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ABC -+ + accelerated blood clearance

BSA + + + Bovine serum albumin

CO, -+ + Carbon dioxide

D-MEM -+ + Dulbecco’s modified Eagle’s medium
ELISA - + + Enzyme-linked immunosorbent assay
FBS - - + Fetal bovine serum

FITC -+ +  Fluorescein isothiocyanate

FPKM -+ - Fragments per kilobase of exon per million reads mapped
G-CSF -+ -+ Granulocyte colony stimulating factor
HPLC -+ - High-performance liquid chromatography
HRP -+ -« Horseradish peroxidase

IgM -+« Immunoglobulin M

kDa -+« kilodalton

NHS -+« N-hydroxysuccinimide

OVA -+ + Ovalbumin

PBS - + + Phosphate buffer saline

PEG -+ - Polyethylene glycol

PEG-OVA - - - PEGylated OVA

SCID - + - Severe combined immunodeficiency
SDS-PAGE - - -+ Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
SEC - + + Size exclusion chromatography

TNF -+ + Tumor necrosis factor
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FFRBEICHNT, 12— O>EEIOHEREN T LA ORIL—ERDTELDIC,
PINRROEGZB I IEAEEENRB LIS ET. FRMSMNIE. RATESRE
B VD EEEAMRBODABENENE EL TS . BROVEAICE. BEHEER
DERARATZEEDZ UEHEZEINTLEEDD. RUITFL>FUId—)L (PEG) (C
KRBDINAADT 25— 3N ERD., IRTETIE. BZE < DOEAEEENRKIS
RAEnTun3 5,

TDO—AT. EABEEBRKE. /\AATD>a5—>3>0BHEICHHINDST ., K
DFERELEBRUT, BOET EWVWOTEYNRREENA ML R ICAEETHDZENS
NTWB 7, (. Z2TILINA TILEWDTERERDBHR(ICIMZ T, RMATIITIL T
1ILRS U PHRBIEGAASNTUVDIRE. CNSRBFIPOERBERG. BRIRRET
X ENDIEsD. BTVOIRBEWVWDTEA ML RZZITPT <. BEEERKRDEERD,
SUDDRECEMEINTVNDSUIDD A1 IILEROWMAIF ISP TR SNDH]
BEMENRE SN TS 8%, &5(C. SUDSAAILETHRDESHRE U TR SN
WHRIF(F. MIEEY A N+ > DOEEDIBE © X FoySBEHRDEE ! R EDBEES|
TRIIT I EMNRESNTE D EHEOVIEIFEDOZE N ERISEDZEALIC DI
DEEEEN DD EERL TS, TDDX T, PEG TEISNIETYRORIF =
BEREFERTF R (RFRYFR) BEITIE. ERC, PFIToSF—HREEAL.
HEDEURCED TLD. TDEDEMMNS., /A 77)ILHRTES < ORI FHRE SN,
ENSBHTF T4 SFS—FRICES UaEEBIRRESN TS %, LIEh>T. &
NFETULIC, EREEERPOMATFOEEOEEMNE R > THD. MAIFEKADE
ED—D2&UT. IXFOREBEEENEE LD TS,

UNMUIHYS. PEG (CKBDEREBED/\AAD> a5 -2 3> (CEATIMAREIN
FT. BEMADTURMECREREDERRE P, PEG OERMEEREEN & UIiR
HMFEEAET. PEG DESVEREIREE LS B IEROMAFERHEADZEIR EH
Sl ESNTE (SRS P AR a5 BEEEEROEXFOREEFREBIEL.
PEG {tERBEEDEEMNMERNON D C LK. BEICEERLEEISRI IR
HICE. BFAMLATICHITD PEG {LEBBDOYIEEEE. £WHGECET DIHFR
HIREENRD SN TULND, FF T, REDOHIRS KFURKRBEFE SN TS PEG {tEEE
EFEUX b (Table 1) (CTRENTVBLDI(C, IR, A DEIFFEMHEAB (CH U T,



A IRRDFEBKUED PEG IMEREN TSR Zs. CNS PEGIEDEVNS X 252
EEHFX CGHO T IHNEN DD,

DR BRRBFINETIC BRAIBRERE (TNF P> A—J 0> AR E)
D PEG {bDEREL(CHNZ 1oV, Kbzt & U TERSN TV JHTFOBAK - &
2HERZEIEL. MBEO"H"-"BRR"-"ERICE " DLANIRERRTCK D, 8%
< DEIREVAIRZINEL TS 1824,

ZZTHRMIETlE. OVA ZEFILIC. PEG DESDEMRDELSD PEG 16 OVA

(PEG-OVA) Z/ER L., BT RANLAZSXZBEDO™ 4", "BIR8". "EHRICE" DEAL
ZIBRIDZET. EBmER PEG (EERBEEDMFE. BXEDIES ([CMRITTZIER
DUNEZHH .

TOFER. PEGLEHBDMEFM - REEICERI LT, EBEME LN SELREV RN

MRZSTIES. CZ(CE LR E U TR IERE TH D,

Table 1. PEGylated protein drugs on the market and in clinical development

Molecular Weight Number
Product
Protein (kDa) of PEG Use (Indication) Formulation
Name
Protein PEG attached
Adagen® Adenosine deaminase 40 5 11-17 SCID Liquid (vial)
Oncaspar® L-Asparaginase 35 5 69 - 82 Leukemia Liquid (vial)
PegIntron® Interferon-a-2b 19.2 12 1 Hepatitis C Lyophilized powder (vial)
Pegasys® Interferon-a-2a 19.2 40 1 Hepatitis C Liguid (vial)
Neulasta® G-CSF 18.8 20 1 Neutropenia Liquid (pre-filled syringe)
Somavert® Human growth hormone 22 5 5 Acromegaly Lyophilized powder (vial)
Mircera® Erythropoietin 30 30 1 Anemia Liquid (pre-filled syringe)
Rheumatoid arthritis,
Cimzia® Anti-TNF a Fab' 51 40 1 Liquid (pre-filled syringe)
Crohn’s disease
Krystexxa® Urate oxidase 34 10 9-10 Gout Liquid (vial)
Erythropoiesis stimulating Anemia in chronic
Omontys® 4.9 40 1 Liquid (vial)
agent kidney disease
relapsing forms of
Plegridy® Interferon-p-1a 24 20 1 Liquid (pre-filled syringe)
Multiple Sclerosis
Adynovate® Coagulation factor VII 280 20 2-3 Hemophilia A Lyophilized powder (vial)
Rebinyn® Coagulation factor IX 56 40 1-2 Hemophilia B Lyophilized powder (vial)
TBD Arginine deiminase 75 20 5 Melanoma, Liver cancer  TBD
Hepatocellular
TBD Human arginase 35 5 12 TBD

carcinoma




V.
afl

$—H PEG DIEffiZ] - KE DS PEG-OVA DFR &5

fEm CIRARTZL DS, RSN TULD PEGIEERBERIC(E. HRABDFES KLU
#®D PEG MMEASN TS, Lo T BFRAKRLXATFICEHIT D PEGLEEEDY)
HEOENRE, EARIGE(CBIU T, PEGIEDEWVWCIDHEEIZOH THRRN(CIRET DT
(C(&F. FY'. PEG DDFEVHNELD PEGILERBEZIFRITDINENDHD.

