang thé truc tiép khang protein HA khac hoic céc ciu triic khéng nguyén khéac c6 mat trén
céc virut cim, nhu 12 M2. Theo phuong 4n khac nita, phan tir lién két bd sung c6 thé duge
phéi ché dé st dung riéng r& hodc déng tho1i theo thir tu.

Theo phuong 4n, duge phdm c6 thé chira hai hogic nhiéu phan tir lién két ma c6 hoat
tinh trung hoa chéng lai cic virut cim A va/hodc cac virut cam B. Theo phuong an, cac
phén tir lién két thé hién hoat tinh trung hoa ddng vén, khi dwogc sir dung két hop. Nhu dugc
sit dung trong ban mod ta ndy, thut ngit "ddng van" nghia 13 tac dung két hop cia cac phan
tir lién két khi dugc st dung két hop 16n hon cic tic dung cong gdp khi dugc sit dung riéng
r&. Céc phan tir lién két c6 tac dung ddng vén c6 thé lién két véi cac chu trac khac nhau trén
cdc manh giéng nhau hoic khéc nhau cua virut cam. Cach thirc dé tinh toan su ddng van 1a
bang chi s§ két hop. Khai niém chi sé két hop (combination index - CI) da dugc md ta boi
Chou va Talalay (1984). Vi du cac ché phdm c6 thé bao gdm mot phan tir lién két c6 hoat
tinh trung hoa va mot phan tir lién két khong c6 hoat tinh trung hoa. Cac phén tir lién két
khong c6 va c6 hoat tinh trung hoa ciing c6 thé c6 tac dung déng vén trong viéc trung hoa
virut ciim.

Theo phuong 4n, dugc phdm c6 thé bao gbém it nhit mot phan tir lién két theo sang
ché va it nhit mot virut cim khéc trung hoa phén tir lién két. Cac phan tir lién két trong dugc
phim tt hon 13 c¢6 kha ning phan tmg véi cac virut cam thudc céc typ phu khac nhau. Céc
phan tir lién két nén c6 ai lyc cao va c6 tinh dic hidu phd rong. Tét hon 13, ¢4 hai cac phan tir
lién két 13 céc phan tir trung hoa chéo trong d6 mdi phén tir trung hoa céc virut cim thude
céc typ phu khac nhau. Ngoai ra, t6t hon 14 chung trung hoa cang nhiéu ching thudc mdi typ
phu virut cam khac nhau cang tét.

Dugc phdm theo sing ché c6 thé con bao gbm it nhit mot chit diéu tri, phong ngira

va/hodc chin doan khac. Tét hon 13, duge phdm bao gdm it nhit chit phong ngira va/hodic
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diéu tri khac. T6t hon 13, cac chit didu tri va/hodc phong ngira khac d4 néu 13 cac chét c6 kha
ning ngin nglra va/hodc didu tri nhiém virut cim va/hoic tinh trang bénh 1y do nhidm virut
cim. Céac chét diéu tri va/hodc phong ngira bao gém, nhung khong gi6i han &, cic chit
khang virut. Cac chit nay c6 thé 1a cac phén tir lién két, cac phén tir nho, cac hop chét hitu
co hodc vo co, cac enzym, cic trinh ty polynucleotit, cac peptit khang virut, v.v. Cac chét
khac ma dugc sir dung hién nay dé didu tri cac bénh nhan nhiém cac virut cam 14 cac chit
ché M2 (vi du, amantidin, rimantadin) va/hodc cic chit wc ché neuraminidaza (vi du,
zanamivir, oseltamivir). C4c chit nay c6 thé duoc st dung két hop véi céc phén tir lién két
ctia sang ché. “Két hop” & ddy nghia 1a dong thoi, duéi dang cac ché phém riéng ré, hoic
~ mdt ché phdm két hop duy nhét, hoic theo ché do st dung 14n luot dudi dang céc ché phim
riéng biét, theo thir tyr bat ky. Cac chit c6 kha ning ngan ngira va/hoic diéu tri nhidm virut
ctim va/hoic tinh trang bénh ly do nhiém bénh virut cim gay ra trong giai doan thuc nghiém
cling c6 thé dugc sir dung 1am cac chét diéu tri va/hoic phong ngira hitu hiéu khac theo sang
ché.

Céc phén tir lién két hodc duge phdm theo sang ché c6 thé dwoc thir nghiém trong
cac h¢ mo6 hinh dong vét thich hgp trudc khi st dung cho ngudi. Cac hé¢ mo hinh dong vat
nhu vy bao gdm, nhung khong giéi han &, chudt, chdn swong va khi.

Thong thuong, duge phim phai v6 tring va én dinh trong cac diéu kién san xuét va
béo quan. Céc phan tir lién két, cac thé lién hop mién dich, cac phan tir axit nucleic hoic cac
ché phdm cia sang ché c6 thé dudi dang bot dé hoan nguyén trong ta dugc duge dung thich
hop trudc hoic tai thoi diém phan phéi. Trong trudng hop cac bot vo tring ding dé bao ché
cac dung dich tiém v6 tring, cic phuong phép bao ché duoc wu tién 13 siy chan khong va
1am kho & nhiét d6 thap (lam dong khé nhanh) thu dugce bot thanh phan hoat tinh cong véi
thanh phin mong mudn bd sung bat ky tir dung dich loc vo tring trudc dé ciia né. |

N6i theo cach khéc, cac phan tir lién két, cac thé lién hop mién dich, cac phén tir axit
nucleic hodc cac ché phim cua sang ché c6 thé & trong dung dich va ta duoc dugc dung
thich hop cé thé dugce bd sung va/hodc dugc trdn trudc hodc tai thoi diém phéan phéi dé tao
ra dang lidu tiém don vi. Tét hon 13, t4 dwoc duge dung dugc st dung trong séng ché thich
hop véi néng d6 thudc cao, c6 thé duy tri d9 1éng thich hop va, néu cin, c6 thé 1am cham

qua trinh hip thu.
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Viéc lya chon con dudng sir dung thubc tdi wu nhéit cua duoc phém s& bi anh hudéng
boi mot s6 yéu t6 bao gdm céc tinh chét hoa Iy ctia cac phan tir hoat héa bén trong cac ché
pham, tinh khin c4p cua tinh hudng 14m sang va méi quan hé ciia ndng do cua cic phén tir
hoat héa trong tuwong bao vai tac dung diéu tri mong mudn. Vi duy, néu cin, cac phén tir lién
két ciia sang ché c6 thé dugc bao ché véi cac chét mang ma s& bao vé chiing khdi bi giai
phéng nhanh, nhu 14 ché phdm giai phong duoc kiém soét, bao gdm cac thé ciy, miéng dan
qua da va cc hé phan phdi vi nang. Céc polyme phan huy sinh hoc, twong thich sinh hoc ¢6
thé c6 thé dugc s dung, vi du, chi gom etylen vinyl axetat, cic polyanhydrit, axit
polyglycolic, collagen, céc polyorthoeste, va axit polylactic. Hon nita, c¢6 thé cn phu cac
phén tr li€n Két, hodc d@mg str dung céc phan tir li€n két voi, vat liéu hodc hop chit ma ngan
chin su bit hoat hoa clia cic phan tir lién két cia ngudi. Vi du, cac phan tir lién két c6 thé
dugce st dung cho dbi tuong trong chét mang thich hop, vi du, céc liposom hodc chét pha
loang.

Céc céch thire sir dung thude c6 thé dugc chia thanh hai kidu chinh 1a sir dung qua
duong miéng va dung ngoai dudng ti€u héa. Cach thirc sir dung duge wu tién 1a qua dudong
trong tinh mach hozc bang cch x6ng hit. |

Céc dang liéu luong qua dwdong miéng c6 thé duge bao ché chi gom dang vién nén,
vién ngdm dep, vién ngam, huyén phu nudc hodc huyén phu dau, cac bot hodc hat nho phan
tan dugc, nhil twong, vién nang cting, vién nang gelatin mém, sird hoic cbn ngot, vién tron,
vién bao dudng, dang 1ong, dang gel hodc dang sét. Cac ché phdm nay c6 thé chira céc ta
dugc dugc dung bao gE‘)m, nhung khong gidi han &, cac chét pha loang tro, cac chét tao hat
va gy ri, cac chét lién két, cac chét boi tron, cdc chét bao quan, cac chit mau, chét diéu Vi
hodc lam ngot, cac déu thuc vat hodc diu khoéng, cac chét 1am u6t, va cc chit 1am dic.

Dugc phdm theo sang ché ciing c6 thé duoc bao ché @& dung ngoai dudng ti€u hoa.
Céc ché phdm dé ding ngoai duong tiéu hoa c6 thé chi gom dang cac dung dich hodc huyén
phil tiém hogic truyén hoic khong doc vo tring ding trwong chira nude hoic khong chtra
nuée. Cac dung dich hogc huyén phi ¢6 thé bao gdm céc chit ma khong doc dbi véi ngudi
nhan & céac lidu lugng va ndng do dugc st dung nhur 13 1,3-butanediol, dung dich Ringer,
dung dich Hank, dung dich natri clorua ding truong, céc loai diu, cac axit béo, cac chét gy

t& cuc b, cac chit bao quan, cac dung dich dém, cac chéit 1am tang do nhét hoac do hoa tan,
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céc chét chéng oxy héa tan trong nuéc, cac chét chdng oxy hoa tan trong diu va céc chét tao
chelat v6i kim loai.

Theo khia canh khéc, cdc phan tir lién két nhu 12 cac khang thé don dong & ngudi (cac
manh chirc ndng va céc bién thé cua chung), cac thé lién hop mién dich, cac ché phém, hodc
dugc phim theo sang ché c6 thé dugc st dung 1am thube. Do d6, phuong phap chén doén,
diéu tri va/hodc phong ngira nhidm virut cim bing cach st dung cac phan tir lién két, cac thé
lién hop mién dich, cac ché phém, hoac dugc phém theo séng ché cling thudc pham vi cia
sang ché. Céc phén tir néu trén c6 thé chi gom duge st dung trong chin doan, phong ngira,
diéu tri, hodc dang két hop gifta chén doan, phong ngira va diéu tri nhiém virut cam gay ra
bdi cac virut cam chira HA thudc typ phu H1, H2, H3, H4, H5, H6, H7, H8, H9, H10
va/hoic H11. Theo phwong 4n, cic phan tir néu trén ciing c6 thé dugc sir dung trong viée
chin doan, phong ngira, diéu trj hodc két hop giira chén doan, phong ngira va didu tri nhiém
virut cim gay ra béi virut cim B. Céc phén tir nay thich hgp d& diu tri cdc bénh nhan chua
duge diéu tri ma nhiém virut ctim va céc bénh nhén da hodc dang dugc diéu tri nhiém virut
cum.

Céc phan tir néu trén hodic cic ché pham c6 thé duoc sir dung kiét hop véi cac phan tir
khéc hitu hi€u trong viéc chin doan, phong ngtra va/hodc diéu tri. Cac phan tir nay c6 thé
dugc st dung in vitro, ex vivo hodc in vivo. Vi du, cac phan tir li€n két nhu 1a cac khang thé
don dong & ngudi (hoic cac bién thé chirc ning cla chiing), cac thé lién hop mién dich, cac
ché phim hoic dugc pham theo sang ché c6 thé duge st dung cling voi vacxin chéng lai
virut cim (néu cd). N6i theo céch khéc, vacxin cling c6 thé dugc st dung truéce khi hodc sau
khi sir dung cac phan tir ctia sang ché. Thay cho vacxin, cic chit khang virut ciing c6 thé
duoc sir dung két hop véi cac phén tir lién két ctia sang ché. Cac chét thich hop khang virut
dugc dé cap ¢ trén.

Céc phén tir thong thudng dugc bao ché trong cac ché phdm va duge phdm theo sang
ché v6i lugng hiru hiéu trong didu tri hodc chin doan. N6i theo cach khac, chiing c6 thé
dugc bao ché va dugce st dung riéng r€. Vi du cac phan tir khac nhu 1a céc chét khéng virut
¢6 thé dugc sir dung toan than, trong khi d6 cac phén tir lién két ciia sang ché co6 thé dugc sir

dung qua duong trong tinh mach.
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Viéc diéu tri c6 thé huéng téi nhém bénh nhan ma dé dang bi nhiém virut cam. Céc
nhém bénh nhan nhu viy bao gE‘)m, nhung khoéng giéi han &, vi du, nguoi gia (vi du > 50
tudi, > 60 tudi, va tdt hon 1a > 65 tudi), tré em (vi du < 5 tudi, < 1 tudi), c4c bénh nhan nhap
vién va cac bénh nhin da bi nhiém bénh ma da dugc diéu tri bang hop chit khang virut
nhung c6 dap ung khang virut khong théa dang. |

Céc ché do lidu lugng ¢6 thé duge didu chinh dé tao ra dap ing mong mubn ti wu
(vi du, dép tng diéu tri). Khoang lidu lugng thich hop c6 thé vi du 1a 0,01-100 mg/kg thé
trong, t5t hon 14 0,1-50 mg/kg thé trong, t6t hon 12 0,01-15 mg/kg thé trong. Hon nita, vi du,
lidu 16n duy nhéit c6 thé dugc sir dung, vai lidu chia nhé c6 thé dugc sir dung theo thoi gian
hoic lidu lugng 6 thé duge ting giam ty 1& nhu dugc dua ra bdi tinh khin cép cua tinh trang
diéu tri. Cac phan tir va cac ché phim theo sang ché t6t hon 1a vo trung. Cac phuong phap
1am cho céc phan tir va cac ché phdm vo tring da dugc biét 1o trong linh vuc ky thuat nay.
Céc phan tir khac hitu hiéu trong viéc chin doén, phong ngira va/hoiic didu tri c6 thé dugce st
dung trong ché d6 liéu lugng twong tu nhu di dugce dé xuit cho cac phén tr li€n két cua sang
ché. Néu cac phan tir khac duge st dung riéng r&, ching c6 thé duge sir dung cho bénh nhan
trude (vi dy, 2 phut, 5 phut, 10 phat, 15 phat, 30 phut, 45 phat, 60 phat, 2 gio, 4 gio, 6 gio, 8
gio, 10 gio, 12 gio, 14 gio, 16 gio, 18 gio, 20 gio, 22 giod, 24 giv, 2 ngay, 3 ngay, 4 ngay, 5
ngdy, 7 ngdy, 2 tuln, 4 tudn hoic 6 tun trude do), ddng thoi véi, hodc sau (vi du, 2 phaut, 5
phut, 10 phut, 15 phut, 30 phut, 45 phut, 60 phut, 2 gio, 4 gid, 6 gio, 8 giv, 10 giv, 12 gio, 14
gio, 16 giv, 18 gio, 20 giv, 22 giv, 24 gid, 2 ngdy, 3 ngdy, 4 ngay, 5 ngdy, 7 ngay, 2 tudn, 4
tudn hodc 6 tuan sau do) khi st dung mot hoic nhiéu phén tr lién két cua ngudi hodc dugce
phim theo sang ché. Ché do liéu lugng chinh xéac thudng duge duge chon ra trong s céac thir
nghiém lam sang & cdc bénh nhén.

Céc phén tir lién két cia ngudi va duge phim bao gdm céc phan tir lién két cia nguoi
dic biét hitu hi¢u, va thuong dugc vu tién, khi dugce sir dung cho ngudi dudi dang cac chét
diéu tri in vivo, bdi vi dap (tng mién dich & ngudi nhan véi khang thé dwoc st dung thudng
gan nhu nhé hon d4p tmg mién dich thudng c6 dugc bing cach sir dung phan tir lién két don
dong cua chudt, dang kham, hodc dugc lam cho giéng nhu ciia nguoi.

Theo khia canh khéc, sang ché dé cap dén viéc sir dung cac phan ti lién két nhu 1a

trung hoa cac khang thé don dong & nguoi (cac manh chirc néng va cac bién thé cia chung),
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cac thé lién hop mién dich, cac phan tir axit nucleic, cac ché phém hodc duogc phém theo
sang ché trong ché phdm chura thude dung dé chin doan, phong ngira, diéu tri, hodc két hop
gitta chan doén, phong ngira va didu tri nhiém virut cam, cu thé 13 nhim virut cim gay ra
bai cac virut cim chira HA cua typ phu H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, va/hoic
H11 va/hodc cac virut cim B.

Tiép theo, cac kit chira it nh4t phan tir lién két nhu 1a khang thé don dong trung hoa
cua nguoi (cac manh chire ndng va céac bién thé cta chung), it nhét thé lién hop mién dich, it
nhét phén tir axit nucleic, it nhat ché phém, it nhit dugc phém, it nhét vecto, it nhit vat cha
theo sang ché hoic dang két hop cuia ching 1a cling mét phan cua sang ché. Mot cach tuy ,
céc thanh phin cua céc kit dwgc mo ta & trén cia sang ché duoc dong gbi trong cac vét chira
thich hop va duogc dan nhan dé chin doan, phong ngira va/hoic didu tri cac tinh trang bénh
1y dugc chi dinh. Cac thanh phin dwgc mo ta & trén c6 thé duge bao quan trong céc vit chira
lidu lugng don vi hoac da lidu dudi dang dung dich chira nudéc, tdt hon 13 vo trung, hodc
dudi dang bao ché dugc 1am dong khong nhanh, tét hon 13 vo tring, ding dé hoan nguyén.
Céc vt chira c6 thé dugce 1am bang nhiéu vét liéu khac nhau nhu 1 thay tinh hodc chét déo
va c6 thé c6 cong tiép can v6 tring (vi du, vt chira c6 thé 1a tai dung dich qua dudng trong
tinh mach hoac lo nho cé nép dam thung duogc bﬁng kim ti€m duéi da). Kit c6 thé cén bao
gém nhiéu vét chira hon ma chta dung dich dém dugc dung. Kit c6 thé con chira cac vt lidu
mong mubn khéc xét trén goc d6 thuwong mai va ngudi st dung, bao gém céc dung dich dém
khac, cac chét pha loang, chit don, kim tiém, 6ng tiém, mdi trudong nudi cdy cho mot hodc
nhidu vt chii thich hop va, thdm chi c6 thé 13, it nhit mot chét didu tri, phong ngira hodc
chin doan khac. Di kém véi cac kit c6 thé 1a huéng din sir dung thudng duge chia trong
bao bi thwong mai ctia cc san phdm diéu tri, phong ngira hodc chin doan, ma chira thong tin
vé vi du nhu 1a chi dinh, cach st dung, lidu luong, san xuét, st dung, chéng chi dinh va/hoic
canh bao lién quan dén viéc sir dung cac san phdm didu tri, phong ngira hodic chin doan nay.

Céc phan tr lién két theo séng ché cling c6 thé dugc sir dung mot cach thuéan loi dudi
dang chét chin doén trong phwong phép in vitro dé phat hién cta virut cam. Do d6, sang ché
con dé cap dén phuong phap phét hién virut cim nhém phét sinh 1 hodc nhém phat sinh 2,
hoic typ phu virut cim B trong mAu, trong d6 phuong phap bao gdm céc budc: (a) cho mau

tiép xtc voi lugng hitu hi€u trong chan doan cta phan tir lién ket (cdc manh chirc nang va
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cac bién thé cua ching) hodc thé lién hop mién dich theo sang ché, va (b) xac dinh xem phén
tir lién két hozc thé lién hop mién dich c6 lién két dic hiéu v6i phan tir cia mau hay khong.
M3u c6 thé 1a miu sinh hoc bao gdm, nhung khéng gi6i han &, mau, huyét thanh, phan,
dom, dich hat miii hong, nudc rira phé quan, nudc tiéu, md hodc vt liéu sinh hoc khac tir
d6i tugng bi nhidm (tiém tang), hodc miu khong phai 12 méu sinh hoc nhu nudc, db udng,
v.v. Céc dbi tuong bi nhifm (tiém tang) c6 thé 1a cac dbi twong con ngudi nhung ciing c6 thé
la dong vét bi nghi 1a vat mang virut cum c6 thé dugc thir nghiém vé sy c6 mit cia virut nay
bang cach sir dung phén tir lién két cia ngudi hodc cac thé lién hop mién dich ciia sang ché.
Trudc hét, mau c6 thé duge thao tac dé thich hgp hon véi phwong phap phat hién. Thao tac
nghia 13 chi gém viée xtt Iy miu bi nghi 1a chira va/hodc chira virut theo cach thirc ma virut
s& phan ly va di vao cac thanh phan khang nguyén nhu 13 cac protein, cac (poly)peptit hodc
c4c manh khéng nguyén khéc. Tét hon 13, cac phan tir lién két ciia ngudi hoge cac thé lién
hop mién dich ciia sang ché duoc cho tiép xtic voi mau trong cac diéu kién ma cho phép tao
ra phtc chit mién dich gifta cac phan tir lién két ctia ngudi va virut hodc cac thanh phin
khang nguyén ctia ching ma c6 thé c6 mat trong mau. Sy tao ra phirc chit mién dich, néu
can, chi ra sy c6 mit cla virut trong mau, sau d6 dugc phat hién va duogc do b%lng cac
phuong phap thich hop. Cac phuong phép nhu vay bao gdm, chi gém thir nghiém mién dich
lién két twong ddng va khac loai, nhu céc thir nghiém mién dich phéng xa (radio-
immunoassay - RIA), ELISA, phat huynh quang mién dich, h6a m6 mién dich, FACS,
BIACORE va phan tich thim tach protein.

Céc k¥ thuat thir nghiém duoc wu tién, dic biét 13 dé sang loc 14m sang quy md 16n
d6i v6i huyét thanh, mau va san phim dugc tao ra tir mau ciia bénh nhéan 1a ELISA va phan
tich thdm tach protein. Cac thir nghiém ELISA dic biét duge uu tién. DPé sir dung lam cac
cht thir trong céc thir nghiém nay, cac phan tir lién két hoic cac thé lién hop mién dich cua
sang ché dugc lién két mot cach thich hop vdéi b& mit bén trong ciia cac 16 vi chudn. Cac
phén tr lién két hodc cac thé lién hop mién dich cia séng ché c6 thé dugce lién két truc tiép
v6i 13 vi chudn. Tuy nhién, muc lién két cuc dai cia céc phén tir lién két hodc céc thé lién
hop mién dich ciia sang ché vai cac 16 c6 thé dat dugc bang cach xtt Iy so bd bing polylysin
trude khi bd sung cac phén tu lién két hodc cac thé lién hop mién dich cia sang ché. Hon

nita, cic phén tir lién két hodc cac thé lién hgp mién dich cla sang ché c6 thé dugc gin cong
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héa tri v6i céc 18 bang cac phuong phap da biét. No6i chung, cac phan tir lién két hodc cac thé
lién hgp mién dich dugc st dung trong ndng do6 tir 0,01 d&én 100 pg/ml dé phi, mic di luong
cao hon hoc thap hon ciing ¢6 thé dugc sir dung. Cac miu sau d6 duge bd sung vao cac 15
dugc pht v6i cac phan tir lién két hodc cac thé lién hgp mién dich clia sang ché.

Hon nita, cac phén tir lién két cua séng ché co thé dugce sir dung dé nhan dang cac ciu
trac lién két dic hidu cta virut cum. Céac ciu tric lién két co thé 1a cac epitop trén céc
protein va/hodc cac polypeptit. Chiing ¢6 thé 12 mach thing, nhung ciing c6 thé 1a ciu tric
va/hodc cAu hinh. Theo mot phwong 4n, céc cAu tric lién két c6 thé duoc phan tich bang
phép phan tich PEPSCAN (xem tai liéu chi gom WO 84/03564, WO 93/09872, Slootstra et
al., 1996). N6i theo cach khic, ngan hang peptit ngau nhién bao gém céc peptit tir protein
clia virut cim c6 thé duge sang loc dé thu dugc cac peptit c6 kha ning lién két voi cac phan

ti lién ket cda sang che.

Vi du thwe hién sang ché
Sang ché con dugc minh hoa trong cic vi du va hinh v& sau ddy. Céc vi du khong
nhim giéi han pham vi ciia sang ché theo bét ctr cach nao.
Vidul
Tao cdu tric cdc ngdn hang biéu hién thé thic khudn scFv bang cdch sir dung ARN duwoc
chiét tir cde té bao mdu don nhén ngoai vi

Mau ngoai vi duge 14y tir ngudi cho khée manh binh thudng bing cach chich tinh
mach vao cic 6ng maiu chdng déng mau chita EDTA. Cac ngin hang biéu hién thé thuc
khudn scFv thu duge nhu duge md ta trong WO 2008/028946, ma duoc dua vao ddy bing
cach vién din. ARN duogc tach tir cac t& bao mau don nhan ngoai vi va cADN dugc diéu ché.
Phuong phép khuéch dai PCR hai vong dugc 4p dung ma st dung cic bd mdi dugce thé hién
trong Bang 1 va 2 dé tach cac ving VH va VL globulin mién dich ra khoéi ngudn cho tuong
ung.

Vong khuéch dai thi nhét trén cADN twong tmg bing cach sir dung cac bd mdi dugce
dé cép trong Bang 1 tao ra cac san phdm 7, 6 va 9 c¢6 do dai khoang 650 cip bazo 14n lugt
d6i véi cac ving VH, Vkappa va Vlambda. Dé khuéch dai ving IgM VH, doan mdi 6n dinh
OCM dugc st dung két hop véi OH1 dén OH7. Chuong trinh chu ky nhiét dbi véi vong
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khuéch dai thir nhét 1a: 2 phut 96°C (budc bién tinh), 30 chu ky gdm 30 gidy 96°C/ 30 gidy
60°C/ 60 gidy 72°C, 10 phut 72°C kéo dai cudi ciing va 6°C 1am lanh. Céc san phim duoc
nap lén va tach khoi tir gel agaroza 1% bing cach sir dung céc cdt chiét gel (Macherey
Nagel) va dugc rira gidi trong 50 pl Tris-HCl 5 mM do pH 8,0. Mudi phéan trim cac san
phim vong thir nhit (3 dén 5 pl) duge dung trong khuéch dai vong thir hai bing cach st
dung cac doan mdi dwoc d& cap trong Bang 2. Cac doan mdi nay dugc mé rdng bang cic vi
tri gi6i han cho phép tach dong c6 dinh huéng cac vung VL va VH tuong timg vao vecto
biéu hién thé thuc khudn PDV-C06. Chuong trinh PCR cho céc vong khuéch dai thir hai nhu
sau: 2 phut 96°C (buéc bién tinh), 30 chu ky gdm 30 gidy 96°C/ 30 gidy 60°C/ 60 gidy
72°C, 10 phut 72°C kéo dai cudi ciing va 6°C 1am lanh. Céc san phdm vong thir hai (~350
cip bazo) duge gdp lai theo su xut hién ty nhién ctia cac doan J dugc tim thy trong céc san
phém gen globulin mién dich, tao ra cac td hop 7,6 va9 lan luot dbi véi cac vung bién dbi
VH, Vkappa va Vlambda (xem Bang 3 va 4). P& dat dugc sy phan phdi chuén héa cua cac
trinh ty globulin mién dich trong ngén hang mién dich, trén 6 t5 hgp Vkappa chudi nhe va 9
Vlambda chudi nhe theo ty 1 phin trim dugc d& cap trong Bang 3. TS hop cubi duy nhét
VL ndy (3 pg) dugc phan cét qua dém bing céc enzym giéi han Sall va Notl, dwgc nap vio
va tach ra khoi gel agaroza 1% (~350 cdp bazo) bing cach sir dung cac cot chiét gel
Macherey Nagel va gin vao vecto PDV-C06 (~5000 cip bazo) da cét bing Sall-Notl nhu
sau: 10 pl vecto PDV-CO06 (50 ng/ul), 7 pl doan cai VL (10 ng/ul), 5 pl dung dich dém g_én
10X (NEB), 2,5 T4 ADN Ligaze (400 U/ul) (NEB), 25,5 ul nudc siéu tinh khiét (ty 1& Vectd
so voi doan cai 14 1:2). Gén qua dém trong bé nu6c & 16°C. Tiép theo, ting gip dbi thé tich
bing nudc, chiét bing ciing thé tich phenol-cloroform-isoamylalcohol (75:24:1) (Invitrogen)
sau d6 chiét bing cloroform (Merck) va két tua bing 1 pl Pellet Paint (Novogen), 10 pl natri
axetat (3 M do pH 5,0) va 100 pl isopropanol trong 2 gi& & -20°C. Thu dugc mAu tiép theo
dugc ly tAm & 20,000xg trong 30 phut & 4°C. Két tia thu dugce dugc rira bing etanol 70%va
dugc ly tm trong 10 phut & 20,000xg & nhiét dd phong. Etanol dugc loai bé bang cach hat
chéan khong va cén dugc loai bod b%ng cach lam kho khi trong vai phat va sau d6 dugc hoa
tan trong 50 pl dém chira Tris-HC1 10 mM, d6 pH 8,0. 2 pl hdn hop gén dugce st dung dé
bién nap 40 pl TG-1 cac té bao canh tranh electron (Agilent) trong cuvet dién di 0,1 cm lanh
(Biorad) bing cach str dung thiét bi Genepulser II (Biorad) dit & 1,7 kV, 200 Ohm, 25 pF
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(hing sb thoi gian ~4,5 mili gidy). Ngay sau khi tao sung, vi khuin dugc stic rira tir cuvet
bang 1000 pl mdi trudng SOC (Invitrogen) chtta 5% (w/v) glucoza (Sigma) & 37°C va duogc
chuyén vao 6ng nudi ciy c6 day tron loai 15 ml. 500 pl SOC/glucoza khac duge st dung dé
stic rira vi khudn con lai tir cuvet va dugc bd sung vao dng nudi cdy. Vi khudn duoc thu hoi
bang cach nudi cdy trong ding mét gid & 37°C trong thiét bj 0 lic & tbe do 220 vong trén
phit. Vi khudn dugc bién nap dugc dan trén cac dia petri 16n c6 dién tich 240 mm vuong
(NUNC) chtta 150 ml thach 2TY (16 g/l bacto-trypton, 10 g/l bacto-dich chiét nAm men, 5
g/l NaCl, 15 g/l thach, & pH 7,0) c6 bd sung 50 pg/ml ampixillin va 5% (w/v) glucoza
(Sigma). Dan méng dung dich c6 d9 pha loang tir 1 dén 1000 I4n trén céc dia petri 15 cm
chira cing moi trudng. Quy trinh bién nap nay dugce thyuc hién mudi lan lién tiép va mdi lan
bién nap hoan chinh dugc dan méng trén dia petri vudng riéng biét va dugc nudi cy qua
dém trong 10 nudi cdy & 37°C. Thong thudng, thu dwoc khoang 1x107 cfu (1x10° trén mdi
dia petri) bang cach st dung quy trinh néu trén. Thu hoach ngén hang chudi nhe VL trung
gian nay bang cach dp nhe vi khuén vao 10ml méi trudng 2TY trén mdi dia. Xac dinh khdi
lwgng té bao bang cach do OD600 va sir dung hai 14n do OD 500 ctia vi khuén dé didu ché
ADN maxi plasmit bang cach sir dung hai ¢t maxiprep P500 (Macherey Nagel) theo hudng
dan ctia nha san xuét.

Tuong tu cac ving bién dbi VL, cac san phdm VH-JH vong thir hai true hét duge
tron v6i nhau dé c6 muc phén bd st dung doan J binh thuong (xem Bang 4), tao ra tiéu té
hop 7 VH duogc goi 1a PH1 dén PH7. Céc tb hop dugc tron dé c6 dugc mire phan b trinh tu
chuin bang cach st dung céc ty 18 phan trim néu trong Bang 4, thu dugc mot phan doan VH
ma dugc phén cét bing cic enzym gidi han Sfil va Xhol va dugc gin vao ngin hang trung
gian PDV-VL d3 dugc cit b%mg Sfil-Xhol thu dugc nhu duge mod ta & trén. Thong sb cai dat
gén, phuong phép tinh ché, bién nap tiép theo ciia TG1 va viéc thu hoach vi khuén vé co ban
nhu duge mé ta dbi v6i ngan hang trung gian VL (xem & trén) ngoai trir 13 20 14n bién nap
va 20 dia petri vudng duoc sir dung. Ngan hang cudi cing (khoang 1x107 cfu) dugc kidm tra
dbi véi tan sb gén v&i PCR khuén lac b%mg cach st dung bd mdi ndm hai bén cac vung VH-
VLVH-VL dugc cai vao. 90% cac khuén lac thé hién doan cai c6 do dai chinh xdc. Céc san
phim khuin lac PCR dugc st dung cho phan tich trinh tw ADN tiép theo dé kiém tra sy bién
dbi trinh ty va danh gia phin trim cac khuin lac thé hién ORF ddy du. Ty 18 nay 1a 76%.
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Cudi cung, ngan hang duogc c¢b dinh va khuéch dai b%mg cach st dung cac thé thuc khuin CT
gitp d& (xem WO 02/103012) va dugce st dung dé chon khang thé thé thuc khuin bang cac

phuong phép sang loc nhu duge mé ta dudi day.

Vidu2
Chon cdc thé thiec khudn mang cdc mdnh Fv chudi don khdng hemagglutinin cua virut cim
A va virut cum B

Cac manh khang thé dugc chon bing cach sir dung c4c ngan hang biéu hién thé thuc
khuin khang thé duoc ciu triic v& co ban nhu dugc mo ta & trén va cong nghé biéu hién thé
thuc khudn chung va cong nghé MABSTRACT® v& co ban nhu duge mo ta trong Bing doc
quyén sang ché Hoa Ky s6 6,265,150 va trong WO 98/15833 (ca hai tai liéu déu dugc dua
vao day bang cach vién din). Hon nita, cac phuong phép va cac thé thyc khudn trg giup nhu
duge mo ta trong WO 02/103012 (ma dugc dua vao diy bing cach vién din) duoc st dung
trong sang ché.

