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[(BE] BH KARZESR IR E T IZRRIRY AN B 980 HepG2 A0 £ & B 69 % vk 38 31 % % F KRR 5T AT 52 15
R ETRaALE . ik RSP IRANTJE 4086 HepG2, N & 35 F AR IW (9. 54 mg/mIDMER 24 h g, R X% K e ml % & E 45
A )G HepG2 A B 62 %, 5t A RT-PCR #= Western blot Bit - R 494 R, £R MEZ R HME TR, LWL M BEMmL, %

KERRAER G HepG2 e TR LA . KX FE N EREF A F FARRBRY (9. 54 mg/ml)4EA 24 h g 264 AR
A PEAT BB AE B 24504 B, 194 AR E LB TR 242 L, X E AKGO) Fo KEGG 5 #7 & 90 % % £ T L8 HepG2
w Ji, DUSPs IGFBPs %% 4 AN W, T MCMs R $ AA4A B, RT-PCR %0 & I 5 0 Mt B A48k, % 35 3 4 22 40 DUSP1 A=
IGFBP1 4+ % ,FXR #» ALDHS8AI F % (P<C0.01),5 & A &% 4 % % —5 . Western blot 25 2 2 W% % ¥ 42 m DUSP1 & & &
RLEFEZHTURESRAP<0.0D ., Hik AXFEAALEANEZETALPE S AL B @47 54 5 002 .
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Effect of rabdosia serra (maxim. ) hara on gene expression profile of hepatocellular carcinoma HepGZ cells”
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[Abstract] Objective To adopt the expression profile chip to investigate the effect of Rabdosia serra (Maxim. ) hara water
extract on related gene of human hepatocellular carcinoma(HCC) HepG2 cells for researching the possible mechanism of its water
extract on HCC. Methods The human HCC HepG2 cells were cultured in vitro. After adding Rabdosia serra (Maxim. ) hara water
extract (9. 54 mg/ml) for 24 h action, the expression profile chip was adopted to detect the HepG2 gene change after Rabdosia ser-
ra (Maxim. ) hara action and then the chip results were verified by using RT-PCR and Western blot. Results The phase contrast
microscope observation found that compared with the negative control group,the number of HepG2 cells was significantly reduced
after Rabdosia serra (Maxim. ) hara water extract action. The expression profile results showed that after Rabdosia serra (Maxim. )
hara water extract action for 24 h,264 genes were risen to over twice folds compared with the negative control group and 194 genes
were decreased by over twice folds compared with the negative control group. The gene ontology(GO) and KEGG analysis indicated
that Rabdosia serra (Maxim. ) hara could up-regulate multiple genes in DUSPs and IGFBPs family and down-regulate multiple
genes in MCMs family. The RT-PCR detection found that compared with the negative control group, DUSP1 and IGFBP1 in the
Rabdosia serra (Maxim. ) hara treatment group were increased, while FXR and ALDH8A1 were decreased (P<C0. 01),which were
consistent with the results of expression profile chip. The Western blot results found that the protein expression level of DUSP1 in
the Rabdosia serra (Maxim. ) hara treatment group was also significantly higher than that in the negative control group (P <C
0.01). Conclusion The expression profile chip shows that Rabdosia serra (Maxim. ) hara can inhibit the proliferation of HCC cells
by regulating multiple genes.
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*x1 DUSP1.,IGFBP1.FXR #1 ALDHS8AL 5| %

MR NAGEIE/IGR=) 54 (5'-3" K/ (bp)
GAPDH GCACCGTCAAGGCTGAGAAC TGGTGAAGACGCCAGTGGA 138
DUSP1 GCTCAGCCTTCCCCTGAGTA GATACGCACTGCCCAGGTACA 131
IGFBP1 CACAGGAGACATCAGGAGAAGAAA ACACTGTCTGCTGTGATAAAATCCA 83
FXR CCTGGATTTCTTCTGGACAT TGTATTGCGAGTATGGTTCC 251
ALDHS8AI GAACTTCAGGTTCTTCGCTTCC GCACAACATCCACGCAGTCA 238

