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fEE  Myostatin (Mstn) B AL & K 3% &, 225420 4 % 2 IR 6 3 AL A T2 R A i R AL A 4 K By &
EERERFZ—, AWEHNAENT T HAANEK LT, AT kAP BT
(Fenneropenaeus chinensis) ¥ Mstn 1 45 B9 AL A & K A < B9 B, FALA & KRS 2 ah, &
# 5 A A RNA-Seq A Xt PBS xt B 441 Mstn &3k 31| A 34T T W F 4. &R E &, Mstn &3k
WE e, EEE 1657 MNEREKRALE, b, 805 NEEFEH, 82NEETH. 5E
H1 Mstn 8 42 8 LA £ K 2 #1125 38 % TGF-B/Smad fn MAPK # 8 K £ 5 2 H oy CA M, w0
i 26 1 29 4> Mstn B 4= 89 5 ALA £ K AE K By ZEE . 7 # X TGF-B/Smad #2 MAPK 3 % 89 16 /3L F
H, R ACRI BRI B ek B SN, HUEEARAEFRBENTHE; £554 13 N RBL.
MAEKERBOER Y, RANAEKNERE TN L, AHEFREHA, Mstn 7 4 F #H 4
e KL, P BT RS LK, TR SRR T 3 — B WIEAE, b 8 T

WALA X B RENFRET EZEa,
KA

hESES S917  XEKERIREE A

LA A= K k) 25 (Myostatin, Mstn) &, HLFR k24
KA F--8(GDF-8), ;& s W WL & B FlA: i 7
AR, EEHESI s, LB Mstn
FEAENN AL RIE, FE O ] LA A R Y
KB (Kambadur et al, 1997; McPherron et al, 1997),
Mstn Xf LA AE K & B BIPE T AR s A= 7 . 3

Mstn; #35%4; HEMiL; FF@E; MRNEKALR
XEHS 2095-9869(2021)04-0055-09

H AR AL TR kA, BEE XS Mstn BFFE B AN BT T
A, LD PR LA AR SC I PR 2l Rt MR B 58 3
Mstn 1E R MIAME S 201, A5 mOULER B L 7 52 1A
55 GRS 1 B BERRAL , IR S AN — RIE S
et e, AT AL AL BT (MyoD) L3 [ 4 3
PRI, SR IR £ LA B9 A 70 A (Morikawa. et al,
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2016), HHESIHY) Mstn D RE Ry & 15 F 25l i 2 5 R
TGF-B/Smad # BTGNS SR AERKMET . B
AT, AAE Mstn 915 515 &2 Mstn-ActRII B
U7 R (FE (LR 2 K)-Smad 2 {5 515 S 1% .
Smads JE4IMLT N TGF-p (555 S0 1, WHES
DNA 454, AT LK TGF-p 155 B 12 i 40 i i 5
AZNMIA% N . Langley %:(2003)8F58 & B, Mstn X i,
JULZN ff Ak B 4 ] 1E 238 3 Smad3 #04] MyoD A91%
PSRRI, H RS SUILAI LA BE 73 AIE UL
B, PR THLRAIE . B T AR Smad /2815
AN, Mstn Wil i+ MAPK i#&4%8, fuf§ p38. Erk
12 M INK 522 5IRE B E S, EEAR
Mstn 7] 735138 i3 TAK1-MKK6 . Ras-MEK1 Fl TAK1-
MKK4 2% 15 380% p38 MAPK . Erk 1/2 il INK i %,
Z 5NN % B (Huang et al, 2011),

Mstn XF LA A K & B PERT, AR R T4
HEsh¥y, X EHESHY) Mstn BURFSE t & BLH S 5 9F
VA CHEHESH LA A=K (Li et al, 2016; Zhuo et al,
2017),H-5& HEShY) Mstn I8 3 A ILIA & B HLEIAT L,
JCA HESh P A BIE AR I, E R A5 R A DG
FEHN I REVIATE 2 o 5 S M 248 R 43 F AL ) 3=
T, AT LA Re i S5 F T IR SRR O, 1248
A R R RSy ALEE, O SE DR ) AR S R AR 1Y)
B, RNA THEAT DI R DB S R g 3Rk, i

