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S 7= A g e =g ofv At M G o] o
FIFEE AR R BT 5 3= EWol, 5& ol HAA =
(silent mutation) S A 9 8ki= A o] ofHH, o] 3 M A F7F £& =Wl &
7HAIR=E 7ol 5 el o] W9 Wl Sk Ao Agsit &, A A d e

Apol 7k el ek A = ol ] e e A Lot
FHEAGA 9 55 PE% ARG 240 S YEbAT R 2 g of W 9o

F

O
Ot

o.>L

_

ol
=

T

(e
o
mﬁ_{r

il

u

(e}
0
i

A~
T

A

B wg o] A 80, 454 (homology)' B+ & U A (identity)' > 7 7] 2] 70 %
17 A MR BEE FEE oushy] MR gAE

¢
!

£-0], Pearson et al (1988)[Proc. Natl. Acad. Sci. USA 85]:
bl E £ o] & 0}04 "EASTA" Z 2123} 71& 2 x) o] AF
o]-&3to] A4 E 4 9r}. = EMBOSS #7121 9] Y& Jilﬂ(EMBoss

The European Molecular Biology Open Software Suite, Rice et al., 2000, Trends
Genet. 16: 276-277)(H A 5.0.0 = o] T H )N A =3 = = npok 42,

& 7k %] (Needleman-Wunsch) €31 ¢ 55 (Needleman and Wunsch, 1970, J. Mol.
Biol. 48: 443-453)0] Al-g-E o] A4 5 It} (GCG ZE 13 971 #] (Devereux,
J., et al, Nucleic Acids Research 12: 387 (1984)), BLASTP, BLASTN, FASTA
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[131]

[132]

[133]
[134]

[135]

[136]
[137]

[138]
[139]

(Atschul, [S.] [F.,] [ET AL, J MOLEC BIOL 215]: 403 (1990); Guide to Huge
Computers, Martin J. Bishop, [ED.,] Academic Press, San Diego,1994, 2 [CARILLO
ETA/.](1988) SIAM J Applied Math 48: 10732 X g}gtt], ol & B0, 7 ¢
AEF 8 AR ol o] 2~ AlE] 2] BLAST, 3= ClustalW & o] &3] 57,
FAMY = sdAd S AT 5 ATk

Hefol = o] AEAl, FAM B FYUAlL o & £9, Smith and Waterman, Adv.
Appl. Math (1981) 2:482¢°]] & *| ¥ th 2, o| & 5, Needleman et al. (1970), ] Mol
Biol.48: 4437 £+ GAP 5 H Z RIS o] §oto] HE HHE
Hlagto = A AA = o dv). QoFshH, GAP T2 192 F 44D T U &S
Ao Aol s o] AA =2, FARF D" V(= ob =Ahe] 5 YE
gho. i Ao gheh GAP RIS 913 U B E shepul ez (1) Y Ml
ME2EAYS A 1 19 - AY S A3 09 3he FF 2
Schwartz and Dayhoff, eds., Atlas Of Protein Sequence And Structure, National
Biomedical Research Foundation, pp. 353-358 (1979)°ll <] 3l 7| Al € o &, Gribskov
et al(1986) Nucl. Acids Res. 14: 67452 7}54H H] L v E¥ A~ (F 3=
EDNAFULL(NCBI NUC4.4°] EMBOSS ¥ ) %] 8 v E 2] ~~); (2) 7 3]-& 9] &t
3.09] W9 E B Aol M 4 7|5 5 AE F74e] 0.10 2 E (B A I
e 10, 41 A B 05), R Q) Ed AS A FAEEHE £
At upghA, B owhg ol A AL g H Ao R A, Gof " A B s dAnS
A D EZF] B A (relevance)E YEFA T

A7l A moHA A Ei= ol FEAle M | o] & A dh= 974 E 9]

4 Hi= NCBI 5 & A2 "HolE{Ho] 2ol A A& 4= .

1 AmgH g4 1A a4d o, A7 HAH 549

B2 FAE b, S8 A7 ofn] = 4k2] X] Sh(substitution), 57 Haddition),

A (deletion), 5=2) (modification) & ©] 52| 230 & o] F o] x| = 7ol A A el ¥

o] Aot a4 o} dE T (analog) GA] HAY X754 g4}

e A zE= 3 g ol Al glo] 2EE T
a )

r tm
1o
a2
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[140]
[141]

[142]
[143]

[144]
[145]

[146]
[147]

st o] o] ofu| Ak X7 7F X $hE A 2R A 4= glew, A

A BHE) AL F7EE = o1 b QI wri A o) A A o 2 R E = 2070 9]
obu] AR RE oy 2h H] g 7 i w]-Ad 2] A o] 1 AhS ARR S A gl
1174 & olwm| ;= Ake] 4] A &4 ol = Sigma-Aldrich, ChemPep} Genzyme
pharmaceuticals7} 3£ 3Fg U}, o] 2 g ofu| . Abo] 3k fepo] =9 A 2l
Hefol = M A2 A4 sd Hefol = A 3 AL ol & 501 59| American
peptide company Y} Bachem, 5=+ ¢4 2] Anygene -3l &4 2 vl 7Fs st

