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Tab.1 Mature sequences of miR-34 in different species
IR Yk AR TRSFIF5
Serial number Species miRNA name Conservative sequence

Seylla paramamosain spa-miR-34 UGGCAGUGUGGUUUGCUGGUUGU
MIMAT0001269 Danio rerio dre-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0000255 Homo sapiens hsa-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0000542 Mus musculus mmu-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO000350 Drosophila melanogaster dme-miR-34 UGGCAGUGUGGUUAGCUGGUUGUG
MIMAT0009516 Capitella teleta cte-miR-34 UGGCAGUGUGGUUAGCUGGUUGU
MIMATO009475 Branchiostoma floridae bfl-mir-34 UGGCAGUGUGGAUAGCUGGCCGUUU
MIMAT0012917 Equus caballus eca-mir-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO000005 Caenorhabditis elegan cel-miR-34 AGGCAGUGUGGUUAGCUGGUUG
MIMATO000815 Rattus norvegicus rno-miR-34 UGGCAGUGUCUUAGCUGGUUGU
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Serial number Species miRNA name Conservalive sequence

MIMAT0002494 Gorilla gorilla ggo-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0002495 Ateles geoffroyi age-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0002496 Pan paniscus ppa-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0002497 Pongo pygmaeus ppy-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0003578 Xenopus tropicalis xtr-miR-34a UGGCAGUGUCUUAGCUGGUUGUU
MIMAT0002499 Macaca mulatta mml-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMAT0002500 Saguinus labiatus sla-miR-34 UGGCAGUGUCUUAGCUGGUUGU

T AL FOR58 AR R BB, T RIZk R F 775

Note ; The same nucleotidesare in red, seed sequences are underlined.
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2.2 spa-miR-34 $MEE BTN
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2] 66 4~ spa-miR-34 YRR (£ 2),

Tab.2 The intersection of miR-34 target genes were predicted by two kinds of online tools

