XE%HmS: 1000-0615(2021)01-0079-09

Bintl 2 SAEERKERMIINABALERA S

E2AEY, kXW, HEFE, EFEAY
(1. o K= A 2 T B i K L B 7
ARV AR AT 8 95 AR UMY RRR T BRI S0 E, VLR B8 214081
2. MR AR K F LSl e, L9 L8 214128)

K2R, 2021, 45(1): 79-87

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

Science Press

DOI: 10.11964/j£c.20200412229

BE: e XARNATRAEGRRAEKUERNEEL2 TNHEMH FHELE. ZROLEK
T2HMARAKEXERE2 TNNARNETAXE. A%k EHHAF 392238 %0 /7
77| (contigs)o HF Tt E3t D, GHATH. FH. Zpea. RZTEafhE
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Ot 7R AR, R ER b, A S X
PR I A K B A B B 2 S R L A 2H 2R AT
T B AL, DUBIRAS il RES S LA A
o i 9 o 308 R PR R 0] 3 B, DT Sy i A £
Ve T AT P A KR 23 5 DL 4R LA

1 MRS J7E

11 SSRBEBSESHRRE

i B B 2 5 1 3k TR TP K R A B AR B
RACHEME A 5T o0 B4 S5 G S b R AT . B
I F Fhad FE1ES W Dong 26U (1 079 . e [A]
— AR 6 HBr MBI TR, HAEMARFZE R 2955
J2 A 43 | PR HE A K R (high-growth, HG) F1
KR 8 (slow-growth, SG) Y 11 %% 44 2% (3%),
Az K R RO A K R 08 1 B SF- $4 R A T )
A (522.3+11.0) g £ (314.9+7.2) g SR )5 M 2
2l 44 St oy A FEALERBE 8 4% (4 M 4 8f) fa, 3R
RHNR L, WA R G & T80 °C vKAH Ik
12, T )55 RNA $2 B

1.2 RNA 2B, cDNA 3ZEHE RN F

% F TRIzol (Invitrogen, | /K #7 E% 78, 3¢ [H)
7 % B AR B 8 2 5 LA 2H 260 A RNA 3 B
) RNA #£ /i Jl DNase 1/ (New England Biolabs,
Frankfurt/M., Germany) JH1L/5, fi F Nanodrop2000
413663t (Thermo Fisher Scientific, BRIMS, Cam-
bridge, MA, 3% [E) £l RNA £l ¥ . HG Il SG 4
8 A M LA RNA KE S IR 5 5 20 il e o
TruSeq™ RNA #£ it il % 3 F] & (Illumina) #%) #21E
PRI HG A1 SG IS0 . SR M Tlumina HiSeq
2500(Ilumina, & #0375, 3¢ ) WP AL, X B> 3C
PEHEAT 2125 bp XA S

1.3 R RBER

K Fastqc 4 (http://www.bioinformatics.bab-
raham.ac.uk/projects/fastqe/) X} T A 1) J5L 4 U ¥ A
Bt (raw reads) AT BT 46l . BBRAF SR . T
P E I B . KT 10% Y LA R AR o i
BB < 5 B0 B 3 550y 2 D 7 BE 50% LA
) W BB, a8 JE W F R B (clean reads)
K Tophat K {4 5 6 (1) 2 25 JE K 21 (Fs VR B 6
VEAT HEXF o SR 5 ff FH Trinity 20128 1) 2R IA 2 50K
clean reads M k41 % B BT R i 5% Sk A7 31 (contigs)o
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)5, i cuffmerge #1417 R A IF, 53]
ZIURIG W FAAE BT IR 200 M.
1.4 THREERE, HAVHEFIFFIEIEAE (ORF)
£E

R A BB AR F IS 4 AN SRR
JEFEATHEXT, £24% NCBI Nr (non-redundant protein) |
Universal Protein Resource database, COG (cluster
of orthologous groups of protein) fil KEGG (Kyoto
encyclopedia of genes and genomes) #( & J& . )& £&
TEAH Y D) RE 1 B R 2H R PP AL R B2 L Zha 552 T
2o SR AR Perl AR %8 7€ HE X ) Nr $ 40 4
800 7 5 471 149 ORF X sk o 5% 7 oK Fo o 21 848
B 7 751, i Transdecoder (http:/transdecoder.
sourceforge.net/) & Tl {2 Y ORFs X 3,

