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The use of in vitro cell culture models has been of central importance in the development of our understanding of
the cellular and molecular biology of organs and tissues. Transgenic mice and rats harboring temperature-sensitive simi-
an virus 40 large T-antigen genes are useful for establishing cell lines from organs and tissues that have proved difficult to
culture in vitro. Many conditionally immortalized cell lines with normal specific functions were generated from transgen-
ic animals. DNA microarray technology has broad applications and is directed toward the study of global gene expres-
sion. Using established cell lines and DNA microarrays, we identified many genes that were up- and down-regulated in
the process of the cell differentiation or cell death. In this review, the characteristics of established cell lines and possible
applications of the study of global gene expression are discussed.
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Fig. 1. Properties of Gene Product of Mutant Temperature-Sensitive Simian Virus 40 (tsSV40) Large T-Antigen Gene tsA58
The mutant gene product is formed complex with pRB (retinoblastoma binding protein) and p53 at permissive temperature 33°C but is rapidly inactivated and
degraded and releases pRB and p53 from the complex at the nonpermissive temperature 39°C.7-8
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Table 1. Characteristics of Established Cell Lines from Transgenic Mice and Rats Harboring the tsSV40 Large T-Antigen Gene
Name Origin Morphology Expression of cell-specific markers

Gastric cell lines

pit cells GSM06 and GSM10°-1» adult mice epithelial-like PAS- and class I Con A-positive glycoproteins, dolichol-
phosphate, etc., tight junctions and desmosomes, microvil-
li-like structures, PGE,, TER***23.25

epithelial cells MGE509 etc.!V adult mice epithelial-like mRNA for mucin and cathepsin E*; CBJ proteins**

epithelial cells MGE503 etc.!V adult mice epithelial-like mRNA for mucin, cathepsin E and pepsinogen F*; CBJ
proteins**

epithelial cells MGE507 and MGE727!V  adult mice epithelial-like mRNA for mucin, cathepsin E, pepsinogen F and HKo™;
CBJ proteins**

epithelial cells RGE1-01 etc.!® adult rats  epithelial-like mRNA for cathepsin E*; CBJ proteins™*, TER***

epithelial cells RGE2-011® fetal rats  epithelial-like mRNA for cathepsin E*; CBJ proteins™**, TER***

Colonic cell line

epithelial cells MCE30112 fetal mice epithelial-like mRNA for mucin Muc2; tight junctions and desmosomes,
microvilli-like structures, CBJ proteins**, alkaline phos-
phatase

Tracheal cell lines

epithelial cells TMO01 and TMO02-31% adult mice epithelial-like high-molecular-weight glycoconjugates, ICAM-1, desmo-
somes, microvilli-like structures

Testicular cell lines

Sertoli cells TTE314 adult mice fibroblast-like mRNA for steel factor, inhibin o, transferrin, FSH recep-
tor and SGP-2; vimentin, ZO-1

Leydig cells TTE1!S adult mice dendric mRNA for 174-HSD type 1, 174-HSD type 3 and inhibin o

shaped 34-HSD, cytokeratin, vimentin
Sertoli cells RTS3-319 adult rats  cuboidal mRNAs for steel factor, transferrin and SGP-2
shaped

* : Mucin and cathepsin E, pit (surface mucous) cell markers; pepsinogen F, a zymogenic cell marker; H,K-ATPase « subunit (HKa), a parietal cell marker.
** : CBIJ proteins, cytoskeletal (cytokeratin and actin), basement membrane (laminin and collagen type IV) and junctional complex proteins (ZO-1 and des-
moplakin I+1I). ***: TER, transepithelial resistance.
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Fig. 2. Analysis of Differentially Expressed Genes Using a cDNA Microarray

c¢DNA probes were prepared by reverse-transcriptase reaction with Cy3-dUTP or Cy5-dUTP from mRNAs from vehicle (control group) or compound treated
cells (treated group), respectively. In some experiments, control sample was labeled with Cy5; and in others, it was labeled with Cy3, with essentially identical
results. cDNA probe solutions containing both Cy3- and Cy5-labeled cDNA probes were applied to the microarrays, and placed in a humidified chamber at 65°C for
16 h. The microarrays were scanned in both Cy3 and Cy5 channels with a microarray scanner ScanArray Lite (Packard BioChip Technologies) and each image was
analyzed using QuantArray software (Packard BioChip Technologies) . G3PDH Cy3 and Cy5 signal gives a ratio that was used to balance or normalize the signals.
Genes were considered up- or down-regulated, if the averaged fold change was 2.0 or greater in duplicate experiments.2?
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Fig. 3. (A-C) A Time Course cDNA Microarray Analysis
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Mouse testicular Sertoli TTE3 cells were incubated with bisphenol A (BPA; 200 um) for 3— 24 h. (A) Genes with peak expression 6 h, (B) genes with peak ex-
pression 12 h, (C) genes with peak expression 24 h. Data indicate means of two different experiments. (D and E) Effects of BPA on chop protein expression in
TTE3 (mock) and chopR14 cells (stable TTE3 cells overexpressing full-length chop antisense RNA). (D) Western blot (WB) analysis. (E) Bands were quantified

by densitometry. Fold induction was normalized by G3PDH.2?
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