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Abstract; In this study, a miRNA prediction bioinformatics pipeline was designed according to three
basic criteria, mature miRNA sequences are highly conserved among different species, miRNA precursors
could form stem loop secondary structure and miRNAs are non-coding sequences. The large yellow croaker
transcriptome sequences were used to predict miRNA by this pipeline. At last, 54 mature miRNAs, which
belong to 29 miRNA families according to seed region , as well as 54 pre-miRNA sequences were gained.
When compared with other animals” miRNA precursors, the phylogenetic analysis reveals conservation and di-
versification of large yellow croaker miRNA precursors among diverse animal species. 2360 miRNA target

genes were gained by using two miRNA target gene prediction tools, and BLAST2GO was also used to GO an-

notation for target genes.
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Tab.1 Predicted miRNA in L. crocea
< B =1 L. B E' fe
ETRE) miRNA % # miRNA JF 51 KE S AR A CIEZNNES /N g
No. miRNA name miRNA sequence Length Family  Position Length of MFE
) ’ T /nt ) precursor/nt  /(kJ « mol ")

1 ler-let-7b-3p CUAUACAAUCUAUUGCCUUCCC 22 let-7 3’ 87 -167.16
2 ler-miR-22-5p AGUUCUUCACUGGCAAGCUUUA 22 mir-22 5’ 176 -331.80
3 ler-let-7g-5p UGAGGUAGUAGAUUGUAUAGUU 22 let-7 5’ 87 -167.16
4 ler-miR-149-3p GAGGGAGGGAGGGAGGCGGUGC 22 mir-149 3’ 105 -231.00
5  ler-miR-199a-5p CCCAGUGUUCAGACUACCUGUUC 23 mir-199 5’ 76 -165.48
6 ler-miR-203-5p AGUGGUUCUCGACAGUUCAACA 22 mir-203 5’ 73 -136.50
7 ler-miR-7-1-3p CAACAAAUCACAGUCUGCCA 20 mir-7 3’ 77 -120.96
8  ler-miR-203a-5p AGUGGUUCUCAACAGUUCAACAGUU 25 mir-203 5’ 98 -150.36
9  ler-miR-297a-5p UGUAUGUGCGUGCAUGUGCAUGU 23 mi-297 5’ 131 -232.26
10 ler-miR-122-3p AACGCCAUUAUCACACUAAAUA 22 mir-122 3’ 88 -159.60
11 ler-miR-297 AUGUAUGUGUGCAUGCAUGCCAUG 24 mir-297 3 63 -107.94
12 ler-miR-34a-3p CAAUCAGCAAGUAUACUGCC 20 mir-34 3’ 100 -163.80
13 ler-miR-124h UUAAGGCACGCGGUGAAUGCCA 22 mir-124 3’ 101 -187.32
14 ler-let-7j-3p CUAUACAGUCUAUUGCCUUCC 21 let-7 3’ 154 -309.12
15 ler-miR-142-5p CCCAUAAAGUAGAAAGCACUAC 22 mir-142 5’ 143 -178.92
16  ler-miR-16¢-3p UCCAGUAUUGAUCGUGCUGCUGA 23 mir-15 3’ 65 -117.18
17 ler-miR-92a-5p GGUUGGGAGAGGUAGCAAUGCU 22 mir-25 5’ 56 -118.86
18  ler-miR-202-5p UUCCUAUGCAUAUACCUUUUU 21 mir-202 5’ 78 -124.74
19 ler-miR-202-3p AGAGGCAUAGGGCAUGGGAAAA 22 mir-202 3’ 78 -124.74
20 ler-miR-203b-3p GUGAAAUGUUUAGGACCACUUG 22 mir-203 3’ 64 -97.02
21 ler-miR-219-3p GGAGUUGUGGAUGGACAUCACGC 23 mir-219 3’ 98 -181.02
22 ler-miR-144 CAGGAUAUCAUCUUAUACUGU 21 mir-144 3’ 72 -118.44
23 ler-miR-145-3p GGAUUCCUGGAAAUACUGUUCUU 23 mir-145 3 70 -130.20