T TAEITI(E. 5 kDa & 20 kDa @D PEG ZENEIN. ERDLEET OVA ERIE
=&, PEG Df2EER - KE=DFEILD PEG-OVA ZER U, FT. @Y)(C PEG 128
SNTVD T EZFHRFNERNSIREET D28, Y IR(CEFMAES L. & PEG-
OVA D¥ipZ tEE U1z,

(fBREEBE]

1EEREDRELD PEG-OVA R Y B (/=D T. OVA & PEG-NHS DRISESF%
RDBBBNHOIEfesh. TORIGHICE ST B/ (SA—F—%REE LTz, BEOHRS
HSE(CLT ?. OVA & 5kDa ® PEG-NHS ZRB& L. ORIGERE. ORIGERE. @
EILLbDEMSE D TRIESE. SDS-PAGE (CLD T, TORGHEZELER U, £\
OKIEEE (25 C (Figure 1a® lane 2-4) & 4 °C (Figure 1a @ lane 7-9) )
ZHE T D E MBCKEIIREVERD SN D12 R (IC. ORISR Z R T D &
25°CT. 1 BERIEESE/Z%5S (Figure 1bdD lane 2 12 &) 6. 4 BRERISSE/5
& (Figure 1a @ lane 8 &) BERBMDTOT 7 1 ILICKEZREN R SN
ofz, FED—AT. @FJLEL (1:2.5,1:5,1:10,1:20) TIE PEG DEALEH
B<IRBICULIEND T, OVA D\ REEDFEICS T MU, BILLLOEENES &
EARZTVT ENRESNIZ(Figure 1b), LIENS, EEFEDRELD PEG-OVA DIERIC
BIz> T, 1EEIEIDIIR) PEG-OVA DIER(C(E. OVA & PEGODEILLEER 1 @ 10 &
L. 1E8628 D%\ PEG-OVA DEREIC (L. OVA & PEG MEILLEZE 1: 20 E/EU,
KMHNSREDZIZ8. 5 kDa & 20 kDa D PEG-NHS % OVA [CENEN. EBILLE1 :
10 &1 : 20 T25 CT 1 BRRISSE, Y1 X#oO~< M ST+ —(SEC)TH
B - PRI D ETHRRUL, T TERBREDOMENDFEZFHME I D728, SEC
& SDS-PAGE THEMTUT=.
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Figure 1. Preparation of various kinds of PEG-OVAs.

(a) PEGylation reaction was conducted at a molar ratio of OVA:5 kDa PEG = 1:5 for4 h at 25 °C
or 4 C. Each reaction mixture was prepared in triplicate. Lanes 1, 6: Marker; Lanes 2-4:
reaction mixtures at 25 °C; Lane 5: OVA; Lane 7-9: reaction mixtures at 4 C.

(b) PEGylation reaction was conducted at 25 °C for 1 h or 4 h, at various molar ratio of OVA:5
kDa PEG. Lanes 1, 7: Marker; Lanes 2-5: reaction mixtures at a molar ratio of OVA:5 kDa PEG
=1:2.5,1:5,1:10 and 1:20, respectively, for 1 h; Lane 6: OVA; Lanes 8-11: reaction mixtures
at a molar ratio of OVA:5 kDa PEG = 1:2.5, 1:5, 1:10 and 1:20, respectively, for 4 h.

F9. SECTHMULIZESS. WITNDEDES>TILE—TT. OVA KD ERE
RFEINIE <. PEG WMEBFSNIZDTCI. RSP FE(C/ED TLWD T ENREENTT
(Figure 2a), RIC. SDS-PAGE TH#TU#ER. 5 kDa D PEG-NHS Z 1 : 20 DE
UL TRISSBTZE—2 2 (4. 5 kDa M PEG-NHS % 1 : 10 DEJILLLTRIGSEZE
— 01 KDFFENKEL., KDEBLD PEG MMERFESNTZC ENREENTZ, Fz.
20 kDa @ PEG-NHS TEREHRIC, 1: 20 DEJLLETRIGSEZE—2 4 (£, 5kDa ®
PEG-NHS Z 1 : 10 DEILLLTRIGEETZE—D 3 KDBFENKEL. £LDZ<LD
PEG hMEhaN/zC EWVRIE SNz (Figure 2b)., ML EM5. 5 kDa & 20 kDa d PEG
DIEESEE NN TNENEIRD PEG-OVA ZER T D ENTE, LI, ITFTDOLDI(TE
9D
- 5 kDa @ PEG 1*, {ESEE TIEiZN/z OVA (E—27 1) % 5 kDa PEG-OVA (S)

- 5 kDa @ PEG ¥, SSEE CIEicN/= OVA (E—%72) % 5 kDa PEG-OVA (L)
- 20 kDa @ PEG 1\, {ESEE C&fic/z OVA (E—%7 3) %& 20 kDa PEG-OVA (S)
- 20 kDa @ PEG H'. =SEE TIEEFSN/z OVA (E—7%7 4) % 20 kDa PEG-OVA (L)
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Figure 2. Preparation and evaluation of various kinds of PEG-OVA with different
lengths and numbers of PEGs.

After the reactions of OVA and 5 kDa or 20 kDa PEG, the degree of purification and molecular
weight were analyzed by (a) SEC and (b) SDS-PAGE. Peaks 1, 2, 3, and 4 in SEC correspond
tolanes 1, 2, 3, and 4 in SDS-PAGE, respectively. Peaks 1 and 2 represent OVA modified with
small and large numbers of 5 kDa PEG, which are referred to as 5 kDa PEG-OVA (S) and 5
kDa PEG-OVA (L), respectively. Peaks 3 and 4 represent OVA modified with small and large
numbers of 20 kDa PEG, which are referred to as 20 kDa PEG-OVA (S) and 20 kDa PEG-OVA

(L), respectively.

