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[(FE] R THIE LA KR F IR, e BUR— IR0 AT R — % 08 o 0 P4 2 K R
PA AR 110 B (RE (527.1£83.6) g) . ARKBEREAME130 B (A (238.4+52.3) g), 3240
BT, SRR ALN A ST RNA $EBCRI 3L S0 I 7y, A6 K B e e 2 AN e 12 2 40 il 3 15
499. 83 Gb 1 576. 56 Gb M FEHE, Midks] 149 N2EFRRILE (H 136 &~ LIFEIEHEM 13 AN TIHER) .
FIH 22 23R R N I RETR e R RS IR, WL RAE T tncl | myhl | mni2 FI myss 25 JUA A2 AR St 3L 1A |
GO 1 KEGG 43 Hr il iy T — 26 58 4 LA A= K AH R B TR TS, GO Term AT I T WA S . WL
PRI ZER LY | F5 8 F45 A SRR IS, KEGG WA &L T 0 WUANML R FRRER | O LS4 45 1 1 i i
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Transcriptome-Based Study on Relative Genes and Regulatory

Pathways Leading to the Growth of Nibea albiflora

LI Wei'?, LIU Tianyi"z, YE Kun'?, WANG Zhiyong]’z, FANG Ming"z, JIANG Dan"?
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Healthy Mariculture in the East China Sea, Ministry of Agriculture and Rural Affairs, Xiamen 361021, China)

Abstract: In order to investigate the molecular regulatory mechanisms underlying growth traits in yellow
drum ( Nibea albiflora) , this study selected 110 individuals with faster growth rates (average weight (527. 1 +
83.6) g) and 130 individuals with slower growth rates ( average weight (238.4 +52.3) g) from the same
farming conditions within the same net cage, totaling 240 individuals for study. RNA extraction and transerip-
tome sequencing were performed on muscle tissue from each sample, yielding 499. 83 Gb and 576. 56 Gb se-
quencing data for the faster and slower growth groups, respectively. A total of 149 differentially expressed genes
were identified, including 136 upregulated genes and 13 downregulated genes. Functional annotation of differ-
entially expressed genes led to the identification of candidate genes related to the muscle growth, such as
tnncl, myhl, tnni2, and myss. GO and KEGG analyses predicted several regulatory pathways associated with
muscle growth, with GO term analysis revealing pathways involved in the actin binding, muscle structural com-
ponents, and calcium ion binding, while KEGG enrichment analysis identified pathways related to the myocardi-
al cell adrenaline and myocardial contraction. These findings provide important insights into the regulatory

mechanisms of growth rate in yellow drum, laying a foundation for further studies.
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0 518

Bt (Nibea albiflora) FJEMH MY ( Osteichthyes) HREEW 4 ( Actinopterygii) #5JE H ( Per-
ciformes) 115 ARl (Sciaenidae) PUFEJE (Nibea) . ¥l aHUe MRS E N Mg AR B E
&, REARCH S K IR o S sk, AR S NET A, TR N TR H 259
K, HRETR E AR R E AR SR AR b A K e R i SR A T Ak AR R R B,
2008 4, FEFAREFEBHIRAING T 4 fGESHE T, WY sl “ &85 157 xm
Fofr ¢ PR A K T B DR R R A A 2023 A, WTTT A METEAK PRI ST T AR A A T BB B
TR A1 5 R EAT A K AR — SRR A B AR R K 22 R
FERLH, S0 FECOMAA R 22T 0 FRGEH RT3 6 0 A 355 A B DA SGE A PR IRIE B s A2 AL
Ml A R X,

