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W, PR =F L7 ) a—/b (PEG) HiRICk » THl & Z S5 PEG IEMiIEIR DI A2 6 VR EMEDIK T AR E 72
i & 722> TV D, HT PEG HURD O HTIC IZEE SRR G S WA E  (ELISA) ENA WS LT E 2, EFER DM BIR T
BT U b4 TlkAe <, HiPEG HURORE S FHEIIRMIAZL HNEZV, KL T, AV I=F L 7Y a—b (086) #zE
HBTEICIR R TE 2t ) SfEAEREZHRTH L L bIC, ZNH O ELISA IEOBMEEEE LTORRA%EROLNCT L Z
LEHEME L,

2= [Fml Tk, Aot s s B 0Tk~ 7z,

B IRESR A E AR KV HEEE L7 OBG A r A4 Y IPEEGIRIC X 91 PEGC FUIROFA]) Tik., BERAEGLEE
FIFHLTOEG EAEuAY THESRERE L, TNOEH W ELISAEIC X VP PEG HilkE T v A T5Z L2 HME L
oo BETHXFARNY UARRARY T —B Rl s UBRMEEESECLY, =F L7V a—u (E6) ==y N2 2, 4,
6, BLU8DOEG #KAICH >R A ) AHEAEREZNEIEE LT, OECEAt A Y IHEEAEEROZ /37 BRAER
PEZ G L7 AE 3, 2R O REICKT 5 & v 37 B OFFEN IR 5 O BB TO7e N2 E B L2 & 22572, OEG &
ANt rAd ) TPEEAERE AV ELISAEICE O, EERFEEDORL D STEOE / 7 v —F L PEG Hilk%E T » & A L7k
B RGO A MX VIR FNUCHEA L2 3O EC 2=y MBI L THREAT 2 & STV 55T PEG Hilk & Fr IR T
HZENHLERoTZ, HiPEG FURORHEIX 0BG RIS U TEMT D2 Z ENH LN ERY | 2R L 72 ORG 8
PERAFDIRIZE DO TH D B2 OND, MIENIEFFT DG T ThHt PEG JUiKiREAZ(L SETT v A LizkER, fit
PEG HifhZ ERMICRH TE D Z LMWL E o7, ERTE D PEC PO EEHIPAIIEGK TRO LT 5 Rk %
FIN—= L TN Z &M D A ELISA IS AERFEN O H PEG HURD SSHTICFIH TX 2 WREM S R S iz, BLEX Y, &R
AU TPEE AR BRI E U CHWZ ELISAIEDHL PEG LR D T v B A ICHERATH DL Z L 2B LT LT,

B EMBEALE L AA MERLEIC R OBE Lt ot ) SHEAIREZ VD5 PEG HiikD T v &1 Tk, B
FMPBEEATE L B A MERBLEZ R L TORG NEA SN a4 ) S EAKREZREE L, 26 &A= ELISAEIC L Y,
FEARFRMED B DH PEC ilkE2 T NENT v EATHZEEZHMNE LT, BT FA MY URAKRY T—E 2t L7
A EAIEIC LY, Ta LV EEREICb O A Y IEESEREMEE L, T X VEE b ot aAd Y DpE
LEED L Ry BRAEREZ L L7oFE R, T OREITHT 5 2 37 BOIHF R I BE O RRRD THnT &
B GNE o7, 7V v 7 RISICHEDS AR MERIIZE Y . EG 2= M3 3, 7. 11, 3LV 23 @ 0EG &, 7 L
IAEE b A ) TEESKROEMICEAREZHIE LN HLEATLHZ LN TE, 0BG EALELKRE 2R/ 1E7
FrIalb—yar LERER, 0BG At r A4 ) TWEARREICZE IR IND 2 L3R S 4u, HT PEG HUiiE OEG £
LFEERTE D EEZDBND, 0BG BALASIKRZ AW ELISAEIC L BT v A 23240 L=/ 5., /e REoR/ % 3
HOE /) 7 a—F AP PEC iR E TN ZENMINTE 22 ERHALMN L olz, SHIT, 7 v—2 15-2b $i PEG HLIEB KD
ARFUELTHEHUEDEG 2=y FE2 LD 0EGICHAT D Z ENRHEN, £72, 0BG EAZRN 7, 21, LU 55%D 0BG
BAEAREHANZT v A OFER, 0EC HARN 21%DHAIC, HLPEC FUkDOBME RN R E o7, ZORBEOEIL
OEGEHD 2 T4 A= a VODEWILDZ D THL BN, BRI TEHNFEYIab—rvaicky, Ead ) 2pk
HLEEREHD OECEHDO L T A= a VEFH LTz, ZORFR, OECEHD 2> 7 4 A= 2 VTEAENEL R HI2ONT
MET D2 LRI, BAEN %025 21%F T 0BG SO RIZ L V| L PEG Hifk & ofEMREI N D EHELR S
Too —J7. BERDEFAITIX, B L7- OBG SHOPERRIAREDIRIZ X - THL PEG Hifk & OEG HE OFEANEIND LR S
7o MIEIAFT D 50T ChU PEG HiIRREZ (L S TT vl A LIzkER, AR RED R 2 3 FIEO P PEG Hifk% %
NENWEEMNHRHT D ENTET, DXy, &FFHRER e A Y TRESIRIPL PEC HUAD T v & A O OFEMRE
WELTHRATHDLZ EEHLIC LT,

