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GeneExpresson in theRenal Damage| nduced by Cisplatin
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Daegu, Korea

Abstract : Cisplatin, an antitumor agent widely used in the treatment of a variety of human
solid tumors, has nephrotoxicity. To understand the mechanism for the nephrotoxicity, the gene
expression patterns of renal tissues were measured. Sprague—Dawley rats received a single
intraperitoneal injection of 8 mg/kg of cisplatin and sacrificed 6 days after cisplatin injection. The
genes showed significant changes in expression are 111 genes, are associated with a broad range
of functional activities, including apoptosis, cell cycle, cell growth/maintenance, immunoresponse,
response to stress, signal transduction, transcription, and metabolism. The expression of the fifty
two genes was increased, and that of fifty nine genes was decreased. Especially, the expression
of the genes associated with apoptosis such as Sppl, Tubb5, Hmox1 and Clu was increased. And
the expression of the genes associated with cell cycle such as Pttgl, Ccngl and Anxal was also
increasd. These results suggest that cisplatin induce nephrotoxicity by the changes of gene
expression involved in apoptosis and cell cycle.
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Fig. 1. Scanned images of cDNA microarray of
kidney in cisplatin treated rats.

Table 1. Functional classification of up- or down-
regulated genes of kidney in cisplatin treated

rats
Category Up_éﬁléls ated Dowr;—;neglsjlated
Apoptosis 4 -
Cdl cycle 3 -
Cell growth/Maintenance 3 6
Immune response 2 1
Response to stress 1 1
Signal transduction 4 3
Transcription 3 1
Metabolism 5 15
Others 27 32
Total 52 59

The genes were selected as significant when the ratio
of mRNA levels were more than 2.0 or less than 0.5
in the cDNA microarray analysis.
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Table 2. Up-regulated genes profile of kidney in cisplatin treated rats

Chromosomal ~ GenBark.
(Category) Gene name . Fold
position ACC. NO.

(Apoptosis)
Clusterin (Clu) 15p12 AA818413 207
Heme oxygenase (decycling) 1 (Hmox 1) 19p11 AAB74884  2.76
Tubulin, beta 5 (Tubb5) 20p12 AAB58888 357
Secreted phosphoprotein 1 (Sppl) 14p22 AA964431 521
(Cél cycle)
Annexin A 1 (Anxal) 1051 AA964960 2.03
Cyclin G 1 (Ccngl) 10g12 AA925280 2.25
Pituitary tumor-transforming 1 (Pttgl) 10921 AAB99221  4.06
(Cell growth and maintenance)
ADP-ribosylation factor 6 (Arf6) 6024 AA923862 218
Growth associated protein 43 (Gap43) 11921 Al043649 241
Solute carrier family 4, member 4 (Slcdad) 14p22 Al144995 314
(Immuno response)
RT1 class b, locusM3 (RT1-M3) 20p12 Al144896  2.08
Thymosin beta-4 (Tmsb4x) Xqg3l AA819102 228
(Responseto stress)
Fibrinogen, B beta polypeptide (Fgb) 2031-g34 Al071033 362
(Signal transduction)
Regulator of G-protein signaling protein 2 (Rgs2) 13921 AA858950 2.03
Chimerin (chimaerin) 1 (Chnl) 3023 AA964207  2.08
L uteinizing hormone/choriogonadotropin receptor (Lhcgr) 60120 Al059739 227
LIM motif-containing protein kinase 2 (Limk2) 14921 AlO58790  2.62
(Transcription)
Transcription elongation factor B (S11), polypeptide 3 (Tceb3) 5036 AAB18727 224
V-maf muscul oaponeuratic fibrosarcoma oncogene family, 3042 AA819244 224
protein B (avian) (Mafb)
Kruppel-like factor 3 (basic) (KIf3) 14p11 AA818963  5.60
(Metabolism)
Epoxide hydrolase 1 (Ephx1) 13926 AA900551  2.07
Protein-L-isoaspartate (D-aspartate) O-methyltransfer- ase 1 (Pcmtl) 6 AA900413 220
Zinc finger protein 265 (Zfp265) 2045 AA9GA576 222
Acyl-Coenzyme A dehydrogenase, short/branched chain (Acadsb) 1041 AA924117 282
Tissue inhibitor of metalloproteinase 1 (Timpl) Xql2 AA957593  6.04

