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Figure 5. Network comparisons between phase peaks at noon (ZT06) and midnight (ZT18).
(A and B) The relationship between connectivity and cluster coefficients at ZT06 and ZT18. (C and
D) Gene clustering dendrogram and module distributions at ZT06 and ZT18, of which 43 and 42
modules were assigned, respectively. (E) The proportion of global cycling genes and non-cycling
genes of all differentially connected genes. (F) Euclidean distance between global cycling genes
and non-cycling genes within the networks. (G) Significance of the disease modules at ZT06 and
ZT18. (H) The network-based distance of representative disease modules at ZT06 and ZT18 and
the statistical significance of the difference. (I) Top 10 enriched biological pathways of genes with
less connectivity at ZT06. (J) Top 10 enriched biological pathways for genes with less connectivity
at ZT18.

22



bioRxiv preprint doi: https://doi.org/10.1101/2021.09.17.460870; this version posted September 21, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

@(‘
& o
& &
& &
& S
N
N N
v v
A & Y B
9 oy
D DN i i i
QLN 0D Negative regulation of intracellular
xS X 9 9 signal transduction *
Ubiquitin—-dependent ERAD pathway [ ]
+ Global cycling genes Viral process °
l 3 Viral life cycle L]
Red Cytoplasmic pattern recognition receptor "
2 g y;igpnaling p%thway in r%gsponse AR L4 Gene ratio
= Protein modification by small ® ° @ 0.2
Purple 1 8 protein conjugation @03
5§
Cellul lecul
i SRR . ? o4
Blue 0 Cell cycle ° o
Transcription by RNA ® -log10 (Adj.P)
Pink polymerase Il 20
Covalent chromatin modification [ ] 15
+ Yellow Autophagy [ ] 10
+ Response to cytokine [ ) 5
Turquoise Cellular response to o
NA damage stimulus
I Lightyellow Intracellular transport [ ]
: I Non-rythmic module Protein localization o
an ! Rythmic module
Turquoise (3249)  Yellow (1184)
C D
Turquoise Yellow
ZT00 ZT22 Turquoise Yellow
. ZT00 2722 q
— Adj.P —Adj P
A GAPVD1 A2 TMEM115 /S;ETD'?\ eD1s
FPKM Asos o heR) N T, o CHMP1A &)  upre
(scaled) - PPPaRIB AT QLTSNS N
3 ' bRkcsH Aamp 3 ARNFW
CHERP  tBciD25 2
ccoes7 Ly L
0 A - N STRN4
Muss1  HGS ® -
3 9] REM14  ‘Maz
o] e ® o ..
Ad]P PCIF1 ,—lsﬂu‘ f}OIMDS \HSF1 \-SDFQ
TADA3  PCNX3(, A
{ b TRIM28
0.04 ABHD16A o /
0.03 ¢ o S5 CNOTZ
N=1114 L A L R A
0.02 ® @ ABT1
0.01 />NFEB7 ‘N2 RPAPT
0
ASARS»COV-Z related genes Global cycling genes @ Other genes

N=1590

Figure 6. Relationship between SARS-CoV-2 related genes and diurnal modules (A) Heatmap
shows the over-representation of SARS-CoV-2 related genes in global cycling genes and diurnal
modules. (B) Functional enrichment of rhythmic modules that are enriched in SARS-CoV-2 related
genes. (C) Heatmap representation of the global cycling genes in module yellow and turquoise. (D)
Network view of the top 50 genes defined by the highest intramodular connectivity in module yellow
and turquoise. Pink nodes are global cycling genes, dark grey nodes are non-global cycling genes,
while SARS-CoV-2 related genes are shown as triangles.
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Figure 7. Network-based model of SARS-CoV-2 related genes and circadian regulation. (A)
Phase distributions and proportion of global cycling genes involved in different processes of viral
infection. (B) Functional annotation of internodes between “circadian rhythm” and “SARS-CoV-2
host factors” or “SARS-CoV-2 interacted proteins”. (C-D) A network landscape of circadian rhythm
related genes and SARS-CoV-2 host factors, with genes involved in viral process (C) and immune
response (D) surrounding them. Light blue circle represents the genes whose function is directly
related to circadian rhythm, and genes in light purple circle are SARS-CoV-2 host factors. Yellow
nodes are “viral process” related genes and green nodes are “immune response” related genes.
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