=88] ofof] A 3] %] ghi=

7] AREA Fdkobd 1 Y AR Fkel nto] AW el s}

ulol @ wEl Jul & Eahizel, vpol oA el o] o] & B FH X m o}
R0 WA S50 Aol Fabe] B AR Aol 54 AN W71t AT
2] 7|7 A Dol H]Fo] 1 1] 100% X Fol obyl 7%, 1 X5 el zpo]
¥ouge] B4 g Eauael ] AL§ R 4 i nhol AW el Rl Yt
) ARSA Rt FYANA Sel2 Wy o ) Ei AT 5 QoM
FAH R, FHA AZTE FN FRAL, R, KT, TEAL, A BAE,
Holgliz FE Bl A AALet 5 gom] YA upE e olo) S H ) o,
AAA 0% ol § Tbed R BAE TSt AHE T 5 glon), ol
AT ) gz,

7] AR Fas FYANA Se E o Fu] i A2 4
gor, FAHOR BRASL A NE S HAT FRALE | Fatol,
WFEZPE GAT 5 Y, B JYHOE o) § bW BAE Y]
A8 % ot ofol] Al g A =t

woure] 54 §HUNAS Anetd Foot Wl Z R 2 Fe Qoo
Wetol = YAS Fo §E AU 5 Atk F, 47 S 19 LEE LS
Hebo| = 91 5 glo) W HR e Fe o0 AR A BAE ST 5
Qi o, 508 RS = A oy

7] FlEtol = ® A= 17) o] o] opn| mAkg E3FeE = 9l o, of 71T
17035 100074, 170 WA 50070, 170 WA 10070, BE3= 170 WA 5071 €]
obu| e Abs 8 4 glom, W Aol Lzl deleof FEto|= HA, 1o &
[GS]x H 7], [GGGS]x 7 2 [GGGGSIx W 5 F3F51H, o] 7] A x= 1
olato] A F (ol & 50, 1,2,3,4,5 = 1 oAb = glar, A A 9l o &2,
71 x3= A5 1WA 20 F St = o, ofof] Al gk X)) k=
TA Ao R, Bk o] Sleto]l= H71= 10 WA 5070, Bu} -4 & 02 20 WA
407 ofv] A AR FAAE = glom, HAHT 119 ofr] st Hd 7
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[159]
[160]

[161]

[162]

[163]
[164]

[165]
[166]

[167]

[168]

(substitution), 57 (addition), #l| 7] (deletion), 52} (modification) 2

okl A3
o o] Fof A 1= ol A ¥ WP o] Aofuk A 5= 31O}, o] <]

ol 2]
5

RN
i)
10 ’
0 HU riok

A g L

L3, 2 ol A, 7] shekA 14

IgG4 Fe <

T5 o, ofof A E A =t T <

ofu] imqtol x| gyl A
71 3hekA 19 mh g Ao, BV F

shuto] 2 el = ALE Y = e, o] AlghE A =t
871 shekA] 19 Fol -4 4 )1 o 2

A2 Fe 9ol 2MA ob] mito]l ZEHU QR A HE ALl 718 A
opi mqto] HFEIRI QB X | Ay Ham 2 A op] gl EE O R,
TIR A opvieqle S FER 02 X 3hEl G A S weehE A B AEHE
9o A & k= A = 9o, ofol AdE A @=rh

HAFRZER Fe 492 e Azl glofA Aol o] 5= 4=,
S Qb shshar Aol A Al A H = Ala WA A she], FHtell
=25 e Fe 99 ol 83 g A7 2hds] d a9l
HASREAS PHo] =0 A= 1gG, IgM, IgA, IgD, IgES} o] 5714
FTA7E Azl S A Aol A5 ARG E T $ T [gGE o] [gGl~49]
A7FA] subtype & & T U2 R EH Fe 99 < o] 8¢ @A
G o] A71E ST A *J%}OM A7 ¥ = A& WA kAL, FeRn -84 9}

73?}3}04 /‘ﬂ U = endocytosis 2 recycling s E-8ll &5 W7 E SI7HA 7] =

o] ijOJ_?fg?Jr 010}741 -fcwao A A 7HA) etst :
), X 3}A), M8 A= FeRnoll A3= 538 L B G5l AL AA 2
NAH,F= Al HdZrEd o )

= Tl

1:!:]

_4
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rfﬂ
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w B 4y o= Ry Iy T oW -
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e LmE g LPB FEaPeY
or ul U\ o H‘I =
so o L= T g ol LT E 0K o
mp ST My mame® Mo PR
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) > & LR SH e
0 ~g H O F & o = T i o= B
ol fﬂu% W B I E O <
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Tz ZEWmo3 RhEigResdon
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Fo pyPB LT e R EE P W
W L me PO AT %%E%i%&&ﬂmﬂ@
M T g PR oy CERTE g FFETR
o o o BT T o 00 W o O O M 3+