24 ler-miR-150 CUCCCAAUCCUUGUACCAGUGU 22 mir-150 5’ 95 —-184.80
25  ler-miR-1275 GUGGGGGAGGGGCUGUC 17 mir-1275 5’ 64 -137.34
26 ler-miR-184 UGGACGGAGAACUGAUAAGGGU 22 mir-184 3’ 92 -159.60
27 ler-miR-122b AGUGUGACAAUGGUGUUU 18 mir-122 3’ 89 -167.16
28  ler-miR-7-5p UGGAAGACUAGUGAUUUUGUUGUU 24 mir-7 5’ 76 -113.82
29 ler-miR-2723 CAGCAGUGGGCGUCUGUG 18 - 5’ 72 -128.10
30 ler-miR-1889-5p AAUCACAUAUUGUAACAGUGG 21 mir-1889 5’ 85 -126.00
31  ler-miR-2985 GUGGGUGGAAUAGUAUAACAAU 22 mir-2985 5’ 69 -172.20
32 ler-miR-199b-3p ACAGUAGUCUGCACAUUGGUUA 22 mir-199 3’ 100 -198. 66
33 ler-miR-3529 GGCAGACUGUGAUUUGUUGU 20 mir-3529 5’ 77 -110.04
34 ler-miR-2985 UGUUAUAGUAUCCCACCUACCC 22 mir-2985 3’ 69 -172.20
35  ler-miR4121-3p GUGUUGGAGGUGGGUUU 17 - 3’ 57 -117.18
36  ler-miR-3966 AGCUGCCAGCUGAAGAACUGU 21 - 3’ 181 -331.80
37  ler-miR-29a-5p ACUGAUUUCCCUUGGUGCUUAGA 23 mir-29 5’ 94 -152.46
38  ler-miR-129b ACCUUCUGGGGUUUGAGCAAUCG 23 mir-129 5’ 57 -91.14
39 ler-miR-4957-3p CAGCUCCAGCAGCGAGCGG 19 - 3’ 58 -136.50
40  ler-miR-21 UAGCUUAUCAGACUGGUGUUGGCUG 25 mir-21 5’ 77 -178.92
41 ler-miR-29¢-5p ACCGAUUUCUUUUGGUGUUCAGA 23 mir-29 5’ 60 -105.42
42 ler-miR-1788 GGCUUGUUUUAAGUUGCCUGCGA 23 mir-1788 5’ 102 -177.66
43  ler-miR-15a-5p GUAGCAGCACGGAAUGGUUUGU 22 mir-15 5’ 69 -140.70
44 ler-miR-15d-3p CAGGCCAUACUGUGCUGCCGCAG 23 mir-15 3 69 -140.70
45  ler-miR-219¢-3p AGGAGUUGUGGAUGGACAUC 20 mir-219 3’ 94 -181.02
46 ler-miR-430c¢-5p ACCCUAACAGAAACAUUGACU 21 mir-430 5’ 83 -131.88
47  ler-let-7a-3-3p CUAUUCAACCUACUGUCUUUC 21 let-7 3’ 93 —-165.06
48  ler-miR-8160-3p CAGCGACUGUUGUUAUUGGGA 21 - 3’ 132 -213.78
49  ler-miR-8862 UGCUGAGCGGUGGCCGGGCCCUC 23 - 5’ 58 —-155.40
50  ler-miR-29¢ CUAGCACCAUUUGAAAUCGGUUAU 24 mir-29 3’ 94 -152.46
51  ler-let-7¢ UGAGGUAGUAGGUUGUAUAGUUU 23 let-7 5’ 93 -165.06
52 ler-miR-9399-3p UGGUUACAGAUUAAAAA 17 - 3’ 63 -68.04
53 ler-let-7a-3-3p AACUAUACAGUCUAUUGCCU 20 let-7 3’ 123 —-253.26
54 ler-miR-2985a-2-3p UGUUAUGGUAUUCCACCUUCCC 22 mir-2985 3’ 107 —199.08
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21 Al I, RE miRNA JEIKE 17 ~25 nt, FHEE R 21 nt, FFXKEBZ miRNA 575
5705 2 A 8 ALY X, I DI T A AT = R RS R . miRNA ARAEFD T XA P A 1T R
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A, 40 Huang %5 FER ML A A PR miRNA, Hd i M EFENRER let -7 Fi%, 16K
A LR e AL let -7 G HRE R, X UL let -7 FKIGEICIE A K F A I 417K
i R A A AT TR R A AR VER
2.2 F{E miRNA KEREES

& 2 AT miRNA F1 miRBase " HABEY) (45 H /& miRBase H 53 A4 40 2 DI 2 1 3h 4 1) B
R SEEHESI ) MR . KRR, RIRR PSP, B 2 K8 M miRNA K
JE R R 22 nt, HWSPHE23 nt FI21 nt, KEEAAEAEARIRE, 20 R AT AR T i B A 22 He
K, 7F miRBase WA miRNA EHITTRMITIIEA 14 990 4.