Viée lua chon dugc tién hanh chéng lai hemagglutinin tai td hop (HA) cta bénh cim
typ phu H1 (A/New Caledonia/20/99), H3 (A/Wisconsin/67/2005), H4 (A/Duck/Hong
Kong/24/1976), H5 (A/Chicken/Vietnam/28/2003), H7 (A/Netherlands/219/2003) va H9
(A/HongKong/1073/99). Cac khéng nguyén HA dugc pha lodng trong PBS (5,0 pg/ml),
dugc bd sung vao MaxiSorp™ Nunc-Immuno Tubes (Nunc) va G qua dém & 4°C trén banh
quay. Cao ra khoi 6ng mién dich nay va rira ba lan bing dung dich dém phong bé (sita bot
khong béo 2% (ELK) trong PBS). Tiép theo, cac éng mién dich dugc nap ddy hoan toan
bang dung dich dém phong bé va dugc 0 trong 1-2 gi & nhiét o phong. Cac phin miu ngan
hang biéu hién thé thuc khuin (500-1000 pl, 0.5x10' - 1x10" cfu, dugc khuéch dai bing
cach st dung thé thuc khuén trg gitp CT (xem WO 02/103012)) bi phong bé trong dung
dich d€m phong bé dugc bd sung huyét thanh thai bo khong dugc lam bit hoat 10% va
huyét thanh chudt 2% trong 1-2 gid' & nhiét do phong. Ngan hang thé thyc khuin da bi
phong bé duge bd sung vao cac éng mién dich, dwgc 0 trong 2 gid & nhiét do phong, va
duogc rira béng dung dich dém rtra (0,05% (v/v) Tween-20 trong PBS) dé loai bo cac thé thuc
khuén khong dwgc lién két. Cac thé thuc khudn da lién két duogc rira giai ra khoi khang

nguyén twong tmg bang cach 1 v6i 1 ml trietylamin (TEA) 100 mM trong 10 phut ¢ nhiét 4o
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phong. Tiép theo, cac thé thuc khuin da dugc rira giai dugc tron véi 0,5 ml Tris-HCI 1 M @6
pH 7,5 & trung hoa pH. Hn hop nay dugc st dung dé gay nhidm 5 ml moi truong nudi ciy
E.coli XL1-Blue ma dugc nudi & 37°C dén mirc ndng d6 ma khi do OD 600 nm 13 khoang
0,3. Céc thé thuc khuin dugc dé giy nhidm vi khudn XL1-Blue trong 30 phut & 37°C. Sau
d6, hon hop duoc ly tAm trong 10 phut 6 3000xg & nhiét do phong va cén vi khuén dugce tao
huyén phu lai trong 0,5 ml mdi truong dich chiét ndm men 2-trypton (2-trypton yeast -
2TY). Huyén phi vi khudn thu dugc dugc chia vao hai dia thach 2TY c6 bd sung
tetraxyclin, ampixillin va glucoza. Sau khi @ cic dia qua dém & 37°C, céc khuén lac duoc
cao ra khéi dia va dugce str dung dé diéu ché mot ngan hang thé thuc khudn phong phq, vé co
ban nhu dugc md ta boi De Kruif ef al. (1995) va WO 02/103012. No6i tom lai, vi khuén da
cao ra duge sir dung dé nudi cdy & moéi truong 2TY chira ampixillin, tetraxyclin va glucoza
va sinh trudng & nhiét 4 37°C dén mic ndng d6 do duge & OD 600 nm 14 ~0,3. Céac thé
thwe khudn trg gitip CT dugc bd sung va dugc dé cho giy nhidm vao vi khuin sau khi thay
d6i moi truong sang mdi truong 2TY chira ampixillin, tetraxyclin va kanamyxin. Tiép tuc @
qua dém & 30°C. Ngay tiép theo, vi khun dwoc loai bd khéi méi truong 2TY bang cach ly
tdim sau d6 cac thé thuc khudn trong moi trudng duogc tao két tha bing cach sir dung
polyetylen glycol (PEG) 6000/NaCl. Cubi cing, cac thé thuc khuin dugc hoa tan trong 2 ml
PBS v&i albumin huyét thanh bd 1% (bovine serum albumin - BSA), dugc loc vo tring va
dugce st dung cho vong chon loc tiép theo. Vong chon loc thir hai dugc thuc hién dbi véi
cung typ phu HA va/hodc trén typ phu HA khéc.

Hai vong chon loc lién tiép dugc thuc hién trude khi tach cac khang thé thuc khudn
chudi don riéng 1é. Sau vong chon lgc thir hai, céc khuén lac E.coli riéng 1¢é dugc sir dung dé
didu ché cac khang thé thé thuc khudn don dong. V& co ban, cac khudn lac riéng 1¢ sinh
truéng dén pha log trong dia loai 96 18 va gy nhiém bang cac thé thyc khuén trg gitip VCS-
M13 sau d6 dé qua trinh san xuét khang thé thé thuc khuén dién ra qua dém. Céc phagemit
dugc phan tich trinh tu va tit ¢ cac phagemit don nhét dugc sit dung cho phén tich tiép
theo. Cac dich ndi chira cac khéng thé thé thyc khun dugc st dung truc tiép trong ELISA
dé lién két voi cac khang nguyén HA. Noi theo cich khéc, cac khang thé thé thuc khudn
dugc tao két tia PEG/NaCl va dugc loc v tring cho ca ELISA va phan tich bing bao ké
dang dong.
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Vidu3
DPdnh gid cdc khdng thé thwe khudn chudi don déic hiéu véi HA

CécdkﬁlnéiduqcchonchﬁacéckhéngthéthuckhuénchuSidonrnaﬂulduqanng
cac budc sang loc dugc md ta & trén dugc danh gid trong ELISA vé tinh dic hiéu, trc la
mirc lién két v6i cac khang nguyén HA khac nhau. Vi muc dich nay, cac HA tai t6 hop biéu
hién & baculovirut H1 (A/New Caledonia/20/99), H3 (A/Wisconsin/67/2005), HS
(A/Vietnam/1203/04) H7 (A/Netherlands/219/2003), va B (B/Ohio/01/2005) (Protein
Sciences, CT, USA) dugc phu 1én cac dia Maxisorp™ ELISA. Sau khi phu, cac dia dugc rira
ba 14n bang PBS chira 0,1% v/v Tween-20 va bj phong bé trong PBS chira BSA 3% hoic
ELK 2% trong 1 gid & nhié€t d§ phong. Cac khang thé thuc khuén chudi don dugc chon dugc
1 trong 1 gidr trong cing thé tich PBS chira ELK 4% dé thu dugc cac khang thé thé thuc
khuin da phong bé. Cao ra khoi dia, rira ba 1an béng PBS/0,1% Tween-20 va bd sung céc
khang thé thé thuc khuén chudi don da phong bé vao cac 18. U trong mot gid, rira cac dia
bing PBS/0,1% Tween-20 va cac khang thé thé thuc khudn da lién két dugc phét hién (six
dung phép do OD 492nm) bang cach st dung khang thé khang M13 dugc gin peroxidaza.
Pé dbi chimg, thuc hién quy trinh nay ddng thoi ma khong co khang thé thé thuc khuén
chudi don va c6 khang thé thé thuc khudn chudi don dbi ching 4m khéng lién quan. Bing
cach chon lgc trén cac khang nguyén HA khac nhau véi cdc ngan hang thé thuc khuin, thu
dugc 13 khang thé thuc khuin chudi don don nhét lién két dic hiéu v6i HA tai td hop clia
virut cm H1, H3, H5, H7 va virut cam B (SC09-003, SC09-004, SC09-005, SC09-006,
SC09-007, SC09-008, SC09-009, SC09-010, SC09-011, SC09-030, SC09-112, SC09-113 va
SC09-114). Xem Bang 5.

N6i theo cach khéc, cac khang thé thé thuc khuin dugc tao két tia véi PEG/NaCl va
duoc loc vo tring duoc sit dung d& danh gia mirc lién két va tinh didc hidu bang cach phan
tich FACS. Véi muc dich nay, cac HA cuda typ phu virut cim tai t6 hop c6 d6 dai day du H1
(A/New Caledonia/20/1999), H3 (A/Wisonsin/67/2005) va H7 (A/Netherlands/219/2003)
dugc bidu hién trén bé mit cia cac té bao PER.C6. U céc té bao v6i cac khang thé thuc
khuén chudi don trong 1 gid, sau d6 1a ba budc rira bang PBS+0,1%BSA. Cac thé thuc
khuén da lién két dwoc phat hién bing cach sir dung khang thé M13 dugc gin FITC. Bing
cach chon loc cac khang nguyén HA khéc nhau vé6i cic ngan hang thé thyc khuén, 14 khang
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thé thuc khuan chudi don lién két dic hiéu véi HA ciia cac typ phu virut cam H1, H3 va H7
dugc tim thdy (SC09-003, SC09-004, SC09-005, SC09-006, SC09-007, SC09-008, SCO9-
009. SC09-010, SC09-011, SC09-012, SC09-030, SC09-112, SC09-113 va SC09-114). Xem
Bang 6.

Toan bd 16 khéng thé thé thuc khudn, SC09-003, SC09-004, SC09-005, SC09-006,
SC09-007, SC09-008, SC09-009. SC09-010, SC09-011, SC09-012, SC09-029, SC09-030,
SC09-031, SC09-112, SC09-113 va SC09-114, dugc st dung dé tao cdu tric cc globulin
mién dich ciia ngudi hoan toan. |
Vidu4
Tao cdu triic cdc phédn tir globulin mién dich ciia ngudi hoan toan (cdc khdng thé don dong
0 nguoi) tie cic FV chuéi don da chon

T cac dong khang thé thé thuc khudn chudi don da chon (scFv), thu dugc ADN
plasmit va x4c dinh céc trinh ty axit amin va nucleotit theo cac k¥ thuét tiéu chudn. Céc
viing bién ddi chudi ning va chudi nhe cia cac scFv dugce nhan dong truc tiép bing cach cét
giéi han dé biéu hién trong cic vecto biéu hién IgG plg-C911-HCgammal (xem SEQ ID
NO: 175), pIG-C909-Ckappa (xem SEQ ID NO: 176), hodc plg-C910-Clambda (xem SEQ
ID No: 177). X4c dinh mirc d6 twong déng vé gen VH va VL (xem Tomlinson IM ef al. V-
BASE Sequence Directory. Cambridge United Kingdom: MRC Centre for Protein
Engineering (1997)) cia cac scFv (xem Bang 7).

Céc trinh ty nucleotit di véi tit ca cac ciu tric duge xac dinh theo céac k¥ thuat ti€u
chuin dugc ngudi cé trinh d6 trung binh trong linh vuc k¥ thuat nay biét r5. Két qua biéu
hién cac cAu tric ma héa cac chudi ning va chudi nhe IgG1 cia ngudi dugc bidu hién tam
thoi trong céc té bao 293T va cac dich ndi chira cac khang thé IgG1 cla ngudi thu dugc va
duoc tao ra biang céach st dung céc quy trinh tinh ché chuén.

Trinh tu axit amin cta cdc CDR cia cic chudi niing va nhe ctia cac phéan tir globulin
mién dich dugc chon dugc néu trong Bang 7.

S6 lugng cac sy khac biét vé axit amin va % gidng nhau cia tt ca cic ving bién ddi

chudi nhe va niing dugc néu trong Bang 8.
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Vidu5
Kha niing phan ieng lién két chéo ciia cdc IgG

Nhém gbém nam khéng thé IgG dwoc mé ta & trén, CR9005, CR9030, CR9112,
CR9113 va CR9114, dugc danh gia trong ELISA vé diic higu lién két, téc la lién két véi cac
khang nguyén HA khéc nhau. V6i myc dich nay, cac HA tai td hop biéu hién & baculovirut
H1 (A/New Caledonia/20/1999), H3 (A/Wisconsin/67/2005), H5 (A/Vietnam/1203/04, H7
(A/Netherlands/219/2003) va H9 (A/HongKong/1073/99) HA’s (Protein Sciences, CT,
USA) dugc pht 1én cic dia Maxisorp™ ELISA. Sau khi phu, cac dia dugc rira ba 14n bing
PBS chira 0,1% v/v Tween-20 va bi phong bé trong PBS chira BSA 3% hoiic ELK 2% trong
1 gi& & nhiét d6 phong. Cao ra khéi cac dia, rira ba 14n bing PBS/0,1% Tween-20 va bd sung
cac khang thé IgG vao cac 18. U trong mot gid, rira cac dia bing PBS/0,1% Tween-20 va
phat hién cac khang thé dugc lién két (st dung phép do OD 492nm) bing cach st dung
khang thé khang IgG cta ngudi dugc gin peroxidaza. P& @i chung, IgG CR4098 khong
lién quan dugc st dung.

CR9005, CR9030, CR9112, CR9113 va CR9114 dugc chirng minh c6 kha nang lién
két chéo typ phu khéc loai v6i cac HA tai td hop duge thir nghiém. Xem Béang 9.

Ngoai ra, c4c khang thé duoc chon di dwgc sir dung dé thir nghiém mire lién két typ
phu khéc typ bang cach phén tich FACS. V6i muyc dich nay, cac HA cua cac typ phu virut
cum ti t6 hop c6 @6 dai diy da H1 (A/New Caledonia/20/1999), H3 (A/Wisonsin/67/2005)
va H7 (A/Netherlands/219/2003) dugc biéu hién trén bé mit cta céc té bao PER.C6. Cac té
bao ndy dugc @ v6i cac khang thé IgG trong 1 gid, tiép theo 1a ba budc rira bang
PBS+0,1%BSA. Phét hién cac khang thé duoc lién két bang cach sir dung khang thé khang
clia ngudi gin PE. Dé dbi chung, céc té bao PER.C6 khong duoc chuyén nhiém dugc sir
dung. CR9005, CR9030, CR9112, CR9113 va CR9114 du c6 hoat tinh phan tng chéo véi
HA ctia cac typ phu virut cim H1, H3 va H7 nhung khong phai 1a céc té bao PER.C6 kiéu
dai. Xem Bang 9.

Vidu6
Hoat tinh trung hoa chéo cua cdc IgG
Pé xac dinh xem cac IgG duoc chon c6 kha ning phong bé nhidu ching virut cim

hay khong, cic thir nghiém trung hoa virut in vitro (VNA) bd sung dugc thuc hién. VNA
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dugc thue hién trén céc t& bao MDCK (ATCC CCL-34). Cac té bao MDCK duoc nudi ciy
trong moi trudng nudi cdy t& bao MDCK (mdi trudng MEM duge bd sung céc chét khang
sinh, 20 mM Hepes va 0,15% (w/v) natri bicacbonat (mdi truéong MEM ddy du), dugce bd
sung 10% (v/v) huyét thanh thai bo). Céc ching H1 (A/WSN/33, A/New Caledonia/20/1999,
A/Solomon Islands/IVR-145 (ching tdi hgp sinh truéng cao giita A/Solomon
Islands/3/2006), A/Brisbane/59/2007, A/NYMC/X-181 (ching téi hop sinh truéng cao gitta
A/California/07/2009), H2  (A/Env/MPU3156/05), H3  (A/Hong Kong/1/68,
A/Johannesburg/33/94, A/Panama/2000/1999, A/Hiroshima/52/2005, A/Wisconsin/67/2005
va A/Brisbane/10/2007), H4 (A/WF/HK/MPA892/06), H5 (PR8-H5N1-HK97 (ching tai
hop theo ty 1é 6:2 gilta A/Hong Kong/156/97 va A/PR/8/34) va A/Eurasian
Wigeon/MPF461/07), H6 (A/Eurasian Wigeon/MPD411/07), H7 (NIBRG-60 (chung tai hgp
theo ty 1€ 6:2 giita A/Mallard/Netherlands/12/2000) va PR8-H7N7-NY (chiing ti hgp theo
ty 1€ 7:1 gitta A/New York/107/2003 (H7N7) va A/PR/8/34)), H8 (A/Eurasian
Wigeon/MPH571/08) H9 (A/Hong Kong/1073/99 va A/Chick/HK/SSP176/09), H10
(A/Chick/Germany/N/49) va H14 (PR8-H14N5 (ching tai hgp theo ty 1& 6:2 giita
A/mallard/Astrakhan/263/1982 (H14N5) va A/PR/8/34)) ma dugc sir dung trong thit nghiém
déu dugc pha loang dén d6 chudn 5,7 x10° TCID50/ml (liéu gdy nhidm 50% méi trudng nudi
cdy mo trén mbi ml), v6i d6 chudn dugc tinh theo phuong phap Spearman va Karber. Cac
ché phdm IgG (200 pg/ml) dugc pha loing theo bac 2 14n (1:2 - 1:512) trong mdi trudong
MEM diy du trong loat bén 15. 25 pl dung dich IgG da pha lodng dugc tron véi 25 pl huyén
phu virut (100 TCID50/25 pl) va duge @ trong mot gid & 37°C. Huyén phi sau d6 duge
chuyén theo loat bén 18 sang loai 96 15 chita c4c mdi trudng nudi cdy MDCK nhép dong
trong 50 pl méi trudng MEM déy di. Trudce khi st dung, céc té bao MDCK dugc nudi cdy &
ndng d6 3x10* t& bao trén mbi 15 trong moi trudng nudi cdy t& bao MDCK, duge nudi cho
dén khi c4c té bao nhap dong, dugc rira bing 300-350 pl PBS, do pH 7,4 va cubi cung 50 pl
mdi trudong MEM déy du dugc bd sung vao mdi 15. Cac té bao da u dugc nubi cdy trong 3-4
ngdy & 37°C va dugc quan sat hang ngay vé su phat trién cia tac dung gy bénh cho té bao
(CPE). CPE dugc so sanh v6i dbi chimg dwong.
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CR9005, CR9112, CR9113 va CR9114 déu c6 hoat tinh trung hoa chéo typ phu khac
loai véi cac chiing 1 tit ca céac virut thudc cac typ phu virut cim dugc thir nghiém H1, H2,
H3, H4, HS, H6, H7, H8, H9 va H10. Xem Béang 10.

Vidu?
Cdc khang thé virut ciim dai dich lién két véi cdu hinh tién dung hop cua HA

Pé xac dinh xem cac IgG duogc chon c6 kha ning lién két v6i cAu hinh truée hodc sau
khi dung hop phan tir HA hay khong, thi nghiém dich chuyén pH in vitro dugc thuc hién.
V6i muc dich nay, HA coa typ phu virut cam c6 chidu dai ddy da H1 (A/New
Caledonia/20/99), H3  (A/Wisonsin/67/2005), HS5  (A/Vietnam/1203/04), H7
(A/Netherlands/219/03) va H9 (A/Hong Kong/1073/99) duoc biéu hién trén bé mit cia cac
t& bao PER.C6. Dé do muic lién két mAb véi céc ciu hinh HA 6 cdu tric khic nhau, tch té
bao ra khéi gia thé nhwa bing cich st dung PBS-EDTA va tiép theo xtr Iy bang trypsin
(TrypLE™Select, Gibco) trong 5 phit ¢ nhiét do phong, ria (1% BSA trong PBS) va u
trong 15 phit trong dung dich dém axit xitric -natri phosphat (d6 pH 4,9). Dé yén cac miu té
bao sau mbi bude xir Iy (khong xir 1y trypsin/HAO; xir 1y trypsin/HA1-HA2; d6 pH 4,9/HA
dung hop) va cac phan doan ciia mdi mau xir Iy dugc i véi mAb CR9114 trong 1 gio. Céc té
bao sau d6 dugc  trong 30 phit véi khang IgG cia ngudi gin phycoerytrin (Southern
Biotech) trong BSA 1%. Céc té bao da nhudém dugc phan tich bing cach st dung FACS
Canto v&i phan mém FACS Diva (Becton Dickinson).

Su lién két FACS cta cac IgG1 véi bé mit duge biéu hién HA 14 sau khi xi 1y theo
thr tw bing trypsin va moi trudong dém c6 d6 pH 4,9 va dugc thé hién duéi dang ty 1& phan
tram lién két v6i HA khong dugc xir 1y (A). Xem Fig.1A.

Khang thé CR9114 thé hién mirc lién két giam dang ké sau khi dich chuyén pH, chira
tinh dic hidu dbi voi epitop c6 mit chi trudce khi su thay dbi cdu hinh do pH thip gay ra cia
phén tir HA.

N6i theo cach khac, dé thir nghiém xem cac IgG c6 thé phong bé sy thay ddi c4u hinh
ctia HA do pH thép gy ra hay khong, khang thé CR9114 dugc bd sung trude bude tao pH

thip. Cac miu xur ly lién tiép dugc tich va nhudém bang khang IgG cua ngudi gén
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phycoerythrin (Southern Biotech). Céc té bio da nhudm dwoc phan tich bang cach sir dung
FACS Canto bang phdn mém FACS Diva (Becton Dickinson). Xem Fig.1B.

Khang thé CR9114 thé hién mirc lién két con lai cao vé6i cac HA khéc nhau sau khi
dich chuyén pH chi ra ring khi cac khang thé nay duoc lién két voi phan tir HA, su thay d6i
céu hinh do pH thip gy ra khong xay ra.

Vidug8
Do di lyc cua cdc Fab & cdc HA khdc nhau cua virut cum va B.

HA tai t5 hop hoa tan ciia A/New Caledonia/20/1999 (H1), A/Brisbane/59/2007 (H1),
A/Wisconsin/67/2005 (H3), A/Brisbane/10/2007 (H3, B/Florida/4/2006 (B),
B/Brisbane/60/2008 (B) va B/Malaysia/2506/2004 (B) dugc tao ra bang cach sir dung cac
vecto baculovirut trong cic té bio con tring dwgc mua tir hang Protein Sciences Corp (CT,
USA) va dugc biotin hoa ¢ nhiét dd phong (room temperature - RT) trong 40 phit bing cach
st dung EZ-link sulfo-NHS-LC-LC-biotin (Pierce). Budc trao ddi dém sang PBS duogc thuc
hién b?mg cach sir dung cic b loc Amicon Ultra Centrifugal Filters 0,5 ml (Millipore). HA
dugc biotin héa dugc lién két v6i cac by cam bién Streptavidin & 37°C trong 1200 gidy. Mirc
do két hop cia manh Fab cia CR9005, CR9112, CR9113 va CR9114 v4i HA dugc do trén
Octet QK (ForteBio) trong 700 gidy & 37°C bang cach cho cic by cam bién tiép xtc véi
khang thé 100 nM trong dém dong hoc 1x (ForteBio). Mtc phén ly cia cic manh Fab dugc
danh gid bang cach cho cic bd cam bién tiép xtc v6i dém dong hoc 1x trong 9000 gidy &
37°C. Céc manh Fab cia CR9005, CR9112, CR9113 va CR9114 tit ca lién két vai 4i luc tir

micro dén pico-mol véi H1, H3 va HA cia virut cam B.

Vidu9
Canh tranh dé lién két vdi cdc khdng thé lién két vimg than khdc

HA tii t5 hop hoa tan cia A/New Caledonia/20/1999 (HIN1) va
A/Wisconsin/67/2005 (H3N2) dugc tao ra bing cach sir dung cic vecto baculovirut trong
cac té bao con tring duge mua tir hang Protein Sciences Corp (CT, USA) va duogc biotin hoa
& nhiét dd phong (RT) trong 40 phut bang cach sit dung EZ-link sulfo-NHS-LC-LC-biotin

(Pierce). Bude trao d6i dém sang PBS dugc thuc hién bang cach sir dung cac bd loc Amicon
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Ultra 0,5 ml Centrifugal Filters (Millipore). HA duoc biotin héa duoc lién két véi cac bd
cam bién Streptavidin & 37°C trong 1200 gidy. Mirc d6 két hop cia céc khang thé CR9114
va CR6261 voi H1 HA dugc do trén Octet QK (ForteBio) trong 700 gidy & 37°C bang cach
cho cic bo cam bién tiép xuc véi khang thé 100 nM trong d€m dong hoc 1x (ForteBio) sau
d6 muc lién két bd sung duogc danh gia bing cach cho cic bd cam bién tiép xuc voi khang
thé thir hai (100 nM trong dém ddng hoc 1x) v6i sy ¢6 mit ctia khang thé thi nhat (100 nM)
trong 700 gidy & 37°C. D& dbi chiing, mAb CR9020, lién két v&i diu hinh ciu cia H1 ciing
dugc do. Mirc lién két ctia cac khang thé CR9114 va CR8020 vé6i H3 HA dugc do trén Octet
QK (ForteBio) trong 900 gidy & 37°C bang cach cho cic bd cam bién tiép xuc véi khéng thé
100 nM trong dém dong hoc 1x (ForteBio) sau d6 bac clia mirc lién két bd sung dugc danh
gia bang cach cho cac bd cam bién tiép xiic v6i khang thé thir hai (100 nM trong dém dong
hoc 1x) trong sy c6 mit ctia khang thé thir nhét (100 nM) trong 900 gidy & 37°C. D& dbi
chiig, mAb CR8057, lién két véi diu hinh ciu ciia H3 ciing duoc do.

CR9114 canh tranh véi CR6261 d lién két voi H1 HA va canh tranh vi CR8020 dé
lién két v6i H3 HA. CR9114 do d6 c6 nhiéu kha ning lién két v6i epitop tring lip véi ca hai
epitop CR6261 va CR8020 trong ving than ciia HA. (Xem Fig.2)

Vidu 10
Hoat tinh phong ngiea ctia khdng thé don dong IgG cia ngwoi CR9114 déi véi liéu gdy chét
cua virut cum B in vivo |

Nghién ctru duge thuc hién dé kiém tra tac dung phong ngira ctia khang thé don dong
CR9114 chdng lai liéu gy chét bing virut cim B in vivo. MAb CR9114 dugc kidm tra vé
hi¢u qua phong ngira trong md hinh chuét dung lidu gay chét bing virut cum thich ung véi
chugt B/Florida/04/2006 (Central Veterinary Institute (CVI), Lelystad, Ha Lan). Virut
B/Florida/04/2006 dugc 1am thich tmg vé6i chudt bang 5 14n ciy chuyén phdi sang phdi. Cho
virut cm B c4y chuyén 14n 5 thich tmg véi chudt nay sinh san trong tring ga c6 phdi trong
phong thi nghiém ctia CVI. Cho tit ca cac con chudt (Balb/c, chudt cai, 6-8 tudn tudi, n=10
mdi nhém) thich nghi v6i méi trudng va duy tri trong khoang thoi gian it nhit 4 ngdy trude
khi bt ddu thi nghiém. MAb CR9114 dugc dinh lidu lrong & 15 mg/kg qua dudng trong

tinh mach qua dudng tinh mach dudi (vena coccygeus) & ngiy thir -1 truéc khi ding liéu
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| quyét dinh, gia dinh ring khéi lugng trung binh 14 18 g cho mdi con chudt va thé tich liéu ¢
dinh 14 0,2 mL. Nhém d6i chimg ding lidu déi chimg ta dugc 16ng. Tiép theo, cho chudt
dung liéu quyét dinh & ngay 0 bing 25 LDso virut cim B B/Florida/04/2006 virut cim B
bing cach tiém vao miii. Cac d4u hiéu 14m sang va thé trong dugc xac dinh hang ngay tir
ngdy -1 trude khi ding liéu quyét dinh dén ngay 8. C4c ddu hiéu 1am sang dugc tinh diém
bing hé thdng tinh diém (0=khong c6 du hiéu 14m sang; 1=1l6ng xi; 2=1l6ng x, kém hoat
dong trong qua trinh xr ly; 3=10ng xu, cudn tron, thd ndng nhoc, kém hoat ddng trong qua
trinh xtt ly; 4=16ng xu, cudn tron, thd ning nhoc, khong phan tng véi cac thao tac/xir 1y). O
diém 4, chuét dugc giy chét nhan dao.

T4t c& cac con chudt déu nhanh nhen va trong khée manh ma khong c6 déu hiéu bénh
trong qud trinh thich nghi véi méi trudng. Fig.3A thé hién ty 1& séng ciia chudt, sau khi ding
mAb. Chudt diing lidu 15 mg/kg mAb CR9114 thé hién ty 18 sbng 100%, trong khi nhém ddi
chimg mAb c6 ty 18 sdng 13 50%.

Trén Fig.3B, mirc d¢ thay dbi thé trong trung binh ciia chudt trong thdi gian nghién
ctru 8 ngay sau khi sir dung mAb duge thé hién. O nhém ding mAb CR9114, chudt khong
giam can sau thdi gian nghién ciru 8 ngay, trong khi d6 quan sat thiy chudt giam cin & nhém
di ching ta duoc 16ng. Piém sb 1am sang trung vi ciia chudt dwoc thé hién trén Fig.3C.
Trong sb cac con chudt dugc didu tri bing 15 mg/kg mAb CR9114 & ngay thtr -1 trude lidu
quyét dinh, tit ca cic con chudt déu séng va khong c6 con nao c6 déu hiéu 1am sang baaft ky
trong thoi gian quan sét (tir ngay 0 dén ngay 8 sau khi nhiém bénh). Cac két qua nay cho
thdy ring khéng thé khang virut cim ctia ngudi CR9114, dwoc nhan dang va phat trién nhu
dugc boc 16 & day, c6 kha ning phong ngira liéu gy chét cia virut cam B in vive. Khi dugc
sit dung mdt ngay trude khi gdy nhiém & lidu lugng 15 mg/kg hoic cao hon, mAb CR9114

c6 the ngén nglra hoan toan dau hi¢u l1am sang cua bénh nhiém virut cim B & chudt.
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Bang 1. Khuéch dai vong thir nhit d6i véi Vkappa, Vlambda va VH

Tén ctia doan mdi Trinh tu nucleotit cua doan mdi SEQ ID NO:
OK1l (HuVK1B) GAC ATC CAG WTG ACC CAG TCT CC 65
OK2 (HuVK2) GAT GTT GTG ATG ACT CAG TCT CC 66
OK3 (HuVK2B2) GAT ATT GTG ATG ACC CAG ACT CC 67
OK4 (HuVK3B) GAA ATT GTG WTG ACR CAG TCT CC 68
OK5 (HuVKS5) GAA ACG ACA CTC ACG CAG TCT CC 69
OK6 (HuVK®6) GAA ATT GTG CTG ACT CAG TCT CC 70
OCK (HuCK) ACA CTC TCC CCT GTT GAA GCT CTT 71
OL1 (HuVL1lA)* CAG TCT GTG CTG ACT CAG CCA CC 72
OL1 (HuVL1B)* CAG TCT GTG YTG ACG CAG CCG CC 73
OL1 (HuVL1C)* CAG TCT GTC GTG ACG CAG CCG CC 74
OL2 (HuVL2B) CAG TCT GCC CTG ACT CAG CC 75
OL3 (HuVL3A) TCC TAT GWG CTG ACT CAG CCA CC 76
OL4 (HuVL3B) TCT TCT GAG CTG ACT CAG GAC CC 77
OL5 (HuVL4B) CAG CYT GTG CTG ACT CAA TC 78
OL6 (HuVL5) CAG GCT GTG CTG ACT CAG CCG TC 79
OL7 (HuVL6) AAT TTT ATG CTG ACT CAG CCC cA 80
OL8 (HuVL7/8) CAG RCT GTG GTG ACY CAG GAG CC 81
OL9 (HuVLI) # CWG CCT GTG CTG ACT CAG CCM CC 82
OL9 (HuVL1lO)# CAG GCA GGG CTG ACT CAG 83
OCL (HuCL2)X TGA ACA TTC TGT AGG GGC CAC TG 84
OCL (HuCL7)X AGA GCA TTC TGC AGG GGC CAC TG 85
OH1 (HuVH1B7A) + CAG RTG CAG CTG GTG CAR TCT GG 86
OH1 (HuVHI1C)+ SAG GTC CAG CTG GTR CAG TCT GG 87
OH2 (HuVH2B) CAG RTC ACC TTG AAG GAG TCT GG 88
OH3 (HuVH3A) GAG GTG CAG CTG GTG GAG 89
OH4 (HuVH3C) GAG GTG CAG CTG GTG GAG WCY GG 90
OH5 (HuVH4B) CAG GTG CAG CTA CAG CAG TGG GG 91
OH6 (HuVH4C) CAG STG CAG CTG CAG GAG TCS GG 92
OH7 (HuVHG6A) CAG GTA CAG CTG CAG CAG TCA GG 93
OCM (HuCIgM) TGG AAG AGG CAC GTT CTT TTC TTT 94
* Trdén theo ty 1& 1:1:1

# Trdén theo ty 1& 1:1

X Trén theo ty 1é 1:1

+ Trdén theo ty 1& 1:1
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Bang 2. Khuéch dai vong thir hai d6i v6i Vkappa, Vlambda va VH

Tén cfia doan mdi Trinh tu nucleotit clia doan mdi SEQ ID NO

TGA GCA CAC AGG TCG ACG GAC ATC CAG
OK1lS (HuVK1B-SAL) 95

WTG ACC CAG TCT CC

TGA GCA CAC AGG TCG ACG GAT GTT GTG
OK2S (HuVK2-SAL) 96

ATG ACT CAG TCT CC

TGA GCA CAC AGG TCG ACG GAT ATT GTG
OK3S (HuVK2B2-SAL) 97

ATG ACC CAG ACT cCC

TGA GCA CAC AGG TCG ACG GAA ATT GTG
OK4S (HuVK3B-SAL) 98

WTG ACR CAG TCT CC

TGA GCA CAC AGG TCG ACG GAA ACG ACA
OK5S (HuVK5-SAL) 99

CTC ACG CAG TCT CC

TGA GCA CAC AGG TCG ACG GAA ATT GTG
OK6S (HuVK6-SAL) 100

CTG ACT CAG TCT CC

GAG TCA TTC TCG ACT TGC GGC CGC ACG
OJK1l (HuJK1-NOT) 101

TTT GAT TTC CAC CTT GGT CCC

GAG TCA TTC TCG ACT TGC GGC CGC ACG
OJK2 (HuJK2-NOT) 102

TTT GAT CTC CAG CTT GGT CCC

GAG TCA TTC TCG ACT TGC GGC CGC ACG
OJK3 (HuJK3-NOT) 103

TTT GAT ATC CAC TTT GGT CCC

GAG TCA TTC TCG ACT TGC GGC CGC ACG
OJK4 (HuJK4-NOT) 104

TTT GAT CTC CAC CTT GGT CCC

GAG TCA TTC TCG ACT TGC GGC CGC ACG
OJK5 (HuJK5-NOT) 105

TTT AAT CTC CAG TCG TGT CCC

TGA GCA CAC AGG TCG ACG CAG TCT GTG
OL1lS (HuVL1A-SAL)* 106

CTG ACT CAG CCA CC

TGA GCA CAC AGG TCG ACG CAG TCT GTG
OL1lS (HuVL1B-SAL) * 107
YTG ACG CAG CCG CC

TGA GCA CAC AGG TCG ACG CAG TCT GTC
OL1lS (HuVL1C-SAL)* 108
GTG ACG CAG CCG CC

TGA GCA CAC AGG TCG ACG CAG TCT GCC
OL2S (HuVL2B-SAL) 109
CTG ACT CAG CC

TGA GCA CAC AGG TCG ACG TCC TAT GWG
OL3S (HuVL3A-SAL) 110
CTG ACT CAG CCA CC

TGA GCA CAC AGG TCG ACG TCT TCT GAG
OL4S (HuVL3B-SAL) 111

CTG ACT CAG GAC CC

TGA GCA CAC AGG TCG ACG CAG CYT GTG
OL5S (HuVL4B-SAL) 112
CTG ACT CAA TC
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TGA GCA CAC AGG TCG ACG CAG GCT GTG