BRI )G B R B B . ph A T R B A B RLE D
Rl B0H2 M8 5 9 B T bk » Trizol 29 32 [ Invitrogen 20 ] 7™ i »
& RNA 48 Bk 7 & o 35 B Zymo Research 24 ] 7= .
FastQuant RT Kit(With gDNase) ,SuperReal %¢ 3¢ & & i 1R i
FIHG ML (SYBR Green) W B KAR A4 AL BF 8 (A ) A R ],
Sl A TA Y TR CR#) R0y A BR A Rl & i, DUSPL 4
SEREPUA Y T8 [ Abcam 2 W], GAPDH Bl 50 B T 4 B
(HRP)FRICE P 12G Huik  HUR (HRP) 4710 F 41 R 12G Hit
S A 4 W 43 ) S Hi M Western blot H, Yk L 5 )% 5 B
W FHE s RAEYERLHE.

1.2 ik

1.2.1 BREFRKERYOSE & BREE LG 10 M4
WA RE 2 WG 1 hy B IR, W4 2% VR T R AL
£ B B ROK AR B VR T8, — 20 C# HIARAE . I T AT
PBS ¥ i , i FEZ8 1K B 0. 25 pm T 1 UK 4% o 98 )5 FH 58 42 4%
FrHEFHRE 20 f%5 (& MTT S20090E 52 3% % ik BE 1 PBS X 41 i 2
KT RS B AR 9. 54 me/mL YR B 5K 42
Vg7

1.2.2 ZAM05 3% K Ab B HepG2 48 & 102 Jif 4 i ¥ /9
DMEM §; 3 36t 55 95 . 8 F 37 “C o 5% CO. H8E 9246 h 5
F5 Y% B Ry 80 %6 ~ 90 00 B FT AT AL AR, 2~3 d fE 4R 1 K,
SO 250 A 0 4 L i O e S B A 9, A S5 1Y 2
M BE Ay A FP & 25 em® BRIRIMAT 6 FLAR, LR 4R 2 4
T V8 B K AR U AL A 9T 6 B AL Cn & 45 i PBS 1 58 4 1 557
o). AR 24 hoJE I 20 43 ) I AR B R K SR IR 4 ik
JE 2 9. 54 mg/mL [958 4 K5 77k, %) BE2H i 4 B SR L PR
24 h J5,25 em® BEFEMM A 1 mL Trizol, 3% & | 517 4= ) FF
HOA R Rl #EATRIKE S R . 6 fLARA0H] 8 RNA $21
A &2 RNA,

1.2.3 RFEE AR BB EYREARARZ
RNA S B8 08 G H6JF - 5 HOA 7.1 MR 8 i AT 2%
%8 ,Cy5 fric aRNA, 2422 #2 ) 5 OneArray Plus, Agilent 0. 1
XDR 44 401 28 266 S ERH A2 1L

1.2.4 RT-PCREUERE G YL R 6 LAk 40 M (4 &
23 E L) R B M S RNA, FH 840 43 0% 0 B 3k 46 I
RNA ZEEE A BE I 1 g RNA %5050 & U8 B U647 52 8% 3¢, IR
A L cDNA #4732 9¢ % € & PCR,L 5|9 i Primer Premier
5.0 BB 51 FE ) PN AR 1. RN IR FR N &
P . GAPDH ., DUSP1 #l IGFBP1 Jz v 25140 . 28 1 95 C

15 min; 48P 95 °C 10 s, iR k/ZEAf 60 C 20 s, 3£ 40 AN EIF
(Roche Lighteycler96 #¢ ¢ 5 8 PCR X # #4) ; ALDHSAL Fi
FXR J i 46 A8 95 °C 15 min; 28 95 °C 10 s, 38 %
60 °C 20 s, %Eff1 72 °C 20 s, 3L 40 NP 3 (Bio-rad 1Q5 %5 E
it PCR ALY B E R HORA 2220 4 hr.
1.2.5 Western blot B iF 3 ikt il 45 6 FL M 40 L (B4
B 3D RBANEE S A BCA BRI S H AWk E,
W15 pg BHEE 6 X b8 HE B BR 94-5 N I It il 5 MK P UK
(SDS-PAGE) FHEZE i 4% 5 ¢+ 1 L R 59 & Wk AL ¥ 5 min,
SDS-PAGE Hi ¥k - JB 55 1 .5% BSA #1112 h,—$1 4 CIFE
AR EEIRE, HIEIREE 2 h I s RO W e
G A ] 28 B B SR L S T Image ] M SRS 4
Sl K BEAH .
1.3 St RA] SPSSI1L. 0 3 AT 546 40 Fr . it &
PR T s Fom, LECR ¢ K05, DL P<<0. 05 W22 R A 4t
2 % ES
2.1 AH2E WU UL IR B UK S B Xt HepG2 4 Ml (4 52 i
AHZE B AR R B ROK AR B 9. 54 mg/mL b B 24 h
Jo o 2R TE A B L 2 R RS ] e b LR 1