CNETD PEG {LIATTN S, PEG DD FENKE ., EEENZV\ EEBEDFRI
(& BLTEMRESTNTUNS 15, 2T T. & PEG-OVA O PEG WY@t (CIEEEN
TWBC EZBIREFMEAN S EBIHII T D728, TNEND PEG-OVA Z2X DR (CEE#
MAIES L. RENCIMPREEZREIT D ET. & PEG-OVA OERFEZHFHTUIE.
TOFER. L\ ND PEG-OVA E OVA KD EL\MH5#EE % R Uiz (Figure 3).5F(C.
E—59F20 PEG THHE I B &, 5 kDa PEG-OVA (L)& 20 kDa PEG-OVA (L)(E%
NZN. 5 kDa PEG-OVA (S)& 20 kDa PEG-OVA (S)& D EEVMA#HEB =R U,
EERODSEE N BV FE EHERBANENC ENRIBENTZ, T, FREEOEEE TR
3 B&. 20 kDa PEG-OVA (L) & 20 kDa PEG-OVA (S)(FZNZEH. 5 kDa PEG-OVA
(L)(&5 kDa PEG-OVA (S)&KDEEVLMAHBHZRL. BFENAST VS EFHHT
NEWZ ENTREENZ, CNSORER(G. BEFDOREE—HULTHED. PEGDHFE
BLWMEESEEN R D PEG-OVA ZE (R TETWB T ENTREINZ. 1B,
AARER(CHIFD Ry hIJOwY NETIEH OVA HuaaERUIzizsh. BmM(C(E PEG-
OVA FZIF TR KIEEHD OVA BRI SN D ulEeNE X 515, —/H T, Figure 2a



D SEC MFER KD, ZTNEND PEG-OVA BB T PEG-OVA (3= >J)ILE—2D & LT
RESNTHD. OVA (JFEAEBREINTLVRL,. LIRS T, Figure 3 (CHIFD
MAEE (L. PEG-OVA ZHIE LIcEDTHDZENEZSND,
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Figure 3. Pharmacokinetic evaluation of various kinds of PEG-OVAs.
Each PEG-OVA or OVA (control) was administered intravenously to mice at 500 pg/kg. The
blood concentration of residual PEG-OVA was measured by dot-blot analysis at 2 min (initial)

and, 1, 2, 4, 6, and 24 h after administration. Data are expressed as the mean £ SE (n=4).

TNEND PEG-OVA (S)BRUN(L)ICH TS PEG DIEENEIE. BEESELGN S,
Adagen®X> Somavert® & (\ o fzL\ < DH\DIBR®D PEG (tERBERR T(E. EAECE
i EMN/z PEG D FDEIIFIHEEFH E U TRSNTNDEDD., [EEIREIIREE=NT
H579 . B14D PEG EEMEE D PEG {tERBEZSURESY & U CEHRKIGHAESN TS Z &
ZHFER. AARICENWTHE. £ PEG EETDIEE DE/RXD PEG{LERE (PEG-OVA)
ZER L. PEG EEMEE DBV (EERSERLICEZ 2 E =M T2 & &
LTz, 1Rd. RIAFTD PEG-OVA (F. EEHED Lys RE(CHEIT DRI A= REZ
f&a L7z PEG (PEG-NHS) ZRWT/ER Uz, OVA O X IRfE@BERITT —5 LD,
OVA 3 FH(CFET D 20 &EPRD Lys ED D5, W< &6 8 DAY OVA 3 FFRMAEIC
FREITDEREUNGDEEBEZSND & FIEFMRISARFTI NV ETHDEDD, Figure
2b D SDS-PAGE D#EEN 5. OVA DF(CHES LTS PEG D#lE. PEG-OVA (S)
TlE2~3#E. PEG-OVA (L)TE 8 AIEEHETFEEND,



$H BTABRPLRICKDHIE PEG-OVA OYITEZE{LDH

Plesner B.572 &, #EEOMAFRIIL—TF(F. EAE%R PEGILIT D ET. TDOYIE
NEZEEETH. BERERFENRECKLKRBTEERELTVDS 22, ZO—AT.
BR(CIAD T, Torisu T.5(& HARES U SRECEMINTVBIS U AL
BT RARLRICK D TEESHMEL. BRP TR TR END ZEZRELTUL
%% ULHU. PEGILENZEHEN S U SAHNTEFA N R EZ Tz E0OHE(G
BAS M TIFRND X PEG DD FE=EMMSEE NERIRDIBEDHEIRE (FEB|THD.

T TAEIT(E. PEG ONFEVEMMSEEDERSD PEG-OVA Y. SUZSKHTE
TRRLREZ S TZROYIHEZCZ TS D128, MRIFERZE JO—1 XA -2 0%
(CKDFEHEULTZ,

[(BREEER]

ERROMZBOREIBMEE BN & U T R ML RRER (G, TR, BRI+ RS
AIRE>FEDSITULVR, T TEAGE. BA - KE - BINDER TS (CHE U Tzied)
DEEERBIMEFIA LT A PILERQETILITAIL RS U SEEIDEF A X
RERE R U THREDES (BETESHLZT 16 cmh'5. 85 50 BlEET 1 9

CEFE#ELTH S0 @) 12E) " &RAanNICERL. EREEDSE 20 cm H'5,
&8 PEG-OVABRAZFIELZSU>>% 20 @E FSETRIEL/Z. OVA &, 5kDa
PEG-OVA (S). 5kDa PEG-OVA (L). 20 kDa PEG-OVA (S)& &) 20 kDa PEG-OVA
(DICENZNETARLRZER/UT, JO—ARXA=20KICEKD, IERPOMAL
FRETEEURER. L\IND PEG-OVA (CHBULTE. OVA LB LU THRAIFEHNE
BE(CIEINL TULV=(Figure 4). 4F(C. 20 kDa PEG-OVA (S)& 20 kDa PEG-OVA (L)
(FEEET. OVA &LHEBRUT. §I 3 B+ (BH1E 2-25 um) HERENe. €
D—HT. BEFANZA2ERT IO TENITNE, 2 um L EOMAIFEIL
100 fB/mL UTF & BFR M RAZER UGS & B U THAIFEIED R o 7z

(Figure 5) . Bl EMS, OVA - PEG-OVA [CE TR ML RAZERIT B ET. MHIF
WM L. PEG DHAFENARETLLLB(ELE. MR FENLZ<RBTENRBEINE,
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Figure 4. Subvisible particle counts in PEG-OVA solutions under dropping stress.
Four kinds of PEG-OVAs and OVA (control) were exposed to dropping stress, as described in

the experimental section. Subvisible particles in PEG-OVA and OVA solutions were counted
using flow imaging. Particles larger than 2 um were counted. Statistical analyses were
performed using one-way analysis of variance (ANOVA) with Dunnett’s multiple comparison

test. Data are expressed as the mean = SD (n=3). **** p<0.0001. n.d.: not detected.

E>2pm E>5pm O>10pum 0> 25um
100 1

90 +
80 +
70 +
60 -

50 A
40 A
30 A
20 A
10 A
nd nd ndndnd
0 !

5 kDa PEG- 5 kDa PEG- 20kDa PEG- 20 kDa PEG-
OVA (S) OVA (L) OVA (S) OVA (L)

particle counts/mL

Figure 5. Subvisible particle counts in unstressed PEG-OVA solutions.
Subvisible particles in four kinds of PEG-OVA solutions and OVA solution (control) were
counted using flow imaging. Particles larger than 2 pm were counted. Data are expressed as

the mean + SD (n=3).
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Flz. WRIFOMHEIRZE KDFHBICAETT D728, 20 kDa PEG-OVA (S)RDAFERM
IR T5% Figure 6 (RUTZ. S8 F AL X%ZES(F7= 20 kDa PEG-OVA (S)T#l
REINHHRIF (. MR EOTZRIANS (Figure 6a 77#%) . ARISGEWAARET

(Figure 6a 1) . ¥4 Tholc. FITHARDHKRERZSIB TS L . MR ELRM
A FIFEAERRT. AEORAFIESYU I AACILAKEEZ SND AEDEIET
(&, PEG fbick> TEAGHEMNRESCK\WIEMNFEINTLDCEEREH LS
DD 224 BEEWS U AAILEROBITFAER SN TR EE2BFEZD &
BTFARLRICHBNWTIE. PEG {tEBBERTOH25T . PEG{LEHEESUZDR
BRI (S VA AAIVRE) EOHBERZER T DNENEZXSND.

g 147 149 14.9 149 149 149 50 151 15:10 . . 153 153 15.5 155 15.6
IIII=I:IIII:I ‘ I:ll:l[!‘:lIIII::I:Il:llillil:]lzlll
158 58 15.9 16.3 16.5 17.0
6.1 16.3 163  16.32 16.5 16.9 17.0 17.3
174 174 174 E 18.09  18.12 875 18.8 20.42 n.
18.75 20 19 20.8 — 25.04 26.68
Property Shown: Diameter (ABD)

Figure 6. Characteristic analyses of subvisible particles in PEG-OVA solution under
dropping stress.

