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^ 4 *1 
^^1 "831: $1*1 ^-"=>13 ^IMl 

o]^ UflEl-N o>T3l^A> ^7]o]l S-o]^ o_S 

^ °11- ^l^Br ^ 3M4. 

^ ̂  y] *k 
^EfolHS^i SfliflS] 1^ 
°lSi^ <?1#^1 ^fltflS 

£>714^1^ <?!<t^°l ^tflS.3)-g-^l -£^^-f 
M.^°] ^rf. 

SH*1 91^ ̂ ^ $]!*§ #HHH ^l^H 
M.^°] ^-fl- ̂ l^f T$hL^o)^5L W. ̂ 12^ 

a.S *}$r ^^-g- l1^ #*>*111- oj-g-^H 

^7} -S-^^14. 
^°l *}•%-$3- 9X$r <?1#^ q*\ Q Jf-o]] ^A># ^j.&| 

91^^ ̂ ^Br yov^°14. 0lsift 9l"k& 3^m 
6>^>7l nfl^-i ^-^ojlTll go. jiSj/j. w-ig^ 6>7l^4. 

°1 Si ̂  ^ # ̂ 4^7] ̂  tpj^ X\ 517]- $X°] ^ ̂  *}^S-X\, 
^ Efo] no] ^ o] ^ *j| n> 3=3%^ ^7\X\ 7] =?-?£ ^ M) 7^ ^ol C_S 

^Efo]H5] SfllflS *I^Rr ̂ 1517]- ^-Si4 °lSi^ 
^A>^oH M]^ ^EfolHS] Sfllfl ^ Ji^o] su-js] U-O_TJ] ufeH ^Efoln 

i^Slri?!^ -f^^Br^ oj^-g-o] ^rf. 
<q=^ sj^ofl j=c^jf ̂ 7M^£^Br yo>1^ol 

§1^^.^ oil- S-is}^ ^ tij -fM^ 
°] 1r S-T"^ $\ ^^"(°1], Lantus, Sanofi-aventis)i5.S- ^ 7]-# ^o]-

^7fl ^7}ofl7]l ^-&|£] Ji Ojrf. ££ft, 
o] 7^].^ ̂  ^ 1^5] 

^1 ^r-i: ^S] ̂ r ^7} ̂1^5] , H ^ $\ ^(i, Levemir, 
NovoNordisk)^-S ^ 7># ^9M. ̂ >^11?>, °1 ^ ̂  yc>^ ^ ̂  ̂  ̂ *\ 

$X±v\, °>^51 ^ ̂ tijo^ 
^7HT11 €• ^r^0} $\5L §14. 

^A, wflEf N W ̂  C i^ltfl,29«i ^*1S] 
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^-g-^sq-s] ^o\] o_S °J^o] ^^-o] &3LQ 
"]- §14(Jcns Brange and Aage Volund, Adv. Drug Deliv. Rev., 35(2-3): 307-335 
(1999); Peter Kurtzhals et al., Diabetes, 49(6): 999-1005 (2000)). 

[8] 
[9] c W 

o]s\. go] 4-g-^ ̂  N 
Ik# ^ 4^- ^4 9l^k& 

^ ^^4. 
[10] 

7] j*Ml 
[11] Fc °J^o] ti]^Efo]H^ 

ijflEf aflajs] N ^^r-i: ^1S]^ o]-^]^A> ^7}O\) °]^] ^13]^ o_S <3 ^3=1 

^ ̂  z\]2: ^l^Rr 3M4-
[12] 

[13] #7] iH^7] ^4°] ^H|SA], £ ̂  ^ 
FC °J^o] l-5]ilejl#5]#, |5|£S||t2]t, ofl ^ ̂  

l-5]A>7]-5]-olH, f^Sfl, 
7]4^f, t]o}sSA} ^ o]^o] o]so|^l ^o_g_v-tf ^£]^ 

^7]#^ ̂ ^£]JI,^-71 H 
^o] o]^ UflEj-N oMic# ;&7H ^S] :2.4s. 
^o) ig^S^Fc <?1#^ ^^-^11-

tt4. 
[14] 4^^-TII, #7] 9l"k& wflEf 20 MH 29# ^ 

*\ o}v] ^A> ^7] ofl ^ ̂  ̂  §14-
[15] ^4 ^7] <?1#^ ^Ef x\}°±$] 25 MH 

29# ^ ̂  ^}4^ °M ic# #7] ofl ?A °2 ^ §14. 
[16] ii4 ̂  #7] <?1#^ yflEf x\}°±$] 29# 

5}o]Al ^]-7H ^ ̂  eO^ 

[17] 4^^711, #7] ^^}7} ̂ I^rBr 9l"k& «114 
4# ic# #7] \r o>nl ZLf- ££^r H] £ ZLf-^ ^ §14. 

[18] Til, ^7l 91^^ 
°]-T3]ia^]:0] ^^(substitution), ;r7F(additionj, ^] 7}(deletion) ^ ^^(modification) 

6]± yj-wq ^ o]§ yj-wq o] 
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444 4^4 ££^r 444 444 4 §14. 
[19] 4444^4 4W4 4 444 A A 444S44 Fc °J44 

<?]#51 yfl4 *fl <y o}v] ^A> ^j-7] o}v] ZLf- ££^ 4^ ZLf-(thiol group)0]] 
444 44 4 §14. 

[20] 4444711, 44^44 44 i&4 444 44^44 4 §14. 
[21] 4444T11,444S44FC °J^o] ^ ̂  §14. 
[22] 4-^44-711, 444S44 Fc °S 4 4 CH1,CH2,CH3 4 CH4 £^4 

4444 4°-S44 ^I3]£]^r I7fl 44 4711 £u|14 4444 44 nr §14-
[23] Hl-^^-Til, 444^44 Fc °J 4 4 44 °J 4 4 ̂ 7}S- S44 4 §14-
[24] 444 4711, 4 4 4S44 Fc oj 03 o] IgG, IgA, IgD, IgE ££^r IgM°fl 4 4^ 4 

Fc °J 4 4 4 §14. 
[25] 444 4711, 4 4 4S44 pc °S 4 4 AA$\ S-*fl 4 °1 IgG, IgA, IgD, IgE, 

IgMS 4444 ̂ *\ 4444 444S4444 4^114 444 7l^#- 7>^1 
£u)l<5]$\ *}o] 4 §14. 

[26] 44447ll,444S44Fc °J44 444 4^4 £u)l<y 4444 
444S44 ^44 44^1 ££^r 44^14 4 §14-

[27] 444 4711, 4 4 4S44 pc °J 4 4 IgG4 Fc °J 4 4 4 §14. 
[28] 44447ll,444S44Fc ojo^o] 44 44ifl4lgG4Fc °J 4 4 4 §14. 
[29] 4444711, 4444^4 444 «114 *144 44^4 471 4^114 

44 lif ££\r 4 4 4 4 —(peptide), 44 4 j£_44l ^(hemithioacetal), 
°] 4. (i mine) £E^r 4 _$_4 4^4 -g-s] u] \J (thiodioxopyrrolidinyl) 4 44 H 4 4 4 
§14. 

[30] 444 47|],4444 7> 4 Bj-tj-ofl Zl-Zl- S-5J ^ o_S 444 H 
S 
W ZLf-, i£S44444 — ZL#, 44444— Hf-, 44 4 4 H. ZL^- ^ 

4444^. 43l4S 4444 4°_S44 4444 4-g-7]l- £$r 
§14. 