YA AR ) R Bt A K RO PR A 6 B T BT R ST S, 2019 4R, #IR Ol 10
lumina HiSeq X10, Hi-C FMFH AN 1 BHEMER I AT R %2, FHMFAH5) 301. 2 Gb Jihs
s, RLIhA2E 578.8 Mb JEH4L, 2021 45, BN FIH GWAS 424 T 8 faind 2k FCH e (1Y
WAL, TRk 23 N E RS T LG T 4k FC IR SE R SNPs | Xu 2517 e B FE 40 | v Rkl
FIHRILZE B Tl £ A BB LA 4 U A T S Al o, i o Hh S5 TR TR AR S A T B 3R IR, sk Se s
i3:F Pool-seq FEARLEFA LI chi22 52 BB — A~ SHCLL SR HOCHY SE ALK I, #8075 T NF-xB (55
M K T BEAE S I LT SR R E AR XA SR A L R A SRR T B AR AE 371 R E £
FEAR 1Y SNPs ££ rh R 21] 10 A5 I 5% ot i PSR 45 KO DGR SR IR, S B Al £ R RO 1 iy st A L i 4
5% GEE O G ER AL | KRG AN R AL Lt 0 L LSO B R A TR SR AL, TR
LB ARG 25 SR N, Wb R T R A R MR R AL R S ST A AR T A
0 PP PR B AE AL T, (H 1 JE T8 o A 2R KRR B a8 AL SEREATF T HIRGE |

SR MR i L N A AL (5 B 5 R R Aty . AWFSRAE R — AE kst 240 BARIAEK
BOR B, Gl S B e s A K RS i A K B fa 2 R B 25 5, IR I A Ko e
PR SE R 2R EE R 2 500 GO N KEGG %, A b s i o A KR i A2 ML $2 5 %
TR,

1 MHRERE
1.1 ##

AHFFE BT S i o N T 3R, ok AR TR S KPR FRA A, AR — Ak
AR R A W BE A KA 110 BAME A KA 130 BB, 31240 B, PRsiA: KA A K AR A0S 14
RSN (527.1 £83.6) g Ml (238.4 £52.3) g,

1.2 Ak

$i¢ 18 4250 4> Trans Zol Up Plus RNA Kit 50 & e B 45077, X400 gl A 108 G 1 R/ LA 211
GUREAIEA T RNA 2085 FHREC; SR ARYE BN A e o k45 SRR RNA 5236, Bl 65,
PE—H38 33 Qubit 2. 0, NanoDrop ¢ Aglient 2100 %75 1K s RNA B BE Fiafi iz =120 i I RE kAT
5 B RNA FESHEAT B SR RI4iiAl, 55 00 mRNA FEdE, FRHA M5 i % 5 mRNA f9% cDNA X
JBE; SCPERMIBEAHE IS, Xt cDNA SR UEATHG B B A 8503 AR BER BERGIN | Wi SCP2E vk B8 K 4%
AMFER R FREBRSESE , D Mlumina 2530 G007 G % 240 ASFEA 510
1.3 HUELES

FIH fastQC F 4 XF 240 R E G A F R oE 7 ks ( bRk MBREFS), KSR FERY
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M FEE (clean reads, CR); FIH STAR Z{/P¥ CR 5 i S5 FEH A AT HEXT; {#H Feature-
counts X 45 REEA TR 2 &5 BT DESeq2' ™ 0T LA 412 2 38 3L R (1 21 1) 22 S+ 1 10, 2 7% A e L )
BEgE), GR0E B B 20 510K [log, (FC) | > 1, FDR <0.05, H:rf FC 5 3 AR X % 354846 (fold
change) , FDR $8551R LA (false discovery rate) , Wt MM, FIH clusterProfiler f ) 2% S
FIRIEPF LT GO TIRETEREA KEGG 38 B 5 42505 [RI (i F StringTie''* 7 4R f Xt 25 R A T 4541
BEPRAF T TR SRA, 5 Nr. Swiss-Prot Fl egeNOG U4k 4 547 17 51 EU X 3145 58 38 i R R 8
1.4 SEERFEEEER PCR 9347

i/ Primer Premier 5 #X{4XFENLPRERY 8 DN ERIAZEFILF I TIWRIT (WFR 1), 5IERZ
JE T4k qRT-PCR IR%0 . DAEE A MA RNA Jyprkl, il cDNA G RGXH & (R atiamEReE YRt
WAHRAR, FE) #14k cDNA, LIS cDNA F=¥4E B, [FBFLL B-actin NN SR H
qPCR H#5 SYBR Green RT-PCR RN & (XFHmAT, HE) SiH#E, M2 2 gatai
mRNA fyREH