[169]
[170]
[171]
[172]
[173]

J] (monomer) 2]
3}2 g (inter disulfide

[e]

e o]

[s)

A]

A

o}
el #

T

=
=)

no
T

4 o

o1}, ol o) A

[174]
[176]
[177]
[179]
[180]
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[187]
[188]

[189]
[190]

[191]
[192]

[193]
[194]

[195]
[196]

Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro (A1 @ ¥ & 14)

7 @@QO'], o] Al A Q! (Cys)

37 AA G ] A
A7IRkg Eget 5 HolH A 5= 9laL, A& a2k (chain exchange)©l]
el shi= A™ (Ser) A7 & ZEJ (Pro) 2712 X3 31 4= 9} B}
% 2

HA) Al 4717 85 A2 8E AL 5

& o] &, ¥ b o] 914 o9& Pro-Pro-Cys-Pro(A] AW & 31)2] A L&
oA, (B o®) A" Ad = o, A =R Ed Fe 998 47
AT 319 314 G M-S 23 5 QLo ol Alghs]A] &=t}

Sy Mg e2Ee Fe 99 A TA G L= Hlold dA g9 &
egtowm, ¢ EAe WY Ed Fe 9ol T/ 2% Sl ol FAE
AT 5 e, ol A A =tk

Ao 5= = diol A= A= AdeA Ut o & &0f, A
9] 4] (ADCC, antibody-dependent cell-mediated cytotoxicity) 5=

B A 3% =4 (CDC, complement-dependent cytotoxicity) 3} -2 &=
71% (effector function) S 2t ®t}. o] dt 7| 5L A2 E A Fe 999 Fe
TgA el A, BA A%, £i= Fo 999 @3} (glycosylation)s &3+
Aol A H v} BEFH Fe 1 ApA| o A W Bk A o] whAystr] .
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TIHA ofr] m=Abo] th & ofu| A4k o 2 X 3hE A &= ik, B A A o=,
AW s g0 el 2w B Fe 9 o] 1) 24 opu| it (Heyo] RO
A2 71, 2) TIH A opu] A4k (of 23kl o] 7Bl 0 2 XS AL, s

3) 2 A o At T2 o 2 7IHA ofn AL FREFI O X3HE AY
T AL, TAA R = I 99 ofn| At AR R EH = RMASRER
Fc G 5= 1oy, ofof] A& A eh=t}. 7] A5 Wol elof &
20 M S ST =, el Aol 2 A ghet ol & g

[197] FAZRCeZ AV AAFG2EA R Y92, A9 F2EH 1gG4 Fe
Feol 1gGl A F o= A&e A d 5= o, ofol] Alghy] #| eF=rt.

[198] & gol A AAJoo M=, Ha2 27 Fedl 2W A ofn] 4k
TIHA] ofpn] AL FFET 0 7 X 3heto] Al w3 D N-F8] 2 57
¥ 55 skl TE (A A .

-

[199]

[200] 2wk o] 8of "AL<&: ulEk (chain exchange)' IgG4 Fe & w2 5314 9
el 2 AFEA], Aol EA 3= 18649} Stol e =& A &AL
GFA R EA St Ao T 2E AAAA A mSHA 0w v FAd S 2k
TZ25 2 H= A& orlshe Ao mE, viido] g3y gl
il F3AE A58 BH R AR FojE ol e Ao R BuEgtt
(van der Neut Kolfschoten, et at., Science, 317:1554-1557. 2007).

[201]

[202] gk thE A AR GEjoll A, & o] =
obn| Ak A At of e} o] o] M FEAE .
FEA T HA op] =4k D 9] Bt} o] 4o ofw] =4l X7 7

] Zk(substitution), 57 Haddition), | A (deletion), 5~2} (modification) % ©] & 2]
X2 O 7 o] Fol x| = ol A A EE Wol 7 dojd A1S ofm] g

[203] o & 59, IgG Fco] 45 A3tel F4stciar o % 214 WA 238,297 WA
299, 318 W #| 322 H=3= 327 WA 3311 opu ik V] Eo] ME S 8l A st
FHEA olgEH 3

[204] S o83t At 65“3% T U= FATE AAE AV, HAH Feoll A
N-Zreto] Bl ofn] i bo] A A XA Y = A Feol N-2eto] HE o
A7 ot 5 e T ude Fa e F A7 7t g, o HE
715S glol7] Adl BAATEA, A2 Clq 2 EA7EAAE =5 o,
ADCC(antibody dependent cell mediated cytotoxicity) ¢ 7} A 4 T5 3l
ol HASZEHFc Y9 NE FEAE Axs= 72 A4S 01*7]1
WO 97/34631 5, = A 53] & 7] A196/32478 5 5l /A ¥ o] 9

