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Marsupenaeus japonicus shrimp miR-34 Target Gene

Prediction and Bioinformatics Analysis
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Abstract ; Previous study has shown that miR-34( mja-miR-34) of Marsupenaeus japonicus shrimp is involved in the regula-
tion of white spot syndrome virus ( WSSV') infection, but the host genes regulated by mja-miR-34 have not yet been
elucidated. In this study,the sequences of miR-34 in 17 species were firstly compared ,and the target genes of shrimp regu-
lated by miR-34 were predicted by TargetScan 5.1 and miRanda. The results showed that miR-34 was highly conserved
during species evolution ;mja-miR-34 could target 242 host-encoded genes and was differentially expressed in different time
periods of virus infection;the target genes of mja-miR-34 were involved in the regulation of multiple cellular process of cell
metabolism, cell signal transduction,immune system and genetic information analyzed by GO annotation and KEGG signal
pathway enrichment analysis. mja-miR-34 can regulate the expression of target gene translation initiation factor in shrimp in
vivo. These results indicated that mja-miR-34 and its target genes were involved in multiple cellular processes such as virus
infection,but further verification was required. This study can provide data support and theoretical guidance for the charac-
terization of mja-miR-34 target genes and the investigation of their biological functions.
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MiRNA TE7K A= ) i () A SC A 53 Bk i 22 ) 0 JBUIE b R SF miRNA ()30 56 R 25 2R 7R | 3 46
miRNA S50 RG LT SRR G 285 e 20 M DX 7 A B 4 i 22 S s AR OG0 Dang 2617 &
L miR-155 7E £ 2 40 Al 25 v BEAR 47 b b B 40 7 o) 6 er 29 8 040 B2 ), L3 el 0o 2 1 TRN B G
W ERA SRR N AN TR, miRNA £ 258 miRNA R 781 (— BN 5 m LR 5 2 2146
7 Mg3E ) 5 mRNA B9 3'UTR (3" HE4ifSIX ) X345 7 L2/ Watson-Crick A& ECXF . 1fif miRNA #9507
AL 52 1/3 (9 AN2EFE RO, BB T miRNA JEEEE 7 2 M. EFURE T miR-9 7] LLSE
T 6 A FE A (1 2 A K4 i LA AN I 3 (6 AR IR S i & A= A T miR-125b & 0] DU ) T
10 2FE AWML R M AT " s miR-34 7] 7 A FLARE I $1 7 3 2 AL R A 223k 5 R 40 &
S0 L 4 A1) 555 200 ST R e ) 4R 2 R AT, miR-34 7E Mg 40 Bt b AT A {8 Caspase-3 FOZLAH B K
Caspase VAT O T- 3 4210, 38 W3 oo % pS3 BTG, 100 M Fid 3 400 e A 444 5 5 A K R O PR 40 e O
7= AT O miR-34 AT LAS SANMEIE T 408G 7E | A0 R 55 2 A AN R, BeAh, — 28 miRNA 763k
Pt A LA R AR ST, AN, let-7 e HESh A 35 I s R o e %) 1 500 2 AR ) A9 1S 5 769 2 5 1
T EAER T R EEA S H) miRNA 5 A miRNA A 5 B REME " 4 ) miRNA 76 A 5] 49 Fh 8] H
AR . BE R, KR Argonaut ( Ago) & G115 £ SR RS 1Y) miRNA . mRNA 7£
o RS  AN[] sf [] BE S B 25 52 33K, HL H AR X IR 5 Y miRNA 7837 25 J8% e Ay J 18 1) 356 P9 /) i & AR AR
B2 AR I RGE, H A IR miR-34 ( mja-miRNA-34) /£ 1 F (4 BE 5 4 4 9% 2 ( white spot syndrome
virus, WSSV) it 3£ K > {H mja-miRNA-34 X 45 £ 3L R BI85 LS 5 015 58 50 A7 15 0k — 2
58, AHFTARYE H AT IR miR-34 3 PR A F0 25 1 | 38 el B0 2 A A A W15 8 440 M s T O 42 4 T
REMYHLIE S5, FEXT 25 SR T R G MRV B, iS5 T R mja-miR-34 B EE PR 1) 52 56 %0 S H A 92 1)
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1.1 ##

mja-miRNA-34 ;A4 H ASUTEF Ago &2 51K miRNA \mRNA P8 >, 3843 T mja-miR-34.

