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Study on differential expression of miRNA in serum of rats after renal injury
induced by aristolochic acid I
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Abstract: Objective To screen the miRNA differential expression profile in serum of rats after renal injury induced by aristolochic
acid I, (AAI) to identify the target of miRNA in the mechanism of aristolochic acid nephropathy (AAN), and to make further study on
the mechanism of AAN. Methods Eighteen male SD rats were randomly divided into two groups, control group and AAI group (2.25
mg/kg). Rats were ip injected with AAI once daily for 14 d. On day 14, blood collected was used for the determination of miRNA in
serum by miRNA microarray; Renal pathological changes were examined by HE staining. The miRNA that expressed significantly
different would be verified by real time quantitative PCR (qPT-PCR). Target genes were predicted using bioinformatics as well as
Pathway analysis did. Results HE staining revealed that kidneys were damaged with different degrees. By significance analysis of
microarray based on microarray screening, significantly different expression of five miRNA (miR-10a-3p, miR-207, miR-3594-3p,
miR-874-3p, and miR-9a-3p) which were up-regulated were obtained, while there were no miRNAs which were down-regulated.
qPT-PCR approved the results as well. It was suggested that 16 genes, such as Rhebll and Usp10, might be the target genes. Pathway
analysis showed a greater correlation between MAPK signaling pathways. Conclusion The differential expressed miRNAs obtained
by gene analysis might be related with AAI and further studies on the mechanism of some miRNA would be a new target of gene
therapy and provide an effective basis for the further studies of bioinformatics.
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2.5 miRNAs B qRT-PCR I&iE

miRNAs ] ¥ Ak R4 20 pL, Hoh
2XmiRNA RT Solution mix 10 pL, miRNA RT
Enzyme mix 2 pL, Total RNA/micro RNA 2 pg/100
ng, RNase-free water. 5% F2/7: 37 “C. 60 min,
85 ‘C.5min, 4 Ci#4 . qRT-PCR W AKF& 20 uL,
Horp 1 pL B G ™10, 2 uL 51WR S (10
umol/L), 10 uL 2XSYBR green, 7 uL /K. KW
fF: 95 C. 5min, 95 ‘C. 30s, 60 ‘C. 30s, 40
MG, BLU6 MBI, LL 27 (C ARG
WEMED) RonFERREE, #9597 W& 1.

% 1 T miRNAs real-time PCR HIER5> 514
Table 1 Primers used to perform real-time PCR of miRNAs

51 SIS (5°—3”)
miR-10a-3p-RT CAAATTCGTATCTAGGGGAATA
miR-10a-3p-F CGCAAATTCGTATCTAGGGGAA

CACACCGCCTCTGCCCGCTAGT
CACACCGCCTCTGCCC

miR-3594-3p-RT
miR-3594-3p-F

miR-9a-3p-RT ATAAAGCTAGATAACCGAAAGT
miR-9a-3p-F GCGCATAAAGCTAGATAACCGA
U6-R AACGCTTCACGAATTGCGT
U6-F CTCGCTTCGGCAGCACA

2.6 #% miRNAs B){ESBEE ST
5 KEGG (Kyoto Encyclopedia of Gene and
Genomes) #(#z/%E (http://www.genome.jp/kegg/)
XSO RS H Y miRNAs FEIE PRIEAT (5 5 00 % 2 3
PES T A #T 4t FoR A Fisher K5 AAS I A ALK
T4, P<0.05, FDR<<0.05 WA 2 5+ BAT 48
HER-3E
2.7 FSHR

KH GraphPad Prism 6 A3 T AL GETH 04T
A IR EE R B R 31T 22 00 #, B DAY +5 RoRs
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ALK, TR A D7 R S AN e,
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B WL R AN RIS, CO B s . 25 0L 1.
AU FTITR BoR, 225 mg/kg AATESE ip 45
Zy14d )5, KRIMGTHYE (Co. JREZ (BUN)
ACFIETF R (P<0.05); ShiAARSZIEE R 2.25
mg/kg AAL AJE K B0 o

1 AAL 575 14d FAR SIEAARIELL
Fig. 1 Pathological changes in kidney tissue of rats after 14 d

of AAI administration
3.2 miRNAs & F#&45 R
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miRNAs , 4 %] /& miR-10a-3p . miR-207 .
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Bl 25 G Bkl oG 22 R A ) miRNAs.
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2 KRMLFEPERFTEEZE LA miRNAs

Fig. 2 miRNAs with significant up-regulation of differential expression in serum of rats
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CIE
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if miRBase. miRDB. miRanda 3 4L LA T £
P ETUNZ 5 P miRNAs FHRERE], & 7E 3 Fhdl
s e P I SR DR D i AR R BE D, &5 SRR 2,

miR-10a-3p miR-207 miR-9a-3p miR-874-3p miR-3594-3p
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Fig. 3 Determination of qRT-PCR in each miRNA
2 miRNAs HI#0E R 7
Table 2 Target gene prediction of miRNAs
miRNA HEIE AEHE D fifd

miR-10a-3p Rhebl1 Ras homolog enriched in brain like 1

miR-10a-3p Uspl0 ubiquitin specific peptidase 10

miR-207 Trim39 tripartite motif-containing 39

miR-207 Slco2bl solute carrier organic anion transporter family, member 2b1

miR-207 Cdk9 cyclin-dependent kinase 9

miR-207 Tm2d2 TM2 domain containing 2

miR-9a-3p Mtfmt mitochondrial methionyl-tRNA formyltransferase

miR-9a-3p Itgbl integrin, beta 1

miR-9a-3p Tceal transcription elongation factor A (SII) 1

miR-9a-3p Onecutl one cut homeobox 1

miR-9a-3p Myhl0 myosin, heavy chain 10, non-muscle

miR-9a-3p Stel stanniocalcin 1

miR-9a-3p Pfkm phosphofructokinase, muscle 1

miR-9a-3p Id4 inhibitor of DNA binding 4

miR-874-3p Slc6al8 solute carrier family 6, member 18

miR-874-3p Nr2c2 nuclear receptor subfamily 2, group C, member 2

3.5 miRNAs BIE S B

R 45 00t ) #E S DY, o H AT S T i
B, AAT KRS X IAALE:, 255 miRNAs 2
5T Z2AMG 5 iy, R R A g A
YIlEA (rmo04146). MAPK {5 5l (rno04010).
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H R (mo00512) FARI & 5 B (mo00072)
SRR, WK 4,
4 g
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RISR - BB PUIR R A i 25 s,

U AA TR AAN, 51T A5, (HlT
ANEFHIH ZifE 1 AAN FERAE R A, H5R AT
XF AAN A TR AL B AAN U A]y6 S bEAT 2 ff v ot
FHEAF

ITAEK, miRNAs FDIRENT T0BRERSZ 3 AT
(IR, ZhU5 miRNAs 52 ik by 40 25
mRNA [ 33 dEgifd X 38 (3°UTR) AT8eise s
X A, AR E R e A DR 3R
15, miRNAs DIREWF ST AR T R A 1)
fif o » fELFH T miRNAs IR 4 AT 55 - AN e 4
VLPE, —/> mRNA fE#E 2 miRNAs {5, JER—
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Fig. 4 Pathway analysis of miRNA (part)
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