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Construction of KPIC orthotopic pancreatic cancer mice model for
the pharmacodynamics study of IDOI1 inhibitor
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[Abstract]  Objective  To establish a KPIC orthotopic pancreatic cancer mice model for the
pharmacodynamics study of indoleamine 2, 3-dioxygenase 1 (IDO1) inhibitor. Methods  The
expression of IDO1 in KPIC cells was investigated by real-time quantitative PCR and Western blot. The
inhibitory effect of the IDO1 inhibitor 1-methyl-L-tryptophan (1-I.-MT) on IDO1 activity in KPIC cells
and serum IDO1 activity in orthotopic pancreatic cancer mice were analyzed by HPLC. KPIC cells were
inoculated into mouse pancreas to construct KPIC orthotopic pancreatic cancer mice. The expression of
IDO1 , proliferative index Ki67 and biliary marker Sox9 in KPIC orthotopic pancreatic cancer mice was
detected by immunohistochemistry.  Results The mRNA and protein expressions of IDO1 and its
isozymes were identified in KPIC cells. 1-L.-MT was able to inhibit IDO1 activity in KPIC cells. KPIC
orthotopic pancreatic cancer mice were successfully constructed. IDO1,Ki67 and Sox 9 were expressed
in KPIC tumor,and serum IDO1 activity was enhanced in orthotopic pancreatic cancer mice.  Conclusions
The KPIC orthotopic pancreatic cancer mice express IDOT1, it can be used for screening and

pharmacodynamics evaluation of IDO1 inhibitors.
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KPICHf W F R EE ARBEREA MR 1-L-MD R &K E 424 (100 pmol/L 1-L-MT),

KPIC 230 F¢ 56 F Ji5 i FH . 4l B 8% 9% R A 1026 DBS
+90% DMEM }; 555, N & AT HEE 100 U/mL,
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Tab 1 Primer sequence

Gene Primer sequence (57-37)

F:CCTGCAATCAAAGCAATCC

m-1DO1

R.CCACAAAGTCACGCATCCT

F. TTATCTCCGCTGCCACCA
m-1DO?2

R:GGTCTTCTCCCTGACACTCTTC

F:GAACGACGACTGTCATACCG
m-TDO

F. TGAGCGTGTCAATGTCCATAA

F.CTGTCCCTGTATGCCTCTG
m-3-Actin

R:ATGTCACGCACGATTTCC

F.Forward;R:Reverse.
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1-L-MT xf KPIC 4§ g § IDO1 & 1% A9 5 M
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KPIC 4 i3 H 5 it 35 97 T 12 LR I ABE 2 ik
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JL B3 200 pLy In A SER AR 500 i SRRV WL TR 5D
30 s, ZFEE 15 min, FETUUIE FIE 0 HE R
16 000 X g B 0> 10 min, B E WS IMA 1/2 (K FH
L (o 3 46, J8 3% 2 min, 16 000 X g B> 10 min,
0.22 pm i &SI B A EAE HPLC A0 1IDO1
WM. i HPLC £ 0 Trp M1 Kyn ¥ B2, 1+ 5
Kyn/Trp HAH

A F IFN-y 7] i &5 IDO1 k", IFN-y
AbBE KPIC 40 Z ST 1-L-MT (100 pmol/L) % |
P IDO1 G PR 20 . K 20 M 532 3 41 - % B4
IFN-vy 4 3 2H (100 ng/mL IFN-y) f& %4 25 41 (100
pmol/L 1-L-MT + 100 ng/mL IFN-y), #2541 f
IAKEBEWE BE 1-1L-MT (0,100 pmol/L) ., 3 il A £
W EE S 100 ng/mL % BLIE TFN-v, 5 % 40 fg
IDO1 Fif. 535 24 h 5, W ECA0 L B3 200 L. m
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g AR uE B BAE, HPLC A0 IDO1 36 44 .
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Trp Al Kyn ¥ B R H Ry L PRk B 1/3,

HPLC &l &% @i 4 F: C18 #: (250 mm
X 4.6 mm,5 pm) ; F i 25 C; 8 A 8 15 mmol/L
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3.6) ;i 1 mL/min; AL 20 p L R K : Trp
280 nm,Kyn 2y 360 nm, JH4xR fE il 28 vk 31 2 6
A Trp #l Kyn &4,

GitZEo M St H7 R GraphPad Prism
6.0 B TR L = + 5 675, W 4508 7] 2% 53
M e 5t P << 0.05 hEFAGIFEL.

4k 28

KPICH s IDO1 R HEE TEHRIE &

mRNA 7K k5] KPIC 41 s 3235 TDO1 J H[F T
fitf IDO2 A1 TDO, H IDO1 &% IDO2 mRNA 7K 5 %
5. TDO mRNA KPR & 1 A) . LB e B
i R Pan02 fE R X B, 76 2 (1 5 /K 7 A )
KPIC 41 fg %1% IDO1 K H[F] T fff IDO2 F1 TDO, H.
A K OE 3R mRNA KB —F(E 1B,

A B

KPIC M (x10°)

Pan02
0.5F
[—|

mRNA level

GAPDH

(=}

mIDO1 mIDO2 mTDO

A :mRNA levels measured by real-time qPCR; B: Protein levels

measured by Western blot.