A B X BR AL s B IR B BOK R B 41 (9. 54 mg/mL)
B 1 HEEREUBRZEREKRIYIT HepG2
2 B B9 &2 i (< 400)

2.2 FRIXEIS AU SR IR B ROK S B X HepG2 2 X (Y 52 1)
B EOK SR (9. 54 mg/mIDVE 24 h g 264 NI B
Tt 2 500 E 194 AN FEETFRE 2 5 DL b H B8 AR B E 0
WAL 5 5L E LR L 2.,
2.3 FIRIE R W iR E KSR X HepG2 T g (1 52
AR (GO 43 17 & IR B B F 0 24 4> HepG2 4+
LIRE 167 AN/ Wk RE T BRI O A A0 M A . VR I Ab LS
B GO ST AL I B WL % 3, KEGG prE s 8 iy
Wi 7 4~ HepG2 {55 i %, W3 4.

*®2 BZHEEKRERY (9. 54 mg/mL) L IEAFE HepG2 M 24 hFEALE S FULEWER
3

B % 1D ] % GR/BD B % 1D B 5 GE/BD
NM_000499 CYP1A1 15.80 NM_001005339 RGS10 5.32
NM_002422 MMP3 15. 08 NM 014331 SLC7A11 5.22
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gk 2 BREEKREY(9. 54 mg/mL) R EFHE HepG2 4HM 24 h FELZX S FEUEHER
FHPE 1D MR fi % GZ/BD HRE 1D A 5% GZ/BD
NM_145051 RNF183 14. 83 NM_001077710 FAMI110C 5.22
NM_004925 AQP3 11.02 NM_001216 CA9 5.21
NM_000598 IGFBP3 8. 84 NM_001964 EGR1 5.12
NM_000463 UGT1A1 7.59 NM_170771 ALDHS8AI 0.09
NM_024943 TMEM156 7.03 NM_002167 D3 0.09
NM_001955 EDNI1 6.43 NM_181353 D1 0.11
NM_000596 IGFBP1 6. 40 NM_001257119 CASP1 0.15
NM_007021 C100rf10 6.37 NM_207381 TNFAIPSL3 0.17
NM_003991 EDNRB 6.11 NM_020995 HPR|HP 0.18
NM_004419 DUSP5 5.92 NM_007231 SLC6A14 0.18
NM_017705 PAQRS5 5.89 NM_001242889 DDC 0.19
NM_078487 CDKN2B 5.87 NM_181712 KANK4 0. 20
NM_006408 AGR2 5. 74 NM_002166 D2 0.20
NM_001124 ADM 5.69 NM_005949 MTI1F 0. 20
NM_006350 FST 5.47
%3 REEKRIRYHW HepG2 MFRZIEH R GO HER
GO ID i & B AR 2% 5 HE
0005520 S ERERHE TS IGFBP1,IGFBP3,IGFBP4,IGFBP6 ,IGFBP7,CYR61
0043566 LER RS DNA 45 & KLF6,EGR1,ERCC1.FEN1,FOS . MSH6, HMGB2,MCM4 ,MCM7 ,MSH2 ,BCL6 ,FXR
0033549 MAPK i i i 4 DUSP1,DUSP5,DUSP6,DUSPY . DUSP13
0016538 AUV 8 3 e B CDKN1A,CDKN2B,CDKN2C,CCNDI1
it 4 5 35
FST. CYP1Al, ERCC1, FRAT2, UHRF1, ID4, IGFBP4, CYR61, ITGA2, CRIP3, MCM7,
0008283 21 Jif 38 B MKI67,NASP,PDZK1,PIM1,CSGALNACT1, KIF15,SKP2,FSCN1,SRC, TGFBI, TGFBR3,
TXNRDI,E2F8,OSMR,GINSI
0006260 DNA 4] DUT.FEN1,HMGB2,MCM2, MCM3,MCM4, MCM5, MCM7,NASP,ORC1,GINS2, POLE2,
MCM10,POLD4 ,DSCC1,GINS1
CDKN1A,CDKN2B,CDKN2C,CETN2,PLK3,DUSP1, E2F2, FBXO5,RGCC, UHRF1, MSHS6,
0007045 . H2AFX,ID4,CXCL8,KIF11,KIF22 ,STMN1, MCM2,MCM3,MCM7,MDM2 , MKI167 ,MSH2,
NASP.DUSP13, PIM1, PSMB9, KIF15, CCNDI, SKP2, DSCCI, E2F8, CDCA3, CCNE1, AU-
RKB, TP53INP1
F 4 KEGG iR EEHE HepG2 W15 S 1E B8
{5578 % 7% S B
21 ffd 3 CDKNIA,CDKN2B,CDKN2C,E2F2 , MCM2,MCM3 ,MCM4 ,MCM5 ,MCM7 ,MDM2,ORC1,CCND1,SKP2 ,CCNE1
DNA 4 {fil FEN1,MCM2 ,MCM3 ,MCM4,MCM5,MCM7,POLE2, POLD4
— CDKN1A ,CDKN2B,CEBPA ,E2F2 FGFR2,FN1,FOS,MSH6,CXCL8 ,ITGA2 ,MDM2,MSH2,EGLN1,CCNDI1,SKP2,