*1 REATASY
Tab.1 Primers used in the experiments

RKikZEmHEN ERGIYFSI(5 -3") RikZmIEN IEmGIHFS(5 -3")
q-slc25a22-F AAAAGGGAACATCCCTCATCAGT q-rab34-F GTCATCCAACTTGTCTTCACTGT
g-sle25a22-R TGCTCAAGATACAGCTCCAGG q-rab34-R AAGCTTCAACATCGCCAAGGT
q-mmpl6-F TGATGGTAACGACCTGTTCCTG q-myss-F CAACTCATCCCGCTTTGGTAAA
q-mmpl6-R AGGTCGTCGTGAGGTAGTTTG q-myss-R GTGGTAATGAGGAGAGCCTCG
q-celf3-F CTGCTGGACTCTGAGCTTGAT q-tnni2-F AACAAGGAGATCGACGACCTGAAG
q-celf3-R ACCAACTATTGCAGCAACGC g-tnni2-R TTTCAGCTCCTTCTTGACCTGC
g-tnncl-F GACAAGAATGCAGATGGCTACA q-tnnt3-F TTGCTGTTCTTCCTCCTGGGC
g-tnncl-R GTCCCCGTCTTTCATCAGCTC g-tnnt3-R GGAAGAACTCATCGGCCTCAAG

2 ZEREHMH

2.1 HRANFDH

240 il cDNA SCE Mumina P E0HE 28 45 5, L4875 3 588 160 257 45 CR (W% 2),
5 0 ) B L B S A A AR A B I SR 81, SRR . PR B LR S CR 55
W S SE R AL B 3R A, XA 23590k 81. 15% F1 80.59% 5 CR 1 G + C F ikl s/,
JEEITE 51.21% ~51.30% 5 90% LA L) CR FisfEm T Q30, X F M Mumina 550 M 2 % F K 4
B A, BT AR TR e,

*F2 HHBMAALR Numina WFHERERE TG
Tab.2 lllumina sequencing data and quality assessment of muscle tissue of Nibea albiflora

FE i [ el as 2! THIEEL(G) C+CHE/% 30/%
PR A K21 1 666 228 462 499. 83 51.21 92.70
18 EA K2 1921 931 795 576.56 51.30 92.83

2.2 ERFEDgEFRE
FIFH StringTie HE LT R FEN A ) CR, 345 22 875 e A, i Diamond 441 Blastx ¥
Unigenes il A B 2 A8 1 0ECHE B U647 )9 50 LU X, ARAS BN 2 38 i B A5 B, X245 SR R Nry
Swiss-Prot 1 Pfam 235 7243 54 20 498 . 18 238, 18 893 £ #iE B, AV 41 Ho X e v (9 0 b o K
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ft1 ( Larimichthys crocea), ¥~ T ¥ 5 . FEEE SRR . RS
R i BEAR R PR 3
2.3 ERREEHTE

JH DESeq2 X 79 21 & 1l £ 5% 5% 20 FEAS 4
TN 25 RR T, SR A 154 22 5
FIRHE, b 141 A B3 R GA I
W, 1349828 FRFRAIEN (WK 1),
VA IR A e PR B O Ry TR R Ak Y
PR, RUDXEEEEA T REfEAE KA B A
PR, 1%
2.4 EZEREMFEM CO NEEERS KEGGC &
BEESN