[31] 4^-4 4711,4 ̂ 1 °l 4 H 7} 4 A]o] 4 Tg ?}5 4^1 ̂  M A]O] 4 ̂  
^1 s on °1 B, 4 4 °14 4 ^ 4^°1 H, 4 4 °14 4 ̂  ^ o) ^, 
44444 ̂ f 4^1°fl °1 B, 4 44 4 4 HSS] 4 H, 
N-44 —444444—4 ̂  44444 4^14^4 ̂  §14. 

[32] wfsJ-^^Tll, 4^44^4 ̂ ^\7} 4 44°11 44 444^14^ ̂ .f-4 
44444 4^1 = °114 H 4-§-7] 1- 4^ 44 4 §14. 

[33] 

[34] 4^ 444 4^flS4, ̂  4^£ 4^1 444 44^11- S444 *$^ 4 
444 4 4^44 ̂ 7}$. 4444 444 44# 4^44. 

[35] 44^ 47]], 471 4 ̂1 ̂  4 s-g-^ ^ §14-. 
[36] 
[37] ££444 44^4,4 444(1) 4444^4 44^11-444 «114 ^144 
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N 444 4 oj-^l tAj. ̂ j-7] oil 4444 <344^ 4711; (2) #7] (1)^ 
44 444S4E1 o] + uj] Ef o] oi N 444 Til Si ^ O}M] ^A> ^j-7] oil 
tij^EfolH^ 44*l7l"44444 <?144 ^^^1# 4^Br #7fl; ^ (3) 
4^4 <34*1^ #^4°l—^! 44*1^ 4^4 44°ll Fc 
°J^4 4444 <344^1 44*1^1 44 44°l 44 
4^4S44 Fc ^ <?1444 444 <?144 44*14 ^4^Br 47114 
S4^Br, <?144 44*1^1 ^1^^# 711^^4. 

[38] 44^4711, til^4°lH^ 44*1^ <?144 «114 *1^ 4#^4 471 4^ 
44 ZL|f- Hi^r E] -|r ZLf-4 ^ El H(peptide), ^11 # El _$_4A1 4(hemithioacetal), 
°14(imine) £E^r E]SL~C] 4^ii1 4^1 U1 Yl (thiodioxopyrrolidinyl) 444 H ^ 4 4 
§14. 

[39] 44^ 4711,471 M) ^ 4°1 44*1^ 4 44°11 44 4 ̂  4^1 *1 H 
431*1, 431 °1 # H 431*1, q 4°1 # H 431*11- 4471 s 71-4 4 §14. 

[40] wfHj-^^711,47l til^4°lH^ 44*1^1 4 444 44 ̂ 44 «114 *1^ 
N 444 Til s] 4 4^1^4 471 ^ 4^4S44 Fc 44 ^r E]^ 
:I4(thiol group)4 4-511 444 4 §14. 

[41] 44^1 ̂>711, # ̂  4°1 44*1 ̂  4 44°11 44 4 ̂  4^1 *1 H 
431*1 ^ ^ 4 431*11- 4471 s 71-4 4 §14. 

[42] 44^ 4Til, 47l (1) 4711 \r pH 9.0+2^1 44^ 4^ °fl *1 453 4 4 §14. 
[43] 44^44 471 (l) 4711^1 <?I444#^401H^ 44*1^ t«l^i:i.5 

1:10s 4 §14. 
[44] 44^44 47l (3) 4T11^| <?144 ^4^14 4^4S44 Fc 4#^ 

1:1 Ifl4 1:10s 4 §14. 
[45] 

Ig^O] 

[46] 4 4^ <?144 44*1^ <?144 44*1 °fl ^4 44^ °l 4^1 47l-£H 
<?144^ ^3*1 ^ 4^°l 4^1 44^1 ss, <?144^ ^14^ ^1^ 
7fl4°ll 444711 °144 4 §14. 

[47] 

£^4 44:4 44 
[48] £ la 41^1 5Llb\r Source 15S €^4 °144&l 2-t ^44 <?1444 ^^ltb 

i£S-4 s4 SDS-PAGE gel 44°I4. 
[49] £ 2 ifl4 £34 ^144-PEG 5114471- «114 *1 ^1 294 4#^4 471 ofl 

4°H ^>14^444 444 44°I4. 
[50] £ 34 3) 4 ̂  Til Q $\ ^ ^jzfol 4. 
[51] 5L 4\r ^144 44*1 °ll ^4^44 44*1^ 44 n^-°14.(A)fe N 

44 <?I44 44*l°l^,(B)^r B29 ^144 44*1 °1^, ^4°1414Ei 
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4 iHUS] 1000, 500, 250, 125, 62.5 nM°14. 
[52] 

ig^ O] ^ AH- ^ ̂  A} o] t§ Bfl 

[53] #7] ^^-7] w ^ 

7l#^f, tlo} = SA} ^ o]^o] O]SO|A1 ^o_g_v-tf 

^7]#^^ ^^£]JI,^-71 H 
^o] o]#e^ N *11 ̂  <>Mic# #7H J1 tfs. 
V£T£O] #<^S^Fc <?1#^ 4^1-

[54] 
[55] £ <?1#^ sflifls] t^l ̂  ̂ #HHH ̂ l^M #, e^r, ̂ lyov 

°flM*l^l 4-g-£]^r ^*ll*M 7]^# 7H^r 
^Efo]H5] §1^1,-g-^ 

^I^if^l TT1?} 2}, 'y^if^i °]-aIT-i ^JL(agonist), ^^^^(precursors), 
-^-51*1] (derivatives), Vl[^i( fragments), # °] *1] (variants) -it^k 5£. f!~sf1 "i 
w]-^-2]-5]-7]l^ ^lllr^I, ?]#^1 -§•# 7)1 l^wi0] 

[56] <?1#^ #HHH JL = ̂  °-S.X\ 4S. ̂  
^3.^ ^1^-3. <^1^M 1## S^Br 

l^1^. ^llir^.-^: 7]^fo] ^l(proinsulin) 
7]^# 7H^r<?I#^0l ^4. €<311 

O}M] ^A> x\ <g £ is}7] 5]- ^J-rf. 

[57] 
[58] -<£4 *fl o] . 
[59] Gly-Ile-Val-Glu-Gln-Cys-Cys-Thr-Ser-Ile-Cys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-

Cys-AsnH^#^ 1) 
[60] -yllEf^o]: 

[61 ] Phe-V al-Asn-Gln-His-Leu-Cy s-Gly-Ser-His-Leu-V al-Glu-Ala-Leu-Tyr-Leu-V al-Cy s 
-Gly-Glu-Arg-Gly-Phc-Phe-Tyr-Thr-Pro-Lys-Thr(A1 H#JL 2) 

[62] 
[63] ^-7fl,^7l H^f 

°1-T3] t^]:0] ^^(substitution), -r^Raddition), ^] 7](deletion) ^ (modification) 
f^ofl 6]± t}i}5] ^ ̂  o]§ ̂  o] 
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444 ££^r 444 4 §14. 
[64] 444 4^-1-:l——4 444-S] 4^4 44til0] 444-S] -*<§*]] 4 44*1 °T| 

444^1 4444 444 ̂ 44^ 444 4444 444 2\K] 44-
[65] 444 4^*14 44^ 4444 tilJEA] 3)^^80% 

4444 i°H, 4^4 471^1 ZLf-o] o_S 44(i; 
alpha-methylation, alpha-hydroxylation), x1] 7] (al]; deamination) Hi 4 4 -Nj (al]; 
N-methylation, glycosylation, fatty acid) 4 6c3 UH s 4 §l-'i, *1] °l] A1 4 44 
^444 7] 44 ii44 ̂  Efo] H# T3] ffrf. 

