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Development of a proteome-based cell-type deconvolution method and its
applicability to treatment effect prediction for gastric cancer
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ADAMTS13 is an enzyme that specifically cleaves the blood clotting
factor-carrier protein VWF, and its overactivation causes excessive cleavage of the VWF, resulting
in a bleeding disorder. To develop a therapeutic agent for the ADAMTS13-related bleeding disorder,
we constructed humanized antibodies of mouse anti-ADAMTS13 antibody A10 (mA10) and assessed the
binding affinity in vitro. The results indicated that the humanized antibodies show the comparable
binding activity to mA10. To compare the antibody structures, we performed antibody structure
modeling and structural similarity analysis in silico. As a result, the humanized antibodies showed
higher structural similarity to mA10, and particularly retained the original conformation in the
complementarity-determining region, suggesting that the structural similarity of the region affects
the binding activity in the antibody humanization.
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1. WFEBAE SO &

ADAMTS13 (A disintegrin-like and metalloproteinase with thrombospondin type-1 motif
13) [XIEMRF+THD 74> 7 47 5 FEF (von Willebrand factor: VWF) 2 5 H )12 4)
Wrd 8% Th 0 | MENICIWT VWF (K MR EEEE 2 B0 L T 5 (Zheng, X. L. Annu.
Rev. Med. 2015), — 7T, FLAR/EE B0 (Left ventricular assist device: LVAD) % H
W TRIBIZB W T, HEIAT IVAD OR L EIIMNBRELEZET VIS L Y ADAMTS13 2
WRENEYE L. VWF OmsEUIMIC Lo HinE 2325, 295 LcioOEIHEIFERET + U 1
N7 T RIEMERE (Acquired von Willebrand syndrome: AVWS) & FEIZHL., &bk AETRIEIC
BT DHEEMAABIIE R CEMBEEICERD b TW5 (Uriel, N. et al J. Am. Coll. Cardiol. 2010).,
BEICBIT DHAR LVAD % F7EFI O ANV AVWS [3RGAT LVAD 16512810 5
HEZRHMAIHE & LA IUVED TWDHDO0, AVWS 1237 B B2 e inEIE IR
N S AU TR,

2. WO EP

ARAFLETIE AVWS {BEIEDRFE 2 HEY L LT, fi~ 7 A2 ADAMTS13 Hiik A10 = V7= 18%
HHAROER 217> 72, BARMIZIX,. Complementarity determining region (CDR) 77 77
4 > 715 (Jones, P. T. Nature1986) LFEEN 2~ A7 EOEMHIIAR IO CDR % b hHLik
BT 22 2k e MubtRZER T 2 FiE2 AW T, B MUK 8A7T BN 16E8 L~
A A0 FiiRZ AL Z 5 Z L IZ X > Tk MEFUA A10/8AT 35 L TY A10/16E8 ZE#L L | Z Df
BiEMR L OPLEEMN % in vitro TR L7z, F£7=. ADAMTS13 (%95~ 7 A A10 Hifk L
t Mb A10 HURDFEGTEMEOE W Z FUR LA E OB DRMET 572912, ZRZE ok
DT X/ FEELS D B UK 1E % 1n silico T - g L7z,

7ol AR, Fla v U A VR EGYEILR ORI XL BT E L T ERY T
DO FERE2WAEEI A2 RWRNE o772, BB TELXE T LT AVWS {BEAHT
KOER Y — 27 70— %R LT,

3. Mo HiE

t Mb A10 FUADIE Y —27 7 e —(X CDR 77 77 4 ' Z{EIZESNTEY . w7 X A10
Piik® CDR BXOWEHED 7 L — AU — 7 ik (framework region : FR) (ZH¥KT 57 I /g
HBEGISTI V) 2 MUASATR L NI6ESICBME T 2 Z LIk - T v MEBUA A10/8A7
BELWAL016E8 O7 X /EES =T A L=, T4 v Lzt ME AL0 ik ZER3 5 7=
DIZ, B MEAL0 FUEOEHEL L k BEHOBIRF 2 ENENET~N7 ¥ —% Expi293F il
WCHATHZECRTI VAT 27 X MRERIL, 2O NT VAT 27 ¥ hOEHE EiFF
WZEENDE MEALO HURZ RN - KT D2 L2k - T, & MEALO Lk & 157,

ADAMTS13 (Zxf3 5 b hMbE A10 Pk &~ 7 2 A10 HiikofEGIEMER X O ETE X
ADAMTS13 # /78 & VWF % U\ B 2B EE72 96 V=7 L— 2 W
T-EER PR ERE (ELISA) 12XV EMii L7z (Tto et al Sci. Rep. 2021), HURD T 2/ FRBEcS
\ZFEAS WP EAREE T HIIE. RosettaAntibody ¥ 7 b 7 =7 % VW T{T->7= (Weitzner, B.D. et
al. Nat. Protoc. 2017), t MEA10 Fifk &~ 2 A10 Bk EEELIMIX. &b biiikEd
O TRFE R A VT " #F2E (RMSD) 3L Qscore ZitHT 5 Z LI X ViMis 7

