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ol g3le] AA = 4= gt} =, EMBOSS ¥ 7] 4] 2] YE vk 3 2 71 2)(EMBOSS:

The European Molecular Biology Open Software Suite, Rice et al., 2000, Trends
Genet. 16: 276-277)(M A 5.0.0 ®2= o] F # Aol A 8 5 = vpe} L2,
U & 78 %] (Needleman-Wunsch) €31 2] 55 (Needleman and Wunsch, 1970, J. Mol.
Biol. 48: 443-453)0] AR-g-¥] o] A= 4= Jlt}. (GCG Z 213 3 7] A (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: 10738 3~ 3}5lc}). o & E0], =1 &
A EFs 4 H ool o] 2~ Al E 2] BLAST, 1= ClustalWE o] 838} 454,
AN B TS AR " Yk

Flefol = o] AFAl, FAM B LA L o & 50], Smith and Waterman, Adv.
Appl. Math (1981) 2:482¢]] & #| ¥ thZ, o] & £, Needleman et al. (1970), ] Mol
Biol.48: 4437} 7+ GAP 7 E T 2133 o] &8lo] HE AR E
Hlagto 24 A4 E 4 It 8 oFshH, GAP 221 E F A E T U &2
Aol el 71a el AA 5, A A 755, ok =Ah el 5 v
o g geogttt GAP ZE 1 g HZE dhebn| = (1) gy vla
W EHACEAAEE A8l 1 12 v-EdAd S A 09 k& &REh 2
Schwartz and Dayhoff, eds., Atlas Of Protein Sequence And Structure, National
Biomedical Research Foundation, pp. 353-358 (1979)°ll |3l 7§ A] ¥ o &, Gribskov
et al(1986) Nucl. Acids Res. 14: 67452] 7}z B| 1L v EE 2 (=
EDNAFULL(NCBI NUC4.4°] EMBOSS ¥ ) x| 8k v E2] ~); (2) 2} 718 91§
3.09 Bl ¥ 2 7} 3ol A 7} 7|25 918 F7Fe] 0.10 F HE] (= 3 A
sfdE] 10, 7 17 W EE 0.5); 2 3) Bk S E T e E 2 5
ATH wpeha, Boahgo A AL ¥ Ao RA Gof AN EETUANS
A D E7Ee] B A (relevance)E VEFIITE

A7l A mehd g4 EE ol F Ao Ad F ol & ek AVIALE
4B = NCBI & & A9 Hlo]EH|o] 2o A & 5= glt}.

9{_',

i)
fol
X
rir
o,
2
o
fol
P>
e
N
%O

o, 7] AAE aao
@, 52 AL obu] Aol X] F(substitution), 77 Haddition),
A= -

I

Al (modification) & ©] 59 g0 & o] Fo]A]i= Lol A AEly

= "l/_]_— =1

G S zh= gk B ool Alg glo]l 3T
Q -
[e)

ot o] A w ot el ohd e i Aele R ehe ool ofnly.
W/ 7B A] weko] Sh} i 1 o] o] ofu]wite] Z7bE A2 BT
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[140]
[141]

[142]
[143]

[144]
[145]

[146]
[147]

St ol 4ol oul At B2k A BE A F74E A S gov, 4]
A FE AL F7PE = ob] e ALE Q12 &
olu] AT} o} L) g} H]| A &) i
A ofu] mALe] A A &4 ]E Sigma-Aldrich, ChemPep®} Genzyme
pharmaceuticals 7} 3£ ¥ U}, o] & &k o}u] =4to] 85 FElo] =2} A3 4 <l
el = 190 4035 kol = 51 34 o5 Sof 119 Amoicn
peptide company} Bachem, J== ¢+ 2] AnygenS &3l 3+ X v 7Fs 38k,
3] o] Ay A &=

7] AR Fa ohdE 1 o) AR e fxo] vl oA 2 g}

uho] 9 WlE] W el S Eahat=l], npo] e AlH el o] o] & SAb FA| X2 e}A
Fao} U S5 2ol Fate] ka4l Aol B4 Ao LY} AT
F29] 715 A Qo] H]30] B ) 100% 21 3Ho] byl ¢, 71 A3 x| o] %
Boubdo] F2 §3du Aol A AL e 4 Qi o] 9 Al ¢ F Aol dgate).
7] ABEA G2t G A SR o R Fu) wim A2 5 glom,
FAL R, FAA AZHS Sl TEAZ, WAF, A8, BEAE, A EA I,
Aolgliz B2 S A A2E = glow Ak L ole] g A) erom,
Aoz o4 Ahsat AR S A EA TYeke] ALET 5 3lor, o]

A 55 #) eki=r}

A7) At mat gl GEF uhg o g Fu) m AxE 5
gow, FAHoR SEAE W MEE YT FZAHEES v stol,
WFE e 44T 5 Y, B A0 o] AHsd 5AS TYdke]
AFE 8 5 Qo) ool Al §hE X ghith

Boubgel 54 §REMAL oty 549 WeRR R Fe o oo
fEfol = 972 Fa §3E AL 4 vk 2, 4] B84 19 LEE LS
AEfol= A 4 glont W Z 2R et Aoty aas g 5
9= 3, 5e] A 9E = AL o