[205] WwAbe] B S AA A S 2 AN T A e A 9l g Efo] ol A 9
ofu] Ak L 3EE w3 Fofof] & 4] ¥ o] ¢] t}(H.Neurath, R.L.Hill, The Proteins,
Academic Press, New York, 1979). 7} E4H 4 © &2 A ofi}i= w3 ofu] Ak

ut
i
r
gl
(@]
2
12
o
)
2 e
o
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[206]
[207]

[208]
[209]

[210]
[211]

[212]

[213]
[214]

Zk7] Ala/Ser, Val/lle, 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 {}2]
agtolt), 4 9-o upetA = A4Fs}(phosphorylation), #4F3}(sulfation),

o} =1 3}(acrylation), B 3}(glycosylation), H| & &}-(methylation),

3} A 3}(farnesylation), O} A & 3} (acetylation) 2 ©} 7] = &} (amidation) & &=

2] (modification)d 4~% AT}

w3k A7 7148 Fe 7 A4 = B
VERAY Fe g9 A, pH 5ol et 724 ohAA S SA 7 AY 4=

£, o] el 3 Fo 9 QIgk, &, G, A, mh 2, i, PsE, AE

T UAl, A, .

1Yol = 5o FEo A el A Feldh AP o RFEH dojd 55 qlar,
FAASE SE2AFE B | AERTE Aozl AT = ol FrAd
T U AV, HAG e 2R F55= HHS AA Mg es2EdE Rt
i T AARNE g5, Gl Fela A s A el ste] &S558k
R = o) 2 akQlE A2 S A §-ofl = Fab E Fe® Ay ar, fHAl& A
7d-5-¢ll+= pFc H Fab2& Ad¥t} o] 5 =7]| wjA| A=rtE 13

(size-exclusion chromatography) &< ©|-83}9] Fc &= pFcE w8l & 7 3l rh. ¢

F
FAA A G A= 7k foh el Fe G MY BERE 553
A3y W22 2 Fe o]t}

W SR B Fe G e AAF G, DALl wla FohE A,
Aol ) Ahd P4 wi= FATEAA, B v oE W F 5
Qleh. o] el 9 W o] R B Fe F A9 T L= A Aol = B8HA g,
EATA P L AR ol 88 F F3A YT 2 FAH ol
o189 5 itk o1 71 A, Feoll A G A7 AA R A S22 Fe 9
AshE 3L, GA-S EA AEEA Ei

o
2
ol

HA-AEA AE 54 o] A = AR, A el A & a3
WH3& FridekAl Bt ol | Aol A of= o] Aol Ao Fefj o] HA o] B}
Febehe FHle B AAEAY s Ete ISR E- Fe d9olet &
oty

Bwkhg o] 8of "tdaf o] A A (Deglycosylation)' = B.AE S A A ¢ Fe
o -g dsh, v o2l H(Aglycosylation)= H 3 E&, U] A A Q1 A A
FEfol A<= g wroll A ABalsto] F a3t 4] 2 Fe 9= o] gt

SHH, WA ZF 283 Fe 992 QA3 i &, P&, Il A, vh-2, #ul, 312,
AE, 7IYol 5o F=71dd 5 o, o] A A QL A A HEfoll M=
s =5

—IO,

N
(o,
o
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[215] ok WS 2 EH Fe 9 921G, IgA, IgD, IgE, IgM &8l 1= o] &9

[216]
[217]

[218]
[219]

[220]

[221]

[222]
[223]

Z 3t (combination) B3 ©] 2] A (hybrid)oll €] 3 Fc Y 4=t} ¢

TA AR A Fefo A= A Aol 7 FH-3 [gG = IgM Fralj o] v
Hoh o] A2 QD AA] ol A= 2 tE Azt Gl A o] sV & A7) =
Ao FAH IgG Fafolth B & 7 A A QL A oM AV HA=2Ed
Fc %492 IgG4 Fe @ olH, U5 t] -4 2 Q1 A A] Aol A 4]

HA 25 Fe 92 A1t eG4 a9 vl-2-a 8l Fe o oo, 714

T-A A AA] Fejol| A 7] HYFZEH Fe 9 9] ofn| =4k A2
MAMT 9041, o] B A 8= Y EULEHE IS HEdHMZ 7Y
AL}, ofo] A gy = A& of T

$HH, & g ol A "2 3 (combination)" o] & o] B = TR E A S T,
AV G HA =2 Fe oS dastsh= Hefigtol =t Aol gt
71 el iy E el fletol = o} A ks FA sk A v &tk =, 1gG Fe, IgA Fe,
IgM Fc, IgD Fc 2 IgE®] Fc WA S 2 o] Foj % 1F 2 E M e F 27 o] /<]
whH o R HE o] BFA = T A o A&7 7hs s

ok By o] ARt 54 T 54 FEENES NG BEE
C-2ho]l M ¥ A 2 A 4= ot AA e e At 2] 7514
AAEEYTH Eosta g S S]] fshe] o of N B/t
C-id gol gpetd o g AN Y f7|d e R B B v, Ei= e =
ek gof opy|i=gto]l b o] M E JHf A £ dol whE A wekA a4
EE A SEEA ] Yo X3ETH CEve] MEH A S A B
W] B X R4 g4 B a4 §PuNde] Y 25
7, B8 3] o] of] Al ghE = 1 ot