BT Tl L OSH%ORBYE] Tk, AMSCoRbHm s 5% OBEICONW TR,

i« FSCERIE, FI3C 2000 F & 3830 300 35 % 1R ORHT 52, & L<ITFEIL 800 #5% 1R LTI 7280,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE RCEE I R ERFI—F VRN (T2R2) IZTA o Z — Ry MARINET O T, AR ATRER GG O TIERL <7
S,
Attention: Thesis Summary will be published on Science Tokyo Research Repository Website (T2R2).



( H3R)

Doctoral Program

m X EE

THESIS SUMMARY

Fea—2A i b F HRETNL (RS« 1t (T )
Depertment of, Graduste major in Fl;}ﬂ’f Iﬁ'_%% a—A Academic Degree Requested Doctor of

YA =

AR . FTHEFE TR
Student’s Name 1:4(% Fﬂa Chief Examiner ST E’C

FE (JEL 300 FEFRSE)
Thesis Summary (approx.300 English Words )

Recently, anti—poly(ethylene glycol) (PEG) antibodies have become a major concern due to their
concern to reduce the therapeutic efficacy and safety of PEGylated drugs. Enzyme—linked immunosorbent
assay (ELISA) 1is one of the most frequently used methods for analyzing anti-PEG antibodies.
Nevertheless, revealing the binding characteristics of anti—-PEG antibodies is still a challenge. In
this thesis, 1 designed cello—oligosaccharide assemblies as a solid-phase platform to conjugate
oligo(ethylene glycol) (OEG) chains for ELISA of anti-PEG antibodies.

In chapter 1, the background and the objective of this thesis are described.

In chapter 2, OEG-tethering cello-oligosaccharide assemblies were synthesized via cellodextrin
phosphorylase—catalyzed oligomerization reaction. The OEG-tethering assemblies had antibiofouling
properties against nonspecific protein adsorption. ELISAs using the OEG-tethering assemblies
revealed that anti-PEG antibodies were successfully distinguished by specificity for the PEG
terminus. Furthermore, the quantitative detection was performed even under the conditions with
serum.

In chapter 3, propargylated cello-oligosaccharide assemblies were synthesized via cellodextrin
phosphorylase—catalyzed oligomerization reaction. The protein adsorption amount on the assemblies
was very low level. A series of OEG—conjugated assemblies with varying conjugation rates and chain
lengths of OEG chains were prepared using click reactions. ELISAs using the OEG—conjugated assemblies
allowed for detecting three species of monoclonal anti—-PEG antibodies. Notable results were obtained
for one anti-PEG antibody (clone 15-2b); although 15-2b had been reported to bind to terminal methoxy
OEG chains with 12 repeating EG units but not to those with 8 repeating EG units, the ELISAs using
the OEG-conjugated assemblies revealed that 15-2b bound to terminal methoxy OEG chains with 7 or
more repeating EG units. Additionally, the quantification of anti-PEG antibodies was successfully
demonstrated even in the presence of serum.

In chapter 4, conclusions and future perspectives of this thesis are described
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