7] Hebol = FA = 17 o]d9] opv| wAkg 23k = 9l o o )
171 5-E] 100070, 170 W =] 50070, 170 A1 10070, == 170 WA] 5070 2
E}o

olu] =4k-S- Eghsk 4= gl oy, I Aol L7 Qo] FElo|= B A, 1 o 2
[GS]x E 7], [GGGS]x 7] 2 [GGGGS|x 7 5L Z&3hH, o] 7] 4 x:= 1
ool AAF(A B 50, 1,2,3,4,5, 3= 1 o] hd 4= 9lar, A F <l o 2,

71 xiz A1 1WA 20 7 sl = Lo, o of] Al gt 10”
TAA R, P el flEfe] = = 10 WA 5070, Hot ?xﬂ@gi,zo Al
407 b At AR A E = gl o, AW S 119] opu] At AR
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[152]

)

0

-

&= ]

L1, ol A

[153]

39] o] w4t

dHT 1

A

[155]
[156]

[157]
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obw] - Abof] X] Zk(substitution), 57 Haddition), | A (deletion), 5=2} (modification) 2
ol5o PO R o] Foj X3z el A AEle WH o] doiid A 5 gl o, ol el
A gk ¥ %] k=),

[159]
[160]

[161]

[162]

[163]
[164]

[165]
[166]

[167]

[168]

Gaha o] Bz 1pG, T4 0 21
g ol 5 o, w A ake 2
% glont, old 2 g oo 4 sh} o] o]
ob] sabo] AP W TR B Fe JAY 5
§7] B 19 B S FE AN A, P F
shibel EelWE = AL S 9lot, o]
#97) 81514 19] Fel A A o 2, AW E
9015280 Fo 991 2 o eto] 0% A bl 710
g e

MR B Fo 92 02 & AEAR=0] ol A Aelol 2 ol §5i= Bz,
W2 e saha Aol A A EE A WA B Slakol, H o) =
HASFZEY Fe 99 o] &5t gdmd o-7F &hbs] 23w i 9l
A2 EAUL golo] F o FTAAR O R G, IgM, IgA, IgD, IgES} 0] 5714
E57h Qi SN AT AF AFEEE EFE g6 ol = [gG1-4°]
47F4] subtype &2 P HETH HAZZEH Fc Y9I & o] 85 §dwad e
@] 2718 ZAAAA Aol A AR AS AL, FeRn 5715}
Azgtsle] Al U 2 endocytosis 2 recyclingS §38l &5 HHA7 & STHA| 7=

g2 s o

¥ 9 A o4 Fe 9 9ol ehar b ol 2Bl o] shatel 4 5je] A o
A9 A9 oI 1 R, o) A A9 9] S o] 9] ol vt
A7 A A A T B @ T o] 5 o] 2] ofsto]
MEE o] APt ol shl 8 ALF WAAA wehstel TPt

A7 F A, A &A, AP A = FeRnoll 236t 58 & BRohs Als AAR
S} g ol A, P Al W 2R 8 99 & glont, oo A wH A
o=t}

Bourgo] w2 818k 19] Lk §HH Ao A, Bz shbe] Feleto]
A2 ESHE B Ale W 2R BT Fe o], 47| EelH el =
Apgre o] EHATO R Ql3) 27} B FEkol = Ak e] o FAE YA BHol,
Wl fa SEENAL ol RSl W B Fe e Eeti T2
S Uk 53,471 F Ak F @ AR A2 948 BHA T Aao] Qe
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=
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=
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A

[169]
[170]

[171]

S/

SREREREE

14

3|

%
s

ol

s,

= A<

an

s
1(CL)& ¥t

o]
=

%

il
™

;&
w

AL
100

)N

)

/

olt}, 3k CH2 L/ CH39)

obu Ak Aol AAH Gl 55 gk,

-
T

H Feddgd

&

wK

|

[e]
CH4 %121, 2) CH1 &= ¢l 2 CH2 %21, 3) CH1 &= ¢l 2 CH3 24| ¢, 4)

1) CH1 =4 ¢l, CH2 =<1, CH3 =+

ol o
= =

Fc &3

e Hogared

-

[173]

CH2 &4¢1 2 CH3 =<1, 2 5)CH]1 =491, CH2 =4 Q1, CH3 =4 ¢ 2 CH4

T

= B
H B

12 949 CcH2 = ¢l 2 CH3
ol

el
glot, olel A e

B

—_—

" B
=

}(inter disulfide

T
H

)i= @A (monomer) 2]

234

ao] o]

ol AA]

[174]
[175]
[176]
[177]
[179]
[180]
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[181]
[182]

[183]
[184]
[185]
[186]

[187]

[188]

[189]
[190]

[191]
[192]

[193]
[194]

[195]
[196]

bond)E Fote] =2 & Fe F 9 ol FAE YA sh= 791 & v g

ah719] oAt RS Zhs AA AL 5

Glu-Ser-Lys-Tyr-Gly-Pro-Pro-Cys-Pro-Ser-Cys-Pro (X @ ¥ % 14)

TAAN SR, 7] TA Gl ATt A E o], shute] A 2~H Sl (Cys)
A7Iakg 2eket s Wold A 4= a1, AF& 18 (chain exchange)oll
Tolati= Al (Ser) 271 & ZE 9 (Pro) 2712 A ghdl A1 = v} Bt
TAA SR, 7] TA L] 2HA Al A7 7 ZEH 7|2 2 SE AL
AL}, ofof A gk ] gF=1}.

