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Effect of hepatocellular carcinoma cells on changes of gene expression

profiles in immature dendritic cells
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(College of Biology and Engineering, Guizhou Medical University)
[ Abstract]Objectives : To detect the influence of hepatocellular carcinoma cells micro—environment on the gene expression profiles in
immature dendritic cells (imDCs). Methods :CD 14* monocytes were collected by immunomagnetic beads from fresh harvested whole
blood via negative selection. InDCs were obtained by recombinant human granulocyte—macrophage colony—stimulating factor (thGM-
CSF) and recombinant human inerleukins—4 (rhIl.—4) induction for 5 d in vitro. The collected imDCs were co—cultured with hep—
atoma cells Bel 7402. After 48 h,total RNA of the cells was collected ,and human dendritic cells gene array was used to detect and
analyze the changes of functional genes in imDCs. Results: After co—cultured with hepatoma cells, a total of 1 531 genes were changed
(fold changes= 2 compared with that of control group),of which 598 up-regulated and 933 down-regulated. These genes were
involved in signal transduction,immune response,cell adhesion,etc. Conclusion ; The micro—environment of hepatocellular carcinoma
can affect many genes regulation and expression of imDCs. These genes have influence on the differentiation, maturation and functions
of imDCs. Tt is of significance to further understand the molecular mechanism of the hepatoma cells’ influence on the immune func—
tion of imDCs.
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Fig.1 Diagram of imDCs co-cultured with Bel 7402
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Fig.2 Agarose gel electrophoresis detection of the RNA quality
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Tab.1 Differentially expressed genes of imnDCs co—cultured with
Bel 7402 hepatocellular carcinoma cells

LA TR
VEGFA;FZD7;VEGFB;KRT15; CCL7;CCL8;CCL1;ACTR3;
BICD1;KRT2;PDLIMS; RDX;PFN1;TPM3;CAPZAT ;
CORO2A;PDLIMS;MYO1G; CAPZA2;YWHAH;CCL2;
FLNC; ABLIM1;POF1B; LIL- STMN1;CENPJ; TUBA1B;

RA2;LILRA3; ACTN4; ACTN2 ARPCS5; CENPF; LIMA1;TTL;
TGFBI
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Fig.3 GO mapping of differentially expressed genes of imnDCs
co—cultured with Bel 7402

# 2 imDCs 5 Bel 7402 #1555 /5 LIAEER GO 447
Tab.2 GO Term analysis of the up—regulated mRNAs
(imDC+Bel 7402 )

JEH

PR e P& (o1

GO0:0005515 & 145 & 95  1.44E-80 4.45E-79

G0:0008270 FEE 454 38 1.59E-35 1.23E-34

G0:0046872 4@ B 45 & 41 6.37E-30 3.59E-29
43 GO:0005509 45 85 T4 45 25  4.34E-29 2.24E-28
F GO:0003700 % 55 R F-1i6 Pk 21  7.29E-23 3.23E-22
Ij GO:0005524 ATP 2545 23 1.95E-22 8.07E-22
it GO:0000166 ZIFIRLE & 26  6.19E-22 2.26E-21

G0:0004872 Z {43 1 23 4.65E-20 1.60E-19

G0:0016740 FER I M 21 7.67E-18 2.27E-17

G0:0043565 FEE 71 DNA 454 12 1.14E-13 2.63E-13
G0:0006355 ##i DNA B4 37 5.95E-34 4.10E-33

G0:0007165 {555 F 34 447E-24 2.13E-23
G0:0006350 %% 53 24 323E-17 8.70E-17
£ GO:0055114 AALIL ) 14 7.79E-16 1.93E-15
¥ GO:0006915 4RI T 13 1.99E-12 4.11E-12
i GO:0006955 % 13 232E-12 4.64E-12
i GO:0008285 I ifd 438 41 61 8  243E-10 4.44E-10
G0:0007275 4L E&H 16  9.83E-10 1.56E-09
GO:0007155 4l i1 7k fit 10 2.69E-09 3.87E-09
G0:0006468 22 JLMR T 1121k 9  1.55E-08 1.96E-08
G0:0005634 4Hifift% 87 1.55E-83 9.61E-82
GO0:0005737 415 89 2.01E-74 4.16E-73
GO:0016021 #&4 fi5 65 131E-52 2.03E-51
41 GO:0016020 41 fft i 65 8.80E-45 1.09E-43
2 GO:0005576 JfIFMX. 43 2.25E-44 2.32E-43
2 GO:0005886 JFi i 51  277E-44 2.46E-43
43 GO:0005615 1AM 23  6.58E-31 4.08E-30
GO:0005887 #&45 it 22 3.01E-22 1.16E-21
G0:0005730 11~ 16 7.32E-20 2.39E-19

