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Yellow River Carp
(Cyprinus carpio haematoperus)

FCERJHF 7T T BAR TR AE AN SR AF RO, G Beblir o FRIE AR
VAN SRS 5, A SCE VEFCE N #8871 B B 7
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AR R R4 H B E AR 12008 . 0.2m G IR /K FRFHE L,
T=27-28°C, DO=7-8mg/L, 4JHFFHL5; MEHNE9:00 am,
15:00 pm and 21:00 pm .

|

FCE = (FBW — IBW)/FI

FCE=feed conversion efficiency, FEAE 5k 2 B FCEBL & 6445 N iFi A
FBW=final body weight, -> .
IBW=initial body weight, FI=total Al: high FCE groupAl low FCE group

feed intake of each individual

 —

Groups FBW () | IBW (g) FI (g) FCE

Low group 1.76 = 0.17 8.11 = 1.02 1416 = 0.87 0.448 = 0.068"
High group 3.33 + 0.79 1673 + 0.88 14.63 = 0.34 0.916 *= 0.013°
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150 bp ‘ Reference genome:
paired- =| | 7 https://www.ncbi.nlm.nih.gov/genome/genomes/10839

end (PE) ‘

Raw reads

V

Examine the reliability of the RNA-Seq results
clean reads

y t

Transcriptome alignment | == | Functional annotation
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Summary statistics for sequence quality and alignment information of samples.

Groups HB LB HI LI

Raw reads 254,067,000 245,335,474 185,133,228 223,190,094

Total clean 253,392,390 244 755,912 184,642,746 222,643,852
reads

Total bases 3,774,564,656 3,643,775,872 2,750,603,255 3,317,690,928

Q30% 95.88% 95.81% 96.15% 95.91%

GC% 49.52% 46.62% 49.32% 49.65%

Map read 192,899,497 184,869,949 133,798,909 162,724,839

(76.13%) (75.53%) (72.49) (73.06%)

Unique 158,868,450 154,202,128 105,971,572 131,556,848
mapped (62.69%) (62.98%) (57.48%) (59.05%)
reads

unique reads:fEZ%E4H b R A —-ULEC &
- multi-mapping reads: /£ 2% 4H _H Z N VLAC 5

= X
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B 5 FCEHAMEFCEZH /) Wi Al 7 2H ZADEGs s B 43l N 5574
(FEHFCEA 66 FI T 14914 ) F341) (EFCEZ4L T

282N A N A591N) o« SINALRHDEGsAHLL, =FCE

HAKFCEHH L F R i REE L, TiRAZEEED,

B YL IR I 2 IDEGs Y, K2 HE 402U R 1,
mFCEAHAMKFCEA i A i H 2 rh 327 DEGs. X 48
A PIDEGs F 2 5 LI HUACETA OC, tnh 456 4k
*ﬁﬁ—‘ﬁﬁ—‘% HAralarl (Aralarl) . BEIAPR i S B 2H 255 K] 1
2 (sdhaf2) ~ Wl AR PHE FHEENL KRV (rpv5)
MY SLEREE Cacol)
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-« Fig. 1. Venn diagrams describing overlap of DEGs between brain and intestine
- tssuesof Yellow Rivercarp. :
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Enriched GO Term ( LB-VS-HB )

catalytic activity -

signal transducer activity =
nucleic acid binding transcription laclor activity =
structural molecule activity =
molecular function regulator -
cell part -

membrane part -
macromolecular complex -
membrane =

organelle -

organelle part -
supramolecular complex =
extracellular region -

nucleoid -

GO Term

cellular process -

biological regulation =

metabolic process -
single—organism process -
biclogical adhesion -

response to stimulus -
developmental process -

cellular componen! organization or biogenesis -
localization =

growth = I

multicellular organismal process =

reproductive process =
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Number

O~ ——

Fig. 2. GO classifications of DEGs associating with feed conversion efficiency from brain and intestine samples of Yellow River carp.
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TOP 25

LB-VS-HB LI-VS-HI
a Vitamin B6 metabolism = b Vitamin digestion and absorption =
Toll and Imd signaling pathway - @ Valine, leucine and iscleucine degradation -
Synthesis and degradation of ketone bodies - Systemic lupus erythematosus -
Sulfur metabolism - Styrene degradation -
Salivary secretion~ @ Starch and sucrose metabolism =
RNA transport- Staphylococeus aureus infection =
Proximal tubule bicarbonate reclamation - Phenylalanine, tyrosine and tryptophan biosynthesis - Gene_Number
Proteasome - Phenylalanine metabolism - o5
Platinum drug resistance- & Phagosome - ®
Pertussis - Pertussis - . 15
o Pentose and glucuronate interconversions-  » Movobiocin biosynthesis - . 20
é Pathogenic Escherichia coli infection- & Methane metabolism - . 25
§ NOD-like receptor signaling pathway - Leishmaniasis -
E Methane metabolism = Legionellosis = QVﬂ':lgD
Measles - Herpes simplex infection =
Malurity onset diabetes of the young- @ Glyoxylate and dicarboxylate metabolism - -
Influenza A- Glycine, serine and threonine metabolism - 0.50
Glyoxylate and dicarboxylate metabolism= = Degradation of aromatic compounds = 0.25
Geraniol degradation - Cysteine and methionine metabolism - 0.00
Fructose and mannose metabolism- @ Complement and coagulation cascades -
Carbon metabolism- Carbon metabolism -
Carbon fixation pathways in prokaryotes - . Caprolactam degradation -
Butanoate metabolism = . Biotin metabolism =
Biofilm formation — Escherichia coli - Biosynthesis of amino acids -
2-Oxocarboxylic acid metabolism= = Biofilm formation — Escherichia coli -
0.65 0..10 0..15 0.:20 0.l25 0.;30 0.'25 0.l50 O.I?5 1.;)0
RichFactor RichFactor