S P P B SRR BB, RNA TH0E
SR KT RS 2 PR g 2 R AR Ak, T LAY I B DX ) i
LR W 45 RIS AtE

rf [ %} #F (Fenneropenaeus chinensis)fE h Jo 4 HE
YR AR, BARENAETENE, B
TG, FEAREER AL T, MFRGH " 5T
RN T T S R SK, I AR AR R PRIk
AR H AR ST s, Mo+ FBok i
Fr i O AE A JE R FRATTHT AT v X R A 2 I 5 R
WY, Mstn o] B8 S5HEHES WAL, B 1] I 42 v [ 0 A
LA A K (Kong et al, 2020). Hitt, A0l A4
YIME B 2E kK4 Mstn TR R TP SILAE K A
BAXRWEEN S, HIRRITEHESY Mstn (91E
FABLHI KA & B A SR AL T 24l . A0t 5858
iF RNA T4 20T Bk v =R Mstn JE B, SR =i
S P B AR XS AT e SR T BT, AR BT 2
R, ZHEMENYNLIA AT TR RN 22 5 L PR i )
e, WL TREE 32 Mstn I8 . 5N L B E
SR, T AR HES Y RIS HESh Y Th i Rl 2
b, SRR R LA A B IR AL S SR AR LA K R

1 MREFE

11 Sk & SR

S AT A P L G R L AR A T I TR AR X
W P K= Bt F R0 14 R RHE. 5
B M) YR SO A 21°C~24°C, 45 H #ok i 30%,
H 5 MR 7 FURE T A8 0 3 6 1) I 19 2 77 i (Rudiitapes
philippinarum), H $ M &y A E XIS E A 5%,
BHRE TR %2 S P EXTER R 2 41, H%ET
500 L FRFEAR SR 7 do EAREEHG, 4 BN 5L 5
A LA R &R 5T PBS (% BEZH) Al Mstn-siRNA [ T/
YT RO A RA R BTA RGERd), FiE
SPE 12 h BUILRLZL, R4 6 8, RRHL 2 #y4H
FIRALR Y, — 1 T HIRCR I, 55— T
FE SR T 34T o BT A FE S T A PR AT
12 XWX
1.2.1 Mstn A RNA FiL P E X R Mstn 5 [
THE 5256 B FH T 8% siRNA (F: GCUGAAUACCCUA
AUGAAATT; R: UUUCAUUAGGGUAUAGCTT),
AT AW TR () B A BRA "3 & . DA
1 ng/g M7 38 i R AR LA 3 2= B A MA Y, T
TS 12 h IOULA A4, B4 6 B2, i qRT-PCR
(n=6)43 HIK M AR XS Rk, THEEANHIROR
1.2.2 % RNA R4 F H Trizol (TaKaRa)
ARHCP E IR LA A LUE RNA, 466 T
(NanoDrop 2000, 22 EN)IE Asgo nm 1 Aogo nm B,
RNA 4l R, F 1.5%M B8R Ik A I RNA 52
#: ffi [f] PrimeScript RT reagent kit (TaKaRa)if7]
&, UL AT B RNA s . g e e,
¥ cDNA {17 T—20°C, LI#4T F—24 qRT-PCR,
1.2.3  SEafAExt & K Z F(qRT-PCR) 4 Zhang
E(2008) 7k, DL 18SHE NN S EE, M4 o [ X
IR Mstn (FcMstn) ORF 731 (NCBI & 5% 5 : MG437236)
Wit Mstn 5E I SERT A X 2 AR S (R 1), 519
A2 T A TRR (I B R /6 1

R T B UERG S 2H FRIREE , AR A s 2H R 4 R
AR BN OCIHF TS, Wil PCR BIIY HE I 1AF
ActR /] , Smadl/5., Smad3 il Smad6 FE K i 4 i X 551,
g IX 5, 535 T qRT-PCR AYFE
SEHSIYIER VDo Fra s iEsE PCR AT,
PR B R B SR S AT A R M. T SYBR
PrimeScript™ RT & jfl & (TaKaRa, H A)E T ABI
QuantStudio 3 &% 1 i#1T qRT-PCR 438, FcMstn iy
FHXF ki 2724 AL
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#1 qRT-PCRAESY
Tab.1 Primers used in the qRT-PCR

