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^ f 41: ® °1 ̂  ?1*1 ^ IGG4 FC 

4 4^4 44^ 4 sHS4 44?t IgG4 Fc 44°fl 44 4 °H, 
444°-S4Fc°ll 44°I44 7l^oj 3)^S]-£]ji 444 4^4^4444 
44 ja^o] 4o)^l ^o_4, 444 444 444# 444^1 ̂  §4r 
IgG4 Fc 44 °fl 44 4 °1 rf. 

ti11 ^ 7] IET 
4444 444 444 44 ^4^44 444 44^ 4^4 6\ ol-g-£]ji 

44. ZLfr|4 44^ 44^ 44, ̂ 7l1 44444 44^1 HS444 =-oH 
44^4 44 4 o| 4 4 ifl ^JE 4 <*J 71-# X] 44 4 4 
4^4^ ̂ l:7HS 44.^1^44^ 44 4 # 4,444 
4 4^4 1^, 4 4 ifl 451# 4 4 44 4 4 4 4^ JL44 4 4 S. 
^A 6H2}T4 %-*-£- 44 44^# 44444 44 444 ̂ 44 4 
4 4 4 4 °] TT°11 £ 4 4 4-3-4 -§-*11 A. 

444 444 44^ 44 ifl 444#47H7l7] 44^1,44^ 4^f# 
44471714, 4^. 4^^^-0-^-4717-14,^^ 44^ S4°ll 444 
JI441- 4^4 ̂ 4 4444 4^^-S 44444 44 444 4^4°| 
0^444 451444. 
4^44^44 444^^71-4717] W4£44 

447>, 4^4S44 Fc4 44^44 -Q-^0!1!. 
Fc °J^4 4^4^444 3.-TT 7144 44 444 4^ ii4-^4 

44 (CDC, complement-depentent cytotoxicity), 44 -4 ̂ 4 7rll 5-44 (ADCC, 
antibody-dependent cell cytotoxicity)4 44 °144 ~A 4(clTector function)# 
4444. a4, Fc °s ^ °fl ^4 44 FcRn 4 ^ 4 4 FcRn 444 4 
ifsH 444<?1 recycling#- 44 44^ 4471# ̂ 7>4 4 1^4 IgG4 
4^#^444 <^4# 44. °1&|4FC °J^4 4S4 44^44 44# 
44°i 4^4 44^ 444# 47M71 JI4 44 4471- 4444 
4*J444. 
nei4 444 4^4 yov^°ll 44 4^>4 Fc 44 44^ 4^4S44 Fc 

°J^4 44 44,4 44^^4^4 71-=44 444 4^ -wA0) 
7l-444,444 4a°114 4^>44 44°11 444^^ ̂  ̂4 *1^3-
44 -§-W°l 71-444 444 4^5)- 44^ 44^ f7f^f 
44 °l 44. a4,-0-4°fl 44 4S 44 44 ̂ 4> 444°i 4^44°! 
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-fr^ §1# °W 5} ^ ̂  T^l 
^ §14^ ^1^-i: 7}x)5L 9.M. 

[9] aft #7]<^ Fc^ ^ #^^1 ^7l7> 
Fc £5L §l^r °1^ 7l^o] 

Til5,349,053). Fc °S ^ ̂  °1 ̂  £] 7] ̂ ofl S] jasfl # A] 7} 7] 4 FcRs# 
M^Br ^15°11 ^ ̂ 5# -fr^Br 
A>o]£7j-o]o] ^ -fi-^1^14. £Efh 
-0-^ *11£: <?1^H ^ T^olr^ 
^7l ^X\ #<*!#-§- ^ 7}^S. §1^ ^ 7H #*] # 7}x]5L §14. 

[10] °H ^1 1^ ##7]# -fH^W# °l^ 7l^o] ^ 
°|-g-^-jl^-^Br ^^7> %t\. Cole ^ Fc 

n^-g-^1 °fl tfl ^ ̂ 15]-^ o] 7i±Q Fc -fK^l# ^^>7] ̂  sfl CH2 °J ^ ^ Fc 
^tMl ^Br 234, 235 ^ 237#*11 

#7] # ̂ S]-\i ^.S. *1 ADCC^l °1 ^ Til Jg # S.JL^}^^(Cole et al„ J. 
Immunol. 159: 3613-3621, 1997). °1# 2-^ <?l^Fc ^^4^ 

O]^ pc^ ^ 3. T£<^ £- 7}^ ^ 

9XSL^ ^ Fc 7l gj # ̂ 5L 9.M. 
[11] ^ t^^£# °1^B] 7]^# ^ 

^ 7l±X\ 71 7] ^ fb ^ ̂  ̂ S. # ̂  Til 7j ̂  ̂  °1 
Til5,585,097^ CD3 U-SflS] $]2:X\ ^iflS]-

^]:7]<y CH2 51^1 •£] £] 297#*11 °}^2)-5]-^[ ^7]# t}-s. oj-u] ^A> o_^. ^J^r]-^ 
til^iflSl-^ -fr^^l- o] o-£^7l-FcRn^-g-^^ 

1^ #^715] #5]-&o| 7l±Q ol^B] 7]^# 44^4-
^-^4, o] yj-wq o^A| X\^ AflS# 
#^711^7--] <?]^£]JI 7]^ ̂ r §14^r^-7ll^ol ojr]-. 

[12] IgGFc7.i<|!# ol-g-^l- T^wfl^ -g-^-i- ^^1 FC°T| 2\$r °) 
7l^# 3)^51-^1-71 ^ ic^ §l^r ^^IgG4FcOl4.IgG4^r 
IgGl^l- -frA>^ ^^1^1 ##71# O]3SJE] 
7] ̂ °1 ^"tfl ̂  o_S ^ §14. ^ 4 IgG4\r °1 Bl 
7] ̂ °1 §14^r °11 £ X\ «i o]] o] ̂  s$ xfl ofl *\ IgG4 

^vsl A>^ja^ol ^614^1 -§-^# *)£--%- 4-g-Al 3. o|3l-g-ol 
§l\r JS.JL5] §^4 (van der Neut Kolfschoten, et at., Science, 317:1554-1557. 
2007). ^, IgG4 Fc# ^ -§-^ Si 711 Si ^ S. *>-§-*1 *$ ^ ̂  °H ^7fl ̂  
IgG44A>#^^°l lgG4^h ^>°l-tL5]H# ^^^>7-14 #^^1S 
^711 ̂ >&| ^Hflo^ ^#^^^1^ ^ ^S##7ll 
£] \r ^-71171- ^ ̂4. o] ̂  IgG4 Fc #^4 ̂  S] %*$ -g-^ # 
yoVlw-^-S- ^^>^1-^-, in vitro0!] *] ^^>^1-^- ^^Sl -S-^ll^^-S. ^j--^-^!:1^. 

[13] 
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[14] *H, £ ̂ 7}#^ #7] -f^} 7]^ 
^4^ A] s$ *fl ifl IgG^^ Fab arm 3.$: o] >31 7} ^ o.^- ^ o] 
U-o_^ 5] o] ^1 ̂Kg-^ ^ §1^ IgG Fc ^4, IgG4 Fc 

tHgG4Fc T=M 

^-f, ̂ WH^l IgG4-^ Fab 
arm ^-g-^ °] ̂ ] B] 71^-^^°! &oj ^tlf^It 

^r §1## 
[15] 

J^T]] 

[16] £ ̂  ̂ £ *$ ^ ifl IgG^ ^-§-4 °1 ̂  7] ̂  -f^ ̂  ̂  O] 
U-O_TJ] <q=^-o] 3 o| SA] 3>-g-§ ^ IgG4 Fc *11 ^Br ̂  °1 4-

°-S, ^ t}i}5] 

*1 ̂ 31 <?1 #7] ^ ̂1 ̂  *1*1 °J ^ # 5^Br, ̂  °1 ̂ L IgG4 Fc T=M# 
*ll^Br ^°14. 

[17] ^ ̂ ^1 tl*l *11 f1 ̂ :T-7> ^^£]O| 
#7]^o] ̂ *U] oj 03^. ^o]^ IgG4 Fc T=M# 
<?]S^Br «i## *11 ^Br ̂ °14. 

[18] ^^^1 *11 ir H^l-^SH ^>4^1 ^l^l'?! 
#7]^o] ̂ *U] oj 03^. ^o]^ IgG4 Fc T=M# 

<?]S^Br «i## 5^Br ^l^Br 3M4. 
[19] ^^^1 *11 ir l^l-^SH ̂ >4^1 ^l^l'?! 