[66] 444 444 444^1 4# t 44 i&4 4^44 44°ll 44 ̂ 4 ZL o)^ 
4# ic4°l ^7} iE4 44 4 ̂  Bfl 4 2\ v] ^}TJ] ^7>^ <^>T3] 4 4 °ll 
^M*l £>4 4T3li4>(i;D^ 4^4)4 ̂  §lJI, o]e^ o]#e^ 
*14°ll4 44^4 7144 ii444. 

[67] 444 4°|*14, 4444 o>T3l^A> A-j^o] jgEfojHSAi, 
*14°114 44^4 7144 ^44 44°|Hl- ̂ #44. 

[68] i&4, 444 4^^H, 4^*1, 44 4 4°|*1°114 444 4^^ 
-e] y^rl o 

ta -i — 444 4 §li S^-5L 7l~444. i# 1;^, £ ̂ $] O]^ 
44O]H4 441§ 4444 4# 4s°] 44 °]4 4^ai N-44 
4^1-^4 47]7} 44# ̂ 4(deamination)4, *14°114 442:4 7144 iL44 
^4O]H£ 3LthU4. 

[69] 4*1^4 4 4^fls4 4 4^°114 444 4444 4^4 44°i 
*$ 44 4 §1 , Solid phase 44 ̂  4 44°i 44 44 4^ °_S5i *$ 4 
71-444. 

[70] 
[71] 4 4^ 444 44*14 4 44°11 44711-44 #44°|H4 44*14 

^y]s. 444°i 44*1^1 4 444 444 «114 *14 4 4^4S44 Fc 
°J^°11 44 44444^ *11^ 3M 4^1014. ^;*j*}7il, 
44*1^1 4 44°1 44 4^4S44 Fc °J^4 444 «114 *14 4#^4 
47] 4^ 44 ZLf- £E4 El4 ZLf-(thiol group)i 444 44 4 §14. 

[72] °| T4, 4# ̂ 44 4 4 a4 # 44 4# ̂ 44 4 §1^-4, 44 a4 H] ^ 
ZL#4 a44°i #44°|H4 44*14 44444 ̂ 44 4 §14 4 
44^14 ^44. 

[73] 
[74] 4 4^4 444^1 14 4^44 4447}7} ^4&| 

4^°114445l4(PEG) 4 4^4S44 44 °J^(°14, 4^4S44 Fc ££^r 
FcS 7411)4^1 44*11- 7ls4°ll §1^4, 444 «114 *14 4°114 PEG-FC^I 
44 ̂ 4°11 44 444 44*1 °fl tfltb 44^ °l 4444 444^-, 4471-
444 44^ °1 471-S] o| ^ ̂ 4 4 4 §14 444s] 1- 4^ 4 4°1 
4^1OI4. i4^,PEG-Fc4^ 44°11 4^44 444^1^1 471 
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444 444 44*144 444 4444 444 4^444 444 
44444. 444 44*144 Ir^f^lt 1144 4 444 444 
4^444 444 444 §1 °-2-5., 4444 yflEf Sflo] sfrc$X\ 3)^ o] ̂  
444 44444. -^-44, 4444^4 ̂ 4*14 44444 444 44 
*144 N 44^ = 444, 4471 ££^ Hi ̂ 7l# 7>^1 444 44^4 ̂ 7]^ 
4i Ol.O-_CL 35-01^1.03 rf. ^ MP a n li °[ LT. 

[75] 44444, 44 4^44^4 ̂ 4*14 444 44 444 20 44 294 4 
4^ 444 44 ̂ 4 ̂ 7l°11 444 44 4 §14- M 44444, ̂ 7} 
4^44^4 ̂ 4*14 444 44 SflojS] 25 44 294 4 °lH^5l 
44444 444 44 4 §14. *14 4 44444, 47l 4^44^4 
4444 444 44 444 294 444 47H1 444 44 4 §14. 

[76] 44444, S&7] 4444^4 ̂ 4471- 4444 444 44 444 
44 ̂ 4 44 ̂ r 44 ZLf- £E^r 44 Hf-# 44 4 4 4 §14. 444, 4°14, 
4^44 444 4^44 4 §1^-4, °1°11 4444 ^4. 

[77] 4 444 4444 44 4444 444 44 444 N 444294 4°14 
444 44PEG-FC71- 44*11- 4^44, 444 444 4444 
444 4444 44 4444 4444^-4, ̂ -44 444 44 444 N 
44°11 PEG-FC71- ^4^1 444 4444 44 294 4°14 444 PEG-Fc7l-
444 444 44*171- ii4 44 444(4 3.64)4 4444 
44444(44 4 4,5. l). 44 44 444 4444 44 4444 47^ 
§114 444 4444 44 471-1- 4444. 

[78] ZLs] 4, 44 4444 444 44 4^ 44 4 °1 444 44*11- ^1 ̂ 44 
44 4444—4 ^444 44444 444 44 444 2944 4444 
^44. 444 44 44,444444 c 44 44,^4 444444 20 
44 294 4 4—444 44^4 47H1, ii4 4 444444 25 44 294 
^ 4^ 4-44 o>T3i^A> ^7H1 4444^4 ̂ 4*171- 444 44*1^ 2-4 
4 444 444 S444. 444, 4444 44 444 2944 
444 444 4444 8-4441-^4 4444^4 4444 44444 4 
§14. °1 44 444 4471 £E^r 44711-44 44^4 471# S444 
444 4°1 *1, 4^*1 44^4^4 44^4 ̂ 4 °fl til44°1 ^4*17> 
444 4 §1^-4, °14 44*1 ̂ 4 4 4^4 ̂ 4°11 a444. 

[79] 471 4444 444 44 44 4 4*1 4^4 4 44 «14 *144 44 ̂ 4 
47I-cr 711^5] 4444 444 444 ̂ r 4^44 44s 444 4 §14. 
444, 444 44 *14 c 44 °J44 44^4 47171- 444 4^44 
47ls 444 444 4^*11- 4444 ̂ 4 444711 444 44*11-
4^4 4 §1^-4,44 444 4^*11- 4444 4^4 444 44*1 a4 
4 4^4 444 S444. 

[80] 
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[81] 4 4^ 4 "^1 4 4°l "\r 44 4^ 7]- 2711 o] # ^ afl 
W4 irtNl" SH^M,#7] 44 4^44 44°|H. 44°l <y Si Si 
4-fr444 ̂ 4 4^. 4444- 4 4^°ll 447l"44 tij^EfolH^ ^4*14 
1-SH44 4 5} 4, t^l^Sli 4^4, ofllejl #5]4514^1 
444*11, 45144 45] 4, 1-5] ti] ^ ̂ -f-, l-5]A>7l-5l-o]H, ^^H4, 
-tt-5] ti] ^1 oil ^ °TI ^1 —, PLA( s-5] 4 H4, polylactic acid) 4 
PLGA(#5] 4^ -45] #4, polylactic-glycolic acid)4 44 4 §T| 4 JlTr-4, X| ̂  
44*4 ^14444 4 °14^1 Si^S- 444 444 4 
§1°.^, 44^47114 #5]#(PEG)4 4 §14. 4^11 46H 4^14 
oll;Sl -fK£*l 4 4^11 44^1 7]4 44°114 -g-ol^V^ll ^ oi^ 
-fK^l^^^^l *I$H a444. 