15 EFREERNEE

K Bowtie # 4,  HEXTIIT B (clean reads)
B SEA TS, BT 450, R RSEM
B XS BA  s AR HEAT E B, B A R ] EdgeR
BAOEE, ST 2E R RIK . AL 2 7
22 35 BE DR A8 0 KT A v 2 |log, FC (fold change 175 %%
A%4k)| =1 H.FDR (false discovery ratei5%) < 0.05,
GO(gene ontology) & % M4 A1 KEGG 11} #% 43 #r
FSCHk [21-22] J5 kAT o
1.6 LRI EE PCREIE

R T U UE T e 4 SR R R, S BE HL Bk
TET 20 AN WL AE A 6 1 36 R AT T SR 26
JE it PCR Y0k, o 4f 8 4~ Lo & FFT 12 4>
TR, SR & PCR 7E ABI PRISM 7500
Real-time PCR &% i1, RWAKAZR A 10puL: SuL
2x SYBR Green MasterMix, 1 uL cDNA # #g 1 [
TE51 45 0.2 uL(10 umol/L), 3.6 uL H,0,, JZ
B4 95 °C 5 min A8, 2% & 95°C 15 s,
40 NEH, SRJF 60 °C 45 siB k. HIKZ L
Zhu 5P 1T

2 4

21 MFFMBELER

W7 4R 45 0 48 Fi 68 2 5 HG F1 SG 3 Y
JE 46 R Bt (raw reads) 43 %l 48 868 398 il
49 494 796 %%, L UE 5 15 E| Y clean reads 435l A
48 267 178 Tl 48 924 886 45, FrA I FE 45 R E 4
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$£38 5] NCBI SRA %4 2 (SRP078896).

Trinity 2 %% J5 3515 392 238 451l )5 ¥ %1 (con-
tigs), XNV 348 144 MR, IRy 200~32 499
bp, FIKE R 603.27 bp. M EATT 51 1 43
M, KK E N 200~1000 bp, HA 13.37%
(52 436) BT FIH FE SN 1000~32 499 bp.

22 ThEEERR

F FH BLASTx B T 457 41 2% 189 1 4] 43 5] 1o %
#| Nr. UniProt-SwissProt, KEGG Fll COG 4 {~%X
Pe i, AL B o113 238 541, Xt 82 821
AL Hr o B Ne Bl E TSR, A
112 001 5% o e fH (10 J9 JiE (4 45 BURF e fH) 43 175 .
N 82.66% I contigs [ FE e fH<1x107°, FH
TR 2 LTI A5 B s o MR Lb X 2 2R T A A
R 7R, 582 5 0P SRS R SR
i (Danio rerio) A 41 i & (B 1-a)0

XF 102 845 2% Fy 51 #E 47 KEGG 73 #r , 3k 1%
322 S AR . H o R A B B 2 Y I 20 A%
KEGG 3 # 41 /&l 1-b i o

FIH] COG HhHim e xh i A 2H 26 1 I s 971
TTOIRER ARG 2K, iR, BA DI NF
51 (14 803 %%) REBL T A COG K5I, 35— KK
A—IRINEETIMZE (general function prediction) (5 095
%%, 23.85%), HK K 2707 &5 555 EH
4] Ff& 5 2% (replication, recombination and repair)
(12.67%) F1 1 814 75 5155 5% FHLHI 2L (signal
transduction mechanisms) i 5¢ Bt (8.49%), 1M 5 Bk
e /D WS 51 R A BB B2 (cell motility) FAZ 4544
(nuclear structure) 25, 1 HAH 0.06%.

HAEE RS Ne B8 8 HUP 8 o, 3k95
JEANDIREE S, 1T GO H R, 4R WR, A
31 406 4 I 5 ¢ 51 (8.01%) VL fit 3] GO 1), %
R 20 826 4~ F A (1F] 1-¢), B FLVCEF] 63 4~ GO
&, HR 3R, Sl ZEEY TR (biological
process)(23, 36.51%). #ii il 2 43 (cellular compon-
ent)(19, 30.16%) F143FIEE (molecular function) (21,
33.33%).