(Krissinel, E. & Henrick, K. Acta Crystallogr. Sect. D Biol. Crystallogr. 2004),

4. WFFTER

b MEALO FUiR & <~ 2 A10 FURDFESTE MR L OV ADAMTS13 FHETE M3 BR Dt R %
FNEFNE 1 BIOE 2 2737, FNENOREBRIZBWT, £ 27 A0 FUERB I OE FHIEK
8A7 + 16E8 ix¥h Nt MeHAORY T T ar bra—n x5 7ar ba—L e LT
Aunbniz, B1 L0, v MEFUKR ALI0/16ES i35 A 7 AL0 HUik & LB L THBBAD 2 WES
EHEHET L2 RSN, — T, b MEFUE A10/8A7 X% AT A10 HFiAB L O°
A10/16E8 & [t LT ADAMTS13 (%3 B 5 ATE MK - 72, REEORE F X ADAMTS13 [H
EIEMERBR OBV T HHER S, AL0/8AT I A 7 A10 Hiik &t L € ADAMTS13 O EE
PEDME S . —F7 T A10/16E8 (35 A 7 A10 Hifk & [FIFEEE D ADAMTS13 FHEFE A A L T

(R 2A) (Ito et al Sci. Rep. 2021),

IR O R A FURSI G OB D RGET 572012, B MEAL0 Hiik &~ 2 A10 Hiiko
PUASLAREE O FHIFER (RK13) ZIb#kL., b MEALO Hifk & ~ 7 &2 A10 FUADHLIRSL (AR
D7ER % RMSD 8 XU Q-score DFFFAMERNOLFHME L7 (R 1), 1 XD, A10/8AT-~ T A
A10 T B LN A10/16E8-~ 7 A A10 X7 O EHF L Ok #8480 RMSD |3+ T 1LUFTH
Sfc, —HREIZ, Z X7 BRI T HEEEEMEO & & 23 RMSD O RS 2 LN Th
5 Z &0 5 (Krissinel, E. Proteins Struct. Funct. Bioinforma. 2004) . A10/8A7 1 L O
A10/16E8 IZ & H T~ 7 &2 A10 iR L CEVWVEEEBIMEZ AT 5 2 LAV RENT-,



WIZ, A10/8AT-~ 7 A A10 X7 B LN A10/16E8-~ 7 2 A10 <7281} 5 HHE L Ok %
$HD Q-score DFFHEAER G, k BREHIZI VT A10/16E8-~ 7 A A10 X7 X A10/8AT-~ 7 A
A10 X7 &g LT Q- score O T MITEN T & 3R L7z, Q-score X 0~1 O CEET
DR ITTEHTH Y . Q-score ¥ 1 IZITWVIE E@WVEEELME A2/ 5 Z E0/r &5 (Krissinel,
E. Proteins Struct. Funct. Bioinforma. 2004), RosettaAntibody Y7 N7 = 76455007
A10/8A7, A10/16E8 LU~ 7 A A10 HUADHUESLKREE FHIE TV 2 ANk L7255
BB THRBROEAmABO b D Z b, « BHEHIZIBWT A10/16E8 13 A10/8AT7 &tk
LC= 7 A A10 FUIRICH T DFRPER @V 2 &R E N7z, P EX Y | A10/16E8 I3~ 7 2 A10
FUED CDR EFFEON—THEZRFF L TEBY . ZORELE LTHF AT A10 FUiR & [FRREORS
ETEMER L OV ADAMTS13 REE Z2EF 35 Z & 23 5851035 67z (Tto et al. Sci. Rep.
2021),
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3 EMEAIO HifAB LU~ R MO HLIADILIFHEET R
(A) A10/8AT. (B) A10/16E8. (C) <2 R A10 Hilk
(% : E4H CDR, ik : #2385 CDR)

&1 MO/BAT-% IR AIORT, AMO/16ES-T R AMORTFIZHITAHAEES KU 885D RMSD
B KUV Q-score DETEHER

RMSD (A) Q-score
TERT
A10/8A7—~ 77 X A10 0.48+0.11 @ 0.844+0.01 @ 0.96+0.02 @ 0.92+0.00
A10/16E8— <7 X A10 0.59+0.13 : 0.71+£0.01 = 0.95+0.02 @ 0.95+0.00




2 2 0 2

Minamitani Takeharu Kiyose Karin Otsubo Ryota Ito Toshihiro Akiba Hiroki Furuta Rika A. 11
Inoue Tsuyoshi Tsumoto Kouhei Satake Masahiro Yasui Teruhito

Novel neutralizing human monoclonal antibodies against tetanus neurotoxin 2021
Scientific Reports 1-12
DOl

10.1038/s41598-021-91597-2

Ito Toshihiro Minamitani Takeharu Hayakawa Masaki Otsubo Ryota Akiba Hiroki Tsumoto 11
Kouhei Matsumoto Masanori Yasui Teruhito

Optimization of anti-ADAMTS13 antibodies for the treatment of ADAMTS13-related bleeding 2021

disorder in patients receiving circulatory assist device support

Scientific Reports 1-11
DOl

10.1038/s41598-021-01696-3

Toshihiro Ito

In silico identification of EBV-encoded microRNAs in human blood

The 19th International Symposium on Epstein-Barr Virus and associated diseases (EBV2021)

2021

RNA-Seq microRNA

68

2021







