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Table 1. List of induced and downregulated genes during osteoclastogenesis of RAW 264.7 cell line (Atlas Mouse cDNA 1.2

Array)
Gene name Expression level Gene
_ RAW264.7 location
Octamber-binding transcription factor 8(OCT8, OTF8); POU domain class 3 transcription 95%1 A06i
factor 3(POU3F3) :brain - specific homeobox/POU domain protein 1(BRN1) o7
T-box protein 2(TBX2) 2.5% 1 AQ7h
Groucho gene-related protein(GRG); amino enhancer of split protein(AES) 2.5%1 Al3m
Pro-opiomelanocortin-alpha(POMC) : 10% 1 D11f
Protein kinase C beta I type(PKC-beta 2:PKCB) 10% 1 Elli
Phosphatase & Tensin homolog(PTEN) : mutated in multiple adbanced cancers
protein 1(MMAC1) 2.5%1 Fldm
Gene name Expression level Gene
OCLs location
TCRA enhancer-binding factor-interacting protein 1{TEBFP1):ALY 2.5%1 Al0h
Early grosth response protein 3(EGR3) 2.5% 1 BOlc
Early growth response protein 1(EGR1) : Kruppel box 24protein(KROX24) 25%1 B02m
Epidermal growth factor receptor kinase substrate 2.5%1 B03a
Signal transducer and activator of transcription 6(STAT6) 2.5%1 BOOf
Cylin D1(CCND1: CYL1) 2.5% 1 B10g
Prothymosin alpha(PTMA) 2.5% 1 B12f
Osteopontin(OP): bone sialoprotein 1; minopontin: early T-lymphocyte activation 1
protein(ETA1): secreted phosphoprotein 1(SPP1); calcium oxalate crystal growth 10% 1 B13b
inhibitor protein
CD14 monocyte differentiation antigen: LPS receptor(LPSR): myeloid cell-specific ,
. . 10% 1 CO1i
leucine-rich glycoprotein
Prothymosin beta 4(TMSB4: PTMB4) 2.5%1 D12d
Insulin-like growth factor IA (IGF1A): somatomedin 2.5% 1 Dl4e
Small inducible cytokine subfamily A member 4(SCYA4): macrophage inflammatory 9 59 1 D14
protein 1 beta (MIP1-beta: MIP1B) 0 )
Disabled homolog 2(Drosophila) 2.5% F02¢
Cathepsin C(CTSC) ; CTSJ; dipeptidyl peptidase | (DPPI): dipeptidyl transferase 2.5%1 F0da
lLaIr.m?ln gamma 1‘ subunit(LAMC1) : laminin gamma 1 subunit(LAMC1): 9.5% 1 FOSE
aminin B2 subunit
DNA topoisomerase I alpha(TOP2A) 25%1 F10b
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RAW 264.7

Ostecclast like cells

Fig. 1. Osteoclastogenesis of RAW264.7 cell line. RAW264.7 cells were cultured in 48-well plates with ODF(50ng/ml) added at day 0 and
during a medium change on day 3. Osteoclast formation was assessed by counting multinu-cleated, tartrate-resistant acid phosphatase

(TRAP)-positive cells present on day 5.

Fig. 2. Atlas mouse cDNA array. The probes were prepared from
RAW?264.7 cell linelleft) or osteoclast like progenitor cell(right)
reated with ODF(50ng/miifor & days. Capital letters designate
sextants. small letters indicate row positions and numbers refer 1o
columns. Section G is the bottom row containing the housekeeping
and negative controls. Arrow point to PKC beta-T and POMC. For
cDNA identification, consult Clontech’ s Atlas array web
page(http://www.atlas.clontech.com).
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Fig- 3. RT-PCR analysis of PKC beta | at RAW 264.7 cell and
OCLs. Each sample of total RNA (10 ug) was treated with DNase |
(Roche) and reversely transcribed to single-stranded cDNAs using
oligo(dT)12-18 primer with Superscriot Il reverse transcriptase (Life
Technologies, Inc.). RT-PCR was carried out for 5 min at 95°C for
initial denaturing, followed by 35 cycles of 95 for 30 s, 60T for
30 s, and 72 for 1min, in the Gene Amp PCR System 2400
(Applied Biosystems, Foster City, CA), using the gene-specific
primers as those chosen from database. GAPDH was used for
normalization.

Lane 1. DNA size marker

Lane 2. RAW 2647

Lane 3. PKC T in differentiated osteoclast-ike cell

Lane 4. GAPDH in RAW 264.7

Lane 5. GAPDH in Differentiated osteoclast-like cell
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Abstract

IDENTIFICATION OF GENES INVOLVED IN OSTEOCLAST
DIFFERENTIATION BY CDNA ARRAY ANALYSES

Young-Jun Cho, Chang-Seop Lee, Zang-Hee Lee*, Sang-Ho Lee.

Department of Pediatric Dentistry, Microbiology*, College of Dentistry, Ghosun University

To examine the global gene expression of osteoclastogenesis—related genes in RAW 264.7 and its differentiated
OCLs through the use of Atlas Mouse cDNA Array 2.1 membranes printed with 1176 well-characterized mouse
genes involved in biology. Both samples were screened in parallel using cDNA expression arrays. The array re-
sults were additionally validated using RT-PCR. The results of ¢cDNA arrays showed that 6 genes were up-regu-
lated )2.5-fold (PKC beta II. POMC, PTEN, etc) and 16 genes were down-regulated )2.5-fold (Osteopontin,
Cyclin D1, Cathepsin C, PTMA, etc) in both samples at the mRNA level. RT-PCR analysis of PKC beta II of
these differentially expressed genes gave result consistent with cDNA array findings. The result of osteoclastoge-
nesis showed that the PKC beta II gene was overexpressed in OCLs compared with RAW264.7 cell line.
Osteoclastogenesis-related genes are differentially expressed in RAW264.7 cell line and its differentiated OCLs.
its gene overexpression correlates with osteoclast differentiation in RAW264.7 cell line.

Key words : Genes involved in osteoclast differentiation, cDNA array
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