Representative images of the particles in a 20 kDa PEG-OVA (S) solution (a) under dropping
stress, and (b) unstressed 20 kDa PEG-OVA (S) solution. The numbers below each image

represent the diameters. Scale bar : 10 pm

B EEMELTD PEGILEBBEBRIC(E. pH FAZE| (FBEH) PoFREFIDEHN
ZERREDTIMNEEA TS, AAFKT(E. PBS T, pH ZHMHE(CHHEE L THFRIC
UL TULRWZS, S BERIIGEDRIMIDZEECEH CTHHE I D2 EEH D6
DD, RAFTMS, PEGILEBENEXFDEF A ML X(CKD, USSR (TR F
=E Ut aiRR U,

-11-



F=8 BTABPLRICKDHIE PEG-OVA DEEKILEZE (LD

ERENREL., MAITFZMR T D E HRARBERSEZEISHRII ZENMSNT
WD, FIZ(E. EhREIOTY S Z2RIR(C K> TRENLSE., BERZEFTRE
BOOTUSEREREUTYIRICHET D E e MeEdOTJ U HiRhEE S
NBFETORBNMASKENICERIN. AMIE LRI ENREINTNDS 2,
F/Z. PEG {LERBEOMMAEL(CEADDIERILE E LU TIE. PEG {ELEREZELD
593 &. PER5&(CEFEESNTZH PEG JURICK DT, ZDHEENMEEE=ND
Accelerated Blood Clearance (ABC) BREHRESNTILS %, LIzH>T. PEG 1L
EABEDORERT. 1 PEG TUADES EHRMZTTE S B I aIEENZZI SNDEDD.
BT ARLATHERTS DAL FDESYS. PEG O FEVEEEENERRDIEZEDLE
BIXE(FBHSH TR,

T TAEITIE, BTFARNLRZR(TIZ PEG {EEABNER(CIRS SN EE(CTE]
TRIESNDERICEZCZRENTT DI, MR FRMINMEE SN/ 20 kDa PEG-
OVA (S)BLUN(L)ICERZRD ., YDOXAACHITDH PEG HAEE L. HEDZELL
a2 2 i T O i

[(FBREER]

BETRARLATERT DIWMHFN. TAEE(CSX DE%HES D28, 5BERD
D BALB/c ¥ I XIC, ITFDO~@D PEG-OVA & Z1NEH 500 pg/kg TREERAR
RIS U, #5 1. 4. 7. 10 BELV 21 BECIMRERE L. MEPOH PEG IgM
JUAE% ELISA (CKDEE LT,

@ BETFZ ML 2%Z&7E U 20 kDa PEG-OVA (S)
(Figure 7 T. 20 kDa PEG-OVA (S) [+]& 52#)

@ ETRRLZREERUTUE 20 kDa PEG-OVA (S)
(Figure 7 T. 20 kDa PEG-OVA (S) [-]& &)

® BFRRL2%&&ELIE 20 kDa PEG-OVA (L)
(Figure 7 T. 20 kDa PEG-OVA (L) [+]&E0#k)

@ ETANLREEFLTLVEL 20 kDa PEG-OVA (L)
(Figure 7 T. 20 kDa PEG-OVA (L) [-]&52#)
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4 1 —=— 20kDa PEG-OVA (L) [+]
—o—20kDa PEG-OVA (S) [+]
----20kDa PEG-OVA (L) [-]
-<>--20kDa PEG-OVA (S) [-]

Relative Absorbance (OD 492 nm)
N

DAY

Figure 7. Evaluation of anti-PEG antibody production by administrating each PEG-OVA
exposed to dropping stress.

Anti-PEG IgM production profile in mouse sera after administration of PEG-OVA with or without
dropping stress. Each PEG-OVA was intravenously administered to mice at 500 pg/kg. Sera
were collected 1, 4, 7, 10, and 21 days after administration. Anti-PEG IgM concentration was

determined by ELISA. Data are expressed as the mean + SE (n=3).

F9. OE@D 20 kDa PEG-OVA (S)ICDWT., BTFR ML AZERL TULVRUVEE
TlE. HLPEG IgM FUAENF EAEBMUIBN D ZDICH U, B TFTRA ML AZER/ UL
JZBE T, %5 7 HR(TH PEG IgM HitiRE MBI U /= (Figure 7). JX(C. @ &E@D 20
kDa PEG-OVA (L)I[CDWTEBREET. BTFTARLRZEEFIDZET. BEFAKLX
ZERLUTUVVRVWEEE LR U T, #L PEG IgM FiUiAEMENI Uz (Figure 7). LA
T. BFXMLREERUSE 20 kDa PEG-OVA #1559 32 & T, EHRBEORERE
E PEG-OVA SBRHPDMAIF(C K DHL PEG IgM FIADEENMBESIND Z EHVRIE
=niz
BTRARLRAZZ(FDZETERUHAI TN, EBRIC, MREEZFEL Lz L
M5, RIC. 20 kDa PEG-OVA (S)B KU (L)D ABC IRKRICE X DR2E DT 72 510+
Jeo UIFDO~@DES(C. Y IXRIT 20 kDa PEG-OVA (S)BXIUN(L)ERIERS L.
AIEE SR (CRE SN DN PEG IgM FiAEDEWS, 2 BIBSROHEE (C5X D%
£% M5 PEG-OVA DIRFEN S5 LTz,
® 1 EIB:& /2L 20 kDa PEG-OVA (S) — 2 [EIE:7& T/ L 20 kDa PEG-OVA (S)
@ 1EB:% T4 20 kDa PEG-OVA (S) — 2 [EIH: & F7/2L 20 kDa PEG-OVA (S)
® 1[EH: & T/ L 20 kDa PEG-OVA (L) — 2 [EIH:%& 7L 20 kDa PEG-OVA (L)
@ 1[EH:7& T4 20 kDa PEG-OVA (L) — 2 [EIH:& 7L 20 kDa PEG-OVA (L)
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RE. BFARLZXZER L TLVRL 20 kDa PEG-OVA (S)BXUN(L)%Z 1 BIfZIF1%5
UIcEEIsSEF iR E U,