P Gene 5|4 Primer J¥%1 Sequence (5'~3")
Mstn qRT-Mstn-F GATGCGACTGGCTTGAAACT
qRT-Mstn-R CGAATGAAGGAAGCTCCGAA
ActR // qRT-ActR Il -F TGAAGAGCAGCAAGCCACCAAG
qRT-ActR I -R CAGCGCCAGGCCAAAGTCAG
Smadl/5 qRT-Smadl-F ATCAAGCAGACGCAGCAGAC
gqRT-Smadl-R CCGTGGGCATGAAAGACCTC
Smad3 qRT-Smad3-F GAAGACCCGAACACTCGCTG
qRT-Smad3-R ATGTGCAGTGGTCAAGAGCG
Smad6 qRT-Smad5-F ATCGTGCACAAGCTTCCTCC
gRT-Smad5-R GCACCGAGTTCTGGTCGATG
18S 18S-F TATACGCTAGTGGAGCTGGAA
18S-R GGGGAGGTAGTGACGAAAAAT

1.2.4  #am 5 o4 Wit qRT-PCR Z3r#r %t R
HFNSL I A A5, BRORSEER L FeMstn A
FRABANHE , PO A TR RS, ]
RNA $2HUA & (TaKaRa) 176 RNA (42, H
1.5% B B L VKRG 2 RNA 5231, NanoDrop2000
AT TV EYEEE THR I RNA WREE, B A e br 2 i
A6 A, MRPE qRT-PCR A4S I 25 S 35 B il 20 SR i
GFE 3 AR, 2% &) N S B A MR A BR A
AT cDNA ST B4 DL K s 3 1 0 5, 7= HB AR i
JF AR (raw reads), W LR B HE A T 4 S SR
it reads ZFRACHE, PG EFTEN clean BHE, i
% reads 2254k Trinity ¥ =l & clean U5 UEAT de
novo 41 %% (Liang et al, 2013)f5 %! unigene.

ZH %75 3 1Y = B A unigene #2218 Nr, Swissprot
KOG il KEGG (E-value<0.000 01) 81 55 94347 Blast
FeXF, 155584 unigene H A fi i AL 1) [R) JRF
5], MIMAHE]Z unigene WITNREERE(E B . JEHI Rk
il i3 FPKM(Mortazavi et al, 2008) /7 i #E17hr AL ,
2e 5 RIXFEH BB E N Puy BFIES P-value)<
0.05 Fll log,Fold=1 (C 4 1 E £, ffi 1 DEGseq (Wang
et al, 2010)%K {4 X} 22 5 33K unigene 474347 -

2 HBRE5HH

2.1 RNA FHRRDH

il 3d qQRT-PCR J7 k43 Mkl C 41 F1 E 4 FcMstn
BT kK, 5 BR, E 4 FeMstn AXF R
R W EMT C 4L, MHRER 76% (K 1).

w =N
T T
—

w
T

[\
T

HH %

FcMstn M2 5KF-
Relative expression level of FeMstn
—_ L
_

=]

C group E group

21 %) Group
Kl 1 FeMstn 7EX] B2 (C) IS 6 2 (E)
WU 4 23 P 8 AR T 2R 38 7K -

Fig.1 Relative expression level of FCMstn in muscle
in the control (C) and experimental (E) groups

RN AL B B 22 R (P<0.05), TIF
“*” indicates significant difference between two groups
(P<0.05). The same as in Fig.4

22 HIEHAEMERERZST

WA MR ER) C 4R E 4L L4 4L
RNA 3% Z )M St B A= Yy BkH A BN /) 647 v 3 o
W A0 i g, 5 R EoR, L4 36,605 A4
unigenes, Q30 BHEEHN 94.05%, N50 fii 1107 bp,
B P o R AT, A se B, nT T IR gk oy
Br (3R 2)o X345 143 B 3 K 5 Nr. Swissprot, KOG
Ml KEGG HHE VAT HXT, SRR B3 B
BOh 19,628 4>, (T IEE BN 53.62% (% 3). fE
X HRA RN S g A AR v, RS 1657 D22 RRIK
FEH, FE 805 A~ AL FI 852 A4~ FIHIEH (A 2).
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Tab.2 Characteristics of assembly data