X149 22 S5 KA N H#HT GO Ui s of !
Borhr, SR BRIERR] 1797 4> GO TifE 2 E 6bmmf 2 3
AH, JU 1374 SAEREFVE AR, 165 B1 BHEIANAARREZRREERNLE
AR FNAMNELALSY, 258 FRTERER T IE Fig.1 Volcano plot of differential expression genes of
K2 e 1 B2 00 b fie 12 % & S I 10 muscle tissue in Nibea albiflora
GO & H, REEZEFEN GO M LT M . WAL T . Nlezish, BEUed . 1
SO AT . WUANIEREE A SRS DIRE . kUl I 22 e DR I ) il 2 P 45 = AT 1 S5 LA A A
KEGUIRE, WIESIUE R — D2l SRR R e B, nTIRASZ I, T IIRERI R, JUL3)
HH2ZH G NShEAZE . W TS NIERERSE | dUIRRGRN 12455 MBI R4 & 5 e
TENLPAE KRB h R B E 25 & A Tt ss

~lg (FDR)

HE B A

/e / / Y 4L 55 e, T ThiE /

2 EMBERREEFERN GO EEFEESIEER 1048
Fig.2 GO function annotation of differentially expressed genes in Nibea albiflora: the top 10 items of each function
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HE—2LWTHE 149 2 R RIBFE N T TE R KEGG 551 %, TERE] 162 5 KEGG {55, hK 3
AUE N, ZRENEES SO0 OIS DIRERGS . ERBUEAMm Y, R &
SRESF VRS X R R AMEARAL I8 S Z AR — 5 BRI TR, W7 A KR A8 4 T RE 2
Lo AR ShRE RS RE, ATRE S O RRAROC . BR T O NUREOCHE A, 22 5 IRk PRty 42
THEARFEEE, XU EEA KK T eSS IR RIRCRAT C,

Hypertrophic cardiomyopathy '
Dilated cardiomyopathy ’ Count
- - ® 50
Adrenergic signaling in | ‘
cardiomyocytes @ s
. . @ o
Cardiac muscle contraction . ‘ S5
Protein digestion and | 15.0
absorption . .
Pancreatic secretion @] P.adjust
Tight junction - (&) 0.04
0.03
Focal adhesion f @ 0.02
Vascular smooth muscle | &) oot
contraction
Viral myocarditis - ®

0.650 0.675 0.1.00 0.1.25 0.1I50 0.1‘75
HELE
3 BEWANANAAPEEREN 10 W KEGG ES BRI AE
Fig.3 Scatter diagram of KEGG signal pathway in muscle tissue of
Nibea albiflora with the top 10 enrichment degree

HE— AR AT SE A AR KA D Re AR L, 25 SR RN B, BDLES 519 €1 (troponin C1, slow
skeletal and cardiac type, tnncl) . WIS [ 12 (troponin 12, fast skeletal type, mni2) . WLESEE 1 T2
(troponin T2, cardiac type, tnn2) . WUEGEEH T3 (troponin T3, fast skeletal type, tnni3) . WIEREEHE
% 1 (myosin heavy chain 1, myhl) . JIBREE T SE 6 (myosin heavy chain 6, myh6) . WLEKEE [ H5E
(myosin heavy chain, myss), WAFET GO BHEMAEYEIHEM KEGC B HEME I, R T HIIGE
R
2.5 KEEREE PCR &R : NA-Soq 8GRT-PCR

R T RN SR S 2 I R AR JE R 3R 8
HAYATEEYE, BEPLIEIR 8 MR ( RIRERIA
FEA 5 A, TNIHRIRER 3 AY) TSmO
JtsE i PCR Bk, FEMLEFERY bR Rk 5k
8K a3, mni2 . myhl | tnncl |
slc25a22, T WA 3 18 4 5 A mmpl6 | 1}
celf3, rab34, L5 RPLINIEL A B F X
5 S T 43 B 45 R W) 6 B (LA

