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[ Abstract | Objective: To analyze the differences of IncRNA in cultured bone marrow mesenchymal stem cells (BMSCs) in
osteoporotic model rats and the functions of the IncRNA. Methods: Twelve SD rats were equally divided into the osteoporosis model
group and the control group. The osteoporosis model was made by ovariectomy. Bone mineral density (BMD) in ovariectomized rats and
sham control were determined by dual-energy X-ray bone mineral density detector. BMSCs from femur bone marrow were cultured in
vitro. The different expression of IncRNA in BMSCs of osteoporosis model (n=3) and control group (n=3) was detected by gene chip
technology, and the different biological functions of IncRNA and related signaling pathway were analyzed by GO function analysis and
the KEGG enrichment. Results: BMD in osteoporosis model rats [ (157.33 +6.28) mg/em’] , was lower than the control group rats
[ (183.33+4.50) mg/cm’] significantly (P < 0.05). A total of 32 759 gene fragments were detected in BMSCs in the osteoporosis model
group and the control group, and 8 454 IncRNA gene fragments had significant difference (P < 0.05) , among which 3 593 were up-
regulated and 4 861 were down-regulated in osteoporosis model group. Totally 4 992 IncRNA gene fragments were detected , and there
were significant differences in 116 IncRNA gene fragments in BMSCs of osteoporosis model rats, with 35 increased and 81 decreased.
Differential IncRNAs are mainly involved in the biological process of cell growth and development, and regulate protein transport

pathways. Conclusion: There were differences in the expression of IncRNA in BMSCs between osteoporosis model rats and normal rats,
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and the differentially expressed IncRNA involved in the regulation of BMSCs growth and development process or protein transport

pathway.
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Figure 1 Bone mineral density of SD rats
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Figure 2 LncRNA expression in BMSC of SD rats
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Table 1 List of significantly differentially expressed IncRNA and predicted target genes
IS log.FC Py JHEEH) P{H HEAED

XLOC_051633 7.398 2.64x107 2.44x107 ENSRNOG00000014928
XLOC_021214 6.453 4.58x10™" 1.70x10™ ENSRNOG00000014320
XLOC_040901 6.176 7.73x107™" 4.29x10”° ENSRNOG00000014928
XLOC_041384 -8.866 2.61x107 7.24x107 ENSRNOG00000016408
XLOC_036673 -8.304 2.05x107 2.07x107 ENSRNOG00000016585
XLOC_044981 -7.688 1.05x107 7.27%10° ENSRNOG00000016408
XLOC_014552 -7.534 5.18x107 1.92x10™ ENSRNOG00000017158
XLOC_029921 -6.845 8.77x107 2.79x107 ENSRNOG00000016408
XLOC_052485 -6.629 2.59x10™ 4.18x10°° ENSRNOG00000013867
XLOC_003345 -6.532 1.17x107% 1.30x10™ ENSRNOG00000013257
XLOC_056201 -6.496 8.75x107 2.79%107 ENSRNOG00000014031
XLOC_001256 -6.433 2.39x10™ 6.64x107 ENSRNOG00000015220
XLOC_059044 -6.375 7.69x107 2.67x107 ENSRNOG00000015239
XLOC_048052 -6.307 5.13x10™ 1.15x107 ENSRNOG00000015440
XLOC_040374 -6.253 2.87x107 3.35x107 ENSRNOG00000017036
XLOC_041383 -6.209 4.36x107 3.46x107 ENSRNOG00000016963
XLOC_001253 -6.195 7.89x10™* 1.39x107 ENSRNOG00000016585
XLOC_037537 -6.094 1.04x107 1.62x107 ENSRNOG00000016351
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developmental process - mm—8 32
regulation of cell growth - W7
growth - B 11
regulation of response to stimulus - H—_21
regulation of cellular protein metabolic process - W 17
regulation of extrinsic apoptotic signaling pathwa... - #3
cell growth - m 7
regulation of growth - 8
regulation of protein metabolic process - W 17
negative regulation of wound healing - §3
anatomical structure development - =23
negative regulation of response to wounding - 3
negative regulation of receptor binding - 12
positive regulation of extrinsic apoptotic signali... - 12 me
negative regulation of response to external stimul... - B8 . cc
heterochromatin - #3 . MF
membrane-bounded organelle - IEG—— 45
activin A complex - 11
activin complex - 11
nuclear lumen - .17
extracellular space - I_— 19
nucloplasm - W 13
serine-type endopeptidase inhibitor activity - #3
growth hormone receptor activity - ' 1
high-affinity basic amino acid transmembrane grans... - |1
high-affinity arginine transmembrane transporter a... - |1
high-affinity lysine transmembrane transporter act... = |1
L-arginine transmembrane transporter activity - |1
0 20 40 60

Number of genes

type

B KEGG pathway
1.929

Protein export -

1.811

Taste transduction -

Dilated cardio myopathy - 1.340

1.284

Riboflavin metabolism -

1.233

Pantothenate and CoA biosynthesis -

Ovarian steroidogenesis -

1.073

GABAergic synapse - 0.925

Bile secretion -

0.867

Insulin secretion -

4
%
x
3

Nicotinate and nicotinamide metabolism-

e
2
°
=

2 3

o- I I I

—lg(p_value)

A:GO;B:KEGG.
B3 Z5IncRNAEXSHT

Figure 3 Results of differential IncRNA advanced analysis
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