NCBI Z 75 2R 5
NCBI accession number Gene name Abbreviation
¢i 1188011192 | gb | EU679503. 11 protein-disulfide isomerase PDI
211198444890 | gb | FJ015041. 1 | cell division cycle 2 CDC2
211209972749 | gb | FJ265877. 1| ubiquitin-conjugating enzyme E2 UBE2I
211220898728 | gb | FJ548926. 1 | eyelin H CCNH
211222160394 | gb | FJ613627. 1| Sox14 protein Sox14
211225908472 | gb | FJ800570. 1 | ubiquitin carboxyl-terminal esterase L3 UCHI3
211226423346 | gb | FJ812091. 2 | thioredoxin peroxidase TPx
211260159565 | gb | GQ847862. 1 | mitogen-activated protein kinase MAPK
211260586475 | gb | G(892832. 1 | catalase CAT
211260908212 | gb | GQ903728. 1 | Ras-related protein Rap-1b precursor RAPIB
211262400962 | gb | F]774661. 1 | copper/zine superoxide dismutase CuZnSOD
211262401060 | gb | FJ774711. 1| arp2/3 complex 20 kd subunit ARPC4
211262401450 | gb | FJ774909. 1 | importin alpha 2 KPNA2
511262401468 | gb | F]774918. 1| serine protease inhibitor SPIN
¢i 1281372506 | gb| GU213434. 1 | eytosolic manganese superoxide dismutase precursor <MnSOD
211295919776 | gb | HM036654. 11 G protein-coupled receptor 89 GPR89
#i1302746226 | gb | HM988726. 11 eyclin A CCNA
211369725032 | gb | J(327142. 1| toll-like receptor TLR
£i 1374095531 [ gb | IN655170. 1 | arginine kinase gene Akl
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NCBI Accession number Gene name Abbreviation
¢i 1375081799 | gb | FJ774773. 2| serine prolease SPR
¢ 1375298902 | ¢b | IN828652. 11 arginine kinase Ak2
¢i 1377830328 | ¢b1JQ316171. 11 MAP kinase-activated protein kinase 2 MAPKK
21380003169 | gb 1 JQ421462. 11 CHH protein( C1) CHH(C1)
¢ 1380003171 | gb 1 JQ421463. 11 CHH protein( 2) CHH( (2)
¢ 1380003173 | gb 1 JQ421464. 1| 14-3-3 protein 1433
¢ 1380042037 | ¢b 1 JQ218935. 11 1433 zeta 143:3¢
¢i[381145578 | ¢b1JQ681527. 11 leucine-rich repeat proteins LER
¢i 381413271 | gb| JF769191. 11 arginine kinase AK3
¢ 1383478995 | ¢b 1 JQ855710. 11 molt-inhibiting hormone MIH
21385152622 | ¢b 1 JQ069030. 1| ALF1 ALF1
¢ 1387571562 | ¢b 1 JQ860424. 1 sarcoplasmic caleium-binding protein scp
2388267610 | ¢b1JQ031765. 11 arginine kinase Ak4
21391092522 | ¢b 1 JQ867383. 2| protein phosphatase 2A regulatory subunit B PPP2R2C
21391226685 | ¢b 1 JQ812807. 11 crustacean hyperglycemic hormone CHH
21391234246 | ¢b 1 JQ855709. 2| molt-inhibiting hormone 2 MII2
21391234248 | ¢b 1 JQ855711. 2| crustacean hyperglycemic hormone 2 CHH2
211393395459 | gb1JQ821373. 11 ecdysteroid receptor 2 FcR2
21393395461 | ¢b 1 JQ821374. 11 ecdysteroid receptor 3 FcR3
¢i 396582126 | gb| HM352791.2]  farnesoic acid O-methyltransferase intermediate isoform FAMeT1
21396582127 | gb| HQ587049. 2 | farnesoic acid O-methyltransferase long isoform FAMeT2
21396582128 | gb | HQ587050. 2| farnesoic acid O-methyltransferase short isoform FAMeT3
¢ 1397746025 | ¢b | TX094506. 1| gamma-interferon-inducible lysosomalthiolreductase GILT
2399138602 | ¢b | TX081268. 11 SUMO-activating enzyme subunit 2 SUMO-2
21399138608 | ¢b | JX081271. 11 neural precursor cell expressed developmentally down-regulated 8 NEDDS
211399936381 | gb | IX104658. 1 voltage-gated calcium channel beta subunit transeript variant 1 VGCCBI
211399936383 | ¢b | IX104659. 1| voltage-gated calcium channel beta subunit transeript variant 2 VGCCB2
21399936385 | b | IX104660. 1| voltage-gated calcium channel beta subunit transeript variant 3 VGCCB3
21399936389 | b | IX104662. 1| voltage-gated calcium channel beta subunit transeript variant 5 VGCCBS
21401063443 | ¢b | TX268543. 1| glyceraldehyde-3-phosphate dehydrogenase 1 GAPDHI1
¢ 1402485601 | gb | JX257000. 1| glyceraldehyde-3-phosphate dehydrogenase2 GAPDH2
¢ 1408690851 | gb | TX094504. 1| macrophage migration inhibitory factorl MIF1
21414073165 | ¢b 1 JQ863320. 11 thioredoxin TXN
21432332884 | ¢b | X131610. 11 macrophage migration inhibitory factor2 MIF2
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NCBI #75 T 2R 45
NCBI Accession number Gene name Abbreviation
211442540096 | gb | JX987068. 1 | heat shock protein 90 HSP90O
211443614326 | gb | JQ864188. 1 | clone PXQ014G02 thioredoxin 1 TXN 1
#i1507118478 | gb | KC685376. 1 antimicrobial peptide hyastatin AMPH
¢i1522209736 | gb | KC750206. 1 | crustacean hyperglycemic hormone 3 CHH3
¢i111228221211gb| KC817503.21  red pigment concentrating hormone RPCH
411552968763 | gb | KF155698. 11 pelle-like kinase Pelle
#i1576250968 | gb | KC711049. 1 cytokine receptor CR
#i1576250985 [ gb | KC711050. 1| signal transducer and activator of transcription STAT
211748203607 | gb | KM189809. 1 | glutamate dehydrogenase GDH
211906542615 | gb | KJ728649. 1 | gamma-interferon induced thiolreductasel GILT1
211906542662 | gb | KJ728653. 1| gamma-interferon induced thiolreductase 3 GILT3
211908301803 | gb | KJ728659. 1 | macrophage migration inhibitory factor3 MIF3
211924658744 | ¢b | KP979704. 11 14-3-3 protein isoform B 14-3-3B

