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— Abstract

Background: Prostate cancer is one of the leading causes of cancer—related deaths in men worldwide. Pper species have
known anti—proliferation and anti—cancer activity. This study was to examine the anti—proliferation effects of piplartine

on human prostate cancer cell.

Methods: PC—3 human prostate cancer cells received piplartine 15 uM for 24 hours. Microarray was performed on

piplartine—treated PC—3 cells.

Results: Among 253 genes which were altered by piplartine—treated PC—3 cells (>3—4 folds), 143 genes were
up—regulated and 110 genes were down—regulated by piplartine in microarray. Most of genes whichwere up—regulated
by piplartine were functionally classified as apoptosis, immune response related genes. Genes which were
down—regulated by piplartine were functionally classified as transcription, cell cycle related genes.

Conclusion: Piplartine may induce anti—tumor activity for human prostate cancer along with regulated of cell cycle and

apoptotic genes in piplartine—induced PC—cells.
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2ol AM8-Fpiplartine [5,6—dihydro—1—[1-oxo—3—(34,5
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Fig. 1. Chemical structure of piplartine (piperlongumine)
from Piper species.

3. Microarray A% 2 dlolg 4 (Fig. 2)

PC—-3 A4 MEAPANA piplartine *] 2]l 23]
2pA o2 WEEE FHx s AEEr] $lstke]
microarray 232 GenomicTree, Inc. (Korea)ol] $JEFs}
o] =385} t). DNA microarray+= AgilentAFe] Human
whole genome 44K (USA)E ARE-sIit). 1hdsiAl 23
WS AWshH, AXETA RiboEx total RNA
purification kit (GeneAll, Korea)E AFg-3lodtotal RNAS
FEapglom, FE¥E  RNAE  Agilent’'s 2100
Bioanalyzer SystemS ©]-&3}o] total RNAS] 2& 574
a3tk 223 total RNAS Fgo= Id3xA =
cDNAE 7] 918l Gt A& gssit. Gt
WS- 2 59k total RNA 18 ugell oligo dT primers
annealing ¢ %, tlZ+9] total RNA¥ Cy3—dUTPE, 4
9] total RNAT Cy5—dUTPE ©]83te] 717F 34S
=3tk RNA9 533 724 S I8l Agilent’s
Low RNA Input Linear Amplification kit PLUSE- ¢]-&3}
oot d7e] A A S Sl vEexl F
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Fig. 2. Flow chart of microarray.
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Table 1. Genetic clustering on 4—folds up—regulated genes
modulations among piplartine—treated PC—3 cells by analysis of
DAVID database.

Category Term CountLlSt % P—valueFOId
Total change
GOTERM_BP_FAT GOZOOM%I 17 143 8.720.01 15.61
~ apoptosis
GOTERM_BP_FAT G0:004212.7 .16 143 8.210.018 26.25
~ cell proliferation
G0O:0006955

GOTERM_BP_FAT 143 7.690.014 20.39

~ Immune response

Table 2. Genetic clustering on 3—folds down—regulated genes
modulations among piplartine—treated PC—3 cells by analysis of
DAVID database.

Category Term Count List Total% P—valueFOId
change
GOTERM_BP_FATGOzOOOG.go.O 25 110 15.820.045 51.15
~transcription
GOTERI\/[_BP_FATG0:0007049 16 110 10.130.001 2.11
~cell cycle
GOTERI\/[_BP_FATG():0022402 13 110 8.23 0.002 2.99

~cell cycle process

& ¥ FHAF ol s AAle] Todshi= SSX9 AR}
—16.42% 714 & W3l Bgon AEF7]d Bt
= DCTNI 427F —11.902] W3S B3tk (Table 4)
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Table 3. Lists of 4—folds up—regulated genes modulations on piplartine—treated PC—3 cells.