p53 {5 =il

SLC2A1.SOS1.CCNE1

CDKNI1A,IGFBP3,.MDM2,SERPINE1,PMAIP1,CCNDI, CCNE1

5% e g CDKNIA.E2F2,CXCL8,.MDM2,CCND1
/)N 240 i i 9 CDKN2B.E2F2 . FN1.ITGA2.CCNDI,SKP2.CCNE1
I3 AR5 CDKNI1A . .E2F2 .FGFR2 ,MDM2,CCNDI1,SOS1,CCNE1

2.4 RT-PCREGUEF AT 4580 B iR B s oK 58 By Ak 24 1y
HepG2 #2072 3 RNA, 52 i & f PCR # Il DUSP1, IGFBP1,
ALDHS8A1 Al FXR(NRIH4) ik & B, 5 A #: X IR 4140 L &
HE B K 5 O 4 B AT A @ 3 DUSPL #1 IGFBP1 1 mRNA

235 B ALDHSAL A1 FXR ) mRNA %35, 22 2 A 52
B (P<C0.01), itk i 4 R A —F,

2.5 Western blot BiiE #0700 &5 58 #5438 B BOK 48 I &b
) HepG2 $2HUE 2K 1 » Western blot £l DUSP1 & 4 # ik
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KB 5 M IR 2 AT B (B B 4 K {E DUSP1/GAPDH
Jy 1015420, 19) 18 8 BOK R B AL B S (B O 4% KB (A
DUSP1/GAPDH 3y 2. 87=+0. 35) 0] B & 1% fin DUSP1 & 1 %
KLERSEGIFEE L (P<0.01) LK 2, 5 45 50— OZ
BRUK SR AL LS DUSPT mRNA R GA 3y 99 14 % R 41
H2. 18 /%),
x5 EEE KRNI HepG2 & DUSPLIGFBP1,
FXR #1 ALDH8AT mRNA R3&EBI B0 (Txs)

21 3] DUSP1 IGFBP1 ALDH8AL FXR
BAPEXT A 1.0040.06  1.000.11  1.0040.08 1.0040.11
EHBKREA 1.3840.077 2.19740.28% 0.194-0.10* 0.16-0.02"
R EER U 2.18 6. 40 0.09 0.21
© 2 P<C0. 01, 5 BIPExT BRAH L 45 5 o &85 S v A BB 2 18R i HOK
PRI / [ 4 %) BE 20
R R BRLA BEEKIZYAE