#7] T£# ^o] ̂  *U] oj 03^. £ «J-^5 ^o] ̂  IgG4 Fc 
<?1^ ̂  «i## 5^Br ̂  7} ^ v] ^ ^ °] 4-

[20] £E4^^^1£0l^IgG4FcieM# 91^ ̂  5^>^r 
wj) B\ 7} ^ TJ] ^ 1-# Hfl ^.^1 = s fg-s}^, ^ oj ̂  IgG4 Fc 
*11 yoV^ # *11 ̂ }^r ̂  o] 4. 

[21] £rfsa-^6.o^^ ^0]^ IgG4 Fc ^^0] ^ 
^ la"^1 # *11 "§•'°)-^r 7A °] 4-

[22] ^ ^ ^ °1 ̂  IgG4 Fc T=M °1 ^ 7]«-

^^-^11- ^ *11^^ 
[23] 

^JZ]-

[24] ^7> ^O] ZL5] JL ^ifl $] ^-7} ^o] o)^ 
7l^o] 3)^S]-£]o| oio_^ IgG4i4A}^5a^tiH-oj ^°l^llgG4Fc 

*11^^^, ^ ^o]^ IgG4Fc yoVl^ 
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<£*1 BS(in vitro) 4444 4^ 44 444 444 4 4 4^ °fl 444°| 
44°11 ^44 444 41-4 4^401144 44^444# <^44^1 €<311 
IgG4 Fc 44°ll 44 44 4^4^ 444# *1144 4 §14. 

[25] 

£4^1 4^ 4^ 
[26] £ 14 4H 4<^°114 4^-444(Biotinylated) hIgG44 44 4^4 

4S44444-PEG-IgG4 Fc 44 44^14 4 4 IgG4 44^4 °144 
ii^44 ;£4°!4. 

[27] £24 44 4^-444 hIgG44 4 4 4^4 
4S44444-PEG-IgG4 Fc 44 44^14 4 4 IgG4 44^4 °144 
ii^44 £4°I4. 

[28] 
I£T3 O] ^ All- ^ ̂  A} 6] t§ Bfl 

[29] 444 44 4 4^4 4^1# 4444 44 444 #315*1, 4 4^4 
444 7flsHs4 444 4*14 igG4 Fc 44# 4444. ii4 4*-1H°-S, 
4 4^ 4 44 44 4 144 444 ̂  444 4 ̂ 11 4 4714# 4^4 
4 °l 4 44 °J 1 # 5444, 4°l4 igG4 Fc 44# 4444. 

[30] 
[31] 4 4^4 4°14 igG4 Fc 444 47l4 44 ̂ 4 44# 44 44 °S ^ °fl4 

44 44^4°l 444^ 444 4 ̂ 114 4714# 4^4 4°I4 44 
°J^# 5444. 

[32] Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro (4 44^ 1) 
[33] 
[34] 4 4^ 444 igG4 Fc 44 °1 444 44711- 4 741 7] 7] 4 4 ̂  s] ̂  S4 

444°ll£ 444^ 4^144 igG444 44^4 44°11 44 444 °l 
4^44 4*11^# ^4471 44 44 44,igG4Fc444 44 °J^°11 
4*1144 27114 4^44 471 4 444 444°1 44 °J^4 444 44°11 
4 4 *117] 4 °-S4 4 ̂  4 4°l 4 44 °J ̂  # 5444 igG4 Fc 444 4 4, 
4^ 4141 44^4 44 4 44^1 ̂ 4°l 4^44 &4 444 7115HS4 
444711 444 4 §14# 444514. 

[35] 
[36] 4 4^^1 igG4Fc 444 4714 44^ 14 44 ̂ 4 4 44 44 °S ^°114 

84*11 4^^114 4714 5444 l 44 87114 o}4^4 4741- 444^ 
40^ §14 oj^# a44 4 §14. 

[37] £E4 4 4^4 igG4 Fc 444 47l 444^14 44^4 444 44 
°J^°114 1144 4^114 4714 5444 1 44 87114 44^4 47171-
444^ 4®14 44 °J^# 544 4 §14. 
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[38] ^4 4^5] IgG4Fc 444 471 444^15] o}v] ^A> A-] *U] 
844 4^44 4711-5444 1 44 57flSl 4^4 #71 £E~ 

11^*11 #711- 5444 1 41*1 571151 ol-T3l^##7l7l-^^£lo| 
igol^l *U] 544 4 §14. 

[39] 5] IgG4 Fc 444 -tf 7l *144^ 151 o}T3l *]&$] *U] 
844 4^44 #7l# 5444 1 41*1 371151 <4-T3l ^A> #7l £E~ 

1144 4^414 #7ll-a^l-^ 1 44 371151 ol-T3l^##7l7l-^^£lo| 
igo^ *U] §14. 

[40] ^7] 44^4 44^ °l 714 444^ 4 4 §14. 
[41] 4 4^5] IgG4 Fc 44^1 fl*l °J<44 444^ 15] o}v] ^A> X\ g[ O} 

li«i ̂ 45i x\^Eii o] #7l ^ 44^1 4^41 447144 544^4 4°1 5]*4, 
27115] X\ o] #7] 71- 2_ - Til 7j £] 4 ̂  4 4 4^1 ̂ -S. 44-

[42] <4 4 44 44 °J <4 4 51 271151 x\ ^Eii o] #7l ^ 171151 4 ̂ 4144# 4^4 
4 <44 44 4141 4# 514, 4441 ̂ 4 4°l §14 JL44 4 <44 
igG4 Fc 44°11 4 <444. 

[43] 

[44] 4 4^ °fl §1'<4 4, 4 3 <4 4 444 44 44^14 444 ̂  ̂ 14*4 
44^^-S 44°11 44^H 44^ ^444 444^4 714 44147ll 44. 

M- ^ °11 ^4^1 ?11 sH4 4 4^5] 4^4 44^14 44^1 ̂ 4451 
4^4 2) ±$\- 444 44 °fl 44^1 *$ 4141 4^ 4 4 471-4 , 41 si <4 °fl 
444 44^1 4^4^ 444 4444 7145] 45144 4544 44 
iL41 444 ZL5] JL ^ ̂tifl^si-si ^^-oi ^o_s. 44. 

[45] 
[46] 4 4^ °114 IgG4 Fc 444 IgG45l <% % ifl 7}# °J *4, ~5~ 41 -?r 4 °J *4 

i(CHi)4^ill 44^<4 l(CL 1)4 7115]^, ^ifl 44^<4 2(CH2) 4 4^ 
44°J<4 3(CH3)444 ^i£^oll ^ol^ tl^l (hinge) 444 
5444. a 4 4 4^ ̂ 1 igG4 Fc 44444^444^ °-3- 444714 
444 JL44 44 4, 4 <4 4S445] 4 ̂  ifl 7>«i °J <4 44 *ll 51 4JI, 
44 441 440J<4 l(CHi) 4/a^r 440J<4 i(CLi)4 544 
444 Fc °J <4 4 4 §14. a4, CH2 4/a^r CH3°11 4444 44^1 4 44 
4^i t4 4 4 <4 4171 si <4 ^ oi ri__ 

[47] 
[48] i£4,4 4^^1 igG4Fc 444 44^ 4^114 44^4 4^4 °151 44 

-^-5L4l(mutein)# 5444. 4 4^ °fl $X<44 IgG4 Fc 44^1 4 4 -fr£4l 4 
44 °J ^ 4 41 51 ̂  q-P] ̂ 1 «- ̂ 51 ^ <£ 0>T3l tAj. X\ ^>4 Ol Aj-o] 
4U1 ̂ 4 47] 7} ^4,4<4, ti]^4^ £ri^4-j ̂ ltir <4451 1 
51 ̂ >&| #oi ̂  x\ 7H^ 4# 51 v] ^rf. ££4, °144 444 ̂ 444 
§14 4-4 71- Til 71 £l 714, ̂  ^ Fci4 N-4451 4 4 4^1 ̂ 4°1 Til 71 £l 714 
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Fc5] ^SL^d ^7l7>^-7>^ §1^ *§- 4'^$\ 
-ft-51 *117} 7}^}t^, ££fh o]g\B\ 7]^# ^^7] ̂  iSClq 

^ 7} *117] € r£ §1^, ADCC ̂  7} Til 7j 51 °M. °1 ̂  ̂  Fc 
°J^5l X\<£ -fj-51^1- *H^Rr 7]^ ̂ 1^^-711 *1197/3463 liL, 
^*11^-^1^711 *1196/32478^ ^-°11 7>|^1 Si ̂  oi^_ 

[49] ^7}5] o_S ^*17H ^ ^HlH^^Sl o}v] 
-12.35:-^- ^s[] vrL°)^°ll ~o x] i-:l °1 5lcl (H.Ncurath, R.L.Hill, The Proteins, Acadcmic 
Press, New York, 1979). 7H1" °.S. 1 ̂ ic# #7] Ala/Ser, 
Val/Ile, Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Thy/Phe, 
Ala/Pro, Lys/Arg, Asp/Asn, Leu/Ile, Leu/Val, Ala/Glu, Asp/Gly ?!-5] JI/sl-o] c.)-, 

[50] ^-T"°11 tLl'^1"i: ?! ̂ [ ^-(phosphorylation), %S)-(sulfation), °}~l"fisl(acrylation), 
Lo" S-Hgl ycosy 1 at ion), ul) 3]-(mcthylation), 4 Li] 4! S-H larncsylation), 
°]"7rl| ¥l Si(acctylation), °1-V. 3]-(amidation) -<f SL^ (modification)^ ^r5L 5lcf. 

