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1.1 #g

1.1.1 SEEG kB RNA $2HX TRIzon Reagent I H AL LikE
AL RHABR AR RHFIG & 5X All-In-One
RT Master Mix. & &5 & EvaGreen 2X Qpcr Master
Mix ] B 75 1 & A B A= W RHE A R A 5l Pax7 $it
A& (ab187339) . Desmin #ii{A& (ab6322) #JIH abcam
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goat anti-rabbit IgG) #J 5 H T Thermo Fisher 2\ &;
Lipofectamine 3000 JJ§ [ {& Iy H T Invitrogen /A s
OPTI-MEM %% 7% 5L 14 H T Gibco /A &); 3% 18 siRNA.
BH 4 % B8 siRNA. EdU ¥ Ul i 5 &5 (Cell-Light EAU
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(Sequencing By Synthesis, SBS) % /K, i 1J lllumina
A A R Rl | BT A= = N T R
5 RN IBENLZE AR 53 Bl 4R 525 C1T-CST
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123 ZRERGE EZEFRRIERGULES, &
Fold Change > 2 H. FDR<0.05 {E N Ffsebrit. £S5
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ER A% (False Discovery Rate, FDR) it & %
SEEMHPE (p-value) HITRIERFIN. Hi& R
HWDRﬁﬁ%E%ﬁ%lﬁLm%&hﬁ
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i Primer Premier.5 F{F3S AN [Al TR R AT () 22 5328 K]
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LDHA.BLOC1S4 )}t INZE K GAPDH 475 i it,
51 ERNUNE AR AR IRA T &, BRFEIIanZ
1. K REEFARN cDNA #5i, IIACSIIEL 5 | Wi
T 10 uL (R AMZEEER PCR M, RE{AZ: Eva
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Green 2x qPCR Master Mix 5 pL, Forward Primer 0.3 pL,
Reverse Primer 0.3 uL, ¢cDNA 3.5 pL, ddH,O 0.9 pL;

qPCR ££/%: 95°C 3 min, 95°C 10s, 60°C 30s, #1T
39 IMEER, BRI AEE. RA 24T EHEM
S FE R ORI Rk K.

x1 ATFRAATEENSIYFT
I FH (5'— 3" FEKE bp
GAPDH  F: CGATCTGAACTACATGGTTTAC 153

R: TCTGCCCATTTGATGTTGC

PHGDH  F: AGCCAAAGCATCGGAGACA 151
R: AGCGAGGTCAGACAGTGGG

ASNS F: AGTTGCAGGAGCAGTTTGGA 235
R: GCCTCAGAACAGACACCCAA

JPH2 F: GGCTGAAGTACGAGGGTGAG 105
R: GGACGTTGTGGCGGTATTTG

BLOCIS4 F: TGGCTGGAATGGAAGAACGG 151
R: ACAGGAGGCTCATAGGCAGT

LDHA F: AGACTGGGCATCCATCCTCT 160

R: CCTCCTTCCAGTGCTCCTTG

1.4 RSB HAL T 2405 BiER5%5E
141 POGER LT BMIEMN =555 ¥ 10 HigHh
ERERESG, BETERL, HASFREMEES,
FA=E LERSE, AS g =M,
EAESRER. RO, &1 4
HBEIRIE, ZIBRAERARRA AL PY K2 Ik J5 K5 RS AR T ALY
BN, BTSSRI, HE0ETH PBS phkk
3, AR, &, PelAG. ShgrHA . KEBIRRRE AL
WHI R N EER, BRERAEE 15mL B.0EF, I
A 0.25% [JEES 37°CI44E 10 min. JIA S 10% FBS ()
DMEM & 5535325 1By b, 70 um (938 W 38 2 5
— AR IR . o IE iR £ 80 15 mL &
LA d, 1000 r/min B0 8 min, 3 FiH, HS 15%
FBS () DMEM 55778 S 2400, FF e £ 0 AFT
B, 37°C. 5% CO, B57afhks e 1 h [5G, WREY
MR R FTORE TN, TSR R DUE BT
BN I HbR AT 4R, T 2% S iiE B 15% i
M E T A,
142 PO HHILTEMENETE WO ENGEEIL
TEHTRTR, FAREKE 70%~80% @& ER, 2%

