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Differential alternative splicing during embryonic skeletal muscle develop-
ment in fast-growing and slow-growing strains of Bian chicken

WEI Qing-yu', WU Peng-fei’, YE Hong-xin', LI Pei-feng',  CUI Shao-hua'
ZHANG Li', ZHANG Gen-xi’

(1.College of Animal Science, Shanxi Agricultural University, Tatyuan 030032, China; 2.College of Animal Science and Technology, Yangzhou Universi-
ty, Yangzhou 225009, China)

. ZHANG Qi',

Abstract; The growth and development of skeletal muscle is vital to the broiler industry. Alternative splicing ( AS)

P is a universal regulation mechanism in organisms and plays
5 :2022-06-04

an important role in the development of skeletal muscle.

The fast-growing and slow-growing groups of Bian chicken

i H (yzge129) s FFR ARGl H AR H (CARS-41) 5
VIR R e SRR TR H (PAPD) 5 1L 764 BLAC A were used as trial materials. After the fertilized eggs were
b 7l 4 A 2 15 T 4 e BT ] (2022-07) collected and incubated to 14 and 20 days, the leg muscles
TEEF A PSS (1973-) B INTG KA A B, BIFFS B, M of Bian chickens were collected for RNA-seq. Results
HEEFMIIFR TAE, (E-mail) xmszjc @ 126.com, 5= showed that 230 and 373 differentially expressed alterna-
O ALE - EH tive splicing events (DEAS) were found in S14 ( 14-day
BIAEE KR, (E-mail) gxzhang@ yzu.edu.cn embryos of slow-growing chicken) vs F14 (14-day embry-
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os of fast-growing chicken) and S20 (20-day embryos of slow-growing chicken) vs F20 (20-day embryos of fast-growing
chicken) groups, corresponding to 200 and 324 host genes respectively. There were 47 same host genes in the two compari-
son groups. GO analysis results showed that biological processes ( BP) terms related to skeletal muscle development in the
top 20, such as serine family amino acid catabolic process, myosin II filament assembly and actomyosin structure organiza-
tion, were obtained. KEGG enrichment analysis found that some of the top 20 pathways were also related to skeletal muscle
development, including adherens junction, regulation of actin cytoskeleton and focal adhesion. Protein-protein interaction
network (PPI) analysis was performed for the host genes of all the DEAS. Key candidate host genes were further screened
using the plug-in CytoHubba combined with functional enrichment results. Key candidate host genes TLN2, PARVB and IT-
GAG6 were found in S14 vs F14 group, and LDB3, PDLIM3, ITGB5, DMD, TNS3 and RACI were found in S20 vs F20
group. The results also showed that PDLIMS5 and GITI were both important in the two comparison groups. These results can
lay a foundation for further understanding and analyzing the regulation mechanism of skeletal muscle development, and also
provide a reference for the breeding of yellow-feathered broilers.

Key words: skeletal muscle; alternative splicing; chicken
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Fig.2 Statistics of different alternative splicing events
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Fig.3 Results of GO functional enrichment analysis

2.5 EAREIEMEIREXEZOER

FIIH STRING Hidls et — 20 XF 2 A~ LA 4 vh 22
ST AR B U] SR 5 I DR AT 8 AR 4%
Br, &5 T 100 A2 BT Y BAE I 28 1] 206
FRH A B A% O, LA MCC > 50 S &, )
4 A KEGG A Mr s i 78 S14 5 Fl14 Heisdip &
kM2 A BA MEE MO E A, B4
TLN2 .PARVB Fll ITGA6, [H]i},KEGG Z5 54 Wor , 78
i 20 &5 B, TLN2 .PARVB Fl ITGA6 K34 5 4

FEF % B0 B, ITGAG & 4 76 40 i A0 356 i A2 A
AHEAE AL S) B8 1 240 M 28 915 38 2% v 76 S20
5F20 AP AR EEEREFENZOER
i, 43§ LDB3, PDLIM3, ITGBS, DMD, TNS3 Al
RACI % Hth LDB3 () MCC {5 . KEGG 45

7R TEHT 20 S5, RACT FEDR 5 45 (138 % = s
5 %%, AR N3N B A0 M E 2R R B R R B
BEAFE B ILR B A 5l B, ITGBS B & S AE
WLBh (240 B 2808 B B 2 S a LR B M



