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In this study, while searching this research for the functional biomolecule
used by the database for the gene expression level in the human cultured cells for evaluation of
imaging probes, as well as human tumor culturing cells in a stable functional molecule was confirmed
with high expression by using the expression system for the screening of imaging agents, the
labeled amino acid derivatives are especially taken up also in a ﬁost—FDG candidate probe, and the
accumulation mechanism of the labeled amino acids which shows high affinity to the amino acid
transporters to which high revelation is specifically accepted by a tumor was examined in detail,
and the validity of the design strategy was evaluated from correlation with amino acid transporter
gene expression and tumor accumulation of the imaging agents.

FDG



FDG-PET
FDG

FDG-PET FDG

[J Nucl Med 32:819-824
(1991), J Cereb Blood Flow Metab 20:207-212
(2000)]

[J Nucl Med 44:625-631
(2003), J Nuc Med 45:80-85, Nucl Med Biol
31:477-482 (2004)]

[J Nuc Med
44:244-246 (2003)]
systemL
[Nucl Med Biol 34:1003-1008 (2007), 37:
903-910 (2010)] FDG
B FACBC

[

J Nucl Med 52:822-829 (2011), Nucl Med Biol
40:670-675 (2013) Brain Res 1535:24-37
(2013) Mol Imaging Biol 16:
322-329 (2014)]

FDG-PET

FDG

FDG

FDG

FDG

PET
( )
DNA
PCR
(GPCR)
(
)
FDG
PET

[Nucl Med Biol 22:37-43 (1995), Appl
Radiat |sot 47:37-44 (1996)]

PCR (qPCR)

DNA
16



RNA
PCR (gqPCR)
UC-L-Met UCc-D-Met
|__
sysemL D- system ASC
gPCR
( 3))
FDG
BE.FACBC
Na*
ASCT2 SNAT?2 FACBC
ASCT?2 Na"
LAT1

(Nucl. Med. Biol., 40: 670-675 (2013))
BF-FACBC

Brain Res., 1535: 24-37 (2013)
Mol. Imaging Biol., 16: 322-329 (2014)
7)

o-[N-methyl-"'C]-methyl-aminoisobutyric acid
("'C-MeAIB)

( D)
#"Te-PMT
ABC
P-glycoprotein (P-gp:MDR1) MRP2
(Nucl. Med. Bial.,
41: 338-342 (2014)) PET
"*F-FACBC
( 4))

13

1) Kagawa S., Nishii R., Higashi T., Yamauchi H.,
Ogawa E, Okudaira H., Kobayashi M.,
Yoshimoto M., Shikano N., Kawai K.:
Relationship between ['*C]MeAIB Uptake and
Amino Acid Transporter Family Gene
Expression Levels or Proliferative Activity in a
Pilot Study in Human Carcinoma Cells:
Comparison with [*H]Methionine Uptake.
Nucl. Med. Bial., 49: 8-15, 2017 (reviewed).

2) Matsuura Y., Yamashita A., Zhao Y., Iwakiri T.,
Yamasaki K., Sugita C., Koshimoto C,
Kitamura K., Kawai K., Tamaki N., Zhao S.,
Kuge Y., Asada Y.: Altered Glucose Metabolism
and Hypoxic Response in Alloxan-induced
Diabetic Atherosclerosis in Rabbits. PLoS One,
12: 0175976, DOI: 10.1371/journal.pone.
0175976, 2017 (reviewed).

3) Kobayashi M., Mizutani A., Nishi K., Nakajima
S., Shikano N., Nishii R., Fukuchi K., Kawai K.:
Difference in Accumulation and the Transport
Mechanism of L- and D-Methionine in High-
and Low-Grade Human Glioma Cells. Nudl.
Med. Biol., 44: 78-82, 2017 (reviewed).

4) Ono M., Baden A., Okudaira H., Kobayashi M.,
Kawai K., Oka S., Yoshimura H: Assessment of
Amino Acid/Drug Transporters for Renal
Transport of [*F]Fluciclovine (anti-["*FJFACBC)
invitro. Int. J. Mal. ., 17: 1730, 2016 (reviewed).

5) Kobayashi M., Matsunari I., Nishi K., Mizutani
A., Miyazaki Y., Ogai K., Sugama J., Shiba K.,
Kawai K., Kinuya S.: Simultaneous Acquisition
of ®™Tc- and '“I-labeled Radiotracers using a
Preclinical SPECT Scanner with CZT Detectors.
Ann. Nucl. Med., 30: 263-271, 2016 (reviewed).