Sk of| 2, B kg o] $1%] ¢ 92 Pro-Pro-Cys-Pro(A € % 31)e] M E&
ZyTAE AL o, dAdFZ2EU Fe 9L 7]
A LS 2Tl o, o]of Al gy A gh=t).

Eago] HIZREd Fe Y2 A dA 9 £ wold A 49 &
oo ny, g EAe HAEr B Fe @ ool Tf 282 T8l ol FAE
G 5 gl on, ofoll A FH A e=th

ool Aol 2 o] FH = A F 28T Fe J o2 o sk @
Aoubgg dod 5 gl de] A= Ao duA ot dF 59, T4
o] &4 M3 =54 (ADCC, antibody-dependent cell-mediated cytotoxicity) %=
HA-o]EA A3 54 (CDC, complement-dependent cytotoxicity) ¥ -2 & €
713 (effector function)S zHA] Et}. o] 23l 7| & HAZFEEH Fe 9499 Fe
FaA 9kl A3t BA A% Ei= Fe 99 o] 33} (glycosylation) S 53]
dojupAl Ak, L3, Fe 72 AA o] A W) kAo A8ty o

A A 0w, W ouve] wel
A3k 9le), A2 E gel
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[197]

[198]

[199]
[200]

[201]
[202]

[203]

[204]

[205]

71 A op] mate] thE opp| At o 2 A gy A o Qv B A A o=,
AAWS gl WS R E- Fe o] 1) 2#A a2k (Hd)o] ZEH o=
A 2HE 7, 2) TURA] opv] el (oF 292} ))o] = FERle R 7<1§‘r5171‘+ =

$ 3L, %Lxﬂﬂ ogb Hoﬂﬂm 94 o}u] Mioﬂi ﬁfﬂ_EL HASZE-

Fe 9991 % 910, ofol A5 i=th 471 A8 ¥lo] 9o & X %54
w29 B FE %4 Aol 2] 4G WMol & F7% 5 Ak
IR ECE R c e, WA LR 1gG4 Feo] 914

OMOHgGI?Lﬂ ﬁOEﬂ:ﬁ%ae*owb}oloﬂ A3 A eheth.
AN, WA 2B Fos] 20A otk EE 0w,
A ghstol, b4 W W N-Fe 24 8t

B wkhg o] 8o "Al<L L3 (chain exchange)"- IgG4 Fc & w2l §-3h4 2
el 2 AFEA], AA W ol EA 8= 1gG49) shol B =& A sl A v

S 2 E Aol Aol FEE WA A AL H 0w e B2 =
2B 2 W EAE sk 402, wudol g3 SEaw A,
WA GYAT A BH 0w AHgA] 2 ofel o] Qi AoR wuH

(van der Neut Kolfschoten, et at., Science, 317:1554-1557. 2007).

gk o2 A A QL FEfol A, o] WSR2 EY Fe 992 Ay
ofu] ik A QR of ] g} o] o] A FEAE EFHETE of| 14t A F
AT HA opn At A E F 9| shvt o] 9] ofw| w4k ZH7] 7}

=] 2k (substitution), 57 Haddition), | ] (deletion), 5=2} (modification) & ©] & 2]

o= o] FolA = oA AEE ol 7k dojd A S o] &hr,

o] & 59, 1gG Fe] 49 Adl Fastttar &e 7 214 WA 238,297 WA
299, 318 W #] 322 H1= 327 W A] 3311 ofu] Ak Z7] Eo] WS 98] A3t
1-'%_?,]_2,_/\1 o]ﬁ.&] 2= oh;}

T3 o3t A% AT 7 A= FAHTFAAEHAY, DA EH Feoll A

N-Zeho] W ofjn| = ibo] A AE AV = A3 Feo N-Eetol] W
A7 7 b 5 e 5 s E e A7 7 ettt Egl o] FH g
7152 Slel7] 8l RAZATHH, =2 Clq A7 A7 AAE 75 9l
ADCC(antibody dependent cell mediated cytotoxicity) 1 7F Al A< % St}

ol#] gt HAZZEY Fe Y99 Md FEAE AxdH= 7| &2 A4 53] 37
WO 97346315, = A 53] T 7] A196/3247835 5ol 7|2 = of vt

ko] A S A A 0B MAAT] A g A E gl Efo] =of A ¢
ofu] Ak S Fal F-ofo] ¥4 ¥ o] 1 tH(H.Neurath, R.L.Hill, The Proteins,
Academic Press, New York, 1979). 7} B4 4 02 Adofif= ndh ofu| =ik

N
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[206]
[207]

[208]
[209]

[210]
[211]

[212]

[213]
[214]

