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Effect of silencing TGF-B1 expression by small interfering RNA on
ossification of the ligamentum flavum in mice

ZHANG Yingzhe, WU Dongjin, PENG Changliang, LI Bohan, SONG Yang, ZHANG Cheng, ZHAO lie,
LI Dequan, YANG Zhongyan, LIU Peng, ZHAO Kun, MA Shengzhong, GAO Chunzheng
( Department of Spinal Surgery, Second Hospital of Shandong University, Jinan 250033, Shandong, China)

Abstract: Objective To inhibit the transforming growth factor-B1 ( TGF-B1) expression in fibroblasts of mice ligamen-
tum flavum by RNA interference (RNAi) technique, and to investigate the effect of TGF-B1 on the ossification of liga-
mentum flavum. Methods Fibroblasts of mice ligamentum flavum were cultivated and ossification was induced with re-

combinant human bone morphogenetic protein-2(thBMP-2). After that, the osteoblasts were identified with morphological
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observation, alkaline phosphatase staining and alizarin red staining of calcified nodules. Eukaryotic expression vector
(siRNA-pSilencer2. 0U6-TGFB1 ) was constructed to transfect the osteoblasts, which were then divided into three
groups. The experiment group was transfected with eukaryotic expression vector, the negative control group was trans-
fected with vacant plasmid and the blank control group was not treated. After that, the expressions of TGF-B1 and
BMP-2 were detected by immunofluorescence technique before and after transfection; the expression change of TGF-1
mRNA in osteoblasts was determined by RT-PCR; the expression change of protein of TGF-B1 and BMP-2 was meas-
ured with Western blotting ; the expression change of ALP and osteocalcin( OC) was assessed with enzyme linked im-
munosorbent assay (ELISA). Results After ossification had been induced successfully, ligamentum flavum cell mor-
phological observation showed that alkaline phosphatase staining and alizarin redstaining of calcified nodules were both
positive, and those cells had typical biological features of osteoblasts. After the osteoblasts were transfected by siRNA-
pSilencer2. 0U6-TGFR1, immunofluorescence detection displayed decline in the fluorescence intensity of TGF-B1 and
BMP-2. Compared with the negative control and bland control, RT-PCR showed that the expression of the TGF-g1
mRNA in experiment group decreased significantly by 41. 94% and 47. 82% , respectively (P <0.01). Western
blotting showed that the ratio of TGF-B1/B-action in experiment group decreased remarkably by 35.88% and 44.75% ,
respectively (P <0.01), and BMP-2/B-action decreased significantly by 81.79% and 86. 06% , respectively (P <
0.01). ELISA displayed that ALP in experiment group decreased notably by 24. 14% and 32.30% , respectively (P <
0.01), and OC decreased remarkably by 17.01% and 21.63% , respectively (P <0.01). Conclusion Eukaryotic
expression vector ( siRNA-pSilencer2. 0U6-TGFB1) can effectively inhibit the expression of TGF-B1 in osteoblasts and
endogenous BMP-2 | thus suppressing spinal ossification of ligamentum flavum.
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L7/ L v CACCCGGCTGAT-3", R: 5'-AGACCCTTACTGGT-
1.1.2  FERH 5% DMEM & 35 3L CACCTT-3'; B-action §|¥¢41: F: 5" -AGGAGCA-
Opti-MEM T Y & 4 I3 0. 25% [l B ATGATCTTGATCTT-3' ,R: 5'-TGCCAACACAGTG-
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FRERE R YL 72 h 5, 20 0 )0 40 i B2, ik
SEANFE I A 20 B S, B ok B S . B
YA 135 A A ZE o, IS PAGE BEG
Ko ARG B, I APURIE R, ECL k%,
N FH Image T #1415 45 5% 47 OD {, B-action ff
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Fig. 1 Identification results of osteoblasts( x 100)
A 4 d after culture, the shape of the second passage of osteoblasts; B: The result of osteoblasts by alkaline phosphatase
staining; C: The result of calcific nodules by staining of alizarin red.
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Il TGF-B1 F1 BMP-2 ik JRFUAR QLA 72 h  SCAORRSE N, 70 40 o oh B 2 B 4, DL 2B\ C.
Ja POt B st JeBE Nl W RN IR OREE TR 4 TGF-1  BMP-2 55 5 A, 1fif
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Fig.2 The shape of osteoblasts after transfection
A The growth of osteoblasts after transfection ( x 100); B. The red protein expression in osteoblasts after transfection
( x100) ; C: The red protein expression in osteoblasts after transfection ( x200).

2.3 siRNA # L4 il 5 TGF-B1 mRNA )35k ZERAGI (P <0.01) , WLIE 6A B,
ST B RN 2 0 REZH A B, 5254 TGF-B1 2.5 ELISA £l ALP #1 OC f)&iA45 R St
MRNA k40 B F W 41.94% F147.82% , 25475 ALP[(7.25 +0.87) we/L] 5 B M BRLL[ (9. 55 =
I EX(P<0.01), WK 4, 0.14) pg/L] B (XA (10.70 0. 57 ) pg/L A
2.4  Western blotting #1014t J5 TGF-B1 # H Y% e, 2 R T 24, 14% F132.30% (P <0.01) ; SC5G
IR 5 B X R ZH AN A5 0 REA A L, S5 2 41 OC[ (6.46 £0.16) pg/L ] 5 X BRLL[ (7.78 =
TGF-B1/B-action & [ 3k LU AE 43 71 T B 35. 88% Fil 0.11) pg/L] a5 X B2 [ (8.24 0. 17) pg/L ]
44.75% = A G L (P <0.01), L& SA (B; e, 2 FRE T 17.01% F121.63% , 25 7 HAT i1t
55 9 X B2 AN s o BRZ A L, SR B 4 BMP-2/ B (P<0.01),
B-actiondF [ #3k U E 43 591 T K% 81. 79% #11 86. 06%
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Fig.3 The expression of target gene TGF-B1 (A) and BMP-2(B) in osteoblasts( x 100)
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Fig.4 Analysis of TGF-B1 gene in RT-PCR results
P <0.01 vs negative control group; “P < 0. 01 vs
blank control group.
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Fig. 5

Western blotting £ H (3£ K TGF-B1 i3k
A: TGF-Bl FEHMKIL; B: TGF-B1 PriFZi Rt 114k
HEAMHT. P <0.01 vs %5 FIAFIRAL; 2P <0. 01 vs B P
X R4
The expression of TGF-B1 by Western blotting
A: The expression of TGF-B1 gene by Western blot-
ting; B: Analysis of TGF-B1 gene by Western blotting.
P <0.01 vs negative control group; “P < 0. 01 vs
blank control group.
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Fig.6 Expression of BMP-2 protein detected by Western blot-
ting
A The expression of BMP-2 gene by Western blot-
ting; B: Analysis of BMP-2 gene by Western blotting.
P <0.01 vs negative control group; “P < 0. 01 vs
blank control group.
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