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Differential expression of osteopontin-related long non-coding RNAs in sodium oxalate crystallization-induced

renal tubular epithelial cell injury

ZHANG Jie! , CHEN Wei', YUAN Ji-hang’ , WANG Huan', MA Jin-zhao’, WANG Tian-tian’ , GUO Zhi-yong'*
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[Abstract] Objective To detect the differential expression of osteopontin (OPN)-related long non-coding RNAs

(IncRNAs) in sodium oxalate crystallization-induced renal tubular epithelial cell injury and to explore the role of OPN-
related IncRNAs in the pathogenesis of renal injury by crystallization. Methods The renal tubular epithelial cells (HK-2
cells) were cultured and stimulated with 20 mmol/L. sodium oxalate to establish the renal injury cells model. The OPN
knockdown in HK-2 cell injury was carried out by transfecting OPN small interfere RNA (siRNA) into the cells, which
was set up as the OPN-siRNA group; the cells in control group (NC-siRNA group) were transfected with negative
random control sequences. The IncRNAs and mRNAs differential expressions were screened and identified by Arraystar
Human IncRNA V4. 0 Microarray in two groups, and the microarray results were analyzed by bioinformatics methods.
Results Human genome IncRNA microarray results showed there were a total of 583 differentially expressed OPN-
related IncRNAs in renal injury cell model of renal tubular epithelial cell induced by sodium oxalate crystallization,
including 354 up-regulated IncRNAs and 229 down-regulated IncRNAs in OPN-siRNA group; there were a total of 235
mRNAs with differential expression, including 139 up-regulated mRNAs and 96 down-regulated mRNAs. Bioinformatics
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analysis results showed the differentially expressed IncRNAs were correlated with cell growth, enzyme activity regulation

and other biological processes. Conclusion OPN-related differentially expressed IncRNAs are involved in the mechanism

of the sodium oxalate crystallization-induced HK-2 cell injury.
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Tab 1 Primer sequences

Gene Sense

Anti-sense

Bactin

Osteopontin
ENST00000415627
ENST00000448948

NR_046764

5'-TGT GTT GGC GTA CAG GTC TTT G-3'
5'-CGG TGA AAG TGG CTG AGT TT-3'
5'-ACC TGT GCT TTA TTG GTT ATT-3'
5'-ACA GTT CTC CCC ACT CTT C-3'
5-GTT CTC TTC CCC ACT CTC G-3'

5-'GGG AAA TCG TGC GTG ACA TTA AG-3'
5'-GGC TAC AGC ATC TGA GTG TTT G-3'
5-GTG GGC TTT GCT GTT TCT-3'

5-CAC CAC TTG CCC TTC TTG-3'

5-CCT TCC TTG GCT TTC ACA-3’
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Fig 1 Expression of OPN mRNA by qPCR
NC-siRNA group: The cells were transfected with negative random
control sequence; OPN-siRNA group: The cells were transfected

with OPN siRNA. OPN: Osteopontin. * * P<C0. 01 vs NC-siRNA

group. n=3, Tks

2. 2 OPN #8 £ IncRNA 5 mRNA # %2 j
%3k B Arraystar AZK IncRNA B H (V4. 0 £
M40 173 4~ IncRNA F1 20 730 4> mRNA, i 26153
257 IR IncRNA Hl mRNA, 3% JH 8 2870 Hr i
K (FE 2A) B2 737K IncRNA 3L 583 4>, HoAp
OPN-siRNA #1315 E il 354 A~ T il 229 /,\%#
ZeiKk mRNA 3£ 235 4>, H A OPN-siRNA 24 33k

JH 139 ASF IR 96 4>, Kl B (B 2B) 2168 X 8 3
NZEFFRIE IncRNA, XJ 22 583K IncRNA #1745k
PG , 7916 H OPN-siRNA 415 NC-siRNA 41 4f
Fe 22 ik BRI 28 A R0 B T 5 ALY
IneRNA(FE 2).,

)
expressed (22 695)

~
f

w
1

P
2
&
of
\

[ ]
1

4 2 0
log; (fold change)
OPN-siRNA vs NC-siRNA
Bl 2 LncRNA RESHTHRE(A)FIALE(B)

Fig 2 LncRNA clustering analysis

plot (A) and volcano plot (B)
Red color indicates up-regulated expression and green color indicates
down-regulated expression in Fig 2A. NC-siRNA group: The cells
were transfected with negative random control sequence; OPN-
siRNA group: The cells were transfected with OPN siRNA.
LncRNA: Long non-coding RNA; OPN: Osteopontin
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Tab 2 Ten IncRNAs with the greatest expression difference

Sequence name Gene symbol Source RNA length (nt) Chr Fold change P value Regulation
ENST00000448948 RP1-122K4. 2 GENCODE 696 ChrX 8.896 445 3 0. 05 Up
ENST00000415627 AC012360. 6 GENCODE 781 Chr2 5.540 096 5 0. 05 Up
ENST00000413645 AP000473. 5 GENCODE 550 Chr21 10. 511 093 5 0. 05 Up
NR_046764 AOAH-IT1 RefSeq 573 Chr7 10. 539 770 9 0.05 Up
TCONS_00003851 XLOC_001659 RNA-seq 523 Chr2 14. 649 370 8 0.05 Up
GSE61474_TCONS_00324028 GSE61474_XLOC_062416 RNA-seq 17 159 Chr8 8.249 787 0.05 Down
T206895 G047911 RNA-seq 4651 Chr2 5.101 833 1 0.05 Down
NR_110271 LOC101927701 RefSeq 740 Chr2 5. 065 95 0.05 Down
ENST00000609367 RP11-290M5. 4 GENCODE 243 Chrl 4,727 316 1 0.05 Down
T083366 (019348 RNA-seq 462 Chrl2 4,121 5827 0. 05 Down

LncRNA: Long non-coding RNA; Chr: Chromosome
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Fig 3  Differentially expressed IncRNAs by qPCR
NC-siRNA group: The cells were transfected with negative random
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Fig 4 Gene ontology (GO) analysis of differentially expressed IncRNAs

The top several GOs were showed in the most significant enrichment (fold change>2, P<C0. 05). A-C: The up-regulated GO targets; D-F: The

down-regulated GO targets. LncRNA: Long non-coding RNA
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