Luo % U 2 I GIZ YR 52, H 37 RO 4l A TE
FrabFEfg, S E B D 2AipirE RN Pax7 M. Desmin
LAOEY /8
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T9 6 E & PCR AT«

1.6 MRS BOSIRGEEILT 2T 6 fL
Wrf, Framisy 2. BIEE 70%~80% Nt & LT,
B TE I8 TR SR L. B4 ) PHGDH ' 5k
) SIRNA R M BT I (NC) #2J1 Lipofectamine ™
3000 g A FE Gl B T FE 5L R G SRR LRI . K4
MIR A 37°C. 5% CO, BE3efi 3% 4~6 h J5H0% .
1.7 BAU I GFEAG I %5 4~6 h J5, KOGH LT
EYIEE S A 10 mmol/L EAU K i A 4 1% 75 Fe b 4%
Sikrst, B35 24 h 5, 45 5 min Jf] PBS j5 54N 2 /X,
BE G EEEALTINA 4% ZRBPBHETEE, ZRGFE
30 min 5 LA EE . B 50 A 2 mg/mL 1 H &
e, BETIEEKES S min, WEEK. EHERRK
_FH PBS &R S min, IIARCHIFHBER, BT
B A PEARIFE 10 min, A PBS /&%E 5 min. EEEINA
Apollo Jetb [ R, =i & T Hi AR F 30 min 5
W et Wi . BRI AB B FETE 2~3 ¥k, Bk
BTWAFER L 10 min, FFHFRBER. & 5 min JIA
FIEZ/E e 1~2 ¥k, 7 1] PBS j& 1% 5 min. BEOLIIA 1x
Hoechst 33342 [ Jvifg, FZ=im NETHiAHER 30 min,
JaFEEGE M. PBS {EYE 3 IR E i, el
JET 4 CIRIERAEREN

2ERESH

2.1 HIGEHIESH  BIE 1AL HE PR E H
WENEE ST REREG,

2.2 MFBRER X 10 MEEAETRRERMN, ME
2 Al DA H H R Q20 i Q30 #7E 90% LA ., GC &

FOaE Lk
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TEAE 49%~53%, 15 BRI FE B 1 BI I HH Bl O SR IR,
BgL S BT, FEARARIE R .

50=

FHIE, g/d

SEFA

o FORPAZ MZES R (P<0.01) » n=5.

B 1 2#AFREX TG HIEE
xR 2 WEFHERE T

HOTHF-FEAS

FEARZFR  Cleanreads  Clean bases  GC,%  Q20,% Q30,%

CIT 25595499 7645125484 50.88 97.41 92.97
C2T 25167237 7505586660 51.16 97.70 93.67
C3T 25578273 7634485720 51.67 97.73 93.68
C4T 26678680 7964274806 49.78 97.68 93.50
C5T 25726515 7659936546 50.87 97.62 93.39
PIT 29135911 8705716622 51.03 97.65 93.63
P2T 32518744 9699863244 51.19 97.74 93.87
P3T 32658211 9752147744 51.27 97.73 93.85
P4T 37753032 11278877720  52.40 97.92 94.24
PST 34146017 10159903756  52.05 97.86 94.13

KM R A W BUIE S 2 25 L N A0 31T Map (3%
3) , GEREBHSEZEZENA FH Reads HZIK
T 75%, e B2 Z IR ME— (7 B [ Reads £ H /£
74%~92%, ML ARGk E, &R Reads 5
222 R A I EE o R AE 78.29%~91.18%, X I FE
REeI R G 200, WFBIERL, wTRL#
T R—2BAESHT.