2.3 spa-miR-34 $LEER GO 4547

Hik— A spa-miR-34 PHLEL N, X4
A 66 ML FETT GO SR EESHT, GO &
i35 56 MEFEM GO AW rd BIERER,

Yreed e (23).
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&3 spa-miR-34 FIMBERE CO £ RTELH
Tab.3 GO biological process analysis of predicted targets of spa-miR-34

GO &5 YR
GO number

Biological process

HENHE

Number of gene

ALK

Gene name

¢MnSOD, TXN,TXN 1, CuZnSOD,

G0:0055114  Oxidation-reduction process 9 IPx.CAT GDILGAPDIHI GAPDIZ2
G0:0016310  Phosphorylation 4 Ak1,Ak2, Ak3, Ak4

G0:0070588  Calcium ion transmembrane transport 4 CACNB41,CACNB42 ,CACNBA43 , CACNBA4S
G0:0006351  Transcription , DNA-templated 4 CCNH, EcR2 ,EcR3,STAT
G0:0045454  Cell redox homeostasis 3 PDI, TXN, TXN 1

G0:0006457  Protein folding 3 TXN, HSP9O, TXN 1

G0:0006468  Protein phosphorylation 3 CDC2,MAPKK, PLL

G0:0006355  Regulation of transcription, DNA-templated 3 EcR2,EcR3,STAT

G0:0032259  Methylation 3 FAMeT1M,FAMeT2 ,FAMeT3
G0:0005975  Carbohydrate metabolic process 2 CHH(C2) ,CHH

G0:0006662  Glycerol ether metabolic process 2 TXN,TXN 1

G0:0007218  Neuropeptide signaling pathway 2 MIH, MIH2
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GO =5 YR HHALE HH AR