[51] 
[52] £ ̂ 51 IgG4 Fc #^£7 ±, ̂  ±, 5)1 *1, «, 

^,7}^o}& ^#71^1 ̂  §l°_^, wl-sJ-^^T]]^ oj# 71^014. 
[53] ^^5] IgG4Fc -C7 <?!*]: ^ ±, <$±, sfl^l.^-f^, «, ̂ B], 

^-5] Fc ojo^ ul^^-S-^-Bl IgG4Fc 
^ §14. 

[54] ££^,IgG4Fcia:^^ , € <3 H °fl ^11 ̂ 7}Q 
#±*1 ££^r 71- Til 7-1SJ f§ Hfl ^ oi ̂  o] ̂  ̂  ̂  Fc 
^-iflSl £E^r *117-1 ofl^ yj-B^ ^ ̂ o)^ 
-fr^^ ̂ 4 91 ^ °1 °l-§-€ §14. ^7H, FC°1H 
^$[7\ 7117-1 £] Fc i^l(clq)5l ^^ol ̂ 7-^1 
%>^l-5l^^ ^15^-^ ££^ iL*ll-5]^^ ^15^-^M #4: ££^ *117-1 £] E-S-, 

-fr^H ̂ 4. °l?i ^l-^i 
7fl5lo|S*l5l ^SflSl S-^oll 11-WrlBflr ̂ $\7\ 7ll7l£l7l4 
«1 IgG4 Fc O 1 5} § % o1 rf. 

[55] £ ̂  °fl *1 ^1 7117-1 (Deglycosylation)^ *117j ^ Fc °J ^ # 
til^ifl5)-(Aglycosylation)"^r €^^15, 4^^-711^ tfl^°11*1 

^Fc ̂ ^#51^^. 
[56] 
[57] JEtb, ^7 ^ 5] IgG4 Fc «1Efol 5] 7fl ^ ̂  $ 0] + 

9~M. H>^^-7fl^, ̂ 7^51 IgG4Fc^^7 #2] ̂ 1^-1-211-^ 5] •grfl 7fl^Sl 
^ §14.1-sliH^l #5]#o]l 7fl^sllgG4Fcia:^^Fc T3:^#pH7 

°1 ^V»l ^ pH 7.5 ifl *1 pH 9, M ^V»l ^ pH 8.0^1 *1 1-5] € ̂ 1 
#5] #4 tiKg-Al ^1^ ̂  014. 

[58] 
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[59] 4 4#°11 #°14 4*1 44^1 IgG4Fc 44^1 *1*1 
A]<5|<5] X\ <g#J: 15) o]-T3] \^X\- A]<5|0]]A] 8#*fl 4 11 #*11 5] 4—BH4 #7] ir 
0]^^7}^S\JL o]ofl ^7].^ <£«_ oT-ulicAVo] *U] 

444. 
[60] 4 4# °11 *1, *1*1 °S ^ °fl *1 445] 4 4# ̂ 4 #7] 5] 44 1 ifl *1 87fl 4 4 

9X°-^, °H 44^1 °1714 444^14 4 44. 
^ O.S., i # !:<H, 4 4# 5] # o] £} *U] oj 03 o. x\ o] #7] ̂  

11#*11 4^114 #7l#ol ^^£1 ^ 4°-^, 8#*11 4^114 #7l# 
S44&I olsq-^^^q.^.^^^2711 4*1 87fl5] o^^o] 
jr §1^-^, ££^ 11#*11 4^114 #7l# a^>&| olsq-

2711 4*1 87115] o^^o] ̂ £} ^ eO^ 
[61] 4 4#^] #o]£l *U] ojo^ 0ll##o];^7l5] o}v] tAj. x\ <£ ^ ̂ >45] 

<>}v] tAj. X\ 7}^ jr 9.M: 
[62] Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Pro-Ser-Cys-Pro, 

Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Pro, 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser, 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Pro, Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser, 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys, Glu-Lys-Tyr-Gly-Pro-Pro-Cys, 
Glu-Ser-Pro-Ser-Cys-Pro, Glu-Pro-Ser-Cys-Pro, Pro-Ser-Cys-Pro, 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Ser-Cys-Pro, Lys-Tyr-Gly-Pro-Pro-Pro-Ser-Cys-Pro, 
Glu-Ser-Lys-Tyr-Gly-Pro-Ser-Cys-Pro, Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys, 
Lys-Tyr-Gly-Pro-Pro-Cys-Pro, Glu-Ser-Lys-Pro-Ser-Cys-Pro, 
Glu-Ser-Pro-Ser-Cys-Pro, Glu-Pro-Ser-Cys. 

[63] 
[64] 4 4# 5] 4*1H4 44 4^4 o]# l<3fl Ifl oil 4*1144 IgG44 

4 4# °fl 44 # °1 4 IgG4 Fc 444 s§ 5] ^ 5] 44^4 7} 4 
«-# E ^6Bazf o]# l^oll IgG4Fc4 *351444^4 

44*11 # 444^. *1 4 4S #1 4°1 *3 5] ^ tg-Sfl # o] -g-^ Western 
blot44#°-S 444 <y#igG445l 44^4°11 ^344 4 
ol ±=. H-xl-— AS ^ £] XI <»-£--£- 35-01 ̂ >41 Ol 05 rt. M T- TIT^r T- (S i^paniiaT MM LT. 

[65] 44*1 £7 4# °11 44 # °1 4 igG4 Fc 444 41-# 3 4 711 si ̂  S*1 444 
^4, ̂ 4114°114 #^#s^445l 41-^1 
#471# *Ss1^# 7fl^4^m^11 ̂ 4711 4^€ ̂  §1## 4 

§14. 
[66] 
[67] ^7 4^ 51 rfs otBfl oil 44, ̂ 7 4^ ̂7 4*1 °S ^ °11 *1 44# ̂4°1 

4451^ 44^1 4^^114 4714# 4^4 #°14 4*1 5444 
#°14 igG4Fc 44# 4s#44 ̂ 4 4 °11- 5444 ̂ i# 4^ft4. 
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[68] 
[69] ^^#5] igoj^L IgG4Fc o}v] 

*1 s (Pro-Ser-Cy s-Pro- Ala-Pro-Glu-Phe-Leu-Gly-
Gly-Pro-Ser-Val-Phe-Leu-Phe-Pro-Pro-Lys-
Pro-Lys-Asp-Thr-Leu-Met-Ile-Ser-Arg-Thr-
Pro-Glu-V al-Thr-Cy s-V al-V al-V al-Asp-V al-
Ser-Gln-Glu-Asp-Pro-Glu-Val-Gln-Phe-Asn-
Trp-T yr-V al-Asp-Gly-V al-Glu-V al-His-Asn-
Ala-Lys-Thr-Lys-Pro-Arg-Glu-Glu-Gln-Phe-
Asn-Ser-Thr-T yr-Arg-V al-V al-Ser-V al-Leu-
Thr-Val-Leu-His-Gln-Asp-Trp-Leu-Asn-Gly-
Lys-Glu-Tyr-Lys-Cys-Lys-Val-Ser-Asn-Lys-
Gly-Leu-Pro-Ser-Ser-Ile-Glu-Lys-Thr-Ile-
Ser-Lys-Ala-Lys-Gly-Gln-Pro-Arg-Glu-Pro-
Gln-Val-Tyr-Thr-Leu-Pro-Pro-Ser-Gln-Glu-
Glu-Met-Thr-Lys-Asn-Gln-Val-Ser-Leu-Thr-
Cys-Leu-Val-Lys-Gly-Phe-Tyr-Pro-Ser-Asp-
Ile-Ala-Val-Glu-Trp-Glu-Ser-Asn-Gly-Gln-
Pro-Glu-Asn-Asn-Tyr-Lys-Thr-Thr-Pro-Pro-
Val-Leu-Asp-Ser-Asp-Gly-Ser-Phe-Phe-Leu-
Tyr-Ser-Arg-Leu-Thr-Val-Asp-Lys-Ser-Arg-
Trp-Gln-Glu-Gly-Asn-Val-Phe-Ser-Cys-Ser-
Val-Met-His-Glu-Ala-Leu-His-Asn-His-Tyr-
Thr-Gln-Lys-Ser-Leu-Ser-Leu-Ser-Leu-Gly-Lys)# f!'r ̂ °]^1 IgG4 Fc 

*11 (CCATCATGCCCAGCACCTGAGTTCCTGGGGGGACCATCAGTCTTCCTG 
TTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC 
ACATGCGTGGTGGTGGACGTGAGCCAGGAAGACCCTGAGGTCCAGTTCAA 
CTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG 
AGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGC 
ACC AGG ACTGGCT G A AT GGC A AGG AGT AC A AGT GC A AGGT CT CCA AC A A A 
GGCCTCCCATCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCC 
CG AG A ACC AC AGGT GT AC ACCCT GCCCCC AT CCC AGG AGG AG AT G ACC A A 
GAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACAT 
CGCCGT GG AGT GGG AG AGC A AT GGGC AGCCGG AG A AC A ACT AC A AG ACC A 
CGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAAC 
CGTGG AC A AG AGC AGGT GGC AGG AGGGG A ACGT CTT CT CAT GCTCCGT G A 
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TGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTC 
TGGGTAAA)4 4 §1#. 

