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Identification of key biomarkers and analysis of immune infiltration of cells in
postmenopausal osteoporosis
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Abstract: Objective Postmenopausal osteoporosis (PMOP) is a usual clinical disease in postmenopausal women, but there is no
effective therapy at present. This research designed to recognize the important changes in gene expression, and to provide clinical
reference. Methods We downloaded gene expression dataset GSE56116 from GEO, and dissected of differentially expressed genes
(DEG), Kyoto Gene and Genomic Encyclopedia ( KEGG) expansion pathway, Gene Ontology (GO ), and protein-protein
interaction ( PPI) cyber. In total, six hub genes, including FOS, SYK, HCK, SELL, CCR1, and NLRP3, were elected. Results
The immune infiltration profiles varied significantly between osteoarthritis and normal controls. Compared with normal tissues,
PMOP tissues contained a lower proportion of activated T cells CD4 memory ( P <0.05). Finally, the expression levels of NLRP3
hub genes were confirmed with GSE7429. Conclusion In summary, this research helps us to realize the molecular mechanism of
PMOP generation and offers a new direction for the treatment of PMOP.
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The top 10 Gene Ontology (GO) functions and Kyoto Encyclopedia of Genes and Genomes ( KEGG) pathways enriched for

Table 1

the genes involved in significant module

BT 10 T g L5 R

5 H PE WE BaWEN
G0:0006954 inflammalory response( BP) 2.36x10°° 6 SIGLEC1, CCR1, HCK, NLRP3, SYK, S100A12
GO0 ;0045087 innate immune response ( BP) 0. 002360 4 NCF1, NLRP3, SYK, S100A12
. . SIGLEC1, LILRB2, €D93, CD33, CCRl, SYK,
G0:0005886 plasma membrane ( CC) 0. 004144 8 CD163, SI00A12
G0:0050764 regulalion of phagocylosis (BP) 0. 005881 2 HCK, SYK
G0:0030246 carbohydrate binding ( MF) 0. 006885 3 SIGLEC1, CD93, CD33
G0 ;0004872 receptor activity ( MF) 0. 008381 3 LILRB2, CD93, CD33
G0:0007267 cell-cell signaling ( BP) 0.011450 3 LILRB2, CD33, CCR1
G0:0016032 viral process ( BP) 0. 015630 3 CD93, HCK, SYK
GO;Oq5 1.090 1'egulal10'n' of sequence-specific DNA binding 0. 016260 5 HCK, SYK
transcription factor activity (BP)
G0 :0038083 ~ peptidyl-tyrosine autophosphorylation ( BP) 0. 025900 2 HCK, SYK
hsa04666: Fc gamma R-mediated phagocytosis 0. 003933 3 NCF1, HCK, SYK
hsa04380; Osteoclast differentiation 0. 009348 3 LILRB2, NCF1, SYK
hsa04062; Chemokine signaling pathway 0.018290 3 NCF1, CCR1, HCK
F 2 I cytoHubba fi#E#y 15 4>t B 2.6 Ry g AR TE S A
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(a) The PPI network of DEGs was constructed using Cytoscape. (b) The most significant module was obtained from
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Fig.5 Six hub genes were identified by overlapping the
first 15 genes in the cytoHubba

D, S0 B R B A BT 7 AR R 45 AR AR B D A iy
KEB GRS, BFE B AT W 40 M b 58
RN, FLV, 0 40 I EL A T BRI 4 A % D Qg
i, il LUK 25(OH) D, /5] 1,25(0H),D,
iR B LA 2 D TR S Sk T AL S HE
VEF o oAb, 2 BRI 5% 26 B 58 K 4k 4 i 22 45 i 38
AR W T 2 ) S A R0 1T A S B e i i
T L 1 S W B 7 AL AR B R Y
AR A 261, K e BT 5 s A0 TAT A9 AF 52 T 3R AT S %
fO BT AR DI RB A SR, FRATHE DI, i 6 I PR 23 5k e K 4
PBE 25 G5 5 W6 I T O TR, O T e M 9 2% 0
LRSS, B A S BCR R AT B R

pe

« Riast ool resting
# Sasi o acbrted

a

U :a GSES6116 #Hi4k 13 A~BEA 22 4G 58 4R L T #6 9 AR 6 71 4 L s b PMOP 5 IE 3 3 I 41 S 0 IR W 1 22 7
IE 5 R4 5 W €5, PMOP 419 41 ¢, P<0. 05,
B 6 PMOP i 15 1E % % Fi 4 i S e i T 1% L

Fig.6 The landscape of immune infiltration between PMOP and normal controls

g
® Depdic cels actated

KEGG @i/t £, ZF HEN FES 5H K
MRGRETR, 82 BERYRBEORA
G101 IR AR 2R A B AT RS I R 1 s A
S A, THE T3 M5 TR A ALE AT LU
TR B A B P S RYATT o AESRBE R FRA & B,
BB 2 5 B AR GO 5 540 T P S E RV L e
KA RN AL & B B, X 5 RATZ 801 2 fE
HEMNER -3 WA HAHFE T 6 R
K. FOS, SYK, HCK. SELL, CCR1. NLRP3, X
NLRP3 J&: £ M B 1Y — A SR L N, b 36 N 78 5 1= 1ok
Kb % B EAER, NLRP3 f D) RE AW RE 2 5
BUBRY IO R EJ g e N % SR o
KIHG SYK FE4E SR MR ALY ITAM 8 B 40 il 1%
BmEXRTE" SYK R PRl PB4 ES
16 S BB 40 4 . HCK R SRC 78 A B 40 g
HEAMASEZSWIIRE, T HCK 78 B8 i R B
A3 O AR B Y . CCR1 BT DB A5 B 40 i A
T B 4 M P9 Zh B R 24k, LA B w3 b B 4 i A B s
T 122 ) BRSSP 1220 S 48 e 3 A T 4 T A
AR5 #18 CCR1™ . B, WX s IR A T
fi A B T B PMOP JB 1 Ay S AL . 28 i, TR A1
9T 0 JR BRI, B i — 25 I AR B Sk 36 E e
THEAR SR 2%t UG BB 5 P2 AR AR R 35 30

L, RATHE T 308 M ERIR 6 R
HF—EEEER, EE 5T T 272 E NG
S B A I TR 0 R B B S O R S IR
BRAHZE 4, R T PMOP I 1E 3 %t B8 = ] f 28
BEER . XAERZEAGITRME T TR S %
.

* % e o
. 0]
LB A gl v
FFAEES & s P )
ISt ddd
MR P R A
L a0 S
& ,‘t‘

b



384

2021 4 3 A% 27 %% 3 4] Chin J Osteoporos, March 2021, Vol 27, No.3

82
e
51
HE X RN SR, Y Rl R BRI 3R KK
7 SRUETE GSE7429 ¥ P LI CHEIH YR
K-
Fig.7  Validation of the expression levels of selected

based on GSE7429
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