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Abstract: Objective
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Methods

To explore the mechanism of antitumor effect of emodin on highly metastatic
The cancer-related gene expression profiles of HO-

8910PM cells with and without emodin-treatment were analyzed using genechip technology. To validate
the gene chip data, some differential expression genes, including BRCA1l, GDF15, and NR1D1 were

analyzed by fluorescent quantitative real-time PCR and Western blotting assay. Results
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differently expressed genes were screened out, of which up- and down-regulated genes were 33 and 36,

respectively. These genes were related to apoptosis, cell cycle, cell growth and differentiation, cell

motility, signal transduction, transcription, and metabolism. Conclusion

The results indicats that the

antitumor effect of emodin on HO-8910PM cells is involved in TGF-beta signaling pathway.

Key words: emodin; ovarian carcinoma; gene chip

KER GPE-1,6,-=BHEM BMAKE.
REMMESSFHAP B ENBRENZ—. BF
REVRKBEREKSINZHHEAR DR ESEA
BRI ARC N EARS LA B
BWEM. FREUARTPHRERETREREEMN
FEESREABAREBALENY, BRERR
MEMERILHERTE2ERE. BAZRIAMK
BEATHFRMAREM AR B DNAB AR PRE
HEEERENEW, BT KBERH BT
FpLH .,

1 #8
A BEBEREH (OHS-802) M H Super

Array 28,5 L &R 440 MEMXER. I E

ARAM—RABERERANELETREH . A\EEB
BREifE HO-8910PM AMIM A LI AE AT, B
WA MERRF eSS R, BR/M0E
BWHRMEEEAF;RPMI-1640 H#EW ST
Gibco AR ;4 X EHEZ W E (125 mmol/L Tris-
HCl, pH6. 8, 4% SDS, 10% B-HEZ®,.20% H
M,0.04% METE);GDF15 R E REHREKA
Abgent A F;NRIDl R Z HEH &KW A Cell
Signaling A 8] ;BRCA1 & Z & H K . p-actin BE
REEF AW A Santa Cruz 247 ; SR T E ALY B
Ehik [gG WARFEPWAR ., KEEX (HESIE
95%) K B Sigma A7, LRATAH DMSO % #, 5
FERB,DMSO KEBSHR 0.1% (ERIEH
ZAR B4 % DMSO S4B W),

2 A&

2.1 FAREEES R K KERX HO-8910PM
R ERAEENYE. B A & EF HO-
8910PM 48, A 0.1% DMSO #1 40 pmol/L k&
£ 248 HO-8910PM 4Hf 24 h, Fi Trizol &
PR S RNA, ISR B kR RNA 4
ERZEE. REFZHBA R cDNA, X RNA 73§
A &Y ¥, A Biotin-16-dUTP #xid,cRNA 4i
WP &l cRNA, AR TEXZEPHRR
2h, FEWMBEXH . MAZEHFICH cRNA MBS
BXBAEZENE. G, A S A BB T 40 min,