[70] 
[71] 4 4##*1 ##44 444 4 §14 

7flS# ##4 44^ 444 4^ ̂ 7} 44# ̂ 4 #47l"447ll 444 
£.±9 5#44 444 4*1144 444. 

[72] 
[73] 4 4# #*1 4471-44711 444 (operably linked)"4 44# 7] 44 

4W£4 #4 44^4 4444.34^ 4#44s#44 «|#*11°1 
#4# 44## §14 #4 444. ##4# #4# 444 
7l44##*1 4 4# *1 444 *11^4 7] 44 °144# 4^4 4 §1 o_TJ]; 

Jf oi-^-ol^ DNA44 4 444 #4 #4 4##*1 44# 4#4 S.± 
= 4. 444&| -g-o^l-Tll §4 44. ̂ 4^ 44#Bl4 5S2.B1, 7fl#S4, 
44^4, 4# 4# 4#-X\n^ 4 444 44 44^4 4#4H*144 
544 4 §14. 711*1 ^4 4 44 ̂ 44 444 #*H4°| 4# #44 ̂  
7fl4H*1 4^# #44 3_^ *1121- 45^ (in frame)1°fl 
ol 
M 6]o\ 44. 44 5S2.B14 44# ££4 4^4 1 4 §14. 44 # # 4 i&4 
##4 4444 44 454 4##7l #4 444 4# 4 544JL, 4*11 
7^44 44 # Bl o] % O. a.^1 7] ̂ ] 4. s 44 4 §14. 

[74] 
[75] 2. 44 4^H1 44, 4 4#4 4°|4 IgG4Fc 444 #44 4 §14, #7] 

# Bl 71- S.<y 4 Til s$ #4 Til 444-
[76] 
[77] 4 4# 51 4# #, #7] # # 44 #£)] ̂ 7} 1 # 44 ^4 € # 4 £7f 

444 44- °1 S1 4 4 # 4 5# 4 tfl 45" (Escherichia coli), 44 S1 — 
*1 ti_4# — (Bacillus subtilis), ^JL^£4°14— (Streptomyces), 4512-4— 
(Pseudomonas), 55-44— # 44# — (Proteus mirabilis) £E4 ^#45.514— 
(Staphylococcus)-^-0] §lJ5_4, 44#4T|]4 £fl#"5014. ̂ #54 tfl^SXL-l 
44, tfl 45 BL21(DE3), tfl 45 JM109, tfl#5 DH *1 #S, ̂ 45 TOPIO 4 
tfl45 HBIOI°1 JL, ^.4 4444711 4 til45 BL2i(DE3)°l 4, °ls. *114# 4 
44 o>^4. tfl 454 444 55. °1444 #4# 4 tfl#5°l #314 
4#4# 4444 41417> &7] nfl4011 44# 4^4^445] CH2£^14°11 
^*1144 4°! 444^-S 444 4^4^445] Fc °J^4 ^44 4 
§14. 4^4S445] CH2£^145l 44 4^4^44^1 4^4 4^4°114 
°J44 #44 ^44, 4^4S44°1 Fc 44411- 4444 454 444°1 
#41-#4# 45444 4^454°1 *M£#444 ̂ #4# 
^4444 4^-#£4 4#, ̂ 415] ciq ^.±s\- 444# ^i#444 
4444 4°_s 4#7^ §14. 44*1, #43144 4^4^445] FC°J^4 
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4444 4^4 4444 44444 44444 &4 444S444 o]^E] 
444 4444 &°_44 4^4 4444 14 45!# ̂.4 4444 4 §14. 

[78] #7] 4 B] 5] 4] «q Ail5S4 ^ ̂ 4^ 4^ £ SflAils. £4 44 4 4 
44 £ 5444, 4 4444 444 44 44 44 454 44- 444 S4 
7] 44 4 444 rlf T §14- 4 4 44 °fl 4 
47144444444 (electroporation), 444 44, 4444 (CaP04) 44, 
4444(CaC12) 44, 444 444H. 44 444 514, PEG, 4^H4 
44 4 H, 45444 44 £fsm 45. 4444 ^44. 

[79] ^7] 4 ̂ 4 44 4 Bl 7} S.<y 4 4 *$ ^O. ̂  ol t^-tfl o_S yll 
[80] 444 44444 44444 4444 544 44 4444 ̂ 444 

444 4 §14-. 444 4444 444 444 °-5. 454 444 444 
444 4 2.-E- o-^n o> #7] Bfl^l^ *L±Q ^ 
4444i 444 5444. 444 4 §14 4^44 ll^r, 55!4", 44, 44, 
4-4(fmctose), f£2, 44, Itsss]- ̂  4444, 444, 44444, 
4444, 3^444 44 44-, 44^4, ̂ 4444, 44444 44 
44-4:, #4 44 4 4444 44 4^4, 44H44 44 4-714:4 
54-44. 4 ir 4^44 44 a4 ̂ 44 4 444 4 §14.444 4 §14 
4^44 ll^r, 4^, S5i 444, 44, 44 444, 444 44 4(CSL), 4 
4444- 44 44 4^4 4 &-±, 4442.4, 4442.4, 4442.4, 
444-2-4- 4 444-2-4-4 44 44 4^44 5444. 44 4^44 44 
£E4 ^44 4 444 4 §14.44 4444 44 °_S4, 4444^44, 
444^444 4 4444 ̂ 4-44 44 544 4 §14. £l 
444^.44 a4 4444 44 4444 544 4 §14. ^.4 4, 44544 
444, 4 444 444 44 544 4 §14. 44 44 44442.4, 
44444, 42-44, 44 4 444 44 4444 4444 444 44 
4 7I-44, 4 444 pH# ^4 4 4 §14. £l 4 4 44 4 4 44 4444 4 
4^4^4 44 ̂ 544 4444 7]a 444 444 4 §14. £l 
4 444 S7] 441- 44 471 4 44, 4 444 5. ̂ r± ££4 4^-44 7l 4 
(4,471)1-4444. 4444 4£4 ̂ 4 20 44 45,4444442544 
40 44. £1 4J1711- 444 4 §14. 4J1711- 4444 4444 444 
44 44454 444^4 44444 4 4 44 444 ̂ -444 44. 
444 44S444 IPTG 44 4444 4444 444 4^4 4^ §14. 
4 444 444 igG4 Fc 444 44 45444 44 4 44s 44 444 
4 §1^-4 444 44s 444 4 §14. 44 4 44 44&4 444 444 
4 4 44 4 44 4 4 4 4 §14. 

[81] 
[82] 444,4444 44 44 4 44,4 444 44 4 igG4 Fc 444 4s 

444 4444, 4 444 444 igG4Fc 444 ̂ 444 444 5444 
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WJ) El 7} Q T3] = s ̂ 1-4. 

[83] 

[84] -#7] ofl 45} tfl ^>5 ^ ̂ 1£°fl *1 *3#7] IgG4 Fc 5] 
^4. ̂ 7H i-AH ^l-aZf 

^41 ?A o] 4. 
[85] 44*1, ̂  ̂  4 4^ <#Efl ofl tq-5}, £- vJrx$ o. ^ Aj-7] ̂  ̂  o] ̂  IgG4 Fc 

4^3 °| ^7]# ^4 4^- 41^44-
[86] £ 4^ °H*1 5}# ^441 r ^1441^ 44 °1^ 4#o| 44 o]44 ^>7] 

4 °| 4 IgG4 Fc 44 4 4iL 444^ §l^r 4 # 4 4 
[87] 4#°14 ̂ CK^I^ITII ¥^4 4^4^ ̂ 4^^ 

#4# 4444, l-5]^Efo]H, 44#, 44 ̂  5444 °H1 
41444 g^4- 4#^ 444 44 ̂ r, l-5]^Efo]H 4#°I4. 

