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Abstract : Renal osteodystrophy (ROD) contributes as a major long—term complication which
1s associated with high rate of morbidity. The factors contributing to ROD are still incompletely
characterized. Cyanate, known as one of the uremic toxins, 1s derived spontaneously from urea.
According to previous studies, cyanate appears to play a role as a trigger for apoptosis by
activating proapoptotic signals in osteoblasts. The purpose of this study is to detect the gene
expression by cyanate in osteoblasts. Microarray for 4,800 genes to detect gene expression was
performed using ROS 17/2.8 cells incubated with 20 mmol/L cyanate. About twenty percent of the
genes among 4,800 genes were expressed by cyanate, and most of the expressed genes except
the genes which are related stress were inhibited by cyanate. According to these results, cyanate
may play a role in the pathogenesis of ROD due to plays as one of the stress factors and the
inhibitor for gene expression in osteoblasts.
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Fig. 1. The scanned image of cDNA microarray. Twenty mol/L cynate was added to ROS 17/2.8 cells for

microarray.
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Table 1. Functional Classification of Up- or Down-Regulated Genes

Up-regulated genes Down-regulated genes

Metabolism 5 1
Cell differentiation - 2
Cell growth and/or maintenance 2 4
Signal transduction 1 1
Morphogenesis 1 1
Response to stress 2

Others 12 13
Total 23 32

Twenty mol/L cynate was added to ROS 17/2.8 cells. The genes were defined as up-regulated genes
when the ratio of mRNA levels were more than 2.0 than controls, and defined as down-regulated when
those were less than 0.5 in the cDNA microarray analysis.
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Table 2. Genes Up-Regulated by Cyanatein ROS17/2.8 Cells

Chromosomal GenBark.
(Category) Gene name position ACC. NO. Fold
(Metabolism)
5-Nucleotidase (Nt5) 8031 AAB858866 2.02
Cytochrome P450, family 2, subfamily d, 7934 AA997886 2.07
polypeptide 22 (Cyp2d22)
Farensy! diphosphate synthase (Fdps) 2934 AAB818832 2.29
Glutamate oxal oacetate transaminase 1 (Gotl) 1054 AA900928 2.61
Glutathion S-transferase, mu 2 (Gstm2) 2934 AA875380 4.45
(Céll growth and/or maintenance)
Growth arrest and DNA-damage-inducible 4g31-g33 Al070295 2.17
45 alpha (Gadd45q)
FXY D domain-containing ion transport 4942 AABT5655 2.56
regulator 4 (Fxyd4)
(Signal transduction)
Diphtheriatoxin receptor (Dtr) 18pl1l A1059540 2.19
(Morphogenesis)
DC44 antigen (Cd44) 3031 AA817820 2.74
(Responseto stress)
Heme oxygenase (decycling) 1 (Hmox1) 19p11 AAB74884 341
Crystallin, alpha B (Cryab) 8023 AAB18795 7.59
(Others)
FK506-binding protein 1a (Fkbpla) 3041 AAB819703 2.01
Hydroxy-delta-5-steroid dehydrogenase, 3 2934 AA923963 2.09
beta-and steroid delta-isomerase 1 (Hsd341)
ATPase, H" transporting, lysosomal (vacuolar 10912 AAB858959 217
proton pump) 16 kDa (Atp6l)
Unknown (protein for MGC:72638) (MGC72638) 1021 AA925225 2.22
SH2-B PH domain containing signaling mediator 1 - AA963098 231
(Sh2bpsm1)
Striatin, camodulin binding protein 3 (Strn3) 6022 AA900392 2.34
PMF32 protein (Pmf32) 2034 AA964295 247
Kanga 1 (Kail) 3024 Al043632 2.56
Monoglyceride lipase (Mgll) 4934 AAB99964 3.01
Complement component 4a (Ppt2) 20p12 AA965125 342
Inositol hexaphosphate kinase 1 (1hpk1) 8032 AA924682 4.78
Myeloid differentiation primary response gene 116 1022 AAB18647 12.65
(Myd116)

GenBank Acc. No.: Accession number of GenBank™ which is the NIH genetic sequence database.