FEHAB MALEEEZHEBEF 10 min, BRE
B - AUEZEENXKEYBEE 2 min, i X BB,
1& ) GEArray RIAHEERGEM TSR TIE. B
—MREKEEREAFTAEREEN Y KEME
HORELLE, BEE—- 1 ANGEEE BE5WR
HEMAMREEATHE . UERAIFE (B
E>2. 0 <05 WIRERBEERREIER,
2.2 ELHNFE RT-PCR RiIFHAHXBEHE X R
it Bl ¥, Bactin: IE [} 5| ¥ 5'-CCTGTACGC-
CAACACAGTGC-3', K @ 5] 4 5'-ATACTCCT-
GCTTGCTGATCC-3'; BRCAL: IF i 3| % 5'-
AGGTCCAAAGCGAGCAAGAG-3' , K 5|4 5'-
TGCCAAGGGTGAATGATGAA-3 ; FBN2; IE
B| 4 5'-ATCCAGTAGTCGCAATCTCGT-3'; K
®54 5'-TTGGCATTACCTTACATTCATC-3';
FOSL1: I ) 5| # 5'-CACCCTCCCTAACTCCT-
TTCA-3', R 5] ¥ 5-TGCTGCTACTCTTGCG-
ATGA-3'; GDF15: IE [ 5| ¥ 5'-TGACTTGTT-
AGCCAAAGACTGCC-3', % If) 3| ¥ 5'-GAACC-
TTGAGCCCATTCCACA-3'; NRID1: IE M 5| &
5'-GGGCTTCTCCCAGTTTCCA-3', R [ 8|4 5'-
AGACCATTTAGGGCCTCGTTAT-3', B 2.5 pg
& RNA R¥#EFREMB cDNA,{#H Rotor-Gene 3000
Real-time PCR {74 1¥. ¥ 1% &4 K Bactin;:
95 C.5 min;35 MFH (95 C.10 s; 57 'C.15 s;
72 C.20s; 85.5 C.55s), BRCA1:95 C.5 min;35
A PEIR (95 C.10 s; 59 C.15 53 72 C, 20 s;
82.7°C.5 s). FBN2: 95 ‘C.5 min; 35 4 1§ 3
(95 'C.10s; 60 C.15s; 72 C.20s; 84 C.55),
FOSL1:95 'C.5 min; 35 M % (95 ‘C. 10 s;
60 C.15s; 72 'C.20s; 83 ‘C.55),GDF15:95 C.
5 min;35 MEF (95 'C.10s; 60 C.15s; 72 C.
20s; 8 C.5s), NR1D1:95 C.5 min;35 P {EH
(95 'C.10s; 60 C.155s; 72 C.,20s; 85 'C.5s).
72~99 C LW EBRMAR, RERA L R E %
FTERH,

2.3 Western blotting 4 #7 : BUY %1 4 ¥ #5 #9 HO-
8910PM M, B 1 X 10°/mL, ## F 50 mm
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JG,F 4 C,12 000X g Bf.L» 15 min, BCA ¥ & L
FHREARMNE. EEESMAX ERB MK
3: 1M HLBIRE,100 CAFEYE 5 min FHEARK
A5 .SDS-PAGE #iik/SH¥ B ZE PVDF K L,5%
BRE4PHAEMABS I AETEEBEET 2h, 8
TBS R BgE¥k3 W, B 10 min, MAK2 F&F
ZRERBE2h, B TBS Bl kE3I K, HK 10
min, A XXM (ECL) B, Lh Bactin fEN
%, R B S W K#F Scion Image #47H 3¢ B R 4
EHoHr.

2.4 GHFERB:RE, %4 SPSS 11.0
AbH,

3 &R

3.1 K#HEX HO-8910PM Mg EH EEH W .

40 pmol /L By K ¥ K 4L 2 HO-8910PM 4/ 24 h
LA REMER REL, SRAREMTSERBRA
REXM 6O NMNERMWESHER HPRBTH=>2
FEERFI M ED . ZE LA FEEE 334
(R, HBERREEREREYEEH#THE
(%3),

H1 EEZRRANER
Fig.1 Testing result of gene chip
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Table 1 Down-regulated genes in emodin-treated group (compared with control group)