1 KPIC fifirh IDO1 K HE TEEHI =i
Fig 1 mRNA and protein levels of IDO1 and

its isozyme in KPIC cells

1-L-MT xf KPIC 4R iE R &N w0 IDO1
2 WL 77 1-L-MT 18 4 BH M 25 9 . 6 H X KPIC
YIS S RZ I . 7E 0~1 000 pmol/L ¥k B i [
WL 1-L-MT i KPIC 40 {43 J3 5 50~ B, 7£ 50 F
1,000 pmol/L BT F 45 WA 8, H 5 2R Jin 25 40 3 1Y
AMMAH I, Z R TGS L(E 2,
120 -
100} /= T
80 |

60 |

40 |

Cell viability (%)

20

0

0 10 20 50 80 100 200 500 1000
1-L-MT (umol/L)

KPIC cell viability was measured by cell counting cck-8. Results
were expressed as = * s from 3 independent experiments.
2 1-L-MT 3t KPIC #0 jf i& 71 89 % i
Fig 2 The effect of 1-L-MT on cell viability of KPIC

1-L-MT Xt KPIC ZHfg F IDO1 iZIER &I  1-

L-MT Zb 340/ 24 h 5, 22 HPLC & I0 % 340 g
T Trp & T A2 (8 3A) , Kyn 9 B FEAIG, 22
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FAGIFE SRR EE L 254 . P = 0. 031 8; & ik fiE
Kyn/Trp &7~ IDO1 {f
PETF R BE LR 2520, P = 0. 044 7; SR 45 2541
5% AL H 48 TFN-y Ab 3

E}I‘I_J
(P=0.022 3, 3E),Kyn/Trp HAETFE (P =0.015 4,

B .P=0.017 8; K 3B).

P=0.028 7; & 30),

#) KPIC 4 g Trp & & B4 (& 3D) . Kyn 7%

3E) FE A 1-L-MT (100 pmol/L) b H 24 h,

Trp.Kyn & & & Kyn/Trp HAH 39K &2 3 %) B4
KK 2), TEEERFEN-L-MT AL LR

KPIC 4 i A JiE /Y IDOT {6 ¥ 38 m] DL e S5 H A
g IDOT 5 ¥, KPIC 40 g n] F F )5 £& IDOT 410 il
IESE €20 P k7L BItlivE vafe N

(9]
A B C —
251 057 o 200 —2—
1
R (1)
L —— o L 1
~ 20 _ 0.4 _‘, s1st T
= | =
g 15| =03 x
3 £ 210
= 10 202 £ T
= g, —— g -
L x 0.5
5 0.1 S
0 0 0
0 50 100 0 50 100 0 50 100
1-L-MT (umol/L) 1-L-MT (umol/L) 1-L-MT (umol/L)
D E F
30T 0.4 —2— 207 o
T — T T
= 30.3 o 15r
3 20 r — = - =
X
E So02 L alor T -
a = E=
=10 Z g
0.1 205
0 0 0
IFN-Y - + +  IFN-Y - + + IFN-Y - + +
1-L-MT - - +  1-L-MT - - +  1-L-MT - - +

A-C:KPIC cells were treated with 1-L-MT (50 or 100 pmol/L,24 h) ; D-F:KPIC cells were pretreated with IFN-y (100 ng/mlL.,24 h) ,then

treated with 1-L-MT (100 pmol/L,24 h). Results were expressed as x + s from 3 independent experiments.  P<C0. 05.

B 3 HPLC #ill 1-L-MT X KPIC 4 ff fh IDO1 i 1% f9 #] il 4 F

Fig 3

Inhibitory effect of 1-L-MT on IDOL1 activity in KPIC cells determinated by HPLC

®2 KPICHM EEH Trp 1 Kyn SERLE
Tab 2 Concentrations of Trp and Kyn and the ratio of Kyn/Trp in the supernatant of KPIC cells

Group 1 Group 2
Index
A B C A B C
Trp (;1m01/L> 21.68 £0. 60 20.25%0.98 19.98 £ 0. 66 24,052, 31 20.53£0. 35 23.48+1.14
Kyn (;1m01/L) 0.30%0.08 0.15%0.04 0.13+0.01 0.21+0.04 0.31£0.05 0.20%0.03
(Kyn/Trp) X 100 1.40£0. 41 0.73£0. 14 0.65%0.06 1.05£0. 24 1.51£0. 21 0.86+0.15

Group 1A:KPIC cells; Group 1B:KPIC cells treated with 50 pmol/L 1-L-MT for 24 h; Group 1C:KPIC cells treated with 100 pmol/L 1-1-

MT for 24 h;Group 2A;KPIC cells; Group 2B: KPIC cells treated with 100 ng/mL IFN-y for 24 h; Group 2C: KPIC cells pretreated with 100

ng/mL IFN-y for 24 h,then treated with 100 pmol/L 1-MT for 24 h.

