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Effects of cyclosporin A on gene expression profiles of NIT-1 pancreatic 3 cell line
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Abstract: Objective To observe the effects of cyclosporin A (CsA) on gene expression profiles of NIT-1 pancreatic 3 cells
cell line using microarray technique. Methods NIT-1 cells were exposed to cyclosporin A treatment (10 wmol/L) for 24 h and
the differential gene expressions were assessed using microarray technique. Results After 24h of CsA treatment, 38 of the 4096
genes tested were up-regulated, including 13 genes with known functions involving stress response, cell growth and protein
synthesis. Meanwhile 46 genes were down-regulated, including 25 genes with known functions involving cell growth and
maturation, oxidative phosphorylation and protein synthesis. Changes of gene expression of Zfr,Tpt and Pax6 were confirmed
by semi-quantitative reverse transcription polymerase chain reaction. Conclusions CsA treatment for 24 h induces changes in
the gene expression profiles of NIT-1 pancreatic 3 cells. Down-regulation of the genes related to cell growth and maturation,
oxidative phosphorylation and protein synthesis may partly explain the mechanisms that CsA inhibits the release of insulin
from pancreatic 3 cells.
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Fig.1 Scanning results of hybridization signals in the gene chip
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Fig.2 Scatter plot of the differentially expressed genes
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FCAEAE 0.5 1 2.0 R Z A0, AR TRl IS TRk 225 . Nsg2 %, L& 2,
Rl CAMER244hRZERANEHINEE
Tab.1 Up-regulated genes(known functions) after 24 h of cyclosporin A treatment
Gene Definition 24 h Ratio
Ripl Mm. Ral-interacting protein 1, mRNA 2.004
Srm Mm. spermidine synthase, nRNA 2.004
Ep Mm. pale ear, nRNA 2.034
Zfr Mm. zinc finger RNA binding protein, mRNA 2.095
L0OC234521 Mm. similar to nucleolar cysteine-rich protein; zinc finger autoantigen 330, mRNA 2.149
Ca Mm. calcium binding protein, intestinal, mnRNA 2.221
Mihfd?2 Mm. methylenetetrahydrofolate dehydrogenase (NAD+ dependent), methenyltetrahydrofolate cyclohydrolase, mRNA 2.318
H2-Aa Mm. histocompatibility 2, class Il antigen A, alpha, mRNA 2.335
Gas5 Mm. growth arrest specific 5, mRNA 2.513
Blu Mm. Blu protein, mRNA 2.708
Hspa$ Mm. heat shock 70 kD protein 5 (glucose-regulated protein, 78kD), mRNA 2.726
Slc7a3 Mm. solute carrier family 7 (cationic amino acid transporter, y+ system), member 3, mRNA 5.318
Herpudl Mm. homocysteine-inducible, endoplasmic reticulum stress-inducible, ubiquitin-like domain member 1, mMRNA 6.432

Mm.: Mus musculus

F2 CSAEA 24h RIETRMEMINAE

Tab.2 Down-regulated genes(known functions) after 24 h of cyclosporin A treatment

Gene Name Definition 24 h Ratio
Adhl Mmé.alcohol dehydrogenase 1, complex, mRNA 0.216
Tir Mm.transthyretin, mRNA 0.240
Lrrfipl Mm.leucine rich repeat (in FLII) interacting protein 1, mRNA 0.323
Tmsb4x Mm.thymosin, beta 4, X chromosome, mRNA 0.357
Emp3 Mm.epithelial membrane protein 3, mRNA 0.373
Empl1 Mm.Epithelial membrane protein 1, mRNA 0.376
Elovl3 Mm.elongation of very long chain fatty acids (FEN1/Elo2, SUR4/Elo3, yeast)-like 3, mRNA 0.379
Tpi Mm.triosephosphate isomerase, mRNA 0.381
Spil-4 Mm.serine protease inhibitor 1-4, mRNA 0.381
Kenma3 Mm.potassium large conductance pH-sensitive channel, subfamily M, alpha member 3, mRNA 0.388
Aldh3al Mm.aldehyde dehydrogenase family 3, subfamily A1, mRNA 0.392
Emb Mm.embigin, nRNA 0.407
Hao3 Mm.hydroxyacid oxidase (glycolate oxidase) 3, mRNA 0418
Tpxl Mm.testis specific gene 1, mRNA 0.423
Cel27 Mm.chemokine(c-c motif) ligand 27, mRNA 0.426
Rdh5 Mm.retinol dehydrogenase type 5, mRNA 0.435
Sfipe Mm.surfactant associated protein C, mnRNA 0.436
Hadhsc Mm.L-3-hydroxyacyl-Coenzyme A dehydrogenase, short chain, mRNA 0.439
Aldol Mma.aldolase 1, A isoform, mRNA 0.445
Goépil Mm.glucose-6-phosphatase, transport protein 1, mRNA 0.458
Zfp46 Mm.zinc finger protein 46, nRNA 0.478
Pax6 Mm.paired box gene 6, nRNA 0.48
Sle25all Mm.solute carrier family 25 (mitochondrial carrier; oxoglutarate carrier), member 11, mRNA 0.484
Cox7al Mm.cytochrome ¢ oxidase, subunit VIIa 1, nRNA 0.487
Nsg2 Mm.neuron specific gene family member 2, mRNA 0.490

Mm.: Mus musculus
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Fig.3 Expressions of Zfr (A ) ,Tpi(B)and Pax6(C)mRNA in NIT-1 cells treated by cycloporin A for 24 h
M: DNA size marker; Lane 1: Control (24 h); Lane 2: 10 wmol/L CsA (24 h)
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