Zk71 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 7}+2]
aLgtol v}, 7ol whebA = 14k 3H(phosphorylation), -4} Sh(sulfation),

o} =1 & &} (acrylation), & &}(glycosylation), ¥| & 3}(methylation),

v} 4] 2 &}(farnesylation), ©} A & S}(acetylation) 2 ©} 7] = S} (amidation) 5 2.2

2] (modification)® =5 1t}

L3, A7 713 Fe F 5 A= 2 F
UERHY Fe 999l &, pH ol théh 722 SHEA S FiAIZ Ad 5 At

[o R R N = s s
0o} = o] BE ol A ol A el 3 AAR 0 2R E ol

3, o)l 3 Fe & QIgk, &, G, WA, nhgos, i, AE], E
1T~ - g .
s BRAY B v AR RYE dojd A2 i olo] fEAY

R 3

T Atk AV|A, AP o2 HE 5= U2 AA HI =2 BH S At
E= e AAZEEH gk, gl Pl g A A ste] 8538
W g2l 2 il S A8 A 9ol 3= Fab 2 Fe2 Aty o, flal& A2 g
7 9-ol = pFec 2 Fab)22 At} o] & A7] wijA| A2ntE1es

o

(size-exclusion chromatography) 5-& ©]-8-3}9] Fc L+= pF'cE 21 & 5 3t} ¢
TA AR/ AA el A= QA el o] Fe 99 S M A EZTH 53
AETE HAFZ2EH Fe 9 ol

t
= 18
il
fr
A
i
Iyl

(@]
¢ o
B
e
o
ofl
o)
2
Q,
oftt
9
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o

o of [
élt
oy
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oty

é
ol rl
o)
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o
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o T g 12
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2 o] & 23] A&ty I, G A-o]FEA A FEEA] =
XS A T AAHEZ, A Wl EF QgAY

| =) ol Holl A oFEo] Fle]o] ZA 2] Hae] E-Ao Ht)
G AAEN A B G e HAF2E Y Fe o ol &
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HTE
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=
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POURES VS

s
2 o pf 0L oL glo

g o] gof, "3l o] A7 (Deglycosylation)" = &AE F-& A7 g Fe
s, B] &2 3} (Aglycosylation)= ¥ &5 &, T A4 2 <1 A A|
ool A Arbste] st A 8% Fe 4 & < vl gttt
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[215]  E3, W92 EH Fe 92 1gG, IgA, IgD, IgE, IgM 8] &= o] £ 9]

[216]
[217]

[218]
[219]

[220]

[221]

[222]
[223]

Z %} (combination) H== 0] 9] 4 (hybrid)°l] 2] ¢t Fc YS9 d 4~ )t} ¢

TA AN AA el A= QIZE el 7HE T8 1gG = 1gM - E ol
Hoh o] A A 1 A A ol A= b= A b A o] iV & FYA 7] =
Ao w FAE 1gG ol th vl 5 A A Q1 A A FHjoll A 7] Hela 2B
Fc 992 1gG4 Fe & o)™, T % o] -4 2| Q1 A A defjol A 47|

HAFEZEY Fe P2 A1 1gG4 Fref o v-F A &5 Fe & 9 olH, 7+
TA A AR FHeol A 7] =28 Fe g9 ofn =il &
MAHZ 90]a1, o] & AW o= EY] W EULEE AIS MIdHE 7Y 7
US L, ool A ghE] = A& oyt

SHA, - g of| A "2} (combination)" o] @ o] B A H= TLFA| & A S o,
sA VI E RS EEH Fe 495 dmdsh= HeFlEto| =7 ol %

71 o] v L) etol =9} AgE H A8k 31& o] gkt =, 1gG Fe, IgA Fe,
IgM Fe, IgD Fc 2 1gE9] Fec ©HH 2 & o] £of 2l “1F o 2 KB A Hl 5 27) o] /9]
o 0 2 RE o] A W= v o] Al 27} 7hs st

ek Eobgol A RehA g4 EE a4 FHENAE NOY W/EE
C-2gro] M A ke AY = 9o, A el vuld Ak X 78}
BAEETE BRI b S SIHAI7I 7] k] o] of N-E e H /=
C-ugt 5ol getA or FAAY {7 H o= B HA Y, = J o=
Ut 5ol ofbn| wmAko] b o] M e A B d e e X 54 aa
Ei= 8h gl WSl et et c-gto] WM E ] ¢FE A9, B
whgdo) e X2 E §4 EE 54 S d] gl g2 A S
7RI}, 53] ool A g E = A& ol T}

53], ststA o7 g gk e d o] A9 N- R C-ddo] HshE wal g7l
wol], o] 21 gk At E A A ] Hl5he] N-2 ks o} M €l 3} (acetylation) H/5E =
C-2ebE ofn| =3} (amidation) 3 = 0, 51 3] o o] A ghE] A= =

ok o] gof "N-gek2 vl = ZE| =] ofn| ke kS
ojmjeti= Ao =, ofn| e wheho] Hubeh, W= Hubgk o 2 g 17), 271, 371,

[e)
478, 570, 670, 770, 87H, 97W, Faxz 107 o1/ge] o] At 7hA] 98tz AL
Atk o AR EY Fe 992 A A& N-ddto] ¢ -

