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Fig 1.

Scanning results of hybridizing signals on gene chip. The mENA of corticesteroned{ Cort) 10 powol-L ¥ or Cort + de-

sipramine! DIM) 5 pmol- L ! treated PC12 cells was labeled with ¢v3 or ey5 respectively by reverse transcription and these two probes were
mixed and hybridized with the gene chip. (A): ev3-imoge, (B): evS-image, (C): merged image of A and B.
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Fig 2.  Scatter-plot of the differentially expressed

genes induced by desipramine in corticosterone-treat-

ed PCI12 cells. The cv3 ar cy5 labeled probes were mixed and
hybridized with the gene chip. and then the scanning images were
analyzed. HRed dots: non-differentially expressed penes; vellow
dots: differentially expressed genes.
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Tab 1. Part of the down-regulated genes in corticosterone-treated PC12 cells induced by desipramine
GeneBank No. y5/cy3 Gene name
D78645 0.196 Glucose regulated protein, 78 ku
AF029792 0.198 Mus musculus UDP-Gal: betaGlcNAc beta 1, 3-galactosyltranferase- [l (b3GT3) gene
J04632 0.201 Mouse glutathione S-transferase class mu (GST1-1) mRNA, complete cds
AF188297 0.256 Mus musculus TGF-beta receptor binding protein (Tripl) mRNA, complete cds
134214 0.257 Glucocorticoid regulated endocrineprotein( RESP18) mRNA, complete cds
J02870 0.259 Mouse laminin receptor mRNA, complete cds
M15501 0.262 Actin, alpha, cardiac
AC002397 0.272 Mouse chromosome 6 BAC-284H12 (Research Genetics mouse BAC library)
M29881 0.273 Mouse MHC class I Q8/9 d cell surface antigen mRNA, complete cds
141631 0.273 Glucokinase activity
J03953 0.288 Mouse, glutathion transferase GT9.3 mRNA, 3’ end
M13446 0.288 Tubulin alpha 2
U73744 0.297 Mus musculus heat shock 70 protein (Hsc70) gene, complete cds
X04663 0.319 Mouse mRNA for beta-tubulin (isotype Mbeta 5)
M13445 0.321 Tubulin alpha 1
MI5668 0.339 Mus musculus X chromosome-linked phosphoglycerate kinase(pgk-1) mRNA, complete cds
D17666 0.372 Mouse gene for mitochondrial stress-70 protein ( PBP74/CSA)
AJ223782 0.373 Mus musculus CDC10 gene, promoter, exon 1 and joined CDS
J05261 0.374 Protective protein for beta-galactosidase
M32599 0.378 Glyceraldehyde-3-phosphate dehydrogenase
U12922 0.388 RAB geranylgeranyl transferase, b subunit
AF111107 0.399 Mus musculus transient receptor potential 2 (TRP2) mRNA, complete cds
AF057286 0.406 Mus musculus intersectin-EH binding protein Tbp2mRNA, partial cds
U05809 0.411 Transketolase
M64298 0.418 ATPase-like vacuolar proton channel
X54691 0.420 Cytochrome C oxidase, subunit [V
X03491 0.431 Keratin complex 2, basic, gene 4
K02927 0.435 Ribonucleotide reductase M1
AF042730 0.442 Mus musculus lithium-sensitive myo-inositol monophosphatase A1(IMPA1) mRNA, complete cds
124554 0.450 Mus musculus adenylosuccinate synthetase mRNA, complete cds
AF030559 0.462 Mus musculus ATP synthase beta-subunit (beta-F1ATPase)mRNA, nuclear gene encoding mito-
chondrial protein, complete cds
D10576 0.489 Ubiquitin-activating enzyme E1, Chr X
ABO018575 0.495 Cell division cycle 7-like 1
109562 0.479 Protein tyrosine phosphatase, receptor type G




- 188 - Chin ] Pharmacol Toxicol 2003  Jun; 17(3)

Tab 2. Part of the up-regulated genes in corticosterone-treated PC12 cells induced by desipramine

GeneBank No. cy5/cy3 Gene name

D38046 2.078 Mouse mRNA for type [l DNA topoisomerase beta isoform, complete cds

M29855 2.080 Interleukin 3 receptor, beta chain 2

AJ001418 2.089 Mus musculus mRNA for pyruvate dehydrogenase kinase-like protein

X99347 2.107 M. musculus mRNA for LPS-binding protein

AJ132616 2.139 Mus musculus mRNA for HIRA-interacting protein 5 ( HIRIP5)