AEIFIAY miR-34 ;. #82 miRBase ( http ; //www.mirbase.org/ ) 1] RFSAN G S 1Y miR-34 B9 VT 5.

H AR IE R 1Y) 3" UTR : 43 M 3K A5 H AR Ago &A1& mRNA £l 122 | MIZ B 2 R A X R 3 R 7
3'UTR™ . ARFEATUREER A9 3" UTR #5475 £2 ) mja-miR-34 FHEIE K T30
1.2 FHik
1.2.1 miR-34 & 32X 7

K H TargetScan 5.1 Fll miRanda T miR-34 LA, TargetScan 5.1 #R#E miR-34 FhF 551, 8%

HAEHBIEMEA B HE<-20 keal/mol , 3B >50. B FUIN AR A ARA 17 51 1952 42, WA T fiE & miR-34 1)
B
1.2.2  mja-miR-34 # Northern blot % #7

#%#8 mirVana miRNA isolation kit T8 5 ( Ambion, USA) , #£H¢ RNA. F|H NanoDrop ND-1000 spectro-
photometer FEA TR E K i 52 . FH ) £ B9 15% A8 P R N M Ik e 8 e (34 8M IR ) #E17 RNA ik o
2. 5 1) RNA 2% EJE Hybond-N* i - ( Amersham Biosciences , Buckinghamshire, UK) , 1200 J 8452
% 30 s. Ji] Detection Buffer i B NBT/BCIP {2 ()5 4], H- U B i 4 19 2 o 0N AT I R4 S . iy H A
ST AE IS 75 2 W R R 6. mja-miR-34 M SE BRIC AR ER Tl 5'-ACAACCAGCTAACCACACT-
GCCA-3';U6 s AR IC ERE ¥ 518 5'-GGGCCATGCTAATCTTCTCTGTATCGTT-3'.
123 &AL F PCR

S HEEE B PCR (RT-qPCR) 2 4R 5 P 5 140 e 0 AG I H A X5 R KR N miR-34 ) $EJE A (serine/
threonine kinase 3 translation initiation factor cytidine deaminase) B3k, ARIGULEE AR 5T WSSV (0 h) Fil
TS WSSV (24 h 36 h 48 h 72 h) H A X} #F 04 & i bk B2 40 . B Spin Column Animal Total RNA
Purification Kit( Sangon Biotech, China) #£H{ RNA. LI RNA Wit , i i Rever Tra Ace™ qPCR RT Master
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Mix with gDNA Remover ( Takara , Japan ) {7 & 47 R 5 5 VL, & 1% eDNA. DL H ARXFIF B-actin ( B-actin 1E
1549 :5'-CGAGCA CGGCATCGTTACTA-3" , B-actin JZ 7] 514 : 5'-TTGTAGAAAGTGTGATGCCAGATCT-3")
YERPN SN, miR-34 ¥RIE R B 5] ¥ 7 5N serine/threonine kinase 3 1E 1 514 5'-GTAAAGGCTCAAAG-
GATAAC-3' ,serine/threonine kinase 3 I [7] 5% 5'-TGCTGTGTAACAATGGG-3' ; translation initiation factor 1F
M54 5'-CTCGGAGAAACTGCTTGA-3' , translation initiation factor 81519 5'-GGTAGAGACCCTCCTTGG-
3';cytidine deaminase 1E 75| 5'-TGCAGAGATGGGAGAGAGGT-3' , cytidine deaminase JZ 75| 5'-TCAGG-
TAGTAGTTTGCCGACG-3'. il #& S AR 20 pL, Horf 42 %% 10 pL 1 ChamQ Universal EYBR qPCR Master
MIX ( Vazyme, China) ,0.5 L i ¢cDNA ##z, 10 wmol/L 0.4 wL {9 1E [a] Al S 161 51 4, I FH G K fn &=
20 wL. #EF7 PCR U84, S A2 .95 C FZ8 1 3 min ;40 RAGEHR 95 C 20 5,60 °C 20 5,72 °C 30 s.
1.2.4  mja-miR34 f£ A SF4R A 69 F A