F9. OE@D 20 kDa PEG-OVA (S)ICDWT. 1EBICETA ML AZER LT
LWL 20 kDa PEG-OVA (S)Z#x5 Uz Cld. 2 BB#5#&omiE+ 20 kDa PEG-
OVA (S)RE(d. HEEIGSEFLERUTELEROSNAN >z, €D—AT. 1[EHE
(CETFARLAZERUZ 20 kDa PEG-OVA (S)Z#%5 U T, 2 BIEKRS5&D
M5 20 kDa PEG-OVA (S)RE(L. HEHFESEFEHER U TER(CET Uz (Figure
8). RIC. @&EB®D 20 kDa PEG-OVA (L)ICDWTIE. 1 EBICETA LR ZET
L7z 20 kDa PEG-OVA (L)D#%58¥DH1253 . 1 BB(SETFA ML X Z&RLTL)
720\ 20 kDa PEG-OVA (L)D#ESECHNTE. 2 bBIxR5#ZDIMmET 20 kDa PEG-
OVA (L)EE(F. AEBRRTIFHRETSTRWNEERT UIz(Figure 8)., 1 EHITETX

@ Single administration (PEG-OVA without dropping stress)

O PEG-OVA without dropping stress
O PEG-OVA with dropping stress

100 T ET
n.s. *
80 - o
@ 60 -
o
T
X 40 -
20 +
1
n.d. n.d.
0 -
20 kDa PEG 20 kDa PEG
-OVA (S) -OVA (L)

Figure 8. Evaluation of clearance from the body by administrating each PEG-OVA
exposed to dropping stress.

The ratio of residual PEG-OVA in mice sera after administration of each PEG-OVA. Each PEG-
OVA with/without dropping stress was intravenously administered to mice at 500 pg/kg. The
PEG-OVA without dropping stress was administered after 7 days of the first dose. As a control,
mice were administered the PEG-OVA without dropping stress one time (single
administration). Residual PEG-OVA concentrations in mice at 3 minutes and 2 hours after
administration were determined by dot-blot analysis. % dose was expressed with respect to
the PEG-OVA concentrations at 3 minutes after administration. Statistical analyses were
performed using one-way ANOVA with Dunnett’s multiple comparison test. Data are expressed
as the mean = SE (n=3-4). **, p<0.01. n.d.: not detected.
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ML X Z&EERLTLVRL) 20 kDa PEG-OVA (S)& 20 kDa PEG-OVA (L)% SEET:E
WHERSHSNTZICDULTI(E. Figure 7 (CHWT, SETFA ML XZETTLTLVRL 20
kDa PEG-OVA (S)Y#&58# T (3471 PEG IgM AN F & A EFE SN D DK U,
BETXRLZAZERUTLVRL 20 kDa PEG-OVA (L)I&SE£ T34 PEG IgM HifkD
EENFEINTVWDICENS, BFRANAZEARELTLVRKTH. 20 kDa PEG-
OVA (L)IESRfCIE ABCIRENFBENTUF >l EEZIBND., 5. BT X
ML X ZEERLTLVRL 20 kDa PEG-OVA (L)#&5SEEHCHLT. ABCIEENZRHEN
RVIZEDISEZRTE I DA E., FM/MREEINEREDD, BEFARLAICLDT
WRIF O L. 58 ENIHL PEG IgM FUASKFHI(C ABC IRRNFE SNIZAIRE
HHEZ 5N,
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SBIET  #1 PEG AEE LHFtH B (CB Y S EEERRET

PEG {E8FURY — AIC KD ABCIRFRDFE(C (. FlEn~<oOT 7 —(CKBED
AHNTS L TVB T ENRESNTNDS /. Uich'> T, RIEITR U PEG FiUk
E4 EHRHOBEICE. X077 —ZICKDBDIAHNET S U TVBAREENEZ S
ns.

TITAETIE. FEEBASMNCTI—RELT. YIRIIOT 7 — ik
(RAW264.7) ZRWT. FEFARLXZEFRUTE 20 kDa PEG-OVA (L)DffiFZPAIER
NIAFHEZ TO—H A hX N —THEEHT Uz,

(BREER]

RAW264.7 $FERIAD 20 kDa PEG-OVA (L)MDERDiAF% ESH (CHEFT S B (T
ST, FATHARZESE(ICLDD %, IREENLERR : FITC TEZ# Lz 20 kDa PEG-OVA
(L)EER Uz, FITC #Z3#%-20 kDa PEG-OVA (L)([CE T X bL X &%, RAW264.7
MR (CAINL. 6 BR&(ICTO—Y 1 bXA NJ—TEDIAHEZHETUIC, 7S, AFE
fi(CHIz> T RSF T2 hO—)LE U T, BBLIE Lz FITC 4Z58-20 kDa PEG-
OVA (L)DFNEFZRELZ. Flo. REKL<SEDIAHEZHETT D2 BTFAK
(I, B R FRITHRRICHVT, FRES U AAILIC K DMBI TR
ZIREN (CBESEDIETILEUTHRE ') Z&E U FITC 4Z#-20 kDa PEG-
OVA (L)DIRIIBFERE LTz, TORER. F9'. /RS JI> bO—)LTIE. FUNE
B ML RZERUTUVVRWIY FO—JLEFELER U T, FOEAAEENBRICLS
U. FHARIEEIRR TH D ENRENTZ. AEMHT T, BTFANLAZER U FITC
Faik-20 kDa PEG-OVA (L) z@iER I 2L, A ML XZAREmLTLVRNI> ~
O—)LBFE LB U T BRDIAHENIENN T DAEE(EFRHSNIZEDD., BREIRET(FR
Molz. —AT. MHRFEMMEBEETILTHIEHA ML X ZE&F U FITC 25#-20
kDa PEG-OVA (L)DFNEE T, X RLRZEERUTLVRWIS bO—)LEE SR L
T. BDAHENERICIEINUZ(Figure 9), CDOLDIC, BRI N A xETUIcEE
THARAWE D IAHDBERIMEMN RO SNZEDD., ET A ML RZET7 U R TIEHM
FEBAER DIAAHDBRIMENEERDH T . WITNDEFEMHERE A RSB ZLIF EDEL)
FBRaNhofz. LW DT, St SSRIJIEFBIINBEREDD, &£1& PEG-
OVA (F%EE - MAIFERR T DTN OO 7 —2([CHRDIAFNDT <7D, —8o
IS TUAREEREICHES UM EE X BND. £lo. AATRDORERZIESRE LT,

-16-



51%. 20 kDa PEG-OVA (S). &5(C(% 5 kDa PEG-OVA (S)B&LY (L)ICDVWTES
TRMLXREROOT 7 —ZHIRBRADE D IAF & DHBEDERIAN EfF SN B,
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Figure 9. Uptake analysis of PEG-OVAs exposed to dropping stress into mouse
macrophage RAW264.7 cells.

