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Development of an atherosclerosis imaging probe for novel biomaker of vulnerble plaq
ue

Shimizu, Yoichi
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In this study, we evaluated the relationship of the biomolecules (Fatty acid-bindi
ng protein 5 (FABP5) and Thrombospondin-4 (TSP4)) detected by proteomics analysis to the progression of at
herosclerotic state, and developed a novel imagin? probe "™ 99mTc-HVPA" for early diagnosis of vulnerable p
lague. FABPS showed higher expression in Type IV legion (AHA classification) in the vessels of atheroscler
otic model mice (ApoE -/- mice) and in the inflammatory (M1) macrophages. Furtheremore, we suceeded to dev
eloped 99mTc-HVPA which targeted to TSP4, and found that 99mTc-HVPA had a basic property as a SPECT imagin
g probe for diagnosis of vulnerable plaque.



MRl CT

Nat Rev Drug
Discov, 2004
Positron Emission Tomography; PET
Single Photon Emission
Computed Tomography; SPECT

BF-FDG
OMTc-annexin V

JACC, 2006

ApoE ApoED

2011-232218 Sakamoto et
a., HUPO 2011, 10th World Congress

v Vv
Fatty acid-binding protein 5 FABP5
Thrombospondin-4 TSP4

FABP5

FABP4

FABP5
TSP4
SPECT
“« OMTe-HVPA”

E-FABP

25 35
ApoE KO

Movat
AHA Type 1
\%

FABP5 FABP4 Mac-2

E-FABP
RAW264.7
Lipopolysaccharide LPS Interferon
vy IFNy IL-4 48
Ml
M2a
mRNA
PCR
inducible nitric oxide synthase iNOS Ml
Macrophage mannose
receptor MMR M2a
FABP5 FABP4

2 Thrombospondin-4
SPECT
#"Tc-HVPA

TSP4
9mTe-HVPA
Abrams

TSP4

J Nucl Med, 1990



6-Hydrazinopyridine-3-carboxylic acid HYNIC

HYNIC TSP4 HVPA
HVPA
9IMTe(tricine),
PmTc HVPA 1 HVPA
TSP4
PmTc HVPA

24

Wh - NHW

HYNIC-NHS

Lys—NH, . IV
_— N )
2hr Ty ‘
Anti-TSP-4 mAb HVPA
\ ” Og‘\ H /,jOH
2mTe-Tricine N
ol >

v

1hr

9mTe-HVPA

1 *"Tc-HVPA

#"Te-HVPA
invitro Auto Radiography ARG
ApoE KO 35
35
#"Tc-HVPA
ARG
1 E-FABP
FABP5  ApoE KO
Type IV
2.A FABPS5
2.C FABP5
FABP4
FABPS Type IV
2A B
E-FABP
RAW264.7 M1 M2a
iNOS M1
MMR M2a

FABP4 FABP5 M1
M2a
MO
3
FABPS FABP4
M1
Lesion phenotype FABP4 FABP5 Macrophage

o]
(9]

FABP5 Positive Area (pm?)
N

FABP4 Positive Area (pm?)
S
o

o

0 2 4 6 8 10 0 2 4 6 8 10
Mac-2 Positive Area (um2) Mac-2 Positive Area (um?)

2 A ApoEKO

AHA Type IV
FABP4 FABPS B C
FABP4 FABPS
A 1. P <0.01 8 2. BEi0i01
g & £15
<06 <
3 04 5
8 2
oo <05
0 0
M1 M2a MO M1 M2a MO
Macrophage Type Macrophage Type
3 Ml1/M2a RAW264.7
FABP4 A
FABP5S B
2 Thrombospondin-4
SPECT
¥MTc-HVPA
TSP4
9MTe-HVPA
9MTc-HVPA
17.6x 3.8

0 99.5+% 0.1



HVPA  TSP4
104+ 1.2nM
TSP4
3.6+ 0.6 nM
HYNIC TSP4

HVPA

PmTe.HVPA
24
99% 9mTe HVPA

9MTe-HVPA
invitro Auto Radiography ARG
#"Te-HVPA  ApoE KO

4 PmTe.HVPA

ApoE KO Mouse Wild Mouse

*
e

ARG
Movat
staining
4 ApoE KO
mre-HVPA
invitro ARG
FABPS
TSP4 SPECT
mre-HVPA
FABP4

FABP5

134 2014

http://www.hokudai .ac. jp/radiois/

@
Shimizu Yoichi
90634212

@

(©)