53], 3}or4 o= ghAd e A of A N- # C-do] HshE mjaL 9lV]
el ol 2] gk a5 Al A 5kr] f8ke] N-2ehE oAl E &} (acetylation) B/HEL=
C-2ehZ o] =3} (amidation) 3 5= .o}, 53] ofof] A §h ¥ x| 3= k=1

P o] gof N-Eeh S vl s Ee e =] o i S
o] EhE Ao R, ofn| e dge] A el i Huw o ZRE (7], 270, 371,

5 o
471, 571, 671, 771, 871, 971, e = 107} o] /2] olv| =2t7hX] 2 ghsl= A d 5
At ko] Wl g B e Y qe 1A DS N

Ao}, o]of A3y A] k=t

B A A A W The) 7] vt QLo B omge] nhe E A i
"GP rel ch 3 A A E Aol BT M ele] Ve AT A
o 2ol HY ik Ll §3aue (e, 4]
8140 % 58 7hsd o), i ol o] sl YHjE BT
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[227]
[228]
[229]
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1]

o] (Mutagenesis) Fe}o]n

Zejoln A A
ik
Fe(S2Py_F 5'= CTGGUGGETRGCGCATCOCCACCATRCCCAGCACCTGAGTICCT-3" 1
Fe(S2P) R 5~ AGGAACTCAGGTGCTGOGCATGOTOLCEATCOGUCALTRLCAG-S 2
FetN7100_F 15"~ AGCCHUGGGAGGAGCAGT TCCAAAGCADGTACCARTOTGRTCAG-3! 3
FeN7I_R 15"~ CTGACCACACGGTACGTGCTTIGGAACTGCTCCTCCUGLLGLT-3 4

4 Aot ZehEA O Fe RN A S 29etE Seln2u e s
kgl W E] 91 XOGCWElol] A 3725 o] -5ke] 419 5151tk BamHIZ} Xhol 9]
Ag s Aot ZHEA DA S Fe B FREN G BT A=A g
Az zolth A7) A E s 267 o) 2 EAIA B 53
Ag a2 2ol zl XoGCW Elol] AF el ot ZehE A thal-Fe §- e 4 &
gl ek E 2 e et otk O ut 2l EA Al = W e 2 2 B el Fedd oo
ol A S YA T v ol FAE P4 Wk

U5t 2 EAI A Feol DNA 2 @8 A& 7] 3 29 2ok, 8] 3 29
W Ao WES AEANDL, BE ofn]male] Xyl PEE, 1)1
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[363] [3%2]
Name Mg NEH
k=3
o} DHA ATGCAGCTGA GGAACCCAGA ACTACATCTG GGCTGCRCGC TTGCGCTTCE | 12
HHEACHA CTTCCTGRCC CTCGTTICCT GGGACATCCC TGGGGCTAGA GCACTGGACA
-Fe

ATGGATTGGC AAGGACGCCT
ATGTGCAACC TTGACTGCCA
GCTCTTCATG GAGATGGCAG
CAGGTTATGA GTACCICTGC
GATTCAGAAG GCAGACTTCA
TCGCCAGCTA GCTAATTATG
ATGCAGATGT TGGAAATAA
TACTACGACA TTGATGCCCA
AAAATTTGAT GGTTGTTACT
ATAAGCACAT GTCCTTGGRCC
TCCTATGAGT GGCCTCTTTA
AGAABTCCGA CAGTACTGCA
ATTCCTGGAA ALGTATAAAG
GAGAGAATTG TTGATGTTGC
GITAGTGATT GGCAACTTIG
TGGCCCTCTG GACTATCATG
CGACACATCA GCCCTCAAGC
TGCCATCAAT CAGGACCCCT