AW FE A BRI E FIT o5 0 LU 5000 O R RS (A) 23.80% . MIMEWE (C) 19.78% . JRWEWE
(U) 29.96% . ZIEEWS (G) 26.45% , 1EZ 8 %D WL (Pongo pygmaeus) VI M BIESE (Pan
troglodytes) ' B miRNA HSms i BT o5 AR AY o ]t 2 B AR Y . miRNA 4> B A0 Bl 300 R
mE 3 iR, AR 8] miRNA LR 5 B e e B ARl =2 4k

LIPN i 1.00-
Large yellow croaker
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Notes:Horizontal ordinate represents each position in mature miR-
NA sequence from 5" to 3, and the vertical ordinate represents four

B2 XEEMEMIIY MRNA BEFIKENSHLLE kinds of nucleotides’ ratio.
Fig.2 Comparison of miRNA length distribution B3 miRNA 55§ BEERE N

in large yellow croaker and other animals Fig.3 Base distribution of each position in miRNA sequences

2.3 X#Ef miRNA BIERI S

T AT BRI R 56 ~ 176 nt, P H 88.7 nt, T MEA T & IR 45119 RNA
O F, HBERT miRNA BRTASNA A HARFPZE A RNA 4374 mRNA | t(RNA LA rRNA, 7EAS AR 4E
Jedr, miRNA FiRAH/N A B EEHR -331.80 ~ —68.4 kJ/mol, F¥#/NAMBEHN - 162.02 kI/mol,
miRNA AiA7ZERF (RNase I enzyme Dicer) BI/EF T BYUIRCA BEEAT miRNA | 76 PR T AT AR AT
LA 2 miRNA, (B2 152 5 A= U005 8 0000 A HE a1k, AT AR 28— A A4 2R il — > i Y
miRNA , AR B IR T L) H SR SRR EE M (LI 4) , MARZEIR P BELIE Hh i FT A e TP
WZEIREEH, 1 H miRNA JFPFIATER L,
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Fig.5 The phylogenetic trees of precursor sequences
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ME S ATLLE W 7 mir — 12 FEH, KEMAK) ler — mir — 12 BYRIIRFIZLEE 7R 7 il fru — mir — 12
AR ASEACHAR LY, FEFEAA i R el — 3, X AR B [F]— 55 miRNA B 790 7EA R 9 Fh 2
] A PRy 5 (H mir — 22 ZEGAT mir - 34 S8R5 HAWY A LU B 22 BRSO, RBTX M5 miRNA Hif
WAEAR R YR Z AL T ZFE0E ;. miRNA BUATEA R )R Z A QR SF Pt R e B 2, X — a8
FEM mir - 203 FEA R H S, KREAH ler — mir —203a Fl ler — mir - 203b [F£1EE &R 766 AY fru — mir

=203 DL R A IR tni — mir - 203 VAR — 3, HY ler — mir - 203 Z2A4 & W RAZER] . fEZ AT
MR E AT AP A X miRNA R AR S A AR B3E S
2.5 miRNA $BEF Tl K Ih ae i E 8

O AT P LA T A B BH A 45 R, A8 58 F] RNAhybrid A1 miRanda WIFPER{F, 5@ it RNAhy-
brid S5 52 4~ miRNA J$23 348 FE (X BLAYSE PR >k [ K8 £ 4 DR 2 %) 3 e SO 9 ai-
gene) , Hid miRanda 153 51 4~ miRNA W5 2373 SFE [N, BUPHLE RS, AL 0 51
A~ miRNA J4% 2360 M HEHEA

A SR B L PR R A TR AR T, A SRANIE 6 R, FEAEWAHid R (biological process)
b ERAS RIS R L IR cellular process (AHIBZLAY) 3 TEANMILH R TR E 2 /2 cell (4HIE) ;
TE molecular function (4 FIEE) WIEBRZ ARTPIALS HJE binding (456 ) # catalytic activity (i
G ) o 3X S5 3[R R A 2 PR A b S A5 2 A 25 RO AR TR