222 ER A B B28% 258 2009

Table 3. Genes Down-Regulated by Cyanate in ROS17/2.8 Cells

(Category) Gene name Chg;z?:al fg;lea\ln; Fold
(Metabolism)
Cytochrome P450, family 1, subfamily b,
polypeptide 1 (Cyplbl) 6011 Al060107 0.21
Farensyl diphosphate synthase (Fdps)
3-Hydroxy-3-methylglutaryl-coemzyme A 2034 AA859192 0.22
synthase 1 (Hmgcsl) 2016 AA924800 0.24
Acyl-CoA synthetase long-chain family 10922 AA900433 0.28
member 6 (Acsl6)
SECIS binding protein 2 (Secisbp?2) 17p14 AA819531 041
Expressed in non-metastatic cells 1 (Nmel) 10926 Al1030088 0.44
GATA binding protein 2 (Gata2) 4032-q41 AAB99775 0.45
Membrane metallo endopeptidase (Mme) 2031 Al136717 0.45
S-adenosylmethionine decarboxylase 1 (Amd1) 20012 AAB818513 0.46
Kruppel-like factor 3 (basic) (KIf3) 14p11 AA819845 0.46
Mevalonate (diphospho) decarboxylase (Mvd) 19912 Al058569 0.49
(Cell differentiation)
Bone morphogenetic protein 4 (Bmp4) 15p14 Al136500 0.37
Testis lipid binding protein (TIbp) 2023 Al145277 0.47
(Cell growth and/or maintenance)
Triadin (Trdn) 1pll AAB859043 0.38
Synaptotagmin 5 (Syt5) 112 AA998567 0.40
UDP-glucose dehydrogenase (Ugdh) 14p11 Al1045500 0.42
Acyl-Coenzyme A dehydrogenase, very long chain 10924 Al137407 0.45
(Acadvl)
(Signal transduction)
MAD homolog 4 (Drosophila) (Madh4) - AA997371 0.43
(Morphogenesis)
Parathyroid hormone receptor 1 (Pthrl) 8032 Al059504 0.48

GenBank Acc. No.: Accession number of GenBank™ which is the NIH genetic sequence database.
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Table 3. Genes Down-Regulated by Cyanate in ROS17/2.8 Cells (continued)
(Category) Gene name Chg;z?:d 'S;T:lea\ln; Fold

(Others)

A kinase (PRKA) anchor protein 8 (Akap8) 7911 AA998213 0.27

Isocitrate dehydrogenase 3 (NAD+) beta (1dh3B) 3036 AA900150 0.32

Inositol polyphosphate multikinase (Impk) 20p11 AA955187 0.33

Ribosomal protein S24 (Rps24) 16p16 AA997138 0.35

Hematological and neurological expressed 10932.3 AA8T75240 0.37
sequence 1 (Hnl)

Similar to 1gh-6 protein (LOC299357) 6032 Al137992 0.40

Phospholipase C, beta 4 (Plcb4) 3036 A1045980 0.40

Synaptosomal-associated protein, 23 kDa - AAB858838 0.44
(Snap23)

Iron-responsive element-binding protein 5022 Al1045830 0.45
(Ratireb)

Nuclear protein E3-3 (LOC56769) 8932 AA874973 0.45

Genera transcription factor 11-1 repeat 12q12 AA900046 0.45
domain-containing 1 (Gtf2ird1)

Synaptojanin 2 binding protein (Synj2bp) 6024 AA924552 0.48

Voltage-dependent anion channel 1 (Vdacl) 10922 AAB8T5489 0.48

GenBank Acc. No.: Accession number of GenBank™ which is the NIH genetic sequence database.
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