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Abstract; With the in-depth understanding of tumor immune microenvironment (TME), the
values of immune tolerance and escape mechanisms of TME in the development of tumor
have been widely reported. Tryptophan 2,3-dioxygenase(TDO2) comprises of a family of en-
zymes that catalyze conversion of tryptophan into kynurenine as the first and rate-limiting
step. The upregulation of TDO2 results in a decrease in tryptophan and the accumulation of
kynurenine and its metabolites,leading to the transformation of tumor biological characteris-
tics. As a potential therapeutic target,to better understand the role of TDO2 in tumorigenesis
and development is crucial.
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M3 52 /K 20 B 9 (Merkel cell carcinoma, MCC)J&—
ol =7 D, B 45 28 0 P 28 9 4 0 B2 BRR 9, 29 80%95 1] 5
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AR R /0N BROR R SR 8 ZR AR A b i AR PET 2 VR T
yrR ™, — 3 T IE RS IESE 1 IDOT Hdi-
Epacadostat B & R U 5050 76 8 1 8 0 KR i IT
3,4 Epac 3697l & KT 50mg, — H —Ik, ir i &
HYRAT TG IRE M, BN RN Sk 25 W AH 5 1
MBI, T YA BT K R P B IR T
RO RO
3.7 HfthhiE

TDO2 TEVF 2 HoAt Mg R o A7 Rak i
JOE 98 | AN R TR AR R 25 T B e Sk B AR L (H
T 95 e BRI GE R B L, 3k KPR 58 BANAEFS 4
FEAS oA FRIK 1200 9K T 3 S B Al 5 TR /MR AR Y —
F NN I A P 4R A5 19 RT-qPCR 3045 2 AR —
825 A AR R ARG EE T BN iR A R (L
358 10 o 4 B 2 W e Sk S RN IR R0 ) T A
WF] TDO2 By B ANEH M 55 £ 12 1) of
FELE BT, TDO2 A1 IDO1 3 [ B i 3k 5 ph 48 fi
iR AR R A AR R N B R Y
AEAFI R BEAR G R, N ZS R 1 T IR 00l I )
PR 2 15 Fic 4 TG 2k DX I A 2] 9 TDOT 8% TDO2 %& A
TR o U5 T b 6 200 3 2 R (R B A M, HOGF
TDO2/IDO1 &5 [ 7E I Jed 25 25 v o8RG 1 4 it 2 2 5 0
A K LI PR U R AR D A R F itk — 2D B IER

TDO2 7E V¥ 2 M b 4 UE 52 5 AN R i J5 A ¢
BRI N i 25 a5, BT A D TDO2 #ifil
Ak F 1 R AT s R I RS, HBUs s I L
R TR E . BT AR 2 2R s 251 sh 5
SR, R T I 5 AR — AR R 2 W 2L R i
— 9 TDO2 FI/E IDO1 0 37 () 45 44 22 ke 2
O T B TE IR B E v 0 e R Y 4 4
P —Fh Pl 235 HATZ A%k, ThO2 56
QIR WS A AR W il ) T, R TR R
PE . JEAEFE— /N7 0T DLk 5 1 b 45 A 315X A4
AN A T RZ I TDO2 B /Y Fa 8 M, LA K itk —
HHRER TDO2 FEAS [R) i f & A= % J v i) VB AL il J2:
A Je W9 B EE A

BB 2 7 2020 £ 45 26 A% 5 HI

SEH .

(1]

[4]

5]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

Buque A,Bloy N,Aranda F,et al. Trial watch:im-
munomodulatory monoclonal antibodies for oncological in-
dications|J]. Oncoimmunology,2015,4(4):e1008814.

Lim WA ,June CH. The principles of engineering immune
cells to treat cancer|]J]. Cell,2017,168(4).724-740.
Sharma P,Hu-Lieskovan S,Wargo JA,et al. Primary,
adaptive ,and acquired resistance to cancer immunothera-
pylJ]. Cell,2017,168(4):707-723.

Tumeh PC,Harview CL, Yearley JH,et al. PD-1 blockade
induces responses by inhibiting adaptive immune resis-
tancelJ]. Nature,2014,515(7528):568-571.

Spranger S. Mechanisms of tumor escape in the context of
the T-cell-inflamed and the non-T-cell-inflamed tumor mi-
croenvironment|[J]. Int Immunol,2016,28(8):383-391.
Platten M,von Knebel DN,Oezen I,et al. Cancer im-
munotherapy by targeting IDO1/TDO and their down-
stream effectors[J]. Front Immunol,2014,5.673.

Thackray SJ, Mowat CG , Chapman SK. Exploring the
mechanism of tryptophan 2,3-dioxygenase[J]. Biochem Soc
Trans,2008,36(Pt 6):1120-1123.

Theate I,van Baren N,Pilotte L,et al. Extensive profiling
of the expression of the indoleamine 2,3-dioxygenase 1
protein in normal and tumoral human tissues|[J]. Cancer
Immunol Res,2015,3(2).161-172.