2.3 HRAERTMH

FIF BLASTx(LL e<1x107° Ml X 2 %0), #%
i Ji B 2 5 JLPA) 2H 2R B s 2H 20 2 7 91 S AR
Pl 2 A S0 HEAT X, A 146 148 4% (37.26%)
PRl 5B 5 BEZR O 8 (Fugu ocellatus)
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T % (Oryzias latipes). = J| ff (Gasterosteus acul-
eatus). Je % % Akt (Oreochromis niloticus) FIFA I
BEELR R TS b FETAHMESR, A
71272 45 (18.17%) J¥ 5\ o] LL X 2| T A 6 Fhfifi-F £
Frp, H5EMAMICEEARR, H21.13%~
34.82%. AT 2 5 9 UL PN 5% s 4L 87 AT Lk )
PLE 6 R fas, HHEBE 2N 56.01%~77.71%
(F Do

2.4 ORF X EfFm

X 20 2 (1) A B i 2 5 L IR e s 287 91 2R 4T Nr
BN, &I 112001 250 B 54055 ORF,
ORF M iy 27~32 490 bp, V-4 JF 2k 554.68
bp. TEIXEEJFHI, KERSF (89 478 %%, 79.89%)
) ORF SE3MART 70%, HA 5011 (4.47%) 18096
(7.22%) 45 )7 %1 1) ORF 5¢ %& 1 b 95% F1 100%.
X FARBEFE R 51, FIH Transdecoder K 42
5 DU 7 FE 1 ORF X8, 45 B/R, A 59 606 4%
JF 94L& ORF AE, Pl 212.55 bp, &e/h
A KRB 5h 147 F12070 bp. EILFT 220 631
TP HIANALE ORF HE, AIfE 2 ellk Ak
2 i 35 R koA 5 J A 26 i AR G X

25 EIntE2 S REREERERRIE

R4 [logFC|=1 1 FDR<0.05 f b5, % 5E
Hh HG XS T SG 4 £ iy 22 57 SR Ik KL [H 749 14>,
Horp348 A~ AL, 401 4 FEERE (F 2).
TEIX S 22 S RGRFE b, AR T — e LA A=
KA EE N, WLLLE 1 (myoglobin, mb), AL
BR A 4% 4% 2b (myosin, light chain 2b, myl2b), fl
BREE MR BE 4(myld), WLES & 1 18 (troponin [
type, tnnil), tnni2, PUAI: LIM Z5F038 8 1 (four
and a half LIM domains protein 1, fhil), P5 Fil fig i
UL [R) T 2 (pyruvate dehydrogenase kinase iso-
zyme 2, pdk2) FIJZ%%F 1 B3 (laminin subunitbeta-3,
lamb3) &5,

ST R A5 R B, SEER BE AL Pk
T 20 LA AR AEOC Y FE R AT T S8 I 2l
€ PCR Bk, Hh 4 8 4> LN A 12 4
TR . A bR R R A I A
R—F, 2 THEER TR 1A FRIKE S
JPEE IR —30 (K1 3), R FE5 L5 B

2.6 GO FKEGG BEREENT
XA 25 5 A5 N HEAT GO & % A KEGG
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B 1 SRA R RANEETR
(a) BT DREIARESS R A A, 1 B f, 2. SRPHEHIREE, 3. W06, 4. 61, 5 K, 6. RFavetl, 7. PP M, 8. AR, 9. LN
AMEG S, 10. 50, 11, matkda, 12, Slf, 13 4468, 14. 6, 15 &6, 16. . (b) 1T 20 7 KEGG i@, 1. PBK-Akt {55388, 2. i
RORPEEE, 3. KEDTEE, 4. FiEAEICHEE, 5. MAPK (5 5i8F%, 6 R&EHamRE, 7. Vs OmE2LmmTy, 8 PR A, 9. 4515
SIEEK, 10. AKE T REAMRTE 1 BUSGy, 11 WEEM, 12, MAHAMMAEZALEHIER, 13, IREBFRE 5@, 14, FURKERE, 15.F
WEAR, 16, FIEWIRIEIGAE, 17. FEURIMEA, 18 MR, 19. ¥ ikBLOIIE, 20 REMEOHLIR. (o) EEDIRRERS . BV 1. AV
H, 2 EWANY, 3. 4RI, 4. AR EAEIIRUR, 5. dRRRERR, 6. REWRE, 7. wfiE, 8 4K, 9 ERGERE, 10 €6, 11.E
12, ARWEAR, 13, AR, 14 ZHEMAEDEFRE, 15 EVE RN FORE, 16 EVERNIERE, 17. 2Rz, 18 BH, 19.4
FAAR, 20 MRS, 21 W2, 22,459, 23 MAAEIE AR ARy 1 diR, 2. AR, 3. ARy, 4 ARRANIERT, S, dHfst
FERH Sy, 6. fAMX, 7. MAMX Sy, 8. M TECEYD, 9.0, 100 gy, 11 BN, 12. 8%, 13. 4009, 14, QUARER4 s, 15, BEhgk,
16. i, 17. RARASY, 18 FFEAR, 19 RIFMLI;: /- TOhRe: 1 PUEMIENE, 20405, 3. A TE, 4. mE a5 2 S Ua
6. WA RYNETE, 7. T RATEE, 8. BERIETE, 9. Q- RRACHR T TE, 10, SRRV, 11 2 TAREIETE, 12, RS RAERTE
P, 13 IRG A FRE TEYE, 14, BIREHIEIE, 15 ARG SHFZETEME, 16 BAKNC, 17. &GN, 18, ZMAFEENE, 19. 25504
FTETE, 200 FIEEATENE, 210 $HETEE
Fig.1 Function annotation of C. carpio muscle transcriptome assembly