F8¥5r Parameter H{E Value
Q30 94.05%
unigene %% H 36.605
unigene GC & & 49.096
unigene F v K i 379 bp
unigene N50 1107 bp

*3 DMABEEIRSIT

Tab.3 Annotation statistics of four databases

WiH Items HE Value
Total unigenes 36,605
Nr 18,948
Swissprot 12,784
KOG 11,260
KEGG 10,067
Annotation genes 19,628
Without annotation gene 16,977
14 ©down
L nodiff
10 + Hop
38 |
206 J
"4 ;
2
0 L 1 | 1 1 |
—4 -2 0 2 4
log,(fold change)

K2 HrEXTER Mstn 28 RNA 40 R4 25 7 3 R L
Fig.2 Volcano plot of differentially expressed gene
distribution of FCMstn RNA interference transcriptome
P.i<0.05 Jy 25 5 B i el . A7 W M 2E 5w R0k
A FE DRI 8 i (L) A3 6 5 (R ) o
TG 4 2 22 S R IR BE DR T 4 R
The screening standard of differential genes is P,4;<0.05.
Red dots indicate the up-regulated genes with significant
differences, yellow dots indicate the down regulated genes

with significant differences, and no significant difference
in the expression of genes with blue dots

2.3 Mstn iR AR & & 18 X & B /Y f ik

Z: 25 A ME S L IR 28 {5 53 B R s A X R 2
SEIER G T RE , w125 0 28 H LA & & ARG 1Y BE 1R (5% 4
M 5)o M URES SR HH A $R F] Mstn, 5L
B2 F 35 1 K (logafe=—4.31), g S4s B —3,
BE—HHE T RNA FHEARE . S5 BRI
PR 22 WA 5 P R P AR, A vl X M 2 S 2 0l v

Wk E] 16 NS HHLMEEBMER, K, 25
TGF-B/Smad {5 518 B Y £ F] 12 DHEK , Bk Mstn 5,
HAh 43128 3 A-GR M 2 (follistatin, FST)ZJK A 5t
(FST. FST Like 1 #1 FST Like 5)3&H, 3 /MG £ 24k
(activin receptor, ActR)A 51 (ActRIA ., ActRIB Fll ActR
D)%, 4 4> Smad & H KM 2 (Smad1/5 . Smad3
Smad4 Fl Smad6)SEH Al 1 A~HIE A KA H (bone
morphogenetic protein, BMP)Z Ji% i 51 (BMP-7)3& A,

Z: 5 MAPK {55l g% 1Y i £ 5] 4 L, 435114 p38.,
Erk. Ras Fl MAP3K7 B:[Al ., i ik 5 A 1 2y g i 12k 1)
(IR 28 LA 53 B 1) S5 LA A A | 5 R 3 R 45 28 DD AH
KIWHEEA 14 4, HPaE o-B8NINSHER
(a-skeletal muscle actin) . JILER#E H # 4% (myosin heavy
chain) FMILEGHE F C (troponin-C)JE A, #5 Kl fz i3 7
Y E Kz FR K A(molting fluid carboxypeptidase A) ., #{

# 4 HEEINE S Mstn B1EH) TGF-p/Smad
1 MAPK 5 S @R EREE

Tab.4  Genes screening of TGF-B/Smad I MAPK
signal pathway regulated by Mstn

i S HRHA
Pathway Gene Expression
pattern(log,fc)
TGF-B/Smad Myostatin (Mstn) —4.31
pathway g jjistatin (FST) ~1.81
Follistatin-like 1 (FSTL1) -2.99
Follistatin-like 5 (FSTL5) -8.12
bone morphogenetic protein 7 219
(BMP-7)
Activin receptor IA (ACtR |A) -1.05
Activin receptor IB (ActR IB) 0.87
Activin receptor I (ActR 7/) -3.36
Smad 1/5 -0.91
Smad 3 -0.65
Smad 4 -0.77
Smad 6 -2.17
MAPK P38 MAPK -1.06
pathway  pag -2.70
MAP3K7 -0.89
Erk -9.07

