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Differential analysis of microRNAs in zebrafish gills under hypoxic stress
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Abstract: In order to study the biological function of microRNAs (miRNAs) in response to hypoxic stress, we perfomed high-
throughput miRNAs sequencing in the gill tissues of zebrafish (Danio rerio) under hypoxic stress and normoxic condition, and
analyzed the differences in miRNAs expression in the gill tissues of zebrafish. The results show that a total of 15 miRNAs are sig-
nificantly differentially expressed in the gills of zebrafish under hypoxic stress and normoxic condition, among which 13
miRNAs were up-regulated significantly and 2 miRNAs were down-regulated significantly. Moreover, we performed a correla-
tion analysis on miRNAs sequencing and zebrafish gill transcriptome, and predicted the target genes for 28 heat shock protein
genes that were significantly differentially expressed under hypoxic stress and normoxic condition screened in the previous stage.
The result shows that miR-455-3p, which was expressed significantly low under hypoxic stress, targeted to increase the expres-
sion of hspal4 and dnajb6b and enhance the adaptability to hypoxic stress. In addition, miR-194a and miR-155, which were
highly expressed under hypoxic stress, targeted five heat shock protein genes (hspal2a, dnajc5aa, hspb7, hsp70.3, dnajb2) and
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four heat shock protein genes (hspal2a, hspg2, hspal3, dnajb2) to regulate zebrafish's adaptation to hypoxic condition.

Keywords: Danio rerio; miRNAs; High-throughput sequencing; Heat shock protein gene; Target gene prediction
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Table 1 Prediction of down-regulated miRNAs target genes in hypoxic and normoxic gills of D. rerio

miRNAZ B HOAE e
miRNA name Gene binding

VL IR DX ) Tt e o

Predicted pairing of target region

dre-miR-455-3p hspal4 935—941 5'..UCCUCACAGUGCGGGGGCACAUU...
¢ euscabdAccuudddateti

dnajb6b 1157—1163 5'..AUAAACAUAAAAAGA GGCACAUU...
3"  GCUACAUCAGGUUC C|C|JG|I|J|GI|LLU

1829—1835 5'..GGGGAAAACACAAAA GGCACAUU...

3"  GCUACAUCAGGUUC CCGUGUAU
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Table 2 Prediction of up-regulated miRNAs target genes in hypoxic and normoxic gills of D. rerio

miRNAZ R AL B A I DX FT0 X
miRNA name Gene binding Site Predicted pairing of target region
dre-miR-194a hspal2a 2262—2268 5'..UGUUUGUCACA CUAGUGUUACAG...

| [T
3" AGGUGUACCUC GCCGACAAUGU

dnajc5aa 4114—4120 5'..UUGUUUCAAAUGGUAUGUUACAU...
| LIFIT
3'  GGUGUACCUCAACGACAAUGU
hspb7 1644—1650 5'..ACAAACAAACAAAAUUGUUACALU...
P
3'  GGUGUACCUCAACGACAAUGU
hsp70.3 245—251 5'...CAUUCAUGUUCAUGUUGUUACAU...
LT PITEL
3'  GGUGUACCUCAACGACAAUGU
dnajb2 3834—3840 5'... UUUCCACAUUUUUUAUGUUACAG...
| | L
3 GGUGUACCUCAACGACAAUGU
dre-miR-155 hspal2a 2771—2777 5'..UUUUAGCAUUGUUUUAGCAUUAG...
FETTTT T
3'  GGGGAUAGUGCUAAUCGUAAUU
hspg2 3611—3617 5'..UUUAAACAAAAAAGGAGCAUUAC...
LTI
3" GGGGAUAGUGCUAAUCGUAAUU

hspal3 308—314 5'..UUUUGAUAAUGUGCAAGCAUUAU...

3" GGGGAUAGUGCUAAUCGUAAUU

903—910 5'...CCUCUUAAAUCUGGAAGCAUUAA...
BERRN
3'  GGGGAUAGUGCUAAUCGUAAUU
dnajb2 1484—1490 5'... UGCUAACAUCAUGCUGCAUUAAA...
LEITTT
3' GGGGAUAGUGCUAAUCGUAAUU
3420—3426 5'..AAACUAGUCAUUAUUGCAUUAAU...
L[] BINRR
3'  GUGGUUAGUCAGCUUCGUAAUG
dre-miR-130c hspal2a 3219—3225 5' .-.GUGA(‘ZUGI‘JA[{[‘JUUC/‘\[‘J?‘G??(‘:?(‘}...
3'  UACGGGAAAAUUAUAACGUGAC
4709—4715 5'...AUGUUGCUAUCGAAAUGCACUAA...
L] [T
3' UACGGGAAAAUUAUAACGUGAC
dnajb2 920—926 5'...GUGAUGAAUGUAUAGUUGCACUU...
FITTTT
3'  UACGGGAAAAUUAUAACGUGAC
dre-miR-9 dnajc5aa 2348—2354 5' ,..UAAUAAAUUAAAAAU‘C‘ClA‘AlA‘G‘AA...
3' AGUAUGUCGAUCUAUUGGUUUCU

dnajb2 5033—5039 5'...AUCAAAAAUGAAACAUGGUGCUA...

3" UGUGACUAAAGUUUACCACGAU
dre-miR-29a hspg2 2832—2839 5'...AUCAAAAAUGAAACAUGGUGCUA...

3" UGUGACUAAAGUUUACCACGAU

dre-miR-96-5p dnajb2 2290—2296 5' ...AAUAUUUCAAAAUGCIlJ(‘}‘C(‘Dz‘M‘M‘%A. -
3' UCGUUUUUACACGAUCACGGUUU
5045—5051 5'..UUCCCAAAGACAGGUGUGCCAAG...
L1 [TLET
3' UCGUUUUUACACGAUCACGGUUU
5094—5100 5'..UGAGGCUAUAAAUGCUGCCAAAG...

FITITTT
3' UCGUUUUUACACGAUCACGGUUU

WA RIZE4E, dnajb2 J2& 23 5 dHMN A GHFEE miRNAs $LEIH] dnajb2 FEH AL, A 0T REEE
Z—, FBEM dnajb2 B, TTLUEN, 54 TXMEREREE FEVRM S RENE .
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