u

) <

The University of Osaka
Institutional Knowledge Archive

Tale Landscape of infection enhancing antibodies in
healthy, COVID-19, and vaccinated donors

Author(s) |Ismanto, Saputra Hendra

Citation |KFRKZ, 2022, HEHwX

Version Type

URL https://hdl. handle.net/11094/89566

rights
POEB/BRWERI’H B EFANBEMBERILEEEL -
2, 2XIRKATEOHRBTOENEZ LTV
Note | To EXDIFAECHLEDBEIR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
Abstract of Thesis

Name (HENDRA SAPUTRA ISMANTO)

Landscape of infection enhancing antibodies in healthy, COVID-19, and vaccinated donors

Tit] . " - \
WO (. BRERE . U0 F T F I 5 COVID-1 9L R K O IR i)

Abstract of Thesis

SARS-CoV-2 infection can elicit not only neutralizing antibodies, but also
infection enhancing antibodies, in humans. To date, a total of 11 monoclonal antibodies
that target a common epitope in the N-terminal domain of the spike protein and
facilitate binding of the receptor-binding domain (RBD) to human angiotensin—converting
enzyme 2 (ACE2), have been reported. To assess the frequencies of these enhancing
antibodies in the general population, I utilized a bioinformatics pipeline developed in
the Genome Informatics laboratory to search over 64 million unique heavy chain sequences
(55.4 million from healthy and 8.5 million from COVID-19 donor repertoires). The
distributions of complementarity—determining region (CDR) sequence identities of search
hits were very similar in healthy unvaccinated, healthy vaccinated and COVID-19 donors.
However, the degree of clonal expansion was significantly higher in the COVID-19 and
healthy vaccinated donors compared to healthy unvaccinated donors. Moreover, among the
hits, 17 out of 94 tested COVID-19 antibodies, compared with 2 out of 96 healthy
unvaccinated antibodies, bound to the enhancing epitope and promoted ACE2 binding.

Based on these results, I estimated that the frequency of infection—enhancing antibodies
within COVID-19 and healthy unvaccinated donors to be 100 and 3 per million clones,
respectively. Taken together, I conclude that enhancing antibodies are far more frequent
in COVID-19 patients than in healthy unvaccinated donors, but a large reservoir of
highly similar antibodies exists in healthy donor repertoires that can mature into

infection—enhancing antibodies upon infection.
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SARS-CoV-2 [EYEIL, & MIBWT, FRPURTZT Tl BIRBERITR DA FE %2 758
TEHZENRHOLNTWD, Y RURIL, R34 7 Z B0 N Kb R A A D@
T N—TFERERTHLICEVE NOT UV FT UV U EHARESE 2 (ACE2) ~DEZE
KA FA A (RBD) OfAZERETHILOTHY, ZHETIZEH 1L EEHOE ) 7
a—F APEARHE SN TS, —ERICET 5 2 OMEEHLR DO %2 FEh5 5 7=
DI, WITHSOWFEERTEREE LIS A A T4~ T AT AL T T, ML,
f@tfE7e K —, U7 F UM% IF 7= K —, COVID-19 & 75 6000 1 UL EOHi AR
YR Lz, fHAMEREMEE (CDR) OESIOELMEZFIH LT, =t b — 724
LL TV D HE, T70bb HIT Juik QBEZREERFUAE) ZFEZ LIk Lz,
COVID-19 BF Tit, T —% v L0 L HITEAZL<Ebh, 19Ot h—7
FEAED I H 6L, ACE2 DAL 7 B U IR BE~DFEBR B TELbDTHD, LA
FofEREE LD D L, HWIEPURITEEE FF—X 0 4 COVID-19 BE TRV AEEICR D
DD, BEEZ R —ICbEEEOESWHRO KR E 72 U P —N"—NFET D, Lk, 4l
DOWFFEIL, SARS-COV2-EYLIE DI A E[ET 5 LT, FEGYEIC L D2EE(LD Y X7
ZATH > CT2Wr L T BT, EFICEBERMAEZMF LMETHI EEZX O, Lk
DOWFFEIEIE L O PG O R ICET 5 LB 5,
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