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#L TNFa Fab 

5 jll° 
ITJSfe* 

M, MU TNFa^eti^ti 
10 IftiiJSiSE, 

(Rheumatoid Arthritis) > (Crohn's Disease) > KEJT" 
(Plaque Psoriasis) > (Psoriatic Arthritis) > 

0t (Ankylosing Spondylitis) > (Ulcerative Colitis) 
(Juvenile Idiopathic Arthritis) , 1^0^JfMllS 

15 
TNFa Fc 

iL\] Remicadeo Remicade ft fit)A^l% 9 Ao jlh^b, Remicade S 
1/3 

2/3 10% - 47%|ftll#£^ffl Remicade 
20 ai^^AifL^i.in;# (HAMA) , o 

Sifc, +^ff^#^-|tA^^MS^W^TNFa^#, 

(VH> VK) (CDR) 
pjinrnwrn^xm^Am^^m, 

Alt;W^E@^ a 
Fab, i^^TL#gK Fab Alt;tfff ̂ EI3^ a Remicade 
\\-X> T8:MJIRI° 

30 a WAmumwm Fab, ^TS^RT^ 
E^P^RT^E, )3ffaiS€RT^EWMSmi¥^J^i¥^J^^i¥^JisKi¥^J3, m 

15, 9> m0 n> 7> & 
m 13 ^Rj^lJ 5 ^M^ft; ^j^lj 1 Glu ^ Glno 

a-1 It: 
35 a. KS10, SH01, 1, g^RT^E^ 

SH08, 15; 
b. KS03, RJ^IK^J SH01, l, S^RT^IK^J 

i 
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SH05, 
c. KS06, SH01, 1, 

SH06, 11; 
d. KS12, SH02, 3, RJ3£IS;*J 

5 SH08, 15; 
e. KS04, RJ3£IS;*J SH02, 3, RJ3£IS;*J 

SH05, 9; 
f. KS07, gSH RT^E 3/ SH02, 3, $5ti 

SH06, 11; 
10 g. KS02, SH02, MS®^J^J^J3, g^Rj^E^ 

SH03, 5; 
h. KS08, ^1111 RT3£IS^J SH02, 3, felj|Rj^lK^J 

SH04, 7; 
i. KS11, RT3£IS^J SH02, 3, felj|Rj^lK^J 

15 SH07, 13; 
j. KS01, ^SCtlRj^lK^J SH01, 1> 

SH03, 5; 
k. KS05, ^SCtlRj^lK^J SH01, 1> 

SH04, 7; 
20 1. KS09, SH01, 

SH07, 13; 
1 Glu sg Glno 

SFabo jjffasFab^WMIiRT^E^gliRj^E, 0T&S3IRj^EMSS^J 
25 27 WH 1-120 ^j^ij 25 WH 1-120 Rj^EM 

31 WWH 1-109 ^j^lj 29 WH 1-109 

30 (IgG> IgA> IgM> IgE> IgD) g£M 
M (IgGl > IgG2> IgG3> IgG4, IgMl > IgM2, IgAl > IgA2, ) WAMME; 

(KSI^I) , M ai, X2, X3, A4) > 
gKrsJft^tt (Km (1) > Km (2) > Km (3) ) A^ffi®IK° 

17 PffTfi; #r&tfL# 
35 19 fffTFo 

23o 21 WH 1-120 % 
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121-450 23 WH 1-109 
m t¥m 21® 

Glu sg Glno 
^RmpjfJH&I& Fab iSli Fd Fd VH^ 

5 CHI M, CHI 

ffi S E M $ St M ffi M o 
#r&Fab W Fd>tSW CHlRjt^ftg^M (IgG, IgA, IgM, IgE, IgD) 

(IgGl> IgG2> IgG3> IgG4, IgMl > IgM2, IgAl > IgA2, ) WAMM 
10 gift CHI; #r&Fab (Kiil®) > M (A.1, 12, 

13, X4) > (Km (1) > Km (2) > Km (3) ) $rfi|EKlA^IMAEIISO 
CHI 33 #r^; 

19 
+ , ff\$E Fab bl) -b3) 41#—It: 

15 bo KS-7F: 21, 
31; 

b2) KS-7A: 25, 
3i; 

b3) KS-2E: &&}%.*¥?¥&} 25, 
20 

mgntfrfk A B, 
T: Fab> Fab\ F(ab')2> Fv (JiV^R! 

> S^RT^E> 
B 3/i#T&Fabf}f£|ft Fab\ F(ab')2> 

25 Fv> S^RT^E> 
mMXX&o 

±^F(ab,)2i^^glj|^P-Xt0#A^Fd WSli (i^ Fd') M, 
Si/Klf IgG^^/^^ilh^ll, Fab, BJ^^2^^LJ|C^^O Fd'^ 
W 235 VH> CHI Fv (VL) M 

30 (vH) M, 
W 1/6, FV^MSCFV (Jp^Uit#) , DsFv (r.$cM 

ScFv VH^R VLffl—(^» linker) 
iilSjft, DsFv ^RMIi 
#31 A—Fv |£, 

35 ScFvo 
»TA) -0 

3 
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A) #T&irL#; B) #f&Fab; C) 
tB„ 

m 2 m.mIJ 4 A 
5 16> j^ij 10> 12> j^ij 8> 14 ^Pj^iJ 6 

ffi®. Fab m?mm.B 
^J 2> j^^ij 4> j^^ij 28 WH 1-360 mmn 26 WH 1-360 PA 
& Fab B i6> 
j^ij 10> > j^ij 12> j^ij 8> j^ij 14> j^ij 6> j^ij 32 1-327 ̂ Rj^iJ 30 