1775

1420

1065

AN %L Num of genes/ 1™
=
o

H: W) 2 33 A2 Biological process 4 4 % Cellular component /3T I BE Molecular function
B 6 GOFRBR&R
Fig.6 GO annotation result

miRNA FEIEP] GO TR A R SEAE R )28 (BBEEI A GO T R4S R LIT %) , AR LA 43
ATHE IR AT GO terms B ARG 0Hr, THE 255K GO term (1 P HEL ¢ fH, P& 2
S B R AT BEAHOCHY GO term, AWFFEZIR =Fh 7328700 17 GO W04, Xfg—3 Kk 7w 4k
FEE IR ATRET 10 DR (p EBU/NE BRI R ) . IWEERNLR (Wk2) &, Ay ridik
o BENRZIZ negative regulation of smooth muscle cell migration CEHE g e ), L
K 10 AL HABR LR AP B A OC T S A4 1), 3 miRNA VR R R B AR[E Y, fRZ
miRNA JEZ5 S FEEEP , INTIHm I R pY 3k, 20 0 m i e . TEANMZH T i, & 45 R i
B {2 ) /2 extrinsic component of membrane (ZEWIIREAISNIRLL L), FEFIIRE 1, = EHV B HE
microtubule binding ( MESESE) (WFE2),
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£R2 GOEELER
Tab.2 The result of GO enrichment

filiig BEAE () FRENANE PE

|
GO 2 GO ID Description Gene(Ratio)  ( L As)) Bg(Ratio) P value

Negative regulation of smooth muscle cell migration

600014912 R LA RS0 8(0.41% ) 14(0.07%)  0.000 012
G0:0033119 Negative éﬁfgﬁg %E splicing 11(0.56% )  34(0.16%)  0.000 199
G0.0072718 Response to cisplatin X M58 &40 0 52 L 6(0.31%) 11(0.05% )  0.000 220
Go:0071417  Cellular Qggg;?%ﬁ%g{fg‘%%‘g J‘gmpm‘“d 73(3.72%)  510(2.47%)  0.000 247
’z@g 600031333 Negative %ﬁggg éﬁgeﬁglﬁ;%“%%““mmy 25(1.27%)  126(0.61%)  0.000 294
Biologieal ) 0007264~ Small GTPase mediated signal transduction 102(5.2%)  776(3.75%)  0.000 438

process

it [H] 4545 5 e 460
Cellular response to nitrogen compound
YA X B B AL S WY SO
G0:0050794  Regulation of cellular process ZHEITFERTI4E  1265(64.48% ) 12 623(61.07% ) 0.000 592

Negative regulation of mRNA processing

G0:1901699 76(3.87% ) 547(2.65% ) 0.000 466

G0 0050686 mRNA b3 47 4 12(0.61% ) 44(0.21% )  0.000 609
Regulation of protein polymerization

G0:0032271 . 37(1.89% 224(1.08% 0.000 612

&R AR (1.89%) 22401 08%)

Extrinsic component of membrane

G0:0019898 e S 60(3.04% 414(1.98% 0.000 559

: AR SRR (3-04%) 414(1.98%)
G0:0005912 Adherens junction % &5 5555 96(4.87% ) 741(3.55% ) 0.000 898

Serine C - palmitoyltransferase complex

G0:0017059 o e 5(0.25% 10(0.05% 0.001 260

2 IR RSG C 1 6 (0.25%)1000.05%)

A - .
- Endoplasmic reticulum palmitoyltransferase complex

sk GO:0031211 g 5(0.25% 10(0.05% 0.001 260

ik T R 2 45 (0-23%)1000.05%)

ellular
component G0:0070161 Anchoring junction 7 &85 H 4 97(4.92% )  770(3.69%)  0.002 059
G0:0001931 Uropod B A% 5(0.25% ) 12(0.06% )  0.003 370
G0 0030027 Lamellipodium £} & 40(2.03% ) 275(1.32% ) 0.004 019
G0.0005768 Endosome YA 121(6.14% )  1016(4.87% ) 0.004 466
G0.0048471 Perinuclear region of cytoplasm g4 J&] X 107(5.43% ) 885(4.24% ) 0.004 629
G0:0002178 Palmitoyltransferase complex FEfHEEHFEEEE A4 5(0.25%) 13(0.06% )  0.005 053
G0.0008017 Microtubule binding {4 45 & 50(2.54% ) 330(1.59% ) 0.000 672
8 — oxo —7,8 — dihydroguanosine triphosphate