RAW264.7 cells were subjected to FITC-labelled 20 kDa PEG-OVA (L) exposed to various kinds
of stresses at a concentration of 0.1 mg/mL, incubated for 6 h, and analyzed by flow
cytometry. The mean fluorescence intensity of FITC-labeled PEG-OVA taken up into
RAW264.7 cells was obtained, and statistical analyses were performed using one-way ANOVA
with Tukey’s multiple comparison test. Data are expressed as the mean = SD (n=3). *,
p<0.05; **, p<0.01; ***, p<0.001; ****, p<0.0001.

&1 PEG-OVA 'Y OOT 7 —Z(CADIAFENZR. MAELEZ(RET DF COWRF
EUTIE EITHRRZBRHFENDETERDE UTMREED 1 DEUTERETE D, Al
5. 1) IOOT7 —Z(EEYTH D PEG-OVA DSFERERDIAD Z ETEMEE L.
2) B bLiexoOI 7 —2& T #ilRZSsl 990N REDYA b1 %&
iU, THIRE(CH LT, RRIBRIT S 2, 3) THIRRE. IBRSNEREESBEIC. B
HRSZEAZNT LT B il CAEEER SEEEESE 2 & T FUREEICDINDS .,
CORERICH LT, TLUZFU—F—4 (n=1) TldFHDBEDD. 20 kDa PEG-OVA
(L)Z RAW264.7 (THMUL. BT ML RDOBRETLE LUz RNA-seq BT &R H T2,
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B DIAHFEEHENMEVZD, FEREERTERVEDD, ¥IOT7 —>OEHE<—
H—T%H3 Cd8O* Yo, YUOAT7 —H'SOMSNT THIRRR EZEESE I ED
-« > T3 Ccl5’*? LW\ 1B FD mRNA DFEIBN, BEFAN X 2EREIDIE
(CR DI (Cd80. Ccl5 &BICHI 1.2 £5) LTWLWBTEEBRL TS, S, 8D
R URBRICKDEIREEHER T IUENHDEDD, RAEHERERD. DFHEFD
FREAN A END,
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e R

AR T PEG {ELERBEENBLICTL IILRSU D DREE L TERENT
WBZEICBEBU. PEG ONFENEEMERENEIRD PEG-OVA [(CEFA ML X Z&
AIDEFTILT. TDMETHM - FREE(CR T DIEMRMATRZERMUTC. AAFTTHALZX
b REA (. EERNMEIXPRE (TEFRN (CBESNDEENDH DRI ZIE L T2,
SIEEER(CEZH T D EDTHD EEASBND., 5 UICaBEtiRDOEMEER(E. ICH
Q5C HA RSAUICLkDE. ORBNPFHE T DHRFRGFLSNDER MG (CEBRENICEBEN
e (BRI #EXEP). BRICBEENHDINEDIHIZHITDIZE. QEDLD
IMFRIEIER/ (S A - — D RHEORZEHRERE U TCRENZTHE T D2 LRETH
D, UIEM2>T. AR TITETA ML R%Z PEG {EEAB(CEREIDZEICLD T,
PEG {tEHEBEDRENDHEZHE T DL EBIC. BIEEIRE U TRBRIREZTEHIER
ETRBDER/SGA - —ZHEIT DICODEBELIRDARZED E=HH T,

AiAFE (L OVA ZRWZEFTIL CTOIREECTH D I EDD. CNSDFRENERE SR>
T. ERMEESNTVWIEREZEH T, HRARELE(CERAESNS LT ZDRAK
HEAE SN D 4F(C. ERESN TV B EBEBDFR TH. PEG-Asparaginase® 2, PEG-
Uricase®** 72 &(3, BRERFRERICH U\ THIENE 54 (CFEE NIzt PEG FuAZ LD
FYEHORTHABRCHEE L THE D RIEWSKITEFENEMERITD LN >l E
MEEZEINTULD, 4F(C PEG-Uricase (CDULTI(EHL PEG FiADRAEENE <. ERKE
ERCIZE 2 HEZ LIRS ZERITTTREDK 40%(CH PEG FiikMRESNZZ E MR
BEEINTWNS Y, 1 PEG HAZRE T DEE TIHABENRNMERTDEEEICTI>T
1—23>UrPoS 3> ORERN BN EEREENTHED. 1> TJa1—>3>U»
D2 3>DUYRDTZERT DIEHIC, FEREDFEELUT (HIERSYZ2H. BIBKRE
NILEZBIREZFRIES U, KRYSTEXXA DS T#&EYREHE. 77«45+
—ZEVERBBEIRICZ LT SEWERAORIRZIBREBRI DL LWDR
IR E SN TS, ik PEG-Asparaginase Y2 PEG-Uricase (FWL\INE/ 1 T7
JVEE (BHI) THDZENS. RAFTEERR(C, PEGILIC K> THAIFHHZAL L. #1
PEG FIAN ELE N THEMMBEL TV T EEEZXSND. =5IC. PEG (& EH
BEMDHRS5T . URY —LAIREDEES, EERZRIMIE LU TERRETN TS,
EDDIF. PEGEMITINILE 3> ZAVWEIAR TIE. KDDFEDAKEL PEG TIEED
UIRINILE 3>t DFED/NE0)PEG TEEFLIZTIXILEa> LDEM< ABCIR
REFEUIZTEMRESNTULDS *, F/z, PEG EEFURY — AEFAVEAK T,
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RED PEG EMEEDRWNIRY —LADIFDH. PEG EMHEEDRNIRY —LLD
< ABC BRZFEEL. CDKDR PEG EEFURY — Al IgM HUR(IC K DHF/ER
EZITPITNTENREINTND P, =5(C. A PEG EffsExFv U7 &L
MRNA DOF A EFEEN. 2021 FRE. HAERNTIE 2 Z@EMNFHEIO0F D)L
ARREYE(C UTCTERIEESN TS, CNSDDIF > DEERORIRISE UTIRES
NTWBTF T4 S5+ —D—EB(&. #1 PEG IgE FiAZENT LB D7 LILF—K
IETHDEEZBNTHD . TNIIHL PEG IgM FiixzE T Uiz ABC R E(FERD
HWROIRRT(EHDIEDOD. ABC HREFEIC. —REUTUBHERREOHARICE
FND PEG [CBRESNDICESIUVZDETHENRIRICHFS U TCVNDEHREINT
W3, UIeht>T. PEG O FEWIEEMERE - SHE M PEG FUADELED., D
BOERCE EDOBEEMNASHNIIRNZE. & FORRERICEEQRIRICIRD Z EHEA
#Fanz,

