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Influence of MyoG and Myf6 Genes on the Differentiation of
Bovine Skeletal Muscle Satellite Cell Using CRISPRi

Li Dongxiao, Li Shufeng*, Tong Huili, Zhang Weiwei, Liu Dan, Yan Yunqin
(Northeast Agricultural University College of Life Science, the Laboratory of Cell and Developmental Biology, Harbin 150030, China)

Abstract CRISPRI (clustered regularly interspaced short palindromic repeat interference), has become an
important tool for the study of gene functions due to its efficiency. MyoG and Myf6 are important members of the
myogenic regulatory factors family, which are necessary regulating factors for skeletal muscle differentiation. In
this study, we set primary bovine skeletal muscle satellite cells as the experimental material to fully investigatethe
interrelation between MyoG and Myf6. The CRISPRi vector of MyoG and Myf6 are contructed and transfected into
bovine skeletal muscle satellite cells respectively, and induce differentiation, then detect the expression of MyoG,
Myf6, MYH2, MyoD via Real-time PCR. The result shows that during differentiation of bovine skeletal muscle
satellite cells, the inhibition of MyoG induces the compensatory increase of Myf6, though this can not offset the

influence of MyoG on muscle differentiation. In contrast, the inhibition of Myf6 can not increase the expression of
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MyoG. These results provide theoretical basis for the mechanism study of muscle differentiation.
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Table 1 The target site information of bovine MyoG and Myf6 genes

A4 AR BT (5" —3") IRS1MI(5'—3") MU II(5'—-3)

Target site name Target site (5'—3") Sense primer (5'—3’) Antisense primer (5'—3")

Gl GGC TCA GGT TTC CAC CGG CTC AGG TTT CTG AAA CAC GCC ACA GAAACC
TGT GGC GT TGG CGT TGA GCC

G2 GCC ATT TAAACC CAC CGC CAT TTAAAC CCT AAA CGC GGG GAG GGT TTA
CTC CCC GC CCC CGC AAT GGC

G3 GCG TTG GCT ATA CAC CGC GTT GGC TAT ATT AAA CGA GAT AAA TAT AGC
TTTATC TC TAT CTC CAA CGC

F1 GAG CTA CTA TAT CAC CGA GCT ACT ATA TAT AAA CAG CTT TAT ATA TAG
ATA AAG CT AAA GCT TAG CTC

F2 GTT CTG GGT GGT CAC CGT TCT GGG TGG TTA AAA CTC TGG GTAACC ACC
TAC CCA GA CCC AGA CAG AAC

F3 GCA CTAATT AAA CAC CGC ACT AAT TAA ATG AAA CAG ATG GCATTT AAT
TGC CAT CT CCATCT TAG TGC

(—=138~—119 bp)(-122~-103 bp) f1_origin
(A) 2% (C) Ampicilln
Promoter ATG
’ T et somm—>
G2 N Thmenc :;:A soquent  3-CNNNNNNNNNANNNNNNANCAAA-S"
(B) (~89~-70 bp)

(-135~116bp)  (-97~78 bp)

/ MI3 reverse_primer J Bbs 1

pUCori

£1_origin

F1 F3 Ampicillin
|
Promoter 4ATG eRNA-target U6 promoter
= 3 3223bp Target sequence
“himeric gRNA sequent
F2 / ~Chifmeric ¢ g
(-80—61 bp) MI3_reverse_primer

/

pUC/ori

A UL T AEMyoGIER R B 1 (¥4 Br $EAL AUEMyf6FE M IR 31 1K1 93 Aii; C: CRISPRI-FHR A 222 1 o
A: the distribution of MyoG target on the MyoG promoter; B: the distribution of Myf6 target on the Myf6 promoter; C: interference vector construction

map of CRISPRI.

Ell BIS0HRTFHREREEE
Fig.1 The distribution of target and interference vector map of CRISPRIi
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1.2.4 Western blotA2 | & & i /K-F 435l #CRIS-
PRiZ 4 S dCasO#k A4 S5 e 2F 1 6 UL TL 2 41 i, 5F:
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2 Real-time PCRAYS |15
Table 2 Primer sequences for Real-time PCR

HER SIFPHI(5—3") 19K S5 (bp)

Gene Primer sequence (5'—3') Product length (bp)
Sense: TGG GCG TGT AAG GTG TGT AA

MyoG 197

Antisense: TGC AGG CGC TCT ATG TAC TG

Sense: TGG ACC CCT TCAGCTACAG

126

106

141

271

Myfo )
Antisense: CTT CCT TGG CAG TTATCA CGA G

MYH? Sense: GGC TGC GTC TTC TCA CTT GG
Antisense: GAC TTT CGG AGG TAA GGA GCA

MooD Sense: AAC TGT TCC GAC GGC ATG AT

0.
7 Antisense: GCA GTC GAG GCT CGA CAC C

Sense: GAC CTC TAC GCC AAC ACG

p-actin

Antisense: GCA GCT AAC AGT CCG CCT A

b, 5% ARGk B, 43 A FHMyoG . My foks s it —
P37 °CiFE 1 h, —HiF37 °CHFE 1 h, 2R )5 A H 2
RIS et gty N2 it B I R 3Rk
AR KT

125 RARLEE  HHMETHEE K dCas9%k
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different Myf6 interference vector after inducing differentiation 24, 48, 72 h. Each value represents an average of three independent transfection experi-
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Fig.2 The expression of target gene detected by Real-time PCR
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Fig.3 MyoG protein levels detected by Western blot
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Fig.4 Myf6 protein levels detected by Western blot
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K3, SR NP EERRHER R TR . *P<0.05, *#P<0.01,
A: detection of differentiated cells after interference of MyoG; Green represents Desmin in differentiated cells, blue is nuclei stained by DAPI. B:
statistical analysis of myotube fusion rate after interference of MyoG. Each value represents an average of three independent transfection experiments.
Each error bar represents the standard deviation of the triplicate experiments. *P<0.05, **P<0.01.
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Fig.5 Detection of differentiated cells by inverted fluorescence microscope (200%) and statistical analysis of

myotube fusion rate after interference of MyoG
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Fig.6 The expression of differentiation-related genes detected by Real-time PCR after interference of MyoG
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A: detection of differentiated cells after interference of Myf6; Green represents Desmin in differentiated cells, blue is nuclei stained by DAPI. B: statis-
tical analysis of myotube fusion rate after interference of Myf6. Each value represents an average of three independent transfection experiments. Each
error bar represents the standard deviation of the triplicate experiments. *P<0.05, **P<0.01.
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Fig.7 Detection of differentiated cells by inverted fluorescence microscope (200x) and statistical analysis of

myotube fusion rate after interference of Myf6
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Fig.10 The expression of differentiation-related genes detected by Real-time PCR after interference of MyoG and Myf6
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