[88] 4^44 l-5]^Efo]H 4#, l-5]^Efo]H 4# 4 444 
4#4 ̂ 44 44^. 4444, 4414°11*1 444 4^H 44°ll 44444 
4444 4^44^4 44 44 44-

[89] ^7l IgG4 Fc 44 4 4# 0} ^ 4^ ̂  ̂  o] t§ ^ M §1 ^ ̂  ̂ o> o_^ 5 

47] IgG4 Fc 444 444 444 44S 447l~444. 
[90] 
[91] 4 4^°ll §1^*1, 444 44°|H4 ^4 £E4 444°|H4 ^4 2.4# 

544 4 §1 °-4, 444 44 4 4 4 Efo] ^ 7] o] 4 , ^4 444 "sr>^l 4 
444O]H4 444H4-

[92] 4 4 Efo] 444 4 44 44 7> 27fl o] 4 444 s$ ^ ^ ̂  = 
4444,471 44 4444 44°|H. 44°l oj-^^44 44444 ̂f-Sfl 
*1S 4444- 4440lH4 444l4l"5H44 45l4,l-5l5S44 
45] 4, °H44 0IMSI-I-5]#, 
1-5] ^S.^A>7l-5l-0lH, ofl^ <^*\]^, 
PLA( s-5] S|JL^h polylactic acid) ^ PLGA(#5] -f t;) -^-5] f'-^h polylactic-glycolic 
acid)5|- ̂  i^7}, *1^ ^^"41, 7l^^f, ̂ 14^^ ̂  °1^5] 
Si^r^S. 5^-S^fBl ^insl ̂  9X2-V), 1-5] °111^1 

^ ̂6>°11 °lul 13]# o]^ o-c^ll ^ ̂  ̂6>5] 7l^ 
^°11*1 -g-°l^]-7ll 412f 9X±r -fl-£4l#£ ̂  ̂ 51 ̂^°11 

[93] ^ ̂  °fl §1^ *1, «1 ̂  Efo] ^^-41 \r ^ ^1 7>^ ^ 
9X^,^7} ^ ^^-41^1 ̂  ̂-§-71 ̂ r «>-§- ^H ZLf-, 

^ ̂ r-ll§1 H ZLf-, Jf Hc-il^1H ZLf-, ^^1 o] T3]H(maleimide) Hf - ^ 
A] iJ) u] H(succinimide) -^-5L4lS °]^-Ch|:5l TZ-J^S-^BI ^i^jSl^r ^°] 

^>4. ̂ -7] i *1, q 714 4 H -f!-£41 q *N 4 ii sm] °] B, 
§1 H#*l q *14 T3] ig5 ^ A] 4 T3] ig 71-=4*1 ̂ 1 € ^ *14 4 ii ̂fiL^il °1 B7> 
°|-§-€ ^ §14. ^1,^-7] ^4171- ̂ o\] ti>-g- ^C-il^lH 
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-^-44 «>-§-7ll- 5Hr ^4, 4444 4^44^, 4444^4 
44^14 44°114 *3444 44444^ 414S44 Fc 444 44 
44444 JL4444. 44 4 H. 444 44 444 444^. *344 44 
444 6HH|fO£ 444 ^ 4^444. 144H. 4444 
44pH°H4 N-44°11 444 4444, 44 pH, 4# 44 pH9.0 
^4444 444 444 44444 1144 4 §14-

[94] 
[95] #7] 4 Efo] 444 51 44; ̂ >-§-71 4 4 S 44 4 4# 4 §14- 4 # 

44, 4^ 4444 Hf-ir, 44 ̂  4444 144 — ZLf-, 
5^44 144^ ZLf-, £E4 14 4 H. ZLf-# 7>^ 4 §14- 4^f 444 
^Irr JL^I ti>-g-7ll- 5>^r 44444 #5]## 4444^4 444 S 4444 
4444 444 44444 $]-sft sfr7] §1^^1711-^-71 444 4471S 
444444,414 O.S 14 7^44 4W 444# 4^44444 
4444 4444 4 444 444# 4^4 4 44. 

[96] 
[97] 4 44 5] 44 ̂  IgG4 Fc 444 ̂ 44 4 ^ 4 5] %s§ 

1-51 444 ESr 44 444 # ̂7}*]4 117} 44 4 1 4 1 ̂ 4 44 
444 444 &o) A}^1^9.X^. 44 44, 444 4^4 4^- £E4 444 
44 4444 44^44, 44^4, 44^4 44 444, S.±, 44, 
4444, 44^444, 4444, ̂ ^1, 4^444, 44H. 444 £E4 
444, 4SS444, 444 44444 £6- 44^ 4444 44444H, 
444 4514 4 44444 444 4 §14. 

[98] 44 4 o_S, *3 5] 44 1-5] 4 Efo] ̂ 4 44 4 4^4, 4 4^4 ̂  
isa, 44iL = 4 4# 444^, °JB]5|1^S]. 4444 ̂ ^(4; 
iB^S.^ .UflEf 4 -#P>, 444 41 I 4 B] 4 4 ̂ -g-afl 4), #^4 
4444, 44444(4: 44^4-1, -2, -3, -4, -5, -6, -7, -8, -9, -10, -11, -12, -13, 
-14, -15, -16, -17, -18, -19, -20, -21, -22, -23, -24, -25, -26, -27, -28, -29, -30 4)4 
4444 ̂ -g-^s.(^: IL-i 444, IL-4 444 4), JL4I4(4: 
#^-5i^ll 3)1 tLS*l 4*11 (glucocerebrosidase), 
°] -T-S-ti] o) j=-2-^i 44-711 (iduronate-2-sulfatase), 44-14-f- Al cf Xll-A, 
444 44 44(agalsidase alpha), ^14, 
44-L-1 4 S L] cl xll(alpha-L-iduronidascj, 
4^14#4°1] —Bl 47ll(butyrylcholinesterase), 4 B] 47ll(chitinase), s_441Ill °1 — 
4 4—44 4*11 (glutamate decarboxylase), °] 1;1 #44 4*11 (imiglucerase), 
5] 4*11 (lipase), 44 Til °] S(uricase), 44 
44 444 —4 4*11 (platelet-activating factor acetylhydrolase), 4 4 
4514 4 44(neutral endopeptidase), 4°1 4^4 44 44(myeloperoxidase) 4), 
IB-144 ^ 44S7f4 44 4444(i:iL-i8bp, TNF-14 441 4), 
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4HS44 44 14, 4HS44 441—, B 4^14, T 4^14, 444 A, 
1 14 1 4 1 4, 4 S. 4 4 # #tin ̂  5 ^ 03 s.^ 5J s 4 4 414, ̂  4 
14 14, 41 4414, 14-1 14 4, 144, 
14-4Hl44(alpha-lactalbumin), 4alS444-E, 1 14 4414, 3-
44 4 1 4 4 1*}, 145-i°] °11 44(angiopoietin), *11 2_il-jiL4, 
H 4" 4 (thrombin), H-ff-4 444 44 441—, ]= 4^2.1^4 (thrombomodulin), 
4114 , 4114 a, 4114 , 4114 , 4114 XIII, 14—4 t4 
4414, 4*14-44 441^, 4^444, ̂ H^£444, *1 4 4 (hirudin), 
444 c,c-444 444, 314 14*11, #51-7114*11 14*11, 44 441 H. 
4^444, -^-sfl 4414, 444 a 4414, s44a 
4414, 44-$-—44(angiostatin), 44-£-4 4 (angiotensin), 4 m 1 44 4, 
4 ̂ 4 #4 444, 4*l£4, 144 4 144 TT-3^1, 4^1^.44, 14 
T£^14, 44£4(elcatonin), 44^:4 44 14, 2:4 44 4S- 1 *11 *11 (tissue 
factor pathway inhibitor), 1 5L 44 4, 44 H4 —-!4 4h ^1 1§4 -3-—4 
4# JL = 4, 44 44144(1: 44 4444,2-44 441444(ciiiiary 
neurotrophic factor), 1;£:*|]4*1 — ?! 4-1 (axogenesis factor-1), 4-4—4 lic-
441 — (brain-natriuretic peptide), 44^-42ll 441 414(glial derived 
neurotrophic factor), li] J--4(nctrin), 414 1 *11 44(neurophil inhibitor factor), 
441444,4H4(neuturin) 4), 4444 JL = 4, 414, *1H^14, 
4I4£44, 144 44 4444,4444 JL = 4, 444^, Giucagon-iike 
Peptide-1 44 144-4 (Exendin4)4 44 444 44 44°1—, 41*1 
44^1-ir incretin4, metabolic syndrome0!] JL44 4^r4— S. 414 leptin4 
44 adipocyte^ 4 neuro-cytokine4, 41*1—£44, 1 4 41441—, 
7l-^B4 4# 441H, S451BS4 4#44, 444 44JL = 4, 
jiLJl44(autotaxin), 45114(lactoferrin), 4-$-—44(myostatin), 4"o-44(1: 
TNFR(P75), TNFR(P55), IL-1 444, VEGF 444, B 4a 4414 444 4), 
444 4444(1: ILl-Ra 4), 4SS444(1: CD 2, 3, 4, 5, 7, 11a, lib, 18, 
19, 20, 23, 25, 33, 38, 40, 45, 69 4), 4144 44, 4444 44, 44 
444(1: scFv, Fab, Fab', F(ab')2 4 Fd), 41 1^ 41 44 44 44 1*1 4 
4 4^-4,11 44444 444. 4 411*1 ̂ 4*1-44 4144 
l-sl^EfoiH^r 414144, 445444 414S4 S.3.4a, ̂ f^lS 