G0:0005794 =5 /K HedAk 17 428E-18 1.33E-17
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% 3 imDCs 5 Bel 7402 #1355 /5 FEAEER GO 447
Tab.3 GO Term analysis of the down-regulated mRNAs
(imDC+Bel 7402 )

LA
AR e PAE QfE
GO:0005515 ZE 1AL A 299 2.33E-297 9.51E-295
G0:0000166 BFFER4: & 129 1.16E-146 2.37E~144
G0:0005524 ATP 454 87 1.51E-99 2.06E-97
4% G0:0003723 RNA 454 55  1.81E-67 1.48E-65
T G0O:0016740 FE R RitFIG 56 3.10E-48 1.69E-46
1 GO:0008270 4 B85 T4 4 58  8.66E-43 3.93E-41
fiE GO:0016787 7K fiff i 1k 57  1.62E-42 6.96E-41
G0:0003677 DNA 2545 54  2.54E-38 9.87E-37
G0:0046872 &)@ B F45 4 63  3.48E-34 1.14E-32
GO:0016874 VE4ERmHE 25 1.12E-29 3.15E-28
G0:0007049 4iififa 511 62 3.30E-73 3.38E-71
G0:0051301 4435 45 9.50E-72 8.65E-70
G0:0007067 45 2253 %% 32 5.22E-48 2.68E-46
G0:0008380 RNA i 32 6.68E-45 3.22E-43
* G0:0006355 #ffi DNA 55550815 55 5.16E-39 2.11E-37
ﬁ_% G0:0006974 %F DNA ifARIFIAINE 29  1.87E-37 6.98E-36
% G0:0006281 DNA &% 27  7.08E-37 2.52E-35
& G0:0006260 DNA 42 ifil 25 5.36E-34 1.69E-32

GO0031145 J5 L Ak 18 7.02E-34 2.13E-32
FENHAIED 12 2R B e

G0:0006350 % 37 52 7.80E-34 2.28E-32
G0:0005634 4ilfgi% 321 0 0
G0:0005737 45 212 4.76E-177 1.30E~174
G0:0005739 L kifAk 88 9.70E-111 1.59E-108
4 GO:0005829 4 Jifd i St it 64 3.53E-74 4.14E-72
Jitl GO:0016020 2 i1 117 6.70E-66 4.99E-64
2 G0:0005730 11~ 48  3.18E-62 2.18E-60
43 GO:0005654 1%k 50 7.06E-59 4.46E-57
G0:0016021 #&45JiE 87 9.83E-49 5.76E-47
GO:0005783 P4 ¥ 38  1.09E-36 3.73E-35

G0:0005759 L&Hki A KL 5 19 431E-25 9.81E-24

24 £ %A R4 KEGG (Kyoto Encyclopedia of Genes and
Genomes ) A8 % 45 5 i@ 35 M7

SR ARG A BT R imDCs 3k PR35 1E 19 707
B, %22 5 B R AT T KEGG 208, 45 2R R 159 4405
T 22 R ARSI (R 4 T 5) . Kb W RIS
e MMz Bl S RE R I 22 A S i R, A MAPK
mTOR LUK R BEE SOk . 105 A0 AR sg 5, an i
) R R IR B — LU (5 Sl R B T 96, MAPK
K mTOR JE B REAEAM K] DCs (9 534k A, [ I il DCs
T R A S PERSONE T AN 2, fE i Treg 20 A E21, A
BRI h B B L 5, BRI A I SETE B, 5 S imDCs
PN SEFE S BT AR A U | S ik — AP