Ao, ofol] A g A =t

A4 W Zhel 7] w7 gL, Bty el whE nE A i
"G Ao chg WAl A g Aol BT H ] V%S Y
d e g, Y fa i S 3aua el (e, 4]
SRSl She A 0w o1 8 be o)), iz o] Sul8e] Aul S B
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s
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53

18-+

[225]
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i 2
E=
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pAE, BB oA EAL, A

.duA

Mo
ol |

e

[226]

[227]
[228]

BEE

1
199

Fipel o 2

3

-
R

QL
i

b

EA|TA (alpha-galactosidase) & 3 E}o|

=
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=
=

Faz, ol
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BHE Az

1SRzl
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[230]
[231]

L 7} o sk o], Fe 9}

A=4
=

JAHE gk

ol
He

)

Aot

LER =

[232]
[233]

o)

o]

[234]
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[363] [3:2]
Neme Mg Agd
z
Sl DHA ATGCAGCTGA GGAACCCAGA ACTACATCTG GGCTGCGCGC TTGCGCTTCG | 12

CTTCCTGGCC CTCGTTTCCT GGGACATCCC TGGGGCTAGA GCACTGGACA
ATGGATTGGC AAGGACGCCT ACCATGGGCT GGCTGCACTG GGAGCGCTTC
ATGTGCAACC TTGACTGCCA GGAAGAGCCA GATTCCTGCA TCAGTGAGAA
GCTCTTCATG GAGATGGCAG AGCTCATGGT CTCAGAAGGC TGGAAGGATG
CAGGTTATGA GTACCTCTGC ATTGATGACT GTTGGATGGC TCCCCAAAGA
GATTCAGAAG GCAGACTTCA GGCAGACCCT CAGCGCTTTC CTCATGGGAT
TCGCCAGCTA GCTAATTATG TTCACAGCAA AGGACTGAAG CTAGGGATTT
ATGCAGATGT TGGAAATAAA ACCTGUGCAG GCTTCCCTGG GAGTTTTGGA
TACTACGACA TTGATGCCCA GACCTTTGCT GACTQGGGAG TAGATCTGCT
AABATTTGAT GGTTGTTACT GTGACAGTTT GGAAAATTTG GCAGATGGTT
ATLAGCACAT GTCCTTGGCC CTGAATAGGA CTGGCAGAAG CATTGTGTAC
TCCTGTGAGT GGCCTCTTTA TATGTGGCCC TTTCAARAGC CCAATTATAC
AGAAATCCGA CAGTACTGCA ATCACTGGCG AAATTTTGCT GACATTGATG
ATTCCTGGAA AAGTATAAAG AGTATCTTGG ACTGGACATC TTTTAACCAG
GAGAGAATTG TTGATGTTGC TGGACCAGGG GGTTGGAATG ACCCAGATAT
GTTAGTGATT GGCAACTTTG GCCTCAGCTG GAATCAGCAA GTAACTCAGA
TGGCCCTCTG GGCTATCATG GCTGCTCCTT TATTCATGTC TAATGACCTC
CGACACATCA GCCCTCAAGC CAAAGCTCTC CTTCAGGATA AGGACGTAAT
TGCCATCAAT CAGGACCCCT TGGGCAAGCA AGGGTACCAG CTTAGACAGG

GAGACAACTT TGAAGTGTGG GAACGACCTC TCTCAGGCTT AGCCTGGGCT
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[364] GTAGCTATGA TAAACCGGCA GGAGATTGGT GGACCTCGCT CTTATACCAT
CGCAGTTGCT TCCCTGGGTA AAGGAGTGGC CTGTAATCCT GCCTGCTTCA
TCACACAGCT CCTCCCTGTG AMAAGGAAGC TAGGGTTCTA TGAATGGACT
TCAAGGTTAA GAAGTCACAT AAATCCCACA GGCACTGTTT TGCTTCAGCT
AGAARATACH ATGCAGATGT CATTAMMAGE CTTACTTGIL GOCGCAGGTT
CAGCTGRTG TEGCTCTGOE GOTCRAGGGT COGGGEGAGE CGGCTCTEA
GCACGGGEET COGGTGO6GG AGGTAGOLCA CCATGCCCAG CACCTGAGTT
CCTGGGGGGA CCATCAGTCT TCCTGTTCCC CCCAABACCC AAGGACACCC
TCATGATCTC CCGGACCCCT GAGGTCACAT GCGTGGTGGT GGACGTGAGC
CAGGAAGACC CTGAGGTCCA GTTCAACTGG TACGTGGACG GCGTGGAGGT
GCATAATGCC ABGACAALGC CGCGGGAGGA GCAGTTCCAA AGCACGTACC
GTGTGGTCAG CGTCCTCACC GTCCTGCACC AGGACTGGCT GAATGGCAAG
GAGTACAAGT GCAAGGTCTC CAACAAAGGC CTCCCATCCT CCATCGAGAL
AACCATCTCC AAAGCCAAAG GGCAGCCCCG AGAACCACAG GTGTACACCC
TGCCCCCATC CCAGGAGGAG ATGACCAAGA ACCAGGTCAG CCTGACCTGC
CTGGTCAAAG GCTTCTATCC CAGCGACATC GCCGTGGAGT GGGAGAGCAA
TGGGCAGCCE GAGAACAACT ACAAGACCAC GCCTCCCGTG CTGGACTCCG
ACGGCTCCTT CTTCCTCTAC AGCAGGCTAA CCGTGGACAA GAGCAGRTGG
CAGGAGGGGA ACGTCTTCTC ATGCTCCGTG ATGCATGAGG CTCTGCACAA