10 WH 1-327 *+„ 
j^^ij 2 mi^n 4 360 ^tWSt; ftM 6> j^^ij 8> j^^ij 14, ft 

m io, ftm 12 mftn i6 327 ^t«g?o 
i8^f^; 

15 Fab |ft CHI 34 #r^; Fab WgfiflS 
^.^mftMiuftM^ftM 20 

24; 
W\^E Fab Wtf|5^J^^!j;£/Ti£ cl ) -c3) ^{i—It: 

20 cl) KS-7F: m$E Fab &}^mf¥$\}%f¥$\}^f¥$\] 28, _MJr& 
Fab ^mmmftm^fttm^ftm 32; 

c2) KS-7A: Fab tZ^m^ftM^} ftM^ ftM 26, _MJf& 
Fab ^mmmftm^fttm^ftm 32; 

c3) KS-2E: Fab ^M^^$^msiftM^ftM^ftM 26, _MJf& 
25 Fab ^mmmftm^fttm^ftm 30o 

^j^'J 22 WH 1-360 H 360-1350 
24 WH 1-327 

gMRj^EtlCTO, M 328-642 
^w^$@ws£agc#> s 

30 M, 

a Amitmwm, Fab vtm 
35 CHO^Jtm, sg 293 IMSfl; ni%frm*RW 

4 
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m?m Fab, 
BP Fab, MFJjj£iijLj}$.^n-

#P 293 CHO ifflflfe, SP20 NSO cos 
BHK^Jl^ PerC6 ffeS? 
?L, J0§M#^&, 

10 —*+&#lft^&tfL#s!cFab, 

M£nffl^W^fiR+MJiCEi (DHFR) DHFRW?I±^ 
flftB, RJ^ifflJ^¥ 51 B£(MTX) ift ^r±iMia±*fflflfe 

15 Fab gg igo 
(ELISA) Fab)t&, oJffl Protein G 

H^RJUtJf^ltMi; IgG §|g njffl Protein A H^PjUUf° 
Bfi&iri#, Fab, Jtl£, ^^3£3II3, 

20 dl) MJ#«^R/^^A£yt;W^@^ IE 
d2) MJ#^PA^It;W^@^ ig 
d3) a 
#T&Afl+iOT^ES^ a a 5^ 31 & ift ̂ pf; 

25 ffi$%fe%nM0i$L%]%LWRfe%i'd$0io 

%, It: #r&in;#, #r&Fab, #r&in;i^ 
M10, 

MMo Fab ^iri#, £^±^3:—J3f 
30 Hg±3£ft-#r&S0, 

#T&irC#, pm Fab, #T&S0, 

35 iMsIBI 

«m 
5 
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TNFaW^tl^fio 
®2^L929*fflJM&^&$!lA^ftFab4,^TNFa|ft£t!^&o 
®3^KS10ig^^]ftMS:JICTNFaW^^ff%o 

5 iE#ia> l^fM> KS10 5mg/kg£i.> KS10 10mg/kg£i.> KS10 20mg/kg 

ilo 

l^fM> ttM> KS10 5mg/kg£&> KS10 10mg/kg£&> 
KS10 20mg/kg£&o 

l^fM> IJtM> KS10 5mg/kgiE> KS10 10mg/kgiE> 
KS10 20mg/kgi&o 

15 ifyyvgMjTfe° 

m, fio 
TNFaS:#SgliW CDR^t, PCR^IA^^M 

20 #n«^^J^Ill»HH|ijx(Joseph Sambrook, 
m±)Rmim^mmimo ECSO OD ft 
(OD450) ftfA graphpad prism 5 1^111° 

1> AUVC TNFa JrC# Fab 
XMVe TNFa JrC# Fab (Fab Fd tfJ^trL# 

25 , ftMjk KS-2E> KS-7A> KS-7Fo 
— > KS-2E> KS-7A> KS-7F 
(—) 

VIA TNF-a (R&D^, %*%-. 210-TA-050) §t$t# 
JU&& RNA PI: 

30 5-GCGAATTCAGGTSMARCTGCAGSAGTCWGG-3 , P2 : 
5-TGAGGAGACGGTGACCGTGGTCCCTTGGCCCCAG-3 SI^M1 PCR 

P3: 5-GACATTCTGMTSACMCAGMCTCC-3, P4: 
5-GTTAGATCTCGAGCTTGGTCCC-3 PCR tyftl 
ms PMDIS-T^# 

35 (TaKaRa^ D101C) 

( —) AMik Fab 

6 
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IgBLAST (http://www.ncbi.nlm.nih.gov/igblast/)^P IMGT( IMGT: 
http://www.imgt.org) ^ , 3zfc#-^?$5> 

5 xmummMU, VH 
AiKW IGHV3-15*07 (Accession number: M99406) Eft) 

VK IGKV6-21*01 
(Accession number: X63399) ° 

(Fd) 
10 (Fd) ia^fiAglJ pTLRic# (MJM3tW pET22b(+)ic#) 