Ffo. ERCEBRIRULIZESB D, SFHBFIOTRELT. P2TIR/IATFILEND T
ERDBZRCMZ T, TLITAILRS U SHELKFBEETNBZLSICRO>TNS ¥,
LI 1L RS U PREDFELRH RS BREOHRFFICKDBEI X TZERTEDZ
& ERIORENEGEIE SN DIZHIEHEIREDFER| ZHLVR(CIES TET DRI EREND D
Yo UNUIRH S, FATHRFROARATRREREX TEZXDE. LIRS USD
HFNFE, BFABLXICKD PEG {LERBRITOREDMCE. U2 DREE(CHE
BlEUTRASNES U AL EMEBER L. SERERR T DaHEEEEZ 5N
291, Ulehto T, BRERTL I ILRSU S SREIDBEFEIC (L. S&. U
WNEE (RS IMEOBEVCEHE COHRBEREEE I D LN, EEROREE
ﬂ?ﬁﬂ®ﬁ5ﬂ55§t§i5¥ﬂﬁ&1£%®ﬁ%%¥%ﬁb§@jjvfﬂi
RAGEZIRRBIDFAZEZR D CEBTELD . TDIHE. EFIDRARE - BRDROCH UL
T, EERDEMARE U COFEFIMDEENKDEBE(CIRD I EMNMEEEND. LIEH
DT, AARZESH T, EEROMEBIHE - REEATTIE. BENEAREIRDO THIEL T
<z EnkHND,

R#%(C. PEG {EEHEERICREST. EXROBBEER - RISV IZHAT(E.
OHRFEPE(CLDEFERBEY. Ol - ERRETORE(CDVT(F. EERBOFGR
BEVMINEBRECEEDWTIEREN TS, AARNMNEE U [EERO#EIXH
DOREEHE - &R (CDOWTIE REEEZEIRE UZERGOBEIERE (GDP) A
RS> ¥ HHBE N ICH Q5C HA RSAICHNT. Btk e U THiXhnse
HNERICKFTHEZTMMT D EMEREINTUND . UL, BENICEDLD
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IRERER) (S A= —ZEZEEIERE T DIMNEIBARSNTULVIRN, DR RAFRICKD
BT AL RICKDHEERREDMR TN PEG (tERBEEDREICHERSX
DTEMNASHIBD e ENS, S, PEG (LERBEEEESOUEOBEEEDHIXT
DEMZEUCERRR(CS VT i FROFHMEIOEEENEFDZENEZ SN
Do U D T AAFHER &7 D T RN (C [EREROEXPDOMEEIE - R3]

M RREICH A RSA IR ECK D> TIEREN, HENSEBE (LIRS EINDFE TOEE

NE—ALLRACREEE - RIESND LT EEROEZERELDTEDZENEFF
=N
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f&sm

AT PEG EEBABDOEXFPOMBEER - RiIZBE L. EZREamOEXE(C
BREIENDIETARLAN, PEG ODFEVEESEENRER/LD PEG-OVA (C5X D%
E(CDOWVT., HEL (MAIFRZER) CSBNRE - EARSEZR(E (It PEG FUADELE CHE
i) DBmNSETUZ. TORR. UTOERZEN(CEEFREZET.

1. OVA-PEG-OVA (CETABRLRZERIDIET, WA FHEKR=MN. PEG D5
FENMKELRBEFE, TOMIFREZ BB ENRE=NTT.

2. WHRIFHE R SMIZ 20 kDa PEG-OVA (S) & (L) TlIEETF AL XRICLD T,
EEAE NS U EH PEG FUAL EAE SN, 20 kDa PEG-OVA OfbtthY R =1
7—CO

3. U PEG HFUADESN® 20 kDa PEG-OVA OHBtDIEEICIE. SEF A ML XRICEKD
TSN F 2007 7 —hHmDRAHFPI N O EZ EN—RTH D]
et ERUTC,

U EDRRE. PEG {EEEABDORMFEHNX(CHTDmEFHE - REEICEI I SELE
HRTEFHDEDD, AAFRNEE LD LT, FERNICIE. PEGEEEEDEYR
PEG {Z8hMDIEfF>, PEG {LEOBERRODEERTORERLR L, BmEEE - &
SEC DN D ENEIFEND.
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5¥

AR ERADICHIED  KIRAZFARFFREFAFRARSEZDTFRIRORE RREEC
(& B2 DEMEE., HifEZRD SH(C, RN VIR ZBOE L, CTTICR
DRDERBILDRHDBERLET,

AAFRDOERZ(CHOIZD | FIGEOIMEEE, #HIBNSIX ST ZIaE L E LT,
BT ER KR FRAEREFTFARERIROKRT — AL (CFEATRBRL L
IFEY,

KARZZRITIB(CHIZD. EEMMNEELHMEZHDEEBIC RBRICHBNWTE
KIS DZNCIZE X UTE BERFAF RERRAAFTEP R BIREHIHZF D EF IR
DOAEMEELTE. FRESIROERSELE. XKFREDRRKTESA. EIIERmERE
ERFATEMRRSPEIROGHIAFEE. BE 2 EROEAETFERECOLDIHILZ
BBULITET.

Fle. KN OEERMMES., #HEEZH D F U, KIRAFAFEFREFMAFTRIER
DEEERFTECEMHFLBEL LITET.

AHAFRICERURDVWENEE SiE 4 EERMHBNEZ 8 D F U KRR FARFHREFHA
FRVEBIRORMEE. FHEBIROTEE L. RBBROLERIREECDXD
HFLER L EIFE T

E5(C KIARZED D (CHIED . ZREHBHNZIRET UL HlR TTAGKR X
BTAZInD &F DARRAFARFREFMRBSEZDBFORFERE - FEDEHI(IC
EATRHHRLULITET,

REIC. RUE ENKKAMELTNEEZELEFLEEBLEC, DNSREESHNZLE
ED

-23-



RERG &

PEG-OVA D{FH

PEG {E8IS(C/ER T3 OVA (& Sigma-Aldrich(MO, USA)&kDEEA L. Fi=.
PFE5 kDa B KU 20 kDa d PEG D N-E ROFZ RIS > = R(NHS)ZFEARG
(LML EZE(Tokyo, Japan) K DEEA U/z. FITC 55 U7z 20 kDa PEG-OVA (L)DfE
B (C{EA Uz FITC-I (FRMZ/6ZF AT (Kumamoto, Japan) kK DEEA U1z,

OVA & PEGDEILEZ 1 : 10 F/z(E1 : 20 &L, 50 mmol/L ORDEEIEEE
®(pH8.5)T. 25 CT 1 KRIGEE/z. Rit#E. 0.2 mol/L TV > KE&RZN
A CRIGEFELESET.

FITC #2538 L /= 20 kDa PEG-OVA (L)[ZRD EHDIER Uz, OVA & FITC-1 ZzEIL
tt1: 20T 25 CT1HKERINESEZ, RIC. CORISEHPD OVA & 20 kDa PEG
ZEILLEN 1:20 ERBELDITEEL. 25 CT 1 FfEiRIGEHE Tz, RIt#&. 0.2 mol/L
TS 2KERZMR CRISZEILEEET.

RIS 1IE# DL PD-10 135/ (GE healthcare Japan, Tokyo, Japan)(C &k DARIE
L7z#. PBS (CE#UTZ,

B4 XPpro 0O M5 J 4 — (SEC)

PEG-OVA DRISER (S SEC (CKD3EEUBER &9 D PEG-OVA ZEREL 1.