DUSP1

& 2 Western blot # il iZ # E /K 2 BN % HepG2

#f DUSP1 EARIZMF T

3

IR YT N B 245 2 AR AL AR TR
KR BOR ARG TR 9T I e 9 48 e rh 25 0% B R X I R
HepG2 2 i (14 52 1 , J& IR B 50 /K 32 W) ) o738 )R8 HepG2
A 458 D IEPI YR TR M 2 A0 T IRE A IR A0
20 43 FUAE 56 1 15 58 5

B 5% R IR K 3R H Y A B A S A i R A A 4 i
JAIEE (1 DCeyclin D1, CCNDL) | 41 Jifd & 1 25 11 E(cyclin E1,
CCNE1) .S Wi FEAH 5% 5 H 2 (S-phase kinase-associated pro-
tein 2, SKPZ2)" Je i h R 9 58 4% 1 (origin recognition com-
plex subunit 1, ORC1)™ 34 B & FA A%, 11 307 461 400 it 384 7t #9400 i
JE SRR 1 1 354 i 0 B IR CDKN1A (cyclin-dependent kinase
inhibitor 1A, p21) & CDKN2B(cyclin-dependent kinase inhibi-
tor 2B, p15) I B &g T, 2 WIHE B¢ B W] 3 o 2 i 9 45 4 e R
S0 130 e PR A0 7 40 o) 40 e T

NG R 4 135 8 [ (minichromosome maintenance pro-
teins, MCM) J2& B A% 20 Jfs DNA S 1 v V7 ) 7t f9) — 4> 3 B
DR SRS 5 DNA )L %40 i DNA S #3554
PAEHIT), H A MCM2 ~ MCM7, B A BF 58 % W]
MCM2,MCM3 . MCM6 . MCM7 45 75 JIT J85 20 24 1T 988 400 Jid v S5
B 2K RNA TR MCM7 [y 3¢ 3K AT {50 )1 9 20 A 348 7 sk
D PHTIRE A RS 0 4 e R RS R AR K gt
AW 5k IR B HEK SO A 0 8 HepG2 4 il MCM2,
MCM3 ,MCM4 ,MCM5 ,MCM7 5 3 ik 7 5 BEAK, 0 3 P = [H
PEXTFRZLAY 0. 35.0. 32,0, 41,0, 39 H1 0. 40 %, 7% B # KL A
B S 4 i) MCM GR35, 05— 5 400 i) 1T 988 40 Jf0 346 7 J% folf HC
0 A (3 o | o I 8 S R

AT 58 45 8 S BUIR B BK SR TR AL B HepG2 40 I 1 &5 R

731

FEE K IR T 454 & 8 &% (insulin-like growth factor binding
protein superfamily, IGFBPs) # IGFBP1, IGFBP3, IGFBP4,
IGFBP6 . IGFBP7 .CYRG61 ¥ B I 38 Jiin, 43 5] 38 i 22 5 B 26 11
6.40.8.84.,2.06,2.80.,2.02 Al 3. 09 4%, H. 7" IGFBP1 mRNA
FXBi RT-PCR WAL 585 45 R — 8. SR RHE
K A F (insulin-like growth factor, IGF) 5 Jifi i Z 25 ¥ 45 01, &
FLA R W B AR R AT I | A o A 43 2L 5 22 R 2l g i A
JLSE 5 5 1N 7. IGFBPs 7] 5 M 45 &, 45 5 J5 IGF 4F
5510 B WRFCARGE IGFBPL 1 IGFBP3 15 JIT i 21 24 5 i 9 8
I B T IEH K S R BUS 2 EALTT,
AR IE IGFBP3 "l i 4F TGF jg 42 40 i i 8 200 i 3 5 . 42
HEHEPEA T 38R IGFBPs il 62 5 M &4 R JE R BUS .
AT G4 R R WNE 8 R RE 3R 5 38 4r IGFBPs ik, i IGF il
Ak IGF 3 4 400 ] JHE e 20 Bt 484 5 A1 g LR 2