BamHl ffl EcoRI DNA, LIXR 
Notl Xhol (Fd) DNA, DNA 

^iJ^HApTLRgc# (MJM3tW pET22b(+)ic#) ^ ftV)MU 
DNA BamHl ^R £cotfI 

15 (Fd) DNA Xhol 
Fab KS-2E> KS-7A %\ KS-7F W = t Fab ^iifc 

#) o 

(Fd) i&^^^©KS-2E> KS-7F> KS-7A 
SHt Fabo KS-2E 25, 

20 M 26, 29, 30; KS-7A WM 
3/^26, 

^^j^^^j3i, KS-7F 

32o 
25 M pET22b(+)ic#a^f5j(3t^t#±^pTLRic#W^#^"^^T: #5fcM 

AIR" T7 (T7 promoter) > (lac operator) > H 
H#^^^^(RBS)j^^iJL^^M^^^W 5a/I Notl DNA >tll(f€ 
$fc, T-L-R DNA j^^lj, 35 jjff^) , pET22b(+)fc# ( itH Novage 
^^rim) ̂ R T-L-R DNA frmfrMM Sal I ^fl Not I 3XEI#I B, T4 

KS-2E> KS-7A> KS-7F $}WM^ilk 
Fab (&#§#$]KS-2E> KS-7A %\ KS-7F WH 

^Fabric#) fr%m\txmnnTOPIO, 2-YT « (®aii 
1.6%, S£#J|^t! 1%, NaC10.5%, 1.5%) „ 

35 896?umMIPTG^ 
Wk, 2-YT}f#i##S ($60 1.6%, 

1%, NaCl 0.5%) ^ 37°C 250rpm M 12 /J^, 4^ 0.2^1 

7 
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2-YT m 5ml 500ml 
2-YT}f#i##S, 33 °C , 300rmp J##M OD60O^J 0.6o £ IPTG M 
%•&$[% 50(iM, Fab 3ho Ifijf 

5100 rpm, 10°C|M^T\ ^ 15min, Ifiiy*, UfeM 40ml W TES 
5 S^BMA 66ml W 1/5 TES 

^K-tfPlW 40min; 7/JC^£HJ$lJn > 13000rpm, 4°C, flpL> 10 min; ^hjpi|fc 
M±.ln, ±y*BP^^W Fab Sfi (KS-2E> KS-7A sg KS-7F $ fi ) 
Mo j^MJ!Mi±G-25(GE&wJ, 17-0034-01) M£k£tSB, Protein G 
(GE&^I 17-0618-04) ¥ff/t (20mM pH 6.5) 

10 gffi±#, (0.1M Gly-HCl, 
pH2.5) MM, Tris 
#3Rt£ 1: 9 iJPA 1.0M Tris-HCl (pH9.0) pH7.0, ifelt 
gijMiw^swsa, $a^i± SDS-PAGE xtsa#Rnnatf^ 

Fab sa (&#§ KS-2E> KS-7A 
15 ^R KS-7F SHfSfi) o 

H> KS-2E> KS-7A> KS-7F 
1> ELISA ^UAM Fab ^ TNFa 
L^?L 100 ng WAi® TNFa (R&D ^ ^Rnn g ̂ 3/ 210-TA-050) 

MIMIM, 2 40 nM JrC# Fab (PM 
20 Fabgfi, ^©KS-2E> KS-7A ffl KS-7F fi ) MWB, 

SifeiBW^ijlA C-Kappa (Sigma ^w], /^RFIIEI^^^J K3502) , ilJnJn 
TMB Mfe, jjpA 2M TNFa W Fab $ 0 , 

3 Fab: KS-2E> KS-7F> KS-7A, ^^7 2 
t^NWVH (VHOl ^R VH02, VHOl 25; 

25 n 26; VHO2 27; 28) ^ 2 
VK(VK03 ^R VK05, VK03 29; 30; VK05 
&}U&Mf¥Mlx\f¥M3i-, 32) (^l) o 

ELISA ^UAM Fab ^ TNFa 1 
3 ^hAiJ§ft> Fab Alt^c^irL# Remicade fit) Fab 

30 ^ KS-7A ffl KS-7F ^ TNFa W ECsoffi^Ai.&^trL# 
Remicade Fab ($L2) o 

1 AM TNF-at?L#lft Fab 
Fab >tll VH VK 

KS-2E VHOl VK03 
N/A VH02 VK03 
KS-7F VHOl VK05 

8 
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KS-7A VH02 VK05 
N/A^FabtfJ^te^, 

2 AMit TNFa Fab £ Elisa TNFa W EC50 

^Rn ECso (nM) 
Remicade Fab 3. 324 

KS-2E 6. 659 
KS-7A 3. 027 
KS-7F 2. 740 

5 2> L929 ^JWf§^^ilAMFab#$J TNFa 
BP L929 mj»t§5m^iiE7i:yiHftAM 

Fab (KS-2E> KS-7F %\ KS-7A) TNFa , IfX lxl04^X4 
L929 DMEM (10%FBS, Gibco) 96 ?M&, 24 

^BtiniPA 0.5ng/ml AM TNFa (R&D 210-TA-050) 
10 0.5(ig/ml D (Fluka) , |B]04^-HHiE^-^iJjjpAAiJ^ft. Fab VIM 

MWMW Remicade W Fab 24 /JN04, CCK8 ia^Jri: (|WJ 
2 ±^H^A^^ Fab RJ 

TNFa ^ KS-7A TNFa A 
^JrC# Remicade W Fab ® 2 3 » 