OL6S (HuVL5-SAL) 113
CTG ACT CAG CCG TC
TGA GCA CAC AGG TCG ACG AAT TTT ATG

OL7S (HuVL6-SAL) 114
CTG ACT CAG CCC CcA
TGA GCA CAC AGG TCG ACG CAG RCT GTG

OL8S (HuvL7/8-SAL) 115
GTG ACY CAG GAG CC
TGA GCA CAC AGG TCG ACG CWG CCT GTG

OL9S (HuVL9-SAL) # 116
CTG ACT CAG CCM CC
TGA GCA CAC AGG TCG ACG CAG GCA GGG

OL9S (HuVL10-SAL)# 117
CTG ACT CAG
GAG TCA TTC TCG ACT TGC GGC CGC ACC

OJL1 (HuJL1-NOT) 118
TAG GAC GGT GAC CTT GGT CCC
GAG TCA TTC TCG ACT TGC GGC CGC ACC

O0JL2 (HuJL2/3-NOT) 119
TAG GAC GGT CAG CTT GGT CCC
GAG TCA TTC TCG ACT TGC GGC CGC ACC

OJL3 (HuJL7-NOT) 120
GAG GAC GGT CAG CTG GGT GCC
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OHl1S (HuVH1B-SFI)+ 121
ATG GCC CAG RTG CAG CTG GTG CAR TCT GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OHl1S (HuVH1C-SFI)+ 122
ATG GCC SAG GTC CAG CTG GTR CAG TCT GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH2S (HuVH2B-SFI) 123
ATG GCC CAG RTC ACC TTG AAG GAG TCT GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH3S (HuVH3A-SFI) 124
ATG GCC GAG GTG CAG CTG GTG GAG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH4S (HuVH3C-SFI) 125
ATG GCC GAG GTG CAG CTG GTG GAG WCY GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH5S (HuVH4B-SFI) 126
ATG GCC CAG GTG CAG CTA CAG CAG TGG GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH6S (HuVH4C-SFI) 127
ATG GCC CAG STG CAG CTG CAG GAG TCS GG
GTC CTC GCA ACT GCG GCC CAG CCG GCC

OH7S (HuVH6A-SFI) 128
ATG GCC CAG GTA CAG CTG CAG CAG TCA GG
GAG TCA TTC TCG ACT CGA GAC RGT GAC

OJH1 (HuJH1l/2-XHO) 129
CAG GGT GCC
GAG TCA TTC TCG ACT CGA GAC GGT GAC

OJH2 (HuJH3-XHO) 130
CAT TGT CCC
GAG TCA TTC TCG ACT CGA GAC GGT GAC

OJH3 (HuJH4/5-XHO) 131
CAG GGT TCC

OJH4 (HuJH6-XHO) GAG TCA TTC TCG ACT CGA GAC GGT GAC 132
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CGT GGT CCC

* Trén theo ty 1é
# Trdén theo ty 1é
+ Trdn theo ty 1lé

1:1:

1:1
1:1

1
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Bang 3. Téng quan v& khuéch vong thir hai d6i v6i ving VL

22250

Miu Poan mdi | Poan mdi | San phdm | Chung vé T8 hop Chung vé
ddu 5’ dau 3’ PK/PL (%) VL (%)

OK1s OJK1 K1J1 25
OK1S OJK2 K172 25

K1 OK1S OJK3 K1J3 10 PK1 30
OK1S OJK4 K1J4 25
OK1S OJK5 K1J5 15
OK2S OJK1 K2J1 25
OK2S OJK2 K23J2 25

K2 OK2S OJK3 K2J3 10 PK2 4
OK2S OJK4 K2J4 25
OK2S OJK5 K2J5 15
OK3S OJK1 K3J1 25
OK3S OJK2 K3J2 25

K3 OK3S OJK3 K3J3 10 PK3 1
OK3S OJK4 K3J4 25
OK3S OJK5 K3J5 15
OK4Ss OJK1 K4J1l 25
OK4S OJK2 K4J2 25

K4 OK4S OJK3 K473 10 PK4 19
OK4S OJK4 K4J4 25
OK45S OJK5 K4J5 15
OK5S OJK1 K5J1 25
OK5S OJK2 K532 25

K5 OK5S OJK3 K573 10 PK5 1
OK5S OJK4 K574 25
OK5S OJK5 K5J5 15
OK6S OJK1 K6Jl 25
OK6S OJK2 K6J2 25

K6 OK6S OJK3 K6J3 10 PK6 5
OK6S OJK4 K6J4 25
OK6S OJK5 K6J5 15
OL1lS OJL1 L1J1 30

Ll OL1lS oJL2 L1J2 60 PL1 14
OL1lS OJL3 L1J3 10
OL2S OoJLl L2J1 30
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L2 OL2S OJL2 L2J2 60 PL2 10
OL2S OJL3 L2J3 10
OL3S OJL1l L3J1 30

L3 OL3S OJL2 L3J2 60 PL3 10
OL3s OJL3 L3J3 10
OL4S OJL1l L4J1 30

L4 OL4s OJL2 1472 60 PL4 1
OL4S OJL3 L4J3 10
OL5s OJL1 L5J1 30

L5 OL5s OJL2 L5J2 60 PL5 1
OL5S OJL3 L5J3 10
OL6S OJL1 L6J1 30

L6 OL6S OJL2 L6J2 60 PL6 1
OL6S OJL3 L6J3 10
OL7sS OJL1 L7J1 30

L7 OL7S OJL2 L7J2 60 PL7 1
OL7sS OJL3 L73J3 10
OL8S OJL1 L8J1 30

L8 OL8S OJL2 L8J2 60 PL8 1
OL8S OJL3 L8J3 10
OL9S OJL1 L9J1 30

L9 OL9S OJL2 L9J2 60 PL9 1
OL9S OJL3 L9J3 10

VL 100%
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Bang 4. Téng quan vé khuéch dai vong thir hai dbi v6i ving VH

Mau Doan mdi | Poan mdi | San phadm | Chung vé T hop Chung vé
dau 5’ dau 3’ PK/PL VH (%)
(%)

OH1S OJH1 H1J1 10
OH1S OJH2 H1J2 10

H1 OH1S OJH3 H1J3 60 PH1 25
OH1S OJH4 H1J4 20
OH2S OJH1 H2J1 10
OH2S OJH2 H2J2 10

H2 OH2S OJH3 H2J3 60 PH2 2
OH2S OJH4 H2J4 20
OH3S OJH1 H3J1 10
OH3S OJH2 H3J2 10

H3 OH3S OJH3 H3J3 60 PH3 25
OH3S OJH4 H3J4 20
OH4S OJH1 H4J1 10
OH4S OJH2 H4J2 10

H4 OH4S OJH3 H4J3 60 PH4 25
OH4S OJH4 H4J4 20
OH5S OJH1 H501 10
OH5S OJH2 H572 10

H5 OH5S OJH3 H5J3 60 PH5 2
OH5S OJH4 H50J4 20
OH6S OJH1 H6J1 10
OH6S OJH2 H6J2 10

H6 OH6S OJH3 H6J3 60 PH6 20
OH6S OJH4 H6J4 20
OH7S OJH1 H7J1 10
OH7S OJH2 H7J2 10

H7 OH7S OJH3 H7J3 60 PH7 1
OH7S OJH4 H7J4 20

VH 100%
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Bang 5: Hoat tinh lién két chéo cua khang thé thé thuc khudn chudi don duge loc v trung
va két tiia bing PEG/NACI v6i HA cua cac typ phu khac nhau, nhu dugc do bdng ELISA. +
= lién két (>4x co s); +/- = lién két thip (2-4x co s&) - = khong phat hién lién két; H1 = HA
cua typ phu cim A H1; H3 = HA cua typ phu caim A H3; H5 = HA cua typ phu cim A HS;
H7 = HA cua typ phu cim A H7; B = HA cua virut cim B; Rabies = Glycoprotein cta virut

Rabies virus (d6i ching 4m).

Phage midi Elisa
H1 H3 H5 H7 B Rabies
sc09-003 + + + + + -
sc09-004 + + + + + -
sc09-005 + + + + + -
sc09-006 + + + + + -
sc09-007 + +- + + +/- -
sc09-008 + +/- + + +/- -
sc09-009 + +/- + + +/- -
sc09-010 + + + + +/- -
sc09-011 + + + + + -
sc09-012 + + + + - -
sc09-029 + +/- + + - -
sc09-030 + + + + + -
sc09-031 + +/- + + - -
sc09-112 + + + + + -
sc09-113 + + + + + -
sc09-114 + + + + + -
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Bang 6. Phén tich FACS cua khang thé thé thuc khun chudi don dugc loc vo tring va két
tia bing PEG/NACIL. + = lién két (>4x co s6); +/- = lién két thip (2-4x co s&) - = khong phat
hién lién két; PER.C6 = té bao PER.C6 khong dugc chuyén nhidm (d6i chimg); mH1, mH3,
mH?7 = lién két mang HA twong tng ctia typ phu H1, H3 va H7.

Phage midi Facs (% gated UL)
PerCé mH1 mH3 mH7

sc09-003 - + + +
sc09-004 - + + +
sc09-005 - + + +
sc09-006 - + + +
sc09-007 - + +/- +
sc09-008 - + +/- +
sc09-009 - + +/- +
sc09-010 - + + +
sc09-011 - + + +
sc09-012 - + + +
sc09-029 - + - +/-
sc09-030 - + + +
sc09-031 - + - +/-
sc09-112 - + + +
sc09-113 - + + +
sc09-114 - + + +
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Bang 9. Phan tng lién két chéo cua céc IgG, nhu duoc do bing ELISA va FACS. H1 = tai tb
hop hoa tan ciia A/New Caledonia/20/1999 H1 HA; H3 = tai tb hop hoa tan cta
A/Wisconsin/67/2005 H3 HA; H5 = t4i t& hop hoa tan ctia A/Viét Nam/1203/04 H5 HA; H7
= tai td hop hoa tan ctia A/Ha Lan/219/2003 H7 HA; H9 = tai t5 hop hoa tan cia A/Hong
Kong/1073/99 H9 HA; B = tai t6 hop hoa tan ctia B/Ohio/01/05 cim B HA; Rabies = rabies
glycoprotein; PER.C6 = té bao PER.C6 khong dugc chuyén nhiém (ddi ching); mH1 =
PER.C6 biéu hién A/New Caledonia/20/1999 H1 HA; mH3 = PER.C6 biéu hién
A/Wisconsin/67/2005 H3 HA; mH7 = PER.C6 biéu hién A/Ha Lan/219/2003 H7 HA; ND =

khong duoc thuc hién. + = lién két (>10x co s0); +/- = lién két thap (2-10x co s&) - = khong

phat hién lién két.
1gG Elisa 1gG Facs
H1 H3 H5 H7 H9 B Rabies PerC6 mH1 mH3 mH7

CR9005 + + + + + + + + +
CR9030 + + + + + +/- + + +
CR9112 + + + + + + + + +
CR9113 + + + + + + + + +
CR9114 + + + + + + + + +
CR4098 | - - - 1 - n ¥
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Bang 10. Hoat tinh trung hoa chéo cua cac IgG; Do chudn (tinh bing pg/ml) 1a céc tri s6
IC50 nhu dugc x4c dinh theo phuong phép Spearman-Karber cia céc thi nghiém duogc lap lai

it nhat hai 14n; >100 = khéng trung hoa & ndng do thir nghiém cao nhét (100 pg/ml).

Typ phu Ching CR9005 | CR9112 | CR9113 | CR9114
A/WSN/33 1,1 0,9 1,1 1,1
A/New Caledonia/20/99 26 1,9 4,4 3,7
H1 A/Solomon Islands/3/2006 1,4 1,3 22 1,8
A/Brisbane/59/2007 3,4 2 3,1 2,6
AJCalifornia/7/2009 0,7 0,5 0,3 0,3
Nhom | H2 A/E‘nv/MPU3156/05 8,8 6,3 8,8 8,8
H5 A/Hong Kéng/156/97 0,8 0,7 0,9 0,4
AJEW/MPF461/07 10,5 10,5 8,8 10,5
H6 AJEW/MPD411/07 29,7 10,5 17,7 10,5
H8 AJEW/MPH571/08 8,8 8,8 8,8 8,8
Ho A/Hong Kong/1073/99 6,3 3,7 3,7 4,4
A/Ck/HK/SSP176/09 44 44 6,3 6,3
A/Hong Kong/1/68 42 27,6 22,3 19
Al/Johannesburg/33/94 17,7 13,8 32,4 21,9
H3 A/Panama/2007/1999 28,2 47,5 47,5 39,9
A/Hiroshima/52/2005 229 10,5 13,6 12,5
A/Wisconsin/67/2005 35,4 29,7 35,4 32,4
Nhom Il A/Brisbane/10/2007 11,2 5,6 94 5,6
H4 A/WF/MPA 892/06 1,2 0,8 1,3 0,8
A/Mallard/Ha Lan/12/2000 9,6 6,3 6,3 4,8
H7 A/New York/107/2003 > 100 > 100 >100 >100
H10 AJ/Chick/Blrc/N/49 29,6 26,5 19,8 15,7
H14 A/Mallard/Astrakhan/263/1982 | > 100 >100 >100 > 100
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Trinh tu

>5C09-003 VH ADN (SEQ ID NO: 1)
GAGGTGCAGCTGGTGGAGTCTGGGGCTGAGGTCAAGAAGGCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAACAACTTTGGTATCAGCTGGGTACGACAGGCCCCTGGCCAAGGCCTTGAGTGGATGGGCGGGATCAGCCCAA
TCTTTGGTTCGACAGTCTACGCACAGAAATTTCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCACACACTGCCTAC
ATGGAGATGAACAGCCTGACATCTGAGGACACGGCCGTCTATTTCTGTGCGAGGCACGGAAATTATTATTTCTACTCCGG
TATGGACCTCTGGGGCCAAGGGACCACGGTCACC

>SC09-003 VH PROTEIN (SEQ ID NO: 2)

EVQLVESGAEVKKAGSSVKVSCKSSGGTSNNFGISWVRQAPGQGLEWMGGISPIFGSTVYAQKFQGRVTISADIFSHTAY
MEMNSLTSEDTAVYFCARHGNYYFYSGMDLWGQGTTVT

>3C09-003 VL ADN (SEQ ID NO: 3)
TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCACGATTTCCTGTGGGGGAGACAACGT
TGGAAGTAACAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCGTCTATGATGATCGCGACCGAC
CCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGG
GATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAGTAGTGATCATCGAGTCTTCGGAACTGGGACCAAGGTCACCGT
CCTAG

>3C09-003 VL PROTEIN (SEQ ID NO: 4)
SYVLTQPPSVSVAPGQTATISCGGDNVGSNSVHWYQQKPGQAPVLVVYDDRDRPSGIPERFSGSNSGNTATLTISRVEAG
DEADYYCQVWDSSSDHRVEGTGTKVTVL

>SC09-004 VH ADN (SEQ ID NO: 5)
CAGGTCCAGCTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGARAGTCTCCTGCAAGTCTTCTGGCGG
CACCTCCAATAACTATGCCATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGGTCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGTCTGACATCTGAGGACACGGCCGTCTATTATTGTGCGAGACACGGGAATTATTATTACAACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACC

>SC09-004 VH PROTEIN (SEQ ID NO: 6)
QVQLVQOSGAEVKKPGSSVKVSCKSSGGTSNNYATI SWVRQAPGQGLDWMGGVSPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYYCARHGNYYYNSGMDVWGQGTTVT

>SC09-004 VL ADN (SEQ ID NO: 7)

CAGTCTGTGCTGACGCAGCCGCCCGCAGTGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCGTGTTCTGGAAGTGATTC
CAACATCGGGAGAAGAAGTGTAAACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAACGATC
AGCGGCCCTCAGTGGTCCCTGACCGATTCTCTGGCTCCAAGTCCGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCAG
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TCTGAAGATGAGGCCGAATATTACTGTGCAGCATGGGATGACAGCCTGAAGGGGGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-004 VL PROTEIN (SEQ ID NO: 8)
QSVLTQPPAVSGTPGQRVTISCSGSDSNIGRRSVNWYQQFPGTAPKLLIYSNDQRPSVVPDRFSGSKSGTSASLATISGLQ
SEDEAEYYCAAWDDSLKGAVFGGGTQLTVL

>SC09-005 VH ADN (SEQ ID NO: 9)
CAGGTGCAGCTGGTGCAATCTGGGGCTGAGGTCAAGAGGCCTGGGTCCTCGGTGARAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATTAGTTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGTCTACGCACAGAAATTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAACTATTATTACTACTCCGG
TATGGACCTCTGGGGCCAAGGGACCACGGTCACC

>SC09-005 VH PROTEIN (SEQ ID NO: 10)
QVOLVQSGAEVKRPGSSVKVSCKSSGGTSNNYAI SWVRQAPGQGLDWMGGISPIFGSTVYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYFCARHGNYYYYSGMDLWGQGTTVT

>SC09-005 VL ADN (SEQ ID NO: 11)
CAGTCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTCTCCTGGACAGTCGATCACCATCTCCTGCACTGGAACCAGCAG
TGACGTCGGTGGTTATAACTATGTCTCCTGGTACCAACAACACCCAGGCAAAGCCCCCAAACTCCTGATTTTTGATGTCA
GTGATCGGCCCTCAGGGGTTTCTGATCGCTTCTCTGGCTCCAAGTCTGCGGACACGGCCTCCCTGACCATCTCTGGACTC
CAGGCTCAGGACGAGGCTGATTATTACTGCTGCTCATATGCAGGTAGTGCCAAGGGCGTCTTCGGAACTGGGACCAAGGT
CACCGTCCTAG

>3C09-005 VL PROTEIN (SEQ ID NO: 12)
QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLLIFDVSDRPSGVSDRFSGSKSADTASLTISGL
QAQDEADYYCCSYAGSAKGVFGTGTKVTVL

>SC09-006 VH ADN (SEQ ID NO: 13)
GAGGTGCAGCTGGTGGAGTCTGGGGCTGAGGTCAAGAGGCCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATTAGTTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGTCTACGCACAGAAATTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAACTATTATTACTACTCCGG
TATGGACCTCTGGGGCCAAGGGACCACGGTCACC

>SC09-006 VH PROTEIN (SEQ ID NO: 14)

EVQLVESGAEVKRPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSTVYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYFCARHGNYYYYSGMDLWGQGTTVT
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>SC09-006 VL ADN (SEQ ID NO: 15)
TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCAGGATTACCTGTGGGGGAAACAACAT
TGGAAGTAAAACTGTGCATTGGTACCAGCAGAACTCAGGCCAGGCCCCTGTGCTGGTCGTCTATGGTGATAGCGACCGGC
CCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGACCACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGG
GATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAGTAGTGATCATCCCGGTGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>3C09-006 VL PROTEIN (SEQ ID NO: 16)

SYVLTQPPSVSVAPGQTARITCGGNNIGSKTVHWYQONSGQAPVLVVYGDSDRPSGIPERFSGSNSGTTATLTISRVEAG
DEADYYCQVWDSSSDHPGAVFGGGTQLTVL

>SC09-007 VH ADN (SEQ ID NO: 17)
CAGGTGCAGCTGGTGCAATCTGGAGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGAGGGATCAGCCCTA
TCTTTGGTTCAGCAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTACCGCGGACATATTTTCGAACACAGTGTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTGTATTACTGTGCGAGACACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-007 VH PROTEIN (SEQ ID NO: 18)
QVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSAAYAQKFQGRVTITADIFSNTVY
MELNSLTSEDTAVYYCARHGNYYYYSGMDVWGQGTTVTVSS

>SC09-007 VL ADN (SEQ ID NO: 19)
TCCTATGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCTTGTTCTGGAAGCAGCTC
CAACATCGGAAGTAATACTGTAAACTGGTACCAGCAGGTCCCCGGAACGGCCCCCAAACTCCTCATCTATGGTGATGATC
AGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCAG
TCTGAGGATGAGGCTGATTATTACTGTGCAACATGGGATGACAGCCTGAATGGTCATGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-007 VL PROTEIN (SEQ ID NO: 20)
SYVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQVPGTAPKLLIYGDDQRPSGVPDRFSGSKSGTSASLAISGLQ
SEDEADYYCATWDDSLNGHVEGGGTQLTVL

>SC09-008 VH ADN (SEQ ID NO: 21)
GAGGTCCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAGAGTCTCCTGTAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC
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>5C09-008 VH PROTEIN (SEQ ID NO: 22)

EVQLVQSGAEVKKPGSSVRVSCKSSGGTSNNYAISWVRQAPGOGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYFCARHGNYYYYSGMDVWGQGTTVTVSS

>5C09-008 VL ADN (SEQ ID NO: 23)
TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCAGGATTACCTGTGGGGGAAACAACAT
TGGAAGTAAAACTGTGCATTGGTACCAGCAGAACTCAGGCCAGGCCCCTGTGCTGGTCGTCTATGGTGATAGCGACCGGC
CCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGACCACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGG
GATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAGTAGTGATCATCCCGGTGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>5C09-008 VL PROTEIN (SEQ ID NO: 24)

SYVLTQPPSVSVAPGQTARITCGGNNIGSKTVHWYQONSGQAPVLVVYGDSDRPSGIPERFSGSNSGTTATLTISRVEAG
DEADYYCQVWDSSSDHPGAVEGGGTQLTVL

>SC09-009 VH ADN (SEQ ID NO: 25)
CAGGTGCAGCTGGTGCAATCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAATTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGGCATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-009 VH PROTEIN (SEQ ID NO: 26)
QVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLASEDTAVYFCARHGNYYYYSGMDVWGQGTTVTVSS

>S3C09-009 VL ADN (SEQ ID NO: 27)
GACATCCAGATGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGTCGGGCGAGTCA
GCATATTAGCAGTTGGTTAGCCTGGTATCAGCAGAAGCCAGGGAAAGGCCCTCAGCTCCTGATCTATTCTGCATCCCGTT
TGCAAAGTGGGGTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCT
GAAGATTTTGCAACTTACTATTGTCAACAGGCTAACAGTTTCCCCCTCACTTTCGGCCCTGGGACCAAAGTGGATATCAA
AC

>SC09-009 VL PROTEIN (SEQ ID NO: 28)
DIQMTQSPSSVSASVGDRVTITCRASQHISSWLAWYQQKPGKGPQLLIYSASRLOSGVPSRFSGSGSGTDFTLTISSLQOP
EDFATYYCQQANSFPLTFGPGTKVDIK

>SC09-010 VH ADN (SEQ ID NO: 29)

GAGGTGCAGCTGGTGGAGTCCGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAATTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
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TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCCAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTACTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-010 VH PROTEIN (SEQ ID NO: 30)

EVQLVESGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYYCARHGNYYYYSGMDVWGQGTTVTVSS

>5C09-010 VL ADN (SEQ ID NO: 31)

TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCAGGATTACCTGTGGGGGARACAACAT
YGGAAGTAAAACTGTGCATTGGTACCAGCAGAACTCAGGCCAGGCCCCTGTGCTGGTCGTCTTTGTTGATAGCGACCGTC
CCTCAGGGATCCATGAGCGATTCTGTGGCTCCAACTCTGGGTCCACGGCCACCCTGACCATCAGCAGCGTCGAAGCCGGG

GATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAATAGCGATCATCCCGGTGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-010 VL PROTEIN (SEQ ID NO: 32)

SYVLTQPPSVSVAPGQTARITCGGNNIGSKTVHWYQONSGQAPVLVVFVDSDRPSGIHERFCGSNSGSTATLTISSVEAG
DEADYYCQVWDSNSDHPGAVFGGGTQLTVL

>3C09-011 VH ADN (SEQ ID NO: 33)
GAGGTCCAGCTGGTACAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGGCAGGCCCCTGGACAAGGCCTTGACTGGATGGGAGGGATCAGCCCTA
TCTTTGGTTCAGCAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTACCGCGGACATATTTTCGAACACAGTGTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTGTATTACTGTGCGAGACACGGGAATTATTATTACTACTCCGG
TACGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-011 VH PROTEIN (SEQ ID NO: 34)
EVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSAAYAQKFQGRVTITADIFSNTVY
MELNSLTSEDTAVYYCARHGNYYYYSGTDVWGQGTTVTVSS

>SC09-011 VL ADN (SEQ ID NO: 35)
TCCTATGTGCTGACTCAGCCACCCGCAGTGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCGTGTTCTGGAAGTGATTC
CAACATCGGGAGAAGAAGTGTAAACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAACGATC
AGCGGCCCTCAGTGGTCCCTGACCGATTCTCTGGCTCCAAGTCCGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCAG
TCTGAAGATGAGGCCGAATATTACTGTGCAGCATGGGATGACAGCCTGAAGGGGGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-011 VL PROTEIN (SEQ ID NO: 36)

SYVLTQPPAVSGTPGQRVTISCSGSDSNIGRRSVNWYQQFPGTAPKLLIYSNDQRPSVVPDRFSGSKSGTSASLAISGLQ
SEDEAEYYCAAWDDSLKGAVFGGGTQLTVL
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>S5C09-012 VH ADN (SEQ ID NO: 37)
GAGGTCCAGCTGGTACAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAATTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGAGGGATCAGCCCTA
TTTTTGGTTCAGCAGTCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTACCGCGGACATATTTTCGAACACAGTGTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTGTATTACTGTGCGAGACACGGGACTTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-012 VH PROTEIN (SEQ ID NO: 38)

EVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSAVYAQKFQGRVTITADIFSNTVY
MELNSLTSEDTAVYYCARHGTYYYYSGMDVWGQGTTVTVSS

>SC09-012 VL ADN (SEQ ID NO: 39)
CAGTCTGTCGTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCACCATCTCCTGCACTGGGAGCAGCTC
CAACATCGGGGCAGGTTATGATGTACACTGGTACCAGCAGCTTCCAGGGACAGCCCCCARACTCCTCATCTATGGTAACA
ACAATCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCATCACTGGGCTC
CAGGTTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACCAGAACCTGAGTGAGGGGGTCTTCGGCGGAGGGACCAA
GCTGACCGTCCTAG

>SC09-012 VL PROTEIN (SEQ ID NO: 40)

QSVVTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGNNNRPSGVPDRFSGSKSGTSASLAITGL
QVEDEADYYCQSYDONLSEGVFGGGTKLTVL

>SC098-029 VH ADN (SEQ ID NO: 41)
GAGGTGCAGCTGGTGGAGTCCGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGARAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTACTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-029 VH PROTEIN (SEQ ID NO: 42)
EVQLVESGAEVKKPGSSVKVSCKSSGGTSNNYATI SWVRQAPGQGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYYCARHGNYYYYSGMDVWGQGTTVTVSS

>SC09-029 VL ADN (SEQ ID NO: 43)
GAAATTGTGATGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCTGGGGAARAGAGGCACCCTCTCCTGCAGGGCCAGTCA
GAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCACCA
GGGCCACTGGCATCCCAGACAGGTTCACTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAGCCT
GAAGATTTTGCAGTGTATTACTGTCAGCAGTATGGGAGCTCACCATTCGCTTTCGGCCCTGGGACCAAGGTGGAGATCAA
A
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>5C09-029 VL PROTEIN (SEQ ID NO: 44)

EIVMTQSPGTLSLSPGERGTLSCRASQSVSSYLAWYQQKPGQAPRLLIYGASTRATGIPDRFTGSGSGTDFTLTISRLEP
EDFAVYYCQQYGSSPFAFGPGTKVEIK

>SC09-030 VH ADN (SEQ ID NO: 45)
CAGATGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGARAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-030 VH PROTEIN (SEQ ID NO: 46)
QMQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYFCARHGNYYYYSGMDVWGQGTTVTVSS

>SC09-030 VL ADN (SEQ ID NO: 47)
TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCAGGATTACCTGTGGGGGAAACAACAT
TGGAAGTAAAAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCGTCTATGGTGATAGCGACCGGC
CCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGACCACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGG
GATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAGTAGTGATCATCCCGGTGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-030 VL PROTEIN (SEQ ID NO: 48)
SYVLTQPPSVSVAPGQTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYGDSDRPSGIPERFSGSNSGTTATLTISRVEAG
DEADYYCQVWDSSSDHPGAVEGGGTQLTVL

>SC09-031 VH ADN (SEQ ID NO: 49)
CAGGTCCAGCTGGTACAGTCTGGGGCTGAGGTCGAGAGGCCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGCGG
CACCTCCAATAACTATGCCATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGTCTGACATCTGAGGACACGGCCGTCTATTATTGTGCGAGACACGGGAATTATTATTACAACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-031 VH PROTEIN (SEQ ID NO: 50)
QVOLVQSGAEVERPGSSVKVSCKSSGGTSNNYAISWVRQAPGQGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY

MELNSLTSEDTAVYYCARHGNYYYNSGMDVWGQGTTVTVSS

>3C09-031 VL ADN (SEQ ID NO: 51)
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CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCACCATCTCCTGCACTGGGAGCAGCTC
CAACATCGGGGCAGGTTATGATGTACACTGGTACCAGCAGCTTCCAGARACAGCCCCCAAACTCCTCATTTATGATAACA
ACAATCGTCCCTCAGGGGTTTCTGACCGATTCTCTGGCTCCAAGTCTGGCACTTCAGCCTCCCTGGCCATCACTGGGCTC
CAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACAGCGGCCTGAGTGCTTCGCCTTATGTCTTCGGAGCTGG
GACCAAGGTCACCGTCCTAG

>SC09-031 VL PROTEIN (SEQ ID NO: 52)

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPETAPKLLIYDNNNRPSGVSDRFSGSKSGTSASLAITGL
QAEDEADYYCQSYDSGLSASPYVFGAGTKVTVL

>SC09-112 VH ADN (SEQ ID NO: 53)
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGARAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAGTTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTACTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>3C09-112 VH PROTEIN (SEQ ID NO: 54)
QVQLVQSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGOGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYYCARHGNYYYYSGMDVWGQGTTVTVSS

>3C09-112 VL ADN (SEQ ID NO: 55)
CAGTCTGTGTTGACGCAGCCGCCCTCAGTGTCTGGGGCCCCAGGGCAGAGGGTCACCATCTCCTGCACTGGGAGCAGCGC
CAACATCGGGGCAGGTTATGATGTCCACTGGTACCAGCAGTTTCCAGGAACAGCCCCCAAACTCCTCATCTATGGTAACA
ACAATCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCTCCCTGGCCATCACTGGGCTC
CAGGCTGAGGATGAGGCTGATTATTACTGCCAGTCCTATGACAGCAGCCTGAGTGGTGCGTTATTCGGCGGAGGGACCAA
GCTGACCGTCCTAG

>5C09-112 VL PROTEIN (SEQ ID NO: 56)
QSVLTQPPSVSGAPGQRVTISCTGSSANIGAGYDVHWYQQFPGTAPKLLIYGNNNRPSGVPDRFSGSKSGTSASLAITGL
QAEDEADYYCQSYDSSLSGALFGGGTKLTVL

>5C09-113 VH ADN (SEQ ID NO: 57)
CAGATGCAGCTGGTGCAGTCTGGGGCTGAGGTCAAGAAGGCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGAGTGGATGGGCGGGATCAGTCCAA
TCTTTGGTTCGACAGTCTACGCACAGAAATTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCACACACTGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGCATATTTCTGTGCGAGGCACGGAAACTATTATTACTACTCCGG
TATGGACCTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-113 VH PROTEIN (SEQ ID NO: 58)
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OMOLVOSGAEVKKAGS SVKVSCKSSGGTSNNYAISWVRQAPGQGLEWMGGISPIFGSTVYAQKFQGRVTISADIFSHTAY
MELNSLTSEDTAAYFCARHGNYYYYSGMDLWGQGTTVTVSS

>SC09-113 VL ADN (SEQ ID NO: 59)

CAGTCTGTGCTGACTCAGCCACCCGCAGTGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCGTGTTCTGGAAGTGATTC
CAACATCGGGAGAAGAAGTGTAAACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAACGATC
AGCGGCCCTCAGTGGTCCCTGACCGATTCTCTGGCTCCAAGTCCGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCAG

GCTGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGCCAGCCTGAGTGGTCCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-113 VL PROTEIN (SEQ ID NO: 60)
QSVLTQPPAVSGTPGQRVTISCSGSDSNIGRRSVNWYQQFPGTAPKLLIYSNDQRPSVVPDRFSGSKSGTSASLAISGLQ
AEDEADYYCAAWDASLSGPVFGGGTQLTVL