T PRI REE X imDCs S DI REFIZ SIRE 38 U2

%4 imDCs 5 Bel 7402 #3235 HAEEH KEGG
BXIESEBEDT
Tab.4 KEGG pathway analysis of the up-regulated mRNAs
(imDCs+Bel 7402)

_— [

i 5 P{H Q1

5% eses 6  6.77E-08 1.02E-06
MBI - S AN F 2R EAER 10 9.82E-07 6.20E-06
MAPKA{F 538 it 10 1.52E-06 8.68E-06
FAE T 8  1.03E-05 3.84E-05
HIMAS R 35 1 DI S )7 5 2.64E-05 7.38E-05
' 400 5 3.04E-05 8.28E-05
BER - MEEKRRSR 3 8.07E-05 1.70E-04
mTOR {55 53 it 4 1.39E-04 2.64E-04
AEAE DR A 4 1.99E-04 3.36E-04
AL 3 234E-04 3.60E-04

%5 imDCs 5 Bel 7402 #1235 THEEH KEGG
HBXESEBEIT
Tab.5 KEGG pathway analysis of the down-regulated mRNAs
(imDCs+Bel 7402)

s [

T S PiE QM8

A 25  491E-25 1.65E-23
EARIIEN 12 1.09E-13 1.11E-12
mE A 13 277E-11 2.04E-10
DNAZR G 9  1.36E-10 8.63E-10
MRS 14 138E-09 7.54E-09
MR AR St A TR 9  1.44E-09 7.72E-09
RIS 7 3.48E-09 1.78E-08
TREEDIBRE S 8  4.08E-09 2.04E-08
[F] 5 i 2H 7  1.61E-08 7.54E-08
S35 % 9  597E-08 2.50E-07

25 LATEAXeEFAR

R TR S BRI BRI I 0GR b 2 S ) R PR S
A MAS 30 ZGEHA7500 37 BdEEIR T Gene Cards ,GAD)
R R, R AIEHE A 45 A5G, g 2T
AFEE S HEAEDE (3R 6) . KA IEEH Y2 S50k E i
BRI, 40 FBPT,LAP3 45, %34h, DUSP4 . DKK1 ,CDKN2B %5
RSS2 5%E 5B S, W MAPK Wnt \TGF-B {5
S KA 5T Gene Cards B EE2r1R), P A FZD7 FBPI1 |
FOXM1 F P78 98 19 & A= &k Revh 140 B2 Novoseek 143
39 46 .17.3,14.9, MR Gene Cards Bl 4 v i 7 B
Novoseek 114318 i X K& SCRRAZ I A T3, Hom (R — e FR
L ROVIZEE R FE R TR E M, T SERPINAT (LAP3 5
HFEIR B9 & 2 K A%, Novoseek FE4373 310 67.6 .0 HiAgy
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LA 40 CA12 .CCNG2 \E2F2 ZE34 5 b i) % A8 % e TG
DG, F34h, PLSCR LK =¥ Bt LI B 16 L AR, 1
IR RS SE 5 & e (04 T LR 38, e LI L R 11
TR, ATREE— AR T IR e SR A IR B T Y
R, BRI, LUF SR 22 3%k U HSE FZD7 FBP1 FOXM1
FE DR IR IR G 4 e SR Pl 25 B AR P VR

%6 imDCs+Bel 7402 #1555 £ REFHEF S

Tab.6 Disease analysis of the deferentially expressed mRNAs
(imDCs+Bel 7402 )

AR %A

GLGL;¥ZD7;CA12;CLK3;  E2F2;1FNG; PSMA4; KIAA0020;
FBP1;CCNG2;DUSP4; HSPA14;LAP3;PSMC1;CALM2;
SERPINA1; SERPINB2; CIRBP; RFC3;PLSCR1;FOXMI;
CDKN2B HSPA9; CCNE1; DAPK1; MARS; AUH