[82] 7] ̂  4 H 31 <£ iff4(inframe fusion) 4^ °-S- 4S^ -§-4 4 «fl ^ ofl A-] A>-g-£] 
^EfolH^ ^Tl^l 4^14 ^*1 MH4 4^444J:^0ll ^711 445H 
711 sHi ̂ 1 4 44 44^ 144471 ̂ 7} JL^I-I- 7ltflT?>^ <£4 4 &44 
4 O] 4. ZLfr| 4, £ ̂  oil X\ \r 4^ 44§ll J^ofl 7] ̂  §1^ f^afl 1-
444^1 4 444711 ̂ EfolH^l 1444711-441 4 §14. 
H^B-S., 4 4^°H4 A}-g-5| ^ §1^ til^EfolH^ ^r 4714 44 
<^14 1 4 §14, 4 ̂ *1 Ml 4^44§ll JL^I 7]^ §14 44*1 °l 4 
44&°| 444 4 §14. til44°|H4 ~ 444°l 1 Ml4 lOOkDa^^l, 

^>711 ̂ r 1 Ml 4 20 kDa ^ ̂  4 4 ̂  44^1 44- i&4, *$ S] 
l-Sl^EfolHSl-^^-Sl^r^^^Sl tij^EfolH^ 44*14 4 44^1 
iHNM: 5} ^T-o] ^ ol = a] S^-o] A}^ §14. 

[83] ^^^Tcl A>-g-£]^ til^EfolH^ ^^-*ll^r Fc 
^#4 ^ §l^r ^>-§-711- 71-^14. 

[84] Hl-^^-Til, ̂ 7l ^^-*ll^r <?1#^ ^14 *1<?I^1 4^1^ ̂ 7] 
Si ol-n] zLf- ££^r Hi ^ ^ H] H(peptide), 

5)11;1 H] ^°1-^]| ̂ (hemithioacetal), °] Vl(i minc) ££\r 
H]^^1 ^'f t!] ul \J(thiodioxopyrrolidinyl) -fl u'^ ^^1 §14. 

[85] #7] ^ ̂  4°1 ^1 ^ #-§-7] £] til ^1 ̂ ^ o] oil ̂  
ZLf-, Jf ZLf - tMl^n ZLf-, 

sT 31 °] U1 H(maleimide) ZL^- ̂  4 ̂1 °1 U1 —(succinimide) -^-5L*1] :§-°] §14. ̂7] 

4 41 °1 U1H -^-5L*ll4 4°1 ̂1 ii 4^44 ̂  €, 4 4°1 ̂ 14 431 = i ^ 1B, 
^Aioiuiig TJii^jfEi-toiioiH,4401^4 ^14HSsl^ioiH,4401^14 
44^°1101B, 44°1^14 HS^1^O11OIH,N-401H#44401U1H4 £^r 
44°1^14 4^Ml°lB7l- oi-g-si ^ §1^.4, o] oil ^^s]^ 4^, 
4^ #S44 Fc °J ^ 4 4#4 «114 *14 4^1 ̂ 4 471 $\ 44 ^r H] # 
ZL#4 44^-f1-44^ ̂ 414 §14 4-g-7ll- 4^0] A>-§-^ ^ 
§14. 
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[86] #7] 4 Efo] 44*1 4 4 44 #-§-7] 4 4 S £7] 4 4# 4 §14- i 4 
M, 44 44°11 4 4 4'°1 *1H Zff, 4^. 4 44°11 4 44M1 §1H 
ZLf- £E4 444Ml^H. ZLf- 44 4Ml^H. Zff 7^4 4 §14- 44 44°ll 
4°|H44 4-5-711- 44 1SH4445]44 tij^EfolH^ 44*1^. 
°1444 ̂ 4°H4 444 4444°ll ol^gfl #7] 4o]H#47ll- s&7] 444 
ti>-g-7l S 44 ̂ }7] 4, 4^ ̂  4 7^44 4^ 4 #-§-7] 1- 44 
l5H4445]44 4 4^4 4^4 44*14 711^4 4 §14. 

[87] 44^4711, ti|^4°|H^ 44*14 4 44°11 44 444M1^1H nf-4 
440^14 4^i5oiioiE 44714 7>4 4 §14. 

[88] 
[89] 4 4T3°H4,"4<^4S44FC °J4'4, ̂ ^tSfsl5l 4^4^ 

7l-4°J4 4ill 44 l(CHl)4^ifl 44°J^(CL1)4 *144, 
44 2(CH2) 4 44 3(CH3)444 4^14^,4^1 44°J^°11 
44(hinge)444 44. i&4 4 4^ 4 4^4^44 Fc °J^4 
44^4 44.3 o_s 4447i4 444 JL44 44 4, 4^ 4S444 
4^114^ 71-4^44 *11 44JI, 44^4 4*1 4^11 44 l(CHl) 
4/^4 ̂  ifl44°J ̂  i(CLi)4 S444 444 Fc°J <^4 4 §14. £l cm 
4/^4 CH 3^1 §11444 44^1 4 44 4^1 ̂ 4 4 4 °1 *117j 4 °J ^ 4 4 £ 
§14. 4,4 4^4 4^4S44 Fc °J^4 (l)CHl £^14, CH2 £^14, CH3 
S.*fl 4 4 CH4 £^1 4, (2) CHI £^1 4 4 CH2 £^1 4, (3) CHI £^1 4 4 CH3 
£U)1 4, (4) CH2 £^1 4 4 CH3 £^1 4, (5) I7fl ££4 27114 ol^-o] c pj| 44 
4^4S44 44 °J^(i£4 44 °J^4 44)44 ^4, (6) 4^11 44 4 
3L4144 ^ ill 44°J ̂ 4 oi4^14 4 §14. 

[90] 
[91] 471 4^ 4S44 Fc °s ^ 4 *$ *1 MH 4 Ml444 *$444 4 

1 s]44°1—°17l tffl4°11,444 7ll5]o|s 7>447loil 4444.^4, 
4^4S44 Fc °J^4 4^4S44 4*1 44°11 M]^ 4MH 444°l 
^7] 44*14 4^, ̂ 4 4 44 4°114 4^4l£4 4^4 4^1 ̂ 4 
44°1 4*144 4^7] 44 ̂ 4444 4444 Fab 444 
TilT]4 °_s.tf 444 444 °1 3711 47l-£] JL 14 4444 44 71-44£ 
444 711 514 s4£ 7] Ml 4 4 §14. 

[92] 
[93] 471 4 ̂  4S44 Fc °s ^ 4 4 4 i£4 ±, <£ ±, 4 4,44^, Ml 4, 4 ̂ , 

7N4 4 4^1 447144 4 §1^^, 44^4T114 44714°14.^4, 
4^ 4S44 Fc °J ^ 4 IgG, IgA, IgD, IgE, IgM 4Ml i£4 °14^1 
2:4(combination) ££4 °1 v"-l 44(hybrid)°ll 4 4 Fc °J na T §14-

442147114 4410^0!! 71-4 444IgGi£4 IgM 4M1°1^ 7I-4 
442147114 S]4H 44 4^44 44711- 444^14 4^-S 444 IgG 
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TT2fl°14. 
[94] ^ ^-(combination)"^ ££^ H ^ ̂  ̂ , 

13^#S^5lFc0J^^^1-^S]-^l-5]^EfolH7l-^-ol^ 
7]€^ 1-5] ̂ Efo] 1]^Br ̂  Sl^lM ̂ T, IgG Fc, IgA 
Fc, IgM Fc, IgD Fc ^ IgE^l Fc ^ °1 ̂ ^1 ZLf-B] 27fl 

[95] £ "^M tL5]H(hybrid)"^ Fc °J ^ MH 27fl 
o] Aj-o] ^ 7] ̂  o] ^ ̂  Fc °fl §1] 7i <i o] ^ 
^H^Br-g-^0!^. zfyo)_H 5] H7} 7>^^>4. ^,IgG 
Fc, IgM Fc, IgA Fc, IgE Fc ^ IgD Fc^l CHI, CH2, CH3 ^ CH4S °|M1CH A 
ZLf-0_S^fB] I7fl ifl*l 47fl £.pfl6]S] A°) tL5]H7> 

