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Analysis of genes related to female bone peak and osteoporosis based on bioinformatics
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710061 ,Shanxi, China)

ABSTRACT Objective To explore and verify the genes related to female peak bone mass (PBM) and osteoporosis (OP)
based on bioinformatics. Methods Using GEO data, DNA microarray technology to conduct genome-wide analysis of adult fe-
male monocytes with high and low PBM. Cluster analysis, GO enrichment and KEGG analysis were used to analyze the differ-
ential genes,and the interaction network of differential genes was further analyzed. OP rat model was established and femur
neck tissue staining was performed to further verify the expression of differential genes. Results A total of 283 genes were ob-
tained by differential gene screening. Compared with the high PBM samples, 135 genes were up-regulated and 148 genes were
down-regulated in the low PBM samples. A total of 7 pathways and 12 differential genes were enriched,and there were differ-
ences in the expression of several genes involved in mineral absorption and transport, cellular immunity and other aspects. A-
mong them, voltage-gated Ca®* channel 1.3 (CaV1.3) encoded by CACNA1D gene was significantly enhanced in the femoral
neck tissue of OP rat model. Conclusion The above results suggest that the difference in the expression level of CaV1.3 gene
may lead to the occurrence of OP in women with low PBM,which provides us with a potential target for the prevention and
treatment of OP.
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Tab.1 GO enrichment results of differentially expressed

genes
GO 1D GO Term WHEHE P
G0:0005886 plasma membrane 95 0.017
G0:0044459 plasma membrane part 63 0.011
G0:0031226 intrinsic to plasma membrane 40 0.017
G0:0005887 integral to plasma membrane 38 0.034

KEGG 7y Hrafi R s, 36 7 A ik 5 12 25 5%
SR (R 2), EEERIMN T MHEigh, A 24
T 5 20 B S % A & :mTOR signaling pathway F
Regulation of autophagy , i3t J& FLA% 21 it AF Ay fe 95 21
LU B i A TR . 50 3 Nl 509
J W S A s A AR B R S R . H Mineral
absorption, Proximal tubule bicarbonate reclamation i

B EH %S 59 9 At , Carbohydrate digestion and

nﬁilﬁl

B 1 & PBM 5% PBM 2 57 JE [H SR 4521
Fig.1 Result of differentially expressed genes clustering between high
and low PBM

absorption 3 % W & (8] 4 2 5 0 ) AR 0 o 8 4 X 22
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H R R 3 — g 3),
2.2 Ly BT RN S B I TR O

PPI (2% /3 Mir 25 J B, AR IR 5 o 0 o 3] 11 2
SERLR A 35 A 5l 3k A R AE A B VR
(F4), Jopf 11 A 25 5 3R 2k JE R B AH [R) 47 78 28 1
MHEAEH(F 3),
2.3 B R BROCHE IR ) 35 E
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Tab.2 Pathway enrichment results of differentially expressed genes between high PBM and low PBM

KEGG i # 4 5 il el i i A G D P

KEGG:04964 Proximal tubule bicarbonate reclamation ATP1A4| SLC4A4 0.0196
KEGG:04512 ECM-receptor interaction COL5A2ILAMB3ITNXB 0.0462
KEGG:04973 Carbohydrate digestion and absorption ATP1A4ICACNA1D 0.0368
KEGG:04150 mTOR signaling pathway PRKAA2IRPS6KA2 0.0087
KEGG:04970 Salivary secretion ADRB3IATP1A4IPRKGIITRPV6 0.0098
KEGG:04978 Mineral absorption ATP1A4ITRPV6 0.0084
KEGG:04140 Regulation of autophagy IFNA4IPRKAA2 0.0408
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Fig.3 Differentially expressed genes relationship in pathways between
high PBM and low PBM. The light blue oval region represents a specific
KEGG pathway,and the italics within this region represent the pathway
name. Red background black word refers to gene abbreviation,green
background red word refers to enzyme abbreviation,purple background
black word refers to gene interaction product. Black dotted lines without
arrows indicate genes in the same pathway , but not directly related to each
other. Black dotted lines with arrows indicate upstream and downstream
relationships in the pathway,but not directly involved. Black arrows
straight solid lines indicate direct products or upstream and downstream
relationships. The black outer curved lines with arrows indicate upstream