bR, SRR T T R SR A e M U
BT, (ot AR D, TS B RE A AR 5 bk
&, PR ES T (E2) .
2.3 ZREREXERTGE  RIEZEFREROEREE KD
[, DL-lg (FDR) AHLEFR, log2 (FC) AREAAFR (1]
3) , BEAAbRFRRIE—AEERIERIRE S R R IR 2 RS
B, R FHE R AR MR 2% 7%
KSR IR FRRERFRRBEY, HREHE
SRR P EMWR S, HESEINE R RIRERBE A,
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®3 5SSEERALLMGEITER

LiRTERN ST LU B XS % M — LE X A ME— LEXSROR %
CIT 51190998 44340111 86.62 42136703 82.31

C2T 50334474 44231956 87.88 42128863 83.7

C3T 51156546 44406515 86.81 42267797 82.62

C4aT 53357360 48651988 91.18 46941096 87.97

CsT 51453030 44798840 87.07 42563510 82.72

PIT 58271822 51290093 88.02 48720157 83.61

P2T 65037488 55445945 85.25 52738564 81.09

P3T 65316422 56957569 87.2 54089388 82.81

P4T 75506064 64269152 85.12 61021292 80.82

PST 68292034 53465050 78.29 50826310 74.42
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3.
x4 ERREERSFEITE

FPKM {4
FEH —— — FDR Log,FC
TSR P FRAE
JPH?2 1.09979 6.079916 0.013602 2.439174
PHGDH 0.554001 3.895487 0.027282 2.909656
ASNS 3.180113 9.6196132 0.013602 1.5462
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B4 TRAFEXTERSREEEREERER qPCR 47

25 A ERILDEMBN Y EEREETE 4RE
UK, Pax7 {fEANIERE T BFHME RN (B 5-A) , Desmin
1 Myhe {E4RE B b 2 FEME K (& 5-D & 5-G)
TR A SLGG A 4y B PO B 2 S B B AL T 41

2.6 PHGDH 1E NS5 8% L T 2 40 M i 4 M 7% K [ B 1
I FRRERGI &l 6 B, PHGDH H:[K (R F kK E
e BT BRI 15 EARRE LR 2~6 TE AR,
{B7E L5 2 K PHGDH RN FEL BB ES THE O K.
A PHGDH ] BEE R A T 348 RS 1 B B LT Bl i
b LR EEEA.
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SORNA-NC SORNA-PHGDH

A: JH siRNA-PHGDH J¢ NC 6438 f 85 JJL DAL 24 h )5, $E4T EAU H4FE A0S
WL 5 B: 3 EAU BIVEARIBII LG, n=3.

B 7 #1#) PHGDH ikt P78 8 8% AN T 2 40 A8 5E A 551
EESRERER TERG M, Wik, AWxRFLH
) ASNS JL /RSN h i R IA ISR, FIREIEZ
e AP ) e A R MRS JUL PR B 1 2 it 2R ) SR SR T E
JPH2 S LA REE AL W AR PRE B P O E DD REE
R E AT 5 TR S T R & B
. fEALAH, JPH2 By FIK ] DUINYREE 58 TR, (2
FENLP GG - IWRRBEEHLE], SEARIT LA ZE) ",
AR LI IPH2 FEBE RN L B2 xmZE P,
SR NN BB EEE TERY, BaREm
WA A TR B — 2 N B R LS A E L], R b
JPH2 FE R F kst B N EE . A5 4 B JPH2
RGN ERE, XiE— PR JPH2 ZE R
FIREZ RIS IR SR B RIS SRR N 2 —.
PHGDH & 22 & R & i i h I PREREE, fFi% & RiEie
AT R R E Y, 2 E iR, HEER. B
FERFENE S, XS4t T8 B A B2l A
Rulagskpy U, R4 H B PHGDH 7E LI 40 i o % 4%
TR BALHRIRAR AR, (HE G5t #£8] PHGDH &
VAR ARAE AR 9 — IR AETI R T, %15 PHGDH fig
%P E (R A s U AFITAEL, PHGDH #:K
RGN A, XEREZEFRTNILAF
22 SRR I A B T REAR PR
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o H BB R RE T FoR BN, W8 R YIRS
AR EE TR 2 —. ST PHGDH {ENAARKA
BHARRRIER R, AR B S
J TG BRI T R AR TR SO, B PHGDH 2
PRI X B % JUL A4 e 8 7 20 1) ) 2k B oty 1, 3R
PHGDH ZE[H R BEAE XS B BR UL 40 e HE8 1o 2 e 51 11
IERM. BRI LB, H0H PHGDH 1K ] 4]
R g5 U tbSN, ARBFST B EdU 4R E
Sl A ER, I PHGDH 23K 7] 2 2 /D b e AR Y
PG E RS L 240t . b, PHGDH LA A]
REXS RS LA 4EIE FSETE RS IE R E A, RTRER AN A 1R %
WML AR R T B — DR R A