15 2> AM TNFa JrC# Fab CDR3 ^Rij 
^;7a—TNF-a JrC# Fab 

AiM TNF-a JrC# Fab VH02 CDR3 ^Rgljl VK05 CDR3 
7^fliJj»5CJ#o ^#i^J£^JiS^WE±j!c^S> mm CDR3 g±jt 
X4 CDR3 g 

20 CDR3 PCRHJ&B, MBJES 
® PCR TNF-a 

Fab CDR3 VXMM^\^ 5 
TSHItf 6(5'-CGGAATTCCGTACGTTTCACTTCCAGATTGG-3')^glj| DNA 

PCR #5lJ DNA DNA Ij Fab Mil 
25 BPBT#glJg^ CDR3 W^^5CJ#O ^3ltl 5 ^J&^7 CDR3 

19&3ltf?lJ^3; MH CDR3 
m ^ 3i ti 7 m s € T m 31 m 
8(5'-CCGCTCGAGGCGCTCACGGTCAGGGTGGTGCCCTG-3')l^Mli DNA % 
IllKatf PCR #5lJ DNA DNA 0 Fab 

30 &mfc, KRT#5lJg€ CDR3 W^^5CJ#O ^3ltl 7 ^J&^7 CDR3 W 

9 
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22 4, ELISA 
TNF-a (R&D TNF-a JrC# Fab, 

SH01 SH02; 
SH03, SH04> SH05 > SH06> SH07 

^R SHO80 
% 3 m& CDR3 lftj5^3ltf 5 %M 

3ltl 5-1Q1 GCAACCTACTACTGCNBKCAGAGCCATAGCTGG 
3ltf 5-1Q2 GCAACCTACTACTGCDAKCAGAGCCATAGCTGG 
3ltf 5-1Q3 GCAACCTACTACTGCCATCAGAGCCATAGCTGG 
3 It! 5-2Q1 GCAACCTACTACTGCCAGNBKAGCCATAGCTGGCCG 
3 It! 5-2Q2 GCAACCTACTACTGCCAGDAKAGCCATAGCTGGCCG 
3 It! 5-2Q3 GCAACCTACTACTGCCAGCATAGCCATAGCTGGCCG 
3 It! 5-3S1 GCAACCTACTACTGCCAGCAGBDKCATAGCTGGCCGTTC 
3 It! 5-3S2 GCAACCTACTACTGCCAGCAGVCTCATAGCTGGCCGTTC 

GCAACCTACTACTGCCAGCAGAWKCATAGCTGGCCGTT 
C 
GCAACCTACTACTGCCAGCAGAGCNBKAGCTGGCCGTTC 
ACC 
GCAACCTACTACTGCCAGCAGAGCDAKAGCTGGCCGTTC 
ACC 
GCAACCTACTACTGCCAGCAGAGCCAGAGCTGGCCGTTC 
ACC 
GCAACCTACTACTGCCAGCAGAGCCATBDKTGGCCGTTC 
ACCTTC 
GCAACCTACTACTGCCAGCAGAGCCATVCTTGGCCGTTC 
ACCTTC 
GCAACCTACTACTGCCAGCAGAGCCATAWKTGGCCGTT 
CACCTTC 

31 tf GCAACCTACTACTGCCAGCAGAGCCATAGCHNKCCGTTC 
5-6W1 ACCTTCGGC 
31 tf GCAACCTACTACTGCCAGCAGAGCCATAGCNGTCCGTTC 
5-6W2 ACCTTCGGC 

GCAACCTACTACTGCCAGCAGAGCCATAGCTGGNDKTTC 
ACCTTCGGC AGC 
GCAACCTACTACTGCCAGCAGAGCCATAGCTGGDCTTTC 
ACCTTCGGC AGC 

3ltJ 5-3S3 

3ltJ 5-4H1 

3ltJ 5-4H2 

3ltJ 5-4H3 

3It! 5-5S1 

3ltJ 5-5S2 

3ltJ 5-5S3 

3It! 5-6P1 

3ltJ 5-6P2 

10 
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CDR3 

3ltJ 7-1N1 GTATTACTGCAGCCGTNBKTACTACGGCAGCACC 
7-1N2 GTATTACTGCAGCCGTBAKTACTACGGCAGCACC 
7-1N3 GTATTACTGCAGCCGTAAATACTACGGCAGCACC 
7-2Y1 GTATTACTGCAGCCGTAATNBKTACGGCAGCACCTACG 

3ltl 7-2Y2 GTATTACTGCAGCCGTAATVAKTACGGCAGCACCTACG 
GTATTACTGCAGCCGTAATTACNBKGGCAGCACCTACGA 
TTAC 
GTATTACTGCAGCCGTAATTACVAKGGCAGCACCTACGA 
TTAC 
GTATTACTGCAGCCGTAATTACTACNHKAGCACCTACGA 
TTACTG 
GTATTACTGCAGCCGTAATTACTACHGKAGCACCTACGA 
TTACTG 
GTATTACTGCAGCCGTAATTACTACGGCBDKACCTACGA 
TTACTGGGC 
GTATTACTGCAGCCGTAATTACTACGGCVCTACCTACGA 
TTACTGGGC 
GTATTACTGCAGCCGTAATTACTACGGCAWKACCTACG 
ATTACTGGGC 
GTATTACTGCAGCCGTAATTACTACGGCAGCNDKTACGA 
TTACTGGGCCC 
GTATTACTGCAGCCGTAATTACTACGGCAGCBCTTACGA 
TTACTGGGCCC 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCNBKGA 
TTACTGGGGCCAGG 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCVAKGA 
TTACTGGGGCCAGG 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCTACNB 
KTACTGGGGCCAGGGC 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCTACHA 
KTACTGGGGCCAGGGC 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCTACGA 
ATACTGGGGCCAGGGC 

