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A study on the correlation between morphometric similarity network and brain gene expression in the
middle—aged and elderly people

DU Xin, LIU Qiao—hui,ZHANG Yang, WANG Zi-rui,ZHANG Quan

(Department of Medical Tmaging , General Hospital , Tianjin Medical University , Tianjin 300052, China )

Abstract Objective: To investigate the biological basis of human brain morphometric similarity network (MSN) from the perspective
of whole genome brain expression. Methods: The MSN of seven features derived from images of high—resolution three—dimensional T1
weighted imaging(3D-T1WI) and diffusion tensor imaging (DTI),including cortical area, cortical thickness, gray matter volume, gaussian
curvature , mean curvature , fractional anisotropy and mean diffusivity , acquired from the 194 middle —aged and elderly subjects
[88 males and 106 females, average age(57.56+7.76 )years| was calculated. Then ,spatial association analysis of gene expression with
MSN was conducted using the Allen Human Brain Atlas( AHBA ) genome—wide brain gene expression data. Finally, enrichment
analysis was performed on the gene list associated with MSN. Results: At all connection densities, there was a significant correlation
between the mean MSN map of 194 subjects and the MSN map with no thresholding ( P,,,,,<0.05). A total of 770 MSN-related genes
significantly associated with middle —aged and elderly MSN were found by the spatial association analysis of gene expression MSN
(bonferroni , P, <0.05 ) , which were mainly enriched in biological process of the synaptic signaling and the central nervous system
development etc. In additional , these genes were known to be involved in autistic disorder, schizophrenia, major depressive disorder
and neurodevelopmental disorders etc. Among them, the mean MSN of 194 subjects was positively correlated with the gene expression
of SLC26A4(r=0.619,P=3.311e~17) and SEMA4F(r =0.624,P=1.559¢~16) , while negatively correlated with the gene expression
of TRAPPC2B (r=-0.625,P=1.337¢~17) and KCNA3 (r=-0.617,P=4.349¢—17). Conclusion: MSN in middle—aged and elderly
people is regulated by genes in the synaptic signal transduction and central nervous system development pathways, which is the
biological basis of MSN used in the study of brain changes in neuropsychiatric diseases.
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{1 (% ) r Poser
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30 0.477 <0.000 1
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80 0.314 <0.000 1
90 0.165 <0.000 1

e HARTA AR 9 MSN 5 JGEI{E MSN 22 8] 1456 5
B, 23 8] AL IE. Paar<0.05

T ANFIFE T AR Y MSN ZeAms BRI 0974 RFTT R
1 194 ZZiXELEBETHFEHE MSN
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Fig 2 Correlations between mean MSN without threshold and expression level of the representative genes in 194 subjects
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Fig3 Gene enrichment analysis ( top 10 significant items )
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