TEXTHE B2 526 DU 73 5 WSSV (10* 4~ WSSV KiT) A1 30 wg miR-34 5§ miR-34-scrambled (R4, 15t
36 h &, FIFSER SO i PCR 4047 miR-34 SR ()R8 5. miR-34 B4 Sense J¥51 5'-UGGCAGU-
GUGGUUAGCUGGUUGU-3", Antisense J¥ 31 5'-ACAACCAGCUAACCACACUGCCA-3'; miR-34-scrambled [
Sense /551 5'-AUUUGACAGAUGCCUAGUACCAG-3', Antisense J¥%1] 5'-CUGGUACUAGGCAUCUGUCAAAU-3'.
1.2.5 GO %9# 4= KEGG % #

TargetScan ¢ miRanda F{F T 15 20 A ¥EEE R 5 GO B FEHEAT LUXT  E<1e™. FRAS VTR f = 1 GO
Y 1D, Ff-H AR ok SE B PRI R =y i k. %15 2 R B I 4T KEGG Pathway 4347, I KAAS Titilll 15
FXF R KO 5, 43 B3 5 KEGG H i A% & 28 SO LA K i 3] pathway 915 B
1.2.6  HKAESH

{8 1 IBM SPSS Statistics 26 H1 [ HLECE- YA, MR 1T B R ANONA ke , XS 5 kit T e £
I, H CPBE R ER ) FRE R, /NS FRFRR 25 13 (P<0.05).

2 HR5ihe

2.1 miR-34 FJR=FH
& 1 AL, HAXT RS A miR-34 ( mja-miR-34) 76\ L BR IRIEAE 17 DY0FR B B+ 51 B 5 B AR
oL, A mja-miR-34 7E4 Rl HE A i A b LA 185 DA ST
£1 TEHHMHE miR-34 KBTI

Table 1 Mature sequences of miR-34 in different species

J¥315 Serial number WFh Species £ FK miRNA name FRSFIFF1 Conservative sequence
Marsupenaeus japonicus mja-miR-34 UGGCAGUGUGGUUAGCUGGUUGL

MIMATO0001269 Danio rerio dre-miR-34 UGGCAGUGUCUUAGCUGGUUGL
MIMATO0000255 Homo sapiens hsa-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0000542 Mus musculus mmu-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0000350 Drosophila melanogaster dme-miR-34 UGGCAGUGUGGUUAGCUGGUUGUG
MIMATO0009516 Capitella teleta cte-miR-34 UGGCAGUGUGGUUAGCUGGUUGU
MIMATO0009475 Branchiostoma floridae bfl-miR-34 UGGCAGUGUGGAUAGCUGGCCGUUU
MIMATO0012917 Equus caballus eca-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0000005 Caenorhabditis elegan cel-miR-34 AGGCAGUGUGGUUAGCUGGUUG
MIMATO000815 Raittus nortegicus rmo-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0002494 Gorilla gorilla ggo-miR-34 UGCCAGUGUCUUAGCUGGUUGU
MIMATO0002495 Ateles geoffroyi age-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0002496 Pan paniscus ppa-miR-34 UGGCAGUGUCUUAGCUGGUUGL
MIMATO0002497 Pongo pygmaeus ppy-miR-34 UGGCAGUGUCUUAGCUGGUUGL
MIMATO0003578 Xenopus tropicalis xtr-miR-34a UGGCAGUGUCUUAGCUGGUUGUU
MIMATO0002499 Macaca mulatta mml-miR-34 UGGCAGUGUCUUAGCUGGUUGU
MIMATO0002500 Saguinus labiatus sla-miR-34 UGGCAGUGUCUUAGCUGGUUGU