7-9Y1 GTATTACTGCAGCCGTAATTACTACGGCAGCACCTACGA 

7-3Y1 

7-3Y2 

7-4G1 

7-4G2 

7-5S1 

7-5 S2 

7-5S3 

7-6T1 

7-6T2 

7-7Y1 

7-7Y2 

7-8D1 

7-8D2 

7-8D3 

11 
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TNBKTGGGGCCAGGGCACC 
GTATTACTGCAGCCGTAATTACTACGGCAGCACCTACGA 

3 tl 7-9Y2 
TVAKTGGGGCCAGGGCACC 

3> i^^Rij WAM TNFa JrC# Fab 
TNFa JrC# Fab, FAOK FA02o 

FAOI 
5 ftm i6 Bf/K), 19 (t«M^ij:W 

m i 2 , uti^E CHI 
33 (^^^^^^^^34^) ; FA02 

9 10^) , 
10 19 20 

, sii Fd 1 (t«i^j 
2#f^), SMSE CHI 33(^ 

—. ^^Rij WAM TNFa JrC# Fab 
15 TNFairC# Fab 1 W\l£, ̂ ±^M^AiJ§ 

it TNFa JrC# Fab DNA ^RgfjlH^ DNA fiA pTLR gc#Wffl^ 
FAOl pFAOl Fab, VXR FA02 pFA02 Fabo 
1 FAOl ffl FA02 $fi = 

WAM TNFa JrC# Fab 
20 MJ± L929 TNFa JrC# Fab (FAOl ^R FA02) 

SfT Infill, l,^#5Ll6t) OD450 fjlfijA graphpad prism 
5 t# EC50o 5 #r^, FAOl ^fl FA02 Remicade JrC# 
Fab)t#££«m$&o 

^5 AM Fab TNFa 
m\ EC50 (nM) 

Remicade Fab 3. 184 
FAOl 2. 582 
FA02 2. 870 

25 ?±: ^ 5 
4> AM TNFa ire# IgG 

—, AM TNFa JrC# IgG SM&fc# 
m^mn 1 2 2 ftSii Fd >tl£(^iJ^W SHOI ffl SH02) 

^R6ltgfi (^iJ^WSH03> SH05> SH04> SH06> SH07^RSH08) ln% 6 Bf 

12 
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igGi Fcffi£|x#N££—&, 
iipcDNA3.i(+)^, CHO mm, ^^AM 
ire#-

Mi^YfinTPA^-. (l) pcDNA3.i(+)^o 
5 i&i+^ltl^T: 5' -TGAAAGCTTATGGAAATTGTGCTGACTCAGTCTC-3' (&J 

H &b % Hindlll SI W & & ) ; 5' 
AATCTCGAGTCAACACTCTCCCCTGTTGAAGCT-3' Xho I 
&) , l&fi PCRrH, HindHISI (R0104L, NEB Xho I 
0|(RO146L,NEB&^/fel&)3XB£-&JB, VI T4^#>5(Sit) W pcDNA3.1(+) 

10 (2) PCR^R IgGl # 
M M pcDNA3.1(+) 
5,-ACTGGTACCATGGAGGTGCAGCTGGTGGAGTCTGGGG-3' Kpn 
I Si W & & ) ; 

5'-GATGGGCCCTTGGTGCTAGCGGAGCTCACGGTCAGGGTGGTGCCC-3' ; 
15 5'-GATGGGCCCTTGGTGCTAGCGGAGCTCACGGTCAGGGTGGTGCCC-3' ; 

5AATCTCGAGTCATTTACCCGGAGACAGGGAGAGG-3' Xho I SI 
o PCR/^tJ^. Kpn I SI (R0142L, NEB ^/^n) Xho I 

Si(R0146L,NEB^B]/£z:nnn)Sit)B#MiaM^]#)5(Sit)W^3iMlipcDNA3.1(+) 

20 ^ 7 ^ 18 KS01 (Glu) > KS03 
(Glu) > KS05 (Glu) > KS06 (Glu) > KS09 (Glu) > KS10 (Glu) WMIiRT 

DNAi^j^iJ^j^iJ 2 PA^ (H 1-3 GAG) , i£/H 
1 (M 1 Glu) , KS01 (Gin) > KS03 (Gin) > 

KS05 (Gin) > KS06 (Gin) > KS09 (Gin) > KS10 (Gin) 
25 DNA 2 mm 1-3 CAG, 1 PA 

(M 1 Gin) ; KS02> KS04> KS07> KS08> KS11> 
KS12 DNA 4 PA^, 3 PJ 

KS01 (Glu) > KS01 (Gin) m KS02 DNA 
6, 5 KS03 (Glu) > KS03 (Gin) 