7l-^M, fl^li- ^r 9.M. 
[96] 
[97] IgG igGl, IgG2, IgG3 ^ IgG4^1 7-] ^ ̂ §1^ £ 

°1^ ̂  o)^2] 7>^^>4. IgG2 ^ 
IgG4*1 7R> ^ im ^(CDC, 
Complementdependent cytotoxicity)^']- (l -Pr °| ̂ ] E] 7] ̂ (effector function)0] 7] 2) 

IgG4^1 Fc 
[98] 7R> 7fl5]o|-g- ^^S^Fc °J^, <?1^ 

IgG4 -n-2]]-^1 Fc <?]^Tr2fl^ Fc °J 
°H tfltb *3^Br ^ g £_ 

^ ̂-g-^ H £Ur ^1-^I^-n-Hfl^ Fc °J <^1 ti]*H W. 
[99] 
[100] f^^^S^Fc ^7>^ 

ti]§fl ££^r ^^71-^7^ ^ o] 
Fc £E^r *117-H^ 341]-^ yo>Bi; yo>Bi ^ 

*1 °l-§-^ -fr^l 91 yov^ °1 °l-§-€ ^r 9-M. 
"-1] 7] 7-|; Fc °1] 7"] ^^rS-^r^Fc ^^^r^(clq)^ 

§]7]-5] 7]-s]-£] JL, ££^ 

*H7-]£]ILS, ^4. °1?1 
^#5] 7fl 5] o| g,X\ $\ $\ oj] ^-4 ̂ f ^ ̂  ̂  7> *117j £] 7^ 

[101] ^ ̂  °11 ^1 ,,T3-ifl ^ *117j (Deglycosylation)"\r °1 -g-^-^ Fc 
°J ^ ̂ .S.^ *117j , "til Sj-(Aglycosylation)"\r 

$] u] ^r^-. 

[102] 
[103] aft, £ ̂ £1 Fc ^^1^7-l^^nl; o>^5l-
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°] ̂  4 44^*1 (mutant)# S444- 4^1 ̂ 4 4 4 4^*1 4 € 4 4^1 ̂ 4 
444^1 44 °14^1 4^1 t4 471 7} 44, 4<4 «]ii4^ £E4ii4^ 44 
i£4 ojs.^ o]^H 4°|4444 7t44 7if 51P1M i# 44,IgG 
Fc^l l-f If1 4^14 214 44 238, 297 44 299, 318 44 322 
££4 327 44 331# 4T31^4 47l4°| 4^4^4 344 4^^4 o]-g-^ 4 
§14. aft, °1 44 444 ̂  4 4 4 §14 4^ 71- 47] £] 7j 4, 4 4 ̂  Fc^l 4 
N-44-^l 44 4^1 ̂ 4°| Fco] N_^^-o11 u)lE]o_\i 
^7] 7t 4 7>^ 4^ §14 4 444 44^1 -^-S.^17t 7t444- £&4, °1 4 £] 
7144 §4141 3]^ iSClq^^^7l-^l7i€^5L §lJI, 
ADCC 4^ 7} 47j 4 4^ §14. o] £\ ^ 4 ̂  Fc °J 3 S\ A\ 4 -fi-;£*ll # 
*1^44 7144 444^471] *197/34631^, 4*14^4711 *1196/32478^ 4°ll 

§14. 
[104] 44^1 444 *1*113 4^4714 ^4 4^4 4 0>T3l^A> 

ji44°r 4 §11 vrL °)^°ll 4 X1 3 °-| §14(H.Neurath, R.L.Hill, The Proteins, Academic 
Press, New York, 197 9). 7R> 44^ &.S. 4 ̂  44 ̂ 44 4^1 ̂ 4 #7] Ala/Ser, 
Val/Ile, Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Thr/Phe, 
Ala/Pro, Lys/Arg, Asp/Asn, Leu/Ile, Leu/Val, Ala/Glu, Asp/Gly 44 H40) 4. 

[105] ^-T*°11 4444 4 4 ̂(phosphorylation), 44(sulfation), °}~l44(acrylation), 
4 4(gl ycosy 1 at ion), "|| 4 4(mcthylation), 4 Lil 4 4( farnesylation), 
4444(acetylation), °1-Vl 4(amidation) 444 (modification)4 4^:- §14. 

[106] 47l 7l44 434S44Fc4£*14 4 4T34 434S44FC°J34 
444-^44^ 444 4444 434S44FC°J34 4,pH4°ll ^4 
4^^ 4344 4^1144 431*14 4 §14.^4, °1&|4 434S44 
44°J34 44 4 ^^,44,44^, «, 4^-], 744^! 44 
41-s] *5*11 4°1]4 45l4 44^s4Bi £^4 4^ §1^, ^4444 
444a a4 ̂ 4S4S4Bi £^4 *11^4^ a4 °]$\ 4^*14 4 §14. 
^741, 44^^-S4Bi ^444 4^4 4*1 434S444 44^4 
41-s] 45]4 4, 4^4 4§11JL^1-^5]4&| £4 4 §14. 
4444 ̂  s]4 ̂ 40114 Fab 4 FcS 44^1JL, 444 ̂  s]4 ̂ 40114 pFc 
4 F(ab)2S 4444- °]4 3-7} Hfl4 3Sp}S.U.41 ̂ (size-exclusion 
chromatography) 44 °]44°i Fc ££4 pF'c4 45] 4 4 §14. 

[107] 44^47114 44 431^1 434S44 Fc °J34 u4S4S4Bi 444 
*11^4^ 434S44 44°J34 4 §14. 

[108] 4 4^ °114 43 4S44 Fc °J 3 4 til 4 4°1 ̂ 4 44*1 ̂  444 47l 
444 «114 *144 til44°l—4 44*1^ 444 447t4s 4444 
4444 ^4 til44°lH4 44*1^1 4^ 44 4-g-7l4 434S44 Fc 
oj 3 oi o}T3i ^4 471 s] <=>>41 ^4 i£4 Hi 4 4°l ̂  4444°11 ̂  
^444. 444, til44°l—4 44*14 434S44 Fc °J3^1 N 44 a4 
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33=^3 Fc°J3 33^1^7] 3 31?! 3^313 ̂ 7] 3 3^ 
ZLf-oj] 3^-33. ojnfl, 33Fc 33 ̂ M13 3^43^ ̂ ^7} 

^ 33 ic# #7] «l^]r Til 33 3 ^~3-
[109] 
[110] 3^ 333 33 £-*\ , ^ 33 ̂  #7] 3#3 33"*1 # S3^Br 3 3 3 

€33 ̂ 7>^ 3#33 *14^ 33# 7^33. «HH*>7fl,#7l 3#3 
3 #3 3^3 3^11 ̂  §13. 

[111] £E3, ^ ̂ 3^ #7] 3#3 *1#3 3 3 # o]l- ^ 3^ 7fl *11 ofl ¥333 
3^3 #• 3^Br 33 €• 3^33. 

[112] 
[113] ^3333 "¥3"^, 3^3^33 °-S^7H 3 4I33 #3#-

513 ̂ Br 3^ 3333,^3 ̂ 3*14 ^-3 3S^r 3#°l 3~3 
^r §1^ 3 3 a] 3 ̂ ti>3 oj 3 S# ̂ 33 if.6) 3 ̂  6J4. -4^-ifl ^f-3, 3 3 ifl 
-T-3,-5-^3 -T-3,Jil°l--T-0i,Jil1-ll -T-3, 33'"T"0!,^^"^"0!,^!^"1!! -T-3, 
313 ¥3, 33 3 ¥3 ̂ -3 € ̂  §1 °_3, °H 711333^ 8^3. ̂ 33 
3^^33,^43^ ±^7} 33 3^-3 3 ̂ ^3^ ̂-3 33# 
3-"% 33 3 4 3 3 4 ^3 3 MS] £4 3 ̂  Sf 3^r 3 °1 33"^ 33. 
33-333^ ̂ 3-3 ^f-3€ ^ §13. a3, 3 #3 33 ̂  €3 1-3 3 
S3 3 as oWtk §1^ 343 333 33 ¥3^ ̂  §13. 