CCACTACACG CAGAAGAGCC TCTCCCTGTC TCTGGGTAAL TGA

Ciudal | MOLRNPELHL GCALALEFLA LVSYDIPGAR ALDNGLARTP THGWLHWERF | 13
MCNLDCQEEP DSCISEKLFH EMAELMVSEG WKDAGYEYLC IDDCWMAPQR
DSEGRLOQADF QRFPHGIRQL ANYVHSKGLK LGIVADVGNK TCAGFPGSFG

YYDIDAQTFA DWGVDLLEFD GCYCDSLENL ADGYEHMSLA INRTGRSIVY
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[365] SCEWPLYMWP FQEFNYTEIR OYCHHWENFA DIDDSWESIK SILDWTSFHQ
ERIVDVAGPG GUNDPDMLVI GNFGLSWNOQQ VTOHALWAIM AAPLFMSNIL
RHISPOAKAL LQDEDVIAIN QDPLGEQGYQ LRQGDHFEVW ERPLSGLAWA
VAMINRQEIG GPESYTIAVA SLGKGVACHNP ACFITQLLPY KEKLGFYEWT
SRLESHINPT GTVLLOLENT MOMSLEDLLG GRASGGARS: GHRSGGGGSr
GGGSGEEESP PCPAPEFLGG PSYFLEPPEP EDTLMISRTP EPTCVVVDVS
QEDPEVQFNY YVDGVEVHNA KTEPREEQFQ STYRVVSVLT VLHOQDWLHGK
EYKCKYSNEG LPSSIEKTIS KAKGQPREPQ WYTLPPSQEE MTENQVSLTC
LVKGFYPSDI AYEWESNGQP ENNYKTTPFY LDSDGSFFLY SRLTVDKSEW

QEGNYFSC3V MHEALHNHYT QKSLSLSLGK

[366]
3671 A7l ANl AzE Ak S we WE S Aot 2eEA A
Fei @y ahgch.

[368]

[369] A A4 2: a3l ZEHEA YA -Fe §3 M3 (g-galactosidase-Fo)&] 2] ¥
g9

[370]

[371] ot ZreE EX A 7 A A} A E v9-2(a-Gal A KO, Jackson laboratory Stock
No. 003535)°l| 4] &3} ztet EAJTLA]-Fe -5 &t 2 (a-galactosidase-Fe) 2] 5 9F
T, 2R Y BECE HULe T

[372] TFAR SR, 7 1 &t ZEEATA|-Fe 5392 6.0 mg/kg (3] 8H5Fo1),
2: ot ZE EAITHA] A (b A THA] B 3.0 mg/kg (B9 F-o) 0 5 ]t
Z}7} ARG T 24, 168, 240, 336, 408, 504, 672 Al gtel| Zh7F 471 & A& gt
m=3)84 &4 A WP S T8l 24, R HlPholA e 24 s &
LIRTAC 3545

[373] Ao 54 84S S48 8l &3t AR EATA Y 7 d =

4-Methylumbelliferyl a-D-galactopyranoside (4-MU-a-Gal)E 37°Cell A]

L Qb3 Al A Fhleklar, 1 F 71 A8 24 A &S 37°Col A
oF wb-S Al AT, HE A o & A A E = 4-Methylumbelliferone (4-MU)®ll
Z45omM dut AFEATA-Fc g3 @A a484d8
| A 2] = 5 HEE T A (unpaired T test) (* ~ **p<0.01 ~

0.001)& AR&8to] tfzam 3 Al g t1ke] A 41 frol A& Bl alskgit)
[374] 1A, et A EATA-Fe §H WA FoF 15 J 5o F 504
| Aol A Fofd a7 HEH Ao 53] Al A of A oA

o

ol
)

=

o
N
)
ol
ol
32
ui
olgt M
L
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HEF= 24 A|ZF o] T HE] AEE] X kA9, &hu} 2 E A ChA-Fe
S HEWA L 408 A E7EA] 9 A Q1 F 2 E VER TR 1),
[375] kel 22 B E = Ao A 7HE S 4 E Al Aol & H AT Ao A B
whgol] w2 oyl ZH EA T A-Fe 3 d A 2 d A3 & 552
AZE o) oA oA vl e AEE A ekgkrt
[376]
[377] otal ZrEtEX A -Fe S8 A o] AR AnE g oksly s17] 7 33}
kdg=y
[378]
[379] [%3]
AUCim C MRT
&3 % | (ng*homLor - .
(ng/mL) (hr)
ng*hr/g)
@i} ZEEATAFe| A1 136657.8 404.5 204.9
i L] v} % 15447443 4132.1 287.1
A% NC NC NC
o} zkA kA WEk
u] 1948878 4 13040.5 134.4
#NC: not caleulated
[380]
[381] A7) 9F e AE AvpiE b ZheEE A TA-Fe § 3t A o] Al o
XA YeEhEA @l AIZF o §-A41E = QS-S o] gttt ulelA, Lt
A EATA-Fc @ e A o] A 22020 A F 242 o)1 7] 49l
B EEFR O gy or s W= T AY)oA 95423 X 7 4
288 Vel 4 928 AlAFST
[382]
[383] A 3; 3 ZEEAOA-Fe &30 A (g-galactosidase-F¢) 2] £ o]
w}E A A Y (in vive) &5 &9l
[384]
[385]