AF090190 2.146 Mus musculus kinesin-like protein KIF1B (Kiflh) mRNA, complete cds

U70538 2.157 Mus musculus UDP-GalNAc: polypeptide N-acetylgalactosaminyltransferase-T3 mRNA, complete cds

D50834 2.169 Cytochrome P450, subfamily IV B, polypeptide 1

106444 2.190 Growth differentiation factor 9

D84436 2.19% Mus musculus mRNA for Pig-b, complete cds

ABO13819 2.239 Mus musculus mRNA for TIAP, complete cds

M25533 2.245 Testis specific gene 1

U88539 2.254 Mus musculus chromatin structural protein homolog SuptShp (SuptSh) mRNA, complete cds

M94350 2.290 Mus musculus immunoglobulin lambda chain (Igl.) mRNA, complete cds

749204 2.438 Nicotinamide nucleotide transhydrogenase

X56690 2.535 Chromobox homolog ( Drosophila HP1 beta)

U63146 2.997 Mus musculus retinol binding protein (RBP) mRNA, complete cds

AF062071 3.09% Zinc finger protein 216
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Fig 3.

Effect of desipramine on the GDF-2 mRNA expression in corticosterone-treated PCI2 cells. PCI2 cells were

treated with Cort 100 ganol-L " for 48 h in the absence or presence of DIM or fluoxetine! Flu) 5 pmol L ' and the GDF-9 mRNA expressions
were detected by hybrdization in site. (A): nomal control, (B}: Cort treated group, (C): Cort+ DIM 5 pmol-L 7, (D}: Cort+ Flu §

pmal-L T

Fig4.

Effect of desipramine on the glucokinase! GA) mRNA expression in corticosterone-treated PCL2 cells. PCL2 cells were treated

with Cort 100 pmel-L ! for 48 h in the absence or presence of DIM or Flu 5 pmol-L " and the GA mRNA expressions were detected by
hybridization in sitw. (A): nommal control, (B): Cont treated group, (C): Cort+ DIM 5 pol-L *, (D}: Cort+ Flu 5 gomol-L ',
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Screening studies on the antidepressant desipramine related

genes using microarray gene chip

LI Yun-Feng, ZHAO Nan, YUAN Ben-Li, LUO Zhi-Pu

( Institute of Pharmacology and Toxicology , Academy of Military Medical Sciences, Beijing

Abstract: AIM To study the antidepressant re-
lated genes and explore the possible action mecha-
nism of antidepressants. METHODS and RE-
SULTS PCI2 cells were treated with corticos-
terone( Cort) 10 pmol- L= ! for 3 d in the absence
or presence of desipramine (DIM) 5 pmol * L™
and the mRNA was extracted, and then labeled
with fluorescein cy3 or cy5 respectively using re-
The labeled probes were
mixed equally and hybridized with the mouse

verse transcription.

2048-gene dot microarray gene chip. After scan-
ning and analysis, it was found that DIM induced
259 gene expression changes in Cort treated PC12
cells, in which 163 gene expression down-regulat-
ed [for example, glucose regulated protein 78 ku,
glucokinase (GA), cytoskeleton tubulin or actin,
transforming growth factor-3 receptor binding pro-
tein, cytochrome C oxidase, lithium-sensitive
myo-inositol monophosphatase Al, etc. ] and 96
gene expression up-regulated [ for example,

growth differentiation factor-9( GDF-9), zinc fin-

100850, China )

ger protein 216, cytochrome P450 subfamily [V
B, testis specific gene-1, etc.). Using hy-
bridization in situ, the effect of DIM on the GA or
GDF-9 expression in Cort treated PC12 cells was
also detected and the gene expression changes
were consistent with results of gene chip detec-
tion. CONCLUSION It was indicated that the
effect of DIM is associated with the gene expres-
sion changes at the levels of energy metabolism,
cytoskeleton,  neurotrophic  factors, enzyme,
ect. . The antidepressant related genes were ele-
mentarily studied with microarray gene chip and
clues for further studies were provided.

Key words: antidepressive agents; desipramine;
gene expression; gene chip; cells, PC12; corti-
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