and downstream relationships between paths
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Fig.4 Differentially expressed genes PPI network. Yellow diamonds rep-
resent screening of differentially expressed genes. Grey circles represent
other genes. Blue circle represents transcription factors. Yellow square
represents carotenoid biosynthesis. Green plus represents protease. Orange
plus represents protein output. Blue plus sign represents pyrimidine
metabolism. Bright blue plus signs represents RNA transhipment. Green

hexagons represents eukaryotes ribosome biosynthesis
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Tab.3 PPI of differentially expressed genes

Genel Gene2

PRKAA2 PPIP5K1,MANIA2,TYRO3
LSM4 HIST2H2AA3
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GFER UEVLD
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A5 (] 5a=5b) o IV AL R BN , B ALK

SR 24 20 TRAP (& Sc—-5d) H R 1] 4545 5 1

WiA 1.3(CaV 1.3)Fik ¥y W 8 35 (& 5e-5f) . 45 %

A 2 55 X B 4L () TRAP Jz CaV 1.3 98658 i 22 7

BHEGIFE X (E 4 E6),

3 itig
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5 AR RBEARIHE ST K CaV 1.3 ik 1946 m
AR R A K BB 4140 TRAP 255 (400%)

Fig.5 Establishment of osteoporosis rat model and detection of CaV 1.3 expression

of rats  (400x)

5a,5b. IFF FlE U5 A KRR Hi41 41 HE 44, (400 )

5c¢,5d. P 6 Yy R ik
Se, 5f. e ' Y (0K I 1E H A A K BURE 412 CaV 1.3 363k (400%)

5a,5b. HE staining of normal and osteoporotic femoral neck tissues

5¢,5d. Immunofluorescence staining was used to detect TRAP expression in the femoral neck tissues of normal and osteoporosis rats

(400x) 5e,5f. The expression of CaV 1.3 in femoral neck tissues of normal and osteoporosis rats was detected by immunofluorescence staining (400x )

x4 MAXBREBHALFT TRAP #1 CaV 1.3 RiXW KR
B (xs)
Tab.4 Fluorescence intensity of TRAP #1 CaV 1.3

expression in the femoral neck tissues of the two groups(x+s)

A x10°
4153 &L TRAP %565 )% CaV1.3 9% 1%
BB A 2 3 5.14+1.85 4.21+0.69
Xt B 4 3 0.86+0.22 0.91+0.28
¢l 9.406 9.047
PAf <0.001 <0.001
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IR i WO 5k, S EOE BRI, X R
P T T B A L o T OC S 5 5 A e i =
S, XL 2 A A R AT L A0
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AR Z BTG T SR B A ] OC /9 24k B 1k
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TRAP 3K 2 5k , 1278 OC 7L B 2%, 0C 1Y
oA ECH T E RO P S B3O R G A O A
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OC A AR 8 o3 A 32y 5 e 4 41 7 3 1A 5

101

84 HHl TRAP *
% CaV 1.3 T
= 87
LG
2 4
#

24 - -

L Il

X AR 4 B A 4

ok 5 IRALAH L, P<0.05
B 6 TRAP fil CaV 1.3 £iku¢ b0 )E
Fig.6 Fluorescence intensity of TRAP Fl CaV 1.3 expression

1 RANKL/RANK 4>, H A 7 -«B AL iR %2 14
1546 F B AR (receptor activator of nuclear factor—
kappa B ligand , RANKL) 2 5§ 5 15 5 OC Az J 110 d
HE AT E 7. RANKL 5 OC ik 21t
FIkM RANK 254 )5 , 6 AL RANK $7 55 i 255t
T~ (tumor necrosis factor, TNF) 5% {& 45 3¢ K T %
TG, I B 2R OC 43 by 1 B sk 7 -6k T
MM A% N T 2 & ¢l (nuclear factor of activated T -
cells, cytoplasmic 1,NFATc1)", &1L NFATc1 ik
— AR OC K TR IE N R RGE, WIPTIm £ R IR 14
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