AR LI B RS LARIE 5> (51, PHGDH 1Y
TR EBEEAR, X7 PHGDH vl RE(EXS B #& ML 40
Sriedt R Bl iR e . it PHGDH TE53-EE8 2 K
LY m R IAEL SR AT RE 2 th TAE AR (U BT AR 73
X5 B LA U b TR . 4Rk, AR T —
A3 E M E T PHGDH 1238 B Bl T 2 4958 55
e R IR AL TR ST -

445 i

ARWFF T RNA-seq £AR, 6 A [F f FR A AR Y
PRI AL 47 v P A SR e A b, BT 3 A
SHLN% B RSHER I <5 % 25N (ASNS. JPH2.
PHGDH) , HIJTESEFRIEAGRENNLNH & &k X
PHGDH F& [R5 PS5 #5 L T 2 A (AR S Mg 77 (1 R TRl I
WA T B R W 54T, DA &40 PHGDH ik
() EQU 41 g #4958 ko I 45 5 o % 1L PHGDH & R 7] BETE
PRI B AL T B AT e ) B T AR S R AR R A
PHGDH F£[A P E 2 MR A M S AL & B 1 — 4
FFEFL A
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Application of RNA-Seq Technology for Screening Differentially Expressed Genes Related
to Muscle Development and Metabolism of Broilers in Different Rearing Modes

WANG Jiajie, SHEN Zhonghao, ZHOU Xiaolong, YANG Songbai, ZHAO Ayong, WANG Han'

( College of Animal Science and Technology, College of Veterinary Medicine,
Zhejiang A&F University, Zhejiang Lin’an 311300, China )

Abstract: In order to explore the key genes related to muscle development and metabolism of broilers in different rearing
modes, this study used Ross 308 broiler as the research object, five broilers aged 42 days were randomly selected for
slaughter in two rearing modes: cage and floor rearing, respectively, then extracted leg muscle RNA. Differentially expressed
genes related to muscle development and metabolism were screened by RNA-Seq and verified by qPCR. Subsequently, a
proliferation and differentiation model of chicken skeletal muscle satellite cells was isolated, identified and constructed.
The expression pattern of PHGDH was detected. The results showed that there were three differentially expressed genes
(ASNS, JPH2, PHGDH) between these two rearing modes. The mRNA expression levels which were verified by qPCR were
in line with that identified by RNA-Seq technology. All the differentially expressed genes were highly expressed in the floor
rearing mode. In addition, during the proliferation of chicken skeletal muscle cells, the expression of PHGDH was gradually
increased. However, during the 2 to 6 day of cell differentiation, PHGDH expression level gradually decreased. The results
of EdU cell proliferation test showed that inhibiting the expression of PHGDH could significantly inhibit the proliferation of
chicken skeletal muscle cells. These results suggest that PHGDH might be a key gene in the formation of chicken skeletal
muscle.

Keywords: Broiler; Rearing modes; Differentially expressed genes; Muscle development and metabolism; RNA-seq

(FTEHmF: Aas)

LAY §/F ~ 60 -



