g @ % & (E¥HD
Fudan Univ ] Med S¢i 2014 Mar., 41(2) 149

W] W Bz 2, 3-X N = Bg (1DO) B & AR R 2 10 1 571
Uit 128 K¢ EL A48 S 0 B g 4 H

CBHERFEMGRERAELRR  BHE 200433; & HRGERFEGRFR T

[(FHE1 B N @M ERTE YW 2, 3-3Um %l (indoleamine 2, 3-dioxygenase, IDO) iy 41 il 1% 1 , IF #f
FEHAEN IDO MEIFI TR ER . ik RAEF TRETBERE diftFEmA A IDO (+hIDO) , #37. IDO i P
A I A 2 5 LA B TR AT A DA R 0 2 3HEAT DO 9016 37 T 400 %400 ) 208 28~ B30 o ok 3 LA 40 okl o 503t A i
s HE A A IDO [ peDNA3. 1( +)-hIDO %% HEK 293 4 i . ¥ # £ iz B 775 A= 490 76 40 i 7K SF F g IDO
P43 PR s R MTT L (503 25 4% 60 e Wi A1 A= 4 3 b N AE /N M i 98 AS49 gl i A R BIfER . &% o 4
B €2 i B A A= ) 3 A TDO 00 3 4 o HL 41 B K 40 2 = T B S K 40 i s ¥4 T B R E A
IDO #0157 1-F 58 & FR (1-methyl-tryptophan, 1-MT) , & EIfT 4% 3 7E R i sm i IDO #4151, H Ki {5 K
0.161 pmol/L, MTT SZE45 R B oR , @ e Bl A £ ) 3 W& 0l A549 40 g4 KK, 1G5, y 8. 77 pmol/L, 45t
0 JHE AT A 2 — 2R AL ik TDO 500 L AEfR A% AS49 2t g LA 58 1 BT i 988 08 14

[CERY EvhR; @REEATEY; Wb 2,3-3Um 4R (IDO); ol /e

[FE4SES] Q331 [xEtrEm] A doi: 10.3969/j. issn. 1672-8467. 2014, 02. 002

Screening of tryptanthrin derivatives of indoleamine 2,3-dioxygenase
(IDO) inhibitor and their antitumor activity in vitro
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[Abstract] Objective To evaluate the inhibitory activity of tryptanthrin derivatives of indoleamine 2, 3-
dioxygenase (IDO), and to explore the effects on human non-small cell lung cancer A549 cell growth.
Methods IDO activity assay system was established with recombinant human IDO (rhIDO), which was
expressed and purified by the technology of genetic engineering. Based on the system, we detected the IDO
inhibitory activity of tryptanthrin derivatives, and determined the inhibition type,kinetic parameters and IC;,
values. We also evaluated the IDO inhibitory effects of tryptanthrin derivatives on HEK 293 cells transfected
with pcDNA3. 1( + )-hIDO. Inhibitory activity of tryptanthrin derivatives on A549 cell growth inhibition was
analysed by MTT assay. Results Six tryptanthrin derivatives displayed higher IDO inhibitory activity than
1-methyl tryptophan (1-MT), which is the commonly used IDO inhibitor. IC,, values of tryptanthrin
derivatives,obtained from the HEK 293 cell-based assay, were much lower than that from the enzyme assay.
Compound 3 was the best inhibitor and had Ki value of 0. 161 pmol/L. Treating A549 cells with 3
remarkably inhibited the cell growth, and its IC, value was 8.77 ymol/L.  Conclusions Tryptanthrin

derivatives are novel and potent IDO inhibitors,and can significantly inhibit human non-small cell lung cancer
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Fig 1 The curve of rhIDO enzyme reaction and the standard curve of L-kynurenine

A':Curve of rthIDO enzyme reaction; B:Standard curve of L-kynurenine,
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Fig 2 IDO inhibitory activity of tryptanthrin derivatives

Control: No inhibitor. The concentrations of tryptanthrin

derivatives and 1-MT were 100 pmol/L. Results are expressed

as x £ s from 3 independent experiments.
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Tab 1 The kinetic parameters and ICs, values of tryptanthrin derivatives

IC5(| (pmol/L)

Compound Structure Type of inhibition Ki (pmol/L)
rhIDO HEK 293-hIDO
0,H
H;
1-MT = Competitive 34 380 18. 4
N
A

(0]

1 Cd@ Mixedcompetitive 4,81 7.15 5.37X 1072
CH;5 . .
2 Mixedcompetitive 218.9 121.2 ND
F
3 Uncompetitive 0. 161 0.534 2.30X10°2
(8]
r
4 W Uncompetitive 0. 389 0.574 5.39X 1072
0
5 QI&Q Uncompetitive 9.65 8.19 2.71% 1072
1
8]

N L.

6 (I})QN Uncompetitive 58.73 54. 34 0.835
0 LRH

ND: No detection.
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Fig 3 Determination of the inhibition types and kinetic parameters of tryptanthrin derivatives

A:Plot of reaction rate [ V] against enzyme amount [ E]. The concentrations of L-tryptophan and the inhibitor were 300 ymol/L and 50

pmol/L, respectively. B: Determination of the kinetic parameters. Plot of [ S]/[ V] against the concentration of the inhibitor ([1]). L-

tryptophan concentration varied from 150 pmol/L to 350 pmol/L. The intersection point in the plot stands for measuring the apparent
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inhibition constant Ki.
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Fig 4 Cell-based assay of IDO inhibition of tryptanthrin derivatives

Percent inhibition against log [1] was plotted and ICs, value was determined.
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Fig 5 Inhibitory effect of compound 3 on A549 cells
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