GAGACAACTT TGAAGTGTGG

ACCATGGGCT

GGAAGAGCCA

AGCTCATGGT

ATTGATGACT

GGCAGACCCT

TTCACAGCAA

ACCTGCGCAR

GACCTTTGLT

GTGACAGTTT

CTGAATAGGA

GGCTGCACTG GRAGCGCTTC

GATTCCTGCA TCAGTGAGAA

CTCAGAARGC TGGAAGHATG

GTTGGATGGC TCCCCAAAGA

CAGCGCTTTC CTCATGGGAT

AGGACTGAAG CTAGGGATIT

GCTTCCCTOE GAGTTITGGA

GACTGGGGAG TAGATCTGCT

GGAAAATTTG GCAGATGGTT

CTGGCAGAAG CATTGTGTAC

TATGTGRCCC TTTCAARAGC CCAATTATAC

ATCACTGGCE ABATTTIGCT GACATTGATG

AQTATCTTGG ACTGGACATC TTTTAACCAG

TGGACCAGGR

GCCTCAGCTG

GGTTGGAATG ACCCAGATAT

GAATCAGCAA GTAACTCAGA

GCTGCTCCTT TATTCATGTC TAATGACCTC

CAAAGCTCTC

CTTCAGRATA AGGACGTAAT

TGGGCAAGCA AGGGTACCAG CTTAGACAGG

GAACGACCTC TCTCAGGCTT AGCCTGGGCT
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[364] GTAGCTATGA TABACCGGCA GGAGATTGGT GGACCTCGCT CTTATACCAT
CGCAGTTGCT TCCCTGGGTA AAGGAGTGGC CTGTAATCCT GCCTGLTTCA
TCACACAGCT CCTCCCTGTG ASAAGGAAGC TAGGGTTCTA TGAATGGACT
TCAAGGTTAS GAAGTCACAT AAATCCCACA GGCACTGTTT TGCTTCAGCT
AGAARATACE ATGCAGATGT CATTAMAAGE CTTACTTGOL GOCGGAGLET
CAGCTUETO TEOCTCTOOE GoTOEANGET CHGLGCAGG CoGCTCTHA
GOACGGEGCT COGCTOOG0G A0GTAGONCA CCATGUCCAG CACCTGAGTT
CCTGOGGGGA CCATCAGTCT TCCTGTTCCC CCCAAAACCC AAGGACACCC
TCATGATCTC CCGGACCCCT GAGGTCACAT GCGTGGTGGT GRACGTGAGC
CAGGAAGACT CTGAGOTCCA GTTCAACTGG TACGTGGACG GCGTGGAGGT
GCATAATGCC ALGACAAAGC CGCGGGAGGA GCAGTTCCAA AGUACGTACC
GTGTGGTCAG CGTCCTCACC GTCCTGCACC AGGACTGGCT GAATGGCAAG
GAGTACAAGT GCAAGGTCTIC CAACAAAGGC CTCCCATCCT CCATCGAGAA
AACCATCTCC AAAGCCAAAG GGCAGCCCCG AGAACCACAG GTGTACACCC
TGCCCCTATC CCAGGAGGAG ATGACCAAGA ACCAGGTCAG CCTGACCTGC
CTGRTCAALG GCTTCTATCC CAGCGACATC GCCGTGGAGT GGRAGAGCAA
TGGGCAGCCE GAGAACAACT ACAAGACCAC GCCTCCCOTG CTGGACTCCG
ACGGRCTCCTT CTTCCTCTAC AGCAGGCTAA CCOTGGACAA GAGCAGRTGG
CAGGAGGGGA ACGQTCTTCTIC ATGCTCCGTG ATGCATGAGG CTCTGCACAA

CCACTACACG CAGAAGAGCC TCTCCCTGTC TCTGGGTAAL TGA

e
14
s

HOLRHPELHL GCALALRFLA LVSUDIPGAR ALDNGLARTP THGVLHWERF | 13
HCNLDCQEEP DSCISEKLFM EMAELMVSEG WKDAGYEYLC IDDCYMAPQR
DSEGRLQADF QRFFHGIRQL ANYVHSKGLR LGIVAIVGNE TCAGFPGRFG

YYDIDAQTFA TWGVDLLEFD GCYCDSLENL ADGYEHMSLA INRTGRSIVY
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[365]

[366]
[367]

[368]
[369]

[370]
[371]

[372]

[373]

[374]

SCEWPLYMVP FOKENYTEIR OYCHNHWENFA DIDDSWESIK SILDWTSFHQ

ERIVDVAGPG GYNDPDMLYI GNFGLSWNQQ VTOMALVAIM AAFLFMSNDL

RHISPOAKAL LODEDVIAIN QDPLGEQGYQ LROGDHFEVW ERPLSGLAWA

VAMINRQEIG GPRSYTIAVA SLGRGVACHNP ACFITQLLPY KEKLGFYEWT

SRLESHINPT GTVLLOLENT MOMSLEDLLG GRGIGHASE GRGGGGGYr

GGG PCPAPEFLGG PSYFLEFPPEP KDTLMISRTP EWTCVWVIDVS

QEDPEVQFNY YYDGVEVHNA ETEPREEQFQ STVRVVSVLT VLHOQDWLNGK

EYECKVSHEG LPSSIEKTIS KAKGQPREPQ WYTLPPSQEE MTENQVSLTC

LYKGFYPSDI AVEWESHGQP ENHYKTTPFY LDSDGSFFLY SELTVDESEW

QEGNVFSCSY MHEALHNHYT QESLSLSLGK

A7 AAdol| M Al2H 84 e vy vy E dup Z2el EAITA
-Fc= 443}t
AN o 2: &3 ZHElE A YA -Fe &3 99 3 (g-galactosidase-Fe) 8] £3Z ¥