GO number Biological process Number of gene Gene name

G0:0044699  Single-organism process 2 CHH((2) ,CHH

G0:0098869  Cellular oxidant detoxification 2 TPx,CAT

G0:0019430  Removal of superoxide radicals 2 eMnSOD, CuZnSOD

G0:0035076  Ecdysone receptor-mediated signaling pathway 2 FcR2,EcR3

G0:0006508  Proteolysis 2 SPIN,SPR

G0:0034599  Cellular response 1o oxidative stress 2 TXN,TXN 1

G0:0007165  Signal transduction 2 TLR,STAT

G0:0006096  Glycolytic process 2 GAPDHI , GAPDH2

G0:0016925  Protein sumoylation 2 UBF2I,SUMO-=2

G0:0006006  Glucose metabolic process 2 GAPDHI , GAPDH2

G0:0000103  Sulfate assimilation 2 TXN,TXN 1

G0:0042744  Hydrogen peroxide catabolic process 1 CAT

G0:0006520  Cellular amino acid metabolic process 1 GDH

G0:0006607 NLS-bearing protein import into nueleus 1 KPNA2

G0:0034314  Arp2/3 complex-mediated actin nucleation 1 ACTR2

G0:0000165 MAPK cascade 1 MAPK

G0:0042742  Defense response 1o bacterium 1 ALF1

G0:0007264  Small GTPase mediated signal transduction 1 RAPIB |

G0:0051301  Cell division 1 cDC2

G0:0035556  Intracellular signal transduction 1 PLL

G0:0006979  Response 1o oxidative stress 1 CAT

G0:0030041  Actin filament polymerization 1 ACTR2

G0:0006511  Ubiquitin-dependent protein catabolic process 1 UCHI3

G0:0006950  Response to stress 1 HSP90

G0:0045859  Regulation of protein kinase activity 1 CCNH

G0:0008063  Toll signaling pathway 1 PLL

2.4 miR-34 $EFEE KEGC S

1E GO FERE IRl B, MHEA LY
B, xR G i 66 RN R T A 1y
BEE AR M AR s 7R g L i RO R

KEGG i Spa-miR-34 Fiiil] #8255 £ 5 3% &
TR A AR, WS b 20
B (24).
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F4 spa-miR-34 WNEREE B @I ST
Tab.4 Pathway analysis of predicted targets of spa-miR-34

KEGG 3 % H R eSS

KEGG pathways Number of gene Gene name

Arginine and proline metabolism 4 Akl ,Ak2,Ak3,Ak4,
Biosynthesis of antibiotics 3 CAT,GAPDH1, GAPDH2
Phenylpropanoid biosynthesis 2 CAT,TPx
Glycolysis/Gluconeogenesis 2 GAPDH2 , GAPDH1
mTOR signaling pathway 1 MAPK

Nitrogen metabolism 1 GDH

Glyoxylate and dicarboxylate metabolism 1 CAT

Glutathione metabolism 1 TPx

Tryptophan metabolism 1 CAT

D-Glutamine and D-glutamate metabolism 1 GDH

Arginine biosynthesis 1 GDH
Alanine , aspartate and glutamate metabolism 1 GDH

Taurine and hypotaurine metabolism 1 GDH

3 iFie

FELPR mRNA %3 3 UTR X F1 miRNAS’
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fE “miRNA Ff 7 X750 MiR-34 f Jy BEAL _F %5
RSP SR RERE T, e REmRNES
PSR BEATIRAIA “FhFEH” T R
G PR SF R AT BE S B HY miR-34 E 495 Fh
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Prediction and bioinformatic analysis of miR-34 target
genes in Scylla paramamosain

LIANG Mengmeng' , ZHANG Ziping®, JIA Xiwei', WANG Yilei'*
(1. College of Fisheries, Jimei University, Xiamen 361021, China;
2. College of Animal Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract; MiR-34 is a family of microRNAs that is highly conserved in evolution and is involved in many im-
portant life activities. In this study, the sequences characteristics between spa-miR-34 of Seylla paramamo-
sain from the database constructed by our laboratory and miR-34 of other animals from the miRBase were com-
pared, and then the spa-miR-34 target genes were predicted by two online tools; RNAhybrid and Segal Lab.
The functional annotation and signal pathway enrichment of these target genes were analyzed by using blast2go
software. The results showed that the number of the predicted pa-miR-34 target gene was 66, and the func-
tions of these genes are mainly distributed in the biological processes of oxidation-reduction, phosphorylation,
calcium ion transmembrane transport, transcription, etc. Signal pathways related to these genes are mainly
concenlraled in the metabolism of arginine and proline metabolism, antibiotic biosynthesis, phenylpropanoid
biosynthesis, glycolysis and glycogendysis, and other synthetic metabolic pathways. The predicted gene
family and pathways of the spa-miR-34 target genes also include CHH family, ERK pathway, cell cycle and
UPP pathway, and SUMO pathway. In addition, ecdysteroid receptor gene was also one of the predicted tar-
get genes. It is speculated that spa-miR-34 plays an important role in the reproduction, molt and the metabo-
lism of amino acids and other substances. This study provides an important reference for further understand
the role of spa-miR-34 in S. paramamosain.
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