4), BB TN R LA s A IS +l
. SN, A % - 7 FALL B
ﬁ“ﬁ?ﬁ@@]ﬂ’ﬂ%ﬁ%ﬂfﬁﬁiﬁ%o &3] 4. 81 %-FTIF%LE qBT PCR&ERRHERALRS
Fig.4 Comparison of eight DEGs by gRT-PCR and
transcriptome analysis

mmpl6  celf3 rab34

tnncl sle25a22

log,(FC)

tnnt3  tnni2  myhl

3 e
PEARAEARAE O 22 B I A B PR — B 2 G . A R A MISCHF U R EL, {5 F A 2 REf#
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e i A HCS A KA DGR B SRR, LA R — 5 2 FLAZ RS 3 s i AR ) 2 ol 0 R T A A 2R
HAE K 22 3O AE th B — SR B S — 5 Tl B e, T2 B R R 28 DR RV T A, X R R
BRI e AL B, 5 A T b ) B g e A A MR s AL B

ARHFFENS [) — PG b AR TR 1 110 s fi A AR KBNS Y 130 2 o it gEA T sk L o0, Lk
1322 R RINFER 153 A, Hob FIRERIAFER 141 4>, NIRERIAER 13 A, ok S 5L K W] 58 B0 UL AH
VRIS . 0 1 R R B D RETE R A B, 8 Hh — 2L FT BB 5 LY AR AR DG I g ik D RE LA
FHG Tn FIEHEH (tnnel | tnni2 | tnn2 | tnne3) | WK A EEE T (myhl) FIVE (myh6) . TEHE (Sus
scrofa domesticus) ' ~*") | ¥E4 (Bos grunniens) '™ | /INBIEE (Ovis aries) = FI/NER ( Mus musculus)
PRI R R B tnnel | mni2 | 2 A m3 FEREBEIUE T L I AR ST A AN R RE R 5
W, FEARMRH, tnncl | tnni2  tnne2 F tnne3 FEPRE AR L LA b KER S . BR T Tn F G5
KIS, MHY R4 IR 0 A i 2 5L N, E B B SO A 1 e ik, LI o 4% Y 5
(MRFs) ilit— R G150 FFH G mIE g A&, B, RSP0 myhl SR AT
J&, WA myoD1 | myH3 Fll myoG FEPH Feik 8 A L 2 A B F FRAL, WUE RStz 219 d], FH
myhl DIEEXT LA AE R R B AR, AL, TEABEM (Epinephelus fuscoguttatus)[m . WTEE (On-
corhynchus mykiss) NN | (Sparus aurata) PR ST R myss FEA A LA P~ 5 AR 4k 7 T
B TEAEH], W0 tnn2 TEMA R A FIILPY 7= 55 T 5 5 3 L, X P R T S LA
BRI AN A bR . EARMER YD, M TEEARKA, Puld K AT mn2 Fl myss Y2 IR 7K A
By, UGk S PR LA AR K B A AT, WG 35 PR v A Sy el YL P P A
UL R 1 o RO &34 £ s e = K v S e o (B R R = 19 | RS 9 s it o D
REGERE LA S AN LTS PR A 4E RS B AT, RIS SEIE W] R B SR I PR A K, Ak, KEGG i
PR E IO, FEXTBE S ( Danio rerio) O NESB S HIHFFE N R B, O E B f/NE
BRI DA 0O DR B RE, [ IR AR S a2 A A K B MEAR DG, D WUIE KR A R G 5Kk
LA A RE T, D SRR BRI SR A B g . ARWESE P UK RE T 5 A AR R AR T A R 2
Th, HHEDN P A K R S A T LA A G RE ik B, L UR & Az Sl RE ) A e
e, PEHERBRACH RIS R, A AR KRR TS FIG K

ARG EET RNA-Seq U R AR AR B A0, @ A WA5 B2 A, TR ers 21 7 A foik
I, ATRE S EH L AR AL B R B YIRS, NIRRT it 7 SRR, TR 45 R
— AR, A5G B E AR KON DG B TR I 2, LRI ARAS A BRI BEA T D REAIF 9, M bT B A
R KL
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