I logofe Fn C UM E k& 2R 8, EE
Fon E Rk B, TUERA TR, BUH AL E R
LB RN TR

Note: log,fc represents the ratio of the expression of C
and E group, positive value represents up-regulation and
negative value represents down-regulation. The absolute value
represents the degree of up-regulation or down-regulation.
The same as below
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ESHE A T SR AT b E R Myostatin 32 PR 9 ) JIL A 2B K AR 56 35 R 16 7 ik 59

PR Z AR HR3 . Wi 2 R Z 14 HR38 ., JLT % &
# F (chitin-binding protein) PCP20 1 CP14.6 ! JL
T JH i (chitinase 1), %57 85 H (cuticle protein)FE A ,

Z 5 WAL K FEHE 11 MLP84B (muscle LIM
protein 84B, MLP 84B) ., 7+ 2 Wt A5 i/ 2 (glutamine
synthetase 2). [l A KK F45 6 % H (IGF-binding
protein) LA X HeZ S5 g Wi A A BR i R 45 & 8 1 7
(fatty acid binding protein 7)F&[H . X EEIELHTE Mstn
s, R AR LR R A
(GR 5)o TEX L2 55538 B 1 AH G EE [, BR ActRIB
HE DN R IR AR LR A, A 3 DR 1 S s AN R R B 1Y
T, Hrf, Erk, Wnt6, FSTL5, Mstn iX 4 >3 [A
TIHFR B AR K FE IR M S B S i A AR
KB, A3 8 NI R (A A B A e 2 . R
RHARKNFESEA . o-BHINEIEA . 2 FJL

RNAIi

TGF-p Ligands: Mstn,lFST, FSTL}etc.

Type Il receptor  Type I receptor

ThaSaEN . BEGMER 2R 3 SRR KR A FliE
Wit e 7) Bl o LT A G #E H CP14.6,
Wi B FR KT A | 50 B 52 1A 33X 3 A B AR R /Y
SEH BB Hoflh 6 DN R BRI, H
L UESER C. WIEREHESE . JLT B ChiA Al
RECEA T IHZRABR .

2.4 HFRAHIFERWEIE

R T B UE e SR BN, AR TR ST AR i i 4 5 A A
KIHEF T, PCR BEIY B FHE T ActRIL .
Smad1/5. Smad3 I Smad6 B 4ihs X 4, I ik—4
VTR SRS PRI T X 2L LR 7E PBS X B4 Al
RNA S84 12 h i35 45 R R, ActRIT .Smad1/5.,
Smad3 1 Smad6 [ 3¢ ik & 4 3 T, X 55 Sk AL
iy TSR 80, R R 2R,

BMP Ligands:[BMP—7,f-4, —2

Typel
receptor

Type Il
receptor

K3 HHESIYINLA % E TGF-p/Smad fr 58

Fig.3 TGF-B/Smad signaling pathway related to muscle development in vertebrates

T8 H X AR S L H P A SR AR I R RERE M, b, SREAERR T, L EHERR B
The genes from the transcriptome data of F. chinensis were boxed, in which the green
box indicated down regulation and the red box indicated up regulation
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Tab.5

THEEIE Mstn BB AE KL BERANERER

Screening of other genes related to muscle development regulated by Mstn

It
Gene

kX

Expression

pattern (log,fc)