duf A EAI A F- A2 A npg- 2o A a2 EAITHA|-Fe
|39 2 (a-galactosidase-Fc) 9] F-o] o] w2 g5 &<21st7] Ysto] vpg-2~&
4715 o = FHls T SDAA T 02 P F(WT) PH- 2 (n=6)= L
ZHEA A -Fe §FaMA LA S T, T A 153 H = 49
AR EANTA F32 AE vhg-2(FE ] A3 ab9-2yn=T) AP o2, 152
Shat 2t E A UA-Fe g3 a M A F @A Fol, Z155-3: obE A kA HlEF 1.0
mg/kg 25 13], AW Fo]), 15-4: o 2= EATHA-Fe &3 294 2.0 mg/kg
(47 13], 9 3}5-o] )& 77 Fol gt it 205 Tl 7F Ed & Aol A T4
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= et iy E] uJ =, lyso-Gb,(globotriaosylceramide) 2] 58-S =74 3Far A%
Z7 o] YhmekS 24 5ko] lyso-Gb, S K48 )
[386] A A} 2 A o) /‘1 lyso-Gb, 782 91 8l], 214 22 A <l (tissue homogenate)2]
B oe AA L F F, O 2 20hE Lo} 9)-o] 5224 liguid

Chromatography Tandem Mass Spectrometer) & ©|-8-3fo] 7 s}l

e sk th S A A 2= A i 4 (one-way ANOVA) (*“p<0.001)S

A gato] BaA w2 2 AGEe] EAA Fel4e v ma s
[387]
[388]  lyso-Gb, g AT}, & 200 A Bz kel o], v 2 EAITA]-Fe
HhE o] 3 A2 A o) A 9] lyso-Gbs Aol
Stz 2l skl Iyso-Gb, 2l M A E Faf, F 4%

lyso-Gbsoll 2] 3+ A 3ol tf 3t X & &3Z 7FE 5= S-S A|AFEHT

_4

[389]

[390] AAd 4: O3 ZEHEA YA -Fe §3 T2 (g-galactosidase-Fo)¢] 319 8 3
&2l

[391]

[392] e u} ZHe E A U A -Fe -8 & e A (a-galactosidase-Fe) 2] 205+ F-ofof] W} & A5
MAwaE Flatglnt. ol & 918, 7] A A ol 364 AR&-gF 44 B 9k e 2

A 2 mhg- 22207 WHTFo]) 9] *J*o 245 o] g3to] 9FHEg A2} TNF-a,
IL 6 RANTES 2] mRNA 552 &2l ’Riﬂr TA A o &2 NAZA o] A RNA
% 71 E(Qiagen)E A-83F] RNAE 4233 5| cDNA T4 7| EE ALE-351¢]
cDNA /a3l o™, 34 ¥ cDNAS 44‘—1 sto] AL T EA AN
(RT-PCR)S 88t 31 T} RT-PCR th &2 54 >efolm &2 =3 5] it}

o

O

[393]
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[394] [3%4]
Feurs EXA | Zepolv] MY Hadz
TNF-a gk 5'- GATCTCAAAGACAACCAACATGTG -3 15
Ak 5'- CTCCAGCTGGAAGACTCCTCCCAG -3 16
IL-6 Hukgk: 5'- CCAGTTGCCTTCTTGGGACT -3 17
Gk 5'~ GGTCTGTTGGGAGTGGTATCC -3 18
RANTES kgl 5'= CCTCACCATATGGCTCGGAC =3 19
Gkl 5~ ACGACTGCAAGATTGGAGCA -3 20
18s R ukgk 5'- TAACGAACGAGACTCTGGCAT -3 21
Aubgk 5'~ CGGACATCTAAGGGCATCACAG -3 22
[395]
[396]  E3H AP S T FHe A AlmolA AT rAA INFRIS 55 S4 S

[397]

[398]
[399]

[400]
[401]

[402]

TNFR1 €2} o] ZHELISA) 7] E(R&D systems) A ZAF] XA ) 2 A}-8-3}o]
Akttt A A eli= dA R 52 (one-way ANOVA) (* ~ **p<0.05 ~ 0.001)
L= 5 HIEE t 44 (unpaired t-test) (* ~ ## p<0.05 ~ 0.001)S A}-&3}o] F3 A
(R D AT ARol o] BAIA A f-olAd S vl wskgit

I A3}, &y 2 EA A Fe §E @ WA S 20573 Hhy Fo] Al 272l
ohap Z e EAITHA] { - 2} AE b2 oA SR A1 24 9] /1 F ol

FolH o At As AL 7 UATHE 3).

