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[ Abstract] Objective To observe the effect of injection of MC3T3-E1 cells modified by multi-target SOST gene silencing
technique on bone mineral density and bone microstructure of mouse vertebral bodies. Methods Eighteen 18 month old female
C57BL/6 mice received surgical removement of bilateral ovaries under sterile conditions to make an osteoporosis model, and
were equally divided into 3 groups( 7=6 ): the SOST gene silencing group was injected with MC3T3-E1 cells modified by multi-
target SOST gene silencing technology and simultaneously transfected with CRISPR-sgRNA vector system and SOST RNAi
repair template vector pseudovirus particles; the negative group was injected with MC3T3-E1 cells simultaneously transfected
with CRISPR-sgRNA vector system and SOST-N repair template vector pseudovirus particles; the blank group was injected

with MC3T3-E1 cells without any treatment. HE staining and Masson trichrome staining were used to observe the changes of
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trabecular bone area of mouse vertebrae; the immunohistochemical staining was used to observe the changes of osteoprotegerin
( OPG ) and RANKL expression in bone tissue; the real-time fluorescent quantitative PCR was used to detect and observe
the expressions changes of the cell SOST and bone metabolism related cytokines ( RUNX2, B-catenin, RANKL, OPG ).
Results The L; HE staining and L, Masson trichrome staining showed that the trabecular bone area of SOST gene silencing
group was larger than that of negative and blank groups, and the differences were statistically significant ( P<0.05 ). The L,
immunohistochemical staining showed that the expression of OPG in SOST gene silencing group was higher than that in negative and
blank groups, and the expression of RANKL was lower than that in negative and blank groups, and the differences were statistically
signiﬁcant( P<0.05). The L; real-time fluorescence quantitative PCR showed that the expressions of SOST and RANKL in SOST
gene silencing group were lower than those in negative group, and the expressions of RUNX2, B-catenin and OPG were higher than
those in negative group, and the differences were statistically significant( P<0.05 ). Conclusion Tail vein injection of MC3T3-E1
cells modified by multi-target SOST gene silencing technique can promote the differentiation and secretion of mouse osteoblasts,
inhibit the activity of osteoclasts, and effectively improve the bone microstructure of mouse vertebral bodies.
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Target Sequence
m SOST-shR1 F 5’-GATCCGCCAGTCGGAGCTCAAGGACTTTCAAGAGAGTCCTTGAGCTCCGACTGGCTTTTTACGCGTG-3’
R 5’-AATTCACGCGTAAAAAACCAGTCGGAGCTCAAGGACTCTCTTGAAAGTCCTTGAGCTCCGACTGGCG-3”
m SOST-shR2 F 5’-GATCCGGCCTTCAGGAATGATGCCACATTCAAGAGTGTGGCATCATTCCTGAAGGCTTTTTTACGCGTG-3”
R 5-AATTCACGCGTAAAAAAGCCTTCAGGAATGATGCCACACTCTTGAATGTGGCATCATTCCTGAAGGCCG-3’
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Fig. 1 Sequencing of SOST gene silencing dinucleotide chain target sequence after insertion into PLX-shRNA-1 plasmid
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Fig. 2 HE staining of Li( x 10 )
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Fig. 3 Masson trichrome staining of L2( x 10 )
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