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Development of molecular imaging tools to specifically capture the pathological
dynamics of viral infections

Fuchigami, Takeshi
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The real-time analysis of disease progression throu?h
infection-specific molecular imaging is highly anticipated in the context of viral infections. In
this study, we developed and evaluated imaging probes targeting the virus (SFTSV) responsible for
SFTS, which has a mortality rate exceeding 10%. Among various antibodies tested against
SFTSV-infected cells, the N protein-targeting 1gG (N-mAb) demonstrated the most promising binding
properties. In vivo evaluations, including SPECT/CT, confirmed high accumulation of 111In-N-mAb at
virus-infected sites in infected mice, indicating that 111In-N-mAb functions as an SFTSV-selective
imaging probe. Future work will focus on analyzing the correlation between disease severity and the
behavior of infection molecules, as well as developing therapeutic strategies.

SPECT N-



¥ X C—19. F—19—1, Z—19 (@)

1. WFZERAG S WO

T A v A JEGE DIRRERRATIZIZEN T 7 /L D2 HFE% DI BRI A T T KRR S RO
U A NVADBIETIRNT 72 EPMTOND D, ZDIREOFEMRETDO A I =X LDL T B
2725 TRV, 2 2T, Al—EROFEE A U 7 V¥ A4 A CIFREIICHTMT 5 2 LN T
% PET X° SPECT IZ L2 VA NAEGe~ T AD In vivo A A— 2 7 %475 2 & T, RIERE
AL ORRFI) 72BN K DI RBFIED A 1 = X MRS FIRRIC /e B L B2 bivd,

2. MHEOBE®

ARBFIETIX, RIZIFERFFEE D O 0 CROHIEFHRSYE A 5 SR 2T v A LRI L D
JEYIE DRERF 72 R IE DM TR 2 T A T A A=V v 7 CTE DHAEM OB E B E L,
Z T, UANABRS o BIRRD TRER M I PUR RSy 17 e — 7 & iz invivo A A —
DU TR A A EYYE BRI ISR REFRAT IR D b D & B 2 T, AR TIE, 2011 4T
FETHER S, HIBACHEEERZ B &R L, BETIUIESEERD 10% %825 HAT
bR & 2R & 72 o T D BIERVE ML/ MO AEBEE (SFTS) 25| & 29 7 A L A(SFTSV)
FERNE Lz 7 a—7 OBRE L OIEYWE S A F 2 7 2DBE~OIG A O ATREM: & it L
77

3. WD Ik

(1) WIn EERRFUAR 317 10— T DERK

SFSTV H3E D Gn, Ge, BLUON X o RV HEIZHTHE /) Z7ua—FT L IgGBLONEDT
T A MHURIZARNTA 20 L& ORE SR ZTERN T 2 DTPA 2 U o 3R N K &
DIFREAICTHEA Sz, & 512, MInCls Z# AW ARG R A2 1TV, WIn LRI G
ICEMDEREAToTz, 7ok, WIRFEBRICHWDI2D, 74 VX247 a2 sa—Liiko ClgG
AW TR DI 21T > 72,

(2) SFTSV J&Yeifa 2 F 7= G Rl

FITC |2 CHOGEERR L 7= &M [gG Bk~ 7 77 A > b D w7 A Vv A Vero fE~DfESME%
HOCBAMENC CTBIZE Lz, $£7. Wn ROE RV IALFHE S fFE TIT > 72,

(3) SFTSV EYIHRAEE T L~ 7 ADIERL

Rl K5, BV EFARRFTORA LT D8kx 72 SFTSV #iA HV, 8YED b EE £ THix 7o
FERD T A NV AEGe~ T R ZAFRRT D YL DRIE £ T O~ R30S RE, RIR A5
HL, [TEREOHELZBIE LT,

(4) SFTSV BYWREEET /L~ 7 AD in vivo 4 A — 2 F k!

SFTSV e~ 7 X i 5\ IR Y~ 7 2~ In EFEFAZ B G L%, FuEOENEIEENS
LET 5 R SPECT/CT g 247 o 72, #RfE % ICREBRR 2R (T A LR 2 203
7B OPRYA) 1T, Yetaifr & SPECT Mgk & D217 572,

4. WFIEERH
PUARGEGIZ LD, N Z 2 X7 2ER &3 551K (N-mAb) 7% SFTSV JEEG AR tE T
I ~ DB E R ERE A R LT 2 005, N-mAb A A —J U ZHIE LCHREL 9 A 2 &)



RENTZ, £Z2T, ClgG B L N-mAb ~DTPA %3 A L7-%, WIn B E247\, @HE - &
TSR T BB 2457, £7-. N-mAb & /31 I THAE LT, Fab) Mo~ 5 7
A2 MR (N-Flab)2)~EFFE kL, Ak WIn Bk 217V B9 &2 157,

W BEakPLIAR % SFTSV J&Y Vero M~ LRI L 7= & 2 A, HUASMINTE ClRET DK
BRAER 21T > TR W EE LD RO EREEIZ ) C 11In-N-mAb DfE &I TG IR F L
TERL, &6 mIn-ClgG LY b FREICHWVERI MR SN2 (Fig.1) Z £ 225, 1In-N-mAb
2 SFTSV &A% L Uiy 77 m—7 L LTRMTE 2 2 L VR Sz, £72,11n- N-F(ab):
(B LTH, SFTSV EISMIC W TOAEEREA R L, RERIZS 7 r—7 L LTOAHME
DR S AT,

0ClgG mNmAb

~
=)

Hok |
r

-3
o

o
o

11
Fig.1. In vitro binding of In-labeled IgG
in SFTSV-infected and mock-infected Vero

cells. ** P <0.01, (One-way ANOVA with
! . ; Tukey’s multiple comparisons test).
Values are mean + SEM, n = 7-10.
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Fig.2. In vitro binding of In-labeled IgG in Fig.3. SPECT/CT images of ''In-N-
Mock infected, SFTSV infected (MOI-0.01, MOI- mAb in mock-infected (a) and SFTSV-
0.1) Vero cells. *P<0.05, ***P<(0.001 (One-way infected (b) A129 mice. The arrows
ANOVA with Tukey’s multiple comparisons indicate the liver (arrowheads), spleen

test). Values are mean £ SEM, n = 5-10. (arrow) and intestine (dashed arrow).
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