Yitig
Function

PR (LA LIM £ 84B) -1.17 Z: 55 LA A= el o v 5 PR B S g 1 42
Zinc finger protein (Muscle LIM protein 84B, MLP 84B)
2 R e & WU 2 Glutamine synthetase 2 2.05 eI AE R, By 1R LN B 45
JR s EREA K F45 4% A IGF-binding protein 0.88 HREERFARKRETES, RiFEK
a-F BB EE H  a-Skeletal muscle actin 0.43 N4 FEEAR, W ILRE
WLE5#E H C Troponin-C -4.36 Z: 5 LW AR
NLER S H E4%E Myosin heavy chain -3.89 LR B L BT, A WL R $2 4k )
JLT 454 % 11(PCP20) Chitin-binding protein (PCP20) 3.92 ERETE . 40 K Dhae iy R EZAE M
JLT %558 M (CP14.6)Chitin-binding protein (CP14.6) 13.94 TERFAIE AL Aedr LA S DI RE A4 I 55 v i o 24
W58 2 B3R 32K 3 HR3 6.11 W58 R R B S IR, RS R Ak R R DG B R ) 3R
W56 2 3R 32 1K 38 HR38 —2.41 VAP R B AR A L KA E P AR
ST I
JUT (A /R R 5 e B 5+ #4 ) Chitinase (ChiA) -9.04 HARBCER fMZ, 258k
158 7 ¥ WK A molting fluid carboxypeptidase A 5.16 FeftIHR K, S 50 ol
K EZHEH Cuticle protein =7.90 SIUT BUas &0 mUAr 4B SR 4 i 2 B i A5 4L, x5
AL R B E L WIER, & 5Bk R
JEWTRRZE & B H (R IITREE S H I 7) 0.02 REZS & SR HE Z AR TR . ELAT R D R4
Fatty acid binding protein (FABP7) Kl M NI TRE, TR 40 R N A I B AT A
XN 25 Q
Z€ 2 [ 23|
Ko &
®o | K S 10 {
Folt) 15 =T
£5 EE gt
27 8
N @ 10 v B 6
g5 58 l
10
Ng ST 3o
% * R .% 2rF *
o - = 2 1| IS ) I
PBS group Mstn-RNAI group PBS group Mstn-RNAI group
"_g‘. 5r § 12
s 1 g
i,:cé al I H%_E 10 [
9 : As |
S & SE Ll
= 'JE Ir S '% 2r *
: 0 ' ! E 0 ' !

PBS group Mstn-RNAI group

PBS group Mstn-RNAI group

Bl 4 xtHRAL A4 LA T FCACtRIL . Smadl/5, Smad3 il Smadé mRNA {4 %t # ik
Fig.4 Relative expression of FCACtRII, Smadl/5, Smad3, and Smadé mRNA in muscle in control and experimental groups
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FIAFFE 0], S EXHIF Mstn 7] G854 HESh P
2L, A7) v A G R ATLIA) AR K (Kong et al, 2020),
YT BHAETH AT EETTEHESI YT Mstn JEAE LA
ARSI LN, AEFSE LA XTI A AR, R
SEAA TR T BT T Mstn T4 4 L 1A A KR 6
g v

RS LA AE R R E £ 3] TGF-B/
Smad (Thomas et al, 2000) . MAPK (Freudenberg et al,
2004). Hedgehogs(Hh) (Munsterberg et al, 1995). Wnt
(Logan et al, 2004) 55 28 {5 53 [ . 76 B HESIY) Mstn
30 Smad 55 H, Mstn REUELE & ZFE N,
WHRTRL . FST. FSTL, LLXAERHI Mstn 5555
FIHABY B, W ActRIIB ZE35HiH], MImiESy A &
BOWHE , BE)JS T Smad2 Al Smad3 2 589 Smad 5
5 T S SRS AN A PR A DA 3R PR 2 4 X WL IR 1) A 4 A
H(Huang et al, 2011), ZEBHESIY BMP /511 Smad
55 B, BMP Z R R B iR iE i Smadl/5/8 25
() Smad {5 53 B E A AHMAZ Y, S5 28 S0 Ik R
o BT HLAYY) Smad NS ME SIR 1RSI, MAPK i
AU dE p38. Erkl/2 Fl INK 48, B 5 THIAAT
MG 55 5. TEARR T, SHEFERESIPIRERKE
B N4 ML) TGF-B/Smad Fl MAPK 3 4 i 15 21 11 &
Mstn 7E N 16 A OCAF Sl Bg L N, Hid HAF ActR
1B AR LR, AL P 38 e B AN R 2 B 1
TV, FW Mstn gEEE, AER LR IEC R AT 6E
58S 2L, 1E—25 U B b [ G R AR K K
i) TGF-B/Smad {55 518 [ Fl MAPK {55 518 % ] GE 5 #
Mesh By AR, BB, FST Ml FSTL B A7
HENLA A K B D fig AR LD RE Y & M8 T 5 Mstn
HAR CuiBLIEZE A NI Mstn 5 HAZ K54
PR Mstn BT HE(Matzuk et al, 1995; Lee et al,
2001; Lietal, 2011), Kk, ZRHFFT Mstn Ik K 9L 0
WA RE S E FST K E A0 R,

