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Abstract

BACKGROUND: Previous studies have confirmed that bone marrow mesenchymal stem cells in vitro can
promote hepatic stellate cell apoptosis and inhibit its activity, in which the mechanism of action remains unknown.
OBJECTIVE: To screen out apoptosis-related genes during hepatic stellate cell apoptosis regulated by bone
marrow mesenchymal stem cells using gene chip technology.

METHODS: Purified human bone marrow mesenchymal stem cells were seeded in 6-well Transwell plate and
cocultured with hepatic stellate cells. Cultured human bone marrow mesenchymal stem cells alone served as
control group, and cultured for 72 hours. The alterations in apoptosis-related genes were analyzed between
culture alone group and coculture group using gene chip technology. The genes strongly associated with
regulation of hepatic stellate cells were selected.

RESULTS AND CONCLUSION: By the functional classification of second-generation SABiosciences Gene chips,
apoptotic gene screening found that after coculture, significantly upregulated genes in bone marrow
mesenchymal stem cells contained: AKT1, PIK3R2, DAPK1, DHCR24, NOTCH2 and BDNF. Combined with
previous findings, we hypothesized that NOTCH may play a key role in the regulation of hepatic stellate cells by
bone marrow mesenchymal stem cells.
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Table 1 Up-regulated genes and up-regulated multiple of
co-cultured bone marrow mesenchymal stem cells for the first time
versus alone culture

(0= B R I EIEES

AO3 ACVR1B 41195 PPHO1955A
AO4 ADORA1 4.765 1 PPHO00062E
A08 AKT1 47727 PPHO0088A
A09 ALOX12 15.605 8 PPHO05791B
A14 API5 5.589 4 PPHO1050A
B14 BDNF 6.182 1 PPHO0569E
Co06 BOK 4.4577 PPHO0903A
D16 CEBPB 11.052 6 PPHO0991A
D17 CEBPG 4.102 6 PPH02012A
E04 CRYAB 10.342 3 PPHO0123A
E14 DAPK1 141722 PPHO00273E
E21 DDIT3 6.963 PPHO0310A
FO1 DHCR24 7.076 2 PPH02278E
F13 ERN1 9.528 7 PPH12383B
G02 FOXO03 4.293 8 PPH00807A
G13 HIP1 4.9324 PPH21229A
G19 HSPA1B 5.228 1 PPHO1216A
H23 LRDD 5.407 2 PPHO02157A
113 MKL1 8.1697 PPHO1263A
Jo5 NLRC4 9.8304 PPH06124A
Joé NLRP1 4.314 PPH06155E
J13 NOD2 47152 PPHO06126E
J15 NOTCH2 4.555 2 PPHO06330B
J21 NUPR1 5.709 6 PPH19840E
K04 PEA15 4.574 1 PPH02372B
K06 PIK3R2 7.006 4 PPH00709A
K10 PLEKHF1 5.260 1 PPH09596A
LO4 PRODH 8.542 PPHO0877A
Lo7 PRUNE2 6.802 2 PPH17589A
MO05 SERPINB9 5.027 1 PPH10965A
Mo7 SFRP1 4.627 5 PPHO0344A
M09 SIPA1 52798 PPH07466A
M23 STAT5A 51314 PPHO0759A
M24 STATS5B 9.063 PPHO01972E
NO1 STK17A 41323 PPHO7669E
N10 TIAF1 5.7827 PPH17687A
N22 TNFRSF1A 13.079 1 PPHO00346B

23 HARAETHMAR Tt RLAETRE LAMAT
AR I A EAONTUGERE 458, S m I RIE
UREOFEDR, A5 H R IR I R 40 L kR 2R 1
RGN L, AT LR TSR B B, W
3.
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Table 2 Up-regulated genes and up-regulated multiple of
co-cultured bone marrow mesenchymal stem cells for the second
time versus alone culture

(A= KA B AR RS

B14 BDNF 5.204 1 PPHO0569E
E14 DAPK1 32.232 8 PPHO00273E
FO1 DHCR24 5.194 5 PPH02278E
F11 ERCC2 4.4626 PPHO01550B
HO8 IKBKG 97.108 6 PPHO0660A
113 MKL1 4.2614 PPHO1263A
Jo2 NFKB1 7.916 2 PPHO00204E
K17 PPP1R13B 7.827 2 PPHO0638E
K24 PRKCE 10.730 5 PPHO01467E
LO4 PRODH 6.924 5 PPHO00877A
LO7 PRUNE2 4.536 6 PPH17589A
MO04 SERPINB2 7.529 8 PPHO00793B
M15 SON 5.448 2 PPH20053A
001 TNFRSF25 7.4824 PPHO0349A
o1 TP53BP2 4.960 6 PPHO0394E
012 TP53I3 6.916 8 PPHO0383A
015 TPD52L1 21.996 3 PPHO08107A

*3 HEFRBHEIRTHAREE LAERYFR
Table 3  Significantly up-regulated genes of co-cultured bone
marrow mesenchymal stem cells

i iR AR
A08 AKT1 47727
B14 BDNF 5.204 1
E14 DAPK1 32.2328
FO1 DHCR24 5.194 5
K06 PIK3R2 7.006 4
J15 NOTCH2 4.555 2
3 11t Discussion
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T 5 A : AKT1, PIK3R2, DAPK1, DHCR24, NOTCH2,
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YR AP 278 3% A+ (brain derived neurotrophic factor,
BDNF) & & o 28 AR N e e bt FAH 28 T 1 S 40
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Figure 1 Amplification curves of bone marrow mesenchymal stem
cells cultured alone as detected by Apoptosis PCR Array384HT
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Figure 3 Hot figure of up-regulated genes and up-regulated
multiple of co-cultured bone marrow mesenchymal stem cells for
the first time versus alone culture
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Figure 2 Amplification curves of cocultured bone marrow
mesenchymal stem cells as detected by Apoptosis PCR Array384HT
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Figure 4 Hot figure of up-regulated genes and up-regulated
multiple of co-cultured bone marrow mesenchymal stem cells for
the second time versus alone culture
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