DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.4 FEB.2020 - 619 -

doi: 10.13241/j.cnki.pmb.2020.04.004

A IESE ST B o AL AR Sk *
XX FEXHF M4 o3 ML FHFE OFEK
(THFIZE B AR FE B W A AR 610031)

BE BN RRARBREFRAR T @I(MSC) 5L P a9 4E A AR AL 5 FHh . ik AR AL & — BAusksh Kk
EHH, 4% A qQRT-PCR & K ,RNA-seq # K , A 440 42 49 K S48 69 18) Z0 R T am R e 38 B RGA W oL, JIF i st xb kB A % 0945
SR P AR AR LR TIRE L, SR AR BEEMERT ARBR, A A EoHEE PCR #HE T sF X609
BB B ER B (ALP) , B #5 % & (OPN)An 5452 (OCN)AB YL IE A 4 K B 50604k i E3s e ampesh K A iR, @ shiX sk |/
A6 RS B IS AT BB AT R A B P<0.05), XL BMP2 2 5@ % P ai M A B A AR AR LA RKEN, R
i Notch A& Wnt 2 BAZ 5 BR FHAZOARNLARAN BTN, £ BE SR AR F @l B oiitax AR, AR
FALE I AT RN AKT 5 -F BMSC S Lad £ At T-F3aay £ 0m , KB #2835 T Notch AR IE 29169 Wnt 12 585,
B o IR ek B9 UR B e R

R BB AR T R R A 45 sk

E %S :R-33;R331.2;R318  XEAHRIRAD:A XEHES:1673-6273(2020)04-619-05

Nano-topography Induce Signaling Pathways Involved in Stem Cell

Osteoblastic Differentiation™®
LIU Xuvan, HOU Wen-qing, FU Hong, XIE Bo-wen, LI Gu-bing, GUO Tai-lin®
(College of Medicine, Southwest Jiaotong University, Chengdu, Sichuan, 610031, China)

ABSTRACT Objective: To investigate the role and molecular mechanism of nano-topography induced MSC osteoblastic differentia-
tion. Methods: The nanotopography of the titanium surface was prepared by anodization. qRT-PCR been used analyzed osteoblastic related
gene expression. RNA sequencing obtained transcriptome data and screened the results (P<0.05). Changes of gene expression in the os-
teoblastic -related signaling pathway were observed. Results: Nano-topography was constructed on the surface of titanium. Osteoblas-
tic-related genes (alkaline phosphatase (ALP), osteopontin (OPN) and osteocalcin (OCN)) were up-regulated (vs. cells on flat Ti) by re-
al-time quantitative PCR. By analyzing the RNA sequencing data of these gene-related osteoblastic signaling pathways, it was found that
the related protein genes in Notch and Wnt non-canonical signaling pathways changed significantly. Conclusion: By analyzing the genes
related to osteoblastic differentiation of BMSC and RNA sequencing data, it is shown that in the process of Nano-topography-induced
BMSC differentiation, Nano-topography up-regulated Notch and non-canonical Wnt signaling pathways compare with the flat surface.
Therefore, it exhibits a more excellent effect of promoting bone differentiation.
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Table 1 Primers used for quantitative real-time PCR

Gene Forward primer Reverse primer
GAPDH GGACCAGGTTGTCTCCTGTG CATTGAGAGCAATGCCAGCC
Runt-related transcription factor (Runx2) CATGGCCGGGAATGATGAG TGTGAAGACCGTTATGGTCAAAGTG

Alkaline phosphatase (ALP)
Osteocalcin (OCN)

Osteopontin (OPN)

TACTCGGACAATGAGATGCGCC
CCGTTTAGGGCATGTGTTGC

TGGTGAGAGGAAGCAAGCAG

TTGTGCATTAGCTGATAGGCGA
TTTCGAGGCAGAGAGAGGGA

GCTGAAGCGCTTATCTTGGC
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Fig.1 The flat titanium sheet (Flat) is compared to the nanoscale topography of a titanium sheet (NS20) with a nanotube array
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Fig.2 The results of osteoblastic related gene qRT-PCR. *P< 0.05
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Fig.3 Gene expression in BMP2, Wnt, Notch signaling pathways in transcriptome data (selected gene P<0.05)
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