G0.0008413 pyrophosphatase activity JiHF = i BRI (75 3(0.15% ) 3(0.01% ) 0.000 862
600035539 8 — oxo —7,8 — dihydrodeoxyguanosine triphosphate 3(0.15% ) 3(0.01%) 0.000 862

pyrophosphatase activity i 1 =B R 1)1 P

2T 60.0032403 Protein complex binding % [15 & 454 169(8.57% )  1413(6.83%) 0.000 974

e .
hﬁﬁfir G0:0044877 Macr‘;r(“;’jl\ejf;‘géf%“g,;‘z%bénd‘“g 238(12.08% ) 2091(10.1%) 0.001 569
G0:0015630 Tubulin binding #4145 & 60(3.04% ) 435(2.1%)  0.002 232
G0:0016503 Pheromone receptor activity {5 8 2 3 /RGP 4(0.2%) 7(0.03%)  0.002 265
G0:0001069 Regulatory region RNA binding J#77X RNA 254  3(0.15%) 4(0.02% )  0.003 203
G0:0008092  Cytoskeletal protein binding Il H L5 45 & 157(7.97% ) 1339(6.47% ) 0.003 243
G0:0016408  C — acyliransferase activityC FBEFESEF% BT P 6(0.3% ) 17(0.08% )  0.003 635
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3.1 miRNA £¥{E BEFNREZARL

miRNA [ # & LK —ELBCA AR GRS RNA DF5E 0985, MIZ98 miRNA J5 DA, w1y o fE
B BAE R R PR AR B, EARRIR R LA X miRNA BAHCHESE,  H o E ARG
(R E FP AT X miRNA BT 20T, ANARAAEZE Y X 32 FIRB ) miRNA A1 B0, R 3
TN N miRNA T, DL R IR 45 20 SR KA ff 7K 2 miRNA B9 & 38, (H A5 B 2E T
MR B RAFEE VLA L Z AL, ARBFFEAL T miRNA AW {E B B0 AR, 78t Jrim, A6F
(4 F BLAST e H AT fE 22 #7045 31 miRNA; BLAST 1% 8 10 E (5 — M #B LA m, X £ (i 2% 1
K, WA E R IE N BOR KT 3, WAl RAAEAR AR B b X Rl 22 6 F 15000 o iy A 0
e, ARSI T 36 NS T SVM BRI ZE, Il AR ik i iR iy P 51, Hhix 36 A~ 4F
TEEZSCHR [22, 27 28] HOHIE A AH CPE LS R I RRAE(E, YN ZR A AL (1) 4 B ORI B
NIRRT 285 SR P BB PR %, (285 SR o R o
3.2 miRNA Tl 45 8 b &

AR 5 300 3 6F T A 2 ) R miRNA J3 40 [R) H 4 F A B A R B4 T T R, R BAR SO &5 R[]
ZHTHARIE Y R AR BRI AS 3 A9 miRNA 5 miRBase o' miRNA J¥ 51 (4 B 40 17 HEAT LULER, &
LTI miRNA (94 BE 43475 3 BBl miRBase A S AR BERARRLAY . X A BRI, 0liEfT 1T =
REEFIRES , LUK R A LA R TR 75— A T RGN, &S A Gy Rl a — K%
miRNA Ji R BN MR RSP A 2R, X FSCHE [25] XFF miRNA FifARSEfk 5387 i) 45 2
LAY, I XS A, A5 A AR B AR 2 A miRNA 25 R J2 5 M ER Y,

3.3 miRNA BBEREBNIUA K GO T B

FE PBLA 1926 T miRNA S0 AT B9 SCik, AR ZD078 X miRNA $E A7 #8356 PR %) 00 A B2 J 82 () 4 A
XS T miRNA ABTSY fe b 2 B A 45 % miRNA P35 0SB BLRIWT ST o ASBIF S P 9 e 08 5 PR 00 4k 42
SHZ RS A miRNA T 785, JF ] BLAST2GO X 4R HEAT T GO Hoke, o H i ReaE
AR QAR S IR, B GO RS Rt T T E oW, AW FINAY miRNA 1 JE
DL RABEE Y GO FERAR N K OE fi miRNA J5 22098 28 T 5641
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