21



EEBAEE KBRS %528% 158 2009

(Continued)

(Category) Gene name Ch;c;r;i)is;:nal S&B?Vng Fold
(Others)
CD151 antigen (Cd151) 1941 AAB18768 2.04
Transgelin 3 (TagIn3) 11921 Al044424 204
CEA-related cell adhesion molecule 10 (Ceacam10) 1021 AA964489  2.08
Complement factor 1 (Cfi) 2043 AAQ00791 212
MAP/microtubule affinity-regulating kinase 3 (Mark3) 6032 AA924012 214
Eukaryotic trandation initiation factor 2 aphakinase 4 3035 AA923910 220
(Eif2ak4)
Serine/threonin kiase 10 (Stk10) - AA998657  2.25
Putative phosphate-phosphoenol pyruvate trand ocator 14921 AA901129 230
(LOC266687)
Phospholipase C, beta 4 (Plcb4) 3036 Al045980 242
Small zinc finger-like protein (Timm10) 3q24 AAQ01141 250
SH2-B PH domain containing signaling mediator 1 - AA963098 255
(Sh2bpsm1)
Epididymal secretory protein 4 (red) 3042 AAB66255  2.67
Protein disulfide isomerase-related protein (P5) - AA901143 268
Tropomyosin 1, alpha (Tpml) 8g24 AAB59231  2.69
Synaptojanin 2 binding protein (Synj2bp) 6q24 AA924552 281
Pancreatic secretory trypsin inhibitor type Il (PSTI-11) 18p11 AAB58673 281
(LOC266602)
CD164 antigen (Cd164) 20qg12 AA924404 311
Drebrin 1 (Dbn1) 17p14 AA900039 319
L ectin, galactose binding, soluble 3 (Lgals3) 15p14 AAB59797 347
Claudin 11 (Cldn11) 2024 AA924120 353
Matrix Gla protein (Mgp) 4043 AA874853  3.85
Annexin A2 (Anxa2) 8g24 AA964578  4.04
Reticulon 4 (Rtn4) 14922 AA901032 4.20
Transmembrane 4 superfamily member 3 (Tm4sf3) 7022 AA957483 471
High mobility group protein 17 (Hmgn2) 5036 AA900357 6.08
GATA binding protein 3 (Gata3) 17q12.3 AA900737  6.11

Vimentin (Vim) 17912.3 AA819712  7.90
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Table 3. Down-regulated genes profile of kidney in cisplatin treated rats

Chromosomal ~ GenBank.
cat G Fold
(Category) enename postion  ACC.NO. ' *

(Cell growth and maintenance)

Group specific component (Gc) 14p22q14 AA818706  0.19
Insulin-like growth factor binding protein 3 (Lgfbp3) 14921 AA819611 024
Retinol binding protein 4, plasma (Rbp4) 1053 AA858962A 0.31
Clathrin, light polypeptide (Lcb) (Cltb) 17pl4 A818168 044
Bone morphogenetic protein 4 (Bmp4) 15p14 AI136500 045
Synaptophysin (Syp) Xg13-q Al136413 049
(Immuno response)
Gene model 1960, (NCBI) (Gm1960) 14p22 Al045017  0.40
(Responseto stress)
Crystallin, alpha B (Cryab) 8023 AA818795 0.28
(Signal transduction)
Prostaglandin E receptor 4 (subtype EP4) (Ptger4) 2q16 Al044939 0.34
Prostaglandin E receptor 1 (Ptgerl) 19g11 AA858510 0.42
Ddltalike 1 (Drosophila) (DII1) 1912 Al136950  0.47
(Transcription)
Early growth response 4 (Egr4) 4934 AIO30088  0.38
(Metabolism)
Cytosolic cysteine dioxygenase 1 (Cdol) 18q11 AA818579 0.16
Ornithine decarboxylase 1 (Odcl) 6016 AA860013  0.20
Siayltransferase 1 (Siat1) 11923 AA818636 0.25
Ureidopropionase, beta (Upbl) 20p12 Al059491  0.33
Phosphoribosyl pyrophosphate synthetase-associated 10932.3 AA818439 034
protein (39 kDa) (Prpsapl)
Expressed in non-metastatic cells 1 (Nmel) 10926 Al145542  0.37
Glutamate cysteine ligase, modifier subunit (Gclm) 2041 AA965220 0.39
CUG triplet repeat, RNA-binding protein 2 (Cugbp2) 17912.3 AA819637 0.39
Nerve growth factor, gamma (Ngfg) 1022 AA925291 041
Membrane metallo endopeptidase (Mme) 2g31 Al136717 041
Dipeptidylpeptidase 4 (Dpp4) 3g21 AAB818443 042
Glutamine synthetase 1 (Glul) 13922 AA817866  0.43
Phosphoribosyl pyrophosphate synthetase 2 (Prps2) Xg21 AA924597  0.46
Acetyl-coenzyme A dehydrogenase, medium chain (Acadm) 2g45 AA925220 047
Glutamate dehydrogenase 1 (Gludl) 16p16 AA859423  0.48
(Others)
Cardiotrophin 1 (Ctf1) 1936 Al071126  0.18