444 S4 44 414^1*1 444 4^41 41 444 414 
4^.4, ££4 4114 444 44 4 44 3- 44 144 44 ̂ 4 4 4 1*1 
1-1417} 114 4^41 4 44. 

[99] 
[100] 4 414 414 igG4Fc 444 44 444 4^4 414 1441 

4144 1-1441—4 444 444*11^144 4 444 4SS41 
44444,411 igG4Fc 4444 444 4 4144 11441^1-
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4^4 4#°fl ^ia4°iH ^ 
[101] 
[102] £ 4^ 4 ££ rfs <£Bfl ^ ̂ #7] 4 ̂  4^ 4 ^ ̂  = 

4JL4^ S44^ 44 ̂ 4## *11^ 44. 
[103] £ 4^ 4 ^ ̂  <^*ll ̂  o_S 3] -§-7>^tb 4^1 # 

S44 4 §14. 444 444^ 444- 44*1 44*1 
4^M, 41M1, 7]--g-4*ll, ^4*11, 444*11, 444*11, 4^, 4^. 44 444 
4 §1 °-4, 44*114 44°ll4 44*11, i^*ll, 444*11, 7]-44*ll, 44*11, 
444*11 44 -^44^1 444 4 §1 °-4, 4^ 4^144 44°H4 7] *11, 
41] *11, 44*11, i^*ll 44 444 4 §14. 

[104] £ 4^ 5] 44 ̂ 4 #5] ^ ̂  H>sq- <^*llo_S 3] 44 \r 
444 ̂ 44°1 4444 *11 s€ 4 §14. i# 4<4 44 4*11, 
HS4,44, 4^4(elixir),4^€4,4^, 3414 44 ^§ 31^*11^4 4 

14 44°H4 44 44 ̂ 4 444 *f-<% *11^4 4 
§14. 7l 4, -g-6B5 ^BJ-6B5 ^ ̂15 7fl ̂  X\ yj-^ ^1 *11 ^.o_s. *11 H 4 4 §14. 

[105] 44, *11 *11 SHI 344 44, «-^*11 ^ si4*1151 oflS^r, ^-12, ̂  AESi, 
T3S2, #4 #, 44 S *}<£ 5] S oil S] ̂ 5] #, ̂ V] #, ££•, o}f}X\ o> 3L*-f 

<£*131 °lH, 444, z]^ a^sll o]B, 44 4 s] ?1HH, ItSi, 41 
ItSi, 4 ̂ ^ IIS5,1-5]ti] \I4s.^s., ̂  p||ig ̂ o]H#4 Hfl^oii o]H, 
HS44°|H#4 Hfl^oll o]H, 4H, 4^-314 ̂ 34H1 o]H ££^r 444 4°l 
444 ̂T~ M1^. 3^, ̂-51*11, H"-§"^a*ll, -nr^^ll, ̂ r^r^ll, ̂ S., -n~3]-*ll, ^-T-^ll 

^7}s. ^ 9M. 
[106] §1 ̂  *1, IgG4 Fc ^+^1 °] 7fl5l^S A>-§-^ ^*11 

^ *11 f% ^ ̂ ^5] 
<?]*}5l- ^, ol^ol 3,^oll 45} ^ 1 ̂  

*l#^°l Pfl-f TT^IHS, ̂  ̂ ^5] ^11*1151 if-q 
^ til5L# fi^^Tll 7l±X\ ̂  ̂  9.M. 

[107] ^ ̂ 5] ̂  ̂  &| ̂  ̂ E ̂  ̂ ̂ oj^_ 

[108] ^^^^1*1 711^^1 
51^^^ ̂-7] ̂ ^Sl ̂  5}#ol ^3] oH ^ §l^r 

•?^T31 -T"°1, ^ of , Ji| 31 "T"°1, ^ "l1 "T"°1, ^^ "T"°1, ti] 31 -T"°1, Sll 31 "T"°1, 
2] ̂ 31 ̂  §1^-4, °1 °fl *11 *1 ̂ r ^ ̂  ^-&| A] , 

^7>£|7l tifl^-ofl ^ q^l# 3.^ ̂ [7^ 
•rl °11 *1 5] ^S-^-Bl *HW^Br til-^-^^4. 4^-^^1-711^ 
^r*>*ll ^3ls §14. atb, 44 1-^°] ^las 
°l ̂ 4 ̂  §l^r ^ 4 4 44 °fl 4 ̂  ̂  ^ §14. 

[109] 
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[110] °1 4, ̂ >7l 41*1 i 5] 4°1 4 4^ # ̂ 1 4 #>*11 4^11 4 ̂  4^4 44. 4, 
§1-71 4*1^14 4 4^# °H*1*>7] W44 ̂ 4 4^5] *J ̂  7> °144°-S 
4^4 44 4^4-

[111] 
[112] 4I*| i 1. 44 4^ #S^444*l"PEG-4^ eSl"4 l^Sl *112: 
[113] 
[114] <1-1> IgG4 Fc °S ^ 44 ̂  E15] *fl4 
[115] IgG45l 44°J^#a44^3l Fc °J^##S^47l ^4 445] l^^A-l 

444 14 4^5] RNA# 41] 4°1 444 4°l RT-PCR# 4W^4. 
4 *1, Qiamp RNA 1 ̂ 7} B(Qiagen*>)l- 444°1 4 6 5] 1-31H14 4 ̂  
RNA# 45] 4 :f, o] RNA# 41] ^}JL One-Step RT-PCR 7} B(Qiagen*>)# 
444°1 444# 444^4. °H, H4°MS4 *1 44^ 4(gggcatatgc 
catcatgccc agcacctgag ttcctgggg)4 5 (gggggatccc tatttaccca gagacaggga gaj 44 
444^4- °1 ^51 4^4 4°I4T11 3>7l ^4 IE40] 4 °ll 4 Ndel 
44Jl^ 444^4 4^4 444 ̂ 4 4-3-4 7114^.44 ATG# 
4<^ 4^J1, 4 44:^ 55] 3-H4°M°H4 44 3.44 S444 BamHI 
44Jl^ 444^4 4<^4^4. 0lSJfBl 444 Fc 444 44Ndel4 
BamHI^-S 444 4 444 44Jl^S. *1e)4 44^1H 
pET22b(Novagen*>)°11 4^4°1 44^1—4 4^4^4. 44^1—4 IgG4 
Fc 44 o] igG4 Fc 445] *1 *fl o}v] X\ 4 4 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro4°T|*1 144 31*1 844 
44^4 #7]7l-^^£l §1*1 444 ^45] 44. 

[116] 4 4*H5] 44^4—4pmHMC001S ̂ 44 °-4, °^7l44 44 44 
IgG4 Fc 444 44 «!]44 *1 44JL 351 <* 7} A\ 44 7}*] ^, 44*1 IgQ4 
Fc 444 *1 44^ 251 o>T3l tAj. X\ <^4 4^4. 

[117] #7] 444 44w3jBl# tfl44 BL21(DE3)°T| 1]4 44*1 ̂  31 44 
44fi4^] BL21 /pmHMCOO 1 (HMCOO1) # ̂ 24^ 4. 

[118] 
[119] <l-2> IgG4 Fc °S ^ 5] 44 4 ^ *11 
[120] #7] 41*1 i <l-l>°fl*1 444 4 *31- 1] 4 44*111- 4JL7l(Marubishi*>)°11 

^44°1 4 Jl*l 4 IgG4 Fc 445] 30-o]4^4. 
[121] 4*1, LB Mil4 100 ^1 471 1]444*1144 44 44 44 «1144 ^ 4S7H1 

^ «114# 4«J4^4. 4J17151 4£4 35 44 28# 444^ °-4, 
^714 43ls 7Br 44 44471 ^7l# 20 wm^-S ^-^44*1 500 
rpm^-S 5144^4. 4J171- 4^^°11 44 ̂ 431-51 444 ̂ 14 444 
oim444 S5l4(glucose)4 £5L (yeastextract)# T3l-A(§#5l 4JL 43l°1] 
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4# i= 0^^37,^51 600 ^ OD^°l 80°1 £]^r^l7li 
(inducer)'?] IPTG# M# -fK£4^4. °)9 40 31*1 45^1# 

^ 600 °1H OD&°1 IOO 31*1 120°! 3-^S. 
wll^l-^4. 

