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Abstract: In order to study the role of RB1 gene on chicken preadipocyte differentiation and pro-
liferation. CRISPR/Cas9 system was established and conducted to knockout the RB1 gene in the
chicken preadipocyte. The proliferation and differentiation of chicken preadipocytes and the ex-
pression of related marker genes were detected. Results showed that the CRISPR/Cas9 system
could effectively mediate RB1 knockout and cause truncated translation in chicken at the rate of
10%. Oil Red O and CCK-8 were used to evaluate the ability of differentiation and proliferation in
chicken preadipocyte respectively. Knockout of RB1 in chicken preadipocyte resulted in enhanced
proliferation capability and decreased differentiation capability in chicken preadipocyte. RB1
knockout decreased the transcriptional expression of adipocyte differentiation associated genes

such as G0S2,FAS and A-FABP. Especially, the expression of GOS2 was significantly decreased
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at all stages of preadipocyte differentiation. Further, RB1 knockout increased the expression of
cell proliferation associated genes such as CyclinD1,E2F1,Ki67 and PCNA, which was corre-
sponded to the enhanced proliferation capability in the RB1 knockout cells. In summary,RB1 may
be a key regulator on differentiation and proliferation of chicken preadipocyte.
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1 gRT-PCR

Table 1 Primers used for qRT-PCR

GenBank (5'-3") /bp /C

Name GenBank accession No. Primer sequence Size Annealing temperature

GCCTTATTTATCTGGAGCAAC

RB1 NM 204419 160 60
AAGACGCACAGCAACAACT
AGAAGTGCGAAGAGGAAGT
Cyclin D1 NM 205381 186 60
TGATGGAGTTGTCGGTGTA
GTGCTGGGACCTGGGTT
PCNA NM 204170 ) ) ) 159 60
CGTATCCGCATTGTCTTCT
AGGTCCGTTCCCTCGTT
Ki67 NM 205505 270 60
CATTGTCGTCTGGGTCATC
) CGGGGCGAAAGAGCTGAG
G0S2 NM 001190924 ) 171 60
AGCACGTACAGCTTCACCAT
ATGTGCGACCAGTTTGT
A-FABP AY675941 143 60
TCACCATTGATGCTGATAG
GGAATGGGTGCTGTGGGAGAT
E2F1 NM 205219 253 60
AGCCAGGGAGGAGGAAACAAAC
AAGGAGGAAGTCAACGG
FAS NM 205155 R 196 60
TTGATGGTGAGGAGTCG
TCTTGGGTATGGAGTCCTG
Pactin NM 205518 331 60
TAGAAGCATTTGCGGTGG
A.RB1 gRNA N gRNA PAM
s . B. gRNA RBI-g4
. 403 bp;2. RBl-g4 DNA 213 190 bp;
3. RBI1-g6 DNA , 499 bp;4.5. RB1-g5 RBI1-g6
DNA 346 153 bp

A. gRNA target sites in RB1:Exons are shown as black boxes,the gRNA-targeting sequences are the labeled in italic
letters,and the protospacer-adjacent motif (PAM) sequences are the labeled in bold letters, the restriction sites at the
target regions are underlined. B. In witro cleavage activity assay of gRNA: The 1% (403 bp) and 3"lanes (499 bp) are
positive control; The 2™ lane is the RFLP result of RBl-g4 targeting activity in witro detection, which separates the
amplification fragment into 213 and 190 bp; The 4™ and 5™ lanes indicate the results of RB1-g5 and RB1-g6 targeting
activity in vitro detection,which separate the amplification fragment into 346 and 153 bp
1 gRNA
Fig 1 Design and in vitro cleavage activity assay of gRNA
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*. P<<0. 05, % *. P<C0. 01,

A. gRNA mutagenesis efficiencies were assessed by Hpa | ; B Sequence results confirmed RB1 deletion;C. 1 bp in-
sertion and 5 bp deletion in RB1 gene results in premature translation termination condon;D. RB1 transcriptional ex-
pression was significantly reduced in RB1 knockout chicken preadipocyte when compared with wild-type cells. *x. P<C
0. 05, % *x. P<C0. 01,the same as below

2 CRISPR/Cas9

Fig 2 Identification of RB1 gene knockout mediated by CRISPR/Cas9 in chicken preadipocyte

RB1
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2.3 RB1 3A)
RB1 3B , 24 .48.72 96 h
, RB1 O OD
6 X< 10* ! 6 (P<<0. 01), RB1
, ( (P<C0. 01, P<C0. 05) RB1
320 pmol » L) 0 h, C 30,
24.,48.72 96 h O (
A. O (100 X);B. RB1 ;C. RB1
s RB1
;D. RB1 (GOS2,.FAS.A-FABP)

A. Oil red O staining(100 X);B. Oil red O extraction results showed that RB1 knockout impairs lipid formation;C.
Expression of RB1 was increased during the differentiation of chicken preadipocyte and decreased in the RB1 knock-
out cells when compared with wild type cells; D. RB1 knockout decreased expression of differentiation marker genes

such as G0S2,FAS,A-FABP

3 RB1

Fig.3 Effects of RB1 knockout on chicken preadipocyte differentiation
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A RBI1 :B. RBI1 Gl . G2
;C RBI (Cyclin D1,E2F1,Ki67 and PCNA)

A. RB1 knockout increased chicken preadipocyte proliferation; B. RB1

knockout decreased the ratio of cells at G1

stage but increased the ratio of cells at G2 stage;C. RB1 knockout increased expression of cell proliferation associated

genes such as Cyclin D1,E2F1,Ki67 and PCNA
4 RB1

Fig. 4 Effects of RB1 knockout on chicken preadipocyte proliferation
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