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Fig.1 The optimal treatment time of autophagy induced by silica nanoparticles
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Fig.4 BExpression of LC3B-1I protein(a) and transcription expression of Arrdc4 gene (b)
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Transcriptome analysis and experimental verification of autophagy
activation induced by silica nanoparticles

Ruan Chen'", Wu Ran'®, Wang Laiyou'*", Du jia"", Cao Jingbo®

(1. a. Henan Key Laboratory of Industrial Microbial Resources and Fermentation; b. School of Biological and Chemical Engineering;
c. School of Information Engineering, Nanyang Institute of Technology, Nanyang 473004, China; 2. College of Mathematics and

Statistics, Liaoning University, Shenyang 110036, China)

Abstract: In order to find the regulatory proteins of autophagy activation induced by silica nanoparticles, the rat vascular
endothelial cell line was treated with 20 nm silica nanoparticles, and the cell samples were subjected to transcriptome sequen-
cing analysis and subsequent verification. The optimal induction time was determined according to the cell death rate by CCK-8
kits and the expression of autophagy Marker protein. Then cell samples which were treated with 20 nm silica nanoparticles were
prepared for transcriptome sequencing and analysis. The differentially expressed genes were selected for RNA interference ex-
periments to screen the proteins with autophagy regulatory function. The results showed that the optimal induction time of cells
treated with 20 nm silica nanoparticles was 24 h. The expression level of autophagy Marker protein LC3B-1I increased with the
increase of nanoparticle treatment time. A total of 295 differentially expressed genes were identified in the transcriptome se-
quencing results, KEGG enrichment analysis of the differentially expressed genes showed that most of the genes were mainly
involved in multiple autophagy regulatory pathways. The subsequent experiments were performed on the differentially ex-
pressed genes, which were verified by RNA interference experiment and Western blot. The experimental results showed that
interfering the expression of Arrdc4 gene could reduce the expression level of LC3B-II in cells. In this study, we conducted
transcriptome sequencing analysis and subsequent experiments to verify the cell autophagy induced by silica nanoparticles, and
found that interference with Arrdc4 gene expression could reduce the protein expression of LC3B-1I in cells. Considering all the
experimental results, Arrdc4d may affect silica nanoparticles-induced autophagy through KEGG significantly enriched signaling
pathways, and the regulatory mechanism remains to be further explored.

Keywords: silica nanoparticles; autophagy; transcriptome; Arrde4 gene
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Tab. S1 The quality of the total mRNA

A0 R/ (ng e pL D WA/l B/ pg RQS & OD260/250
0 h-1 689.5 100 68.9 9.4 1.96
0 h-2 662.3 100 66.2 9.1 1.99
0 h-3 634.3 100 63.4 9.3 1.95
24 h-1 623.3 100 62.3 9.4 1.96
24 h-2 610.2 100 61.0 9.2 1.96
24 h-3 633.5 100 63.4 9.1 1.99

xS2 EARHEER

Tab. S2 Basic data informations

21 51 s Bw/G Clean Reads Clean Bases Clean Q30
0 h-1 10.2 75 698 156 11 256 963 500 85.3%
0 h-2 10.5 72 658 954 123 658 694 500 84.5%
0 h-3 10.6 73 574 126 12 698 536 600 89.2%
24 h-1 10.1 71 123 654 11 255 698 200 84.1%
24 h-2 10.9 76 256 982 12 365 816 400 86.2%
24 h-3 10.6 77 125 698 16 895 327 200 81.3%
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&
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Fig.S1 Threshold filtering and data distribution of 295 differentially expressed genes