(a) homologous species distribution based on the function annotation results, 1. Danio rerio, 2. Astyanax mexicanus, 3. Oncorhynchus mykiss, 4. Cyprinus carpio,
5. Larimichthys crocea, 6. Clupea harengus, 7. Oreochromis niloticus, 8. Esox lucius, 9. Scleropages formosus, 10. Oryzias latipes, 11. Notothenia coriiceps,
12. Tetraodon nigroviridis, 13. Stegastes partitus, 14. Carassius auratus, 15. Lepisosteus oculatus, 16. other. (b) top 20 pathways classification of contigs by
KEGG pathway, 1. PI3K-Akt signaling pathway, 2. proteoglycans in cancer, 3. focal adhesion, 4. pathways in cancer, 5. MAPK signaling pathway, 6. tight junction,
7. regulation of actin cytoskeleton, 8. influenza A, 9. calcium signaling pathway, 10. HTLV-I infection, 11. endocytosis, 12. neuroactive ligand-receptor interac-
tion, 13. insulin signaling pathway, 14. alzheimer's disease, 15. phagosome, 16. Huntington's disease, 17. viral carcinogenesis, 18. ribosome, 19. dilated cardiomy-
opathy, 20. viral myocarditis. (c) classification of assembled contigs annotated with Gene ontology; biological process: 1. biological adhesion, 2. biological regula-
tion, 3. cell killing, 4. cellular component organization or biogenesis, 5. cellular process, 6. developmental process, 7. establishment of localization, 8. growth,
9. immune system process, 10. localization, 11. locomotion, 12. metabolic process, 13. multi-organism process, 14. multicellular organismal process, 15. negative
regulation of biological process, 16. positive regulation of biological process, 17. regulation of biological process, 18. reproduction, 19. reproductive process,
20. response to stimulus, 21. rhythmic process, 22. signaling, 23. single-organism process; cellular component: 1. cell, 2. cell junction, 3. cell part, 4. extracellular
matrix, 5. extracellular matrix part, 6. extracellular region, 7. extracellular region part, 8. macromolecular complex, 9. membrane, 10. membrane part, 11. mem-
brane-enclosed lumen, 12. nucleoid, 13. organelle, 14. organelle part, 15. side of membrane, 16. synapse, 17. synapse part, 18. virion, 19. virion part; molecular
function: 1. antioxidant activity, 2. binding, 3. catalytic activity, 4. channel regulator activity, 5. chemoattractant activity, 6. chemorepellent activity, 7. electron car-
rier activity, 8. enzyme regulator activity, 9. guanyl-nuclrotide exchange factor activity, 10. metallochaperone activity, 11. molecular transducer activity,
12. morphogen activity, 13. nucleic acid binding transcription factor activity, 14. nutrient reservoir activity, 15. protein binding transcription factor activity, 16. protein tag,
17. receptor activity, 18. receptor regulator activity, 19. structural molecule activity, 20. translation regulator activity, 21. transporter activity
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Tab. 1 Statistic assessment of FFRC 2 strain C. carpio transcriptome

st " SRR ITIE T 51 E 43 L /% _ AL R E A 5 E/%
: 4 | /4 X
A i?iﬂliﬂﬁﬂf?ﬂi& . percentage of total FFRC 2 strain ﬁ F”}\/%. percentage of total unique
database FFRC 2 strain C. carpio hits . . unique protein .
C. carpio contigs proteins
Pt D. rerio 107 124 27.31 29 247 65.74
SR F. ocellatus 82 884 21.13 26794 56.01
H 0. latipes 86 742 22.11 18 750 75.99
=l G. aculeatus 85 657 21.84 20 326 73.71
A C carpio 136 571 34.82 35403 75.96
JeB B 4Ef 0. niloticus 90 706 23.13 20 797 77.71
HG
MAplot
L J
]
10+ =
@)
S
%B 846 000
log, Counts
(a)
SG
(b)