AA 4 5 &3 e EA A -Fe § 32 A (g-galactosidase-Fc) o] A -3}
N &3 g9l

A7) A 4ol A FR1sE A N anE vt o' oat A EATHA-Fe
FeA S B3k, v H 2] Zebo| A AAe] A E) o a S kel
ol 5 Hall, 7| Al 300 M AREe A4 9k E g A gk wh-2205
HhE5o]) o] Az A ol A A -3} 3£ A AFQ] TIMP-1, collagen typel al 2

a-SMA (alpha-smooth muscle actin) 2] mRNA & SISt} A4 & 0.2
Nz A o) A RNA % 7] E(Qiagen)Z AH-&38F0] RNAE 5283k 5| ¢DNA 34
7| EE AbE-ste] cDNA 23 skel. oM, 144 cDNAE AH8-5te] RT-PCRE
TS RT-PCRE U9 54 Zejol w2 523 5 ]}
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[403] [&S5]

ARs 542 | Zepolo] A RE-E kA

TIMP-1 kgl 5'- CCTTGCAAACTGGAGAGTGACA -3 23
ukE: 5'- AGGCAAAGTGATCGCTCTGGT -3' 24

collagen typel | AHFEE 5'- CCTTCTTGAGGTTGCCAGTC -3 25

al Huhak 5~ AGAGCATGACCGATGGATTC -3’ 26

a~SMA kgl 5'- GTGACATCGACATCAGGAAAGA -8 27
AHgE 5'- GATCCACATCTGCTGGAAGG -3’ 28

18s ZuheE: 5'- TAACGAACGAGACTCTGGCAT ~3' 29
Hukgk 5'- CGGACATCTAAGGGCATCACAG -3 30

[404]

[405]

[406]

[407]
[408]

[409]
[410]

L M2 A S o] &3t 284 2}l (soluble collagen) T -84
ia}ﬂ] (1nsoluble collagen) ﬂ%‘: ;, A& )7 o A o] 7] E (Biocolor) uﬂ‘ﬁ— o) &

=
IMWS0%D§4ﬁ4ﬂT%lE@MﬁSEM@%4ﬂQ%ﬂ@
Frol e v aske,
7 2w}, 9} BB A Ao i A o] W R 4] 2.4
e 2] 5l e ob e oA I ol e, 40 21
Afsh ol 2 AR B BT 5 AATCE 4)

0%
N,
N
N
T
23

o5} 2Hek g A A -Fe
2ol 7115k A L
2 A e,

NE AR

It
o [‘10
jatid }‘N il
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oo
e =
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2 o
> o o
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(721 8] e 12 BAE s, 54 g s 29k su e
711 A FHkE = A A gk o = A58 ofshE 2

[shsh2 1]

X-L-F

x z

X'-L'-F

1714, X R X Au 2 EA kA o] ar;
L2 LS g8, 27 2o g Todary e £85e dalolH.
F= H 92287 Fe 999 shte] e = Abol

=
& & AEola
= TR EE TS AT
(%878 2] A1 2otz X8} X'o] A & 1 8 (anti-parallel) & 2

= o TN W, T T
(973 ALl oA, 37 A FRE Fe J o v g sh A2, oA
4%,
(3741 A1 GoA, 4] M FREH Fe 9 AAWE 319 opr]

, °F&

[ 73 5] A1l QojA, 7] HA=ZE B Fe 9§92
A el A 2 A ofr] 3k
SFER o2 X3 AY; EE 2 A ofn| 4k TEA O R 71 A
ofu] wab& SR EPRI o2 X3k Al oFs A A=

%473 6] Aol doiA, 7] HAE 17 WA 1007112 ofv] =
g 50 E sh= etol = " A AAQL, oFehA 24 &,

473 7] Alodtell oA, 71 fetol = F 7= [GS]x, [GGGSIx =
[GGGGS]x 9] ofr] Ak A L & o] 7|4 x= A 1 WA 20
% oSl A& SH o= sh= A A=

[8-T% 8] A7 oA, 7] HEtol = # T 119 o} 2tk A
7)-1% %JQP_E g],‘:_ 710] okElA

L-)\L]_,“l

shef
o,
[l
il
(L
o
s
ﬁ
o

s

o 2
R

%
x K

O

N
e 4
S

N
1e -

1

PN
i

A
17

8173 9] Aol glolA, &7] Al A gk
Al

, AF7-A) 21 94 (glomerulonephritis),
(nephropyelitis),

.

>,
o)
12

[e;

il

- (nephrotic syndrome),

% (kidney fibrosis), TH4d

(renal failure), 2 217l (renal im
Aol ape] ekl A9, oFaba 24 %,

(g 101 A9l JofA, F7] A {2 21 DA A4 - (nephrogenic

systemic fibrosis, NSF), == ‘324 41 f-%-(cystic fibrosis) S X $F5F=

29, opeta) 242,

%

[
> o

€ o
= &2 d

(Chronic kidney disease),
airment) = ©] 50 F o A

2 o o

T
18 T o ofy
i 2
po, X
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