2.6 EFARGHEZE TS

RN T i imDCs 22 5 B2 PR 171 ] (4 4 PR 3%
MAS 3.0 RG0S 56 K 7 #0471 7047, B R I8 5 TRANS-
FAC i e 2R R 21 ML IR 72 5 22 5 X 14 ]
i, Horp FBP (E2F2 FOXMI1 3% 3 />3 5 4 ) e S PF 12
SRS PR RN B RIK (R 7). TEAPIE R, B %
K FBP 5 c—myc J5U LR A 3l 5455, [l He st 10 ) 2 i J
S B R DR AR 200 A R ) 2 S, AR e 4
JHT-H R, 56 S 7 FOXM1b . HNF-3 TGT3 M [ —#% 5% A
TR R FR, © 0 520 M 0 39 58 70 AL, (B OF AN 5 e
M) e A=, TR AT IR 2% T T 9a 20 AL 4 0T L B A
i A AR A AT DB ER T E2F2 15— ik
T, Tz 25 & R AN R DNA 5526, 23000158
AR JE P L2 B E2F2 AT LA G R R A K R R
LFWURRI, £5 1, FBP1 FOXM1 4hm %% s, 5 56
BEPR A v S EL OGP T E2F2 122 ik A B T
FEAERITERE

%7 B5RESFERLERERNERAT
Tab.7 Transcription factor analysis of the deferentially

expressed mRNAs

2 TF4 7% Ii] LA
FBPI1 FBP FUSE-binding protein
E2F2 E2F-2 E2F-2
FOXMI1b HFH-11B
FOXM1 HNF-3 Hepatocyte Nuclear Factor 3; HNF3
TGT3 TGT3
303

JFF AR 2 T B DL AR IR =2 — |, o i R
H, FAR A ABSACS I FROAED, IEILHAERA

TIAWHR R EARIRY T Ik, 3T DCs BT
RERBN R 1 RS BAE I MR ai, 2010
45— FDA it RS DCs 8 VA 97 $ 1 (Sip-
uleucel - T)BEA NG IR, I FIRI7 LR8BG EE
RUFIRAEE SRR — A7 5 I I RIS F AT T
VEZ RME® ) IE R T , imDCs 7EAME 214241
JEOR 5 T 78 B GOk B SUR R SRR, FE I
TR Sk R mDCs®, SR 11 e 2k [0 Ay ) ey e 1
FARNE DCs HAEARR 19%T 55— HikE 44,
T AL R AT 24kl 5 ST I8 00 R 5 1 fo 8
AR RS g 20 BSOS TR A B B
DCs IAE Py BRRe I X e DR I 3 F-HIL, ol b
KA S FEET DCs BT 28 1 HL HEHLS Ak 4
FIEARSHE

AR S G A 5 R A0 I SO 8 TP X imDCs (52
Wi, 43 M T 9 PR BE b imDCs Y 3 R ik A8 1k
Wit GO Z3HT, KIS Bel 7402 RTEAN AL FE T
imDCs Hb S5 55 5 SN A R A T
W MAPK7 | LILRA2, 15 B 76 iF 9 R 55 P, imDCs
SRR IR, X T RE S BRI PP R (E
AR, SYMIHT-A LM IERE LA, W MAPKT |
PLEKHF1 & | iX ] GEIA M imDCs TIN5

Az s M L2 I NS5 | E A s T
RERY A AR A S E P, 181 7F Gene Cards
B I o 5 A0 A A S 1 25 S S R R TR R
% ¥ KRT15 KRT2 .BICD1 .VEGFA il VEGFB %53
R E A RS imDCs 40 M 58 8 P15 D i |
It HIA# imDCs £ FP g Dihe, Hor— S [H] =
Yy, aniaE W A K 7 (vascular endothelial growth
factor, VEGF) AJ i 17F i Jed 411 ffd 1) S 22 Wk, B Rl
YU A YR B E S 25 VEGF #£ TME rhif
JE T IE R 2, BB T RBAS AL U IR B AE i 45
LR S LASI X6 T R 22 B30 i A LR A a4
VFZP T, VEGF BERE M ] DCs iR o1k
FIER | AT BEARMLAAR G 258 22 8 0 52055 119 1 2 i
Jy36k He i, VEGE Al L@ DCs 43 11-12;
FEAIK DCs 21— L1385 F (40 CD80) Y 3k
15 DCs " ERK2 ERK1 BB fb S5k A2, il
BERTRA DC B B AR LS T 41
PEGRER A MIRE 10, IEAh , ARSzierh 2402549
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