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Abstract: Objective To verify the regulation of Cyclin D1 and downstream signaling proteins on osteoblast proliferation cycle
and explore the mechanism of Jiangu granule in promoting the proliferation of osteoblasts. Methods The osteoblast-like cell lines
UMR-106 was knock-down of the Cyclin D1 gene by CRISPR/Cas9 gene editing and divided into 2 groups: gene knock-down +
saline group ( group 1) and gene knock-down + Jiangu granule group ( group 2). The virus empty vector cell ( group 3) was used as
negative control. Cells without gene knock-down were divided into normal cells + saline group ( group 4) and normal cells + Jiangu
granule group (group 5). The cells were respectively treated by saline or Jiangu granule drug-containing serum for 24, 48 and 72
hours, and CCK8 method was used to detect cell proliferation. Gene expression of Cyclin D1, Cyclin E, CDK 2, CDK 4, Rb and
E2F-1 were detected by Real time PCR. Results Western-bolt detection showed that the expression of Cyclin D1 protein decreased
significantly in osteoblasts with gene knock-down. The result of CCKS8 test shows that compared with normal cells + saline group,
normal cells + Jiangu granule group’ s multiplication rate was obviously increased (P < 0.05), negative control group had no

significant difference ( £ > 0.05), while gene knock-down + saline group and gene knock-down + Jiangu granule group had much
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slower rate (P < 0.05). Compared with normal cells + Jiangu granule group, there was a significant decrease in gene knock-down +
Jiangu granule group (P > 0.01), and there was no significant difference between gene knock-down + saline group and gene knock-
down + Jiangu group ( P > 0.05). Real time PCR demonstrated that compared with normal cells + saline group’ s mRNA expression
of Cyclin D1, CDK2, CDK4, Cyclin E, Rb and E2F-1, the expression in normal cells + Jiangu granule groupwas distinctly
increased ( P<0.05 or P<0.01), while negative control group had no significant difference (P > 0.05), and the expression in gene
knock-down + saline group and gene knock-down + Jiangu granule groups were significantly reduced (P<0.05 or P<0.01).
Compared with normal cells + Jiangu granule group’ s, the gene knock-down + Jiangu granule group had decreased rate (P >
0.01), while there was no significant difference between gene knock-down + saline group and gene knock-down + Jiangu group (P
> 0.05). Conclusion

Cyclin D1 and its downstream signaling proteins are the key factors to regulate the proliferation of

osteoblasts. The function of Jiangu granule in promoting osteoblast proliferation may be achieved by regulating Cyclin D1 and its

downstream signaling proteins.
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Table 1 Primer sequences

Gene Primer Sequence(5'-3")
Coelin D1 Forward 5°AGGCGGATGAGAACAAGCA3
yerm Reverse 5*GAGGGTGGGTTGGAAATGAA3’
Cvclin & Forward 5¢CCTTACATGGCATCACAACAGAAS®
yehn Reverse 5°GCAGCAAGCACCATCAGTAACA3’
DK 4 Forward 5°CAACGCCTGTGGATATGTGGAGS
Reverse 5 CTTCTGGAGGCAATCCAATGAGS’
DK 2 Forward 5¢CCTGCACCAGGACCTCAAGAAZ®
Reverse 5'CGGTGAGAATGGCAGAATGCTAS’
- Forward 5‘TTCCAACAGAAACTGGCAGAAATG3
Reverse 5 AGTCAGGTGTCCCGAGGGTCTA3’
- Forward 5 AACGGAGGCTGGATCTGGAAS ¢
e Reverse 5* AGAAGCGTTTGGTGGTCAGATTTAGS’
CAPDIL Forward 5¢GGCACAGTCAAGGCTGAGAATG3®
’ Reverse 5 ATGGTGGTGAAGACGCCAGTAS’

L3 Zuitegsbm
B A Y B 2 T SPSS 21,0 R PF A7 Ak B
SRUUSME AR HEZE (& x5 ) R, HIRVBE EECR

i One-way ANOVA(BINZ T =0 Hiik) . ML P <
0.05 AZERAGITFE L.