>SC09-114 VH ADN (SEQ ID NO: 61)
CAGGTGCAGCTGGTGCAATCTGGGGCTGAGGTCAAGAAGCCTGGGTCCTCGGTGAAAGTCTCCTGCAAGTCTTCTGGAGG
CACCTCCAATAACTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGCCTTGACTGGATGGGCGGGATCAGCCCTA
TCTTTGGTTCGACAGCCTACGCACAGAAATTCCAGGGCAGAGTCACTATTTCCGCGGACATATTTTCGAACACAGCCTAC
ATGGAGCTGAACAGCCTGACATCTGAGGACACGGCCGTATATTTCTGTGCGAGGCACGGGAATTATTATTACTACTCCGG
TATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCGAGC

>SC09-114 VH PROTEIN (SEQ ID NO: 62)
QVQLVQOSGAEVKKPGSSVKVSCKSSGGTSNNYAISWVRQAPGQOGLDWMGGISPIFGSTAYAQKFQGRVTISADIFSNTAY
MELNSLTSEDTAVYFCARHGNYYYYSGMDVWGQGTTVTVSS

>SC09-114 VL ADN (SEQ ID NO: 63)
TCCTATGTGCTGACTCAGCCACCCGCAGTGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCGTGTTCTGGAAGTGATTC
CAACATCGGGAGAAGAAGTGTAAACTGGTACCAGCAGTTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAACGATC
AGCGGCCCTCAGTGGTCCCTGACCGATTCTCTGGCTCCAAGTCCGGCACCTCAGCCTCCCTGGCCATCAGTGGGCTCCAG
TCTGAAGATGAGGCCGAATATTACTGTGCAGCATGGGATGACAGCCTGAAGGGGGCTGTGTTCGGAGGAGGCACCCAGCT
GACCGTCCTCG

>SC09-114 VL PROTEIN (SEQ ID NO: 64)
SYVLTQPPAVSGTPGQRVTISCSGSDSNIGRRSVNWYQQFPGTAPKLLIYSNDQRPSVVPDREFSGSKSGTSASLATISGLQ
SEDEAEYYCAAWDDSLKGAVEGGGTQLTVL

Vecto pIg-C911-HCgammal (SEQ ID NO:175)
tcgacggatc gggagatctc ccgatccect atggtgcact ctcagtacaa tctgctctga 60
tgccgcatag ttaagccagt atctgctccc tgcttgtgtg ttggaggtcg ctgagtagtg 120

cgcgagcaaa atttaagcta caacaaggca aggcttgacc gacaattgca tgaagaatct 180
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gcttagggtt
ttattcattg
ccatatcata
tgattattga
atggagttcc
ccccgceccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg
gcctggagac
ctccgceggece
ccttgcagaa
taaggagatc
gcacctattg
ttcaattaca
tggcccagcece
attacactca
cggacactct
ttcatactat
ttgctgccac
acaagtcaca
actttgaatt
atactatgat
cgcttgatgt
ataaagatgg
taccttctgg
caaattttag
ctgcagccta
atggtacaat
ctgttaagag
cctcaggaga
ttaatgctac
ttgctgatta
tttctgccac
tcaagggaga
attataaatt

aggcgttttg
gttatatagc
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
gccatccacg
gggaacggtg
gttggtcgtg
aatagaaact
gtcttactga
gctcgccacc
ggccagtgac
acatacttca
ttatttaact
taatcatacg
agagaaatca
gtcggtgatt
gtgtgacaac
attcgataat
ttcagaaaag
gtttctctat
ttttaacact
agccattctt
ttttgttggc
cacagatgct
ctttgagatt
tgttgtgaga
taaattccct
ctctgtgctc
taagttgaat
tgatgtaaga
gccagatgat

cgctgcttcg
ataaatcaat
ttatattggc
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gcggttttgg
tctccacccce
aaaatgtcgt
ggtctatata
ctgttttgac
cattggaagc
aggcactggg
gggcttgtcg
catccacttt
atgggatgga
cttgaccggt
tctatgaggg
caggatttat
tttggcaacc
aatgttgtcc
attattaaca
cctttetttg
gcatttaatt
tcaggtaatt
gtttataagg
ttgaaaccta
acagcctttt
tatttaaagc
gttgattgtt
gacaaaggaa
ttccctaata
tctgtctatg
tacaactcaa
gatctttgct
caaatagcgc

ttcatgggtt
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ctaggtggtc
attggctatt
tcatgtccaa
attacggggt
aatggcccgce
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
cagtacatca
attgacgtca
aacaactccg
agcagagctc
ctccatagaa
tggcctggat
caggtaagta
agacagagaa
gcctttetcet
gctgtatcat
gcaccacttt
gggtttacta
ttcttceccatt
ctgtcatacc
gtggttgggt
attctactaa
ctgtttctaa
gcactttcga
ttaaacactt
gctatcaacc
tttttaagtt
cacctgctca
caactacatt
ctcaaaatcc
tttaccagac
ttacaaactt
catgggagag
catttttttc
tctccaatgt
caggacaaac

gtgtccttge
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aatattggcc
ggccattgca
cattaccgcc
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
gtttagtgaa
gacaccggga
atcctgactc
tcaaggttac
gactcttgcg
ccacaggtgt
cctcttcttg
tgatgatgtt
tcctgatgaa
ttattctaat
ttttaaggat
ttttggttct
tgttgttata
acccatgggt
gtacatatct
acgagagttt
tatagatgta
gcctcttggt
agacatttgg
tatgctcaag
acttgctgaa
ctctaatttc
gtgtcctttt
aaaaaaaatt
aacctttaag
ctatgcagat
tggtgttatt
ttggaatact

attagccata
tacgttgtat
atgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
ccgtcagatc
ccgatccagc
tcttaggtag
aagacaggtt
tttctgatag
ccactcccag
gtactgctgc
caagctccta
atttttagat
gttacagggt
ggtatttatt
accatgaaca
cgagcatgta
acacagacac
gatgcctttt
gtgtttaaaa
gttcgtgatc
attaacatta
ggcacgtcag
tatgatgaaa
ctcaaatgct
agggttgttc
ggagaggttt
tctaattgtg
tgctatggceg
tcttttgtag
gctgattata
aggaacattg

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



atgctacttc
ggccctttga
cacctgctct
ttggctacca
cggtttgtgg
ttaatggact
aacaatttgg
aaatattaga
atgcttcatc
caattcatgc
tccagactca
acattcctat
ctagccaaaa
actctaataa
tgcctgttte
ctgaatgtgc
tctcaggtat
aaatgtacaa
ctgaccctct
cactcgctga
gagatctcat
atgatatgat
catttggtgc
atggcattgg
ttaacaaggc
agctgcaaga
gctctaattt
tcgaggcgga
atgtaacaca
ctaaaatgtc
accaccttat
atgtgccatc
catacttccc
ggaacttctt
atgtcgttat
cattcaaaga
gcgacatttc
atgaggtcgc
agcaatatat

ctgtgggcca

aactggtaat
gagagacata
taattgttat
accttacaga
accaaaatta
cactggtact
ccgtgatgtt
catttcacct
tgaagttgct
agatcaactc
ggcaggctgt
tggagcetgge
atctattgtg
caccattgct
tatggctaaa
taatttgctt
tgctgctgaa
aaccccaact
aaagccaact
tgctggctte
ttgtgcgcag
tgctgcctac
tggcgctgcet
agttacccaa
gattagtcaa
cgttgttaac
tggtgcaatt
ggtacaaatt
acaactaatc
tgagtgtgtt
gtccttccca
ccaggagagg
tcgtgaaggt
ttctccacaa
tggcatcatt
agagctggac
aggcattaac
taaaaattta
taaatggcct

ggacacgcag

tataattata
tctaatgtgc
tggccattaa
gttgtagtac
tccactgacc
ggtgtgttaa
tctgatttca
tgctcttttg
gttctatatc
acaccagctt
cttataggag
atttgtgcta
gcttatacta
atacctacta
acctccgtag
ctccaatatg
caggatcgca
ttgaaatatt
aagaggtctt
atgaagcaat
aagttcaatg
actgctgctc
cttcaaatac
aatgttctct
attcaagaat
cagaatgctc
tcaagtgtgc
gacaggttaa
agggctgctg
cttggacaat
caagcagccc
aacttcacca
gtttttgtgt
ataattacta
aacaacacag
aagtacttca
gcttctgtcg
aatgaatcac
ctcgacgaac

gaggtcatcg
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aatataggta
ctttctcccce
atgattatgg
tttcttttga
ttattaagaa
ctcecttette
ctgattccgt
ggggtgtaag
aagatgttaa
ggcgcatata
ctgagcatgt
gttaccatac
tgtctttagg
acttttcaat
attgtaatat
gtagcttttg
acacacgtga
ttggtggttt
ttattgagga
atggcgaatg
gacttacagt
tagttagtgg
cttttgctat
atgagaacca
cacttacaac
aagcattaaa
taaatgatat
ttacaggcag
aaatcagggc
caaaaagagt
cgcatggtgt
cagcgccagce
ttaatggcac
cagacaatac
tttatgatcc
aaaatcatac
tcaacattca
tcattgacct
aaaaactcat

tggtgccaca
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tcttagacat
tgatggcaaa
tttttacacc
acttttaaat
ccagtgtgtc
aaagagattt
tcgagatcct
tgtaattaca
ctgcactgat
ttctactgga
cgacacttct
agtttcttta
tgctgatagt
tagcattact
gtacatctgce
cacacaacta
agtgttcgct
taatttttca
cttgctcttt
cctaggtgat
gttgccacct
tactgccact
gcaaatggca
aaaacaaatc
aacatcaact
cacacttgtt
cctttcgcga
acttcaaagc
ttctgctaat
tgacttttgt
tgtcttccta
aatttgtcat
ttcttggttt
atttgtctca
tctgcaacct
atcaccagat
aaaagaaatt
tcaagaactg
ctcagaagag

ctccttgceccece

ggcaagctta
ccttgcaccc
actactggca
gcaccggcca
aattttaatt
caaccatttc
aaaacatctg
cctggaacaa
gtttctacag
aacaatgtat
tatgagtgcg
ttacgtagta
tcaattgctt
acagaagtaa
ggagattcta
aatcgtgcac
caagtcaaac
caaatattac
aataaggtga
attaatgcta
ctgctcactg
gctggatgga
tataggttca
gccaaccaat
gcattgggca
aaacaactta
cttgataaag
cttcaaacct
cttgctgcta
ggaaagggct
catgtcacgt
gaaggcaaag
attacacaga
ggaaattgtg
gagcttgact
gttgattttg
gaccgcctca
ggaaaatatg
gatctgaatg
tttaaggtgg

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



tggtgatctc
tcatgctttg
cagcgtgttc
ctgcctggtg
gaccagcggc
cagcgtggtg
ccacaagccc
ccacacctgc
cccccccaag
ggtggacgtg
ggtgcacaac
gagcgtgctc
gagcaacaag
ccgggagccc
gtccctcacc
caacggccag
cttcttcctg
cagctgcagc
gagccccggce
gccttctagt
aggtgccact
taggtgtcat
agacaatagc
cagctggggce
tgtggtggtt
cgctttcttce
ggggctccect
ttagggtgat
gttggagtcc
tatctcggtc
aaatgagctg
gggtgtggaa
tagtcagcaa
atgcatctca
actccgccca
gaggccgagg
ggcctaggct
gagacaggat
gccgettggg
gatgccgccg

agccatcctg
gcagaagaag
ccecctggecce
aaggactact
gtgcacacct
accgtgccca
agcaacacca
ccccecectgee
cccaaggaca
agccacgagg
gccaagacca
accgtgctgce
gccctgectg
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc
gtgatgcacg
aagtgataat
tgccagccat
cccactgtcce
tctattctgg
aggcatgctg
tctagggggt
acgcgcagcg
ccttecttte
ttagggttcc
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
agtccccagg
ccaggtgtgg
attagtcagc
gttccgccca
ccgcectcetge
tttgcaaaaa
gaggatcgtt
tggagaggct
tgttccggcet

gccctggtygg
ccacgttagg
ccagcagcaa
tccececgagece
tccecegecegt
gcagcagcct
aggtggacaa
ctgcccceccga
ccctcatgat
accccgaggt
agccccggga
accaggactg
cccccatcga
ccectgcececee
agggcttcta
actacaagac
tcaccgtgga
aggccctgca
ctagagggcc
ctgttgtttg
tttcctaata
ggggtggggt
gggatgcggt
atccccacge
tgaccgctac
tcgccacgtt
gatttagtgc
gtgggccatc
atagtggact
atttataagg
aatttaacgc
ctccccagcea
aaagtcccca
aaccatagtc
ttctcecgece
ctctgagcta
gctcccggga
tcgcatgatt
attcggctat
gtcagcgcag
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tgctcaccat
cggccgctcg
gagcaccagc
cgtgaccgtg
gctgcagagc
gggcacccag
acgcgtggag
gctgctggge
cagccggacc
gaagttcaac
ggagcagtac
gctgaacggc
gaagaccatc
cagccgggag
ccccagcgac
caccccceccect
caagagccgg
caaccactac
cgtttaaacc
cccctecccee
aaatgaggaa
ggggcaggac
gggctctatg
gccctgtagce
acttgccagc
cgccggettt
tttacggcac
gccctgatag
cttgttccaa
gattttgccg
gaattaattc
ggcagaagta
ggctccccag
ccgcccctaa
catggctgac
ttccagaagt
gcttgtatat
gaacaagatg
gactgggcac
gggcgcecgyg

-81-

catctccctt
agtgctagca
ggcggcacag
agctggaaca
agcggcectgt
acctacatct
cccaagagct
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaggagtaca
agcaaggcca
gagatgacca
atcgccgtgg
gtgctggaca
tggcagcagg
acccagaaga
cgctgatcag
gtgccttecect
attgcatcgc
agcaaggggyg
gcttctgagg
ggcgcattaa
gccctagcegce
ccccgtcaag
ctcgacccca
acggttttte
actggaacaa
atttcggcct
tgtggaatgt
tgcaaagcat
caggcagaag
ctccgcccat
taattttttt
agtgaggagg
ccattttcgg
gattgcacgc
aacagacaat

ttctttttgt

atcatcctca
ccaagggccce
ccgcecectggg
gcggcgcectt
acagcctgag
gcaacgtgaa
gcgacaagac
tgttcctgtt
cctgcgtggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagcc
agaaccaggt
agtgggagag
gcgacggcag
gcaacgtgtt
gcctgagcect
cctcgactgt
tgaccctgga
attgtctgag
aggattggga
cggaaagaac
gcgceggcggyg
ccgctcecettt
ctctaaatcg
aaaaacttga
gcecctttgac
cactcaaccc
attggttaaa
gtgtcagtta
gcatctcaat
tatgcaaagc
cccgceccecta
tatttatgca
cttttttgga
atctgatcaa
aggttctccg
cggctgctct

caagaccgac

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380



ctgtccggtg
acgggcgttc
ctattgggcg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcgg
ggcggcgaat
cgcatcgcect
tgaccgacca
atgaaaggtt
gggatctcat
acaaataaag
gttgtggttt
gctagagctt
caattccaca
tgagctaact
cgtgccagct
gctcttcecge
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcee
gaagcgtggce
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg

agcgcagaag

ccctgaatga
cttgcgcagc
aagtgccggg
tggctgatgce
aagcgaaaca
atgatctgga
cgcgcatgcce
tcatggtgga
accgctatca
gggctgaccyg
tctatcgect
agcgacgccce
gggcttcgga
gctggagttc
caatagcatc
gtccaaactc
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttcctecgete
ctcaaaggcg
agcaaaaggc
taggctccge
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtyg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggct

tggtcctgca

actgcaggac
tgtgctcgac
gcaggatctc
aatgcggcegg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccgce
ggacatagcg
cttcctegtg
tcttgacgag
aacctgccat
atcgttttcc
ttcgcccacce
acaaatttca
atcaatgtat
tggtcatagc
gccggaagca
gcgttgcgcet
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgcetta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat
actttatccg
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gaggcagcge
gttgtcactg
ctgtcatctc
ctgcatacgc
cgagcacgta
caggggctcg
gatctcgtcg
ttttctggat
ttggctaccc
ctttacggta
ttcttctgag
cacgagattt
gggacgccgg
ccaacttgtt
caaataaagc
cttatcatgt
tgtttcctgt
taaagtgtaa
cactgcccge
gcgeggggag
tgcgctecggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagee
gacacgactt
taggcggtgce
tatttggtat
gatccggcaa
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa

cctccatcca

-82-

ggctatcgtg
aagcgggaag
accttgctcc
ttgatccggc
ctcggatgga
cgccagccga
tgacccatgg
tcatcgactg
gtgatattgc
tcgeccgcetcece
cgggactctg
cgattccacc
ctggatgatc
tattgcagct
atttttttca
ctgtataccg
gtgaaattgt
agcctggggt
tttccagtcg
aggcggtttg
cgttcggcectg
atcaggggat
taaaaaggcc
aaatcgacgce
tcceceectgga
gtccgecettt
cagttcggtg
cgaccgctgce
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcce

gtctattaat

gctggccacg
ggactggctg
tgccgagaaa
tacctgccca
agccggtcectt
actgttcgcc
cgatgcctgc
tggccggetg
tgaagagctt
cgattcgcag
gggttcgaaa
gccgcecttcet
ctccagcgceg
tataatggtt
ctgcattcta
tcgacctcta
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgggce
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctceg
ctcececttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagceg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctccecegtceg
atgataccgc
ggaagggccyg
tgttgccggyg

7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780



aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga

aagtgccacc

aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
tgacg

Vecto pIg-C909-Ckappa

tcgacggatc
tgccgecatag
cgcgagcaaa
aagaatctgc
tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgc
gatccagcct
gcagaagttg
gagatcaata
ctattggtct
attacagctc
gcccgecteg
ctcttggetg

ggccaagacc

gggagatctc
ttaagccagt
atttaagcta
ttagggttag
attcattggt
atatcataat
attattgact
ggagttccge
ccgccceattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgcggecgg
gtcgtgaggc
gaaactgggc
tactgacatc
gccaccatgce
agatctatcg
ctgctgagcc
ttcctggaca

ccagttaata
tcgtttggta
cccatgttgt
ttggccgecag
ccatccgtaa
tgtatgcggce
agcagaactt
atcttaccgc
gcatctttta
aaaaagggaa
tattgaagca

aaaaataaac

(SEQ ID NO:

ccgatccect
atctgctccc
caacaaggca
gcgttttgcg
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
actgggcagg
ttgtcgagac
cactttgcct
ggctgccecge
atgcatgcca
tggtggeegt

agttcaacca
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gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgctttte
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt

176)

atggtgcact
tgcttgtgtg
aggcttgacc
ctgcttcget
aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaatcga
taagtatcaa
agagaagact
ttctctccac
ccagctgctg
tggtaccaag
gacagccgcce

cgaggccgag

-83-

cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccecg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc

tccgcgcaca

ctcagtacaa
ttggaggtcg
gacaattgtt
aggtggtcaa
tggctattgg
atgtccaaca
tacggggtca
tggccecgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcce
cagagctcgt
ccatagaaga
tgactctctt
ggttacaaga
cttgcgtttc
aggtgtccac
ggccttctca
cttgccacca
cagagcacca

gacctgttct

attgctacag
tcccaacgat
ttcggtcctce
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat

tttcceccgaa

tctgctctga
ctgagtagtg
aattaacatg
tattggccat
ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacc
aggtagcctt
caggtttaag
tgataggcac
tcccagttca
tgctgtgggt
tgagcagcag
tcgaggagca

accagagcag

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10515

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500



cctggccagce
cgccggcgac
cctgcaggag
cagcagcgtg
caccatctac
ggagcccggce
ctgggagagc
ggtgctgaag
aggcgactac
ggacgtggag
gcgggccaag
ccacctgctg
cttcggeccag
ccagcggatc
ccagggcttt
ccaccccacc
gaccatggac
ctacgccgcece
gggcgagatc
gagccccgac
gaccatcgtg
taagggcgag
cgtgggcgtg
ccacgtgagc
gttccaggag
cagcaacagc
gccctggacce
gctgaactac
gggctggagce
gaagagcgcce
gagcagcgtg
gttcggcgag
cgtgaccgcece
ccggatgagc
cctgggecatc
cgtgtttggce
catccgggac
cgatatcagc
cttctgataa
ggatccgata

tggaactaca
aagtggagcg
atccagaacc
ctgagcgagg
agcaccggca
ctgaacgaga
tggcggageg
aacgagatgg
gaagtgaacg
cacaccttcg
ctgatgaacg
ggcgacatgt
aagcccaaca
ttcaaggagg
tgggagaaca
gcctgggacc
gacttcctga
cagcccttcce
atgagcctga
ttccaggagg
ggcaccctgce
atccccaagg
gtggagcccg
aacgactact
gccctgtgece
accgaggccg
ctggccctgg
ttcgagcccce
accgactgga
ctgggcgaca
gcctatgcca
gaggacgtga
cccaagaacg
cggagccgga
cagcccaccc
gtggtgatgg
cggaagaaga
aagggcgaga
tctagaacga

tcgccgtgge

acaccaacat
ccttcectgaa
tgaccgtgaa
acaagagcaa
aagtgtgcaa
tcatggccaa
aagtgggcaa
ccagggccaa
gcgtggacgg
aggagatcaa
cctaccccag
ggggccggtt
tcgacgtgac
ccgagaagtt
gcatgctgac
tgggcaaggyg
ccgcccacca
tgctgcggaa
gcgccgccac
acaacgagac
ccttcaccta
accagtggat
tgccccacga
ccttcatccg
aggccgccaa
gacagaaact
agaatgtggt
tgttcacctg
gcccctacgce
aggcctacga
tgcggcagta
gagtggccaa
tgagcgacat
tcaacgacgc
tgggccctcece
gcgtgatcgt
agaacaaggc
acaaccccgg
gctcgaattc

ggccgcacce
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caccgaggag
ggagcagagce
gctgcagctg
gcggctgaac
ccccgacaac
cagcctggac
gcagctgcgg
ccactacgag
ctacgactac
gcctctgtac
ctacatcagc
ctggaccaac
cgacgccatg
cttcgtgagc
cgaccccggce
cgacttccgg
cgagatgggc
cggcgccaac
ccccaagcac
cgagatcaac
catgctggag
gaagaagtgg
cgagacctac
gtactacacc
gcacgagggce
gttcaacatg
gggcgccaag
gctgaaggac
cgaccagagc
gtggaacgac
cttcctgaaa
cctgaagccce
catccccecegg
cttccggcetg
caaccagccc
ggtgggaatc
ccggagcggce
cttccagaac
gaagcttctg
agcgtgttca

-84-

aacgtgcaga
acactggccc
caggccctgce
accatcctga
ccccaggagt
tacaacgagc
cccctgtacg
gactacggcg
agcagaggcc
gagcacctgc
cccatcggcet
ctgtacagcc
gtggaccagg
gtgggcctgce
aatgtgcaga
atcctgatgt
cacatccagt
gagggctttc
ctgaagagca
ttcectgcectga
aagtggcggt
tgggagatga
tgcgaccccg
cggaccctgt
cccectgecaca
ctgcggcectgg
aacatgaatg
cagaacaaga
atcaaagtgc
aacgagatgt
gtgaagaacc
cggatcagct
accgaagtgg
aacgacaact
cccgtgagca
gtgatcctga
gagaacccct
accgacgacg
cagacgcgtc

tcttccccecee

acatgaacaa
agatgtaccc
agcagaacgg
acaccatgtc
gcctgctgcet
ggctgtgggce
aggagtacgt
actactggag
agctgatcga
acgcctacgt
gcctgceccege
tgaccgtgcc
cctgggacgce
ccaacatgac
aggccgtgtg
gcaccaaagt
acgacatggc
acgaggccgt
tcggectgcet
agcaggccct
ggatggtgtt
agcgggagat
ccagcctgtt
accagttcca
agtgcgacat
gcaagagcga
tgcgcccect
acagcttcgt
ggatcagcct
acctgttccg
agatgatcct
tcaacttctt
agaaggccat
ccctggagtt
tctggctgat
tcttcaccgg
acgccagcat
tgcagaccag
gacgtcatat

ctccgacgag

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900



cagctgaaga
gccaaggtgc
accgagcagg
gccgactacg
cccgtgacca
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattg
aggcggaaag
taagcgcggce
cgcccgcectcee
aagctctaaa
ccaaaaaact
ttcgeccettt
caacactcaa
cctattggtt
tgtgtgtcag
catgcatctc
aagtatgcaa
catcccgcecce
ttttatttat
aggctttttt
cggatctgat
tctgatcgaa
tcgtgectttce
cgatggtttc
tccggaagtg
tgcacagggt
ggtcgcggag
cccattcgga
tgctgatccc
cgcgcaggct
cgtgcacgcg
cattgactgg
ctggaggccg
ggagcttgca
ctatcagagc

cgcaatcgtc

ggccgtctgg

gcggcaccgce
agtggaaggt
acagcaagga
agaagcacaa
agagcttcaa
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat
aaccagctgg
gggtgtggtyg
tttcgcecttte
tcgggggcectce
tgattagggt
gacgttggag
ccctatcteg
aaaaaatgag
ttagggtgtg
aattagtcag
agcatgcatc
ctaactccgce
gcagaggccg
ggaggcctag
cagcacgtga
aagttcgaca
agcttcgatg
tacaaagatc
cttgacattg
gtcacgttgce
gccatggatg
ccacaaggaa
catgtgtatc
ctcgatgagc
gatttcggct
agcgaggcga
tggttggctt
ggatcgccgce
ttggttgacg
cgatccggag
accgatggcect

cagcgtggtg
ggacaacgcc
ctccacctac
ggtgtacgcc
ccggggcgag
agttgccagc
actcccactg
cattctattc
agcaggcatg
ggctctaggg
gttacgcgca
ttcecttect
cctttagggt
gatggttcac
tccacgttct
gtctattctt
ctgatttaac
gaaagtcccc
caaccaggtg
tcaattagtc
ccagttccgce
aggccgcctce
gcttttgcaa
tgaaaaagcc
gcgtctccga
taggagggcg
gttatgttta
gggaattcag
aagacctgcc
cgatcgctgce
tcggtcaata
actggcaaac
tgatgctttg
ccaacaatgt
tgttcgggga
gtatggagca
ggctccgggce
gcaatttcga
ccgggactgt
gtgtagaagt
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tgcctgctga
ctgcagagcg
agcctgagca
tgcgaggtga
tgttaataga
catctgttgt
tcctttecta
tggggggtgg
ctggggatgce

ggtatcccca
gcgtgaccgce
ttctcgceccac
tccgatttag
gtagtgggcc
ttaatagtgg
ttgatttata
aaaaatttaa
aggctcccca
tggaaagtcc
agcaaccata
ccattctccg
tgcctctgag
aaagctcccg
tgaactcacc
cctgatgcag
tggatatgtc
tcggcacttt
cgagagcctg
tgaaaccgaa
ggccgatctt
cactacatgg
tgtgatggac
ggccgaggac
cctgacggac
ttcccaatac
gcagacgcgc
gtatatgctc
tgatgcagct
cgggcgtaca

actcgccgat

-85-

acaacttcta
gcaacagcca
gcaccctcac
cccaccaggg
cttaagttta
ttgcccctcece
ataaaatgag
ggtggggcag
ggtgggctct
cgcgeccetgt
tacacttgcc
gttcgccggce
tgctttacgg
atcgccctga
actcttgttec
agggattttg
cgcgaattaa
gcaggcagaa
ccaggctccce
gtcccgecce
ccccatggcet
ctattccaga
ggagcttgta
gcgacgtctg
ctctcggagg
ctgcgggtaa
gcatcggccg
acctattgca
ctgcccgcetg
agccagacga
cgtgatttca
gacaccgtca
tgccccgaag
aatggccgca
gaggtcgcca
tacttcgagc
cgcattggtc
tgggcgcagg
caaatcgccc

agtggaaacc

cccecgggag
ggagagcgtg
cctgagcaag
cctgagcagc
aaccgctgat
cccgtgectt
gaaattgcat
gacagcaagg
atggcttctg
agcggcgceat
agcgccctag
tttccecegtce
cacctcgacc
tagacggttt
caaactggaa
gccatttcgg
ttctgtggaa
gtatgcaaag
cagcaggcag
taactccgcce
gactaatttt
agtagtgagg
tatccatttt
tcgagaagtt
gcgaagaatc
atagctgcgce
cgctcccgat
tctcececgeceg
ttctgcagcce
gcgggttcgg
tatgcgcgat
gtgcgtccgt
tccggecacct
taacagcggt
acatcttctt
ggaggcatcc
ttgaccaact
gtcgatgcga
gcagaagcgc

gacgccccag

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300



cactcgtccg
ctatgaaagg
cggggatctc
ttacaaataa
tagttgtggt
tagctagagce
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcttcec
ggtatcagct
aaagaacatg
ggcgttttte
gaggtggcga
cgtgcgctcet
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgatcegtt
gcataattct
aaccaagtca
acgggataat
ttcggggcega
tcgtgcaccc
aacaggaagg

catactcttc

agggcaaagg
ttgggcttcg

atgctggagt
agcaatagca
ttgtccaaac
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttecctege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttcega
gcgctttctce
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgccac
aaactctcaa
aactgatctt
caaaatgccg

ctttttcaat

aatagcacgt
gaatcgtttt
tcttcgecca
tcacaaattt
tcatcaatgt
catggtcata
gagccggaag
ttgcgttgceg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccectga
gactataaag
ccectgecget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccceccatgtt
agttggccgce
tgccatcegt
agtgtatgcg
atagcagaac
ggatcttacc
cagcatcttt
caaaaaaggg

attattgaag
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gctacgagat
ccgggacgcece
ccccaacttg
cacaaataaa
atcttatcat
gctgtttect
cataaagtgt
ctcactgccc
acgcgcgggyg
gctgcgctceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcecag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccgge
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctggc
atcagcaata
cgcctccatce
tagtttgcgce
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag

-86-

ttcgattcca
ggctggatga
tttattgcag
gcattttttt
gtctgtatac
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgttcgge
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttccecectg
ctgtccgect
ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgctce
aaacaaacca
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctccg
gcggttagct
ctcatggtta
tctgtgactg
tgctcttgece
ctcatcattg
tccagttcga
agcgtttctg
acacggaaat

ggttattgtc

ccgccgectt
tcctccageg
cttataatgg
cactgcattc
cgtcgacctc
gttatccgcet
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgagce
ataacgcagg
ccgcgttgcet
gctcaagtca
gaagctccct
ttctcectte
tgtaggtcgt
gcgccttatce
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccccgt
caatgatacc
ccggaagggc
attgttgccg
ccattgctac
gttcccaacg
ccttecggtcece
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
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atacatattt gaatgtattt agaaaaataa acaaataggg

aaaagtgcca

Vecto pIg-C910-Clambda

tcgacggatc
tgccgcatag
cgcgagcaaa
aagaatctgc
tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgce
gatccagcct
gcagaagttg
gagatcaata
ctattggtct
attacagctc
tcceggegte
cagctcttgg
gcaggccaag
cagcctggcc
caacgccggce
cccccectgecag
cggcagcagc
gtccaccatc
gctggagccc
ggcctgggag
cgtggtgctg
gagaggcgac
cgaggacgtg
cgtgcgggcece

cctgacg

gggagatctc
ttaagccagt
atttaagcta
ttagggttag
attcattggt
atatcataat
attattgact
ggagttccgce
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgcggecgg
gtcgtgaggce
gaaactgggc
tactgacatc
gccaccatgce
tcgagatcta
ctgctgctga
accttcctgg
agctggaact
gacaagtgga
gagatccaga
gtgctgageg
tacagcaccg
ggcctgaacg
agctggcgga
aagaacgaga
tacgaagtga
gagcacacct

aagctgatga

(SEQ ID NO:177)

ccgatcccct
atctgctccc
caacaaggca
gcgttttgceg
tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
actgggcagg
ttgtcgagac
cactttgcct
ggttctccge
tcgatgcatg
gcectggtgge
acaagttcaa
acaacaccaa
gcgccttect
acctgaccgt
aggacaagag
gcaaagtgtg
agatcatggc
gcgaagtggg
tggccaggge
acggcgtgga
tcgaggagat

acgcctaccc

atggtgcact
tgcttgtgtg
aggcttgacc
ctgcttcgcet
aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaatcga
taagtatcaa
agagaagact
ttctctccac
tcagctgcetg
ccatggtacc
cgtgacagcc
ccacgaggcc
catcaccgag
gaaggagcag
gaagctgcag
caagcggctg
caaccccgac
caacagcctg
caagcagctg
caaccactac
cggctacgac
caagcctctg

cagctacatc

-87-

gttccgcgea

ctcagtacaa
ttggaggtcg
gacaattgtt
aggtggtcaa
tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcec
cagagctcgt
ccatagaaga
tgactctctt
ggttacaaga
cttgcgtttc
aggtgtccac
ggccttctgg
aagcttgcca
gcccagagca
gaggacctgt
gagaacgtgc
agcacactgg
ctgcaggccc
aacaccatcc
aacccccagg
gactacaacg
cggcccctgt
gaggactacg
tacagcagag
tacgagcacc

agccccatcg

catttccccecg

tctgctctga
ctgagtagtg
aattaacatg
tattggccat
ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacc
aggtagcctt
caggtttaag
tgataggcac
tcccagttca
tgctgtggat
ccatgagcag
ccatcgagga
tctaccagag
agaacatgaa
cccagatgta
tgcagcagaa
tgaacaccat
agtgcctgct
agcggctgtg
acgaggagta
gcgactactg
gccagctgat
tgcacgccta

gctgcctgece

8760
8777

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160



cgcccacctg
gcccttcgge
cgcccagcgg
gacccagggc
gtgccacccc
agtgaccatg
ggcctacgcecc
cgtgggcgag
gctgagcccce
cctgaccatc
gtttaagggc
gatcgtggge
gttccacgtg
ccagttccag
catcagcaac
cgagccctgg
cctgctgaac
cgtgggctgg
cctgaagagc
ccggagcagce
cctgttcgge
cttcgtgacc
catccggatg
gttcctgggce
gatcgtgttt
cggcatccgg
catcgatatc
cagcttctga
tatggatccg
ctgttcccce
agcgacttct
gccggegtgg
tacctgagcc
cacgagggca
gtttaaaccg
cctcececeegt
atgaggaaat
ggcaggacag
gctctatggc
cctgtagecgg

ctgggcgaca
cagaagccca
atcttcaagg
ttttgggaga
accgcctggg
gacgacttcc
gcccagccct
atcatgagcc
gacttccagg
gtgggcaccc
gagatcccca
gtggtggagc
agcaacgact
gaggccctgt
agcaccgagg
accctggccc
tacttcgagc
agcaccgact
gccctgggeg
gtggcctatg
gaggaggacg
gcccccaaga
agccggagcc
atccagccca
ggcgtggtga
gaccggaaga
agcaagggcg
taatctagaa
atatcgccgt
cctcctccga
accctggcge
agaccaccac
tcacccccga
gcaccgtgga
ctgatcagcc
gccttecttg
tgcatcgcat
caagggggag
ttctgaggcg

cgcattaagc

tgtggggccyg
acatcgacgt
aggccgagaa
acagcatgct
acctgggcaa
tgaccgccca
tcctgetgeg
tgagcgcegce
aggacaacga
tgcccttceac
aggaccagtg
ccgtgcccca
actccttcat
gccaggccgce
ccggacagaa
tggagaatgt
ccctgttcac
ggagccccta
acaaggccta
ccatgcggca
tgagagtggce
acgtgagcga
ggatcaacga
ccctgggecce
tgggcgtgat
agaagaacaa
agaacaaccc
cgagctcgaa
ggcggecgcea
ggagctgcag
cgtgaccgtg
ccccagcaag
gcagtggaag
gaagaccgtg
tcgactgtgce
accctggaag
tgtctgagta
gattgggaag

gaaagaacca

gcggcgggtg
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gttctggacc
gaccgacgcc
gttcttegtg
gaccgacccce
gggcgacttc
ccacgagatg
gaacggcgcce
cacccccaag
gaccgagatc
ctacatgctg
gatgaagaag
cgacgagacc
ccggtactac
caagcacgag
actgttcaac
ggtgggcgce
ctggctgaag
cgccgaccag
cgagtggaac
gtacttcctg
caacctgaag
catcatcccc
cgccttcecgg
tcccaaccag
cgtggtggga
ggcccggage
cggcttccag
ttcgaagctt
ggccagccca
gccaacaagg
gcctggaagg
cagagcaaca
agccaccgga
gcccccaccg
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag

gctggggctce
tggtggttac

-88-

aacctgtaca
atggtggacc
agcgtgggcc
ggcaatgtgc
cggatcctga
ggccacatcc
aacgagggct
cacctgaaga
aacttcctgc
gagaagtggc
tggtgggaga
tactgcgacc
acccggaccce
ggccccectge
atgctgcggc
aagaacatga
gaccagaaca
agcatcaaag
gacaacgaga
aaagtgaaga
ccccggatca
cggaccgaag
ctgaacgaca
ccccecegtga
atcgtgatcc
ggcgagaacc
aacaccgacg
ctgcagacgc
aggccgctcc
ccaccctggt
ccgacagcag
acaagtacgc
gctacagctg
agtgcagcta
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
tagggggtat
gcgcagegtg

gcctgaccegt
aggcctggga
tgcccaacat
agaaggccgt
tgtgcaccaa
agtacgacat
ttcacgaggc
gcatcggcct
tgaagcaggc
ggtggatggt
tgaagcggga
ccgccagcect
tgtaccagtt
acaagtgcga
tgggcaagag
atgtgcgccce
agaacagctt
tgcggatcag
tgtacctgtt
accagatgat
gcttcaactt
tggagaaggc
actccctgga
gcatctggct
tgatcttcac
cctacgccag
acgtgcagac
gtcgacgtca
cagcgtgacc
gtgcctcatc
ccccgtgaag
cgccagcagc
ccaggtgacc
atagacttaa
gttgtttgcc
tcctaataaa
ggtggggtygg
gatgcggtgg
ccccacgcgce

accgctacac

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560



ttgccagcgce
ccggcectttcee
tacggcacct
cctgatagac
tgttccaaac
ttttggccat
attaattctg
cagaagtatg
ctccccagca
gcccctaact
tggctgacta
ccagaagtag
ttgtatatcc
gtctgtcgag
ggagggcgaa
ggtaaatagc
ggccgcgctce
ttgcatctcc
cgctgttctg
gacgagcggg
tttcatatgc
cgtcagtgcg
cgaagtccgg
ccgcataaca
cgccaacatc
cgagcggagyg
tggtcttgac
gcagggtcga
cgcccgcaga
aaaccgacgc
ttccaccgcece
gatgatcctc
tgcagcttat
tttttcactg
tataccgtcg
aaattgttat
ctggggtgce
ccagtcggga
cggtttgegt
tcggetgegg

cctagcgccc
ccgtcaagct
cgaccccaaa
ggtttttcge
tggaacaaca
ttcggcectat
tggaatgtgt
caaagcatgc
ggcagaagta
ccgcccatcce
atttttttta
tgaggaggct
attttcggat
aagtttctga
gaatctcgtg
tgcgccgatg
ccgattccgg
cgccgtgcac
cagccggtceg
ttcggcccat
gcgattgctg
tccgtcgege
cacctcgtgce
gcggtcattg
ttcttctgga
catccggagc
caactctatc
tgcgacgcaa
agcgeggecg
cccagcactc
gccttctatg
cagcgcgggyg
aatggttaca
cattctagtt
acctctagct
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgct
cgagcggtat

gctcctttceg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
gtcagttagg
atctcaatta
tgcaaagcat
cgcccectaac
tttatgcaga
tttttggagg
ctgatcagca
tcgaaaagtt
ctttcagctt
gtttctacaa
aagtgcttga
agggtgtcac
cggaggccat
tcggaccgcea
atccccatgt
aggctctcga
acgcggattt
actggagcga
ggccgtggtt
ttgcaggatc
agagcttggt
tcgtccgatce
tctggaccga
gtccgaggge
aaaggttggg
atctcatgct
aataaagcaa
gtggtttgtc
agagcttggce
ttccacacaa
gctaactcac
gccagctgca
cttccgcettce

cagctcactc
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ctttcttccc
ggctcccttt
agggtgatgg
tggagtccac
tctcggtcta
atgagctgat
gtgtggaaag
gtcagcaacc
gcatctcaat
tccgcecceccagt
ggccgaggcece
cctaggcttt
cgtgatgaaa
cgacagcgtc
cgatgtagga
agatcgttat
cattggggaa
gttgcaagac
ggatgcgatc
aggaatcggt
gtatcactgg
tgagctgatg
cggctccaac
ggcgatgttc
ggcttgtatg
gccgcggcetce
tgacggcaat
cggagccggg
tggctgtgta
aaaggaatag
cttcggaatc
ggagttcttc
tagcatcaca
caaactcatc
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact

aaaggcggta

-89-

ttcetttcete
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
tcceccaggcet
aggtgtggaa
tagtcagcaa
tccgeccatt
gcctctgect
tgcaaaaagc
aagcctgaac
tccgacctga
gggcgtggat
gtttatcggc
ttcagcgaga
ctgcctgaaa
gctgcggceceg
caatacacta
caaactgtga
ctttgggccg
aatgtcctga
ggggattccc
gagcagcaga
cgggcgtata
ttcgatgatg
actgtcgggc
gaagtactcg
cacgtgctac
gttttccggg
gcccacccea
aatttcacaa
aatgtatctt
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgce
atacggttat

gccacgttcg
tttagtgctt
gggccatcgc
agtggactct
ttataaggga
tttaacgcga
ccccagcagg
agtccccagg
ccatagtccc
ctccgeccca
ctgagctatt
tccecgggagce
tcaccgcgac
tgcagctctc
atgtcctgcg
actttgcatc
gcctgaccta
ccgaactgcc
atcttagcca
catggcgtga
tggacgacac
aggactgccc
cggacaatgg
aatacgaggt
cgcgctactt
tgctcecgeat
cagcttgggc
gtacacaaat
ccgatagtgg
gagatttcga
acgccggctg
acttgtttat
ataaagcatt
atcatgtctg
ttcctgtgtg
agtgtaaagc
tgcccgettt
¢ggggagagyg
gctcggtegt

ccacagaatc

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960



aggggataac
aaaggccgcg
tcgacgctca
ccctggaagce
cgcctttcte
ttcggtgtag
ccgctgcecgcec
gccactggca
agagttcttg
cgctctgcetg
aaccaccgct
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactce
tgctgcaatg
gccagccgga
tattaattgt
tgttgccatt
ctccggttcc
tagctccttc
ggttatggca
gactggtgag
ttgccecggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt

gcaggaaaga
ttgctggegt
agtcagaggt
tcecetegtge
ccttcgggaa
gtcgttcgcet
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtcegtgt
ataccgcgag
agggccgagc
tgccgggaag
gctacaggca
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca

ccccgaaaag

acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggcgcet
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgce
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttecetttt
tatttgaatg

tgccacctga
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aaaaggccag
gctccgceecce
gacaggacta
tccgacccectg
ttctcatagc
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa

cg

-90-

caaaaggcca
cctgacgagc
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccceg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgecect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt

aataaacaaa

ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacg
atcagggtta
taggggttcc

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8792
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YEU CAUBAO HQ

1. Khang thé hosic méanh lién két khang nguyén cia ching c6 kha ning lién két ddc hiéu véi
epitope trong vung thin cua hemagglutinin protein (HA) cta céc typ phu virut cam A thudc
nhém phat sinh 1 va céc typ phu virut caim A thugc nhdm phat sinh 2, va c6 kha ndng trung
hoa it nhit mét hodc nhidu nhém cac typ phu virut cim A ctia nhém 1 duge chon tir nhom
bao gém cac virut cam A bao gé‘)m HA cua typ phu H1, H2, HS, H6, H8, H9 va H11, va it
nhét mot hodc nhidu cac typ phu virut cim A ctia nhém 2 duge chon tir nhém bao gbm céc
virut cim A bao gdbm HA cua typ phu H3, H4, H7, va H10, trong d6 khéng thé hoic manh
lién két khang nguyén cia ching ciing c6 khi ning lién két dic hidu véi hemagglutinin
protein (HA) cta céc typ phu virut caim B, trong d6 khang thé hoic manh lién két khéng
nguyéncﬁachﬁngdUQcchont&nhénlbaogénu
khang thé hodc manh lién két khang nguyén ciia ching bao gdm ving CDR1 chudi
ning cia SEQ ID NO:139, ving CDR2 chudi ning cia SEQ ID NO:134, va ving CDR3
chudi ning cia SEQ ID NO:145, va ving CDR1 chudi nhe cia SEQ ID NO: 146, ving
CDR2 chudi nhe cua SEQ ID NO: 174, va ving CDR3 chudi nhe ctia SEQ ID NO: 147,
khang thé hodc manh lién két khang nguyén ciia ching bao gbm ving CDR1 chudi
ning ciia SEQ ID NO:139, viing CDR2 chudi ning ctia SEQ ID NO:134, va ving CDR3
chudi ning caa SEQ ID NO:145, va ving CDRI chudi nhe ciia SEQ ID NO: 148, viung
CDR2 chudi nhe ctia SEQ ID NO: 149, va ving CDR3 chudi nhe cia SEQ ID NO: 150,
khang thé hodc manh lién két khang nguyén cia ching bao gdm ving CDR1 chudi
nang cta SEQ ID NO:139, vung CDR2 chudi ning cia SEQ ID NO:134, va ving CDR3
chudi ning cia SEQ ID NO:145, va ving CDR1 chudi nhe cia SEQ ID NO: 142, viung
CDR2 chudi nhe cua SEQ ID NO: 143, va ving CDR3 chudi nhe ctia SEQ ID NO: 173;
khang thé hoic manh lién két khang nguyén clia chiing bao gdm ving CDR1 chudi
ning cia SEQ ID NO:139, ving CDR2 chudi ning cia SEQ ID NO:134, va ving CDR3
chudi niang cia SEQ ID NO:152, va ving CDR1 chudi nhe cia SEQ ID NO: 148, ving
CDR2 chudi nhe cia SEQ ID NO: 149, va viing CDR3 chudi nhe ctia SEQ ID NO: 150,
khang thé hodc manh lién két khdng nguyén cla ching bao gdm ving CDRI1 chudi
ndng cia SEQ ID NO:139, vung CDR2 chudi ning cia SEQ ID NO:134, va ving CDR3
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chudi ning ctia SEQ ID NO:152, va ving CDRI1 chudi nhe ciia SEQ ID NO: 156, ving
CDR2 chudi nhe ctia SEQ ID NO: 157, va viing CDR3 chudi nhe cia SEQ ID NO: 158,
khéng thé hoic méanh lién két khang nguyén cia ching bao gdm ving CDR1 chudi
ning cua SEQ ID NO:139, ving CDR2 chudi ning ciia SEQ ID NO:134, va ving CDR3
chudi ning cia SEQ ID NO:152, va ving CDR1 chudi nhe cia SEQ ID NO: 171, vung
CDR2 chubi nhe ctia SEQ ID NO: 164, va ving CDR3 chudi nhe ctia SEQ ID NO: 172, va
khéng thé hoic méanh lién két khang nguyén cia ching bao gébm ving CDR1 chudi
ning cua SEQ ID NO:139, ving CDR2 chudi ning cia SEQ ID NO:134, va ving CDR3
chudi ning cia SEQ ID NO:152, va ving CDR1 chudi nhe cia SEQ ID NO: 142, ving
CDR2 chubi nhe ciia SEQ ID NO: 143, va ving CDR3 chudi nhe ctia SEQ ID NO: 144,
2. Dugc phidm bao gdm khang thé hodc manh lién két khang nguyén cia ching theo diém 1,
va ta dugc dugce dung.
3. Khéng thé hodc manh lién két khang nguyén cia ching theo diém 1, trong d6 khang thé
hoic méanh lién két khang nguyén nay khong c6 hoat tinh trc ché su ngung két hdng cau.
4. Khang thé hoic manh lién két khang nguyén cla ching theo diém 1, ma dwoc san xuét
mot cach tai td hop.
5. Khang thé hoic manh lién két khang nguyén cia chung theo diém 1, trong d6 khang thé
hodc manh lién két khang nguyén cia chiing bao gdm ving CDR1 chudi nang cua SEQ ID
NO:139, ving CDR2 chudi ning ciia SEQ ID NO:134, va viing CDR3 chudi ning ctia SEQ
ID NO:145, va ving CDR1 chudi nhe ciia SEQ ID NO: 146, ving CDR2 chudi nhe ctia SEQ
ID NO: 174, va ving CDR3 chudi nhe ctia SEQ ID NO: 147.
6. Khéng thé hodc manh lién két khang nguyén cia ching theo diém 1, trong d6 khang thé
hodc méanh lién két khang nguyén cta chung bao gdbm ving CDR1 chudi ning cia SEQ ID
NO:139, ving CDR2 chudi ning ctia SEQ ID NO:134, va ving CDR3 chubi ning ciia SEQ
ID NO:145, va ving CDR1 chudi nhe ctia SEQ ID NO: 148, ving CDR2 chudi nhe ctia SEQ
ID NO: 149, va ving CDR3 chudi nhe ctia SEQ ID NO: 150.
7. Khang thé hoic manh lién két khang nguyén cia ching theo diém 1, trong d6 khang thé
hodc manh lién két khang nguyén cta ching bao gdm ving CDR1 chudi nidng cia SEQ ID

NO:139, ving CDR2 chudi ning cua SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ
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ID NO:145, va ving CDR1 chudi nhe cia SEQ ID NO: 142, ving CDR2 chudi nhe cia SEQ
ID NO: 143, va ving CDR3 chudi nhe ctia SEQ ID NO: 173.

8. Khang thé hodc manh lién két khang nguyén cia chiing theo diém 1, trong d6 khang thé
hozc manh lién két khang nguyén cua chiing bao gdm ving CDR1 chudi ning cia SEQ ID
NO:139, ving CDR2 chudi ning ciia SEQ ID NO:134, va ving CDR3 chudi ning ctia SEQ
ID NO:152, va ving CDR1 chudi nhe ctia SEQ ID NO: 148, vung CDR2 chudi nhe ctia SEQ
ID NO: 149, va ving CDR3 chudi nhe cia SEQ ID NO: 150.

9. Khang thé hoic manh lién két khang nguyén ctia ching theo diém 1, trong d6 khang thé
hozc méanh lién két khang nguyén cua ching bao gdm ving CDR1 chudi ning ciia SEQ ID
NO:139, ving CDR2 chudi ning ctia SEQ ID NO:134, va ving CDR3 chudi ning ciia SEQ
ID NO:152, va ving CDR1 chudi nhe ciia SEQ ID NO: 156, ving CDR2 chudi nhe ctia SEQ
ID NO: 157, va ving CDR3 chudi nhe cia SEQ ID NO: 158.

10. Khang thé hoic manh lién két khang nguyén cia ching theo diém 1, trong d6 khang thé
hozc manh lién két khang nguyén cta chiing bao gdm ving CDR1 chudi ning ciia SEQ ID
NO:139, ving CDR2 chudi ning ctia SEQ ID NO:134, va ving CDR3 chudi ning ciia SEQ
ID NO:152,‘ va ving CDR1 chudi nhe cia SEQ ID NO: 171, ving CDR2 chudi nhe cta SEQ
ID NO: 164, va ving CDR3 chudi nhe ciia SEQ ID NO: 172.

11. Khang thé hoic manh lién két khang nguyén cia ching theo diém 1, trong d6 khang thé
hozic manh lién két khang nguyén cia chiing bao gdm ving CDR1 chudi nang cua SEQ ID
NO:139, ving CDR2 chudi ning ctia SEQ ID NO:134, va ving CDR3 chudi ning cia SEQ
ID NO:152, va ving CDR1 chudi nhe ctia SEQ ID NO: 142, viing CDR2 chudi nhe ctia SEQ
ID NO: 143, va ving CDR3 chudi nhe ciia SEQ ID NO: 144.
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Fig.2
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sinh 2 va virut cim B, va dugc phdm chira khang thé nay
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<151> 2011-07-14

<160> 177

<170> PatentIn version 3.5
<210> 1

<211> 354

<212> ADN

<213> Nhén tao

<220>

<223> SC09-003 VH ADN

<400> 1

gaggtgcagc tggtggagtc tggggctgag
tcctgcaagt cttctggagg cacctccaac
cctggccaag gccttgagtg gatgggcggg
gcacagaaat ttcagggcag agtcactatt
atggagatga acagcctgac atctgaggac
aattattatt tctactccgg tatggacctc
<210> 2

<211> 118

<212> PRT

<213> Nhén tao

<220>

<223> SC09-003 VH PROTEIN
<400> 2

gtcaagaagg
aactttggta
atcagcccaa
tccgecggaca

acggccgtct

tggggccaag

-08-

ctgggtcctc
tcagctgggt
tctttggttc
tattttcaca
atttctgtge

ggaccacggt

ggtgaaagtc
acgacaggcc
gacagtctac
cactgcctac
gaggcacgga

cacc

Khéng thé c6 kha ning trung hoa virut cam A thudc nhom phét sinh 1 va nhém phét

60

120

180

240

300

354



Glu Val Gln

Ser Val Lys

Gly Ile Ser

35

Gly Gly Ile

50

Gln
65

Gly Arg

Met Glu Met

Ala Arg His

Gln Thr

115

Gly

<210> 3
<211> 325
<212> ADN
<213> Nhén

<220>

<223> SC09

<400> 3
tcctatgtge

tcetgtgggg
caggcccctg
ttctctggcet
gatgaggccg

actgggacca

Leu Val G1

Val
20

Ser

Trp Val

Ser Pro Il

Val Thr Il

70

Ser
85

Asn Le

Gly Asn

100

Thr Val

tao

-003

tgactcagcc
gagacaacgt
tgctggtcgt
ccaactctgg
actattactg

aggtcaccgt

Cys

Arg

Tyr

VL ADN

22250

Ala Glu

10

u Ser Gly vVal

Ser
25

Lys Ser Gly Gly

Gln Ala

40

Pro Gly Gln

e Phe
55

Gly Ser Thr Val

Ala Ile Phe

75

e Ser Asp

u Thr Ser Glu Asp Thr

90

Tyr Phe Tyr Ser

105

Gly

Thr

accctcggtg
tggaagtaac
ctatgatgat
gaacacggcc
tcaggtgtgg

cctag

tcagtggceccc
agtgtgcact
cgcgaccgac
accctgacca

gatagtagta

-99-

Lys Lys Ala

Thr Asn

30

Ser

Gly Leu Glu

45

Tyr Ala Gln

60

Ser His Thr

Ala Val Tyr

Met Leu

110

Asp

caggacagac
ggtaccagca
cctcagggat
tcagcagggt

gtgatcatcg

Gly Ser

15

Asn Phe

Trp Met

Lys Phe

Ala Tyr

80

Phe
95

Cys

Trp Gly

ggccacgatt
gaagccaggc
ccctgagcga
cgaagccggg

agtcttcgga
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180

240
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<210> 4
<211> 108
<212> PRT

<213> Nhén tao

<220>
<223> SC09-003 VL PROTEIN

<400> 4

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

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

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

Asp Asp Arg Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg Val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Ser Ser Asp His
85 90 95

Arg Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu
100 105

<210> 5
<211> 354
<212> ADN

<213> Nhén tao

<220>
<223> SC09-004 VH ADN

<400> 5
caggtccagc tggtacagtc tggggctgag gtgaagaagc ctgggtcctc ggtgaaagtc 60
tcctgcaagt cttctggegg cacctccaat aactatgcca tcagctgggt gcgacaggcce 120

-100-



22250

cctggacaag gccttgactg gatgggcggg gtcagcccta

gcacagaagt tccagggcag agtcactatt tccgcggaca

atggagctga acagtctgac atctgaggac acggccgtct

aattattatt acaactccgg tatggacgtc tggggccaag

<210> 6
<211> 118
<212> PRT

<213> Nhéan tao

<220>

<223> $SC09-004 VH PROTEIN

<400> 6
Gln Val Gln Leu Val
1 5

Ser Val Lys Val Ser
20

Ala Ile Ser Trp Val
35

Gly Gly Val Ser Pro
50

Gln Gly Arg Val Thr
65

Met Glu Leu Asn Ser
85

Ala Arg His Gly Asn
100

Gln Gly Thr Thr Vval
115

<210> 7
<211> 331

Gln

Cys

Arg

Ile

Ile

70

Leu

Tyr

Thr

Ser

Lys

Gln

Phe

55

Ser

Thr

Tyr

Gly

Ser

Ala

40

Gly

Ala

Ser

Tyr

Ala

Ser

25

Pro

Ser

Asp

Glu

Asn
105

-101-

Glu

10

Gly

Gly

Thr

Ile

Asp

90

Ser

Val

Gly

Gln

Ala

Phe

75

Thr

Gly

tctttggttc gacagcctac
tattttcgaa cacagcctac
attattgtgc gagacacggg

ggaccacggt cacc

Lys Lys Pro Gly Ser
15

Thr Ser Asn Asn Tyr
30

Gly Leu Asp Trp Met
45

Tyr Ala Gln Lys Phe
60

Ser Asn Thr Ala Tyr

Ala Val Tyr Tyr Cys
95

Met Asp Val Trp Gly
110

180

240

300

354



22250

<212> ADN
<213> Nhéan tao
<220>
<223> SC09-004 VL ADN
<400> 7
cagtctgtgc tgacgcagcc gcccgcagtg tctgggaccce
tcgtgttctg gaagtgattc caacatcggg agaagaagtg
ccaggaacgg cccccaaact cctcatctat agtaacgatc
gaccgattct ctggctccaa gtccggcacc tcagcctccce
tctgaagatg aggccgaata ttactgtgca gcatgggatg
ttcggaggag gcacccagct gaccgtcctcec g
<210> 8
<211> 110
<212> PRT
<213> Nhén tao
<220>
<223> SC09-004 VL PROTEIN
<400> 8
Gln Ser Val Leu Thr Gln Pro Pro Ala Val Ser
1 5 10
Arg Val Thr Ile Ser Cys Ser Gly Ser Asp Ser
20 25
Ser Val Asn Trp Tyr Gln Gln Phe Pro Gly Thr
35 40
Ile Tyr Ser Asn Asp Gln Arg Pro Ser Val Val
50 55
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala
65 70 75
Ser Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Ala
85 90

-102-

ccgggcagag
taaactggta
agcggccctce
tggccatcag

acagcctgaa

Gly Thr Pro

Asn Ile Gly

30

Ala Pro

45

Lys

Pro
60

Asp Arg

Ile Ser Gly

Trp Asp Asp

ggtcaccatc
ccagcagttc
agtggtccct

tgggctccag

gggggctgtg

Gly Gln

Arg Arg
Leu

Leu

Phe Ser

Gln
80

Leu

Ser Leu

95

60

120

180

240

300

331
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Lys Gly Ala Val Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

100 105 110
<210> 9
<211> 354
<212> ADN
<213> Nhén tao
<220>
<223> SC09-005 VH ADN
<400> 9
caggtgcagc tggtgcaatc tggggctgag gtcaagaggc ctgggtcctc ggtgaaagtc 60
tcctgcaagt cttctggagg cacctccaat aactatgcta ttagttgggt gcgacaggcc 120
cctggacaag gccttgactg gatgggcggg atcagcccta tctttggttc gacagtctac 180
gcacagaaat tccagggcag agtcactatt tccgcggaca tattttcgaa cacagcctac 240
atggagctga acagcctgac atctgaggac acggccgtat atttctgtgc gaggcacggg 300
aactattatt actactccgg tatggacctc tggggccaag ggaccacggt cacc 354
<210> 10
<211> 118
- <212> PRT
<213> Nhéan tao
<220>
<223> SC09-005 VH PROTEIN
<400> 10
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Arg Pro Gly Ser
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ser Ser Gly Gly Thr Ser Asn Asn Tyr
20 25 30
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Met
35 40 45
Gly Gly Ile Ser Pro Ile Phe Gly Ser Thr Val Tyr Ala Gln Lys Phe
50 55 60

-103-



Gln Gly Arg

65

Met Glu Leu

Ala Arg His

Gln Gly Thr

115
<210> 11
<211> 331
<212> ADN
<213> Nhén
<220>
<223> SC09
<400> 11
cagtctgccc
tcctgcactg
cacccaggca
tctgatcgcet
caggctcagg
ttcggaactg
<210> 12
<211> 110
<212> PRT
<213> Nhén
<220>
<223>
<400> 12

Val Thr Il

70

Asn Ser Le

85

Gly Asn
100

Ty

Thr Val Th

tao

-005 VL ADN

tgactcagcc
gaaccagcag
aagcccccaa
tctctggcte
acgaggctga

ggaccaaggt

tao

22250

e Ser Ala Asp Ile Phe Ser Asn Thr Ala Tyr

75

80

u Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys

90

95

r Tyr Tyr Tyr Ser Gly Met Asp Leu Trp Gly

r

tgcctecegtg
tgacgtcggt
actcctgatt
caagtctgcg
ttattactgc

caccgtccta

SC09-005 VL PROTEIN

105

tctgggtctc
ggttataact
tttgatgtca
' gacacggcct

tgctcatatg

g

110

ctggacagtc
atgtctcctg
gtgatcggcce
ccctgaccat

caggtagtgc

gatcaccatc
gtaccaacaa
ctcaggggtt
ctctggactc

caagggcgtc

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

1

5

10

15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr

-104-
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Val
35

Asn Tyr

Ile
50

Leu Phe

Ser Ser

65

Gly

Gln Ala Gln

Ala Lys Gly

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

13
354
ADN
Nhén

<220>

<223> SCO09S

<400> 13
gaggtgcagc

tcctgcaagt
cctggacaag
gcacagaaat
atggagctga
aactattatt
<210>
<211>

<212>
<213>

14
118
PRT
Nhan

<220>
<223>

20

Ser Trp

Asp Val
Ser

Lys

Glu
85

Asp

Val
100

Phe

tao

-006

tggtggagtc
cttctggagg
gccttgactg
tccagggcag
acagcctgac

actactccgg

tao

Tyr

Ser

Ala

70

Ala

Gly

VH ADN

Gln Gln

40

Asp
55

Arg

Asp Thr

Asp Tyr

Thr Gly

tggggctgag
cacctccaat
gatgggcggg
agtcactatt
atctgaggac

tatggacctc

SC09-006 VH PROTEIN

22250

25

His Pro Gly

Pro Ser Gly

Ala Leu

75

Ser

Tyr Cys

90

Cys

Thr
105

Lys Val

gtcaagaggc
aactatgcta
atcagcccta
tccgcggaca

acggccgtat

tggggccaag

-105-

30

Ala
45

Lys Pro

Val
60

Ser Asp

Thr Ile Ser

Ser Tyr Ala

Thr Val Leu

110

ctgggtcctc
ttagttgggt
tctttggttc
tattttcgaa
atttctgtgce

ggaccacggt

Lys Leu

Phe

Arg

Leu
80

Gly

Gly Ser

95

ggtgaaagtc
gcgacaggcc
gacagtctac
cacagcctac

gaggcacggg

cacc

60

120

180

240

300

354



<400> 14
Glu Val Gln
1

Ser Val Lys

Ala Tle Ser

35

Gly Gly Ile

Gln
65

Gly Arg

Met Glu Leu

Ala Arg His

Gln Gly Thr

115

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

15
331
ADN
Nhan

<220>
<223>

<400> 15

SCO09-

Leu

Val
20

Trp

Ser

Val

Asn

Gly

100

Thr

tao

006

Val G1

Ser Cy

Val Ar

Pro Il

Thr Il

70

Ser Le

85

Asn Ty

Val Th

VL ADN

tcctatgtge tgactcagcc

acctgtgggg gaaacaacat

caggcccctg tgctggtcgt

ttctctggct ccaactctgg

gatgaggccg actattactg

u Ser Gly

s Lys Ser

g Gln Ala

40

e Phe
55

Gly

e Ser Ala

u Thr Ser

r Tyr Tyr

r

accctcggtg
tggaagtaaa
ctatggtgat

gaccacggcc

tcaggtgtgg

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr
105

22250

Glu
10

Val

Gly Gly

Gly Gln

Thr Val

Ile Phe

75

Asp Thr

Ser Gly

tcagtggccc
actgtgcatt
agcgaccggc
accctgacca

gatagtagta

-106-

Lys Arg Pro

Thr Asn

30

Ser

Gly Leu

45

Asp

Tyr Ala Gln

60

Ser Asn Thr

Ala Val Tyr

Met Leu

110

Asp

caggacagac
ggtaccagca
cctcagggat
tcagcagggt

gtgatcatcc

Gly Ser

15

Asn Tyr

Trp Met

Lys Phe

Ala Tyr

80

Phe
95

Cys

Trp Gly

ggccaggatt
gaactcaggc
ccctgagcga
cgaagccggg

cggtgctgtg

60

120

180

240

300
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ttcggaggag gcacccagct gaccgtcctce g 331
<210> 16

<211> 110

<212> PRT

<213> Nhéan tao

<220>
<223> SC09-006 VL PROTEIN

<400> 16

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

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

His Trp Tyr Gln Gln Asn Ser Gly Gln Ala Pro Val Leu Val Val Tyr

Gly Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Thr Thr Ala Thr Leu Thr Ile Ser Arg Val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Ser Ser Asp His
85 90 95

Pro Gly Ala Val Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

100 105 110
<210> 17
<211> 363
<212> ADN

<213> Nhén tao

<220>
<223> SC09-007 VH ADN

<400> 17
caggtgcagc tggtgcaatc tggagctgag gtcaagaagc ctgggtcctc ggtgaaggtce 60
tcctgcaagt cttctggagg cacctccaat aactatgcta tcagctgggt gcgacaggcc 120