Weinstein JN,Collisson EA,Mills GB,et al. The cancer
genome atlas pan-cancer analysis project[]J]. Nat Genet,
2013,45(10):1113-1120.

Yu CP,Song YL,Zhu ZM et al. Targeting TDO in cancer
immunotherapy[J]. Med Oncol,2017,34(5).73.

Opitz CA, Litzenburger UM ,Sahm F et al. An endogenous
tumour-promoting ligand of the human aryl hydrocarbon
receptor]J]. Nature,2011,478(7368):197-203.

Greene LI,Bruno TC,Christenson JL,et al. A role for
tryptophan-2,3-dioxygenase in CD8 T-cell suppression
and evidence of tryptophan catabolism in breast cancer
patient plasma[J]. Mol Cancer Res,2019,17(1):131-139.
Tang X,Lin CC,Spasojevic I,et al. A joint analysis of
metabolomics and genetics of breast cancer [J]. Breast
Cancer Res,2014,16(4).415.

D’Amato NC,Rogers TJ,Gordon MA et al. A TDO2-AhR
signaling axis facilitates anoikis resistance and metastasis
in triple-negative breast cancer|J]. Cancer Res,2015,75
(21):4651-4664.
Chuang SC,Fanidi
biomarkers of tryptophan and the kynurenine pathway and

A,Ueland PM,et al. Circulating

379



Journal of Chinese Oncology,2020,Vol.26,No.5

[16]

[17]

(18]

[19]

[20]

(21]

lung cancer risk[J]. Cancer Epidemiol Biomarkers Prev,
2014,23(3):461-468.

Creelan BC, Antonia S,Bepler G,et al. Indoleamine 2,3-
dioxygenase activity and clinical outcome following induc-
tion chemotherapy and concurrent chemoradiation in stage
IT non-small cell lung cancer [J].
2013,2(3):€23428.

Suzuki Y,Suda T, Furuhashi K,et al. Increased serum

Oncoimmunology ,

kynurenine/tryptophan ratio correlates with disease pro-
gression in lung cancer]]]. Lung Cancer,2010,67(3):361-365.
Astigiano S,Morandi B,Costa R,et al. Eosinophil granu-
locytes account for indoleamine 2,3-dioxygenase-mediated
immune escape in human non-small cell lung cancer|]].
Neoplasia,2005,7(4):390-396.

Shimba S,Komiyama K,Moro I,et al. Overexpression of
the aryl hydrocarbon receptor(AhR) accelerates the cell
proliferation of A549 cells[J]. J Biochem,2002,132(5):
795-802.

Hsu YL,Hung JY,Chiang SY,et al. Lung cancer-derived
galectin-1 contributes to cancer associated fibroblast-me-
diated progression and immune
through TDO2/kynurenine axis|[J]. Oncotarget,2016,7(19):
27584-27598.

Guastella AR, Michelhaugh SK, Klinger NV ,et al. Investi-

gation of the aryl hydrocarbon receptor and the intrinsic

cancer suppression

tumoral component of the kynurenine pathway of trypto-

phan metabolism in primary brain tumors[J]. Journal of

380

(23]

[24]

[25]

[26]

[27]

Neuro-Oncology,2018,139(2):239-249.

Wardhani LO,Matsushita M,Iwasaki T,et al. Expression
of the IDO1/TDO2-AhR pathway in tumor cells or the tu-
mor microenvironment is associated with Merkel cell poly-
omavirus status and prognosis in Merkel cell carcinomalJ].
Hum Pathol,2019,84:52-61.

Pham QT,Oue N,Sekino Y, et al. TDO2 overexpression is
associated with cancer stem cells and poor prognosis in
esophageal squamous cell carcinomalJ]. Oncology, 2018,
95(5):297-308.

Liu Y,Liang X,Dong W ,et al. Tumor-repopulating cells
induce PD-1 expression in CD8+ T cells by transferring
kynurenine and AhR activation[]J]. Cancer Cell,2018,33
(3):480-494.¢7.

Gangadhar TC,Hamid O,Smith DC,et al. Epacadostat
plus pembrolizumab in patients with advanced melanoma
and select solid tumors:updated phase 1 results from E-
CHO-202/KEYNOTE-037[J]. Annals of Oncology,2016,
27(suppl_6):vi379-vi400,2016.

Knox WE. Two mechanisms which increase in vivo the
liver tryptophan peroxidase activity : specific enzyme adap-
tation and stimulation of the pituitary adrenal system][J].
Br J Exp Pathol, 1951,32(5):462-469.

Pilotte L, Larrieu P, Stroobant Vet al. Reversal of tumoral
immune resistance by inhibition of tryptophan 2,3-dioxy-
genase[J]. Proc Natl Acad Sci USA,2012,109(7).:2497 -
2502.

B 2 & 2020 455 26 %% 5 H



