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Chidamide enhances inhibitory effect on colon cancer cells by modulating tumor-
associated macrophage

GAO Yang, HUO Miaomiao, LIU Mei, XU Ningzhi, ZHU Hongxia (Laboratory of Cell and Molecular Biology/State Key Laboratory
of Molecular Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of

Medical Sciences and Peking Union Medical College, Beijing 100021, China)

[Abstract] Objective: To investigate the effect of tumor-associated macrophage (TAM) on the anti-tumor function of chidamide and to
explore the mechanism. Methods: Mouse macrophage cell lines Anal and Raw264.7 were cultured in vitro and induced into TAM with
tumor supernatant. HDAC enzyme activity was detected after TAM treated with chidamide. The mRNA expressions of cytokines, such
as IL-6, IL-12,TNF and IL-1p, in TAM were detected by gPCR. The protein expression of NF-kB and STAT3 in TAM treated with chi-
damide were detected by Wb. The mixture of TAM and colon cancer CT26 cells was inoculated into nude mice to construct the subcuta-
neous xenograft model; and the efficacy of chidamide (3.87 mg/kg) on the growth of CT26 xenograft tumors was observed. The pro-
tein expressions of PCNA, F4/80, Argl and iNos were detected by immunohistochemistry. Results: Chidamide inhibited the prolifer-
ation of CT26 cells. In the in vivo experiment, the inhibition rate of chidamide alone on CT26 xenograft was about 18.7%; howev-
er, the inhibition rate was up to 57.2% with the presence of TAM. Chidamide could inhibit the activity of HDAC enzyme in TAM,
and further increase the Histone acetylation level. Chidamide could affect the expression of nuclear transcription factor NF-«B,
inhibit the expressions of Argl, IL-6 and IL-12, but up-regulate the expressions of iNOS, TNF and IL-1f8 in TAM. Conclusion:
Chidamide can enhance its inhibitory effect on colon cancer CT26 cells via regulating the expression of cytokines and inhibiting the
activity of HDAC in TAM.
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1.1 e R Eahdh R £ 2iXF

/N B &5 B 9 40 L & CT26. B 41 i Anal FI
Raw264.7 350 H v [ 28 220} 2 B B il 22 7 0t 72 Bl 48
i B 5 0y, T 90% RPMI 1640+10% FBS B4 773k 1,
£ 37 °C5%CO. E IR 55 7246 T 85 97

20 FUMEPE A 5 B 18~20 g6 JH #2 f) BALB/c-nu
BRI A b B FEAF R EH&IES -
11401300089103) .

VHIE A% B Selleck 2 7] , DMSO.0.5% 2 H1 4
2R 4 F A (CMC-Na) G 2R IfLi% 3108 H ExCell Bio 2
"], RPMI 1640 17 77 £ 0 B Jb 50 40 T & w , 4t
HDAC1.HDAC2.HDAC3.HDAC10.H3.p65 % Stat3
PRI H CST A Al , T Acetyl-H3 HUAA A H Active
Motif 24 ] , T GAPDH. B-actin $1 /4 IJ I Proteintech
~ A, i mouse IgG/HRP . rabbit IgG/HRP Hi & B 1
K24 M 22 7], PV-9000 38 FH 28 — 25 3946 Il 77 & |
HA2 &M A 7l TRIzol 71 H Invitrogen 2 7] , qP-
CR PowerUp™ SYBR® Green Master Mix qPCR it 5]
#14 H Applied Biosystems /A 7] , HDAC Activity As-
say Kit HDAC B % i 7% &2 B BioVision 24 7] , Cell
Counting Kit-8 JIJ  Dojindo 2 & , NC 5 Il F Milli-
pore 2 & , I TG WK W B AL 5t 8 Sk R R A A
Enlight™ & #5714 H Engreen A & , PrimeScript™ RT
Master Mix 1 #6371 £ 1 H TaKaRa A & , #% K 77 55
57 B Invent 23 &) o
1.2 qPCR #: ] TAM %8 L&) Argl \IL-6.1L-12Nos2.

TNF.IL-1B % 2m it B - mRNA & & K -F

) Anal 5% Raw264.7 41 gl & JE 1A £ 40% I, 45
T 50% fed 40 ff 3% 5% 3 B _FIE 5 4 pmol/L 7
ISR GRS A FE, 36 h G USGR & 414088 . FH TRIzol 2
FRIESR IS RNA, FH 0 0 S0 543 81 cDNA. #%
820 pul & 2R (10 wl Mix< 1 pl 1E 7 5140 1l [ 181 51 4
1 ul ¢cDNA F17 ul H,O ) Ii#f , qPCR #3427 24 95°C
A8 P 3 min, 95°CAEE 15 5,60 °CiB K/FEMH 30 s, St
40 NG . FH 222995 1 5 mRNA F A X Rk & .
PCR 5P B AE T A A& EGAIE , H P51 W3R 1. 525
HE 3