AR 7.8 mm. K& 30 cm., FTRIERIDMF1E 5 um D SEC Fi73S Aa(Biosep s-3000)
(& Phenomenex(Torrance, CA, USA)KDEEA LTz, HPLC(Waters Alliance e2695)
(CERADSLZERL. U BISEE®R (100 mmol/L |{tF NUDAB KT 100
mmol/L U>BEKRZF NI DLZEH. U BERWT pH 7.0 [CREUER) =%
BHE L. B85 0.8 ML DORETHOMZEITDOIZ. PEG-OVA DI (%, SR AIRIRH
FEEHICKDIKE 280 nm (CEREL TITo /2.

SDS-PAGE

SEC [CKDEEE LTz PEG-OVA OFRIC. FEDRED 10%D 2-A)LHT ~ITH
J—=)LZET Laemmli sample buffer (FUJIFILM Wako Pure Chemical, Osaka,
Japan)ZMMXx TRE L. 95 CT 5 R/R-1ILL. RUTZOU)LT7 = RESIKENRD 5
- 12%FLF+v X ;FJL(FUIIFILM Wako Pure Chemical)(CZ@piUTz. LIS L
T 200 VDOEBETH 1.5 k& L. Coomassie Brilliant Blue R-250 #5036
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% (Quick CBB; FUJIFILM Wako Pure Chemical) TREUE, 1P, EHEBEDF=
<—H—& LT WIDE-VIEW™ Prestained Protein Size Marker II(FUJIFILM Wako
Pure Chemical)ZRU\/z,

5 B O DN I A (BALB/C)(FEARTIRATILS—(Shizuoka, Japan)kDEEAL
Jzo Flo. ARARICE T DIENEBRDEAB S LFUER(IEBEAFAFEREFAIS
DEREREMIHEEE (CHUVTITL, FERFEERBRARE (CE Uz, RUIEEF T, 587
(0.2 um T 1 I)LF—(CLDBiBFEHD PEG-OVA H> T )LZFER U, ETF AKX
BT BTFAMLAZERTUIE PEG-OVA B> F)L&EHERALU. 500 pg/kg 22X IR
(CEFImAIRS LTz,

’5%. RERBZRER(C< D XEFHIRC 27Gx3/4 (Terumo, Tokyo, Japan)DiF
it EERA L TEZE DT, HmUzim&zE 20 pL EXY hY>TERERU, TyR2F
1—JCHF LU, BREMT T 1 BEERER. =008 (1000 g. 15 min. 4 C)
L. B5nmiE%z PBS T 40 &%R (Ry hJOw bOiza) F@JOv+F>208
/& 2000 5% (ELISA DiIFA) Ui,

MiEHPdD PEG-OVA EDIE (Rv hJ'Ov MNE)

HIRBHMBEY > T )% bOt)LO—XfE(GE Healthcare Bio Science, NJ,
USA)IC2 LI DE T L. ERFMH T CTHRICEZIRESE 4. 3% skim milk in 0.05%
Tween20-PBS Z&#ML. ZET 1 BEkGLTIOYF>I%ZiTo7=. 0.05%
Tween20-PBS ZFU\T 5 NfEsE$ 9 DRE%Z 3 OlfTo /2. H 1 OVA/RUoOO—FIL
IgG 4R (Thermo Scientific, Tokyo, Japan)% 1% BSA in PBS ZH\\T 2000 /&%
RU. INZERINL T4 CRETCT—BZELE. 0.05% Tween20-PBS ZHU\T 5
DEEFTDEEERZ 3 OliTo>/2%. HRP EEILY I X IgM #ifk(Santa Cruz
Biotechnology, TX, USA)% 1% BSA in PBS ZML\T 10000 ZFRL. &R
UCTERBRMET T 1 BREIEZELE. 0.05% Tween20-PBS ZFU\T 5 DREEHE T DI
YE% 3 [ElfT > 7=#%. ECL Prime (GE Healthcare Bio Science)Z#&ilL. BEFAT 5%
IS, Image Quant LAS 4000 mini (GE Healthcare Japan, Tokyo, Japan)
(CED Ry hZEEHU. Imagel VI MO 7Z2AWTEEUT.

A L R
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1.8 FAKMLXR
OVA FZ(d PEG-OVABERZ 1 mL DU (CAN, R L TEE 20cm M
520 EE T, DR 1 HZER CTHE U,

2. B KL X
PEG-OVA &R%Z 2 mL D=OLF 1 —T(CAN, 95 CT 15 2EMEA L. BRICRE
DFETHEL.

3. BB ANLXR
PEG-OVA &% 2 mLD&ELF1—T(CAN. =ET T 800 rpm T 15 EE
Uz,

2O—A A= %E

JO—A A—=>2(2(F FlowCam 8100 (Fluid Imaging Technologies, Inc.,
Scarborough, ME, USA) Z{ERUE. "R, H>TILd, A—hAAXA—L— b B
ST IOES LTI A FT—2 3> ORMEEZENEN. 0.1 mL/min, 0.2 mL,
16 frames/s, #1 70%H KU 10/10 (SFREUTZ. TO—TILARICKRIFNFEELRNS
EZEFRIMT DD, BREFIEBKBELUBERSIE 1% Tergazyme (Alconox Inc.,
White Plains, NY, USA) Tii&®E 5 mL/min THRF U,

RB/TA—HF—DKTER. TNETNOREDER =TI S/z&. 700~1000
WL DEBKZEB L. BIE 1 mLPCER 2 um ZBX DHFH 100 ERETH 0.
BEE 10 pm 28X DHFHFELRNC EZHER L. 1 BIODHICDE 350 L o
BTN EREB(SEAL, #BROERL 3ERIELZ. BFXRLUREERTE B> TILE
[UBZERET Dcsh. BIERIC 2 FEEET THEE LT, BER 2~100 pm DOEEE D
FETEL. RIFEEST.

IFHR D PEG IgM EDRIE (ELISA iX)

ELISA FH96 D x)LL— k (Costar®, Corning, NY, USA) (C mPEG2000-DSPE
CHMEEEZE)D 99.5% T4 J —)LUAH (0.57 mg/mL) %& 50 yL ilX TEET 8 KM
FE#E U.PEG ZEWEL LT ®SBRER DRV, T Oy F 0B REZEMZ T 25 C
T 1B > F 1R~ MUz RISHHERT 3R LIZE. JOvF 078K T 200
BICHRUIZMBEY > TILZRIMU. HRP #E&HIN DR IgM H14K(100 ng/mL)ZHlX
TEERC 1A >FaXR—-bUT, FFRTS5ERUIE. BREBZMX T 10
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~1534>FaR— U2, 2 mol/L SR TBRERISZEFELSE. Y10
OJL—bhU—45—ZHAWNTER 492 nm DIREEZAE LTz,

IB&MR

YOARoZOT 7 —H#IE3%k (RAW264.7 #lif2) (. American Type Culture
Collection (ATCC; Manassas, VA) KDBEA Uz, RAW264.7 fHBDMRHEE(C (S,
10% FBS (Biosera, Nuaille, France). 1% Penicillin-Streptomycin-Amphotericin B
Suspension (FUJIFILM Wako Pure Chemical)Z=3 D-MEM ZRL\, 37 C. f2f0
ESUE. 5% COERM4 T TIEEL.
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