1070 SR R R

2019 4E 8 H4 25 4% 8 ] Chin J Osteoporos, August 2019, Vol 25, No.8

2 XWHER

2.1 BEFEAM Cyclin D1 2 R B9 4
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Fig.1 Expression of GFP under the observation of

(b) &%#&%T (x100)

fluorescence microscope in the same field ( X 100)
(A, B are all Cas9 mixed cloned cells infected with
sgRNA slow virus)
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AR 2 WD, 5% IR ZH A bl S50 2 AR T A7 B i 3

Tfﬂiﬂ <y, B sgRNA HLA 36 4, o DL E 47 J5 &2

2.1.3 Western-bolt I iF & RN B A . 55 R B,
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4.0
35
30
2.5

2.0

ODfE

2 Surveyor & (55 ELHE L) K sgRNA 15 M
(—:XJfR sgRNA YL Y 40 JE BF DNA; +. R gL 4t
37 2 seRNA #Y 4B i B DNA; M : Marker)

Fig.2  Test of sgRNA activity by the Surveyor

method ( —: control of sgRNA infected cell group
DNA, +.
point sgRNA; M. Marker)

cell group DNA infected with Target

1 2 3

Cyclin D1 hemin s

B-actin  jen—— - ——
3 Western-bolt % 3iF 22 K R A0 AT (1. 1E
AN 520 B AR AR B PR XS A5 3 R I o
)
Fig.3  Western-bolt verifies gene knock-down
cells (1: normal cells; 2; virus empty vector cell

group; 3. gene knock-down group)
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WA 0 B SR 8 d e I B A A . WA 4,
2.3 TR R R R 5 24 103 X B R 4 Y
B 4 5 T

CCK8 LM R B F Mg TH 48 h )7,
55 IE W 40 A A B R K AR L, IE W AN 4 B R 2

e T B RS
e 5 AR P TR L
oo 5 PR

i )

B4 HAMBAERKMZE
Fig.4 Cell growth curves of each group
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sessennes DR i % B S0RE 1L e Y T 28K 7 B P R 4L

5 7 [F e R KL 2 AL T X R R R A D R R (IR A0 B AR BE R OK 4 LB ER, T P<0.05, 7 P<

0. 01 ; 55 T 40 Ji fg B FORC 41 [K %2, " P<0. 05,7 P<0. 01)

Fig.5 Effects of serum containing different concentrations of Jiangu granule on osteoblast proliferation ( vs normal cells

+ saline group, " P<0.05, " P<0.01; vs normal cells + Jiangu granule group, *P<0.05,*P<0.01)

2.4 FHAREREMM S Cyelin D1, Cyclin E,CDK2,
CDK4 .Rb }¢ E2F-1 mRNA kK - (194 5% € & RT-
PCR 73 #7451
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1y mRNA 5% 7 1 %, BET () 8] 25 3G <, i 4%
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UMR-106, F| Jfl CRISPR/Cas9 # 7 # i Cyclin D1
F L TES B AMER T WAL GFP RikfEN . 4R B
N, HEF K F] 80% LU |, Surveyor 1 ( FE L EE B ) 1E
YRR B E B sgRNA H A 3% ¥, Western Blot 2 £ ]
Cyelin D1 25 (4 X B 8 T, B 0L #] #11A Cyclin D1
B D9 e L T R, T AT IS SR Y

CCK8 3 F1 RT-PCR #6045 5 & 7w, 55 B A 4 il
Cyclin D1 5& PR Bl e , 1 08 5K & B 08 F 0 % W8
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fit B R 41 E 3, " P<0. 05,7 P<0. 01)
Fig.6 Fluorescence quantitative RT-PCR analysis results ( vs normal cells + saline group, ~P<0.05,"

P<0.01; vs normal cells + Jiangu granule group, *P<0.05,"P<0.01)

ik, HF¥#FEE CDK 4. Cyclin E & E2F-1 fiZ & % B9 BUR B8 £ 98 50 & 40 fg Cyclin D1
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HRRL LS s A S P R R R BoE X TiRE,  JBTEIER A CDK2 CDK4 Cyclin E \Rb J E2F-1 i
T B G A, DT B T LR T Ol R (4255 1077 17)
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