Gene Symbol Description GeneBank no. Fold change
Apoptosis/growth
KIAA1967 KIAA1967 NM_021174 33.15
TRIB3 tribbles homolog 3 (Drosophila) NM_021158 11.32
TP73L tumor protein p73-—like NM_003722 11.01
KCNMA1 potassium large conductance calcium—activated channel, subfamily M, alpha member 1INM_002247 10.91
C8orf4 chromosome 8 open reading frame 4 NM_020130 9.95
MX1 myxovirus (influenza virus) resistance 1, interferon—inducible protein p78 (mouse)NM_002462 8.60
ASNS asparagine synthetase NM_001673 8.13
BIRC3 baculoviral IAP repeat—containing 3 NM_001165 6.24
XIAP associated factor—1 NM_017523 6.09
STK3 serine/threonine kinase 3 (STE20 homolog, yeast) NM_006281 5.81
VEGFA vascular endothelial growth factor A NM_001025366 5.51
IFNG interferon, gamma NM_000619 5.32
KNG1 kininogen 1 NM_000893 5.08
DDIT4 DNA—damage—inducible transcript 4 NM_019058 4.85
INDO indoleamine—pyrrole 2,3 dioxygenase NM_002164 4.79
F3 coagulation factor III (thromboplastin, tissue factor) NM_001993 4.78
nuclear protein 1 NM_001042483 4.59
ERN1 endoplasmic reticulum to nucleus signalling 1 NM_001433 4.47
RYR2 ryanodine receptor 2 (cardiac) NM_001035 4.30
signal peptide peptidase 3 NM_139015 4.27
NKX2-5 NK2 transcription factor related, locus 5 (Drosophila) NM_004387 4.23
ARHGEF2 rho/rac guanine nucleotide exchange factor (GEF) 2 NM_004723 4.19
Cell proliferation
ATF3 activating transcription factor 3 NM_001040619 9.25
ACVRL1 activin A receptor type II-like 1 NM_000020 8.90
CDKN2B cyclin—dependent kinase inhibitor 2B (p15, inhibits CDK4) NM_078487 6.08
PROX1 prospero homeobox 1 NM_002763 5.49
MXD4 MAX dimerization protein 4 NM_006454 5.19
TRIB1 tribbles homolog 1 (Drosophila) NM_025195 5.11
[FITM1 interferon induced transmembrane protein 1 (9—27) NM_003641 4.29
EVI1 ecotropic viral integration site 1 NM_005241 412
2 A3 AAE caspaseTA S FUASIAL A ZAPE S PC—3 Mx2] 8527 dotg 72 hepick” Piplartine
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Table 4. Lists of 3—folds down—regulated genes modulations on piplartine—treated PC—3 cells.

Gene Symbol Description GeneBank no. Fold change
transcription
SSX9 synovial sarcoma, X breakpoint 9 NM_174962 —16.42
zinc finger protein 320 NM_207333 -10.94
FOXE1 forkhead box E1 (thyroid transcription factor 2) NM_004473 -5.93
PAX9 paired box gene 9 NM_006194 =5.75
ING2 inhibitor of growth family, member 2 NM_001564 =5.14
MYBL1 v—myb myeloblastosis viral oncogene homolog (avian)-like 1 X66087 -5.07
TBX2 T—box 2 NM_005994 —5.00
SAP30 Sin3A—associated protein, 30kDa NM_003864 —4.83
PAX1 paired box gene 1 NM_006192 -4.43
DEAF1 deformed epidermal autoregulatory factor 1 (Drosophila) NM_021008 —4.27
SP5 Sp5 transcription factor NM_001003845 —4.12
MLF1IP MLF1 interacting protein NM_024629 -3.97
REST RE1-silencing transcription factor NM_005612 -3.90
HEY?2 hairy/enhancer—of—split related with YRPW motif 2 NM_012259 -3.90
ZNF367 zinc finger protein 367 ENST00000375256 —-3.89
BARHL1 BarH-like 1 (Drosophila) NM_020064 -3.78
MLL3 myeloid/lymphoid or mixed—lineage leukemia 3 NM_170606 -3.75
NARG1 NMDA receptor regulated 1 NM_057175 —-3.61
NR1H4 nuclear receptor subfamily 1, group H, member 4 NM_005123 —-3.60
CREB5 cAMP responsive element binding protein 5 NM_182898 —-3.59
CDCA7 cell division cycle associated 7 NM_031942 —-3.59
ZNF588 zinc finger protein 588 NM_016220 —3.56
PRDM15 PR domain containing 15 AY063456 -3.41
LCORL ligand dependent nuclear receptor corepressor—like AL133031 -3.37
GATA3 GATA binding protein 3 NM_001002295 -3.36
Cell cycle
DCTN1 dynactin 1 (p150, glued homolog, Drosophila) U73799 -11.90
FLJ20105 protein NM_001009954 —-5.96
DBF4B DBF4 homolog B (S. cerevisiae) NM_145663 -5.30
GAS?2 growth arrest—specific 2 NM_005256 -5.09
defective in sister chromatid cohesion homolog 1 (S. cerevisiae) NM_024094 —4.33
LRRCC1 leucine rich repeat and coiled—coil domain containing 1 NM_033402 —4.02
KNTC1 kinetochore associated 1 NM_014708 —4.00
CLSPN claspin homolog (Xenopus laevis) NM_022111 —-3.89
CDCA2 cell division cycle associated 2 NM_152562 -3.81
TEX15 testis expressed 15 NM_031271 =3.75
CDC6 cell division cycle 6 homolog (S. cerevisiae) NM_001254 -3.72
BARD1 BRCAL1 associated RING domain 1 NM_000465 -3.49
sterile alpha motif and leucine zipper containing kinase AZK NM_016653 -3.42
Cdorfl5 chromosome 4 open reading frame 15 NM_024511 -3.38
MAP2K6 mitogen—activated protein kinase kinase 6 NM_002758 -3.35
CKS1B CDC28 protein kinase regulatory subunit 1B NM_001826 -3.37

& 5P AR, ol ol AAES] AT}
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