e Jis): 27 EHEK 5k
NM _001354  Aldo-keto reductase family 1, member C2 (AKR1C2) 0. 475
NM 000038  Adenomatosis polyposis coli (APC) 0.499
NM 000465 BRCAI associated RING domain 1 (BARD1) 0. 467
NM 000386  Bleomycin hydrolase (BLMH) 0. 404
NM 004333  V-raf murine sarcoma viral oncogene homolog Bl (BRAF) 0. 200
NM 007294  Breast cancer 1, early onset (BRCA1) 0.394
NM 001753  Caveolin 1 (CAV1) 0. 495
NM 001238 Cyclin E1 (CCNE1) 0. 340
NM 013230  CD24 antigen (CD24) 0. 260
NM _000611 CD59 antigen p18-20 (CD59) 0.232
NM _004936  Cyclin-dependent kinase inhibitor 2B (CDKN2B) 0. 368
NM 004859  Clathrin, heavy polypeptide (CLTC) ' 0. 311
NM _004374  Cytochrome coxidase subunit Vic (COX6C) 0. 356
NM 001905  CTP synthase (CTPS) 0. 200
NM 001814  Cathepsin C (CTSC) 0.219
NM _001920  Decorin (DCN) 0.155
NM 004398 DEAD (Asp-Glu-Ala-Asp) box polypeptide 10 (DDX10) 0. 437
NM _001949  EZF transcription factor 3 (E2F3) 0. 306
NM 006712  FAST kinase (FASTK) 0. 348
NM _001999  Fibrillin 2 (FBN2) 0. 315
NM _002005  Feline sarcoma oncogene (FES) 0. 220
NM 005252  V-fos FB] murine osteosarcoma viral oncogene homolog (FOS) 0. 360
NM _003468  Frizzled homolog 5 (FZD5) 0. 361
NM _003508  Frizzled homolog ¢ (FZD9) 0. 247
NM _000820  Growth arrest-specific 6 (GAS6) 0. 339
NM 000182  Hydroxyacyl-Coenzyme A dehydrogenase, alpha subunit (HADHA) 0. 384
NM _012484  Hyaluronan-mediated motility receptor (HMMR) 0.338
NM _000599  Insulin-like growth factor binding protein 5 (IGFBP5) 0.394
NM 048825 KIAA1026 protein (KIAA1026) 0.472
NM _002266  Karyopherin alpha 2 (KPNA2) 0.500
NM 033018 PCTAIRE protein kinase 1 (PCTK1) 0. 280
NM _002649  Phosphoinositide-3-kinase, catalytic, gamma polypetide (PIK3CG) 0. 389
NM 002648 Pim-1 oncogene (PIM1) . 0.372
NM 005611 Retinoblastoma-like 2 (RBL2) 0. 488
NM 005066  Splicing factor proline/glutamine rich (polypyrimidine tract binding protein associated) (SFPQ) 0.157
NM 003243  Transforming growth factor, beta receptor 1 (TGFBR3) 0.377
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Table 2 Up-regulated genes in emodin-treated group (compared with control group)

E 15 20 BEHEHK W5k
NM _000927 ATP-binding cassette, sub-family B, member 1 (ABCB1) 2.37
NM 001261 Cyclin-dependent kinase 9 (CDK9) 2.94
NM 001806 CCAAT /enhancer binding protein (C/EBP), gamma (CEBPG) 3.67
NM 001319 Casein kinase 1, gamma 2 (CSNK1G2) 2.10
NM _001554 Cysteine-rich, angiogenic inducer, 61 (CYR61) 2.25
NM 182908 Dehydrogenase/reductase (SDR family) member 2 (DHRS2) 18.97
NM 012181 FK506 binding protein 8 (FKBPS) 3.29
NM 005438 FOS-like antigen 1 (FOSL1) 3.52
NM 004864 Growth differentiation factor 15 (GDF15) 8. 86
NM _006389 Hypoxia up-regulated 1 (HYOU1) 2.24
NM 003897 Immediate early response 3 (IER3) 2. 86
NM 000598 Insulin-like growth factor binding protein 3 (IGFBP3) 2.14
NM _001571 Interferon regulatory factor 3 (IRF3) 2.72
NM 002204 Integrin, alpha 3 (ITGA3) 2,04
NM 030662 Mitogen-activated protein kinase kinase 2 (MAP2K2) 5.90
NM _004990 Methionine-tRNA synthetase (MARS) 2.55
NM 004148 Ninjurin 1 (NINJ1) 3.47
NM 021724 Nuclear receptor subfamily 1, group D, member 1 (NR1D1) ) 22.70
NM 002607 Platelet-derived growth factor alpha polypeptide (PDGFA) 3.84
NM _003768 Phosphoprotein enriched in astrocytes 15 (PEA15) 2. 90
NM 002734 Protein kinase, cAMP-dependent, regulatory, type I, alpha (PRKAR1A) 2.20
NM 004162 RABSA, member RAS oncogene family (RAB5A) 2.25
NM 006908 Ras-related C3 botulinum toxin substrate 1 (RAC1) 2.00
NM _006513 Seryl-tRNA synthetase (SARS) 3.67
NM 005067 Seven in absentia homolog 2 (SIAH2) 4.27
NM 004749 Transforming growth factor beta regulator 4 (TBRG4) 4.21
NM _003254 Tissue inhibitor of metalloproteinase 1 (TIMP1) 2.16
NM 003258 Thymidine kinase 1, soluble (TK1) 2.48
NM _000546 Tumor protein p53 (TP53) 2.44
NM 003496 Transformation/transcription domain-associated protein (TRRAP) 3.69
NM _004223 Ubiquitin-conjugating enzyme E2L 6 (UBE2L6) 2.17
NM 003404 Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, beta polypeptide 2. 39