30 ffl KS04 ff]2nm DNA 10, 9 PA^ttt 
KS05 (Glu) > KS05 (Gin) m KS08 DNA 

%8, lJ 7 KS06 (Glu) > KS06 (Gin) 
m KS07 DNAi^j^lJIttj^lJ 12, 11 PAAk 

KS09 (Glu) > KS09 (Gin) ^PKSll DNA 
35 14, 13 KS10 (Glu) > KS10 

(Gin) m KS12 DNA 16, 
15 PA& 18 DNAH^j^lJ^jj^lJ^ 

13 
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18, 18 DNA 
?¥&}%.*¥f¥M 20, 19 

AM TNFa JrC# IgG 

5 6 CHO 
mmfe, pmm^ vx±mmmn 
ffliSW^igGijL#,, Mfamik&miaT: 

vmmn 
Mabselect Sure(GE Superdex 200(GE ^wj/^pn GE) 

10 1)W¥M 
^R¥MM(PBS): 0.2M 82.5mL/L; 0.2M 

17.5mL/L; 2M Mfft: 75mL/L; M 1M MM.VC 
1M Mijf i? pH M 7.1-7.3 o 

NaCl 2.922g/L, ^/KZiM 0.49 g/L, jjpA 2.9mL/L ^/K 
15 MtH, pH3.4-3.6o 

5.8mL/L^7K®tMpH3.0o 
CIP i3.WWL\ 1M MM 100mL/Lo 

MJKa^jllif^yt(PBS): 0.2M 82.5mL/L; 0.2M 
17.5mL/L; 2M Mfft: 75mL/L; M 1M MM.VC 

20 lMikMijli?pHM6.8o 
3)#nnnm#(SyHa^) 
^l>: 5000-6000rpm, 10—15 , i't#nnn. 
iiii: H7 (0.45 + 0.2um) 
4)^RJ!Uf 

25 AKTA (Mabselect JiK Mabselect Sure) o 

#o 5 — 10 
tt, i&H 280nm B.WAl9t 1 3 

pH f^'IS offl Mabselect CIP WtfoWiWL Mabselect 
30 Sure CIP 5 3 

l^= 3 20%ZiIl7+^ 3 U. 

AKTA explorer Superdex 200 )|f tt ° Ufl5'M® 
35 5ml/min, 1 Superdex200 ttjUlJf2 

2.5 ml/min, ^XiJll? pH jp ° _t#£n^Jn, 
Superdex200 ttjUlJf ^#15^5^1^, $fcM 280nm |E| Eftil#0 1 

14 
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O.OlMNaOHf^^jlUftto 
AM TNFa JrC# IgG 

12 It AM TNFa JrC# IgG j&fi1 L929 
g^^P TNFa 1 FJfi£) , #50 OD450 Wff, 

5 ^ OD450 flft A graphpad prism 5 t# EC50o^ 7 M^7 12 ft AiM TNFa 
JrC# IgG TNFa EC50, AAJI^T AM TNFa JrC# 

KS10 m&MM, 
KSIO mr^o 

6 i^i^RijAM TNFairC# 

IgG JrC# VH VK 

KS01 SH01 SH03 

KS02 SH02 SH03 

KS03 SH01 SH05 

KS04 SH02 SH05 

KS05 SH01 SH04 

KS06 SH01 SH06 

KS07 SH02 SH06 

KS08 SH02 SH04 

KS09 SH01 SH07 

KS10 SH01 SH08 

KS11 SH02 SH07 

KS12 SH02 SH08 

^ 7 AM^4c TNFa JrC#^ TNFa 
MM EC50 (nM) 
KS01 (Glu) 0.081 
KS01 (Gin) 0.087 
KS02 0.109 
KS03 (Glu) 0.087 
KS03 (Gin) 0.093 
KS04 0.126 
KS05 (Glu) 0.051 
KS05 (Gin) 0.064 
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KS06 (Glu) 0.059 
KS06 (Gin) 0.068 
KS07 0.100 
KS08 0.113 
KS09 (Glu) 0.036 
KS09 (Gin) 0.032 
KS10 (Glu) 0.028 
KS10 (Gin) 0.025 
KS11 0.059 
KS12 0.136 
Remicade 0.174 

5, KS10 (Glu) ^ hTNFa 
m hTNF-a (R&D^B], 210-TA-050) ^ NHS-LCLC-biotin 21338, 

M Thermo-fisher 1:3 M^J, lh, PD-10 
JK&tt(17-0851-01,|£) g GE NHS-LCLC-biotin 

5 50(ig/ml ^tJ^-hTNF-ao 
VX Octet 7fv^p n'fit) Octet RED96 (ForteBio Kinetics Assays ^ 

ill KS10 H hTNFa imtmimmmTO 
fiS fflii Loading M 50(ig/ml tfetjjft-hTNFa SA (Streptavidin biosensor) 
±; 6000 nM> 2000 nM> 666.7 nM> 

10 222.2 nM> 74.1 nM 24.7nMo ^Remicade MBfMM, PBS (pH 7.4) 
(^ 8) M/K: KS10 W KD Remicade, hTNFa 

StlH^A Afi,#c^iri# Remicadeo 
^b^UT KS10 ^ Mil it TNFa (Chimpanzee TNFa) 

M 36 JATF, 37 TNFa (Chimpanzee TNFa) (M 
15 38 #f^, 39 > /hit TNFa (mTNFa) 

(JQ^: CYT-252, Ji&g PROSPEC) A TNFP (human TNFp) (^: CYT-224, 
M PROSPEC) Octet RED96 irCi^ 

