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Genome-wide Expression Profiles Analysis of ES Cells and ES Derived Epidermal-like Cells
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Abstract: [Objective] To screen and analyze different expressed genes between mouse embryonic stem cells (ESC) and their
differentiated epidermal-like cells (ELC) with the whole genomic expression profile chip, and explore the molecular mechanisms of
differentiation further.[ Methods] Mouse ESC was induced differentiation into ELC in vitro by human amnion repeated for three times.
Total RNA of ESC and ELC was extracted, and then amplified by RT-PCR. The product cDNA was labeled with Cy3 and hybridized
on NimbleGen 135k mouse whole gene chip (containing 44, 170 genes). Fluorescence scanning, Gene Ontology (GO) and pathway
analysis were used to screen the different expressed genes. The analytic result was validated by Real-time Quantitative PCR. [ Results ]
A total of 4,856 genes showed differentially expressed between ESC and ELC (Cut off; 2). GO analysis showed that the differential
expressed genes between ESC and ELC mainly involved cellular process (CP) genes of 1931, Cell/Cell part genes of 2391, and
binding function genes of 1869, which belong to biological process (BP), cellular component (CC), and molecular function (MF),
respectively. The pathway analysis showed that the differential expressed genes mainly involved genes related to DNA replication,
proteasome pathway, spliceosome pathway, and cell cycle with the number of 23, 24, 47, and 44, respectively. [ Conclusion] The
change of expression profile between ESC and ELC indicated that large variety of genes were involved in this complex cellular
differentiation process, and how these gene worked and co worked to regulate the differentiation procedure need further investigations.
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Fig.1 Morphological changes underwent in ESC while differentiated into ELC
A; Undifferentiated ESC(x200) ; B Single layer of ELC formed by ESC after induced differentiation (x200)
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Fig.2 Whole-genome expression chip images
A, B, C. ESC; D, E, F; ELC
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Fig.3 Hierarchical clustering of whole-genome expression
data Red for high expression, blue for low expression,

yellow for midvalue in the clustering
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Table 1 The GO result of the mouse ESC induced to be ELCGO

GO.ID Term Count Pop.Hits

Biological process
G0 :0044237 cellular metabolic process 1279 6046
G0 0008152 metabolic process 1423 7156
G0 :0044238 primary metabolic process 1286 6294
G0 0009987 cellular process 1931 11097
G0 :0044260 cellular macromolecule metabolic process 1009 4723
GO.0043170 macromolecule metabolic process 1085 5283
GO 0006807 nitrogen compound metabolic process 771 3461
G0 0006139 nucleobase, nucleoside, nucleotide and nucleic acid metabolic process 709 3156
G0 :0010467 gene expression 650 3004
GO ;0009058 biosynthetic process 709 3482

Molecular function
GO 0005488 binding 1869 10643
G0 :0003824 catalytic activity 993 4895
G0:0005515 protein binding 964 5293
GO 0003676 nucleic acid binding 529 2481
GO ;0000166 nucleotide binding 452 2023
G0:0017076 purine nucleotide binding 385 1763
G0.0003723 RNA binding 180 608
GO .0005524 ATP binding 318 1374
GO 0032553 ribonucleotide binding 372 1699
G0O:0032555 purine ribonucleotide binding 372 1699

Cellular component
GO 0005622 intracellular 1957 9624
GO .0044424 intracellular part 1920 9377
GO .:0043226 organelle 1636 7977
GO :0043229 intracellular organelle 1635 7973
G0 .:0043227 membrane—bounded organelle 1469 7054
G0:0043231 intracellular membrane—bounded organelle 1468 7048
GO 0044464 cell part 2391 14267
G0 ;0005623 cell 2391 14268
G0 :0005737 cytoplasm 1303 6353
GO .0005634 nucleus 943 4213
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Table 2 The pathway result of the mouse ESC induced to

be ELCGO
Definition SelectionCounts Count ~ FDR
DNA replication 23 35 11.76352
Spliceosome 47 126 10.67871
Proteasome 24 46 9.259091
Nucleotide excision repair 23 43 9.182045
Cell cycle 44 127 8.852495
Aminoacyl-tRNA biosynthesis 20 42 6.956942
Amino sugar and nucleotide sugar metabolism 21 47 6.67945
(Galactose metabolism 14 27 5.601142
Citrate cycle (TCA cycle) 15 32 5256584
Mismatch repair 12 22 5174638
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Fig.4 Results of real-time PCR
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