-107-



cctggacaag
gcacagaagt
atggagctga
aattattatt
agc

<210>
<211>

<212>
<213>

18
121
PRT

<220>

<223>

<400> 18

Gln Val Gln

1

Ser Val

Ala Ile

35

Gly Gly

Gln
65

Gly
Met Glu
Ala

Arg

Gln Gly

Lys

Ser

Ile

Arg

Leu

His

Thr
115

gccttgactg
tccagggcag
acagcctgac

actactccgg

Nhan tao

SC09-007

Leu

Val

20

Trp

Ser

Val

Asn

Gly

100

Thr

VH PROTEIN

Val Gln

Ser Cys

Val Arg

Pro Ile

Thr Ile

70

Ser Leu

85

Asn Tyr

Val Thr

Ser

Lys

Gln

Phe

55

Thr

Thr

Tyr

Val

gatgggaggg

agtcactatt
atctgaggac

tatggacgtc

Gly

Ser

Ala

40

Gly

Ala

Ser

Tyr

Ser
120

22250

atcagcccta

accgcggaca

acggccgtgt

tggggccaag

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Glu

10

Gly

Gly

Ala

Ile

Asp

90

Ser

-108-

Val

Gly

Gln

Ala

Phe

75

Thr

Gly

tctttggttc

tattttcgaa

attactgtgce

ggaccacggt

Lys

Thr

Gly

Tyr

60

Ser

Ala

Met

Lys

Ser

Leu

45

Ala

Asn

val

Asp

Pro

Asn

30

Asp

Gln

Thr

Tyr

Val
110

agcagcctac
cacagtgtac

gagacacggg

caccgtctceg

Gly Ser

Asn Tyr

Trp Met

Lys Phe

Val Tyr

80

Tyr
95

Cys

Trp Gly

180

240

300

360

363



<210> 19
<211> 331
<212> ADN
<213> Nhén
<220>
<223> SC09
<400> 19
tcctatgtgce
tcttgttctg
cccggaacgg
gaccgattct
tctgaggatg
ttcggaggag
<210> 20
<211> 110
<212> PRT
<213> Nhén
<220>
<223> SCO09
<400> 20
Ser Tyr Val
1
Arg Val Thr
Thr Val Asn
35
Ile Tyr Gly
50
Gly Ser Lys
65

tao

-007 VL ADN

tgactcagcc
gaagcagctc
cccccaaact
ctggctccaa
aggctgatta

gcacccagct

tao

-007 VL PRO

Leu Thr Gl

Ile
20

Ser

Trp Tyr Gl

Asp Asp Gl

Ser Gly

70

Cys

Thr

accctcagcg
caacatcgga
cctcatctat
gtctggcacc
ttactgtgca

gaccgtcctc

TEIN

n Pro Pro

Ser Gly

n Gln Val

40

n Arg Pro

55

Ser Ala

22250

tctgggaccc
agtaatactg
ggtgatgatc
tcagcctccc

acatgggatg

g

Ala
10

Ser Ser

Ser Ser Ser

25

Pro Gly Thr

Ser Gly Vval

Ala
75

Ser Leu

-109-

ccgggcagag
taaactggta
agcggccctc
tggccatcag

acagcctgaa

Gly Thr Pro

Asn Ile Gly

30

Ala Pro

45

Lys

Pro
60

Asp Arg

Ile Ser Gly

ggtcaccatc
ccagcaggtc
aggggtccct
tgggctccag

tggtcatgtg

Gly Gln

Ser Asn
Leu

Leu

Phe Ser

Gln
80

Leu

60

120

180

240

300

331



Ser Glu Asp Glu

Asn Gly His Val

85

100
<210> 21
<211> 363
<212> ADN
<213> Nhén tao
<220>
<223> SC09-008 VH ADN
<400> 21
gaggtccagc tggtgcagtc tggggctgag
tcctgtaagt cttctggagg cacctccaat
cctggacaag gccttgactg gatgggcggg
gcacagaagt tccagggcag agtcactatt
atggagctga acagcctgac atctgaggac
aattattatt actactccgg tatggacgtc
agc
<210> 22
<211> 121
<212> PRT
<213> Nhén tao
<220>
<223> SC09-008 VH PROTEIN
<400> 22

22250

90

105

gtcaagaagc
aactatgcta
atcagcccta
tccgcggaca
acggccgtat

tggggccaag

Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

110

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
atttctgtgc

ggaccacggt

Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Asp Ser Leu

95

ggtgagagtc
gcgacaggcce
gacagcctac
cacagcctac

gaggcacggg

caccgtctceg

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

1

5

10

15

Ser Val Arg Val Ser Cys Lys Ser Ser Gly Gly Thr Ser Asn Asn Tyr

20

25

30

Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Asp Trp Met

35

40

-110-

45

60

120

180

240

300

360

363



Gly Gly Ile

50

Gln
65

Gly Arg

Met Glu Leu

Ala Arg His

Gln Gly Thr

115

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

23
331
ADN
Nhén

<220>

<223> SCO09

<400> 23
tcctatgtgce

acctgtgggg
caggcccectg
ttctctgget
gatgaggccg
ttcggaggag
<210>
<211>

<212>
<213>

24
110
PRT
Nhén

<220>
<223>

<400> 24

22250

Ser Pro Ile Phe Gly Ser Thr Ala
55
Val Thr Ile Ser Ala Asp Ile Phe
70 75
Asn Ser Leu Thr Ser Glu Asp Thr
85 90

Gly Asn Tyr Tyr Tyr Tyr Ser Gly
100 105

Thr Val Thr Val Ser Ser

120

tao
-008 VL ADN
tgactcagcc accctcggtg tcagtggccc
gaaacaacat tggaagtaaa actgtgcatt
tgctggtcgt ctatggtgat agcgaccggc
ccaactctgg gaccacggcc accctgacca
actattactg tcaggtgtgg gatagtagta
gcacccagct gaccgtccte g

tao

SC09-008 VL PROTEIN

-111-

Tyr Ala
60

Gln

Ser Asn Thr

Ala Val Tyr

Met Asp Val

110

caggacagac
ggtaccagca
cctcagggat
tcagcagggt

gtgatcatcc

Lys Phe

Ala Tyr

80

Phe
95

Cys

Trp Gly

ggccaggatt
gaactcaggc
ccctgagcga
cgaagccggg

cggtgctgtg

60

120

180

240

300

331



22250

Ser Tyr Val Leu Thr Gln Pro Pro Ser Val Ser
1 5 10
Thr Ala Arg Ile Thr Cys Gly Gly Asn Asn Ile
20 25
His Trp Tyr Gln Gln Asn Ser Gly Gln Ala Pro
35 40
Gly Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu
50 55
Asn Ser Gly Thr Thr Ala Thr Leu Thr Ile Ser
65 70 75
Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp
85 90
Pro Gly Ala Val Phe Gly Gly Gly Thr Gln Leu
100 105
<210> 25
<211> 363
<212> ADN
<213> Nhén tao
<220>
<223> SC09-009 VH ADN
<400> 25
caggtgcagc tggtgcaatc tggggctgag gtcaagaagc
tcctgcaagt cttctggagg cacctccaat aactatgcta
cctggacaag gccttgactg gatgggcggg atcagcccta
gcacagaaat tccagggcag agtcactatt tccgcggaca
atggagctga acagcctggc atctgaggac acggccgtat
aattattatt actactccgg tatggacgtc tggggccaag
agc
<210> 26

-112-

Val Ala

Gly Ser

30

Val Leu

45

Arg Phe

60

Arg Val

Ser Ser

Thr Val

ctgggtccte
tcagctgggt
tctttggtte
tattttcgaa
atttctgtgc

ggaccacggt

Pro

Lys

Val

Ser

Glu

Ser

Leu
110

Gly Gln

15

Thr Val

Val Tyr

Gly Ser

Ala Gly

80

Asp His

ggtgaaagtc
gcgacaggcc
gacagcctac
cacagcctac

gaggcacggg

caccgtctcg

60

120

180

240

300

360

363



22250

<211> 121
<212> PRT
<213> Nhén tao

<220>
<223> SC09-009 VH PROTEIN

<400> 26

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

Ser Val Lys Val Ser Cys Lys Ser Ser Gly Gly Thr Ser Asn Asn Tyr
20 25 30

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

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

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

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

Ala Arg His Gly Asn Tyr Tyr Tyr Tyr Ser Gly Met Asp Val Trp Gly
100 105 110

Gln Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 27
<211> 322
<212> ADN

<213> Nhén tao

<220>
<223> SC09-009 VL ADN

<400> 27
gacatccaga tgacccagtc tccatcttcc gtgtctgcat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gcatattagc agttggttag cctggtatca gcagaagcca 120

-113-



22250

gggaaaggcc ctcagctcct gatctattct gcatcccgtt tgcaaagtgg ggtcccatca

aggttca
gaagatt

gggacca

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

<220>
<223>

<400>

Asp Ile
1

Asp Arg

Leu Ala

Tyr Ser
50

gcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcct
ttg caacttacta ttgtcaacag gctaacagtt tccccctcac tttcggcecct
aag tggatatcaa ac

28

107

PRT
Nhéan tao

SC09-009 VL PROTEIN

28

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

5 10 15
Val Thr Ile Thr Cys Arg Ala Ser Gln His Ile Ser Ser Trp
20 25 30

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

Ala Ser Arg Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

55 60

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

65

Glu Asp

Thr Phe

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

70 75 80
Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Leu
85 90 95
Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105

29

363
ADN
Nhén tao

-114-

180

240

300

322



<220>

22250

<223> SC09-010 VH ADN

<400> 29
gaggtgcagc
tcctgcaagt
cctggacaag
gcacagaagt
atggagctga
aattattatt
agc

<210> 30
<211> 121
<212> PRT
<213>
<220>
<223>
<400> 30

Glu Val Gln

1

Ser Val Lys

Ala Ile
35

Gly Gly Ile

Gln Gly Arg

65

Met Glu Leu

Nhén tao

SC09-010

Ser

tggtggagtc cggggcﬁgag gtcaagaagc
cttctggagg cacctccaat aattatgcta
gccttgactg gatgggcggg atcagcccta
tccagggcag agtcactatt tccgcggaca
acagcctgac atctgaggac acggccgtat

actactccgg tatggacgtc tggggccaag

VH PROTEIN

Val Glu Ser Gly Ala Glu Val

Ser Cys Lys Ser Ser Gly Gly
25

Val Arg Gln Ala
40

Pro Gly Gln

Pro Ile Phe Gly Ser Thr Ala

55

Thr Ile Ser Ala Asp Ile Phe
70 75

Ser Leu Thr Ser Glu Asp Thr
85 90

-115-

ctgggtcctc

tcagctgggt

tctttggtte

tattttccaa

attactgtgc

ggaccacggt

Lys

Thr

Gly

Tyr

60

Ser

Ala

Lys

Ser

Leu

45

Ala

Asn

Val

Pro

Asn

30

Asp

Gln

Thr

Tyr

ggtgaaagtc
gcgacaggcce
gacagcctac
cacagcctac

gaggcacggyg

caccgtctcg

Gly Ser
15

Asn Tyr

Trp Met

Lys Phe

Ala Tyr
80

Tyr Cys
95

60

120

180

240

300

360

363



22250

Ala Arg His Gly
100 105
Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 31
<211> 331
<212> ADN
<213> Nhén tao
<220>
<223> SC09-010 VL ADN
<400> 31
tcctatgtge tgactcagcc accctcggtg tcagtggecce
acctgtgggg gaaacaacat yggaagtaaa actgtgcatt
caggcccctg tgctggtcegt ctttgttgat agcgaccgtc
ttctgtggct ccaactctgg gtccacggcc accctgacca
gatgaggccg actattactg tcaggtgtgg gatagtaata
ttcggaggag gcacccagct gaccgtcctc g
<210> 32
<211> 110
<212> PRT
<213> Nhén tao
<220>
<223> SC09-010 VL PROTEIN
<400> 32
Ser Tyr Val Leu Thr Gln Pro Pro Ser Val Ser
1 5 10
Thr Ala Arg Ile Thr Cys Gly Gly Asn Asn Ile
20 25
His Trp Tyr Gln Gln Asn Ser Gly Gln Ala Pro
35 40
Val Asp Ser Asp Arg Pro Ser Gly Ile His Glu

-116-

caggacagac
ggtaccagca
cctcagggat
tcagcagcgt

gcgatcatcc

Val Ala

Gly Ser
30

Val Leu
45

Arg Phe

Pro

Lys

Val

Cys

Asn Tyr Tyr Tyr Tyr Ser Gly Met Asp Val Trp Gly
110

ggccaggatt
gaactcaggc
ccatgagcga
cgaagccggg

cggtgctgtg

Gly Gln

Thr Val

Val Phe

Gly Ser

60

120

180

240

300

331



50

Asn Ser Gly Ser Thr Ala Thr Leu Thr

65 70

Asp Glu Ala Asp Tyr Tyr Cys Gln Val

85

Pro Gly Ala Val Phe Gly Gly Gly Thr

55

100
<210> 33
<211> 363
<212> ADN
<213> Nhén tao
<220>
<223> SC09-011 VH ADN
<400> 33
gaggtccagc tggtacagtc tggggctgag
tcctgcaagt cttctggagg cacctccaat
cctggacaag gccttgactg gatgggaggg
gcacagaagt tccagggcag agtcactatt
atggagctga acagcctgac atctgaggac
aattattatt actactccgg tacggacgtc
agc
<210> 34
<211> 121
<212> PRT
<213> Nhén tao
<220>
<223> SC09-011 VH PROTEIN

<400> 34

22250

Ile Ser
75

Trp Asp
90

Gln Leu
105

gtcaagaagc
aactatgcta
atcagcccta
accgcggaca
acggccgtgt

tggggccaag

60

Ser Val Glu Ala Gly
80

Ser Asn Ser Asp His
95

Thr Val Leu
110

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
attactgtgc

ggaccacggt

ggtgaaggtc
gcggcaggcece
agcagcctac
cacagtgtac

gagacacggg

caccgtctcg

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

1

5

10

-117-

15

60

120

180

240

300

360

363



Ser Val Lys

Ala Ile Ser

35

Gly Gly

50

Ile

Gln
65

Gly Arg

Met Glu Leu

Ala Arg His

Gln Thr

115

Gly

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

35
331
ADN
Nhén

<220>

<223> SCO09

<400> 35
tcctatgtge

tcgtgttctg
ccaggaacgg
gaccgattct
tctgaagatg
ttcggaggag
<210>

<211>
<212>

36
110
PRT

Val
20

Ser Cys

Trp Val Arg

Ser Pro Ile

Val Thr Ile

70

Ser Leu

85

Asn

Gly Asn

100

Tyr

Thr Val Thr

tao

-011 VL ADN

Lys

Gln

Phe

55

Thr

Thr

Tyr

Val

Ser

Ala

40

Gly

Ala

Ser

Tyr

Ser
120

22250

Ser
25

Gly Gly

Pro Gly Gln

Ser Ala Ala

Ile Phe

75

Asp

Glu Asp Thr

90

Tyr Ser

105

Gly

Ser

tgactcagcc
gaagtgattc
cccccaaact
ctggctccaa
aggccgaata

gcacccagct

acccgcagtg
caacatcggg
cctcatctat
gtccggcacc
ttactgtgca

gaccgtcctc

tctgggaccc
agaagaagtg
agtaacgatc
tcagcctccce
gcatgggatg

g

-118-

Thr Asn

30

Ser

Gly Leu

45

Asp

Tyr Ala Gln

60

Ser Asn Thr

Ala Val Tyr

Thr Val

110

Asp

ccgggcagag
taaactggta
agcggccctc
tggccatcag

acagcctgaa

Asn Tyr

Trp Met

Lys Phe

Val Tyr

80

Tyr
95

Cys

Trp Gly

ggtcaccatc
ccagcagttc
agtggtccct
tgggctccag

gggggctgtg

60

120

180

240

300

331



22250

<213> Nhén tao
<220>
<223> SC09-011 VL PROTEIN
<400> 306
Ser Tyr Val Leu Thr Gln Pro Pro Ala Val Ser
1 5 10
Arg Val Thr Ile Ser Cys Ser Gly Ser Asp Ser
20 25
Ser Val Asn Trp Tyr Gln Gln Phe Pro Gly Thr
35 40
Ile Tyr Ser Asn Asp Gln Arg Pro Ser Val Val
50 55
Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala
65 70 75
Ser Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Ala
85 90
vLys Gly Ala Val Phe Gly Gly Gly Thr Gln Leu
100 105
<210> 37
<211> 363
<212> ADN
<213> Nhén tao
<220>
<223> SC09-012 VH ADN
<400> 37
gaggtccagc tggtacagtc tggggctgag gtcaagaagc
tcctgcaagt cttctggagg cacctccaat aattatgcta
cctggacaag gccttgactg gatgggaggg atcagcccta
gcacagaagt tccagggcag agtcactatt accgcggaca
atggagctga acagcctgac atctgaggac acggccgtgt

-119-

Gly Thr Pro

Asn Ile Gly

30

Ala Pro

45

Lys

Pro
60

Asp Arg

Ile Ser Gly

Trp Asp Asp

Thr Val Leu

110

ctgggtecctce
tcagctgggt
tttttggtte
tattttcgaa

attactgtgc

Gly Gln

Arg Arg
Leu Leu
Phe

Ser

Gln
80

Leu

Ser Leu

95

ggtgaaggtc
gcgacaggcc
agcagtctac

cacagtgtac

gagacacggg

60

120

180

240

300



22250

acttattatt actactccgg tatggacgtc tggggccaag ggaccacggt caccgtctcg 360
agc 363
<210> 38

<211> 121

<212> PRT

<213> ©Nhén tao

<220>
<223> 5C09-012 VH PROTEIN

<400> 38

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

Ser Val Lys Val Ser Cys Lys Ser Ser Gly Gly Thr Ser Asn Asn Tyr
20 25 30

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

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

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

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

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

Gln Gly Thr Thr Vval Thr Val Ser Ser

115 120
<210> 39
<211> 334
<212> ADN

<213> Nhéan tao

-120-



22250

<220>

<223> SC09-012 VL ADN

<400> 39

cagtctgtcg tgacgcagcc gccctcagtg tctggggcecc

tcectgecactg ggagcagctc caacatcggg gcaggttatg

cttccaggga cagcccccaa actcctcatc tatggtaaca

cctgaccgat tctctggctc caagtctggc acctcagcect

caggttgagg atgaggctga ttattactgc cagtcctatg

gtcttcggcg gagggaccaa gctgaccgtc ctag

<210> 40

<211> 111

<212> PRT

<213> Nhén tao

<220>

<223> SC09-012 VL PROTEIN

<400> 40

Gln Ser Val Val Thr Gln Pro Pro Ser Val Ser

1 5 10

Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser

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

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu

65 70 75

Gln Val Glu Asp Glu Ala Asp Tyr Tyr Cys Gln
85 90

Leu Ser Glu Gly Val Phe Gly Gly Gly Thr Lys

100 105

-121-

cagggcagag
atgtacactg
acaatcggcc
ccctggccat

accagaacct

Gly Ala

Asn Ile

30

Thr Ala

45

Val
60

Pro

Ala Ile

Ser

Tyr

Leu Thr

Pro

Gly

Pro

Asp

Thr

Asp

Val
110

ggtcaccatc
gtaccagcag
ctcaggggtc

cactgggctc

gagtgagggg

Gly Gln

15

Ala Gly

Lys Leu

Arg Phe

Gly Leu

80

Gln
95

Asn

Leu

60

120

180

240

300

334



<210> 41
<211> 363
<212> ADN
<213> Nhé&n tao
<220>
<223> SC09-029 VH ADN
<400> 41
gaggtgcagc tggtggagtc cggggctgag
tcctgcaagt cttctggagg cacctccaat
cctggacaag gccttgactg gatgggcggg
gcacagaagt tccagggcag agtcactatt
atggagctga acagcctgac atctgaggac
aattattatt actactccgg tatggacgtc
agc
<210> 42
<211> 121
<212> PRT
<213> Nhén tao
<220>
<223> SC09-029 VH PROTEIN
<400> 42
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Val Lys Val Ser Cys Lys Ser
20
Ala Ile Ser Trp Val Arg Gln Ala
35 40
Gly Gly Ile Ser Pro Ile Phe Gly
50 55
Gln Gly Arg Val Thr Ile Ser Ala

Ala

Ser

25

Pro

Ser

Asp

22250

gtcaagaagc
aactatgcta
atcagcccta
tccgcggaca
acggccgtat

tggggccaag

Glu
10

Val
Gly Gly
Gly Gln
Thr

Ala

Ile Phe

-122-

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
attactgtgc

ggaccacggt

Lys Lys

Thr Ser

30

Gly Leu

45

Tyr Ala

60

Ser Asn

Pro

Asn

Asp

Gln

Thr

ggtgaaagtc
gcgacaggcce
gacagcctac
cacagcctac

gaggcacggg

caccgtctcg

Gly Ser

15

Asn Tyr

Trp Met
Phe

Lys

Ala Tyr

60

120

180

240

300

360

363



65

70

Met Glu Leu Asn Ser Leu Thr Ser

85

Ala Arg His Gly Asn Tyr Tyr Tyr

100

Gln Gly Thr Thr Val Thr Val Ser
115 120

<210> 43

<211> 321

<212> ADN

<213> Nhén tao

<220>

<223> SC09-029 VL ADN

<400> 43

gaaattgtga tgacgcagtc tccaggcacc

ctctcectgca gggccagtca gagtgttagce

ggccaggctc ccaggctcct catctatggt

aggttcactg gcagtgggtc tgggacagac

gaagattttg cagtgtatta ctgtcagcag

gggaccaagg tggagatcaa a

<210> 44

<211> 107

<212> PRT

<213> Nhén tao

<220>

<223> SC09-029 VL PROTEIN

<400> 44

22250

75

90

Ser

ctgtctttgt
agctacttag
gcatccacca
ttcactctca

tatgggagct

110

ctcctgggga
cctggtacca
gggccactgg
ccatcagcag

caccattcgc

80

Glu Asp Thr Ala Val Tyr Tyr Cys

95

Tyr Ser Gly Met Asp Val Trp Gly
105

aagaggcacc
acagaaacct
catcccagac
actggagcct

tttcggccct

Glu Ile Val Met Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1

5

10

15

Glu Arg Gly Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr

20

25

-123-

30

60

120

180

240

300

321



Leu Ala Trp Tyr Gln Gln Lys Pro
35 40
Tyr Gly Ala Ser Thr Arg Ala Thr
50 55

Ser Gly Ser Gly Thr Asp Phe Thr

65 70

Glu Asp Phe Ala Val Tyr Tyr Cys

85

Ala Phe Gly Pro Gly Thr Lys Val
100

<210> 45

<211> 363

<212> ADN

<213> Nhén tao

<220>

<223> SC09-030 VH ADN

<400> 45

cagatgcagc tggtgcagtc tggggctgag

tcctgcaagt cttctggagg cacctccaat

cctggacaag gccttgactg gatgggcggg

gcacagaagt tccagggcag agtcactatt

atggagctga acagcctgac atctgaggac

aattattatt actactccgg tatggacgtc

agc

<210> 46

<211> 121

<212> PRT

<213> Nhén tao

<220>

<223> SC09-030 VH PROTEIN

Gly

Gly

Leu

Gln

Glu
105

22250

Gln Ala

Ile Pro

Thr Ile

75

Gln
90

Tyr

Ile Lys

gtcaagaagc
aactatgcta
atcagcccta
tccgecggaca
acggccgtat

tggggccaag

-124-

Pro Arg Leu

45

Asp Arg Phe

60

Ser Arg Leu

Gly Ser Ser

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
atttctgtgce

ggaccacggt

Leu Ile

Thr Gly

Glu Pro

80

Pro Phe

95

ggtgaaagtc
gcgacaggcce
gacagcctac
cacagcctac

gaggcacggg

caccgtctcg

60

120

180

240

300

360

363



<400> 46
Gln Met Gln
1

Ser vVal Lys

Ala Ile Ser

35

Gly Gly Ile

Gln
65

Gly Arg

Met Glu Leu

Ala Arg His

Gln Thr

115

Gly

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

47
331
ADN
Nhén

<220>

<223> SC09

<400> 47
tcctatgtge

acctgtgggg

caggcccctg

ttctctggcet

gatgaggccg

Leu Val

Val
20

Ser
Trp Val
Pro

Ser

Val Thr

Ser
85

Asn

Gly Asn

100

Thr Vval

tao

-030

tgactcagcc
gaaacaacat
tgctggtcgt
ccaactctgg

actattactg

Gln

Cys

Arg

Ile

Ile

70

Leu

Tyr

Thr

VL ADN

22250

Ala Glu

10

Ser Gly Val

Ser
25

Lys Ser Gly Gly

Gln Ala

40

Pro Gly Gln

Phe
55

Gly Ser Thr Ala

Ala Ile Phe

75

Ser Asp

Thr Ser Glu Asp Thr

Tyr Tyr Tyr Ser

105

Gly

Val Ser Ser

120

accctcggtg
tggaagtaaa
ctatggtgat

gaccacggcc

tcaggtgtgg

tcagtggccc
agtgtgcact
agcgaccggc
accctgacca

gatagtagta

-125-

Lys Lys Pro

Thr Asn

30

Ser

Gly Leu

45

Asp

Tyr Ala Gln

60

Ser Asn Thr

Ala Val Tyr

Met Val

110

Asp

caggacagac
ggtaccagca
cctcagggat
tcagcagggt

gtgatcatcc

Gly Ser

15

Asn Tyr

Trp Met

Lys Phe

Ala Tyr

80

Phe
95

Cys

Trp Gly

ggccaggatt
gaagccaggc
ccctgagcga
cgaagccggyg

cggtgctgtg

60

120

180

240

300



22250

ttcggaggag gcacccagct gaccgtcctce g 331
<210> 48

<211> 110

<212> PRT

<213> Nhén tao

<220>
<223> SC09-030 VL PROTEIN

<400> 48

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

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

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

Gly Asp Ser Asp Arg Pro Ser Gly Ile Pro Glu Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Thr Thr Ala Thr Leu Thr Ile Ser Arg Val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Ser Ser Asp His
85 90 95

Pro Gly Ala Val Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

100 105 110
<210> 49
<211> 362
<212> ADN

<213> Nhén tao

<220>
<223> SC09-031 VH ADN

<400> 49
caggtccagc tggtacagtc tggggctgag gtcgagaggc ctgggtcctc ggtgaaagtc 60

-126-



tcctgcaagt
cctggacaag
gcacagaagt
atggagctga
aattattatt

ag

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

50
121
PRT

<220>
<223> sCO09

<400> 50

Gln Val Gln Leu

1

Ser Val Lys

Ala Ile

35

Gly Gly

50

Ile

Gln
65

Gly

Met Glu

Ala Arg His

Gln Gly

115

Ser Trp

Arg Val

Leu Asn

Thr Thr

cttctggcgg
gccttgactg
tccagggcag
acagtctgac

acaactccgg

Nhén tao

-031

Val

Val
20

Ser

Val

Ser Pro

Thr

Ser
85

Gly Asn

100

Val

Gln

Cys

Arg

Ile

Ile

70

Leu

Tyr

Thr

cacctccaat
gatgggcggg
agtcactatt
atctgaggac

tatggacgtc

VH PROTEIN

Ser Gly

Lys Ser

Gln Ala

40

Phe
55

Gly

Ser Ala

Thr Ser

Tyr Tyr

Val Ser

120

22250

aactatgcca
atcagcccta
tccgcggaca
acggccgtct

tggggccaag

Ala Glu

10

Val

Ser
25

Gly Gly

Pro Gly Gln

Ser Thr Ala

Ile Phe

75

Asp

Glu Asp Thr

90

Asn Ser

105

Gly

Ser

-127-

tcagctgggt
tctttggttce
tattttcgaa
attattgtgc

ggaccacggt

Glu Arg Pro

Thr Asn

30

Ser

Leu
45

Gly Asp

Tyr Ala Gln

60

Ser Asn Thr

Ala Val Tyr

Met Val

110

Asp

gcgacaggcc
gacagcctac
cacagcctac

gagacacggg

caccgtctcg

Gly Ser

15

Asn Tyr

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Trp Gly

120

180

240

300

360

362



<210> 51

<211> 340

<212> ADN

<213> Nhén tao

<220>

<223> SC09-031 VL ADN
<400> 51

cagtctgtgt tgacgcagcc
tcctgcactg ggagcagctc
cttccagaaa cagcccccaa
tctgaccgat tctctggcetce
caggctgagg atgaggctga
ccttatgtct tcggagctgg
<210> 52

<211> 113

<212> PRT

<213> Nhén tao

<220>

<223> SC09-031 VL PRO
<400> 52

Gln Ser Val
1

Arg Val Thr

Tyr Asp Val
35

Leu Ile Tyr
50

Ser Gly Ser
65

Leu Thr Gl

Ile
20

Ser

His Trp

Asp Asn As

Gl
70

Lys Ser

Cys

Tyr

gccctcagtg
caacatcggg
actcctcatt
caagtctggc
ttattactgc

gaccaaggtc

TEIN

n Pro Pro

Thr Gly

Gln Gln

40

n Asn
55

Arg

y Thr Ser

22250

tctggggccce
gcaggttatg
tatgataaca
acttcagcct
cagtcctatg

accgtcctag

Val
10

Ser Ser

Ser Ser Ser

25

Leu Pro Glu

Pro Ser Gly

Ala Leu

75

Ser

-128-

cagggcagag
atgtacactg
acaatcgtcc
ccctggccat

acagcggcct

Gly Ala Pro

Asn Ile Gly

Thr Ala

45

Pro

Val
60

Ser Asp

Ala Ile Thr

ggtcaccatc
gtaccagcag
ctcaggggtt
cactgggctc

gagtgcttcg

Gly Gln

15

Ala Gly

Lys Leu

Arg Phe

Gly Leu

80

60

120

180

240

300

340



22250

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln Ser Tyr Asp Ser Gly

85

90

95

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

100
Leu
<210> 53
<211> 363
<212> ADN
<213> Nhéan tao
<220>
<223> SC09-112 VH ADN
<400> 53
caggtgcagc tggtgcagtc tggggctgag
tcctgcaagt cttctggagg cacctccaat
cctggacaag gccttgactg gatgggcggg
gcacagaagt tccagggcag agtcactatt
atggagctga acagcctgac atctgaggac
aattattatt actactccgg tatggacgtc
agc
<210> 54
<211> 121
<212> PRT
<213> Nhéan tao
<220>
<223> $SC09-112 VH PROTEIN
<400> 54

105

gtcaagaagc
aactatgcta
atcagcccta
tccgcggaca

acggccgtat

tggggccaag

110

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
attactgtgc

ggaccacggt

ggtgaaagtc
gcgacaggcc
gacagcctac
cacagcctac

gaggcacggg

caccgtctcg

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

1

5

10

15

Ser Val Lys Val Ser Cys Lys Ser Ser Gly Gly Thr Ser Asn Asn Tyr

20

25

-129-

30

60

120

180

240

300

360

363



Ala Ile Ser

35

Gly Gly Ile

50

Gln
65

Gly Arg

Met Glu Leu

Ala Arg His

Gln Thr

115

Gly

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

55
334
ADN
Nhéan

<220>

<223> SCO09

<400> 55
cagtctgtgt

tcctgcactg
tttccaggaa
cctgaccgat
caggctgagg
ttattcggcg
<210>
<211>

<212>
<213>

56
111
PRT
Nhén

22250

Trp Val Arg Gln Ala Pro Gly Gln
40
Ser Pro Ile Phe Gly Ser Thr Ala
55
Val Thr Ile Ser Ala Asp Ile Phe
70 75
Asn Ser Leu Thr Ser Glu Asp Thr
85 90

Gly Asn Tyr Tyr Tyr Tyr Ser Gly
100 105

Thr Val Thr Val Ser Ser

120

tao

-112 VL ADN
tgacgcagcc gccctcagtg tctggggcecc
ggagcagcgc caacatcggg gcaggttatg
cagcccccaa actcctcatc tatggtaaca
tctctggctc caagtctgge acctcagcecct
atgaggctga ttattactgc cagtcctatg
gagggaccaa gctgaccgtc ctag

tao

-130-

Gly Leu

45

Asp

Tyr Ala Gln

60

Ser Asn Thr

Ala Val Tyr

Met Val

110

Asp

cagggcagag
atgtccactg
acaatcggcc
ccctggcecat

acagcagcct

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Trp Gly

ggtcaccatc
gtaccagcag
ctcaggggtc

cactgggctc

gagtggtgcg

60

120

180

240

300

334



22250

<220>
<223> SC09-112 VL PROTEIN
<400> 56
Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser
1 5 10
Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ala
20 25
Tyr Asp Val His Trp Tyr Gln Gln Phe Pro Gly
35 40
Leu Ile Tyr Gly Asn Asn Asn Arg Pro Ser Gly
50 55
Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu
65 70 75
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gln
85 90
Leu Ser Gly Ala Leu Phe Gly Gly Gly Thr Lys
100 105
<210> 57
<211> 363
<212> ADN
<213> Nhéan tao
<220>
<223> $SC09-113 VH ADN
<400> 57
cagatgcagc tggtgcagtc tggggctgag gtcaagaagg
tcctgcaagt cttctggagg cacctccaat aactatgcta
cctggacaag gccttgagtg gatgggcggg atcagtccaa
gcacagaaat tccagggcag agtcactatt tccgcggaca
atggagctga acagcctgac atctgaggac acggccgcat
aactattatt actactccgg tatggacctc tggggccaag

-131-

Gly Ala

Asn TIle

30

Thr Ala

45

Val
60

Pro

Ala TIle

Ser Tyr

Leu Thr

ctgggtcctc
tcagctgggt
tctttggtte
tattttcaca
atttctgtgce

ggaccacggt

Pro

Gly

Pro

Asp

Thr

Asp

Val
110

Gly Gln

Ala Gly

Lys Leu

Arg Phe

Gly Leu

80

Ser Ser

95

Leu

ggtgaaagtc
gcgacaggcc
gacagtctac
cactgcctac
gaggcacgga

caccgtctcg

60

120

180

240

300

360



agc

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

<220>
<223>

<400>

Gln Met
1

Ser Val

Ala Ile

58

121

PRT
Nhé&n tao
SC09-113
58

Gln Leu

Lys Val
20

Ser Trp
35

Gly Gly Ile Ser

Gln Gly
65

Met Glu

Ala Arg

Arg Val

Leu Asn

His Gly
100

Gln Gly Thr Thr

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

<220>
<223>

115

59
331
ADN
Nhén tao

VH PROTEIN

Val

Ser

Val

Pro

Thr

Ser

85

Asn

Val

Gln

Cys

Arg

Ile

Ile

70

Leu

Tyr

Thr

SC09-113 VL ADN

Ser

Lys

Gln

Phe

55

Ser

Thr

Tyr

Val

Gly

Ser

Ala

40

Gly

Ala

Ser

Tyr

Ser
120

22250

Ala

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Glu

10

Gly

Gly

Thr

Ile

Asp

Ser

-132-

Val

Gly

Gln

Val

Phe

75

Thr

Gly

Lys

Thr

Gly

Tyr

60

Ser

Ala

Met

Lys

Ser

Leu

45

Ala

His

Ala

Asp

Ala

Asn

30

Glu

Gln

Thr

Tyr

Leu
110

Gly

15

Asn

Trp

Lys

Ala

Phe

95

Trp

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gly

363



<400> 59
cagtctgtgc tgactcagcc acccgcagtg
tcgtgttctg gaagtgattc caacatcggg
ccaggaacgg cccccaaact cctcatctat
gaccgattct ctggctccaa gtccggcacc
gctgaggatg aggctgatta ttactgtgca
ttcggaggag gcacccagct gaccgtcctc
<210> 60
<211> 110
<212> PRT
<213> Nhén tao
<220>
<223> SC09-113 VL PROTEIN
<400> 60
Gln Ser Val Leu Thr Gln Pro Pro
1 5
Arg Val Thr Ile Ser Cys Ser Gly
20
Ser Val Asn Trp Tyr Gln Gln Phe
35 40
Ile Tyr Ser Asn Asp Gln Arg Pro
50 55
Gly Ser Lys Ser Gly Thr Ser Ala
65 70
Ala Glu Asp Glu Ala Asp Tyr Tyr
85
Ser Gly Pro Val Phe Gly Gly Gly
100