[122] #7] ofl A\ 31 #5 H ^4*11 S-^rtf IgG4 Fc5] ## -fj-^-# ^-^^>7] ^ 
4314^ 

[123] ^la^ 3H*1S] *1*11 ## -fr^rl- ^-^^>71 ^ #7] #JL<5» H^f# 2x 
#wfl # ̂  ̂  s] <2} o_s ^ o_ l5% SDS-PAGE ( Criterion Gel, Bio-Rad)°ll 
^7] IgGFc7l-4##^# 4<?14^4. 
4^4 #7] # «"*[£: -5-^^11- -g-^^lS^fBl 
^°-S- 5H-^4 ̂  #^# ^1# 4^4534- 4^ 43. lOg# 
lysis »| 5£|(l0mM Tris, pH9.0, ImM EDTA, 0.5% Triton X-100, 0.2M NaCl) 
lOOmLi 44 44. 10,000rmp°T|4 20^4 441^444 

^4 4 ̂  4-§-^ -g-^1 ^ 2g# 1M Tris(pH9.0) 
20 m L 4 4 4 4 4 4 (solublization buffer, 6M Guanidine, 50mM Tris) 20 m L°l] 44 
^4^4 3044 7>^7ll ^#44 44444- ti>-§-ol #5£]# 40^ 
4 4(2M urea, 50mM Trsi, 0.25M Arginine, 3mM cysteine,pH9.0)# 1011!] 4 7f # 4 
Si 4 # ̂  yj-Afl 7}^ T|1 4 4 ̂  tiV-g-A] ##. HV-g-o] #s # A] s # Sephadex 
G25# 4444 lOmM Tris-HCl (pH8.0) °-S- 4 4 514# 4^4. 4 4 ^44 
4 3iir DEAE-FF (GE healthcare)# 4 444 10 mM Tris-HCl(pH8.0)4 NaCl2) 

444^ °-4, 444 4444 2-^4# 4444 4^11 Phenyl-FF 
(GE healthcare)# Ammonium Sulfate 5]- 10 mM Tris-HCl (pH7.5)—1 -cri:-
444^4. 4# € ̂  444 4^11 Sephadex G25 (GE healthcare)# 4444 
lOmM Tris(pH7.5)S 4444^ °-4, 444 IgG4 Fc# <47] ^ 
Source 15Q (GE healthcare)# 10 mM Tris-HCl (pH7.5) 4~ NaCl 2] -^51 - ['-nil S 
4444 444 °-SlgG4Fc# 4^-4^4. 

[124] <l-3> 5}# #445] *112:1 
[125] 1)444 4^4 *}^4*}4PEG 4444 *112: 
[126] 44 444 431 4 H. 447] # 71-# 4*} 4 3.4kDa4 f-4(4#ejl 444)4 

ALD-PEG-ALD(Shearwater Inc.44)4 4 4 4 4^4 *}44*}7l- 5 mg/ml 
4*114 100 mM 444 4444 444 4^4 *}^4*}: PEG4 #^7> 

1:571- 4^4 ̂ 71-4^4. 44*114 4^4 44^ 
iS44—44—(NaCNBH3)# 44 4£20mM4 £]£# ^ 7H}JI, 4°1H 
€€^1 3^1^^ ̂ >-§-^1 ^4. 7}^<y*}5l o^lic 

H.o^l #in*l o_S PEG71- *}^<?]7}7l-
1:1S ^^*11# <^7l 7f*lJI ^s]^^(SuperdexR, 
Pharmacia, 4 ̂ ) 37] H}| 7i](size exclusion) iEL^L^l-JgLZisfl 32] # #X\ 4^4. 

10mMZl:#-a^3HlB4#o-]l(pH6.0)#4-§-4&l 



WO 2014/193173 PCT/KR2014/004799 
17 

^ W-PEG ^^l# PEG 5]- 7}^ 
W, ̂ l^-g- PEG ^ 27fl5] 7}^ <?]A}7l-PEG^ <W*11 

*117^1-^4. ^*11^1 7}^ <?]A}-PEG 5 mg/mlS 

[127] 
[128] 2)4^^ 7}^ <?]A}-PEG ^^*11^IgG4Fc ^5] ^ 
[129] £ ̂  5] lgG4 Fc 100 mM <?1#^ °fl -g-sfl A] ^ T}. #7] ̂  A] 

^*11^1 7}^ <?]A}-PEG <£313] H ^-g-7li IgG4 Fc 
^ItW?l7] 7}^ <?]A}-PEG <?M*11: IgG4Fc ^5] 

-i-ti]7> 1:57]- £]£# 7}^ <?]7}-PEG ^^*11# IgG4 Fc ^-^-fr 
^Hr^°11 7^1-^4. ^TllST-l i4B#^l^>ic^.S.^|-olHSl-olH(NaCNBH3)-l-
3)^^£7l-20mM^ £]£# ^7>^-^4. «>-§-^l-i:4^^ 20 ^1 

7117^1-JL 2f5J^ 7}^ 9l*}-PEG-^^rS-^r& ^ItN# 
^1^-7] 5I^HSP>£ZL5llsll- 20mMB5li 
^Hr <^(pH 7.5) ^ ̂  Sf^] DEAE (Pharmacia, *1 ̂ )°ll #7] ^Hr## 
14JL 1 M ^Sl-M-B#(NaCl)# 

0 M -> 0.5 M) ^ M 7}^ <?]7}-PEG-IgG4 Fc ^ 
:ItN# ̂ 711^4. <^o|*l jTfsJ^ <?]7}-PEG-IgG4Fc ^ 

4H £Ur±*&2\ T^-g- ^6]# 
= *H7^>7l ^7>S <#°|£- ja^^*l HS^SZLEfls]# 

7}^ <?]7}-PEG-IgG4Fc ^ 10 mM 
°H1H# 4B#(pH 4.5) ^ ̂  5H ?] polyCAT ^^(PolyLC, *1 ̂ )°11 "4J1 1 
M ^ Sl-M-B#(NaCl)# 10 mM <>HlH# 4B#(pH 4.5) ^ 
^£^flfl(<*i SfM-B# 0 M -> 0.5 M) ^ -jr-B] ^7} ̂  711# €*1 

7}^ <y7}-PEG-IgG4Fc T=M 7|#*11 (HM10460A) # ̂ n^>7ll 

[130] 
[131] 

<y^>IgG4A>^ia^: 30-a] 
[132] 
[133] <?]^IgG4 2mg#20mg/mL5l til^.^-7-NHL-g-^4 1:10 ^7} ti]^S 

-^ u'^F°:l f l Vl IL xl Al iI -T f 19^ Vl Vi ''-i ?-| L']- ^! ̂ -g] 7] JL(Biotin Protein Labelling 
Kit)(Roche)S. 5lBSJfB] -g-i^l 
^s]?F 1% v/v# *)SLT=[ 5.^1^ IgG4 
1.5 mg4 HM 10460A 1.32 mg# 3 mL^l 1 ̂ of] ^ 7>^|-^ ^f, 0.5 mL ^ 
671151 ^ W.011 5 37 yfl <$71 oil Bfl ^>^4. 0, 4, 10, 24, 48 ^ 
^-W-l- -20°11^1 4 1#7,1 5^4 
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f!fr ^(protein sample buffer)^ 4-15% 
SDS-PAGE# €*1*1-$! 4. 

5*1^1 IgG4^HM10460A# ^7l0J^ol 
^ PVDF membrane (Immobilon-P, MILLIPORE) -°-S #<?1^ GCSF 

o) -§-§>&) o]§ ^2:%I£, 
#?! {[' IgG Fc #*1](Anti-human IgG, Fc specific, Sigma)-, r 5% skim milk -l f S 

1:150000 -(t GCSF #*ll (Human 
G-CSF Assay Kit. IBL)^ 1% skim milk 1:2000 

^ Bfti) T^-HRP^ 5% skim milk ^?1°I]A1 1:5000 s| *] 44 
^>-§-^>^4. HM10460A-cr HM 10460A 7} *11 4^1 7] $] igQ4 Fc 

^ ^ 7flS] G-CSF# <W*11 (94 kDa)^ IgG4 Fc ^(50 kDa)# 

[134] «>^, HM10460A71- IgG4Q #-§-# , 100 
kDa, 122 kDa 37} $\ ^7>7l- 4^-7$ *3 ^ € 7A °-S- i#£] 4 Western blot ^ 
^4, o)2\Q ^B^Eftil^-HRPS 
i4, <?14lgG41ane0lH 75 kDa 3.7] S\ |H7} ̂ -Ef^c-il, o} 7^ o]^igG45] 
^ 5] o_S o] o] o] # igG4S^f B] 71- ^ ̂  £] ̂  ?A °1 4 (S- 1). 

