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Abstracts Materials & Methods

Cellular senescence is a state of irreversible growth arrest derived from a variety of stress. || Table 1. Public RNA-seq datasets for cellular senescence
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variety of age-related diseases. In this study, we collected and analyzed public RNA-seq data and Accession ID J line (Homo sapiens) Inducer samples  control  senescence
associated to senescence to identify the heterogeneous characteristics of senescence through < Marthandan ot al. 2016 | 1 VRGO
. . . . . . artnandan et al. omo , . . . . .
weighted gene co-expression network analysis (WGCNA). Firstly, we selected public GSE63577 sapiens | wi-3g | !lumina HiSeq 2000 Replicative exhaustion 12 6 6
senescence RNA-seq data caused by four most well-known inducers: replicative exhaustion, :
. . . Dikovskaya D et al. 2015 Homo IMRO0 | I[llumina NextSeq 500 | Oncogene hyper-activation 6 3 3
DNA damage response, chemotherapy, and oncogene hyper-activation. Raw sequence files of GSE70668 sapiens
five RNA-seq data sets, including 74 samples, were obtained from the Gene Expression Hoare M et al. 2016 Homo - Oncogene hyper-activation,
, : . : : : Goncalves et al. 2021 : IMR90 | [llumina HiSeq 2000 ch h 24 8 16
Omnibus database. Secondly, after data preprocessing with the same analysis pipeline, 14,150 GSE72407 sapiens emotherapy
genes with low-expression genes removed were selected for WGCNA. After constructing a Replicative exhaustion,
_ o P Casella G et al. 2019 Homo IMROO0, | Illumina HiSeq 2500, | Oncogene hyper-activation,
co-expressed network for senescence, we d|V|deq it into 51 modules. Among them, we found GSE130727 sapiens | WI-38 | lllumina Hiseq 4000 Chemotherapy, 26 12 14
that the seven modules were highly correlated with cellular senescence, and especially among lonizing radiation
nine modules, six modules were significantly important based on gene ontology analysis. Viziogsl\E/I1§t2§l7.02020 Homo |\ 1260 | Hliumina NextSeq 500 lonizing radiation 6 3 3
: sapiens
Lastly, when we analyzed the co-expression network for senescence based on HumanNet V3
" " I " Raw sequence files
functional geneonetwork with genes from ;elgcted modules, we could |dept|fy 447 hub genes + Download RNA-seq data from GEO database ey
of the top 10% of high-connectivity within the modules. In conclusion, based on co- e §
expression network analysis, we could identify new key candidate genes for understanding | ) _
cellular senescence. < Check data quality, adapters, etc. Q"?::'S‘s'tﬁfc")"o' — andDr:ic;‘rrgj:I?tztf;ads
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. Trimmed Fastq l
® Cellular senescence iIs a stress response that |
[ .‘® . . . . Reaualiky No Discard adaptor
W@ s elicits 3 permanent cell Cycle arrest and < Re-check data quality, adapter removal, etc. hglppiond — ] e e e
ppression ‘—‘—_H_|__ . .
.. { oo triggers profound phenotypic changes such as L=
the productlon of a bioactive Secretpme' < Alignment relative to a reference transcriptome '(‘g':l';':c‘)’r'\‘f
C\‘ , referred to as the senescence-associated —a
’ o ~ e §ecret9ry phenotype (SASP). Acute senesgen;e < Convert to counts data o ——
T e et / sasp induction protects against cancer and limits to check the expression level for each gene (Tximeta) — 1) Low conuts filtering (EdgeR)
N l, cmomemaremmammanon T1DTOSI1S, bUt lingering senescent cells drive age- = 2) Batch correction (Combat)
“Mﬂ?"‘:v';;:‘;::""e g related disorders. Since senescence is a very % Normalize data and remove outliers Data pre-processing — 3) TMM normalization (EdgeR)
\) i — / heterogeneous and complex cellular phenotype, - | 4 Log2 transformation |
@ . Normal epithelium — Dveplasia we constructed gene Co—expl’ession network < Gene co-expression network construction e o e 3) Clustering and PCA - Remove outlier
analysis (WGCNA)
! ! through RNA-seq analysis to understand ¥ Corretation> 0.6, scl.e.vaiue < 0.01
S - : < After GO enrichment analysis, cellular senescence Identification of significant
| cellular senescence in detail. Thergfore, we candidate module selection modules sd enrichment
Figure 1. Cellular senescence effects performed weighted gene co-expression 3
network analysis (WGCNA). Finding cluster (modules) of highly correlated genes through % Functional gene network construction Sleieant mocics
WGCNA and by associating these modules with external sample traits (using eigengene* with HumanNet V3 L -
network methodology) that we were interested, we could find the most significant modules % Identify 447 top 10% hub genes e
Of senescence. within candidate modules (Cytoscape plugin cytohubba)
Eigengene*: eigengene is defined as the first principal component of a given module. Figure 2. Weighted gene co-expression analysis pipeline for RNA seq data
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Figure 3. The cluster results by weighted gene co-expression network analysis (WGCNA) node 139 78 38 58 91 43
(A) Gene cluster dendrogram and color coding of co-expression network modules. (B) Module-trait
ionshi - - - No. of 7131 581 66 246 472 205
relationship. Heatmap of correlation between eigengene modules and control(left) or senescence(right). edge
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