B2 FREKEXRERE?2 SHNABAEEREA
(@) M-A B,y HOR T B AR A, xR T X B (b) AN 7 2 KT e A 8 2 5 JULIA 22 S 2 R MR ) Venn . HG. R
MK SG. MR KL SER L AR M R 2 5 AR I VAT R RO SE D B, R R B R T 2 R R 1 B 8

Fig.2 Gene expression in the muscle of different growth rate FFRC No. 2 strain C. carpio

(a) M-A plot, the y-axis represents the logarithm of fold change and the x-axis represents the logarithm of read counts. (b) a Venn diagram with the num-

ber of differentially expressed genes at the different growth speed FFRC. HG. high growth, SG. slow growth. The red dots and numbers represent the up-

regulated and down-regulated differentially expressed genes, while the black dots and numbers represent the number of genes without differential expression

WP HT, DRSS R BB E R . A SR
R, — o2 5 3R R N DT I E LA RE DG Y
L, LS E A A E 2R (GO:0015629) . AL#
(GO:0036379). WLk & 11 & & & (GO:0016459).
20 LB SR 4 (GO:0044430) . WLAS & 118 &1k
(GO:0005861). AL £F 4k (GO:0030016) . Ui 4ii £F
4 (GO:0043292). L £F 4 2H %% (G0O:0030239) .
WL 40 M % & (GO:0055001), % L 20 WL 22 21 %%
(GO:0030240) F1 ILEK 2 11 25 4 25 it (GO:0031034)
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&, XESPNAAKMEXW2ZERRIENGFR
HEE, [HAE-PUE. WAL, KEGG il #% >
res R A, O WL 4E (cardiac muscle contrac-
tion) A1 A J& M .0 WL AE (hypertrophic cardiomy-
opathy HCM) il % I & & 4 22 - R s, Horp
tnnil, tnni2, HLEKEE H 45 & & H C(myosin-bind-
ing protein C, mybpcl). % UL 3 £& H 2(alpha-
actinin-2, actn2) A1 B-J& L Bk ¥E H (tropomyosin
beta chain, tpm2) i KERFEE M .
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10 = RT-PCR =8 RNA-Seq
2 5|
0
2 -5t
1234567891011121314151617181920
—10tL

3 MEFMEARAEERE PCRWEERRIEER
Practin Jy N ZFHER . 1. PR R R PKM B T2 X1 JE[R, 2. 4F
W FOE R, 3. AMBEA R, 4 KtSEHEA, 5. MAE
F 8, 6. “BERRRMEMAG, 7. WEIRR N ARG L2, 8.«
RIEHEAMEE4, 9. NAEHA, 10 JIE5EHA 2e, 11 JRILE
HE2, 12A8EA 1, 134N F LIM G MEEA 1, 14, 145
HALA, 150z EA 2 16 MREALEGEHEA CL
17. EEEENERE R 1, 18 REENIRER 4, 19. RENIREA 2,
20. EEENERE R

Fig. 3 Gene expression patterns of
RNA-Seq and qRT-PCR
[-actin was used as an internal control and used for the normalization of
the expression level of each gene. 1. pyruvate kinase PKM-like isoform
X1, pkm?2; 2. urokinase plasminogen activator surface receptor, plaur;
3. interleukin-1 beta, i/1b; 4. Krt5 protein, krt5; 5. keratin 8, krt8; 6. 6-
phosphofructo-2-kinase/fructose-2,6-bisphosphatase 1, pfkfbl; 7. pyr-
uvate dehydrogenase kinase isozyme 2, pdk2; 8. mitogen-activated pro-
tein kinase 4, map2k4; 9. myoglobin, mb; 10. troponin T2e, tnnte;
11. tropomyosin, tpm?2; 12. troponin I type 1b, tnnil; 13. four and a half
LIM domains protein 1, fh/l1; 14. troponin I type 2a-1, tmni2a-1; 15.
alpha-actinin-2, actn2; 16. myosin-binding protein C1, mybpcl; 17. slow
myosin heavy chain 1, sm1; 18. myosin light chain 4, myl4; 19. myosin

light chain 2, myl2; 20. myosin heavy chain, mhc
3 Wik

AW, BT A H % TF 5 53 0 LR F] N,
UniProt-SwissProt, KEGG I COG % 4l /i . 45 5
IR, AP BED Y [ PR R (65.68%),
X R RE A TR A W B £ B e R Y
TR, HLIE Do ffi ke Sy 68 (Cyprinidae) #1286