22250

tctgggaccc
agaagaagtg
agtaacgatc
tcagcctccce
gcatgggatg

g

Ala Val

10

Ser

Ser Ser

25

Asp

Pro Gly Thr

Ser Val Val

Ala
75

Ser Leu

Ala
90

Cys Ala

Thr
105

Gln Leu

-133-

ccgggcagag
taaactggta
agcggceccctce
tggccatcag

ccagcctgag

Gly Thr

Asn Ile

30

Ala Pro

45

Pro
60

Asp
Ile Ser
Trp

Asp

Thr Val

Pro

Gly

Lys

Arg

Gly

Ala

ggtcaccatc
ccagcagttc
agtggtccct
tgggctccag

tggtcctgtg

Gly Gln

Arg Arg
Leu Leu
Phe

Ser

Gln
80

Leu

Ser Leu

95

Leu
110

60

120

180

240

300

331



22250

gtcaagaagc
aactatgcta
atcagcccta
tccgcggaca

acggccgtat

tggggccaag

Ala Glu

10

Val

Ser
25

Gly Gly

Pro Gly Gln

Ser Thr Ala

ctgggtcctc
tcagctgggt
tctttggttc
tattttcgaa
atttctgtgc

ggaccacggt

Lys Lys

Thr Ser

30

Leu
45

Gly

Tyr Ala

60

Pro

Asn

Asp

Gln

Asp

<210> o6l
<211> 363
<212> ADN
<213> Nhén tao
<220>
<223> SC09-114 VH ADN
<400> o1
caggtgcagc tggtgcaatc tggggctgag
tcctgcaagt cttctggagg cacctccaat
cctggacaag gccttgactg gatgggcggg
gcacagaaat tccagggcag agtcactatt
atggagctga acagcctgac atctgaggac
aattattatt actactccgg tatggacgtc
agc
<210> 62
<211> 121
<212> PRT
<213> Nhéan tao
<220>
<223> SC09-114 VH PROTEIN
<400> 62
Gln Val Gln Leu Val Gln Ser Gly
1 5
Ser Val Lys Val Ser Cys Lys Ser
20
Ala Ile Ser Trp Val Arg Gln Ala
35 40
Gly Gly Ile Ser Pro Ile Phe Gly
50 55
Gln Gly Arg Val Thr Ile Ser Ala
65 70

Ile

-134-

Phe
75

Ser

Asn

Thr

ggtgaaagtc
gcgacaggcc
gacagcctac
cacagcctac

gaggcacggyg

caccgtctcg

Gly Ser

15

Asn Tyr

Trp Met

Lys Phe

Ala Tyr

80

60

120

180

240

300

360

363



Met Glu Leu

Ala Arg His

Gln Gly Thr

115
<210> 63
<211> 331
<212> ADN
<213> Nhéan
<220>
<223> SCO09
<400> 63
tcctatgtge
tcgtgttctg
ccaggaacgg
gaccgattct
tctgaagatg
ttcggaggag
<210> 64
<211> 110
<212> PRT
<213> Nhén
<220>
<223>
<400> 64

Asn Ser Le
85

Gly
100

Asn Ty

Thr vVal Th

tao

-114 VL ADN

tgactcagcc
gaagtgattc
cccccaaact
ctggctccaa
aggccgaata

gcacccagct

tao

u Thr Ser

r Tyr Tyr

r Val Ser
120

acccgcagtg
caacatcggg
cctcatctat
gtccggcacc
ttactgtgca

gaccgtecctc

SC09-114 VL PROTEIN

22250

Glu Asp Thr Ala Val Tyr Phe Cys

90

95

Tyr Ser Gly Met Asp Val Trp Gly

105

Ser

tctgggaccc
agaagaagtg
agtaacgatc
tcagcctccce
gcatgggatg

g

110

ccgggcagag
taaactggta
agcggccctce
tggccatcag

acagcctgaa

ggtcaccatc
ccagcagttc
agtggtccct

tgggctccag

gggggctgtg

Ser Tyr Val Leu Thr Gln Pro Pro Ala Val Ser Gly Thr Pro Gly Gln

1

5

10

15

Arg Val Thr Ile Ser Cys Ser Gly Ser Asp Ser Asn Ile Gly Arg Arg

20

25

-135-

30

60

120

180

240

300

331



22250

Ser Val Asn Trp Tyr Gln Gln Phe Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Ser Asn Asp Gln Arg Pro Ser Val Val Pro Asp Arg Phe Ser

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

Ser Glu Asp Glu Ala Glu Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95

Lys Gly Ala Val Phe Gly Gly Gly Thr Gln Leu Thr Val Leu

100 105 110
<210> 65
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OK1l (HuVK1B)

<400> 65
gacatccagw tgacccagtc tcc

<210> 66
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OK2 (HuVK2)

<400> ©66
gatgttgtga tgactcagtc tcc

<210> 67
<211> 23
<212> ADN

<213> Nhéan tao

<220>
<223> O0OK3 (HuVK2B2)

<400> 67

-136-



gatattgtga tgacccagac tcc

<210> 68
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OK4 (HuUVK3B)

<400> 68
gaaattgtgw tgacrcagtc tcc

<210> 69
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OK5 (HuVKb5)

<400> 69
gaaacgacac tcacgcagtc tcc

<210> 70

<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OK6 (HuVK®6)

<400> 70
gaaattgtgc tgactcagtc tcc

<210> 171
<211> 24
<212> ADN

<213> Nhén tao

<220>
<223> OCK (HuCK)

<400> 71
acactctccc ctgttgaage tctt

<210> 72
<211> 23

22250

-137-

23

23

23

23

24



<212>
<213>

<220>
<223>

<400>

ADN
Nhén tao

OL1l (HuVL1A)

72

cagtctgtgc tgactcagcc acc

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

<220>
<223>

<400>

73
23
ADN
Nhén tao

OLl1 (HuVL1B)

73

cagtctgtgy tgacgcagcc gcc

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

<220>
<223>

<400>

74

23

ADN
Nhén tao

OLl (HuVL1C)

74

cagtctgtcg tgacgcagcc gcc

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

<220>
<223>

<400>

75
20
ADN
Nhén tao

OL2 (HuVL2B)

75

cagtctgccc tgactcagcc

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

<220>
<223>

76
23
ADN
Nhén tao

OL3 (HuVL3A)

22250

-138-
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23

23
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<400>

76

tcctatgwgc tgactcagcc acc

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

<220>
<223>

<400>

77

23

ADN
Nhén tao

OL4 (HuVL3B)

77

tcttctgage tgactcagga ccc

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

<220>
<223>

<400>

78

20

ADN

Nhan tao

OL5 (HuVL4B)

78

cagcytgtgc tgactcaatc

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

<220>
<223>

<400>

79

23

ADN

Nhén tao

OL6 (HuVL)S)

79

caggctgtgc tgactcagcc gtc

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

<220>
<223>

<400>

80

23

ADN

Nhén tao

OL7 (HuVL6)

80

aattttatgc tgactcagcc cca

22250

-139-

23

23

20

23

23



<210> 81
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OL8 (HuvL7/8)

<400> 81
cagrctgtgg tgacycagga gcc

<210> 82
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OLY9 (HuvL9)

<400> 82
cwgcctgtge tgactcagcc mcc

<210> 83
<211> 18
<212> ADN

<213> Nhén tao

<220>
<223> O0LY9 (HuVL1lO

<400> 83
caggcagggc tgactcag

<210> 84
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OCL (HuCL2)

<400> 84
tgaacattct gtaggggcca ctg

<210> 85
<211> 23
<212> ADN

<213> Nhén tao

22250

-140-

23

23

18

23



<220>
<223>

<400>

OCL (HuCL7)

85

agagcattct gcaggggcca ctg

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

<220>
<223>

<400>

86
23
ADN
Nhén tao

OH1 (HuVH1B7A)

86

cagrtgcagc tggtgcartc tgg

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

<220>
<223>

<400>

87
23
ADN
Nhén tao

OH1 (HuVHIC)

87

saggtccagc tggtrcagtc tgg

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

<220>
<223>

<400>

88

23

ADN

Nhén tao

OH2 (HuVH2B)

88

cagrtcacct tgaaggagtc tgg

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

<220>
<223>

<400>

89

18

ADN

Nhén tao

OH3 (HuVH3A)

89

gaggtgcagc tggtggag

22250

-141-

23

23

23

23

18



<210> 90
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OH4 (HuVH3C)

<400> 90
gaggtgcagc tggtggagwc ygg

<210> 91
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OHS5 (HuVH4B)

<400> 091
caggtgcagc tacagcagtg ggg

<210> 92
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> O0OH6 (HuVH4C)

<400> 92
cagstgcagc tgcaggagtc sgg

<210> 93
<211> 23
<212> ADN

<213> Nhén tao

<220>
<223> OH7 (HuVH6A)

<400> 093
caggtacagc tgcagcagtc agg

<210> 094
<211> 24
<212> ADN

22250

-142-
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23

23
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<213>

<220>
<223>

<400>

tggaagaggc acgttctttt cttt

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

<220>
<223>

<400>

tgagcacaca ggtcgacgga catccagwtg acccagtctc c

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

<220>
<223>

<400>

tgagcacaca ggtcgacgga tgttgtgatg actcagtctc c

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

<220>
<223>

<400>

tgagcacaca ggtcgacgga tattgtgatg acccagactc c

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

<220>
<223>

Nhén tao

OCM (HuCIgM)

94

95

41

ADN
Nhan tao

OK1S (HuVK1B-SAL)

95

96

41

ADN
Nhén tao

OK2S (HuVK2-SAL)

96

97

41

ADN

Nhén tao

OK3S (HuVK2B2-SAL)

97

98

41

ADN

Nhén tao

OK4S (HuVK3B-SAL)

22250

-143-



22250

<400> 098
tgagcacaca ggtcgacgga aattgtgwtg acrcagtctc c

<210> 99
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OK5S (HuVK5-SAL)

<400> 099
tgagcacaca ggtcgacgga aacgacactc acgcagtctc ¢

<210> 100
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OK6S (HuVK6-SAL)

<400> 100
tgagcacaca ggtcgacgga aattgtgctg actcagtctc c

<210> 101
<211> 48
<212> ADN

<213> Nhén tao

<220>
<223> OJK1l (HuJK1-NOT)

<400> 101
gagtcattct cgacttgcgg ccgcacgttt gatttccacc ttggtccce

<210> 102
<211> 48
<212> ADN

<213> Nhén tao

<220>
<223> O0JK2 (HuJK2-NOT)

<400> 102
gagtcattct cgacttgcgg ccgcacgttt gatctccagc ttggtccc

<210> 103

-144-
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22250

<211> 48
<212> ADN
<213> Nhén tao

<220>
<223> OJK3 (HuJK3-NOT)

<400> 103
gagtcattct cgacttgcgg ccgcacgttt gatatccact ttggtccc

<210> 104
<211> 48
<212> ADN

<213> Nhén tao

<220>
<223> O0OJK4 (HuJK4-NOT)

<400> 104
gagtcattct cgacttgcgg ccgcacgttt gatctccacc ttggtccc

<210> 105
<211> 48
<212> ADN

<213> Nhén tao

<220>
<223> OJK5 (HuJK5-NOT)

<400> 105
gagtcattct cgacttgcgg ccgcacgttt aatctccagt cgtgtccc

<210> 106
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OL1S (HuVL1lA-SAL)

<400> 106
tgagcacaca ggtcgacgca gtctgtgctg actcagccac ¢

<210> 107
<211> 41
<212> ADN

<213> Nhéan tao

<220>

-145-
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22250

<223> OL1S (HuvL1B-SAL)

<400> 107
tgagcacaca ggtcgacgca gtctgtgytg acgcagccge c

<210> 108
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OL1lS (HuVL1C-SAL)

<400> 108
tgagcacaca ggtcgacgca gtctgtcgtg acgcagccge ¢

<210> 109
<211> 38
<212> ADN

<213> Nhéan tao

<220>
<223> O0L2S (HuVL2B-SAL)

<400> 109
tgagcacaca ggtcgacgca gtctgccctg actcagcecc

<210> 110
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OL3S (HuVL3A-SAL)

<400> 110
tgagcacaca ggtcgacgtc ctatgwgctg actcagccac c

<210> 111
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> O0L4S (HuVL3B-SAL)

<400> 111
tgagcacaca ggtcgacgtc ttctgagctg actcaggacc ¢

-146-



22250

<210> 112
<211> 38
<212> ADN

<213> Nhén tao

<220>
<223> OL5S (HuVL4B-SAL)

<400> 112
tgagcacaca ggtcgacgca gcytgtgctg actcaatc

<210> 113
<211> 41
<212> ADN

<213> Nhéan tao

<220>
<223> OL6S (HuVL5-SAL)

<400> 113
tgagcacaca ggtcgacgca ggctgtgctg actcagccgt c

<210> 114
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> OL7S (HuVL6-SAL)

<400> 114
tgagcacaca ggtcgacgaa ttttatgctg actcagcccc a

<210> 115
<211> 41
<212> ADN

<213> Nhén tao

<220>
<223> O0L8S (HuvL7/8-SAL)

<400> 115
tgagcacaca ggtcgacgca grctgtggtg acycaggagc c

<210> 116
<211> 41
<212> ADN

<213> Nhén tao
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<220>
<223>

<400>

22250

OL9S (HuVL9-SAL)

116

tgagcacaca ggtcgacgcw gcctgtgctg actcagceme ¢

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

<220>
<223>

<400>

117
36
ADN
Nhén tao

OL9S (HuVL10-SAL)

117

tgagcacaca ggtcgacgca ggcagggctg actcag

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

<220>
<223>

<400>

118

48

ADN
Nhan tao

OJL1 (HuJL1-NOT)

118

gagtcattct cgacttgcgg ccgcacctag gacggtgacc ttggtccc

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

<220>
<223>

<400>

119

48

ADN

Nhé&n tao

0JL2 (HuJL2/3-NOT)

119

gagtcattct cgacttgcgg ccgcacctag gacggtcagc ttggtccc

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

<220>
<223>

<400>

120

48

ADN

Nhén tao

OJL3 (HuJL7-NOT)

120

-148-
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36

48
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22250

gagtcattct cgacttgcgg ccgcaccgag gacggtcagc tgggtgec

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

<220>
<223>

<400>

121
56
ADN
Nhén tao

OH1S (HuVH1B-SFI)

121

gtcctcgcaa ctgcggccca gccggccatg gcecccagrtge agctggtgca rtctgg

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

<220>
<223>

<400>

122
56
ADN
Nhan tao

OH1lS (HuUVH1C-SFI)

122

gtcctcgcaa ctgcggccca gecggeccatg gcececsaggtcc agctggtrca gtctgg

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

<220>
<223>

<400>

123
56
ADN
Nhén tao

OH2S (HuVH2B-SFI)

123

gtcctcgcaa ctgcggccca gccggccatg gcccagrtca ccttgaagga gtctgg

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

<220>
<223>

<400>

124

51

ADN

Nhén tao

OH3S (HuVH3A-SFI)

124

gtcctcgcaa ctgcggceccca gccggccatg gceccgaggtge agctggtgga g

<210>
<211>

125
56
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<212>
<213>

<220>
<223>

<400>

22250

ADN
Nhéan tao

OH4S (HuVH3C-SFI)

125

gtcctcgcaa ctgcggceccca gceccggccatg gccgaggtge agctggtgga gweygg

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

<220>
<223>

<400>

126
56
ADN
Nhén tao

OH5S (HuUVH4B-SFI)

126

gtcctcgcaa ctgcggccca gccggccatg gecccaggtge agctacagca gtgggg

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

<220>
<223>

<400>

127
56
ADN
Nhén tao

OH6S (HuVH4C-SFTI)

127

gtcctcgcaa ctgcggccca gccggccatg gcccagstgce agctgcagga gtcesgg

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

<220>
<223>

<400>

128
56
ADN
Nhén tao

OH7S (HuUVHG6A-SFI)

128

gtcctcgcaa ctgcggccca gccggccatg gcccaggtac agctgcagca gtcagg

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

<220>
<223>

129
36
ADN
Nhan tao

OJH1 (HuJH1/2-XHO)

-150-
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22250

<400> 129
gagtcattct cgactcgaga crgtgaccag ggtgcc

<210> 130
<211> 36
<212> ADN

<213> Nhén tao

<220>
<223> OJH2 (HuJH3-XHO)

<400> 130
gagtcattct cgactcgaga cggtgaccat tgtccc

<210> 131
<211> 36
<212> ADN

<213> Nhén tao

<220>
<223> OJH3 (HuJH4/5-XHO)

<400> 131
gagtcattct cgactcgaga cggtgaccag ggttcc

<210> 132
<211> 36
<212> ADN

<213> Nhén tao

<220>
<223> O0OJH4 (HuJH6-XHO)

<400> 132
gagtcattct cgactcgaga cggtgaccgt ggtccc

<210> 133
<211> 8
<212> PRT

<213> Nhén tao

<220>
<223> HC CDR1

<400> 133

Gly Gly Thr Ser Asn Asn Phe Gly
1 5

54/84
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22250

<210> 134
<211> 8
<212> PRT

<213> Nhén tao

<220>
<223> HC CDR2

<400> 134

Ile Ser Pro Ile Phe Gly Ser Thr

1 5
<210> 135

<211> 14

<212> PRT

<213> Nhén tao

<220>
<223> HC CDR3

<400> 135

Ala Arg His Gly Asn Tyr Tyr Phe Tyr Ser Gly Met Asp Leu

1 5 10
<210> 136

<211> 6

<212> PRT

<213> Nhé&n tao

<220>
<223> LC CDR1

<400> 136

Asn Val Gly Ser Asn Ser

1 5
<210> 137

<211> 3

<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR2

<400> 137

-152-



22250

Asp Asp Arg

1

<210> 138
<211> 11

<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR3

<400> 138

Gln Val Trp Asp Ser Ser Ser Asp His Arg Val

1 5 10
<210> 139

<211> 8

<212> PRT

<213> Nhén tao

<220>
<223> HC CDR1

<400> 139

Gly Gly Thr Ser Asn Asn Tyr Ala

1 5
<210> 140

<211> 8

<212> PRT

<213> Nhén tao

<220>
<223> HC CDR2

<400> 140

Val Ser Pro Ile Phe Gly Ser Thr

1 5
<210> 141

<211> 14

<212> PRT

<213> Nhéan tao

<220>

-153-



22250

<223> HC CDR3
<400> 141

Ala Arg His Gly Asn Tyr Tyr Tyr Asn Ser Gly Met Asp Val

1 5 10
<210> 142

<211> 8

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1

<400> 142

Asp Ser Asn Ile Gly Arg Arg Ser

1 5
<210> 143

<211> 3

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 143

Ser Asn Asp

1

<210> 144
<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> ©LC CDR3

<400> 144

Ala Ala Trp Asp Asp Ser Leu Lys Gly Ala Val

1 5 10
<210> 145

<211> 14

<212> PRT
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<213> Nhén tao

<220>
<223> HC CDR3

<400> 145

Ala Arg His Gly Asn Tyr Tyr Tyr Tyr Ser Gly Met Asp Leu

1 5 10
<210> 146

<211> 9

<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR1

<400> 146

Ser Ser Asp Val Gly Gly Tyr Asn Tyr

1 5
<210> 147

<211> 10

<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR3

<400> 147

Cys Ser Tyr Ala Gly Ser Ala Lys Gly Val

1 5 10
<210> 148

<211> 6

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1

<400> 148

Asn Ile Gly Ser Lys Thr
1 5

-155-



22250

<210> 149
<211> 3
<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR2

<400> 149

Gly Asp Ser

1

<210> 150
<211> 13

<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR3

<400> 150

Gln Val Trp Asp Ser Ser Ser Asp His Pro Gly Ala Val

1 5 10
<210> 151

<211> 8

<212> PRT

<213> Nhén tao

<220>
<223> HC CDR2

<400> 151

Ile Ser Pro Ile Phe Gly Ser Ala

1 5
<210> 152

<211> 14

<212> PRT

<213> Nhén tao

<220>
<223> HC CDR3

<400> 152

Ala Arg His Gly Asn Tyr Tyr Tyr Tyr Ser Gly Met Asp Val

-156-
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1 5 10
<210> 153

<211> 8

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1

<400> 153

Ser Ser Asn Ile Gly Ser Asn Thr

1 5
<210> 154

<211> 3

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 154
Gly Asp Asp
1

<210> 155
<211> 11
<212> PRT

<213> Nhéan tao

<220>
<223> LC CDR3

<400> 155

Ala Thr Trp Asp Asp Ser Leu Asn Gly His Val

1 5 10
<210> 156

<211> &6

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1
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<400> 156

Gln His Ile Ser Ser Trp

1 5
<210> 157

<211> 3

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 157

Ser Ala Ser

1

<210> 158
<211> 9
<212> PRT

<213> Nhén tao

<220>
<223> LC CDR3

<400> 158

Gln Gln Ala Asn Ser Phe Pro Leu Thr
1 5

<210> 159
<211> 3
<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 159

Val Asp Ser

1

<210> 160
<211> 13

<212> PRT

<213> Nhén tao
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<220>
<223>

<400>

LC CDR3

160

Gln Val Trp Asp

1

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

<220>
<223>

<400>

leol
14
PRT
Nhén tao

HC CDR3

le6l

Ala Arg His Gly

1

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

<220>
<223>

<400>

162

14

PRT

Nhén tao

HC CDR3

162

Ala Arg His Gly

1

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

<220>
<223>

<400>

163

9

PRT

Nhén tao

LC CDR1

163

Ser Ser Asn Ile

1

<210>
<211>

164
3

22250

Ser Asn Ser Asp His Pro Gly Ala Val
5 10

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

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

Gly Ala Gly Tyr Asp
5

-159-



<212> PRT
<213> Nhén tao

<220>
<223> LC CDR2

<400> 164

Gly Asn Asn

1

<210> 165
<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> 1LC CDR3

<400> 165

22250

Gln Ser Tyr Asp Gln Asn Leu Ser Glu Gly Val

1 5
<210> 166

<211> 6

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1

<400> 166

Gln Ser Val Ser Ser Tyr

1 5
<210> 167

<211> 3

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 167

Gly Ala Ser
1

10

-160-
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<210> 168
<211> 9
<212> PRT

<213> Nhén tao

<220>
<223> LC CDR3

<400> 168

Gln Gln Tyr Gly Ser Ser Pro Phe Ala

1 5
<210> 169

<211> o6

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1

<400> 169

Asn Ile Gly Ser Lys Ser

1 5
<210> 170

<211> 13

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR3

<400> 170

Gln Ser Tyr Asp Ser Gly Leu Ser Ala Ser Pro Tyr Val

1 5 10
<210> 171

<211> 9

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR1l

<400> 171
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Ser Ala Asn Ile Gly Ala Gly Tyr Asp
1 5

<210> 172
<211> 11
<212> PRT

<213> ©Nhéan tao

<220>
<223> LC CDR3

<400> 172

Gln Ser Tyr Asp Ser Ser Leu Ser Gly Ala Leu

1 5 10
<210> 173

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR3

<400> 173

Ala Ala Trp Asp Ala Ser Leu Ser Gly Pro Val

1 5 10
<210> 174

<211> 3

<212> PRT

<213> Nhén tao

<220>
<223> LC CDR2

<400> 174

Asp Val Ser

1

<210> 175
<211> 10515
<212> ADN

<213> Nhén tao

<220>
<223> Vecto pIg-C911-HCgammal
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<400> 175
tcgacggatc

tgccgcatag
cgcgagcaaa
gcttagggtt
ttattcattg
ccatatcata
tgattattga
atggagttcc
ccccgeccat
cattgacgtc
tatcatatgc
tatgcccagt
atcgctatta
gactcacggg
caaaatcaac
ggtaggcgtg
gcctggagac
ctccgecggece
ccttgcagaa
taaggagatc
gcacctattg
ttcaattaca
tggcccagcece
attacactca
cggacactct

ttcatactat

gggagatctc
ttaagccagt
atttaagcta
aggcgttttg
gttatatagc
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt
ccatggtgat
gatttccaag
gggactttcc
tacggtggga
gccatccacg
gggaacggtg
gttggtcgtg
aatagaaact
gtcttactga
gctcgccacc
ggccagtgac
acatacttca
ttatttaact

taatcatacg

ccgatcccct
atctgctccc
caacaaggca
cgctgcttceg
ataaatcaat
ttatattggc
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac
atgggacttt
gcggttttgg
tcteccaccce
aaaatgtcgt
ggtctatata
ctgttttgac

cattggaagc

aggcactggg
gggcttgtceg
catccacttt
atgggatgga
cttgaccggt
tctatgaggg
caggatttat

tttggcaacc
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atggtgcact
tgcttgtgtg
aggcttgacc
ctaggtggtc
attggctatt
tcatgtccaa
attacggggt
aatggcccgce
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc
cagtacatca
attgacgtca
aacaactccg
agcagagctc
ctccatagaa
tggcctggat
caggtaagta
agacagagaa
gcctttctcet
gctgtatcat
gcaccacttt
gggtttacta
ttcttccatt

ctgtcatacc
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ctcagtacaa
ttggaggtcg
gacaattgca
aatattggcc
ggccattgca
cattaccgcc
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc
agtacatcta
atgggcgtgg
atgggagttt
ccccattgac
gtttagtgaa
gacaccggga
atcctgactc
tcaaggttac
gactcttgcg
ccacaggtgt
cctcttecttg
tgatgatgtt
tcctgatgaa
ttattctaat

ttttaaggat

tctgctctga
ctgagtagtg
tgaagaatct
attagccata
tacgttgtat
atgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggcat
cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
ccgtcagatc
ccgatccagc
tcttaggtag
aagacaggtt
tttctgatag
ccactcccag
gtactgctgc
caagctccta
atttttagat
gttacagggt

ggtatttatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ttgctgccac
acaagtcaca
actttgaatt
atactatgat
cgcttgatgt
ataaagatgg
taccttctgg
caaattttag
ctgcagccta
atggtacaat
ctgttaagag
cctcaggaga
ttaatgctac
ttgctgatta
tttctgccac
tcaagggaga
attataaatt
atgctacttc
ggccctttga
cacctgctct
ttggctacca
cggtttgtgg
ttaatggact
aacaatttgg
aaatattaga

atgcttcatc

agagaaatca
gtcggtgatt
gtgtgacaac
attcgataat
ttcagaaaag
gtttctctat
ttttaacact
agccattctt
ttttgttggce
cacagatgct
ctttgagatt
tgttgtgaga
taaattccct
ctctgtgctc
taagttgaat
tgatgtaaga
gccagatgat
aactggtaat
gagagacata
taattgttat
accttacaga
accaaaatta
cactggtact
ccgtgatgtt
catttcacct

tgaagttgct

aatgttgtcc
attattaaca
cctttctttg
gcatttaatt
tcaggtaatt
gtttataagg
ttgaaaccta
acagcctttt
tatttaaagc
gttgattgtt
gacaaaggaa
ttcecctaata
tctgtctatg
tacaactcaa
gatctttgct
caaatagcgc
ttcatgggtt
tataattata
tctaatgtgc
tggccattaa
gttgtagtac
tccactgacc
ggtgtgttaa
tctgatttca
tgctcttttg

gttctatatc
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gtggttgggt
attctactaa
ctgtttctaa
gcactttcga
ttaaacactt
gctatcaacc
tttttaagtt
cacctgctca
caactacatt
ctcaaaatcc
tttaccagac
ttacaaactt
catgggagag
catttttttc
tctccaatgt
caggacaaac
gtgtccttgce
aatataggta
ctttctcccc
atgattatgg
tttcttttga
ttattaagaa
ctccttcttce
ctgattccgt

ggggtgtaag

aagatgttaa
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ttttggttct
tgttgttata
acccatgggt
gtacatatct
acgagagttt
tatagatgta
gcctecttggt
agacatttgg
tatgctcaag
acttgctgaa
ctctaatttc
gtgtcctttt
aaaaaaaatt
aacctttaag
ctatgcagat
tggtgttatt
ttggaatact
tcttagacat
tgatggcaaa
tttttacacc
acttttaaat
ccagtgtgtc
aaagagattt
tcgagatcct
tgtaattaca

ctgcactgat

accatgaaca
cgagcatgta
acacagacac
gatgcctttt
gtgtttaaaa
gttcgtgatc
attaacatta
ggcacgtcag
tatgatgaaa
ctcaaatgct
agggttgttc
ggagaggttt
tctaattgtg
tgctatggceg
tcttttgtag
gctgattata
aggaacattg
ggcaagctta
ccttgcaccc
actactggca
gcaccggcca
aattttaatt
caaccatttc
aaaacatctg
cctggaacaa

gtttctacag

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



caattcatgc
tccagactca
acattcctat
ctagccaaaa
actctaataa
tgcctgtttce
ctgaatgtgc
tctcaggtat
aaatgtacaa
ctgaccctct
cactcgctga
gagatctcat
atgatatgat
catttggtgc
atggcattgg
ttaacaaggc
agctgcaaga
gctctaattt
tcgaggcgga
atgtaacaca
ctaaaatgtc
accaccttat
atgtgccatc
catacttccc
ggaacttctt
atgtcgttat

cattcaaaga

agatcaactc
ggcaggctgt
tggagctgge
atctattgtg
caccattgct
tatggctaaa
taatttgctt
tgctgctgaa
aaccccaact
aaagccaact
tgctggcecttc
ttgtgcgcag
tgctgcctac
tggcgcectgcet
agttacccaa
gattagtcaa
cgttgttaac
tggtgcaatt
ggtacaaatt
acaactaatc
tgagtgtgtt
gtccttccca
ccaggagagg
tcgtgaaggt
ttctccacaa
tggcatcatt

agagctggac

acaccagctt
cttataggag
atttgtgcta
gcttatacta
atacctacta
acctccgtag
ctccaatatg
caggatcgca
ttgaaatatt
aagaggtctt
atgaagcaat
aagttcaatg
actgctgctc
cttcaaatac
aatgttctct
attcaagaat
cagaatgctc
tcaagtgtgc
gacaggttaa
agggctgctg
cttggacaat
caagcagccc
aacttcacca
gtttttgtgt
ataattacta
aacaacacag

aagtacttca

22250

ggcgcatata
ctgagcatgt
gttaccatac
tgtctttagg
acttttcaat
attgtaatat
gtagcttttg
acacacgtga
ttggtggttt
ttattgagga
atggcgaatg
gacttacagt
tagttagtgg
cttttgctat
atgagaacca
cacttacaac
aagcattaaa
taaatgatat
ttacaggcag
aaatcagggc
caaaaagagt
cgcatggtgt
cagcgccagc
ttaatggcac
cagacaatac
tttatgatcc

aaaatcatac
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ttctactgga
cgacacttct
agtttcttta
tgctgatagt
tagcattact
gtacatctgc
cacacaacta
agtgttcgct
taatttttca
cttgctcttt
cctaggtgat
gttgccacct
tactgccact
gcaaatggca
aaaacaaatc
aacatcaact
cacacttgtt
cctttcgcga
acttcaaagc
ttctgctaat
tgacttttgt
tgtcttccta
aatttgtcat
ttcttggttt
atttgtctca
tctgcaacct

atcaccagat

aacaatgtat
tatgagtgcg
ttacgtagta
tcaattgctt
acagaagtaa
ggagattcta
aatcgtgcac
caagtcaaac
caaatattac
aataaggtga
attaatgcta
ctgctcactg
gctggatgga
tataggttca
gccaaccaat
gcattgggca
aaacaactta
cttgataaag
cttcaaacct
cttgctgcta
ggaaagggct
catgtcacgt
gaaggcaaag
attacacaga
ggaaattgtg
gagcttgact

gttgattttg

3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

4740



gcgacatttc
atgaggtcgc
agcaatatat
ctgtgggcca
tggtgatctc
tcatgctttg
cagcgtgttc
ctgcctggtg
gaccagcggc
cagcgtggtg
ccacaagccc
ccacacctgc
cccccccaag
ggtggacgtg
ggtgcacaac
gagcgtgctc
gagcaacaag
ccgggagcecec
gtccctcacc
caacggccag
cttcttecctg
cagctgcagc
gagccccggce
gccttctagt
aggtgccact

taggtgtcat

aggcattaac
taaaaattta
taaatggcct
ggacacgcag
agccatcctg
gcagaagaag
cccctggcecce
aaggactact
gtgcacacct
accgtgccca
agcaacacca
ccceccectgece
cccaaggaca
agccacgagg
gccaagacca
accgtgctgce
gccctgectg
caggtgtaca
tgtctggtga
cccgagaaca
tacagcaagc
gtgatgcacg
aagtgataat
tgccagccat
cccactgtcc

tctattctgg

gcttctgtcg
aatgaatcac
ctcgacgaac
gaggtcatcg
gccctggtgg
ccacgttagg
ccagcagcaa
tccececgagcece
tcceecgeegt
gcagcagcct
aggtggacaa
ctgcccccga
ccctcatgat
accccgaggt
agccccggga
accaggactg
cccccatcga
ccctgeccccce
agggcttcta
actacaagac
tcaccgtgga
aggccctgea
ctagagggcc
ctgttgtttg
tttcctaata

ggggtggggt
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tcaacattca
tcattgacct
aaaaactcat
tggtgccaca
tgctcaccat
cggccgctceg
gagcaccagc
cgtgaccgtg
gctgcagagc
gggcacccag
acgcgtggag
gctgctgggce
cagccggacc
gaagttcaac
ggagcagtac
gctgaacggc
gaagaccatc
cagccgggag
ccccagcgac
cacccccect
caagagccgg
caaccactac
cgtttaaacc
ccccteeccec

