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Abstract: Objective To develop a protein-protein interaction network based on osteoporosis-related genetic
genes and to find molecular complexes and unreported or least reported proteins concerned with osteoporosis.
Methods Based on 177 genetic genes searched from OMIM database and text data mining from PUBMED,
a protein-protein interaction network of osteoporosis was established using Cylosacpel and Agilent Literature
Search software. Molecular complexes in network were detected using MCOMD algorithm. The combining
proteins in the molecular complexes were analyzed using Gene Ontology (GO) tool. The analysis included
molecule function, biological process, and cellular component. Results The protein-protein interaction
network had 863 nodes ( proteins) , 2925 edges ( interactions) , and 4 molecular complexes. The 18 proteins
combining in the complexes concemned with osteoporosis were unstudied or less studied. Conclusion Based
on OMIM database, protein-protein interaction network of osteoporosis could be established. Proteins-related
to osteoporosis that were unreported or least reported could be found.
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GO-ID P-value Function Genes
Complex-1
43565 1.99E-07  sequence-specific DNA binding RAX, BARHL1, GBX2, PAX6 , HOXD12 , HOXA9 , HOXD13, TLX2,
HOXD11
3700 2.27E05  transcription factor activity RAX, BARHL1, GBX2 , PAX6 , HOXD12 , HOXA9 , HOXD13 , TLX2,
HOXD11
PA HOX,
30528 4.64E-04  transcription regulator activity RAX, BARHL1, GBX2, PAX6, D12, HOXA9, HOXD13, TLX2,
HOXD11
55106 1.76E-03  ubiquitin-protein ligase regulator activity CDKN2A
55105 1.76E03  ubiquitin-protein ligase inhibitor activity CDKN2A
Complex-2
4228 8.79E04  gelatinase A activity MMP2
46703 1.76E-03  natural killer cell lectin-like receptor binding MICB
3836 2. 63E-03 bet.a-.galactoslde alpha-2, 3-sialyltransferase STACAL2
activity
4035 3.51E-03  alkaline phosphatase activity ALPPL2
4222 4.00E-03  metalloendopeptidase activity ADAMS ,MMP2
Complex-3
ICAM1 , IL18, ITGB2/CD18, TLRA, IL1S, SMAD1, TLR7T, SRC,
4871 1.85E-07  signal transducer activity ITGAM ,TNFSF11,TNFRSF11A,CD44,CD69 ,MAPK14,FCGRIA,
HBEGF ,SH3BP2
ICAM1, 1118, ITGB2/CD18, TLR4, IL15, SMAD1, TLR7, SRC,
60089 1.85E-07  molecular transducer activity ITGAM ,TNFSF11,TNFRSF114,CD44,CD69 , MAPK14 ,FCGRIA4,
HBEGF ,SH3BP2
CSF2 ,1L18, TLR4, TNFSF13, ITGB2 , IL15, TLR7, ITGAM , SRC,
T BTK, ALCAM , CD9, TNFRSF11A, CD44, FCGR1A, IFNG, EGF,
3515 4.36E07  protein binding GAPDH, ICAM1, SELL, SMADI, THYL, TNFSF11, SGSM3,
MAPK14 ,HBEGF ,ENG ,SH3BP2
g ALCAM ,CSF2, TNFSF11, IL18, IFNG, HBEGF , TNFSF13, IL1S,
5102 1.53E06  receptor binding EGF, THY
5125 5.21E-06  cytokine activity CSF2 ,TNFSF11,IL18 ,IFNG,TNFSF13 ,IL15
Complex-4
46983 5.89E-04  protein dimerization activity ATF6 ,XBP1 ,DDIT3/CHOP
T ATF6, HSP90B1, XBP1, ERN1/IREl, EIF2A, HSPA5/BIP,
5515 1.44E-03  protein binding EIF2AK3/PERK,DDIT3
43565 1. 86E-03 q pecific DNA binding ATF6 ,XBP1 ,DDIT3
4694 2. 01E03 e\lxkaryotlc‘ t'ranslatwn initiation factor 2alpha EIFLAKS
kinase activity
46790 2.51E03 virion binding HSP90B1
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GO-ID P-value Process Genes
Complex-1
8040 3.78E06  axon guidance GBX2,PAX6 ,UNC5C,TGFB2
48699 6.44E06  generation of neurons BARHL\ ,GBX2 ,PAX6 ,UNC5C,TLX2 ,TGFB2
1501 7.63E-06  skeletal development RAX ,HOXD12 ,HOXD13,COL2A1 ,TGFB2