T AL SRR S8 AR A , T RIZRmF 1 P51
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2.2 mja-miR-34 $0E F H 0
FIBELE G BB HASXTHE O h 24 h (48 h J5 , WO I I ypk 2 4 ., $2 BT AR Agol-RNA & &K
HE) RNA #7547 RNA SRl a2 . L RNA 5 0 5 45 20 (0 5% S5 20 8038 B8 122, FH TargetScan %
miRanda Tl mja-miR-34 A9 J5E AT | 58 H3CPR o 40 424 800 356 AT o ) &85 SR i 50 4, H:45 31] 242 4> mja-miR-34 (1)
HEFED (32 2). Northern blot 2558 /R mja-miR-34 755 B YL AN [R] By () B 2 0 22 57 338 (& 1A) 5 [FI A, 7%
SELHEHE 78 mja-miR-34 E’J%E%ﬂﬂ%%ummﬂHq‘lﬂ%&%fﬂ%%‘%@iﬂs( & 1B-F) , ¥ mja-miR-34 }
HARIL A T e S SR TR A, BEALPRIE 3 4 miR-34 AOSEELPH EAT Rk AT, 45 LR W], miR-34 #1
% ()22 S RN TE LS P 45 R — 3 (B 1G-1) .
% 2 TargetScan X miRanda ZX 47U AY miR-34 $LEF
Table 2 miR-34 targeted genes predicted by TargetScan and miRanda software

HPH 2R 5 PSRN £

ATP-dependent RNA helicase DDX18/HASI DDX18.HAS1 CDC-like kinase CLK

rootletin CROCC hlstone-'l.\.'sme N-methyltransferase. H3 lysine- DOTIL.DOTI
79 specific

adenylate kinase adk dedicator of cytokinesis 1 DOCK1

E‘"’: morphogenetic protein receptor type-1. inverte- BMPRIN BTB/POZ domain-containing protein 7 BTBD7

rate

cytidine deaminase cdd 3-hydroxybutyrate dehydrogenase bdh

ATP-dependent RNA helicase DDX3X.bel CERS CERS

?r."mff;mam and WD repeat domain containing pro- BRWDI_3 DnaJ homolog subfamily C member 3 DNAJC3

ein

cullin 5 CULS metal transporter CNNM CNNM

snl-specific diacylelycerol lipase DAGL c:‘:dcmm/ calmodulin-dependent  protein  kinase CAMKK
kinase

amphiphysin AMPH beta-site APP-cleaving enzyme 2( memapsin 1) BACE2

zine finger protein ubi-d4 DPF2.REQ dihydroxyacetone kinase DAK1.DAK2

UDP-glucose: O-linked fucose beta-1. 3-glucosyl- B3GALTL collagen. type I/I/II/V/XL. alpha COLIAS

transferase

chymotrypsin CTRB alanyl-tRNA synthetase AARS.alaS

parafibrontin CDCT3 cadherm EGF LAG seven-pass G-type receptor 1 CEISRI
(flamingo )

F-type H+-transporting ATPase subunit { ATPeFOF.ATP5J2 histone chaperone ASF1 ASF1

Dnal homolog subfamily C member 7 DNAJCT MEFS transporter. PAT family. beta-lactamase in- ampG