#z1 54955

Tab.1 Sequences of primer

Gene Sequences

GAPDH  F: AGGTCGGTGTGAACGGATTTG
R: TGTAGACCATGTAGTTGAGGTCA
IL-6 F: CTCTGCAAGAGACTTCCATCCA
R:GACAGGTCTGTTGGGAGTGG
iNos F:GTTCTCAGCCCAACAATACAAGA
R:GTGGACGGGTCGATGTCAC
IL-12 F:ACTCTGCGCCAGAAACCTC
R:CACCCCTGTTGATGGTCACGAC
Argl F: TGGCTTGCGAGACGTAGAC
R: GCTCAGGTGAATCGGCCTTTT
TNF F: CGAGTGACAAGCCTGTAGCC
R:ACAAGGTACAACCCATCGGC
IL-1B F: TGCCACCTTTTGACAGTGATG
R: AAGGTCCACGGGAAAGACAC

1.3 Wb ¥4 M Anal & Raw264.7 28/ &9 HDACI .
HDAC2.HDAC3.HDACI10.H3.p65 % Stat3 & & 49
F kKR

WK % 4 20 g B PBS i J&  FH 5 B 1 g 410 i
T ER, {1 I 41 1) 771 1) RIPA SRR FR B B o
1 BCA ¥k 47T & H € &, 2R J5 i3 1T 10%SDS -
PAGE, * T+ # NC & J5 , ¥ Ht HDAC1. HDAC2.
HDAC3.HDAC10.H3.p65 % Stat3 ] —$t(1:1 000)
4 °CiL 1, e I J5 % HRP A5 i (¥ 1gG —$HT (111 000)
FR1hZEHEOREO, BERL. KRER
3.
1.4 b & ikt Anal & Raw264.7 % 6. HDAC 49
it

$2 B Anal.Raw264.7(Control)-4 pmol/L At 2 24 h
J& Y Anal. Raw264.7 (Chi-24 h) 40 it #% & [ , il i
BCA %147 8 A %€ &, F| | HDAC Activity Assay Kit
T M BV o 2 HE 100 W RS &R, A2 8 I FERG R 22



b

v B, A5 .V I AR R e s R A D% [k 24 L ) e s kT 45 v e 44 L A e A P . 383 -

85 ul, BH 4 R A5 FH HeLa 41 A A% $2 U4 » BH P 5 R
TERZFEE) F s m 2 pl #h 7 0 B %= Ctrichostatin) o
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R K A 450 nm Ak 16 B E (DO fH . SRR
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1.5 ZmEmic ) R THAHIBETTRE

1E 6 JA e I AR B B2 T #2100 pl CT26 40 i &
T, 1 B0 55 B O 5% 10%/ml. CT26 40 i %o i 2H 45 A 2
Fl Sx 104N , CT26-AT 4L R &AM i 5x 10444
o bR A A 35 S Anal ZHARL (TAMD!, EME Y
TR A IR CT26 ZLAR1c Ny CT-Chi 4., E W G 1k 7S i 1)
CT26-AT A 510N CT26-AT-chi 2 . 2 Rl B F) 42 Jt
B, 5 TR KARIE S S mm N TF G4 K HEME PUiA A
1% (3.87 mg/kg) » 45245 J5 B R FRAR o & , 15 I8 ik 2]
JEE KN JE AR FEAR B, B HE 8 AR R A o O U
JifRg AR AR, L8 CT26-chi 41 2 CT26-AT-chi 413697 %L
o IR IR 2L 4% 2 58 H S [ 5 1 )5 42
iR/
1.6 9% A0 5 A5 95 48 22  F4/80 . PCNA . Argl
% iNos #9 % &

4% 2 BRI 2 TR G, A,
4 ymELLY) 5 4 CCRIRAE . SLBa iR U 1R XS
H XU T 68 °C~72 °CHEKE 2 h LA, 3 H0 i it L 6 FE 2
BE7KAL , PBS ¥ Fr , 3 I Y KT AU 1 i S AL )
15 min; S INE A 90 °C i , 45 L b P-60 45 3
Jn# 4 min, 2 J5 F 0 B P-40 #5550 #4 6 min i 47
PURMEE, WA R =R, LS 0 B PR
1 h; PBS ¥t J 3 minx3 ¥X, {i% N F4/80 .PCNA . Argl
iNos —#HL(1:60) i B ik % ¥ —Pu 3¢ 2, MK H 1%
PBST M1 PBS 1 3 minx3 ¥ ; i [ B 3G 5% 51] , 37 °CHi?
H 20 min; PBS ¥t H 3 minx3 ¥, H M{HEE HRP [ IgG
—Hi(1:200),37 °CHEHE 20 min; K —HiF 2=, Kk H
1xPBST Al 1xPBS ¥ 3 minx3 % ; DAB .t , 28 1%
IKBEF s ARG, A RKBE IR s B 5 1
AT, ZHRIE B S MR E A, 62 B R MR
Je i i SL I HROR A7 LLZH B S (F4/80) « 41 i i
(iNOS Jz Arg1) 540 A% (PCNA) P H BIA 3 8 Bl ks
o 8 R N BH A, X A k24K ) A 7 T 43 B (x400)
TS AL . K P LR B ) g B R A Gt o
FEARHE LR bR 2 e 2k, 45 RECPIME . Qe i
JEARE RO 5 R 55 AR 2 4 AR T 3 ).
G (0 K« B 0B B S A B B R <5% N 04
6%~25% N 1 5, 26~50% N 2 43, 51~75% N 3 47