22008 9.76E06  neurogenesis BARHL1 ,GBX2,PAX6 ,UNC5C,TLX2 ,TGFB2
7423 2. 11E05 sensory organ development RAX ,GBX2 ,PAX6,TGFB2
Complex-2
48585 3,97E-04  negative regulation of response to stimulus MICB,TGFB1
2683 6.49E-04  negative regulation of immune system process MICB,TGFB1
0817 1. 03E03 .defense' response to fungus, incompatible TGFBI
interaction
9814 1.03E03  defe ponse , i patible i TGFB1
51280 L. 03E03 negsjuve .reg\lxlat\on of release of sequestered TGFBI
calcium ion into cytosol
Complex-3
' . ) CSF2, IL18, TNFSF13, TLR4, IL15, SMAD1, TLR7, BTK,
s1242 4.45E-10  positive regulation of cellular process THY\,TNFRSF114, NFSF11,IFNG, HBEGF ,EGF ,ENG
.. , . CSF2, IL18, TNFSF13, TLR4, IL15, SMAD1, TLR7, BTK,
48518 1.77E09  positive regulation of biological process THY1, TNFRSF114, TNFSF11,IFNG, HBEGF ,EGF ,ENG
. - ICAM1 ,CSF2 ,TNFSF11 ,TNFRSF114,FCGR1A,IL18 ,IFNG,
2376 2.77E08  immune system process TLR4, TNFSF13 ,ITGB2 ,IL15 , TLR]
CSF2,TNFRSF114, 11 F,TNFSF13 ,SMAD
42127 4.75EQ7  regulation of cell proliferation ’ IL18, IFNG, HBEGF , 3,5MADL,
IL15 ,EGF
8284 5.01E-07  positive regulation of cell proliferation CSF2 ,TNFRSF11A,IL18 ,HBEGF ,TNFSF13 ,IL15 ,EGF
- Complex-4
30968 1. 89E-11 endoplasmic  reticulum  unfolded  protein ATF6 ,ERN1, EIF2AK3 , DDIT3
response
6984 1.67E-10  ER-nuclear signaling pathway ATF6 ,ERN1 ,EIF2AK3 ,DDIT3
6986 9. 11E09  response to unfolded protein ATF6 ,ERN1 ,EIF2AK3 ,DDIT3
51789 9.11E09  response to protein stimulus ATF6 ,ERN1,EIF2AK3 ,DDIT3
33554 3.71E07  cellular response to stress EIF2A ,EIF24K3,DDIT3
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GO-ID P-value Component Genes
Complex-2
5576 5.60E05 extracellular region PXDN, ST3GAL2, BGN, COL21A}, IFI30, MMRN1, MMP2,
TGFB1
5578 8.23E05  proteinaceous extracellular matrix BGN ,COL21A1 ,MMP2 ,TGFB1
31012 9. 04E-05 extracellular matrix BGN ,COL21A1 ,MMP2 ,TGFB1
31093 3.57E-04  platelet alpha granule lumen MMRN1,TGFBI1
60205 4.02E-04  cytoplasmic membrane-bounded vesicle lumen ~ MMRN1,TGFB1
Complex-3 (
9929 2.87E08  cell surface ICAM1 ,CD44 ,SELL ,CD69 ,HBEGF ,ALPP ,THY1
ICAM\ , SELL, ITGB2, TLR4, IL15, ITGAM, THY1, CD9
. . 1 , , , , , , , ,
5887 6.01E-08 integral to plasma membrane TNFSF11,CDa4 ,CD69  HBEGF ,ENG
ICAM1, SELL, ITGB2, TLR4, ILIS, ITGAM, THY1, CD9
] o 1 , . f s ) ) , ,
31226 7.08E-08 intrinsic to plasma membrane TNFSF11,CD44 ,CD69  HBEGF ,ENG
ICAM1, CSF2, TNFSF11, IL18, IFNG, HBEGF, TNFSF13,
5615 1.40E07 extracellular space IL1S ,EGF
ICAM1 ,SELL ,ITGB2,TLR4 ,IL15,SRC,ITGAM , THY1 ,CD9,
44459 1.17E-06 plasma membrane part TNFSF11,CD44 ,CD69 , HBEGF , ENG
Complex4
44432 2.94E06  endoplasmic reticulum part ATFG6 ,HSP90B1 , ERN1 ,HSPAS , EIF2AK3
5783 1. 70E-05 endoplasmic reticulum ATF6 ,HSP90BI1 ,ERN1,HSPAS ,EIF2AK3
5789 6. 40E-05 doplasmic reticul b ATF6 ,HSP90B1 ,ERN1 ,EIF2AK3
! envelope-endopl icul
42175 7. 11E05 perencop reNCuMT - 4TF6, HSPOBI ,ERN1 , EIF2AK3
network
5788 5.02E04  endoplasmic reticulum lumen HSP90BI1 ,HSPAS

RAKIEREURSEMF FRMHEEXR, K
e, 454 SCRR B 425 3 T 4 R A 3X A P 45 R R 5
HA/REAREHEERMNSE,

B OMIM #2489 177 MREHXER, &5t
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BMP2, BMP4, TGFBI1, SMADI, SMAD2, SMAD3,
SMADS , SMAD6, SMAD7, TNFA, IL1B, IL6, IL10,
PTH, TNFRSF11 ( RANKL ), TNFRSF11B ( OPG ),
TNFRSFI1A ( RANK ), RUNX2, ERNI, ALPL,
NOTCHI, NF-KAPPAB, CYP17Al, UGT2B17,
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RRRER ST RAXTFMERE —EHELH,
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