F-type H+-transporting ATPase subunit gamma

ATPeF1G.ATP5C1

duction signal transducer AmpG

N-acetyllactosaminide  beta-1.  3-N-acetylglu-

B3GNT1.B3GNT2

cosaminyltransferase
breast cancer 2 susceptibility protein BRCA2.FANCD1 thymidine phosphorylase deoA
?gi;j:;?:;ﬁtimn::gi r;g)e mase E2 component bkdB nicotinic acetylcholine receptor. invertebrate CHRNN
ubiquitin carboxyl-terminal hydrolase BAP1 BAP1. UCHL2 centrin-1 CETN1
cathepsin F CTSF actin beta/gamma 1 ACTB_GI
dynamin GTPase DNM dynein heavy chain. axonemal DNAH
cathepsin A( carboxypeptidase C) CTSA cytochrome P40, family 734. subfamily A. poly- CYP734A1.BASI

peptide 1(PHYB activation tagged suppressor 1)
%rﬁllfr})‘]l)el 2-oxoglutarate dehydrogenase E1 component DHKTDI cathepsin § 1SS
ADP-ribosylation factor-like 3 ARL3 casein kinase II subunit alpha CSNK2A
5/ mcleotidase F3.135 EEE?:glglﬁl::deﬁmency virus type I enhancer- HIVEP
Longitudinals lacking protein-like LOLAL aspartate beta-hydroxylase El.14.11.16
guanine deaminase guaD dihydropyrimidine dehydrogenase( NADP+) DPYD
elongation factor 1-alpha EEF1A guanylate kinase gmk
prostamide/ prostaglandin F2alpha synthase PGFS glutamate synthase(NADPH/NADH) GLT1
histone H3 H3 Zﬁ?l::i?;;gj;galmg enzyme ( huntingtin interac- HIP2.URCI
F-box and leucine-rich repeat protein 2/20 FBXL2_20 actin-binding protein IPP IPP.KLHL27
translation initiation factor 3 subunit A EIF3A ketohexokinase KHK
E3 ubiquitin-protein ligase HERC4 HERC4 translation initiation factor 4A EIF4A
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%3 2 Table 2 continued

FE 2Rk HHG FEH 2R £
histone deacetylase 4/5 HDAC4_5 succinate-semialdehyde dehydrogenase( NADP+) gabD
Phenazine biosynthesis-like domain-containing protein PBLD gamma-butyrobetaine dioxygenase EL.14.11.1
GA-binding protein transcription factor. alpha GABPA flotillin FLOT
F-box protein 21 FBXO21 pOlaSSil‘lm Volltage—galed channel  Eag-related KCNHN

subfamily H. invertebrate
inositol polyphosphate 1-phosphatase INPP1 protein farnesyltransferase subunit beta FNTB
1D-myo-inositol-triphosphate 3-kinase ITPK ribonuclease HI E3.1.26.4A.RNASEH1.mhA
deltex DTX F-box protein 21 FBXO11
FYVE. RhoGEF and PH domain containing 1 FGDI1 COP9 signalosome complex subunit 1 GPS1.COPS1.CSNI1
ETS translocation variant 6/7 ETV6_7.van starch phosphorylase glgP. PYG
Retrovirus-related Pol polyprotein from transposon POL3 josephin JOSD
egghead protein( zeste-white 4 protein) EGH Putative GTP-binding protein tag-210 TG210_CAEEL
integrator complex subunit 2 INTS2 non-specific protein-tyrosine kinase £2.7.10.2
fibroblast activation protein. alpha FAP enabled ENAH. MENA
ESCRT-I complex subunit MVB12 FAM125 interleukin enhancer-binding factor 2 ILF2
polypeptide N-acetylgalactosaminyltransferase GALNT heterogeneous nuclear ribonucleoprotein F/H HNRNPF_H
polycomb protein EED EED hexosaminidase HEX
malate dehydrogenase MDHI1 hormone-sensitive lipase LIPE.HSL
proprotein convertase subtilisin/kexin type 5 PCSK5 LMBR! domain-containing protein 1 LMBRD1
NIMA ( never in mitosis gene a)-related kinase NEK asparaginyl-tRNA synthetase NARS.asnS
krueppel-like factor 6/7 KLF6_7 peroxin-12 PEX12.PAF3
metabotropic X receptor MXR mitochondrial intermediate peptidase MIPEP
U6 snRNA-associated Sm-like protein L.Sm8 LSM8 peroxin-19 PEX19
membrane metallo-endopeptidase-like 1 MMELI laminin. beta 1 LAMBI

nuclear pore complex protein Nup98-Nup96
serine/threonine-protein kinase MST4
kinesin family member 4/7/21/27