2 %1 MAPK (mitogen-activated protein kinase) J& 4 it N
— L TR/ H AR PG T AN N R S S B A
Sb oS 5 400 A A R0 A3 L R T 2 R R O T R o A g AR
AT, H AT T oA BF 5% % B MAPK M X 5 5 5 08 %
(ERK1/2.p38. . JNK 1 ERKS) il o ¥ 75 T ¥ 40 A f9 344 5 . 4
T2 R FR AT A IR I A e AR P 2 B R B AR
FH 8 T 98 B 06 1) T LA R . T U S 44 T 1R I C dual-
specificity protein phosphatases, DUSPs) | A] {#i MAPK 2 fif
W Ak, o T 410 A G 5% o 0 — 2B DR B R 0 & R L R R H R
C A WS IE 52, DUSPL T2 41 ] T 9 & A= & Jé v i 5 T 2 AE
ML EMRIRS ERK 135K 2 0708 ¢, 5 95 40 i 5% 58 45 %1
240 B0 7 A T A R DA ORI A R B AR OGS
P p-38/MAPK BERRALHE 58 p-53 M BEIR LKV, S H T
WEHE LR p21 R op27 i 2 Ik IR 4 40 M 0 R0 An A g st
W 5E 28] DUSPS [ 52 0% b i) Ho Al g 51— 4 38 1 4% MAPK
5 T B 5 22 D IR A0 T AL T R R R S AR
5 IgRg 10 A e S T DA ST o AR TR A0 T 1 R i
75 T8I 9 R WA AR DCHIE 9 . AR Yk IR B R K B U AL B
I HepG2 4l g DUSP1(2. 18 {5, RT-PCR } Western blot
45 B 44 B 3F 92) . DUSP5 (5. 92 %) . DUSP6 (2. 89 1) fil
DUSP13 (4. 864 2 ik 34 W] 8. 7t =y » T DUSP9 (0. 44 ) % ik
TR B IR B K B IO T S T R 2 DUSPs 3 L i )
MAPK ) 4 g 35 58 A - AT 32 20 e JFF 98 sl HC At i 98 i 7R T

A 5T AT 0 7 RT-PCR AR 2 & P& 3% 55 4k 35 i
JE M ALDH8AI (aldehyde dehydrogenase 8 family, member
AD B ZFFAL, ALDHSAL FE 25 9-i 540 2 e % 1k oy 9-Jiit
B ER 1 R TG T 5 R 0 0 RSB IR B
% N ALDHSA1 mRNA %3k (23 i3 RT-PCR 5 E 5
S5 B0 19 VE T 5858 X TR R T 1902 R I 2 Bl i E—
FW9E . BB X Z & (farnesoid X receptor, FXR) & 75 iH 71
PR A B [ B AR s AR A AT 4R FXR 7R T 98 41 41
K TR SR A A, B FXR W AT 7 & A RO E i R 0TS
FXR 00w 40 i JHF 9 400 39 3 00 o AR 5% W VR B K 4R
TR T G B A 96 40 i FXR (1 2635, J& 7 2 9 4 K bt JiT 938
YEFEA i Tk — B 05

EEROI e LS o N Sl A LR CE N i i e S
G ZMERAE Y BB RS Y R R R B ROK
S IBCH A4 0 gV T AT BE R X 22 R 0 i o T M 8 43 1 B [ A
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FH o B3 0 3 P 43 76 VR B ST T P L R I R b
W3 %O R .

g5 BTk RGR S i R UNE B ROK IR Y E AT
IGFBPs .DUSPs J CDKNs %11 i 55 K (19 32 3%, T 98 5 I 97 4
Ffa 3 58 A1 DNA K1 AR 5 (1) MCMs % B R () 3= 35 » 325 T 410 1l
95 4 M 3 58 R DNACSZ R, DT & 4% o0 e AR T . (B mT f
RAR TR kA KRR (n MMP3,CYP1AL %) iy ik,
VR A R RS Can FXR 48 10 K1k 7 ZHEIE 5L
H ARG 5 VR B 6 TR 9 R R DA B R — 25 1F 9 3 6 35 R A 1
ot IV 92 1) 8 A

2% 30k
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