[l 14] £ 3"3 4 4 IN 1- 3 #3 3 3 ̂  3^1 ̂  £-£- ®1 -§- 7t^ft 3"*11 1-
^ §13-. 3*11 3 -g-3 ̂  3*1 ̂  3 ̂ ¥3 3 °fl ̂  3^-TII , #3 *11, 

•^33, 3-1] 3, 7l-g-3-^l, ̂ >3, ̂ 33-^1, ̂ 33*1, ^s. *§~£r 3-§-l: 
^ §1^-3, ̂ r3-33 3^3^ 3HM1, i^7ii, ̂ 3-TII, 7}-%-^], ^-33*1, 
^33*1 ̂ -i: ̂ M°l 4-g-l: ̂ r §1^-3, ̂ f^¥3-§-3 3^3^ 7]*il, 
3-^3, ̂ -#7ii, ̂ 3 ̂-4- A>-§-§ ^ §13. ^3-33 33^3 333 33^ 
3-^3 33 ̂  3-§-sl^r 334-^^1-^ 3333 3^€ ̂  
§13. 31- #3, ̂ ^ ¥33 33, HS3,3#, <13^^, 3^^3,3 3, 
3 3 4 ^-3 3 3 s 3^3: ̂  §10.3, ^A>3 33^^^ ̂ 3 ̂ .3 OAS ^ 
3^3 3^3: ̂  §13. 33, -g-3, 333, 33, ̂ 3s ^yov3 
3 3 ̂ -o.s 3 3 33 ̂3 §13. 

[115] 33, Til33°ll 3 W ^*1,3-33^3^*14 33s^, ̂ iBSi, 
r3S2, #3#, ̂ 3#, 3-^3#, 33^sl#, ̂ 3#, 3^, °}?f3°}, 
33 3 3H, 33^, 3# a^3 3B, 3# 33 *11 °1 B, itss, 33 
€tS2,3 3 ̂  €tS2,1-3 3 331-3 £-, #, ̂  €^°1 ̂ 3-^1 ̂ s°ll °1 B, 
HS333^H ̂ S°11 °1H, 3H, 3^-3^ ̂ 333 3-# ^-3 
4-^3 ̂ r §14. £1 #33, 3-g-3^1, ^^-^1, *&£-, ^3-3 
^7}s. ^ §13. 

[116] ^ 33 3 3#3 33^r 3s.^ 3^, ¥3 3s, ̂ >3 33,33^3^^ 
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444 44^44 44 ̂  444 44, 44444 444 44 
4444. 4 444 4444 ̂ 444 44 4 444 4 ^44 TT^HS, 
4 444 4444 444 44 44 4 4514 4444 4^44 4 44. 

[117] 4 44444444444444 4 4 44 4 4 444 44 44 4 
444 444^s 4444 44 4^4 4 si JL4444. 

[118] 
[119] ££444 44S4,4 444(1) 4444^4 4444 444 44 444 

N 444 444 44^4 471 4 ^444 4444 44; (2) 4?1 (1)4 
44 444S44 444 44 *144 N 444 44 4 44^4 471 4 
4444^4 44471-44444 444 44*1# 45144 44; 4 (3) 
444 44*14 4444—4 4444 44 4 444 444S44FC 
444 4444 4444 4444^4 4444 44 444 44 
444S44 Fc 44 4 4444 444 444 44*14 4444 444 
S444, 444 44*14 4^4^ 4 4444. 

[120] 444 44 4°l, 44444, 4444^4 44*14 444 44 *144 
44 ̂ 4 471 44 4 44 ££^ 4 4 ̂ -44 4 4 ̂ (peptide), 
444 -9-44 4(hcmithioacctal), °] 4(imine) ££\r 
4-9-4 4^4 44 4 4(thiodioxopyrrolidinyl) 444 H 4 4 4 44. °1 4, 471 
4444^4 44*14 4 444 44 444 °.s 444 H. 4^*1, 
4:44 4 H 4^*1, ££4 4444 — 4^*14 4471 s 44 444 §1 °_4, 
44 71444 ^44. 

[121] 444 44 44, 444441, 4444^4 44*14 4 444 44 444 
till4 *144 N 444 71144 44^4 471 4 444S44 Fc 444 
44 ̂ 4 471 444 44 ££^ 4 4 ̂ f-(thioi grouP)4 44 444 4 
44. 

[122] 444 4Til, 4 4 44 ̂ 4 44*14 4 444 44 444 °.s 444 H 
4^*1 4 4444H 45144 444s 7}^ 4 44. 44,44 (l) 444 PH 
9.0+24 444 4444 444 4 44.471 444 puAi 444 44 
4444 4444 44N444 447H1 4444^4 44*171-444 4 
44.44 PH 444 4444^4 44*14 444 44 4 44 4444 
444 tiil4 444 44^4 4714 44714 44 444, 44 ££^ 
44^.44 tnfei§14. 444,4444^4 44*1^4 4444H. 
4£*14 4471s 44 PEG# 444 44 4444 44714 44444 
44pH9.0S^44°-S4 N44 44741- 4444 44714 
444 —s 444 444 44*14 444 4 §14. 

[123] 
[124] 44444, 4444 till4 *144 4444—4 44*14 4444 (l) 

4444 4444 44*14 44 4 44 1:1.5 44 1:10*14 444444 
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1:24 4 §14. a4, 44444, 44 4#4 4444 4444^4 ̂ 444 
4s vl^o\] 4^4^44 Fc °J44 4~f1"44°-S 444^ (3) 4444 
4#4 4444 444S44 Fc 444 4 4^ i;i 44 1:10^.4 
4^^711^ 1:1.24 4 §14. 

[125] 
[126] 4 44 4 44 44 44444^ 4 444 44 4 4 4 £-£- 4 41 °1 4 —4 

444 — 4-5-711- S44^ PEG 44# 4444 4444 ̂ 4 44s 
444 4444^ 4 44 444 4444 44 4444 Sj\x\7\ 
444 44 444 294 #7]°]# 444^4(^2 443). a4,4714 44 
444 2.^4444 4444 444S44 44444 4444 444-
4444^4 ̂ 44 - 444S44 4444 444# 7)^444. 

[127] -^-4^, 711^4 444 4444 444 4444 44 4444 444 44, 
4444 N 444 PEG-Fc7l- 444 4444 44 4444 4 3^ 44 44 
444^ °-4, 4^4 444 4444 H44 ii4 4444 ̂ 4 4^ 4 4 4. 

[128] 
ig^o] €41-^1131 

[129] 44, 44 4# 444 4 44 4 4 4 44 4 44 4^4 44. 4 4 44 4 
-2-S.4 4 444^4 444 °-S4444 44 4°-S,4 444 4471-
4444 011 °fl 4§11 Til45]4 44 444. 