PAS domain containing serine/threonine kinase
ornithine decarboxylase antizyme 1

nuclear receptor coactivator 2
serine/threonine-protein kinase OSR1/STK39
NF-X1-type zinc finger protein NFXL1

pre-mRNA cleavage complex 2 protein Pefll
maintenance of ploidy protein MOBI(MPSI binder 1)
pyruvate dehydrogenase kinase

polycomb-like protein 2

nuclear autoantigenic sperm protein

nuclear RNA export factor 1/2

Xaa-Pro aminopeptidase

mediator of RNA polymerase Il transcription subunit 26

L-lactate dehydrogenase

kelch-like protein 1/4/5

Ras-related protein Rah-40

Ras-related protein Rab-30

phospholipase D

sentrin-specific protease 7

MES transporter. OCT family. solute carrier family
22(‘organic cation transporter). member 4/5

solute carrier family 39 (zinc transporter ). member
1/2/3

phosphorylase kinase gamma subunit

1-phosphatidylinositol-3-phosphate 5-kinase

NUP98. ADAR2
MST4. MASK
KIF4S

PASK
0AZ1
NCOA2. TIF2. KAT13C

OXSR1.STK39
NFXL1.0ZFP

PCF11

MOB1

PDK
MTF2. PCL2

NASP

NXF1_2.TAP

pepP
MED26
LDH. Idh
KLHLI 45

RAB40

RAB30

PLD
SENP7

SLC22A4_5.0CTN

SLC39A1.2_3.ZIP1 .23

PHKG

PIKFYVE.FABI

MFS transporter. ceroid-lipofuscinosis neuronal
protein 7

endonuclease VIII-like 1

low density lipoprotein-related protein 1 ( alpha-
2-macroglobulin receptor)

NLR family CARD domain-containing protein 4
KRAB domain-containing zinc finger protein
mitofusin

E3 ubiquitin-protein ligase mind-bomb
mitogen-activated protein kinase kinase kinase 5
monocyte to macrophage differentiation protein
low density lipoprotein-related protein 2

kinesin family member 1/13/14

CDK-activating kinase assembly factor MATI1
nuclear pore complex protein Nup205

mediator of RNA polymerase Il transcription
subunit 31

ovo

ribosome biogenesis protein NSA1

partitioning defective protein 6
microtubule-associated serine/threonine kinase
evolutionarily conserved signaling intermediate
in Toll pathways

F-box and leucine-rich repeat protein 1( S-phase
kinase-associated protein 2)

protein phosphatase 1 regulatory subunit 12A

26S proteasome non-ATPase regulatory subunit 9

olypyrimidine tract-binding protein 2

6-phosphofructokinase 1

MEFS transporter. SP family. solute carrier family
2(facilitated glucose transporter). member 1

profilin

MSFD8. CLN7
NEILI
LRP1.CD91

NLRC4. CARDI12
KRAB
MFN
MIB
MAP3KS. ASK1
MMD
LRP2
KIF1S
MNAT1
NUP205

MED31. SOH1

OVOL
NSAL. WDR74
PARD6
MAST

SITPEC.ECSIT

SKP2. FBXLI

PPPIRI2A. MYPT1
PSMD9

PTBP2.NPTB

plkA.PFK

SLC2A1.GLUTI

PFN




A M, A HASKTUR miR-34 FUHE DR F0 K AR (s B2 4 i

%3 2 Table 2 continued

FEP e Fk i} FEH Rk i}
phosphatidylinositol glycan. class V PIGV RNA exonuclease 1 REX1.REXO1.RNH70
all-trans-retinol 13.14-reductase RETSAT solute carrier family 30(zinc transporter ). member 2 SLC30A2.ZNT2
PTK9 protein tyrosine kinase 9 PTK9 polycomb-like protein 1 PHF1.PCLI