>76% 45 . Gt g5 Y B AR T AT,
SER<4 NRFRIE =5 NmRiL.
1.7 %itsam

V. FH GraphPad Prism 5.0 At , 11 & 55k} DL d+s
B, Y AL TR BHE LU BCR F K6 . BAP<0.05 B P<
0.01 KR 2 A Gt 25 Lo

2 & R

2.1 953k KBedp%) Anal & Raw264.7 %8 it + HDAC
B 75 M

PEIE A AL Anal 41 18.36 F172 h J& , Wb 5L
B 25 BB IR, NI AL AN Anal ) HDAC A £ 11
Fik /K, HDAC1/2/3/10 & [ Kk K F35 J0 B 2 24
A5 o Bl VIS AR B FE ()38 0, 40 85 A H3 1) LB AL
KFBE 2 Tt (B 1A) « E Raw264.7 41 i 7t &
BRI EER - 1B . B  F 4 pmol/L Pk A fi%
4b ¥ Anal 20 i 24 h 5K HDAC 3 PR 45 R R I, 74
IEAR g AT LA 1] Anal 41 il HDAC B3E 14 Hoig 2
F TP H[(36.4+1.1)% , =15.21, P<0.01; & 1C]. 1E
Raw264.7 40 i, 1 AE53 2 KU 45 R (& 1D) . B
SRR, PRI AL AT A Anal & Raw264.7 41
Jitu ) HDAC fifg i M o
2.2 ¥k K il i3 42 TAM ARME 4 A2 S 4m e 1))
Faykik

qPCR il 45 32 (] 2A) 7K, 5 Control 4 L%,
T 4 H I 40 M2 BUFR A Argl W 3 1 i (1=69.21,
P<0.01); 5 TH A, PHIAAZ LB ) T-chi Hh B
Wt &1 A 1 R M2 5% 48 ML, ML 7R b 6 Nos2 I 2
1 (=16.65 , P<0.01) , M2 B #5 & Argl & % T [%
(=56.42,P<0.01) . 5 Control 41 L4, T 2H {2 i3k b
98 A KA e 4B B R 7 IL-6.IL-12 ik Th . T4
LA, PG 35 A Jig A B PR T-chi 2H o sk 6 {2 983 40 i B 1
FEIE T B 5 T A e e A KR DG 1 40 IR T TNF S IL-
1B MIFEPIE A AL B JS T o £ Raw264.7 41 i
RE1S BB UILE R (E2B) .

Wh il &5 5 (B 2C) R I, i L3 i S R 1
TAM 20 A% N p65 & B Tt 151 177 7H 3 A% Ji mT LA il
XA AR, {5 40 B 4% PN STAT3 15 & U A 52 P Ik A
fesem o &5 R PEoR , PHIA A % T R I8 i # #) NF-xB
e ST Y A T 5 T R A L IR T ) Rk

DRI I, P8 2 A i T i 38 o 1 4% TAM AR 1 17 i L
2 i DR - 1R a2k, 33k T A5 45 Mk 400 i ) 42 9 D) R UK
EENEUIPERbIN iz
2.3 TAM 2 F ARt 5 ik A e xf 45 1 s CT26 wa ie 45
AL I 69 3 H) 4E A

FEME TR IR T 5508 3 8 Jo A SRR B, RIS B R R
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JH (B 3A) o TR A e HE MR AL 38 S5, A R AR 2
/o AE TAMAFAE I IH LT, P32 A i 100 ) e g 1)
1EH S 2 (K 3B) .

P b 98 o & o A o] DU, 78 0k AR i b B AT DA
PRI FE AR A=, 2N 18.7%. 5 CT26 4 EL#K,
CT26-AT A AE IR 17 35 5 & 2 35 16 K (/=3.904, P<

A Time (t/h)
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Fig.4 Chidamide increased M1 type and decreased M2 type of TAM in xenograft tumor (immunohistochemical staining)
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