[135] 
[136] -i*H 3. <?]# 

^*11 <4 <?l^:IgG4A>^ia^: 30-a] 
[137] 
[138] ^^1-SJfBl 1 % v/v# 

^7^1-^4. #7] ofl I^A] *112:^ 1.32 mg5] HM10460A# 3 mL^ 
^## ̂  0.5 mL ^ 67115] ^ w.oH ; 37 yfl $7] ofl A-] wfl <$^4. 0, 4, 10, 
24, 48 1711 ^-tL^) -20°H^1 

4 1#7,1 5^4 &| ^ ^ 0} HM10460A, IgG4 Fc 
Afls ^5£|sq- ^^7,4-15% ̂ i^wll 

SDS-PAGE# €*1*1-2! 4. ̂ 7l°J^ol i^s^l ^ o. 
PVDF membrane (Immobilon-P, MILLIPORE)J5.S. #°1 #<?!'{[' GCSF 
#*111- °l-§-*M #<?I^ G-CSF #*11 (Human G-CSF Assay Kit. 
IBL)^ 1% skim milk 1:2000 sf ^ v) 
%j6BoU^ sq- ^-o] o]^VigG45l-5l A>^ja^oil ^ §i^ 100 kDa, 122 
kDa^l ^7}^r (S. 2). 

[139] 
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^ 1] *>7l 5] Oj-U] X\ 44 fl *1 X\ ^ <gH7). 444 Q] 
444 4^44 ̂ 71^# H°)$. tl*l 
^ °1 ̂ 1 IgG4 Fc 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro. 

2] Til 1 44 ol 6\ X\, s§ *11 ifl ^ H ^ °1 H ̂  ^ 
44 4°|^1 IgG4Fc 

3] Til 11M1 9l°] A1, 4^1 £ 8«i^n ^ *151 Cys #7] # 
1 ifl4 87fl5l 4#4°|7:|4 44^4 ol-T3l^A>o] 
^°|^! ̂ <?1 ^°|^! IgG4Fc 

[^ 4] *1111H1 £M *1, #7] 4^1 ^ 4 114*11 ^ *151 Cys #7] # 
S444 1 ifl4 87fl5l 4#4°|7:|4 °Mi4>°| 

^°|^! ̂ <?1 ^°|^! IgG4Fc 
[^ 5] Til 144 §io| 4, #7] 4^1 °J ^ £ 8«1*11 ^ *151 Cys #7] # 

S444 1 ifl4 57fl5l 4#4°|7:|4 °Mi4>°| 
^°|^! ̂ <?1 ^°|^! IgG4Fc 

[^ 6] 144 §io| 4, ̂ -7] 4^1 °J ^ £ 11^*11 ^ *151 Cys #7] # 
S444 l ifl4 57fl5i 4#4°|7:I4 44^4 o}4ic4o] 

^°|^! ̂ <?1 ^°|^! IgG4Fc 
[^ 7] *fl ID-oil §|o| 4, ̂ -71 4^1 °J ^ ̂  8«1*11 ^ ̂ 151 Cys #7] # 

S444 1 ifl4 37fl5l 4#4°|7:|4 °Mi4>°| 
^°|^! ̂ <?1 ^°|^! IgG4Fc 

[^ ̂ -D" 8] Til 144 §lo| 4, #7] 4^1 °J ^ £ 11^*11 ^ *151 Cys #7l # 
S444 1 ifl4 37fl5l 4#4°|7:|4 °Mi4>°l 

^°|^! ̂ <?1 ^°|^! IgG4Fc T=M. 
[^ ̂  9] *fl 1 44 91^ *1, til 431 4^1 7A 91 IgG4 Fc ^. 
[^D-10] *fli1Ml 91°}*1, 4440^4 711^4 7A9l igG4 

Fc 
[^ ̂  11] *111H-5] IgG4 Fc ^^913.^ ^ *>. 
[^ ̂ 11- 12] *1111 i>5l iS\44 1*1 Bl. 
[^ ̂  13] *1112i>5l «3j Bl 71- £.<y 4 ̂ 1 #. 
[^14] *1113H-51 4*$#4 Hfl44^ ^Tili- a4*>^, *111U- Ml^1 *11 IOH-

^ o|^ 4 44 IgG4 Fc 444 Til^Br U-1^. 
[^ ̂  15] ^ *111 n- Ml^1 *11 ion- ^ ̂  & 44 4°| ̂  IgG4 Fc 

Ta:^0l ^1- ̂  5}!- 4^-*l 
[^ 7--% 16] *1115H-°11 91-^ *1, 5}#^ 44 ̂  ̂  = •£, ^ ̂  = & yov# 

4 yoV# ^ Bfol H, 4 Bl 511 5f 4 4 5)1 S 
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44414, 1^4 4444, 444444 4444 44414, 
JL^, 4444 ̂  44^44 44 4444, 43.^44 
4444, 4HS44 ^44—,B 4ia44,T 41S44, 444 
A, 444 44144, 43. 44 4444, 4444i, 4^4^, 
%•<# 4444,^4 <^4 44, 44 4444, 44-1 44 4, 
444, 44-4—444(alpha-lactalbumin), 4S4S444-E, 
414 4444, 3. 4444, 
44 iS°] 4] 44(angiopoietin), 4] 2_ 4 S ̂ I, J444( thrombin), 
H-fl-4 4441 44 i!144—, 2.1^4 (thrombomodulin), 
1 4 44 , 1 4 £1*1- a, 14 914 , 1 4 914 , 1 4 914 XIII, 
#4^4^41 44 44, 4 *14-44- 4^4441, 
^^4^4441, 4^4(hirudin), 444 C, C-444 444, 414 
4 *11 *11,1-51-414*11 4 *11 *11, 44444 — ^ ̂ 4441,44, 
1 ̂4 441 4 41914, 44 41 a 4 4191 4, S4 41 a 4 4 91 4, 
44 _$.^44(angiostatin), 44 4.414 (angiotensin), 4 13 ̂  
4444, 4 44 44 444, 4*1^4, 444 ̂ 444 
-fK24l, 4^44.^4, 44 4^44, 4 4£ 4(elcatonin), 
442:4 4 7b! ?! 4\ 2:4 ?! 4 4 S. 4 414l(tissue factor pathway 
inhibitor), 4S 44 JL = 4, 441 44 JL = 4, 441 44 JL = 4 
4# JL = 4, 44 44444(4: 44 4444, 2-441 
*144 44 4(cilliary neurotrophic factor), 44i4] 41*1 — 
?! 4-1 (axogcncsis factor-1), 4 -4"—1 r °liL 
4 4°1 — (brain-natriuretic peptide), 44-2-441 444 444(glial 
derived neurotrophic factor), 41 J--4(nctrin), 4^b1 :r 
4 41 ?! 4 (ncurophil inhibitor factor), 444 444, 4—4(neuturin) 
4), 4444 JL = £-, 444, *13.414,4i4£414, 444 44 
4 44*}, 444 4 —4, 4-444, Glucagon-like Peptide-1 
^4 4 414-4 (Exendin4)4 44 444 44 ^44—, 44*1 
4444 incretinif-, metabolic syndrome4] 447F §144— S. 
44 4 leptin4 44 adipocyte^" ^ neuro-cytokine4, 
141 *1 ̂ £4 4, 4141-4 ̂  4'°1 H, 4 4# ̂  4'°1 H, 
S4^HS4 4#44, 444 44iL = 4, 4£44(autotaxin), 
4~£4l 4(lactoferrin), 44.—44(myostatin), 44414, 4441 
441-4, 41SS444, 4444 441,4^44 441, 441 
444,444^441 44 44^-S 4^44 5^-^44 
4444 44 4441. 

[44417] 4115441 §14*1, 4#4 4-^41^4 44444 44 4441. 
[444 18] 4115441 §14*1, 444 4^44^4 ̂ 4414 44 4441. 
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5Hr ^<?1 
*1115^-5] ^ 
*>7l S\ o>ul tA> x\ <^4 *U] x\ ^ <£ jf 7]-
*>451 A] o] ^j-7] nl-4 lg o] £1 fl *1 oj 03 4 s 

IgG4Fc *3 *11 Ml ^ ̂ *11 
f§^o 1 
Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro. 