solute carrier family 25 ('mitochondrial iron transporter ).
member 28/37

prefoldin subunit 2

shingomyelin synthase

phosphoinositide-3-kinase. regulatory subunit 4. p150
polo-like kinase 2

histone-lysine N-methyliransferase SETD2

prostaglandin reductase 1
serpin B

ribonucleoside-diphosphate reductase subunit M1

26S proteasome regulatory subunit T1
SCAN domain-containing zinc finger protein

208 proteasome subunit beta 4
ribonuclease P protein subunit POP4

regulator of G-protein signalling 3

ubiquitin-activating enzyme El-like protein 2
sprouty-related. EVHI domain containing

ubiquitin carboxyl-terminal hydrolase 12/46
ubiquitin-conjugating enzyme E2 Z

wolfamin
ubiquitin carboxyl-terminal hydrolase 22/27/51

solute carrier family 5 ( sodium/glucose cotransporter ).

member 9
T-cell lymphoma invasion and metastasis

transcription initiation factor TFIID subunit 9/ade-
nylate kinase

ubiquitin carboxyl-terminal hydrolase 1

syntaxin 5

SLIT-ROBO Rho GTPase activating protein
serine/threonine kinase 3

mothers against decapentaplegic homolog 6/7
stress-induced-phosphoprotein 1

thioredoxin reductase(NADPH)

polycomb protein SUZ12

transcription factor SOX7/8/9/10/18(SOX group E/F)
tripartite motif-containing protein 45
ubiquitin conjugation factor E4 B

tryptophan 2.3-dioxygenase

DNA-directed RNA  polymerase III  subunit

SLC25A28_37.MFRN RPCI

PFDN2 voltage-gated sodium channel alpha. invertebrate
SGMS saposin
PIK3R4.VPSI5 antiviral helicase SKI2
PLK2 polyhomeotic-like protein 3
SETD2.SET2 alkaline phosphatase

solute carrier family 23 ( nucleobase transporter ).

PTGR1.LTB4DH member 1/2

SERPINB phosphatidylinositol phospholipase C. beta
RRM1 procollagen-lysine.2-oxoglutarate 5-dioxygenase 2
PSMC2.RPTI paxillin
SCAN MEFS transporter. PCFT/HCP family. solute carrier
family 46( folate transporter). member 1/3
PSMB2 Rab family. other
POP4.RPP29 methylsterol monooxygenase
RCS3 solute carrier family 25 ( mitochondrial carnitine/
acylcarnitine transporter ). member 20/29
UBE1L2.UBA6 xylose isomerase
SPRED transcription initiation factor TFIID subunit 4
USP12_46 staphylococcal nuclease domain-containing protein 1
UBE2Z iz:]r:?:f;/e cllljosrrl;lmtin sulfate uronyl 2-O-sulfo-
WFSI PI-3-kinase-related kinase SMG-1

USP22_27_51.UBP8

stromal interaction molecule

SLC5A9.SGLT4 uracil phosphoribosyltransferase
TIAM histone demethylase
TAF9.FAP7 glucuronosyltransferase
USP1 COMPASS component SWD3
STXS supervillin
SRGAP KRAB and SCAN domains-containing zinc finger

protein
STK3.MST2 tripeptidyl-peptidase 11

phosphatidylinositol-4.5-bisphosphate 4-phospha-

SMAD6_7 ase
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Fig.1 Prediction of target genes by TargetScan and miRanda and differential expression map of

target genes at different time course of virus infection
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Fig.2 GO annotation analysis of mja-miR-34 predicted target genes
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