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Regulation of cancer metabolism by D-amino acids or the enzymes which
metabolize D-amino acids

Ohshima, Kenji

3,200,000

Colorectal cancer, one of the most common cancers in the developed world, is
intrinsically resistant to many drug therapies. Serine racemase (SRR) catalyzes not only the
racemization but also the dehydration of L-serine and D-serine, resulting in the formation of
pyruvate and ammonia. In an attempt to identify novel treatment strategies, we examined the
contribution of SRR to colorectal cancer metabolism. In a world first, we showed that SRR is
required for cancer cell proliferation, and that inhibition of SRR in mice halted tumor progression,

paving the way for future drug development.



L D 2

L- D-
D-

Serine racemase (SRR)

_5"-
D-
D-
oxidase (DAO)
D-

SRR

(Wilhelm M,
2014)

et al.

DAO D-

L-

D- L-
(Wolosker H, et al. PNAS. 1999) SRR
D- L-
1

D-amino acid

Nature.

1. Serine racemase®CETEME

Serine racemase{ZL-& U . D&V L OEMEELTDL-EY -\,
DBV VNS EA Y VEEE T T REET D RISOW T & fh
B4z

0
ll

/Y\OH
HO

NH,

Lt orD-EY

al. Nature microbiology. 2016)

fusobacterium

(Castellarin M, et al.

Genome Res. 2012)

Warburg
D-
D- SRR
SRR
@
TCGA
SRR mRNA
SRR
(@) SRR
SRR SRR
HCTT116, DLD-1 SRR
HCT116, DLD-1 SRR
SRR
©)) xenograft

(Sasabe J, et

D-

SRR

SRR
WiDr
D-

SRR in vivo



SRR in vivo

SRR L-Aspartic acid B -hydroxamate
Phenazine Methosulfate(PMS) PMS

Phenazine Methosulfate in vivo

() SRR
SRR L-
public database
Oncomine SRR TCGA
SRR mRNA
83 38
36 SRR
SRR
SRR
SRR
SRR knockout (K0)
in vitro xenograft SRR KO
SRR
@ SRR
SRR D-
D-
D-
L-
SRR
L-
SRR -
(L-serine-13C3) 13C3 D-
SRR
SRR KO
SRR KO SRR
CoA
SRR KO SRR KO
SRR KO
RNA-
sequencing Ingenuity Pathway Analysis IPA SRR KO
assay
SRR KO
SRRKO i
HO M o
H NH,
<: [er] o v 8

Ac A
|
SRR L- o
_J =K1Y 7 Melongation, BOHERE \
TR — AR @

2, R AZET Deerine racemase?DEERE
Sorine racemaseld MBS AL ICENTL T b A E A EE L, ERX BT ET A RS
b= FU 7 drelongation LinHE, WoHils, HI7 R F—o A ER L Vo SR,

(3 SRR

SRR D- SRR



PMS

xenograft

CoA

SRR

PMS
PMS
PMS
PMS

SRR

SRR

5-fluorouracil

in vitro,

SRR

in vivo

in vitro in vivo

SRR

SRR

SRR

SRR



1 1 0 0

Kenji Ohshima, Satoshi Nojima, Shinichiro Tahara, Masako Kurashige, Keisuke Kawasaki, Yumiko 2
Hori, Moyu Taniguchi, Yutaka Umakoshi, Daisuke Okuzaki, Naoki Wada, Jun-ichiro lkeda, Eiichiro
Fukusaki & Eiichi Morii

Serine racemase enhances growth of colorectal cancer by producing pyruvate from serine 2020
Nature Metabolism 81-96
DOl

https://doi.org/10.1038/s42255-019-0156-2

Serine racemase is a new therapeutic target for colon cancer
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Serine racemase enhances colon cancer cell proliferation by maintaining mitochondrial mass
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