KPIC R fRAR B/ NRE B ME K5 H
6~8 JEWEPE C57BL/6 /N B, 4 i 98 2H 2L 42 7 T/
BB AL . B AR AR B RN 5 7 RS A T fink
T N g /N BRAE AR I 2 O 23 K. /NG SR BE
S MR i v Al D g L LR 2R % LU A

FIE S5 ) o 300 5 1 e 98 5 RO RS 3% A Sk " R DE b T
U8 1 i g8 e B8 bk (I 4 AD
7 o IR A R B AR 200 M A HE A7 TR L A0 R A R
BRIE W RS T AN AT W, AR B " E (& 4 B,
B RO Y B R LU I A A A IDOT Kk

HE ¢ (1 45 R 2
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(4 C), KPIC b9 U) = i %o e 414k o 3K
Ki67 PS5, s XA 8 2 Kio7 FHE 40 (i sk
B s 1 B /0 BRI g FRAE (4 D). Sox9 7E
R A — g B ) Gk (R Sk TR L S5 A 2
JHLTE 25 B BH AR 5 T 5 o 00 DXl Ay 9 722 g g i I

B
77

&
%

£
e

fqRie i e

@
2

IR BRARERAL A 4 ED . e AL BF 5T & B, KPIC
/N G B B 5 1 PR MR R 88 5 B A0 A O O R fBR
JiR 5 R AN T L /0N UM PR o R 2 e A B A Tl 9
AR R L B MR AR L N K ik IDOT, Ki67 K
Sox9, KPIC Ji {07 1 Ji 485 /] R 20 g 7 i

C IDO1/DAPI

A': Anatomical results of KPIC orthotopic pancreatic cancer mice; B: HE staining (scale bar = 100 pm) ; C: Immunofluorescence staining of

IDO1 (red) in KPIC tumors with DAPI (blue) (scale bar = 20 pm); D:

Immuostaining of Sox9 in KPIC tumors (scale bar =100 pm).

Immuostaining of Ki67 in KPIC tumors (scale bar = 100 pm); E:

B 4 KPIC [R{L %R/ RS RIK IDOLKi67 1 Sox9 % & H U

Fig 4 Anatomical characteristics of KPIC orthotopic pancreatic cancer mice and immunohistochemical staining of IDOI1,Ki67 and Sox9

KPIC J3 fir % B 7 /N B L& IDO1 i 1 46
R T HE— 5K KPIC J5t A B B 98 /1 B4R 9 19
IDOT & P2 15 5 8 T P AR R 20 KA/
SRAE LT - DA AR R/ BRI 3 O X B, HPLC A i
ANEIL I Trp, Kyn 3 B & IDOT 3 5 (AR 41 5

O, HEpAER C57 /AR L (R 3) , KPIC J5ifir il
BRI /N Trp & 23K (& 5A, P =0.000 6), i
Kyn & 8@ (P =0.021 2, & 5B) . 82 F R 1Y
KPIC J5 A Ji i o /I BRI 3 o IDO1 3 4 3% 7 5
(P=0.0285,&50),

A B C
40 3¢ o 20 ¢
f
30 F T 15
3 327 g T
20 iz £ félo-
~— e [_4
B =t s
o0t x ¥ ST

WT KPIC WT

KPIC WT KPIC

Serum of KPIC orthotopic pancreatic cancer mice (n =5) and wild type mice (n=5) were collected on day 20 after tumor implantation.

Results were expressed as x * s from 3 independent experiments. (" P<Z0. 05, P<Z 0. 001. WT: Wild type.
5 KPIC R E/NRILFH IDOI iF 1%
Fig 5 Serum IDOI1 activity of KPIC orthotopic pancreatic cancer mice
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% 3 KPIC FE{LRRRE /R Mm% IDO1 iF
Tab 3 Serum IDOI1 activity of KPIC orthotopic

pancreatic cancer mice (rts)
Index WT KPIC

Trp (pmol/L) 27.07 £3.05 18.36+1. 811"
Kyn (pmol/L) 0.43£0.16 2.16£1,.34®
(Kyn/Trp) X 100 1.61+0.58 12.23£8.89
WT.Wild type. vs. WT, P=0.000 6,2 P=0.021 2.

N \/\

Pf i

Jifr9g /0 BRUASE TR 2 A . D R 9 E 1) A B PR/ B
BT o N 2K o9 7% i 28 R BRUAAR P8 1) S5 RS A A
RS R far R /N BUASEAS DL S A E 5% BT 2R I R K
JaAE 1) R TR /0N UK Y 174 ) o B AL AR . D K IR
P18 Bt R TR /I R AR B RS AL I PR 8 5 R 1Y 0+ L 3 A
SRR — M AERT B N1 I AR . SR
T R A TR0 8 BB R B Sy e 92 Bk A B AN B o A 4
B PE R G bR OA B AN R T TR YT
YR RCF IR SE . B R 0N B TR R AR i A
Xof 45 5 HLIMRE /N gy F 0 5 AH A 3¢ 5 A7 12 B
TR g g 55 TR0 b b e O S T R BT AN B AR A A AU
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