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[ Abstract] Objective This study was purposed to investigate the changes of biological properties and
expression patterns of the amniotic fluid stem cells (AFSCs) during in vitro culture. Methods The gene chip data
of amniotic fluid stem cells were obtained from GEO database and statistically analyzed using R and Bioconductor to
identify the differentially expressed genes, then do the Gene Ontology analysis and KEGG pathway analysis.
Results We did not find differentially expressed genes by linear model using limma package, but 495 differentially
expressed probes were identified by RankProd, including 217 up-regulated and 278 down-regulated probes. Further
analysis with Gene Ontology functional categories showed that the up-regulated genes were concentrated in those
related to collagen fibril organization, exiracellular matrix organization, extracellular structure organization,
skeletal system development, cell adhesion and biological adhesion and the down—regulated probes in late passage
were associated with nuclear division, mitosis, and cell cycle. The up-regulated pathway was ECM-receptor

interaction and focal adhesion. Cell cycle, cytokine—cytokine receptor interaction, p53 signaling pathway and oocyte
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meiosis were down—regulated. Conclusion AFSCs maintain their genome—wide expression profile during in—vitro

culture.
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Tab. 1 Top 10 up-regulated probes
W4 HH S E-SiSp (iR CIEN FDR fH
212942 _s_at 13 609 KIAA1199 0.0696 0.0000
210794 _s_at 12 743 MEG3 0.2378 0.0050
227662 _at 4589 SYNPO2 0.2277 0.0033
206950_at 14 535 SCN9A 0.2259 0.0025
226211_at 12 743 MEG3 0.2674 0.0020
244455_at 9 005 KCNT2 0.2661 0.0033
201295_s_at 6 848 WSBI1 0.2667 0.0029
229199_at 14 535 SCN9A 0.2611 0.0038
229566_at 14972 LOC645638 0.2775 0.0044
226210_s_at 12 743 MEG3 0.2962 0.0040
F2 HEEET 10 W TERS
Tab 2 Top 10 down-regulated probes

e 4 HP S E-SiSp fEEUE FDR {H
223775_at 14873 HHIP 6.8255 0.0000
230425_at 5086 EPHBI 4.5966 0.0033
237466_s_at 14873 HHIP 5.5063 0.0050
39402_at 9172 ILIB 5.9659 0.0040
201150_s_at 15808 TIMP3 3.9182 0.0033
214974 _x_at 14570 CXCL5 5.5656 0.0057
205067 _at 9172 ILIB 5.5562 0.0050
201324 _at 4971 EMPI 4.0723 0.0044
1556037 _s_at 14873 HHIP 4.3306 0.0060
205016_at 15771 TGFA 5.0482 0.0073




55 4 £ 9, . KT AASMNE IR RS B R R 3k %43 Hr

®3 FAFEREIMEREIEFEHEREHMALLEE DANEYERE

Tab. 3 Up-regulated biological process in AFSCs during in-vitro culture compared to early passage

GO 75 GO ZFx FEEL P{E Benjamini &
G0:0030199 collagen fibril organization 7 1.51E-08 1.40E-05
G0:0030198 extracellular matrix organization 9 1.71E-07 7.90E-05
G0:0043062 extracellular structure organization 10 4.79E-07 1.48E-04
G0:0001501 skeletal system development 11 1.76E-05 0.004 071
G0:0007155 cell adhesion 14 2.17E-04 0.039 376
G0:0022610 biological adhesion 14 2.20E-04 0.033 378
G0:0007507 heart development 8 2.76E-04 0.035 878
G0:0032964 collagen biosynthetic process 3 3.41E-04 0.038 753
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Tabl. 4 Down-regulated biological process in AFSCs during in-vitro culture compared to early passage

GO k% GO AW FEREL P{H Benjamini &
G0:0000280 nuclear division 28 4.16E-20 6.50E-17
G0:0007067 mitosis 28 4.16E-20 6.50E-17
G0:0000087 M phase of mitotic cell cycle 28 6.71E-20 5.24E-17
G0:0048285 organelle fission 28 1.20E-19 6.26E-17
G0:0000279 M phase 31 1.48E-18 5.77E-16
G0:0000278 mitotic cell cycle 32 4.26E-18 1.33E-15
G0:0022403 cell cycle phase 33 1.23E-17 3.20E-15
G0:0051301 cell division 27 9.28E-16 1.98E-13
G0:0022402 cell cycle process 35 2.36E-15 4.56E-13
G0:0007049 cell cycle 39 3.18E-14 5.53E-12
G0:0007059 chromosome segregation 13 1.73E-10 2.71E-08
G0:0051726 regulation of cell cycle 21 2.15E-09 3.06E-07
G0:0010564 regulation of cell cycle process 13 9.66E-09 1.26E-06
G0:0007346 regulation of mitotic cell cycle 14 2.88E-08 3.46E-06
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Tab. 5 Up-regulated pathways in AFSCs during in-vitro culture compared to early passage

RS AR FER L Pl Benjamini B
hsa04512 ECM-receptor interaction 7 1.58E-05 7.56E-04
hsa04510 Focal adhesion 7 0.001884 0.044246
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Tab. 6 Down-regulated pathways in AFSCs during in-vitro culture compared to early passage

1 RS 18 24 R FEREL P{H Benjamini B
hsa04110 Cell cycle 10 2.46E-05 0.001 891
hsa04060 Cytokine—cytokine receptor interaction 12 4.11E-04 0.015 698
hsa04115 p53 signaling pathway 6 0.001 637 0.041 181

hsa04114 Oocyte meiosis 7 0.002 618 0.049 212




22 N RN 5 1

834

TERSME TR RE b BRI M AR R Y 5.