Ornithine aminotransferase (Oat) 1914 AA818680 0.21
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(Continued)

(Category) Gene name Ch;c;rg;soor:nal fg;:BT\lng Fold
(Others)
Ubiquinol-cytochrome c reductase core protein | (Ugcrcl) 8032 AA819233  0.27
Cytochrome ¢, somatic (Cycs) 4924 AA8B66442 028
Solute carrier family 28 (sodium-coupled nucleoside 3035 AA819257 029
transporter), member 2 (Slc28a2)
GDNF-family receptor alpha 3 (Gfra3) 18p12 AA925330 033
Wound inducible transcript 3.0 (Wit3.0) 4044 AA819213  0.35
Coatomer protein complex, subunit beta 1 (Copbl) 1934 AA859202  0.37
Gamma-glutamyl hydrolase (Ggh) 5021 Al072186  0.39
Calcium binding protein 1 (Cabpl) 12016 Al111726 040
Mitogen-activated protein kinase kinase 6 (Map2k6) 10g32.1 AA900899  0.40
Heat-responsive protein 12 (Hrspl2) 7022 AA900546  0.40
MY B binding protein (P160) 1a (Mybbpla) - AA899306 041
3-Hydroxyisobutyrate dehydrogenase (Hibadh) 4924 AA859729 041
Kidney androgen regulated protein (Kap) 4943 Al070884  0.42
Alanine-glyoxylate aminotransferase 2 (Agxt2) 2016 AA818440 0.44
Sulfotransferase, hydroxysteroid preferring 2 (Sth2) 1021.3-g22.1 AA818024 0.45
Kidney-specific protein (KS) ( LOC246263) 1035 AA818332 045
Killer cell lectin-like receptor subfamily B member 1B (Klrblb) 4942 AA901140 045
Proopiomelanocortin, beta (endorphin, beta) (Pomc2) 6q14 Al044281  0.45
Cytochrome P450, family 3, subfamily a, polypeptide 13 (Cyp3al3) 1291l Al136404  0.46
Pyridoxal (pyridoxine, vitamin B6) kinase (Pdxk) 20p12 Al059567  0.46
Uromodulin (Umod) 1936-937 Al059479  0.46
Integrin alpha L (Itgal) 1936 AA8B58880 0.47
NAD(P)H dehydrogenase, quinine 1 (Ngol) 19912 AA899180 047
Crystallin, beta B3 (Crybb3) - Al070226  0.49
RAP1B, member of RAP oncogene family (Raplb) 7022 AA925069  0.49
Propionyl coenzyme A carboxylase, beta polypeptide (Pccb) 8031 Al136137 049
UDP-N-acetyl-al pha-D-gal actosamine: pol ypeptide 4q11 AA924791  0.49
N-acetylgal actosaminyltransferase 11(Galnt11)
DnaJ (Hsp40) homolog, subfamily B, member 9 (Dnajb9) 6q16-023 Al136414 050
Polymerase (RNA) |1 (DNA directed) polypeptide G (Polr2g) 1043 AA899179 050

Selenoprotein P, plasma, 1 (Seppl) 2016 AA963445 050
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