A, (S3) M^, KS10 J5A TNFaWMlft^, 
20 MM TNFa TNFa W&3§^, TNFa ^flA 

TNFP /IW^o 
A° 

8 KS10 ^ hTNFa 
KD (M) kon(l/Ms) kdis(l/s) 

Remicade 8.12E-12 1.95E+04 1.58E-07 
KS10 2.18E-12 4.69E+04 1.02E-07 

16 
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$£: KD A^RA#I£; kon A^5 kdis %jffl 
6, KS10 (Glu) MX TNF-aijf^fi^WSfiAi^Altfi^ffl 

Sprague Dawley AH (^tlWRT^: SCXK(jl 1)2008-24) , 4-6 J^il, SPF 
m, 72 R, #si4o-i8ogo na^vA6^ 

5 mh MM 12 HAH, KS105mg/kg 
ia> KS10 1 Omg/kg iE> KS10 20mg/kg ^3&5F$pBt, MMX 

10%7K^Mill(350mg/kg)J#H?, Jaliltf, Hit KS10 7f0llii.(5mg/kg> lOmg/kg 
^P20mg/kg) %mm 

15 , VI 1 0.5mg/ml hTNF-a (R&D 
10 A^, ^Rnn g^A 210-TA-050) (1% BSA mM, ?±lt#lRA 60^1/K ) & 

MAHit KSIO 
3tfl), mffiMfcm 1%BSA 

3tiiB is /hut, 0-4 
15 0#: 1#: 2#: igATOIt.5. 

3^s 4#: TA 
R O Williams, M Feldmann, and R N Maini. Anti-tumor necrosis factor ameliorates 
joint disease in murine collagen-induced arthritis.Proc Natl Acad Sci U S A. 1992 
October 15;89(20):9784—9788.], A3t|JtB 20 AB^MXAT^#M, 

20 ^B^«#A-70°C, 3^fflA§t ELISA i^U^; (iL-ip J&A 
R&D A^], 3^: RLB00; IL-6 J&A R&D A^], R6000B)IL-ip> 
IL-6 W/K¥o 

(ffl 4) ®^, KS10 hTNF-a 
AHATOIt, mmm hTNF-a 

25 KSIO IL-IP cm 5) 
IL-6 ( m 6) /K¥, KS10 TNF-a #rgS(fitl IL-ip IL-6 /K¥, 

MiiE^T KS10 WtA TNF-aj^. 
7, KS10 (Glu) XtA TNF-a A HlMlJt Afi^n^ffl 

Mit lewis AH 40 H, fiM> mmiiWM, KSIO^„ 
30 AHIimilt 10%/K^msi (^Jfi0.35ml/kg) , f#A§t»B, 11^114 

am 3OGI/2#A) ^ 10^1 AS& 
7K,KS10iaAH^K?±lt 10(4,1 A 4mg/ml fit) KS10 $§?&(KS10 PBS ISftl), 
30min Jn , |KS10 10(il hTNF-a (^J 0.5 mg/ml), 

10[al 1% BSAo 241K 48h^A§tJ# 
35 E? fiAlSI^TT^JIIr, Strife, i¥^tBfe^l5##3tfi£[Fleisher LN, Ferrell 

JB, Smith MG, McGahan MC. Lipid mediators of tumor necrosis 
factor-alpha-induced uveitis. Invest Ophthalmol Vis Sci. 1991 Jul;32(8):2393-9.] 
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ffiiPifiT: 0-2 ft 0 ft, 1 3h 2 
ft) , mum'b o-i ft o ft, i #) , tr^i^ 0-2 
ft 0 ft, 1 ft, 2 #) , ®?Ls£MB 

0-2 ft 0 ft, — 1 ft, 2 ft) „ 
5 9 jjf/K, KSIO fttn%$ 

ftm, mwrn 
MS, KSIO X4 hTNF-a 

i$k 9 KSIO Xt hTNF-a if 

SELA'J 
24h 48h 

lE^ 0. 88±0. 834 0. 38±0. 518 
E'\i 0. 90±0. 737 0. 38±0. 744 
I1M 3. 5±0. 971 3. 78±1. 202 
KSIO 2. 5±0. 971* 1. 55±2. 422* 

&: *P<0.05; (x +SD, n=10) „ 
10 

Xik&m 

ikm& (VH, VK) (CDR) mammxm 
15 #*g^40 ^Pg, 

iKWo ^^BJ^/ril^WFab^IgG£i#WA}MfMSAA^^ (i£95%l^±) , R 
^jAUMn-^#RemicadeffiiiT, R^.$}f£'\i, 

20 
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1> a Fab, 
1 3; 

5 15, 9> ^j n> ^j 7> & 
m 13 ^Pj^^lJ 5 4^#-*+; 1 Glu ^ Glno 

2> 1 #r&tfL#, a-1 ^{i—It: 
a,KSIO, SHOl, 1, $5tiSH08, 

15; 
10 b>KS03,^SfiRT^E^ SH01,MSMj¥^lJ^i¥^J l,gliRT^E^J SH05, 

9-, 
C>KS06,^S€BJ^E^ SH01,MSMj¥^lJ^i¥^J l,gliRj^E^ SH06, 

11; 
d>KSi2,^SIiBj^g^ 3,glj|Bj^E^ SH08, 

15 15; 
e>KS04,^SIiBj^E^ SU02,U^Mftn^}ftn 3,glj|Bj^E^ SH05, 

9; 
f> KS07, ^S^nT^I* 3/ SH02, 3, SH06, 

11; 
20 g>KS02,^S€Bj^E^ 3,glj|Bj^E^ SH03, 

5; 
h>KS08,^SIiRT^E^j 3,glj|Bj^E^ SH04, 

i-, 
i>KSll,^SIiBj^E^ SH02, 3,gfj|Rj^E;*J SH07, 

25 13; 
j\KS01,^S€Bj^E^ SHOl, l,&^nT^|x3/ SH03, 

5; 
k,KS05,^SIiBj^E^ SH01,M$Mj^lJ^^lJ SH04, 

7; 
30 KKS09, SHOl, 1, SH07, 

13; 