(YWHAB)
NM 001079 Zeta-chain (TCR) associated protein kinase (ZAP70) 4.40

%3 ERBEAEENENFEHES A

Table 3 Biological function classification of differential expression genes

o8 LHAXR THER
AR IER3,PEA15,SIVA, TP53 BRAF,BRCA1,FASTK
HRA S CDK9,PDGFA, TBRG4,TP53 APC,BRCA1,CCNE1,CDKN2B, E2F3,FES,KPNA2,PCTK1,
RBL2

HREKS5HE CDK9, CYR61, FOSL1, GDF15, IER3, IGFBP3, PDGFA, BRAF,FOS,GAS6,IGFBP5,PIM1,FES,IGFBP5,PCTK1
TBRG4,TIMP1,WNT1

HME CYR61,ITGA3, TIMP1 DCN,FBN2,GAS6,APC,HMMR

AS%2 CSNK1G2,FKBP8,PDGFA,PPKAR1A,RAB5A ,RACI, APC,BRAF,CD59,FZD5,FZD3,PIK3CG
SIAH2,WNT1,ZAP70

KR CDK9,CEBPG,FOSL1,IRF3,NR1D1,PRKAR1A,SIAHZ, BRCA1,E2F3,FOS,RBL2
TP53, TRRAP,DHRS2, TK1

)04 DHRS2,TK1 CTP3,HADHA ,KPNA2,AKR1C2

bt ABCB1,CEBPG,HYOU1,MAP2K2,MARS,NINJ1,SARS, BRAD1,BLMH,CAV1,CD24,CLTC,COX6C,CTSC,DDX10,
UBE2L6, YWHAB, YWHAZ KIAA1026,SFPQ, TGFBR3

3.2 ZESER RT-PCR RiFAMT:-AFE1 52 fk M NRIDImRNA FikK V451 R T BAR (0. 414+
HEREXHES 5 % HE (BRCAL,FBN2,  0.03), (0.36 4 0.05), (6.32+ 0.54), (10.10 +
FOSL1.GDF15 #l NR1D1) #475htE® RT-PCR  0.47).(32.9010.68) 1% (A2 #3), 5 A4
RiF, XE®4#E+H BRCA1.FBN2,FOSL1.GDF15 & (0. 394.0. 315.3. 52.8. 86.22. 70) ZXAY4,
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M2 xiER PCR BWIEX R K BRCAL.FBNA mRNA
BEHEM (s, n=3)
Fig. 2 Verification of emodin effect on expression
of BRCA1 and FBN2 mRNA by Real-time
PCR (xts, n=3)
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* * P<0. 01 vs control group

M3 3xpiEik PCR RIEX# K3 FOSLL.GDF1S
# NRiD1 mRNA 23X @KW (xts, n=3)
Fig.3 Verification of emodin effect on expression
of FOSL1, GDF15, and NR1D1 mRNA
by Real-time PCR (x+s, n=3)

3.3 Western blotting ¥l : %t if BRCA1.GDF15
# NR1D1 3 4% A Western blotting K&
BRAEL SFRIEXZKEXEBART GDF15 M
NR1D1 EH R, RE BRCAl B &K (H4 A
£4.

HE O AEME
BRCA] — S '

220 000
GDF15 pr

NRIDI

s
S 32 000
P 80 000
A

B -actin

43 000

M4 Western blotting 1 i X R % %f BRCA1.GDF15
# NR1D1 HEREHEM
Fig. 4 Verification of emodin effect on expression
of BRCA1, GDF15, and NR1D1 proteins
by Western blotting

4 itig

ERERBEREI—BRENEEIFFS,
RN KBREROREKEHEGTRARN. K
RAMBHXERSAE AT AXERMATEBHRR
WARTBELERREINEW, EiITHAMR Y
ERLH HRIEMERREILZRERE 69 P, Hp
36 MREEREKFETAR,BAEEEX LA,
BrERREIBEABHKER (In BRCAL.FBN2,
FOSL1,GDF15 fl NR1D1) A3 it £ & PCR M
Western blotting # T RIE, EREBESEHFR
MERELYE ERAGHERTR,