6) Ogata K., Takamura N., Tokunaga J., Ikeda T.,
Setoguchi N., Tanda K,., Yamasaki T., Nishio T.,
Kawai K.: A Novel Injection Strategy of
Flurbiprofen-axetil by Inhibiting Protein
Binding with 6-Methoxy-2-naphthylacetic Acid.
Eur. J. Drug Metab. Pharmacok., 41: 179-186,
2016 (reviewed).

7) Ono M., Oka S., Okudaira H., Nakanishi T.,
Mizokami A., Kobayashi M., Schuster D.M.,
Goodman M.M., Shirakami Y., Kawai K..:
[*CJFluciclovine  (alias  anti-['*C]JFACBC)
Uptake and  ASCT2  Expression in
Castration-resistant Prostate Cancer Cells. Nucl.
Med. Bial., 42: 887-892, 2015 (reviewed).

8) Kobayashi M., Mori T., Tsujikawa T., Ogai K.,
Sugama J., Kiyono Y., Kawai K., Okazawa H.:
Comparison of Image Quality with *Cu and
#Cu-labeled Radiotracers in Positron Emission
Tomography Whole-body Phantom Imaging.
Hell. J. Nud. Med., 18: 103-107, 2015 (reviewed).

9) Kobayashi M., Nishii R., Shikano N., Flores II
L.G, Mizutani A., Ogai K., Sugama J., Nagamachi




S., Kawai K.: Development of Radioiodine-
labeled 4-Hydroxyphenylcysteamine for
Specific Diagnosis of Malignant Melanoma.
Nucl. Med. Bial., 42: 536-540, 2015 (reviewed).

10) Mizutani A., Matsunari 1., Kobayashi M., Nishi
K., Fujita W., Miyazaki Y., Nekolla S.G., Kawai
K.: Impact of Injection Dose, Post-
reconstruction Filtering, and Collimator Choice
on Image Quality of Myocardial Perfusion
SPECT using Cadmium-zinc Telluride Detectors
in the Rat. EINMMI Physics 20 7, DOL
10.1186/s40658-015-0111-6, 2015 (reviewed).

11) Ogura M., Shikano N., Nakajima S., Sagara J.,
Yamaguchi N., Kusanagi K., Okui Y., Mizutani
A., Kobayashi M., Kawai K.: A Strategy for
Improving FDG Accumulation for Early
Detection of Metastasis from Primary Pancreatic
Cancer: Stimulation of the Warburg Effect in
AsPC-1 Cells. Nucl. Med. Biol., 42: 475-481,
2015 (reviewed).

12) Taguchi K., Chuang V.T., Yamasaki K., Urata Y.,
Tanaka R., Anraku M., Seo H., Kawai K.,
Maruyama T., Komatsu T, Otagiri M.:
Cross-linked Human Serum Albumin Dimer has
the Potential for Use as a Plasma-retaining
Agent for the Fatty Acid-conjugated
Antidiabetic Drugs. J. Pharm. Pharmacol., 67
255-263, 2015 (reviewed).

13) Nishi K., Mizutani A., Shikano N., Fujita K.,
Kobayashi M., Ono M., Nishii R., Sasaki Y.,
Kinuya S., Kawai K.: In Vivo Radioactive
Metabolite  Analysis  for  Individualized
Medicine: A Basic Study of a New Method of
CYP Activity Assay using '“I-IMP. Nucl. Med.
Bial., 42: 171-176, 2015 (reviewed).

10

1) Kobayashi M., Ohe K., Nadamura T., Nishi K.,
Higashi T., Okudaira H., Shikano N., Nishii R.,
Kawai K.: Accumulation difference and
transport mechanism of ''C-labeled L- and
D-methionine in low and high grade tumor cells.
The Society of Nuclear Medicine 63th Annual
Meeting, Jun. 11-15, 2016, San Diego (U.S.A.).

2) Yamasaki K., Yamashita A., Zhao Y., Shimizu Y.,
Kawai K., Tamaki N., Zhao S., Asada Y., Kuge
Y.: Metabolic aspects of ["“Clacetete in rabbit
atherosclerotic arteries at different feeding
conditions: In  vitro  evaluation  for
atherosclerosis imaging with ["'Clacetate. The
Society of Nuclear Medicine 63th Annual
Meeting, Jun. 11-15, 2016, San Diego (U.S.A.).