[130] 
[131] 44 Qfl 1: 91^.3] till El- ^191 2941 445^4 4 4 gkPEGvlation) 44 ̂  Sic 

gfl4Sl-4 4.1^44 3*11 
[132] 
[133] 444 444 10 mM HCH 44 4 4 4, 3.4K butyraldehyde-PEG-succinimidyl 

valerate^ 444 44 44 44 4H7] 444444 4^ s ofl o] ^ # 
4-§-7l S. 7>4 JL §14 PEG, Laysan Bio, Inc. 44)S 444 ̂ 14 4 44 294 
44^4 4714 444444 444, 444 :PEG4 t^lf 1: 2S-, 444 
4^# 1.5 mg/mis 44 4444 4 14 4 44 4-5-4 ̂ 4. °1 4 444 60.8 
mM ^.4 4 -S-4 °1 H(Sodium Borate) pH 9.0, 45% °] 4ii£S-4 sr°)l 4 
4444 O_TJ], ^4 4B4 4H(PH 3.0), 45% 4444 S4^Br 4444 
KCl 4^ 44# 444 Source S 44(GE Healthcare)^ 4-§-44 
4-g-4^-S44 2.^4444 4#4^ 444^4(£ia 44 £ib). 

[134] 
[135] 44^1 2: 5.^ g)lz]sl-44 ^-?1 
[136] 
[137] 44 444 li 44 4444 4#444 3.4KPEG4 444-4# 44471 

44 Giu-C 4^4^^ 4-§-4^4. i mg/mi4 2.ic 4444 4#4 50 
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1 mg/ml^ ^E]H 7H^fl s.± Glu-C 10/zg4 
i&-g-^£: 50 mM HEPES, pH 7.5 °M 25°C°)H 8*1 # ^-g-^4. °|^ IN 
HC150 M# ^7HH ^>-§-4- HPLC 

[138] ^°l, 911^1 tiflEf SflojSl 29«i *Mic#-4 S^Br 
$3.7} o]^}^ O_T^ o]^JfB] o]#^ yflEf Sflo] 29«i o>T3]tA> ^7] ol] 3.4K 
PEG71- ^£] $X$~§r 5^1-^4. 

[139] 
[140] ^*H1 3; 5.^ ?1#^.3Z]- *113: 

[141] 
[142] Fc ^ ̂ItN# 2:^-7] €A1 oj] IS] 

°l-§-^M ^ 2-t 5)1 ASj-^l(mono-PEGylated) 
Fc ^^1 1 : 1.27} £];£# ̂ JL ^ ^£# 20 mg/mlS. 
25°C°1H 13*1 # ^-g-*1^4. °H 100 mM HEPES, 2M -§-
#S5}o] H (NaCl), pH 8.2°] ̂ , ̂ 7)1 £-*\ 20 mM ±r] -g-
^lo^^S^M—# ̂ 7^1-^4. 

[143] ^-g-°l ^ Source Q ^^(GE Healthcare)°)1 Tris-HCl ^Hr^(pH 7.5)4 
NaCl^i ̂ fl# <>l-§-*M ^-g-^^-S^fB] ti>-g-^H 911^1, ̂ -g-^H 

Fc ^l^-PEG-^^S^ Fc ^ 
2.^5)1^5]-^ <?1#^(<?1#^-PEG)°1 27fl ol# Fc ^ 

[144] o]^ Source ISO(GE Healthcare)# *}-g-^M, Fc ^ 
^*-11# m^*\, "y^^-PEG-^^^s^^ FC ^*11# 

£ A^1^- °1 ̂  Tris-HCl(pH 7.5)7]- .SL^^l ^JEL^r ^5)] °]JL(Ammonium sulfate)^] 
^tifl# ol-g-^-ol -§-#^-^4. 7)1^ ^HSp}Sn5fls1, 

o]^ja^HSP>£ZL5)]Sl,H7lHl]7)l HSPl-SZLSflSl!- °l-§-^M HPLC AoMH 

^51# ^^4(£ 3). 
[145] 
[146] $ *1 °fl 4: ?1 till E]- *11 ql ifl <3] PEG-Fc & ^ *1-51 °11 a}# ?1 ^ ̂ 13] 

[147] 
[148] <51#^ N ^°\) PEG-Fc7]- B29°)l PEG-Fc7]-

<?1#^ <?1#^ n^-§-*lH tfltb SPR(surface 
Plasmon resonance, BIACORE 3000)4 *}-§-^4. 9lii& nHMlS— HEK293F 
^la°)1^1 VH-1A] ECD(extracellular domain)# ^ xl] °:] A]--§-sf9^ ch yc!~y] 

^-g-*)l#CM5^°)l <>}# ^-g-^l-0! 1 [iM-6.25 
nM-S] N B29 9]#^ ^^# ^ °1® 
9l"k& ^^"^^(HBS-EP)^-S 9l"k& ^^-*1# 
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3-^ 44 ̂  444 444 4 4, 644 ̂  5] 4^ 4 7] 44. ̂  4, 44 4^ 
444 44*144 444?l7l 444 44*14 44^H 44 444 
44*1 °fl 50 mM NaCl/5 mM NaOH# 4 30^ 44 M 444. 44^ 4 
BIAevaluation i£S-H^|^| 1:1 Langmuir binding model4 °| 44°:1 4 -! 44 -^4 
ZL 44# £ 4°T| 444 44-

[149] £ 4°fl 444 44 N 44 4 B29 444 44*14 2.4 4£°ll 
^Hl^M 444 44*14 4444 44 44444. °14 444 44*14^1 
444 44*1 °11 H 44444. °l#44ii4,B29 444 
44*14 N 44 4#4 44*1 °fl ti14 4 1.8^ 44 44 4^ 44 44 
ii44. °]4 B29 444 44*14 N 44 444 44*1 444 
44*14^ 444 4^711 4 4 444 44 44. a 4 ̂ flsl 4^ 44# 

4 HH£B29 444 44*14N 44 444 44*1 4 1.8^ 
i^4 44 4 4 44. °14 444 44*14 444 4 B29 444 44*14 
ii4 4^^^-S 444i 444 44. 44^ N 44 4 B29 444 
44*1^ 44^4 «1 JE4&) ^ig,B29 444 44*14 N 44 444 
44*l°fl ti]44^ °1 4 3.6^11 44 44 44444. 

[150] 5.1 
[Table 1] 
N 44 444 44*1 4 B29 444 44*1^1 444 44*1 °fl Ml 4 44^ 
M)*L 

444 44*1 ka (1/ms, X105) kd (1/s, X103) KD(nM) 

N 44 0.06 ± 0.01 3.86 + 0.15 692.5 + 50.2 

B29 0.11+0.02 2.15 + 0.22 191.5 + 50.2 

[151] ka: as sociation rate constant 
[152] kd: dissociation rate constant 
[153] KD: affinity constant 
[154] 
[155] °i#o} 4^ ̂ -S-^-BI, 4 4^°1 444 71444^1 4^44 4 4^°l n 

714^ 44°I4 44^ 4^4 4^44 ̂ 4 44 4*1 ̂ 4 H Mis 444 
4 444 44 °H4 4 44 4°I4. °I4444C4 °RM14 7144 
44i44 2.4 4°114 i4^4 4°H 4^4 4°l 44 4 °-S4 
oi §11 §116>n> fir]-. 4 4^^1 ̂ -rl4 471 44 4 4^ ii44 4444 4^1 
^4^-rl^l 2\K] 4 ̂  ZL^\jLZL^-7} 7fl^^El 2.4 4^ £&T 

4^4 ̂ Ml7l-4 4^^1 a4^14 4^-S ̂ 451^4 44. 
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Ir^^HMStlrSllr, if^A}7}5}o]H, 
1-Sl ti] ^ ofl ig ofl til 5 , *$ ^ 3.&A, *1 ̂  f^Sfl ,71^, 

°1^ ^£l^r 

^]-* "5"W ̂  H ̂ °) <?1#^ tiflEf Sflo] <2] N 711^ ft 
o>u] ̂ A> ^7] oil W0! 