WLAE B — A A BRS s R 42 i b #2, w]
FEOFZ MWL O NERTILIR D RE B A
FERR RGBT T, A VR T A 40 M B4 AL 1 AR 40 i
HRAEMRNLANN, SidiE . T8 mEkE
BINUNE , R BUS A LA 4E AR
J B R UL B AR R DU R S o 1 n £ 4 R R R 52 B
B BEFE R, B LA 4R R RN LA B
(LA A K EUIE K) 23 Bl 2 A= 35 R 38 2% 1
(AN [) T A2 AR, i LRI ILET 4 1 28 B X []—
B SRS TE] . — A, WILER 4] 2 S
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R lds (18 Fbkfieds A (1T 8Y), Ao
H1, HG F1 SG 4110 LA 20 211 22 S ARGk BE A v
HMMAAKAHCH RS RmS I E S . AL
BREMA . PUESESD T RAMEN S R Pk
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De novo transcriptome analysis and comparison of the FFRC No.2 strain
common carp (Cyprinus carpio) associated with its muscle growth

WANG Lanmei ?, ZHU Wenbin', FU Jianjun', DONG Zaijie "**

(1. Freshwater Fisheries Research Centre of Chinese Academy of Fishery Sciences, Key Laboratory of Freshwater Fisheries and
Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Wuxi 214081, China,
2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214128, China)

Abstract: In order to explore the molecular basis of the higher growth rate in FFRC No.2 strain common
carp(Cyprinus carpio), we utilized comparative transcriptomics analysis using next-generation sequencing and
examined transcript profiles of the muscles from high-growth (HG) (average final body weight FBW= 522.3 g,
SE=11.03) and slow-growth (SG) (average FBW= 314.9 g, SE=7.16) individuals. Two poly (A)" RNA-seq librar-
ies were constructed and sequenced using paired-end (PE 2x125) Illumina technique. All sequence data were sub-
mitted to NCBI SRA database (SRP078896). A total of 286 118 576 reads were generated, resulting in 392 238
assembled contigs, corresponding to 348 144 unique genes and their length ranged from 200 to 32 499 bp. We
firstly performed a functional annotation on the assembly using first aligning by BLASTx with cut-off e-value <
1x107'°, then all assembled contigs were blasted against the Nr database, UniProt-SwissProt database, KEGG data-
base and COG database, respectively. The contigs hit 56.01%-77.71% of the unique proteins of Danio rerio, Fugu
ocellatus, Oryzias latipes, Gasterosteus aculeatus, C. carpio and Oreochromis niloticus. And 93 462 contigs con-
taining 129 047 simple sequence repeats (SSRs) were identified. For the assembled contigs which had hits against
with Nr database, 112 001 annotated contigs were found to contain the Open Reading Frame (ORF). The ORF
length ranged from 27 to 32 490 bp with an average of 554.68 bp.

To reveal the underline mechanism of the muscle growth rate in FFRC No. 2 strain C. carpio, we performed a
differential expression analysis between the two muscle transcriptomes. Based on the criteria of |log,FC| = 1 and
FDR < 0.05, we identified 749 differentially expressed genes in HG fishes compared with SG fishes, of which
348 genes were up-regulated and 401 genes were down-regulated genes in HG fishes. Several key genes related to
muscle growth, i.e. mb, myl2b, tnnil, fhil, lamb3, pdk2 and igfbp7 were identified. All these DEGs were subjected
to GO term enrichment and KEGG pathway analysis to obtain the potential function annotation. These DEGs were
enriched in different gene ontologies and pathways. The KEGG pathway analysis results showed that the cardiac
muscle contraction pathway and hypertrophic cardiomyopathy (HCM) pathway were found significantly enriched
of DEGs, in which tnnil, tnni2, mybpcl, actn2 and tpm?2 serve as key regulatory proteins. These findings will facil-
itate gene function study and help to understand the molecular mechanisms of muscle growth in C. carpio by

breeding and improve the molecular selection method of the specific strain with fast growth.
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