R AE S EO 245 B BT GO DiRE Sy
Br, 78 BB EY R, FEOE AN A O
BN ] vl e R BN OF) 9 e e e ] 0N = i)
W Thae, MM AR (extracellular matrixe,
ECM) , &M sl & Ot w2 st . - Aife
MR MBI R R, B — LA
BE, SRR XY S A i R SR 2
M, SCRPIFERH S . P HA R R A
M BRTE S, A0 Y A A K Bl SR i E Y
Bir, TE3CHF. iERE . dHFAHZUR S R EEAEN
vo i H AR AR R . AL oAk, ek
MUTH . HEFE . BT ARG BAL B TOREM. 4
KW, ECM fEARSME SRR b B, a2y
T HIEFE AT S L )y I RE U, ECM F4
FL B SR8 2 5 AN A 3 e 22 A A AT LA e 20 A
5 i ik {E9 AR I s 2 i N S s itV DR U N S
TEMEFNINRERY KA.

TEMEFLEIh, WERANAERY DNA SZ4 sl
ZE RIS, p53 HTRENS B 1 - FLAH
JAMAM G, #EA S . WRBIHAR/)N, p53 HE
AP AR Gy SAMIEA S ], (32451 DNA B
R BRI LB s #5 DNA sl iR s,
p53 HFTREMR A A T AL L R BRZ 0 B Al A. oK
REYH A &FEBNG LN, BT
KIEEYIP IS A 4R ARHEUN, Pt
X LA L 2 o R PR 5 RS 915 2 8 A8 ) AT RE M
RN, G F AR A TR RE. MEER
ST EE R IR pS3 (F 5B T, A BT 40 A A
G WA S, TUIZH A 0 HE FEAR A -

AFSCs {ER—Fr By T AUMR I, BT
D, AN R ACBRAE R, A R ORI 3R 2 K
HZReTAMmRetE, ol T RIFREmX
. B HHT AFSCs 1Y B 58 7R AR 22 5 T i A 1
A BRAPEF K T AR A e, IR HAE
RSMEF AR, oA S B ORI
PRIV AT S, 53K T AR o34 ik s 2
M A S BB BRI E A, XWREES
JE IR EL A

WAL LRI, KT AR
Ry, eSS AL, BRI RSB A R E

EE TR RIS TN, ISR N AT PR
ARAFINREIE B B 4.

(5% 3L k]

[1] PRUSA A R,MARTON E,ROSNER M,et al. Oct-4-ex—
pressing cells in human amniotic fluid: a new source for
stem cell research [J]. Hum Reprod, 2003 , 18 (7).
1489 -1 493.

[2] SIEGEL N,ROSNER M,HANNEDER M, et al. Stem cells
in amniotic fluid as new tools to study human genetic dis—
eases [ J]. Stem Cell Rev,2007,3(4):256 - 264.

[3] DE COPPI P,BARTSCH G J R,SIDDIQUI M M,et al.
Isolation of amniotic stem cell lines with potential for thera—
py [J]. Nat Biotechnol ,2007,25(1):100 - 106.

[4] GENTLEMAN R C,CAREY V J,BATES D M, et al. Bio-
conductor: open software development for computational bi—
ology and bioinformatics [J]. Genome Biol,2004,5(10):
80.

[5] IRIZARRY R A,HOBBS B,COLLIN F,et al. Exploratio—
n,normalization, and summaries of high density oligonu—
cleotide array probe level data [J]. Biostatistics,2003,4
(2):249 - 264.

[6] GAUTIER L,COPE L,BOLSTAD B M, et al. Affy—analy—
sis of Affymetrix GeneChip data at the probe level [J].
Bioinformatics,2004,20(3):307 - 315.

[7] SMYTH G K. Linear models and empirical bayes methods
for assessing differential expression in microarray experi—
ments [J]. Stat Appl Genet Mol Biol, 2004, 3: Article3.

[8] KADOTA K,NAKAI Y,SHIMIZU K. Ranking differen—
tially expressed genes from Affymetrix gene expression da—
ta: methods with reproducibility, sensitivity, and specifici—
ty [Jl. Algorithms Mol Biol ,2009,4: 7.

[9] HUANG DA W,SHERMAN B T,LEMPICKI R A. Sys-
tematic and integrative analysis of large gene lists using
DAVID bioinformatics resources [J]. Nat Protoc,2009,4
(1):44-57.

[10] KAO G, HUANG C C,HEDGECOCK E M, et al. The role
of the laminin beta subunit in laminin heterotrimer assembly
and basement membrane function and development in C.
elegans [J]. Dev Biol,2006,290(1):211 - 219.

[11] KADLER K E,HILL A,CANTY-LAIRD E G. Collagen
fibrillogenesis: fibronectin, integrins, and minor collagens
as organizers and nucleators [J]. Curr Opin Cell Biol,
2008,20(5):495 - 501.

(2013 - 02 - 10 Yk