Fig. 3. KEGG enrichment analysis of DEGs associated with feed conversion efficiency from brain and intestine samples of Yellow River carp.
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[The key candidate genes|associated with feed conversion efficiency of Yellow

River carp.
Organization Gene ID Gene name log2 FC p value
— . ——— L T
| gene47930 acol 1.232 2.46E—04 | —> SRR — EATAAL T
genel3577 atp1bl -1.015 2.63E— 06 LM AN — PR
gene36032 eif4b 1.448 1.17E—-09
gene47118 pik3cd -1.153 4.34E—05 : - :
| gene23128 hmgcl —1.273 124804 | —> | SR IL IR -l a 24 Ao I ; P
Intestine gene34461 scotl 3.144 0 QA =yl = (472
gene38879 fop 2.771 1.00E—12 PR 6 S P A
gene41212 ghp 2.649 2.32E-10
gene22668 amy2 2.344 1.09E— 09
gene47930 acol 2.178 7.81E—-09
gene46417 spt 2.296 9.97E—-08
gene60435 btd 1.228 0.0000211
gene57 38 pah 1.794 0.0000296
gene2l 68 acadm 1.451 0.0000297
gene47013 g6pc 1.654 0.0000472
gene50886 agxt2 1.588 0.0000649
gene25259 tat 1.669 0.0000844
gene5398 gys2 1.501 0.000308877
gene2874 shmt1 1.357 0.000400419 S
gene45688 rgn -1.148 0.000012 Ky

' FC is fold change, positive values denote up-regulation in high FCE group
compared to low FCE group.
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H RNA-Seq
gRT-PCR

—

AMY2 TRAP RGN UPG1 APOA1 RBP4.1 APOM ACP5 PPOX GSTM3

Fig. 4. llustration of qRT-PCR confirmation results for 10 randomly selected DEGs
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2 % E B R DEGSEE B & . JHAL M

ST THI AR

ST, AR T S A KRR

AtpIbIHHE R i 25 (glucocorticoid) WE 5 5 2 FE IR AR I 5 Eh 5

B IR ERR

pik3cd 5105 RE BN BERE BR 3L RS 5 4% Sk 2 B ZAE
Pip5ki 18 QTLE Az & -5 #E FIFCEAH < 1R K
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B A4 R4V A i(Novobiocin biosynthesis tar). -t R AN B 2 LA
f (cystathionine beta. cbs). HRAK. 2N I 2R (spttipah).
BRI E K(agxt2 acol v chsHtat)ie ¥ FEFEAC I (ghypHgys2)
FeAE i 2 AR A R B ) B BB IR AT

B GeE AUIE o AR A X ) 0 R A Rl R R R oG B L, X IR AR 1 7 g

fe . EE BRGNS A AR, 520 A i

AW geEFe 4
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mOERE T, R PRR YA B DRI EEA - 3-FHER 4
BFA HF2M§-1 (Succinyl-CoA:3-ketoacid CoA transferase-1 scotl) « Hi

% FEOIEIR NS (glucose-6-phosphatase: g6pc, gys2 and fbp)

B Scotxe—FhZekifAf, & LUELAHEFa M Bk AT B2 BRI AT 1 5675, TF
% OB TR A IR IR Gl a. HasanZ5(2010) K, scor& K )T R FH] T K 5
R B BRI o

B EREEAREAIRE T, GYSE S GOPCHI IR 2 & IEAH 5 S,
GOPCAEYL kI 245 42 {4 ) A i) B ZEAE T
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W FBPEFEEF MR- 2 A A SR s, EREAAH R EZAE A . Baanante5F A (1991)
RIVIUR . FERRFEARRLE Bt 78 12K R St fop e fit 1 — AN KRB A
MIZAN I r m] LA 5 F R 2L 20 40 F R B At - S A A P I X1

Bz, IXEEH (scotl, g6pe, gys2Hfbp)TE E FCEA BAKFCEA 5
Rk, FERIX LR R w] fE 2 R B in] 6 FCE BT 76 S s i 2 1A
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B YL (Aconitase, ACO)s2 =R IR(TCA)M L IERR (glyoxylate) {3 B AT R
M5 AT IR AL ) . SV A BT ACOREE U #: BIRN AL & 5
[IRPs(ZLH 1T EE )], MIMAERKFRS TR R E BB EH . AR, aco2tt
IR 2 8 IR R AN GE AL NI, IX -5 30 T ATPHINADI) 4

B AR RH, acol (EPRHH R FRIFRIAK T2 EE S TIFCEA, 1%
aco I {F ] it FCE B EA/E H .
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Bk B ATERE SR, W SR BT T E
K7, (HiE =R, FEEIMRANLE .

B CERALR: ZRHE SR HEIE ot R, RS
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