£ adll

ot Zhe E A TA] /-1 2 A<= vh9-2(a-Gal A KO, Jackson laboratory Stock
No. 003535)l| A &3} ZHet E X T A -Fe -5 3 2 (a-galactosidase-Fc) 2] 5 9F
T, 24 W xS Hrbs it
TAA R, 7 1 G A EATA-Fe § 339 A 6.0 mg/kg (] 3HF0), 7
2: Shap ZEtEATRA] A (oFZ A HHA] HI B 3.0 mg/kg (B Fo]) 0.2 G5 H| 8o
ZyZy FEALSE F 24, 168, 240, 336, 408, 504, 672 A Zkel 22 A7 & A= o &
m=3)74 & A WPHS T8 2, R e 22 58 54
I EACI e
7 Ao Ao ma S SAs] A, dut A EA A Y] VA=
¢+ 21 4-Methylumbelliferyl a-D- galactopyranos1de (4-MU-a-Gal)E 37°Col| A
7¢ % b3t A Eulehglar, o1 F 1A g ot 24 AEE 37000 A
HESA| 7T e 8 o2 /\E ) ¥] = 4-Methylumbelliferone (4-MU)®l|
ESAT RN Ao A EA A -Fe g A 5484 &
HI7FsR . BAA 2l = 5 H T2 T A A (unpaired T test) (™ ~ **p<0.01 ~
0.001)S A}-83F0] th 2k A8 7ke] A 5 ol o] 4 S u] ek}
1A, o A EATAFe 53 FoF 152 8ol 2504
A ZAAl 22 ol A ok a7t A=A o 53] el A of At A

)
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=8 7223 318 9 = lyso-Gbs(globotriaosylceramide) 2] 3158 & 8l a1 A%
2 o] gl Ekg =510 1yso-Gb; $HEF-& H A8t

[386]

[387]
[388]

[389]
[390]

[391]
[392]

[393]

Al Zof] A 1yso-Gb, 548 913, A7 2 2]+ A N(tissue homogenate) 2]
Feds AA Y 5, A A= npE T H]-o] 5 A 4] 7] (liquid
Chromatography Tandem Mass Spectrometer) & ©]-83}o] A #F3s}a1
Jo B skl oh B AIA 2l = 4 9E4E ¥4 (one-way ANOVA) (*p<0.001)2
Abgsto]l A () 2 A Y] FAA Q] F9Ad S vl skl

)

ol
o N

lyso-Gb; 3}

e S Ak, E 2004 Bz uhsh o], &t B EA hA|-Fe
FHaNE 7 ol
4

ol F Az ol 4 2 lyso-Gb, ATl
3l

j=1
ol 4o g fashE Ae B8kl lyso-Gb, o] & H2E T3, H44

lyso-Gb;ol| 2 &k A gkl th3t X7 &35 7HE o =& AAMG

&} ZHe E A T A-Fe 8 3 YH Y A (a-galactosidase-Fe) 2] 205 F-of of] w}& & 5
NABAE AT o] & 2l al], 7] A o 304 AR&eF A H 9hH g
A3k nh9-220F W T o)) o] A48 o] §ato] 9 F kg A A} TNF-q,
IL-6, RANTES | mRNA =53 g1ttt -4 4l e = A 22 o A RNA
F% 7] E(Qiagen)E AF-£3l0] RNAE 5313t 5 cDNA &4 7| EE AL-8-31o
cDNA 443513 2, 3144 ¥l cDNAE AF-838to] FAAL T3 a4 o 26k
(RT-PCR)& 533} 3t} RT-PCR T} &-9] 54 Zefo|H=E =3 ¥ A},
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[394] [34]
g BEAA | Zepols] M4 RE-EEA
TNF-« kel 5'- GATCTCAAAGACAACCAACATGTG -3 15
3k 5'- CTCCAGCTGGAAGACTCCTCCCAG -3 16
IL-6 Aukek: 5'- CCAGTTGCCTTCTTGGGACT -3 17
Ak 5'- GGTCTGTTGGGAGTGGTATCC -3 18
RANTES Aurgk: 5'- CCTCACCATATGGCTCGGAC ~3' 19
A kgl 5'- ACGACTGCAAGATTGGAGCA -3 20
18s Aukgk 5'- TAACGAACGAGACTCTGGCAT -3 21
Aukgk: 5~ CGGACATCTAAGGGCATCACAG ~3' 22
[395]
[396] E3H S Gl FHe B AlmolA 95 vASI TNFRIY] EF55 % 545

[397]

[398]
[399]

[400]
[401]

[402]

TNFR1 < 2}o] ZHELISA) 7] E(R&D systems) A| ZAF] A A] o] 22 A}-&-3}o]
ALt 54 A 8= 4 UE4E 24 (one-way ANOVA) (* ~ **p<0.05 ~ 0.001)
T 5HIEE « 24 (unpaired t-test) (* ~ ## p<0.05 ~ 0.001)S A}-g-35Fo] F& A
() B AT Akl o] SA ARl F-o| A& vl askl T

1 AT, Gt 2 EATHA-Fe g e A S 2071 HhE o] Al t 2]l
ot A EA A A2 A ab-2 Tl A SR A 22 o] 950

2]
T er FAag AL AT 7 AATHE 3).

