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YANG Cheng, et al. : Differential Gene Expression of Uterine Cervix Cancer Cell Induced by Exposing to the Space Environment

Abstract: We investigated the effect of special space environment on cell growth characteristics and malignant phenotype in the Caski human
uterine cervix cancer cell line. Caski cell was carried in “Shenzhou " spacecraft and the returning cell was monocoloned. Strains numbered
44F10 was screened out since its increased cell proliferation and tumorigenesis. Moreover, its cell cycle was induced to progress from G1 to S
phase, while strains 48A9 were opposite to 44F10 in cytological events. The difference between ground control groups and space groups was
significant (P<0.05). Little is known about the underlying changes in gene expression. The purpose of this study was to investigate these
changes. Oligonucleotide microarray containing 2 747 probesets was performed on 4410/ control cell and 48A9/ control cell. Total RNA from
both cell types was isolated for reversed transcription cDNA probes; hybridization was performed with double pathway - specific gene
expression profiling array membrane. Compared with ground control cell, 16 genes were detected to be differentially expressed in group
44F10. There are 36 genes exhibiting differential expression in group 48A9. Among these genes, a high proportion of genes were associated
with apoptotic, cell cycle, cell proliferation and cell signal transduction. As expected, several growth- promoting genes were upregulated in
group 44F10, while many genes associated with growth restriction were upregulated in group 48A9. The study provides that differential gene
expression of uterine cervix cancer cell induced by exposing to the space environment can lead to alteration of phenotype.
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1 44F10
Tab. 1 Upregulated genes in 44F10 cell
Cys/Cy;
GenBank Accession Gene name Cys/CysRatio
NM_002473 Homo sapiens myosin, heavy polypeptide 9  MYH9 21377
NM_006851 Homo sapiens GLI pathogenesis- related 1~ GLIPR1 2.524 4
NM_002300 Homo sapiens lactate dehydrogenase B LDHB 2.575 4
NM 000358 Homo sapiens transforming growth factor, beta- induced TGFBI 2.601 7
NM_001394 Homo sapiens dual specificity phosphatase 4 DUSP4 2.668 7
NM_021913 Homo sapiens AXL receptor tyrosine kinase ~ AXL 2.785 2
NM_ 053056 Homo sapiens cyclin D1 CCND1 3.302 1
NM_000602 Homo sapiens serpin peptidase inhibitor, member 1 SERPINE1 5.168 9
NM 058242 Homo sapiens keratin 6C  KRT6C 5.536 6

. Cy5 44F10 cell/Cy3

2 44F10
Tab. 2 Downregulated genes in 44F10 cell

Cys/Cys
GenBank Accession Gene name Cys/CysRatio
NM_001875 Homo sapiens carbamoyl- phosphate synthetase 1 CPS1 0.037 4
NM_003733 Homo sapiens 2'- 5'- oligoadenylate synthetase- like OASL 0.197 9
NM_000710 Homo sapiens bradykinin receptor Bl BDKRB1 0.253 6
NM_002888 Homo sapiens retinoic acid receptor responder 1 RARRES1 0.268 4
NM_005564 Homo sapiens lipocalin 2 LCN2 0.337 0
NM_002852 Homo sapiens pentraxin- related gene, rapidly induced by IL- 1 beta PTX3 0.367 0
NM_020529 Homo sapiens nuclear factor of kappa light polypeptide gene enhancer in B- cells 0.489 5

inhibitor, alpha NFKBIA

. Cy5 44F10 cell/Cy3

3 48A9
Thbl. 3 Upregulated genes in 48A9 cell
Cys/Cys
GenBank Accession Gene name Cys/CysRatio

NM_002768 Homo sapiens procollagen (type I11) N- endopeptidase PCOLN3 2.0425
NM_002620 Homo sapiens platelet factor 4 variant 1 PF4V1 2.055 2
NM_002705 Homo sapiens periplakin ~ PPL 2.105 8
NM 002414 Homo sapiens CD99 antigen MIC2 2.129 4
NM_014599 Homo sapiens melanoma antigen family D, 2 MAGED2 2.142 9
NM_003365 Homo sapiens ubiquinol- cytochrome ¢ reductase core protein | UQCRC1 2.163 1
NM_000099 Homo sapiens cystatin C  CST3 2.171 6
NM_000215 Homo sapiens Janus kinase 3 JAK3 21719
NM_003982 Homo sapiens solute carrier family 7 member 7 SLC7A7 2.338 6
NM_002051 Homo sapiens GATA binding protein 3 GATA3 2438 1
NM_000362 Homo sapiens TIMP metallopeptidase inhibitor 3  TIMP3 2.491 8
NM_004103 Homo sapiens PTK2B protein tyrosine kinase 2 beta PTK2B 2.497 0
NM_001924 Homo sapiens growth arrest and DNA- damage- inducible, alpha GADD45A 2.671 8
NM_058242 Homo sapiens keratin 6C  KRT6C 3.088 9
NM_001831 Homo sapiens clusterin ~ CLU 3.484 0
NM_005009 Homo sapiens non- metastatic cells 4 NME4 5.720 7
NM 000115 Homo sapiens endothelin receptor type B EDNRB 7.164 2

: Cy5 44F10 cell/Cy3
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4 48A9
Tbl. 4 Downregulated genes in 48A9 cell

Cys/Cy;
GenBank Accession Gene name Cys/CysRatio
NM_001875 Homo sapiens carbamoyl- phosphate synthetase 1 CPS1 0.074 4
NM_006799 Homo sapiens protease, serine, 21 PRSS21 0.087 7
NM_005567 Homo sapiens lectin, galactoside- binding, soluble, 3 binding protein LGALS3BP 0.198 7
NM_002888 Homo sapiens retinoic acid receptor responder 1 RARRES1 0.210 8
NM_080733 Homo sapiens WAP four- disulfide core domain 2 WFDC2 0.267 3
NM_000636 Homo sapiens superoxide dismutase 2 SOD2 0.296 3
NM_003733 Homo sapiens 2'- 5'- oligoadenylate synthetase- like OASL 0.339 4
NM_002447 Homo sapiens macrophage stimulating 1 receptor MST1R 0.366 3
NM_005564 Homo sapiens lipocalin 2 LCN2 0.378 4
NM_007192 Homo sapiens suppressor of Ty 16 homolog SUPT16H 0.421 9
NM_001252 Homo sapiens tumor necrosis factor (ligand) superfamily, member 7 TNFSF7 0.431 4
NM_002213 Homo sapiens integrin, beta 5 1TGB5 0.448 6
NM_013282 Homo sapiens ubiquitin- like, containing PHD and RING finger domains, 1 UHRF1 0.456 4
NM_001809 Homo sapiens centromere protein A CENPA 0.461 3
NM_006034 Homo sapiens tumor protein p53 inducible protein 11 0.464 3
NM_006569 Homo sapiens cell growth regulator with EF- hand domain 1 CGREF1 0.474 7
NM_002466 Homo sapiens v- myb myeloblastosis viral oncogene homolog (avian)- like 2~ MYBL2 0.483 5
NM_005956 Homo sapiens formyltetrahydrofolate synthetase =~ MTHFD1 0.493 9
NM 001254 Homo sapiens CDC6 cell division cycle 6 homolog CDC6 0.494 7

. Cy5 44F10 cell/Cy3
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