B T4 LGP T 5548 K B R R LA P e e T AR 5T ) 449

TR ERAC

VA IR o 9 N T
il R A
AN i TR ) A= 4 6 ik
LENVRS

JETS

B AR Y &
S [H B A K
SBE-tRNAZE VG,
RGBT

Wtf5-5-i %

WUBHEE I An At e 1y
HE TR A0 5 1K
R A S 3
JERHE R Mgz
TR

EipeEes

BAETR B B

2 RIEIR A

A AR sz AR HAE

WK AR

S145F14H05e40

B H
. 1’
®2;
® 3;
®4
PIH
0.25
0.20
0.15
0.10
0.05
L4 0
®
[ J
°
® . )

S T T T T T T T T T T T T T T T T T T 1

WEARTELEA S 5 R4

A B

&

mRNA W I3 %
PRI T S
N0 K PASOXT A L4 (A
24 -4 (6 ZEP450
AT

LB BRI SR A4t
VEGF/5518

RN FIE KR
SURCRI7/[ TN

TS A

JER TR

PPARTE 51l %

B

JB Z A5
FILEhE A B
mTOR{E 51
WGATT R A A

AR

1
0.04 0.08 0.12 0.16

HERT
S205F20 54l

1 J

ST T T T T T T T T T T T T T T T T

1
0.10 015 020
EEAT

S14 F14.S20 . F20 WL 2 7,
4 KEGG BEEESINER
Fig.4 KEGG pathway enrichment analysis

Kim g, BeAh, A1 & PDLIMS Fil GIT1 7€ 14
R 20 PRI PRAC Y A8 B B8k ALk B 72
T B PR, 45 G P A8 By U) S & A S A i
5930, IRAE 14 IR P AL 518 KO8 3 4 v
PDLIMS 3£H &4 T SE #UF MXE #1 2 Fh 22 75y n]
A YA A 20 AR DA 78 5484 A LA A v
A SE B2 Rl AR gy )44 GITI FEHAE 2 4
AN RIS PR B 58 KA A A h 4 kA2 T SE Y
PR IR TRk R E

3 97 i

AR EAZ A RN — B E A PRI
EREA Al — S AR 2R A B, IO T A A

WEE R Z R BT, 6T 28 5 Y1 1 5T
W R AE R LRI A [RRE B
WA & & 8 AR JF 0T 28 8 4], Zhang 25617 3@ i
Rbm24 BRI A9/ B AR 45 RAIEW] T Rbm24
AL R4S MEF2D Naca Rock2 F1 Lrrfipl 25 WILYEYE
FEDR A ] A2 DT T R AR /DN B BB LA 5 L
SO SRR T A RE AR X R A (AR BR AL 07 T2
SREHDN A DNA FEAL I P 3565 20 #r, 4 R 0 15
AR E AT AT AZ B )R DNA HJEARX 2 Fh 2RIy
W R R AR K & 5 Shu 27 RN
PRI & BRI 2 B B I LR 5 s 20 e
ST 45 5 % B MRPL27 AAR2 PYGM .PSMD MYLI .
TNNT3 Fl TNNTI S55E R B a] A8 55 Y7 A9 7] 45 LA



450 TP 42k % iR 2023 4E 5 39 & 52

RTN4 AARS2
SPATAS CDK7

CUL2  COG+—oTUD7A /| AADAT
7 o/CELFZ HNRNPH3
RBFOXA

c {////5\
s usot1 HNRNPDL
" ASP6__ATX

RB1 e
EEAT LRRKZ |

va “‘Vi

P5 / X—PRKDC | \<
Té11 \TS ‘Y(l"" O/R’ N//PZER /

ENSGALG00000016217

RIOK

17

g i CA1
A e
\/ NP Y /-
Yot s “"/“i’ﬂ; 7;,/" .Q};I‘Qﬁ;—“ A
S\ — ’
AB /‘i=§\ (//_ /4’ ANKRD54 /
P %‘j’,\ Ly .
PDGRA | N A ST =
===

“ ’Q\ R
-,\ / BPC v‘% 1
FER # E A {1315

i Ol

NSGALG00000002638

AR S20 5 F20 WU AT 38R 380K S14 5 Fl4 WA E A B BUERIR S20 5 120 R4l fl S14 5 F14 gl G mE A
i, BRI R A AL TR 00 8, S14 . F14.S20 F20 LA 2
Es5 ERTTHYEGRBEERFBNEARMEEIER

Fig.5 Protein-protein interaction network of host genes for the differentially expressed alternative splicing
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