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Gene expression analysis in patients with primary osteoporosis due to kidney-essence deficiency
based on human genome expression array
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Abstract: Objective To examine the gene expression profile in the blood of patients with osteoporosis and kidney-essence
deficiency (OP-KED) based on high-through human genome expression array, and to explore the mechanism of OP-KED and
possible treatment target. Methods Sixteen OP-KED patients (8 males and 8 females) aged over 60 years old, and 24 healthy
people (12 males and 12 females) of same age were recruited from the First Affiliated Hospital of Liaoning University of Traditional
Chinese Medicine and Longhua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine. Differential gene
expression was examined using the Human Gene Expression Array chip. Real-time PCR was used to validate the expression of
differentially expressed genes. Results Six hundred and two genes were differentially expressed in OP-KED patients. Among
those, 579 genes were up regulated and 23 genes were down regulated (FC=1.5 or FC<0.667, q value<5% ). Seven genes,
including S100P, SNX3, DEFAl, MMP9, ANXA3, IL1R2, and PLSCRI, were up regulated over 3 times. Three genes,
including CX3CR1, SPON2, and GNLY, were down regulated more than 2 times. The expression patterns of the above 10 genes
were confirmed by real-time PCR. Conclusion Comparing with that in the healthy elder people of same age, the gene expression
pattern in OP-KED patients is different significantly. These genes play important role in the development of OP-KED by regulation
of immune response, defense response, and signal transduction of many intracellular proteins.
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Table 1 Primer sequences for quantitative real-time PCR
Gene Forward(5~ 37) Reverse (37 57) segmenl( bp)
S100P TTCCTGCAGAGTGGAAAAGACA TCCACCTGGGCATCTCCATT 80
CX3CR1 ACTTCTTCCACCATGAGCAGG CATGGTGAAGGCCTCTAGTCG 157
SNX3 CCCCTTCACCACTTACGAAAT GGATCGACCAGCCACCCTTC 142
SPON2 TAGACTGAAGTCAGGCCACG CTGCACGGCCTTCTCGAAAT 94
DEFA1 CGGACATCCCAGAAGTGGTT TAGCGACGTTCTCCTGCAAT 127
MMP9 TTTGAGTCCGGTGGACGATG GCTCCTCAAAGACCGAGTCC 197
ANXA3 CTGAGAGGTCAAATGCACAGC GCATCAAAGACTGCTGGTGG 151
IL1R2 TGTTGCGCTTGTACGTGTTG ACTCCCGCTTGTAATGCCTC 114
PLSCR1 CACCCGGAAACAAACTTGCC ACACTGGCTGATTTGGGACA 172
GNLY TCTTTCCAATGCTGCGACC AAGCTATACACAACCTGAGGTCC 161
2 #R
Log-Log scatter plot
2.1 B¥ 7Bk OP B3 2 5 3RIK H IR I ik

RS RERE 2 EAN AR, B 7%
iE OP B35 v PR A AR ET A 910 A, X B 602
ANHHE(FC=1.5 5 FC<0. 667, q-value<5% ), H
o B EEE 579 AN, R 23 AN (WA 1) B
LLR RN AR TE OP s YR K 1 875 T X B4
(B3, R iz FE R 7 OP H iR BB B AR T
XEACTH) , HREEGED 3 B EEA 7 4,
4354 S100P ., SNX3 . DEFAL1 . MMP9 . LTF, ANXA3 |
ILIR2 \PLSCRI (3£ 2) s TS 8 S T 2 A B
A 34,98 CX3CR1,SPON2 GNLY( W& 3) ,
2.1.1 'BHRE T RIE OP 3% 22 7 Rk EKH (GO) I
REERE M X' 7 B OP A ERRIEER
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Fig. 1
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Table 2 Expression of up-regulated differential genes by 3 times
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N7-MF
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OP /B3 22 7 RIS A R B0 BOR B

The scatter chart of differential expressed genes

P D4 B L B s It
S100P S100 calcium binding protein P S100 F545 & A P 6.4
SNX3 sorting nexin 3 SR EEEDS 4.1
DEFALl deflensin, alpha 1, corlicoslalin Bt ol , EREREEA 3.44
MMPO malrix melallopeplidase 9 ( gelalinase B, 92kDa gelalinase, RE4EIEECOI(HHKEE BA, 1.3
92kDa type LV collagenase) 92 kda [ HH B ,92 kda LV BYjG 5 ES )
ANXA3 annexinA3 TEBEE T A3 3.1
IL1R2 interleukin 1 receptor, type II ANE1Zk2 3.1
PLSCR1 phospholipid scramblase 1 N AT 1 3
F3 TWERERFZE[BEDT 0.5 HIEER
Table 3 Expression of down-regulated differential genes by 0.5 times
ek H: [ 4 Fr T B fEE AL
CX3CRI1 chemokine (C-X3-C motif) receptor 1 C-X3-C #ibkAF2{k 1 0.49
SPON2 spondin 2, extracellular matrix protein HHEED 2, MM ERED 0.49
GNLY granulysin WORIR & 0.47
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Fig.2 The expression of significant up-regulated

genes in OP-KED group
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Fig.3 The expression of significant down-regulated genes

in OP-KED group
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