(1

A Ao 5: &3} 22 E A g A -Fe § $H g 2 (a-galactosidase-Fe) 2] Al -3}
M &3 gol

HEg SFo)o] Az 2 o) A A 73} 314 AFQ] TIMP-1, collagen typel ol 2

a-SMA (alpha-smooth muscle actin)®] mRNA ==& &l8l it T4 & 0 =2
Az 2 o] /] RNA F% 7] E(Qiagen)E AF&35Fe] RNAE 4-83F 5 cDNA $H4
|EE AFE38lo] cDNA gk o, $+4 H cDNAE AH&-5F¢] RT-PCRE
T &3 th RT-PCRE T2 54 Zefolm = = ¥ QT

N

{

O
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= CCTTGCAAACTGGAGAGTGACA -3’
'~ AGGCAAAGTGATCGCTICTGGT -3
'~ AGAGCATGACCGATGGATTC -3

5
5
5

B
&k
Bk

2

o
+

o
1g

B
[

H

-]
Aukgk: 5'~ GTGACATCGACATCAGGAAAGA -3’

ZAuksE: 5'- CCTTCTTGAGGTTGCCAGTC -3
sk 5'~ GATCCACATCTGCTGGAAGG ~3'
Auksk: 5'- TAACGAACGAGACTCTGGCAT ~3'
Aukgk 5'- CGGACATCTAAGGGCATCACAG -3

Zetoln) Mg

3
c_x%
o
=3

tyvpel

5]
A8 B2=
TIMP-1
collagen
18s

a-Shia

hYA
R
ol

[
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[403]
[404]

0

2}l (soluble collagen) ¥} 28

2} 7l o} Al o] 7] E(Biocolor) v+ & th &2

41 H4 (one-way ANOVA) (* ~

) ©

2} 7l (insoluble collagen
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sh7] gFeha] 12 BAE =, 24 ST A S ¥ 3kl g H 2|
7118 A Suky = A A sk o ik = X 7R oFshE A&
[8}3F4] 1]

X-L-F

o 1
X'-L'-F

714, X D X'& o} ZrEkE A A o] a1,
L2 LS AR 474 29z or 2AdsY & 579 g7 o),
F= 9253 Fe 999 sl e = Al&o|H;

=
I - Aghol i,

= FS = d) a3 s Aol

Aol slotA, 471 A= Xek X'o] A = kg 3 (anti-parallel) & =

ol FAE FA G A, oFtH A&

Al1gkell Qlof A, 7] A ZF 25 Fe @92 v d | she 291, oFgh4]
ESeE

ALl gloal, 371 AR E- Fe Y& AW E 319] opr] il
A& 2= 314 9L Eghsh= AR, oFshA A=

A18ol] gloj A, A7) dAZFe Bl e d e, AT 82| o} At

[GGGGS]x2] o} =
A

T A SR o= &

5 Mo shipe] AH 491, ok H ZAE

A9 glot A, 7] A A FZ-& 2194 H A A fZ(nephrogenic
systemic fibrosis, NSF), = ‘¢4 412 (cystic fibrosis) & ¥ 38}i=
AQl, oFstd 248
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(ii) TIMP-1 (tissue inhibitor of metalloproteinase-1)2] 4

s

(iii) collagen typel al] Al
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A, 2R F3E B F G A EFAPC)
A61K 38/00(2006.01)i; A61K 38/47(2006.01)i; A61K 47/68(2017.01)i; A61P 13/12(2006.01)i

B.  zAE Eof
A AR AE A L7 2 1A

A61K 38/00(2006.01); A61K 47/50(2017.01); A61K 47/68(2017.01); CO7K 19/00(2006.01); C12N 15/62(2006.01)

AR 7 ERopel &t 45 d 099 £
P dGAlE R B gy ) 84loke i Ak H A ekl 7] | IPC
AT HAEAMNTHE 3 EFINA LT H: AR FH A @l 7] AE IPC

T A ZARe] o] &% HAF dlo]H Aol 2(H o] H Hlo] 29 WA A A Mol dal= A9y
eKOMPASS(E5-5] 4 & AMA 28 & 719 = 8.4 & 39 4 (enzyme fusion protein), X 2] B (Fabry's disease), 31
74 gh(kidney disease), &3} ZEE ]b}xﬂ(alpha—galact051dase), A (linker), ¥ % & & & " Fc(immunoglobulin Fc)

C. #4873

F}el a2 * 8Ty 9 I FAEGIE s A4 )l 714 = ATg
KR 10-2019-0076909 A (3] oF3& 522 3] A1) 2019.07.02
Y 791, 3,6, 8, 14, 19, 21; ©HEF [0004], [0005], [0052], [0136], [0152], [0153], [0211], 1-18
[0218]
JEON, Y. J. &, ‘Epithelial-mesenchymal transition in kidney tubular epithelial cells induced by globotria
osylsphingosine and globotriaosylceramide’, Plos One, 2015.08.20, 107, 83, e0136442(1-15 #| o] X])
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