ANEFEHEDIP AL, P EXIFOIIRER R E
JE 2T 2 R R SEBLRY , R oo AR A Bt TH 2R R
& BRI TE BRI ILIR I a7 ok G L BR T S
SR NS INA Y A= R ER=R i e P NN 1 AR N iipristas]
— S 5 LA A A AL RIS SE AR DGR SR I, ]
i, 36 486 356 DR AL R ) A R T R B i % G
BLRAE ] o ASHIF 98 AR 5 22 57 35k PR %) T e A0 2 7 1%
14 AEWAAK . WLREE S B A S 36 . H
W, BERS TR MLP84B . &AM A il 2. S E
HAEKHNFESEASIRA T HEUIMC, fEdFILA

AR TR B A2 A R AR S B A KN T
B LRSI R FJE, s Mstn (1930 T g
SARHENLA A . W RIKEG A W0 R R A2 Ak
HR3, Wi &2k HR38, JLTE4AEN . JLT
Falt . R E AT RSB S BREVIAE, Woishy
L RV JS IH R R B, P A R ORI AT AR K R
B o H e demi 7 i F R — AN A2 5L B AR AE AT I
R Zead B2, FPEXTER Mstn 86 S, W A1)
FER B TONFEIRE B R R, RM Mstn
PR 71 362 P AH S UL IR 257 2R 46 1) e 728 i | RS 15 B2
AH IR B ARk, T L AR I 6 5 DR A ]/ FH 058 7 2k
PR T Z B Z 5T B P F S A o- B AR AL
Wlah&EE LR E A EEE AN E E C S5 LR
FIHCAS (Rayment et al, 1993; Polyakov et al, 1997;
Farah et al, 1999), FEXTIFMARKE T | 230 0 &
W5t Kz A A A i S AR B AN LR 4 S5 &7 5k, B X R
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Screening of Genes Related to Muscle Growth under the Myostatin
Regulation by RNA-Seq in Fenneropenaeus chinensis

YAN Yunjun', LU Xia®, MENG Xianhong?, LUAN Sheng”, CHEN Baolong?, KONG Jie'"

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, Jiangsu 214081, China; 2. Laboratory for Marine Fisheries
Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technol ogy (Qingdao);
Key Laboratory of Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China)

Abstract Myostatin (Mstn) is one of the main regulatory factors of embryonic muscle formation and
adult muscle growth in vertebrates, which inhibits muscle growth and development by inhibiting the
expansion and differentiation of muscle cells. Our previous researches have preliminarily suggested that
Mstn involved in myogenesis and muscle growth probably as a negative regulator in Fenneropenaeus
chinensis like vertebrates. In order to screen genes related to muscle growth regulated by Mstn in F.
chinensis and understand the mechanism of muscle growth regulation, RNA-Seq technology was used to
sequence control group injected PBS and experimental group injected siRNA for inhibition of Mstn
expression. The results showed that a total of 36,605 unigenes were produced and 19,628 genes were
annotated by transcriptome analysis. Under the inhibition of Mstn expression by RNAI, a total of 1657
differentially expressed genes were screened, of which 805 genes were significantly up regulated and 852
genes were significantly down regulated. Referring to the previous reports of TGF-f/Smad and MAPK
pathways as well as function of differential genes, 29 genes related to muscle growth regulated by Mstn
were preliminarily screened. In these genes, 16 genes were involved in TGF-/Smad and Mapk pathways.
Among the 16 genes, only the ActRI was detected to be slightly up-regulated and other genes showed
different degrees of down-regulation. The other screened 13 genes were involved in molting, muscle
growth and other processes related muscle such as muscle contractions, of which the genes correlated with
promoting muscle growth were detected up-regulation. The results of this study provided further evidence
for our previous studies that Mstn probably negatively regulates muscle growth in a similar way to
vertebrate in F. chinensis. Our results will also provide important theoretical basis for the regulation
mechanism of muscle development in invertebrate.
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D Corresponding author: KONG Jie, E-mail: kongjie@ysfri.ac.cn