3) Ono M., Okudaira H., Oka S., Nakanishi T.,
Mizokami A., Kobayashi M., Yoshimura H.,
Kawai K.: Transport mechanism and androgen-
stimulated uptake of the amino acid PET tracer
["*F]fluciclovine (anti-["*F]JFACBC) in primary
and castration- resistant prostate cancer cells. 9th
Japan-China Joint Seminar on Radiopharma-
ceutical Chemistry, Nov. 8, 2015, Chiba (Japan).

4) Mizutani A., Matsunari 1., Kobayashi M., Nishi

K., Fujita W., Nekolla S.G,, Kawai K., Fukuchi
K.: Phase analysis using ECG-gated myocardial
FDG PET in the rat in comparison with speckle
tracking  echocardiography.  28th ~ Annual
Congress of the FEuropean Association of
Nuclear Medicine, Oct. 10-14, 2015, Hamburg
(Germany).

5) Kagawa S., Mizuma H., Nishii R., Higashi T.,

Yamauchi H., Ono M., Tateishi H., Takahashi K.,
Onoe H., Kawai K.: Development of benzyl
["*Ffluoroacetate  radiosynthesis for PET
imaging of ischemic brain injury. World
Molecular Imaging Congress 2015, Sep. 2, 2015,
Honolulu (U.S.A.).

6) Kobayashi M., Mori T., Tsujikawa T., Mizutani

A., Kiyono Y., Okazawa H., Kawai K.:
Comparison of image quality with “Cu and
#Cu-radiotracers in whole body tumor imaging.
World Molecular Imaging Congress 2015, Sep.
5, 2015, Honolulu (U.S.A.).

7) Mizutani A., Kobayashi M., Matsunari 1., Nishi

K., Miyazaki Y., Kawai K.: Quantitative
simultaneous acquisition of dual tracer using
#"Te and '“'I-labeled radiotracers in preclinical
SPECT scanner with CZT detector. World
Molecular Imaging Congress 2015, Sep. 5, 2015,
Honolulu (U.S.A.).

8) Ono M., Okudaira H., Oka S., Nakanishi T.,

Mizokami A., Kobayashi M., Schuster D.M.,
Goodman M.M.,, Yoshimura H., Kawai K.:
Transport mechanism and androgen- stimulated
uptake of amino acid PET tracer ["*F]fluciclovine
(anti-["*FJFACBC) in primary and castration-
resistant prostate cancer cells. 9th International
BioMedical Transporters Conference, Aug. 10,
2015, Lugano (Switzerland).

9) Nishii R., Kagawa S., Higashi T., Yamauchi H.,

Kimura H., Kawai K., Nagamachi S., Ono M.,
Sugiyama Y., Saji H.: ["*F]PTV-F1 PET for
OATP transporter imaging of the liver.
-Preclinical and phase I clinical study. The
Society of Nuclear Medicine 62th Annual
Meeting, Jun. 6-10, 2015, Baltimore (U.S.A.).

10) Kagawa S., Nishii R., Higashi T., Yamauchi H.,

Kawai K., Kimura H., Ono M., Sugiyama Y.,
Saji H.. Radiosynthesis of [“FJPTV-FI,
pitavastatin (HMG-CoA reductase inhibitor)
derivative for organic anion transporter imaging
of liver. The Society of Nuclear Medicine 62th
Annual Meeting, Jun. 6-10, 2015, Baltimore

(US.A)).

3

“-EFESHLEO T ( ).
2017, 242

). 2017, 222



3) 15

).
2016,
335 pp.152-158, 291-299.

2016-7541
28 1 19

6024939
28 10 21

6124273
29 4 14

http://ridb.kanazawa-u.ac.jp/public/detail.php?id=
2789&page=1&search=1&keyword=%E5%B7%
9D%E4%BA%95&andor=AND&tgt]1=1&tgt2=

&tgt3=&tgtd=

http://kawai.w3.kanazawa-u.ac.jp/index.html

@
KAWAL, Keiichi

30204663

@
NAKANISHI, Takeo

30541742

KOBAYASHI, Masato

30444235

®
TAMALI, Tkumi

20155237

OKAZAWA, Hidehiko

50360813