aaatgaggaa

ggggcaggac
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aaaagaaatt
tcaagaactg
ctcagaagag
ctccttgccce
catctccctt
agtgctagca
ggcggcacag
agctggaaca
agcggcctgt
acctacatct
cccaagagct
ggaccctccg
cccgaggtga
tggtacgtgg
aacagcacct
aaggagtaca
agcaaggcca
gagatgacca
atcgccgtgg
gtgctggaca
tggcagcagg
acccagaaga
cgctgatcag
gtgccttcct

attgcatcgc

agcaaggggg

gaccgcctca
ggaaaatatg
gatctgaatg
tttaaggtgg
atcatcctca
ccaagggccc
ccgccctggg
gcggcgcctt
acagcctgag
gcaacgtgaa
gcgacaagac
tgttcctgtt
cctgecgtggt
acggcgtgga
accgggtggt
agtgcaaggt
agggccagcc
agaaccaggt
agtgggagag
gcgacggcag
gcaacgtgtt
gcctgagcect
cctcgactgt
tgaccctgga
attgtctgag

aggattggga

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



agacaatagc
cagctgggge
tgtggtggtt
cgctttcttc
ggggctccct
ttagggtgat
gttggagtcc
tatctcggtce
aaatgagctg
gggtgtggaa
tagtcagcaa
atgcatctca
actccgccca
gaggccgagg
ggcctaggct
gagacaggat
gccgettggg
gatgccgccg
ctgtccggtg
acgggcgttc
ctattgggcg
gtatccatca
ttcgaccacc
gtcgatcagg
aggctcaagg

ttgccgaata

ggtgtggcgg

aggcatgctg
tctagggggt
acgcgcagcg
cctteccttte
ttagggttcc
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
agtccccagg
ccaggtgtgg
attagtcagc
gttccgccca
ccgcecctcetge
tttgcaaaaa
gaggatcgtt
tggagaggct
tgttccggcet
ccctgaatga
cttgcgcagc
aagtgccggg
tggctgatgce
aagcgaaaca
atgatctgga
cgcgcatgcecc
tcatggtgga

accgctatca

gggatgcggt
atccccacgce
tgaccgctac
tcgccacgtt
gatttagtgc
gtgggccatc
atagtggact
atttataagg
aatttaacgc
ctccccagea
aaagtcccca
aaccatagtc
ttctecegecce
ctctgagcta
gctcccggga
tcgcatgatt
attcggctat
gtcagcgcag
actgcaggac
tgtgctcgac
gcaggatctc
aatgcggcgg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccgce

ggacatagcg
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gggctctatg
gccctgtage
acttgccagc
cgccggcettt
tttacggcac
gccctgatag
cttgttccaa
gattttgccg
gaattaattc
ggcagaagta
ggctccccag
ccgcccectaa
catggctgac
ttccagaagt
gcttgtatat
gaacaagatg
gactgggcac
gggcgeccgg
gaggcagcgc
gttgtcactg
ctgtcatctc
ctgcatacgc
cgagcacgta
caggggctcg
gatctcgtcg
ttttctggat

ttggctaccc
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gcttctgagg
ggcgcattaa
gccctagcege
ccccgtcaag
ctcgacccca
acggttttte
actggaacaa
atttcggcct
tgtggaatgt
tgcaaagcat
caggcagaag
ctccgceccat
taattttttt
agtgaggagg
ccattttcgg
gattgcacgc
aacagacaat
ttctttttgt
ggctatcgtg
aagcgggaag
accttgctcc
ttgatccgge
ctcggatgga
cgccagccga
tgacccatgg
tcatcgactg

gtgatattgc

cggaaagaac
gcgcggcggyg
ccgctceccecttt
ctctaaatcg
aaaaacttga
gccctttgac
cactcaaccc
attggttaaa
gtgtcagtta
gcatctcaat
tatgcaaagc
cccgcecccta
tatttatgca
cttttttgga
atctgatcaa
aggttctccg
cggctgctct
caagaccgac
gctggccacg
ggactggctg
tgccgagaaa
tacctgccca
agccggtctt
actgttcgcc
cgatgcctgc
tggccggcetg

tgaagagctt

6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860

7920



ggcggcgaat
cgcatcgcecct
tgaccgacca
atgaaaggtt
gggatctcat
acaaataaag
gttgtggttt
gctagagctt
caattccaca
tgagctaact
cgtgccagct
gctcttcecge
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcece
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtttttttgt
tgatcttttc

tcatgagatt

gggctgaccg
tctatcgcect
agcgacgccc
gggcttcgga
gctggagttc
caatagcatc
gtccaaactc
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttcctegetce
ctcaaaggcg
agcaaaaggc
taggctccgce
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
ttgcaagcag
tacggggtct

atcaaaaagg

cttcctegtg
tcttgacgag
aacctgccat
atcgttttcc
ttcgcccacc
acaaatttca
atcaatgtat
tggtcatagc
gccggaagca
gcgttgcgcet
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
cccectgacyg
ctataaagat
ctgccgctta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagattacgc
gacgctcagt

atcttcacct
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ctttacggta
ttcttctgag
cacgagattt
gggacgccgg
ccaacttgtt
caaataaagc
cttatcatgt
tgtttcctgt
taaagtgtaa
cactgcccgce
gcgcggggag
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcce
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
gcagaaaaaa
ggaacgaaaa

agatcctttt
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tcgecgcetcece
cgggactctg
cgattccacc
ctggatgatc
tattgcagct
atttttttca
ctgtataccg
gtgaaattgt
agcctggggt
tttccagtcg
aggcggtttg
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tcccectgga
gtccgcecttt
cagttcggtg
cgaccgctgce
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aggatctcaa
ctcacgttaa

aaattaaaaa

cgattcgcag
gggttcgaaa
gccgcecttcet
ctccagcgcg
tataatggtt
ctgcattcta
tcgacctcta
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgggc
cggcgagcegg
aacgcaggaa
gcgttgcetgg
tcaagtcaga
agctccctcg
ctcccttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtagcg
gaagatcctt

gggattttgg

tgaagtttta

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480



aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
c¢ggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
<210>
<211>

<212>
<213>

176
ADN
<220>
<223>

<400> 176
tcgacggatc

tgccgcatag
cgcgagcaaa

aagaatctgc

8777

aagtatatat gagtaaactt
ctcagcgatc tgtctatttc
tacgatacgg gagggcttac
ctcaccggct ccagatttat
tggtcctgca actttatccg
aagtagttcg ccagttaata
gtcacgctcg tcgtttggta
tacatgatcc cccatgttgt
cagaagtaag ttggccgcag
tactgtcatg ccatccgtaa
ctgagaatag tgtatgcggc
cgcgccacat agcagaactt
actctcaagg atcttaccgc
ctgatcttca gcatctttta
aaatgccgca aaaaagggaa
ttttcaatat tattgaagca
atgtatttag aaaaataaac

tgacg

Nhan tao

Vecto pIg-C909-Ckappa

gggagatctc ccgatcccect
ttaagccagt atctgctccce
atttaagcta caacaaggca

ttagggttag gcgttttgcg

22250

ggtctgacag
gttcatccat
catctggccc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg

aaataggggt

atggtgcact
tgcttgtgtg
aggcttgacc

ctgcttcgcet
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ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc

tccgcgcaca

ctcagtacaa
ttggaggtcg
gacaattgtt

aggtggtcaa

ttaatcagtg
ctccccgtceg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
ttcggtcctce
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat

tttccccgaa

tctgctctga
ctgagtagtg
aattaacatg

tattggccat

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10515

60

120

180

240



tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgc
gatccagcct
gcagaagttg
gagatcaata
ctattggtct
attacagctc
gcccgecteg
ctcttggctg
ggccaagacc
cctggccagc
cgccggcgac
cctgcaggag
cagcagcgtg

caccatctac

attcattggt
atatcataat
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgcggeegg
gtcgtgaggc
gaaactgggc
tactgacatc
gccaccatgc
agatctatcg
ctgctgagcc
ttcctggaca
tggaactaca
aagtggagcg
atccagaacc
ctgagcgagg

agcaccggca

tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
actgggcagg
ttgtcgagac
cactttgcect
ggctgcccgce
atgcatgcca
tggtggccgt
agttcaacca
acaccaacat
ccttcctgaa
tgaccgtgaa
acaagagcaa

aagtgtgcaa
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aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
ttggaatcga
taagtatcaa
agagaagact
ttctctceccac
ccagctgctg
tggtaccaag
gacagccgcc
cgaggccgag
caccgaggag
ggagcagagc
gctgcagctg
gcggctgaac

ccccgacaac
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tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctcgt
ccatagaaga
tgactctctt
ggttacaaga
cttgcgtttc
aggtgtccac
ggccttctca
cttgccacca
cagagcacca
gacctgttct
aacgtgcaga
acactggccc
caggccctgc
accatcctga

ccccaggagt

ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacc
aggtagcctt
caggtttaag
tgataggcac
tcccagttca
tgctgtgggt
tgagcagcag
tcgaggagca
accagagcag
acatgaacaa
agatgtaccc
agcagaacgg
acaccatgtc

gcctgctgcet

300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ggagcceggce
ctgggagagc
ggtgctgaag
aggcgactac
ggacgtggag
gcgggccaag
ccacctgctg
cttcggccag
ccagcggatc
ccagggcttt
ccaccccacc
gaccatggac
ctacgccgcec
gggcgagatc
gagccccgac
gaccatcgtg
taagggcgag
cgtgggcgtg
ccacgtgagc
gttccaggag
cagcaacagc
gccctggacc
gctgaactac
gggctggagc
gaagagcgcc
gagcagcgtg

gttcggcgag

ctgaacgaga
tggcggagceg
aacgagatgg
gaagtgaacg
cacaccttcg
ctgatgaacg
ggcgacatgt
aagcccaaca
ttcaaggagg
tgggagaaca
gcctgggacc
gacttcctga
cagcccttcc
atgagcctga
ttccaggagg
ggcaccctgc
atccccaagg
gtggagcccg
aacgactact
gccctgtgece
accgaggccg
ctggceccetgg
ttcgagcccce
accgactgga
ctgggcgaca

gcctatgcca

gaggacgtga

tcatggccaa
aagtgggcaa
ccagggccaa
gcgtggacgg
aggagatcaa
cctaccccag
ggggccggtt
tcgacgtgac
ccgagaagtt
gcatgctgac
tgggcaaggg
ccgcccacca
tgctgcggaa
gcgccgcecac
acaacgagac
ccttcaccta
accagtggat
tgccccacga
ccttcatccg
aggccgccaa
gacagaaact
agaatgtggt
tgttcacctg
gcccecctacgce
aggcctacga
tgcggcagta

gagtggccaa

22250

cagcctggac
gcagctgcgg
ccactacgag
ctacgactac
gcctctgtac
ctacatcagc
ctggaccaac
cgacgccatg
cttcgtgagc
cgaccccggce
cgacttccgg
cgagatgggc
cggcgccaac
ccccaagcac
cgagatcaac
catgctggag
gaagaagtgg
cgagacctac
gtactacacc
gcacgagggc
gttcaacatg
gggcgccaag
gctgaaggac
cgaccagagc
gtggaacgac
cttcctgaaa

cctgaagccc
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tacaacgagc
cccectgtacg
gactacggcg
agcagaggcc
gagcacctgc
cccatcggcet
ctgtacagcc
gtggaccagg
gtgggcctge
aatgtgcaga
atcctgatgt
cacatccagt
gagggctttc
ctgaagagca
ttcctgcetga
aagtggcggt
tgggagatga
tgcgaccccg
cggaccctgt
cccctgcaca
ctgcggctgg
aacatgaatg
cagaacaaga
atcaaagtgce
aacgagatgt
gtgaagaacc

cggatcagct

ggctgtgggc
aggagtacgt
actactggag
agctgatcga
acgcctacgt
gcctgeccecgce
tgaccgtgcc
cctgggacgc
ccaacatgac
aggccgtgtg
gcaccaaagt
acgacatggce
acgaggccgt
tcggecctget
agcaggccct
ggatggtgtt
agcgggagat
ccagcctgtt
accagttcca
agtgcgacat
gcaagagcga
tgcgcccect
acagcttcgt
ggatcagcct
acctgttccg
agatgatcct

tcaacttctt

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

3420



cgtgaccgcc
ccggatgagc
cctgggcatc
cgtgtttggce
catccgggac
cgatatcagc
cttctgataa
ggatccgata
cagctgaaga
gccaaggtgce
accgagcagg
gccgactacg
cccgtgacca
cagcctcgac
ccttgaccct
cgcattgtct
gggaggattg
aggcggaaag
taagcgcggce
cgccecgcetece
aagctctaaa
ccaaaaaact
ttcgceettt
caacactcaa
cctattggtt

tgtgtgtcag

cccaagaacg
cggagcegga
cagcccaccce
gtggtgatgg
cggaagaaga
aagggcgaga
tctagaacga
tcgccgtgge
gcggcaccgce
agtggaaggt
acagcaagga
agaagcacaa
agagcttcaa
tgtgccttct
ggaaggtgcc
gagtaggtgt
ggaagacaat
aaccagctgg
gggtgtggtg
tttcgcettte
tcgggggctce
tgattagggt
gacgttggag
ccctatctceg

aaaaaatgag

ttagggtgtg

tgagcgacat
tcaacgacgc
tgggccctcece
gcgtgatcgt
agaacaaggc
acaaccccgg
gctcgaattc
ggccgcaccce
cagcgtggtg
ggacaacgcc
ctccacctac
ggtgtacgcc
ccggggcegag
agttgccagc
actcccactg
cattctattc
agcaggcatg
ggctctaggg
gttacgcgca
ttcccttect
cctttagggt
gatggttcac
tccacgttct
gtctattctt
ctgatttaac

gaaagtcccc

22250

catcccecegg
cttccggctg

caaccagccc

ggtgggaatc
ccggagcggc
cttccagaac
gaagcttctg
agcgtgttca
tgcctgctga
ctgcagagcg
agcctgagca
tgcgaggtga
tgttaataga
catctgttgt
tcctttecta
tggggggtgg

ctggggatgc

ggtatcccca
gcgtgaccgce
ttctcgccac
tccgatttag
gtagtgggcc
ttaatagtgg
ttgatttata
aaaaatttaa

aggctcccca
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accgaagtgg
aacgacaact
cccgtgagca
gtgatcctga
gagaacccct
accgacgacg
cagacgcgtc
tcttceccccece
acaacttcta
gcaacagcca
gcaccctcac
cccaccaggg
cttaagttta
ttgcccctcece
ataaaatgag
ggtggggcag
ggtgggctct
cgcgccctgt
tacacttgcc
gttcgccggce
tgctttacgg
atcgccctga
actcttgttc
agggattttg
cgcgaattaa

gcaggcagaa

agaaggccat
ccctggagtt
tctggctgat
tcttcaccgg
acgccagcat
tgcagaccag
gacgtcatat
ctccgacgag
cccecgggag
ggagagcgtg
cctgagcaag
cctgagcagc
aaccgctgat
cccgtgcectt
gaaattgcat
gacagcaagg
atggcttctg
agcggcgcat
agcgccctag
tttcceegte
cacctcgacc
tagacggttt
caaactggaa
gccatttcgg
ttctgtggaa

gtatgcaaag

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



catgcatctc
aagtatgcaa
catcccgecce
ttttatttat
aggctttttt
cggatctgat
tctgatcgaa
tcgtgcettte
cgatggtttc
tccggaagtg
tgcacagggt
ggtcgcggag
cccattcgga
tgctgatccc
cgcgcaggcet
cgtgcacgcg
cattgactgg
ctggaggccg
ggagcttgca
ctatcagagc
cgcaatcgtce
ggccgtctgg
cactcgtccg
ctatgaaagg
cggggatctc
ttacaaataa

tagttgtggt

aattagtcag
agcatgcatc
ctaactccgc
gcagaggceceg
ggaggcctag
cagcacgtga
aagttcgaca
agcttcgatg
tacaaagatc
cttgacattg
gtcacgttgc
gccatggatg
ccacaaggaa
catgtgtatc
ctcgatgagc
gatttcggct
agcgaggcga
tggttggctt
ggatcgccgce
ttggttgacg
cgatccggag
accgatggct
agggcaaagg
ttgggcttcg
atgctggagt
agcaatagca

ttgtccaaac

caaccaggtg
tcaattagtc
ccagttccgce
aggccgcecte
gcttttgcaa
tgaaaaagcc
gcgtctccga
taggagggcg
gttatgttta
gggaattcag
aagacctgcc
cgatcgctgce
tcggtcaata
actggcaaac
tgatgctttg
ccaacaatgt
tgttcgggga
gtatggagca
ggctccggge
gcaatttcga
ccgggactgt
gtgtagaagt
aatagcacgt
gaatcgtttt
tcttcgccca
tcacaaattt

tcatcaatgt
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tggaaagtcc
agcaaccata
ccattctccg
tgcctctgag
aaagctcccg
tgaactcacc
cctgatgcag
tggatatgtc
tcggcacttt
cgagagcctg
tgaaaccgaa
ggccgatctt
cactacatgg
tgtgatggac
ggccgaggac
cctgacggac
ttcccaatac
gcagacgcgc
gtatatgctc
tgatgcagct
cgggcgtaca
actcgccgat
gctacgagat
ccgggacgcece
ccccaacttg
cacaaataaa

atcttatcat
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ccaggctccc
gtcccgceccce
cccecatggcet
ctattccaga
ggagcttgta
gcgacgtctg
ctctcggagg
ctgcgggtaa
gcatcggccg
acctattgca
ctgcccgctg
agccagacga
cgtgatttca
gacaccgtca
tgccccgaag
aatggccgca
gaggtcgcca
tacttcgagc
cgcattggtc
tgggcgcagg
caaatcgccc
agtggaaacc
ttcgattcca
ggctggatga
tttattgcag
gcattttttt

gtctgtatac

cagcaggcag
taactccgcece
gactaatttt
agtagtgagg
tatccatttt
tcgagaagtt
gcgaagaatc
atagctgcge
cgctcccgat
tctcececgeceg
ttctgcagcc
gcgggttcgg
tatgcgcgat
gtgcgtccgt
tccggcacct
taacagcggt
acatcttctt
ggaggcatcc
ttgaccaact
gtcgatgcga
gcagaagcgc
gacgccccag
ccgccgcectt
tcctccageg
cttataatgg
cactgcattc

cgtcgacctc

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600



tagctagagc
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcttcc
ggtatcagct
aaagaacatg
ggcgtttttce
gaggtggcga
cgtgcgctct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggttttttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaccca
cgagcgcaga
ggaagctaga

aggcatcgtg

ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcctege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgctttctce
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt

gtgtcacgct

catggtcata
gagccggaag
ttgcgttgceg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gcccccectga
gactataaag
ccctgcecgcet
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa

cgtcgtttgg
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gctgtttect
cataaagtgt
ctcactgccc
acgcgcgggg
gctgcgcecteg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctggc
atcagcaata
cgcctceccatc
tagtttgcgc

tatggcttca
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gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtcgtteggce
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcececectg
ctgtccgect
ctcagttcgg
cccgaccgcet
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgctg
aaccagccag
cagtctatta
aacgttgttg

ttcagctccg

gttatccgcet
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgage
ataacgcagg
ccgcgttget
gctcaagtca
gaagctccct
ttctcectte
tgtaggtcgt
gcgccttatce
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccccecgt
caatgatacc
ccggaagggc
attgttgccg
ccattgctac

gttcccaacg

666O
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100

8160



atcaaggcga
tccgategtt
gcataattct
aaccaagtca
acgggataat
ttcggggcga
tcgtgcaccc
aacaggaagg
catactcttc
atacatattt
aaaagtgcca
<210>
<211>

<212>
<213>

177
ADN
<220>
<223>

<400> 177
tcgacggatc

tgccgecatag
cgcgagcaaa
aagaatctgc
tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca

atcaagtgta

8792

gttacatgat cccccatgtt
gtcagaagta agttggccgce
cttactgtca tgccatccgt
ttctgagaat agtgtatgcg
accgcgccac atagcagaac
aaactctcaa ggatcttacc
aactgatctt cagcatcttt
caaaatgccg caaaaaaggg
ctttttcaat attattgaag
gaatgtattt agaaaaataa

cctgacg

‘Nhan tao

Vecto pIg-C910-Clambda

gggagatctc ccgatcccct
ttaagccagt atctgctccc
atttaagcta caacaaggca
ttagggttag gcgttttgcg
attcattggt tatatagcat
atatcataat atgtacattt
attattgact agttattaat
ggagttccgc gttacataac
ccgcccattg acgtcaataa
ttgacgtcaa tgggtggagt

tcatatgcca agtacgcccc

22250

gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag

acaaataggg

atggtgcact
tgcttgtgtg
aggcttgacc
ctgcttcgcet
aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta

ctattgacgt
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gcggttagct
ctcatggtta
tctgtgactg
tgctcttgcece
ctcatcattg
tccagttcga
agcgtttctg
acacggaaat
ggttattgtc

gttccgcgcea

ctcagtacaa
ttggaggtcg
gacaattgtt
aggtggtcaa
tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac

caatgacggt

ccttcggtcec
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg

catttccccg

tctgctctga
ctgagtagtg
aattaacatg
tattggccat
ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac

aaatggcccg

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8777

60

120

180

240

300

360

420

480

540

600

660



cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcgc
gatccagcct
gcagaagttg
gagatcaata
ctattggtct
attacagctc
tceceggegte
cagctcttgg
gcaggccaag
cagcctggcc
caacgccggc
cccccectgecag
cggcagcagc
gtccaccatc
gctggagccc
ggcctgggag
cgtggtgctg
gagaggcggc
cgaggacgtg
cgtgcgggcec

cgcccacctg

tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ccgceggecgyg
gtcgtgaggc
gaaactgggc
tactgacatc
gccaccatgc
tcgagatcta
ctgctgctga
accttcctgg
agctggaact
gacaagtgga
gagatccaga
gtgctgagcg
tacagcaccg
ggcctgaacg
agctggcgga
aagaacgaga
tacgaagtga
gagcacacct
aagctgatga

ctgggcgaca

atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
gaacggtgca
actgggcagg
ttgtcgagac
cactttgcct
ggttctccge
tcgatgcatg
gcctggtgge
acaagttcaa
acaacaccaa
gcgecttect
acctgaccgt
aggacaagag
gcaaagtgtg
agatcatggc
gcgaagtggg
tggccagggc
acggcgtgga
tcgaggagat
acgcctaccc

tgtggggccg

22250

gggactttcc
ggttttggca
tccaccccecat
aatgtcgtaa
tctatataag
gttttgacct
ttggaatcga
taagtatcaa
agagaagact
ttctctccac
tcagctgctg
ccatggtacc
cgtgacagcc
ccacgaggcc
catcaccgag
gaaggagcag
gaagctgcag
caagcggctg
caaccccgac
caacagcctg
caagcagctg
caaccactac
cggctacgac
caagcctctg
cagctacatc

gttctggacc
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tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctcgt
ccatagaaga
tgactctctt
ggttacaaga
cttgcgtttc
aggtgtccac
ggccttctgg
aagcttgcca
gcccagagca
gaggacctgt
gagaacgtgc
agcacactgg
ctgcaggccc
aacaccatcc
aacccccagg
gactacaacg
cggcccectgt
gaggactacg
tacagcagag
tacgagcacc
agccccatcg

aacctgtaca

tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
ttagtgaacc
caccgggacc
aggtagcctt
caggtttaag
tgataggcac
tcccagttca
tgctgtggat
ccatgagcag
ccatcgagga
tctaccagag
agaacatgaa
cccagatgta
tgcagcagaa
tgaacaccat
agtgcctgcet
agcggctgtg
acgaggagta
gcgactactg
gccagctgat
tgcacgccta
gctgcctgcec

gcctgaccgt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



gcccttegge
cgcccagegg
gacccagggc
gtgccacccc
agtgaccatg
ggcctacgcc
cgtgggcgag
gctgagcccce
cctgaccatc
gtttaagggc
gatcgtgggc
gttccacgtg
ccagttccag
catcagcaac
cgagccctgg
cctgctgaac
cgtgggctgg
cctgaagagc
ccggagcagce
cctgttecggce
cttcgtgacc
catccggatg
gttcctggge
gatcgtgttt
cggcatccgg
catcgatatc

cagcttctga

cagaagccca
atcttcaagg
ttttgggaga
accgcctggg
gacgacttcc
gcccagecect
atcatgagcc
gacttccagg
gtgggcaccc
gagatcccca
gtggtggagc
agcaacgact
gaggccctgt
agcaccgagg
accctggceccc
tacttcgagc
agcaccgact
gccctgggeg
gtggcctatg
gaggaggacg
gcccccaaga
agccggagcec
atccagccca
ggcgtggtga
gaccggaaga
agcaagggcg

taatctagaa

acatcgacgt
aggccgagaa
acagcatgct
acctgggcaa
tgaccgccca
tcctgctgeg
tgagcgccgce
aggacaacga
tgcccttcac
aggaccagtg
ccgtgcccca
actccttcat
gccaggccgce
ccggacagaa
tggagaatgt
ccctgttcac
ggagccccta
acaaggccta
ccatgcggca
tgagagtggc
acgtgagcga
ggatcaacga
ccctgggcecce
tgggcgtgat
agaagaacaa
agaacaaccc

cgagctcgaa

22250

gaccgacgcc
gttcttcgtg
gaccgacccc
gggcgacttc
ccacgagatg
gaacggcgcce
cacccccaag
gaccgagatc
ctacatgctg
gatgaagaag
cgacgagacc
ccggtactac
caagcacgag
actgttcaac
ggtgggcgcec
ctggctgaag
cgccgaccag
cgagtggaac
gtacttcctg
caacctgaag
catcatcccc
cgccttcecgg
tcccaaccag
cgtggtggga
ggccceggage
cggcttccag

ttcgaagctt
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atggtggacc
agcgtgggcec
ggcaatgtgc
cggatcctga
ggccacatcc
aacgagggct
cacctgaaga
aacttcctgc
gagaagtggc
tggtgggaga
tactgcgacc
acccggaccc
ggccccctge
atgctgcggce
aagaacatga
gaccagaaca
agcatcaaag
gacaacgaga
aaagtgaaga
ccccggatca
cggaccgaag
ctgaacgaca
ccececcecgtga
atcgtgatcc
ggcgagaacc
aacaccgacg

ctgcagacgc

aggcctggga

tgcccaacat
agaaggccgt
tgtgcaccaa
agtacgacat
ttcacgaggc
gcatcggcct
tgaagcaggc
ggtggatggt
tgaagcggga
ccgccagcect
tgtaccagtt
acaagtgcga
tgggcaagag
atgtgcgccc
agaacagctt
tgcggatcag
tgtacctgtt
accagatgat
gcttcaactt
tggagaaggc
actccctgga
gcatctggct
tgatcttcac
cctacgccag
acgtgcagac

gtcgacgtca

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



tatggatccg
ctgttcccce
agcgacttct
gccggegtgg
tacctgagcc
cacgagggca
gtttaaaccg
cctcceeegt
atgaggaaat
ggcaggacag
gctctatggce
cctgtagcgg
ttgccagcgce
ccggctttee
tacggcacct
cctgatagac
tgttccaaac
ttttggccat
attaattctg
cagaagtatg
ctccccagceca
gcccctaact
tggctgacta
ccagaagtag
ttgtatatcc

gtctgtcgag

atatcgccgt
cctcctccga
accctggcecgce
agaccaccac
tcacccccga
gcaccgtgga
ctgatcagcc
gccttccttg
tgcatcgcat
caagggggag
ttctgaggcg
cgcattaagc
cctagcgccc
ccgtcaagcet
cgaccccaaa
ggtttttcgc
tggaacaaca
ttcggcctat
tggaatgtgt
caaagcatgc
ggcagaagta
ccgcccatcce
atttttttta
tgaggaggct
attttcggat

aagtttctga

ggcggccgea
ggagctgcag
cgtgaccgtg
ccccagcaag
gcagtggaag
gaagaccgtg
tcgactgtgce
accctggaag
tgtctgagta
gattgggaag
gaaagaacca
gcggcgggtg
gctcctttcg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
gtcagttagg
atctcaatta
tgcaaagcat
cgcccctaac
tttatgcaga
tttttggagg
ctgatcagca

tcgaaaagtt

22250

ggccagccca
gccaacaagg
gcctggaagg
cagagcaaca
agccaccgga
gcccccaccqg
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
gctggggctce
tggtggttac
ctttcttccce
ggctcccttt
agggtgatgg
tggagtccac
tctcggtcta
atgagctgat
gtgtggaaag
gtcagcaacc
gcatctcaat
tccgceeccagt
ggccgaggcec
cctaggcttt
cgtgatgaaa

cgacagcgtc
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aggccgctcc
ccaccctggt
ccgacagcag
acaagtacgc
gctacagctg
agtgcagcta
ccagccatct
cactgtcctt

tattctgggg

gcatgctggg
tagggggtat
gcgcagcgtg
ttcctttcte
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
tccccaggcet
aggtgtggaa
tagtcagcaa
tccgececcatt
gcctctgect
tgcaaaaagc
aagcctgaac

tccgacctga

cagcgtgacc
gtgcctcatc
ccccgtgaag
cgccagcagc
ccaggtgacc
atagacttaa
gttgtttgcc
tcctaataaa
ggtggggtygg
gatgcggtgg
ccccacgcegce
accgctacac
gccacgttcg
tttagtgctt
gggccatcgce
agtggactct
ttataaggga
tttaacgcga
ccccagcagg
agtccccagg
ccatagtccc
ctccgcccceca
ctgagctatt
tccecgggage
tcaccgcgac

tgcagctctc

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



ggagggcgaa
ggtaaatagc
ggccgcgcetce
ttgcatctcc
cgctgttctg
gacgagcggg
tttcatatgce
cgtcagtgcg
cgaagtccgg
ccgcataaca
cgccaacatc
cgagcggagg
tggtcttgac
gcagggtcga
cgccecgcaga
aaaccgacgc
ttccaccgcece
gatgatcctc
tgcagcttat
tttttcactg
tataccgtcg
aaattgttat
ctggggtgcec
ccagtcggga
cggtttgcgﬁ
tcggctgegg

aggggataac

gaatctcgtg
tgcgccgatg
ccgattccgg
cgccgtgcac
cagccggtcecg
ttcggcceccat
gcgattgctg
tcecgtcgege
cacctcgtgc
gcggtcattg
ttcttctgga
catccggagce
caactctatc
tgcgacgcaa
agcgcggeceyg
cccagcactc
gccttctatg
cagcgcegggy
aatggttaca
cattctagtt
acctctagcet
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgct
cgagcggtat

gcaggaaaga

ctttcagctt
gtttctacaa
aagtgcttga
agggtgtcac
cggaggccat
tcggaccgca
atccccatgt
aggctctcga
acgcggattt
actggagcga
ggccgtggtt
ttgcaggatc
agagcttggt
tcgtccgatce
tctggaccga
gtccgagggc
aaaggttggg
atctcatgct
aataaagcaa
gtggtttgtc
agagcttggce
ttccacacaa
gctaactcac
gccagctgca
cttccgcettce
cagctcactc

acatgtgagc

22250

cgatgtagga
agatcgttat
cattggggaa
gttgcaagac
ggatgcgatc
aggaatcggt
gtatcactgg
tgagctgatg
cggctccaac
ggcgatgttc
ggcttgtatg
gccgcggctce
tgacggcaat
cggagccggg
tggctgtgta
aaaggaatag
cttcggaatc
ggagttcttc
tagcatcaca
caaactcatc
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta

aaaaggccag
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gggcgtggat
gtttatcggc
ttcagcgaga
ctgcctgaaa
gctgcggccg
caatacacta
caaactgtga
ctttgggccg
aatgtcctga
ggggattccc
gagcagcaga
cgggcgtata
ttcgatgatg
actgtcgggc
gaagtactcg
cacgtgctac
gttttccggg
gcccacccca
aatttcacaa
aatgtatctt
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgce
atacggttat

Caaaaggcca

atgtcctgcg
actttgcatc
gcctgaccta
ccgaactgcc
atcttagcca
catggcgtga
tggacgacac
aggactgccc
cggacaatgg
aatacgaggt
cgcgctactt
tgctccgeat
cagcttgggc
gtacacaaat
ccgatagtgg
gagatttcga
acgccggctg
acttgtttat
ataaagcatt
atcatgtctg
ttcctgtgtg
agtgtaaagc
tgcccgcettt
cggggagagg
gctcggtcgt
ccacagaatc

ggaaccgtaa

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



aaaggccgcg
tcgacgctca
ccctggaagce
cgcctttcete
ttcggtgtag
ccgctgecgece
gccactggca
agagttcttg
cgctctgctg
aaccaccgct
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagccgga
tattaattgt
tgttgccatt
ctccggttcce
tagctccttce
ggttatggca
gactggtgag
ttgcccggceg
cattggaaaa

ttcgatgtaa

ttgctggegt
agtcagaggt
tcecctegtge
ccttcgggaa
gtcgttcgcet
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccecgtegtgt
ataccgcgag
agggccgagce
tgccgggaag
gctacaggca
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg

cccactcgtg

ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggcget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact

cacccaactg

22250

gctccgceccce
gacaggacta
tccgaccctg
ttctcatagce
ctgtgtgcac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc

atcttcagca
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cctgacgagc
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt

tcttttactt

atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag

tcaccagcgt

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580



ttctgggtga
gaaatgttga
ttgtctcatg

gcgcacattt

gcaaaaacag gaaggcaaaa
atactcatac tcttcctttt
agcggataca tatttgaatg

ccccgaaaag tgccacctga

22250

tgccgcaaaa aagggaataa gggcgacacg
tcaatattat tgaagcattt atcagggtta

tatttagaaa aataaacaaa taggggttcc

cg9
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8640

8700

8760

8792