^G-S- 1?Br <?1#^ A^^}. 
[^^J-2] ^llHl £M*1, 

til^EfolH^ <?1#^ tiflEf SflG] <2] 20 MH 29# ^ 
o}v] t# #71 i 

[^^J-3] Till#oil &°H, 
til^EfolH^ <?l#5i tillEf ^1®]S1 25 MH 29# ^ 

A^^}. 
[^IM] Till#oii &°H, 

#7l til^EfolH^ ^#*11^ <?]#5l till Ef ^1®]S1 29# 5l-°l*l 
#7H1 ̂ #£1 ^ <?1#^ A^^}. 

[^^J-5] Till#oll &°H, 
tij^EfolH^ ^^}7} <?1#^ tillEf *11 ̂  
#7]^ El4 ZLf-4 ^<?1 <?1#^ A^^}. 

[^^J-6] Till#oll &°H, 
^7l H^f 
°1-'D1 ia^0l ̂ ^(substitution), -r^Raddition), ^1 7}(deletion) ^ 
^^(modification) if1-0)! ^1'- sf#2) £E^r °1 V: ^^-^l 2:#-|r 
^ 7)1^ #°N1, <?1#^ TK^I, <?1#^ ££^r 
°1#^1 91^ A 

[^^J-7] Till#oii 9X°]*\, 
tij^EfolH^ f^SflSl <$ W0! AA FC°§^A 
91^ A tillEf^o] oH icAV #7l ^iflSl o}v\ ZLf- ££^r E14 
ZLf-(thiol group)ofl olfr^l '-fTM. 

[^^J-8] ^l7#ofl $X°]*\, 
#7] o^l^^Hr ££^ til^tg o}T3l^#o] oj^el ^#*11. 

[^^J-9] Till#oll &°H, 
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[^D-10] 

[^U- li] 

[^U-12] 

13] 

[^D" 14] 

15] 

16] 

[^D- 17] 

[^D" 18] 

[^D" 19] 

18 

PCT/KR2014/001597 

*fll1Ml £M*1, 
Fc °J^°| CH1.CH2, CH3 ^ CH4 ^v)}9l°-S-

171] ifl*l 471] £.pfl®] ^l^^l 

*fllOlMl 9X°]*\, 
# ̂  Fc °J #*1 °J ^ 4 ̂ 7}S. S^Br 9]#^ 

*fll1Ml £M*1, 
# ̂  Fc °S ^ °1 IgG, IgA, IgD, IgE £E^r IgM°fl *i -fi-sfl4=1 
Fc °J^<?1 9]#^ 
Til 12%H1 $X°]*\, 
# ̂  Fc °S ^ $ AA$\ S-*fl 91 °1 IgG, IgA, IgD, IgE, 
IgMS °1^^1 
-^•o]^- 7]^4- 7}^[ ^i^i °i ^>o]w_ eiH'y <y#2i 
Til 121H1 $x*1*1, 
#^#S^5lFc °J^1 ̂ ^71^ £u)l ?]6S o]so|^l T^ifl 

*fll2lMl <&6\x\f 
#^ Fc °S ^ °| IgG4 Fc °S ^ <?] ^ • 
*fll2lMl <&6\x\f 

Fc °J^°! <y^ti]ig-i)]S]-igG4Fc °i^9l 911^1 

*fll1Ml §1^*1, 
ti|^Efo]H^ 911^1 tiflEf *11 o}T3ltA>#7l 
of# ZLf- ££^r E] 4 ^ ̂  H(peptide), 
•§111;] E] TTL°V^1] li:(hemithioacetal), °] Vl(iminc) ££\r 
E]iLT7|-^-^iS]#-5]T7| VJ(thiodioxopyrrolidinyl) -fl u'4 ^^ 

*fll1Ml §1^*1, 
tij^EfolH^ ^^}7} <£ 
ZLf-, Jfl^r-ll^lH ZLf-, ^31 OHH 

^ 4^1°MH-fK£*ils. °1^^1 
#-§-7]l- ̂  
*Hl8lMl §1^1*1, 
4 41 °1 # H -f|-5L*ll 71- q A] o] T^i ^ 71- s 4*H1 % 4 41 °1 # il 
TgJ-31 5 Ofl O] H, 4 *1 O) T^l ^ TFfl ^ «-EftOfl O] H, 4 *1 O) T^l ^ 
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u)l ^ s STX] £.6$ o] q 41 °1 # il Ef t °11 °1 H, ^ 41 °1 # il 
S^_TX]^0]]0]E;N.-5f0]H-#A|^4|0]T3|H<y ££^ ^ 41 O) T3| ̂  

7KS.MHH# ### ̂ *11. 
[^^J-20] *lll8lMl 9X°]*\, 

til^EfolH^ ^*117f <£ ^^<13:^1^13^ Zi^-3if 
^4l°Hil #-§-711 ### ̂ *i 

[^ 21] lU- Ml *1 *11201]- ir ̂  t tb U"^ ### 1 
^*11 Ml ^ #^°l ̂7}Q 91^^ A ̂  *11*11. 

[^^%>22] *fl211Ml 9X°]*\, 
*1 s-g- o] *] ̂  *fl *ii. 

[^U-23] (l)tii^EfoiH^ ^^-*111 ### tiiiEf *ii<yoi 
<M-#£4> #7H ̂ ^O_S. #M1; 
(2) 4M (1)S] #-§- ^^-l-S^fBl 9l"k& tillEf *11 # S] N T^Tg-4 
*11S] ff of V] t4> #7] i til ^ Ef O] 7f ^-ff 
### ^^^11 #M1; ^ 
(3)^51^1 ^^*11^1 til^EfolH^ iHMN 
#<^S^#Fc til^EfolH^ 
^*11S] <$&• zfzf Fc ^ ###4 

### ̂ ItNl ̂ ]^Br #7fll a^f^r, *niu-si 
### *)1^##. 

[^^%>24] *)1231H1 £M*1, 
til^EfolH^ ### tillEf *11 # ol of ul icAV #7l 
Of# ZLf- ££^r El 4 ^ ̂  H(peptide), 
•§111;1 E] j£_of*|] ig-(hemithioacetal), °] #(imine) ££\r 
EliLTM-^-^iSH-SlTM ^1 (thiodioxopyrrolidinyl) -fi u'4 H^^f^r 

*11^##. 
[^H-25] *)1231H1 9X°]*\, 

til^EfolH^ ^ <£ i^cH A A tMl^lH 
-ff£*11, ^M1 °1 # H -ff£*11, ££^r ^ 41 °1 # H -ff£*111 #-§-7] S 
3Hr 31# 7)1 S##. 

[^^J-26] *)1231H1 9X°]*\, 
til^Efoin^ ^^-*11^1 <# AA ### ^Ef *11 #si N 
^#4 Til SI ff of# t4> # 7l ^ ^ Fc °J ^ Si 
Of# t4> 4f7l ^ill Si of# ZLf - ££^ El 4 ZLf-(thiol group)4 

Tii^##. 
[^^%>27] ^123%H1 9X°]*\, 

#^EfolH^ ^^-*117f «a= ^#011 zfzf Jflltr-ll^H ZLf-2f 
^ 41 °1 # il ̂Ml = °11 o] B #-§-7] 1 A # Til S##. 
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[^U-28] 

[ ^ :rl} 29] 

[^^J-30] 

20 

PCT/KR2014/001597 

*H23lH 
(1) pH 9.0+2^1 ?A9l 
*11231]- *fl28lJ- ir ̂  t tb 1H1 

(1) $\ 9l#W # til^r 1:1.5 
Ml^l 1:1091 *11^^. 
*11231]- -Lfl^l *11281]- ir ̂  t tb 1H1 

(3) 91#^ Fc °J ^ # M]^ 
1:1 MH 1:1091 ^91 *112:^. 