1 Glu sg Glno 
3> -ft^AltM^S^ a Fab, ^WS^RJ^E 

27 WH 1-120 
35 ^j^ij 25 wn 1-120 ®, 31 

WH 1-109 29 1-109 ®o 
4> MlgWJ^l 
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5> 1 sK2sg4^fi&etltfL#, 
u^mfttmfttm^ftm nm^-, mmmmu^u^mft$mft$m^ 

5 ftM 19 jjf/Ko 
6> migwj^i. 2> 4^5?mm& 

^u^mftm^fttm^ftm 21; mmmmu^mftm^fttm^ftm 23-, 
PH^Eft^] 21 Glu Glno 
7> 1 ig 3 Fab, T: Fab 

10 gf£M, CHI M, mmm 

SEW CHI ^gfiflSEMS^^A^gfiflSE 

8> 1 »g 3 «g 7 pm$) Fab, m¥i£^: ^ cm 
15 mmn^ftn 33 m^-, m^m^u^^mftmmn^ftn 19 m 

/J\ O 

9> 3 JiK 7 JiK 8 TOW Fab, Fab bl) 
-b3) 41#—ft: 

bi)Ks-7F: 

20 u^mftm^fttm^ftmzi-, 
b2)Ks-7A: mmm&ft$mummftm%ftmm^ftm2b, Rmmmm 

u^mftm^fttm^ftm 31; 
b3)Ks-2E: mmm&ft$mummftm%ftmm^ftm2b, Rmmmm 

u^mftm^fttm^ftm 29 „ 
25 10> 1 > 2> 4> 5 ^R 6 41#—A^ 

1> 3> 7> 8 ^fl 9 Fab B, 
^iriJ^^)^ A^J Fab> Fab' > F(ab')2> Fv> gf£RT^E> 

mnmm^mMXfttmmnmm^mMXft^m^m^ft&B 
% Fab' > F(ab')2> Fv> gf£RT^E> 7& g BJ^E M0HXft& 

30 
n> mmTA) -o 
A) 1> 2. 4> 5 6 41#—#T&lftin;#; 
B) tSlif t K 3> 7> 8 ^P 9 ft3^—Fab; 

35 12, 11 WJ^1> 2> 4> 5m 6 
41#—10 Ffij&tfLlM^yn ft$: A WMfiRT^EWH^J^iJ#/ 

2 ^j^ij 4 tSiiM 1> 2> 4> 5 ^ 6 41#— 

20 
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io> mIJ 12, mIJ 8> 14 mi^n 6 
1> 3> 7. 8 9 Fab 10 

a B WSIiRT^E2> j^lj 4> j^lj 28 WH 1-360 
5 ^Pj^iJ 26 WH 1-360 ft; 1> 3> 7> 8 ^R 9 Fab 

10 B 16>j^ 
#J 10> j^ij 12> 8> j^ij 14> 6> j^ij 32 WH 1-327 30 W 

H 1-327 fao 
13, ii sK i2^etiss, 

10 ?¥&}%.*¥ f¥M 18 
20 

Fab W CHI 34 #r^; Fab WgliflS 
fxQimf¥Mln?¥&}%.*¥f¥M 20 

14, 11-13 

7> 8 9 Fab cl) -c3) 41#— 
It: 

cl) KS-7F: ftfi& Fab 28, 
Fab 32; 

20 c2) KS-7A: Fab 26, 
Fab 32; 

c3) KS-2E: ftjj& Fab 26, 
Fab 30o 

15> Ti£il##f4: 11-14 MM 
25 mmmM^ 

Fab ft\^MMM 

MM, ffi&CHO*fflflfe^, ^ 293 ifflJMR^M.M; ft\&MMM^%J$s1%^ft\&^ 
30 

17> 1> 2> 4> 5 ^R 6 41#—#T&ifL#, 1> 3> 7> 8 
^fl 9 41#—Fab, g£MJ^;£ io 11-14 ^ 

15 gg 16 jjfjiit# 
dl) sK 

35 d2) MJ^^PA$yt;W^E@^ sg 
d3) MJ^Sf§^Sfi^ilA£yt;W^@^ a 
18> 

21 
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ft: 1> 2> 4> 5 6 41#—1> 3> 7> 8 
9 Fab, 10 11-14 — 

15 sg 16 #14; 
mwm&MMo 

5 19> ft^n^rAlt;W^E@^ a 
1> 2> 4> 5 ^fl 6 41#—#r&tfL#, 1> 3> 7> 8 9 ffi 

}£ Fab, 10 11-14 , 
15 gSc 16 ^^##14, 18 

20> 17 19#r&$ffl, PA 
io a a 34^iiaw»i, 

22 