MEIEREREREVEDNREAGTLE, K
HENREBEWERAREATRARAL. K

#4 BRCA1.CDF15 #1 NR1ID1 B RS ¥ ERERN
Table 4 Semi-quantity analysis of expression of BRCA1, GDF15, and NR1D1 proteins

&ERE BRCA1/ GDF15/ NR1D1/

as BRCAl GDF15 NR1D1 B-actin B-actin B-actin B-actin
xR 93 145 10138 398 128 376 0.73 0. 08 0.00
KEX 58 711 84 259 22 633 131 160 0.44 0. 64 0.17

Ay ERERKSH L. AR FSHS . BER
FHARRBE7 REMXERFERAER. IR
RAXBRREIEEWMELEREF-RTGF-PFES
FERMEXERE . BEAIA TGF-R S EBSHER
BOBEEBRBAFTIMEE, KEXUB K
TGF-B REM B R GDF15 (X # NAG-1) B#5.
K BRI FY GDF15 & 33k B 7E K i 4030 4
2 988 0 D 0 2 K T L 34 s B A B 0

e 1A S B 38R 20 i 78 4 S - 40 D 41 S R 0 e R 44 - B
BARZEMERENS ., ERRERAKEERS
B8 Lif TGF-3 ¥ EH 4 (TBRG4) &KX, T
# TGF-B 2{k3 (TGFBR3) &k, XH M EEH G
S AFmaEr, Bi, KEEXEW TGF-
BREEEAKHAERSUANRKRERMNH HESR
RREEXBRANEIRERYAY S AR AKE
ARSARERAME.
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w %.% X

(ERERKFTHERSAKATIENRE  AREMFHME,EX  400016)

W E-Bf HitYHEE (APS) REAARKEFmMENARAFRGNEARESEMEKETF (HGFs) B
AEABHFENGHROENEAR (MNC) &I MM, Kk HHU 30d MBFIL MNC HH /G, A%
WK E P4 BIMA APS 0,50,100,200,400 pg/mL, 8 R MA HGFs A4 ,#5% 24 h & 14 4, A MNC it
B.EMEERETR MTT ¥.CFU-Mix EEERTLRURKRBIA T CD34 MRS H 545 WE APS £

¥ VR AR 15 B4 % L 3 i 40 BRAK ST A9 8B /T BA & APS BXA HGFs M MMM T M. &R

RGRFEM

A—ERERBER APS T 50 MNC &5 & b 8 15 50 5 918 3t , i ol 48 7 &) 2 TR BB ) B 3% 4R 8, CFU-Mix
EETREABRRE (P<0.05), AfEH BRFMURFH ML MNC  CD34 I (P<0.05);—ERBHREHK APS
B4 HGFs (B ERBAGHEF BRI M MNC 5 A% R CFU-Mix £EE (P<0.05), XA XEHEBHK
XR. &id APS 4R R R B IR T B O 46 B A A7 MR ER ) BA B CD34* SRR , AT 3 B Il i 10 46 BV
BB H %S s 5 HGFs B4 w1 2 # % Uk R /5 B 1L MNC {45h4734 .

LA HEZW (APS); Bl BM4K; WHERE
RS %E R285.5 XFRIREE:A
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Effect of APS on recoverable ability from cryopreservation damage
of UCB hematopoietic cells

YANG Hui, WU Hong

(Laboratory of Stem Cell and Tissue Engineering, Department of Histology and Embryology,
Chongqing Medical University, Chongqing 400016, China)

Abstract: Objective

To study the effect of angelica polysaccharides (APS) on recoverable ability

from cryopreservation damage of umbilical cord blood (UCB) hematopoietic cells and APS with

hematopoietic growth factors (HGFs) on in vitro expansion of UCB mononuclear cells (MNC) after

thawing. Methods

Thawed UCB MNC were cultured 24 h or 14 d with various concentration of APS (0,

50, 100, 200, and 400 pg/mL) or with APS and HGFs. The MNC counting assay, typan blue exclusion
assay, colorimetric MTT assay for cell proliferation, CFU-Mix colong-forming assay, and flow cytometry
for CD34* cell rate were detected. Results After adding certain concentration APS in thawed UCB cells,
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