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Fig. 1 Overall design of this study.
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Fig. 2 Singular value vectors obtained by the HOSVD algo-
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methods for the definitions of j, k, and m.

B 212 uyj,uop, tim 2RT. ZORDS 4 = b =
1,0, =2 WEGEERM-T LMD, TZTG(214) Ot
MERERARE D 0, 2T, R1IZHDEIIZZDEO%R
lilZly =5 THDBILDMRE, 2ZTGHB) RNl =5%
RALUT P, #EET 0 125 U7z, fliE P DY 0.01 PR
DBET 2 BATZFER 163 [HDBEMETIEIRE Nz (R 2),

3.2 IVYyFAVN @I
AI/NEICEIRL 72 1 6 35T % Enrichr [4) 127 v 7

(© 2022 Information Processing Society of Japan

Vo0l.2022-BIO-72 No.1
2022/11/29

® 1 HOSVD TEHINz G(121 L)
Table 1 G(1 21 44)s computed by the HOSVD algorithm

b G(1214y) £y G(1,2,1,04)
1 -21.409671 6  -12.388615
2 5183297 7 8.437642
3 -21.426437 8 13.322888
4 10.030564 9 -1.850982
5 62518121 10 9.211437

R 2 TUVNGRER BN UEEIC L 2 EBBCRIETRIE
N7z 16 3EET
Table 2 One hundred and sixty-three genes selected by TD-

based unsupervised FE

ABCC3 ACE2 ACTB ACTGl1 ACTN4 AHNAK AKAPI12
AKR1B1 AKR1B10 AKR1C2 ALDH1A1 ALDH3A1 ALDOA
AMIGO2 ANTXR1 ANXA2 ASNS ASPH ATF4 ATP1B1 C3
CALM2 CALR CD24 CFL1 CPLX2 CRIM1 CTGF CXCL5
CYP24A1 DCBLD2 DDIT4 DHCR24 EEF1Al1 EEF2 EIF1
EIF4B EIF5A ENO1 ERBB2 EREG FADS2 FASN FDCSP
FDPS FLNB FTH1 FTL G6PD GAPDH GAS5 GPX2 GSTP1
H1F0 HMGA1l HNRNPA2B1 HSP90AA1 HSP90AB1 HSPAS
ICAM1 IER3 IFIT2 IGFBP3 IGFBP4 ITGA2 ITGA3 ITGAV
ITGB1 JUN KRT18 KRT19 KRT23 KRT5 KRT6A KRT7
KRT8 KRT81 LAMB3 LAMC2 LCN2 LDHA LIF LOXL2
MIEN1 MTHFD2 MYL6 NAMPT NAP1L1 NEAT1 NFK-
BIA NPM1 NQO1 OAS2 P4HB PABPC1 PFN1 PGK1 PKM
PLAU PLOD2 PMEPA1 PPIA PPP1R15A PSAT1 PSMD3
PTMA RAI14 RNF213 RPL10 RPL12 RPL23 RPL26 RPL28
RPL3 RPL37 RPL4 RPL5 RPL7 RPL7A RPL9 RPS19 RPS20
RPS24 RPS27 RPS27A RPS3A RPS4X RPS6 S100A2 S100A6
SAT1 SCD SERPINA3 SERPINE1 SLC38A2 SLC7A11 SLCTA5
SPP1 SPTBN1 SQSTM1 STARD3 STAT1 STC2 TGFBI TGM2
TIPARP TMSB4X TNFAIP2 TOP2A TPI1 TPM1 TPT1
TRAM1 TUBA1B TUBB TUBB4B TXNIP TXNRD1 UBC
VEGFA VIM YBX1 YWHAZ
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Table 3 Virus proteins that significantly interact with the 163 genes selected by TD
based unsupervised FE and enriched by “Virus-Host PPI P-HIPSTer 2020” in

Enrichr

Term Overlap P-value Adjusted P-value
SARS coronavirus excised_polyprotein 1..4369 (gene: orflab) 12/194 6.67 x 1078 2.38 x 1076
SARS coronavirus P2 full_polyprotein 1..4382 12/198 8.35 x 10~8 2.76 x 10~
SARS coronavirus hypothetical protein sars9b 4/17 9.31 x 106 7.57 x 107°
SARS coronavirus P2 hypothetical protein sars9b 4/17 9.31 x 106 7.562 x 107°
SARS coronavirus Tor2 Orfl3 4/17 9.31 x 10=6 7.55 x 107°
SARS coronavirus nsp7-ppla/pplab (gene: orflab) 5/36 1.038 x 10~° 8.18 x 107°
SARS coronavirus 3C-like proteinase (gene: orflab) 4/19 1.49 x 1075 1.10 x 10~4
SARS coronavirus nucleocapsid protein (gene: N) 4/29 8.61 x 107° 4.23 x 107*
SARS coronavirus P2 nucleocapsid protein 4/29 8.61 x 10~° 4.23 x 1074
SARS coronavirus Tor2 nucleocapsid protein 4/29 8.61 x 107° 4.22 x 107*
SARS coronavirus nsp4-ppla/pplab (gene: orflab) 3/16 2.75 x 1074 9.89 x 104
SARS coronavirus formerly known as growth-factor-like protein (gene: 3/17 3.32 x 1074 1.14 x 1073
orflab)

SARS coronavirus nsp8-ppla/pplab (gene: orflab) 4/45 4.88 x 107* 1.50 x 10~3
SARS coronavirus leader protein (gene: orflab) 3/20 5.47 x 1074 1.61 x 1073
SARS coronavirus RNA-dependent RNA polymerase (gene: orflab) 2/9 2.28 x 1073 5.26 x 1073
SARS coronavirus P2 spike glycoprotein precursor 4/71 2.70 x 1073 6.08 x 1073
SARS coronavirus nsp3-ppla/pplab (gene: orflab) 5/118 2.82 x 1073 6.34 x 1073
SARS coronavirus E2 glycoprotein precursor (gene: S) 4/72 2.84 x 1073 6.38 x 1073
SARS coronavirus Tor2 spike glycoprotein 4/72 2.84 x 1073 6.38 x 1073
SARS coronavirus 2-O-ribose methyltransferase (2-0-MT) (gene: orflab) 2/11 3.45 x 1073 7.26 x 1073
SARS coronavirus hypothetical protein sars7a 3/38 3.63 x 1073 7.59 x 1073
SARS coronavirus P2 hypothetical protein sars7a 3/38 3.63 x 1073 7.58 x 1073
SARS coronavirus Tor2 Orf8 3/38 3.63 x 1073 7.58 x 1073
SARS coronavirus nsp9-ppla/pplab (gene: orflab) 2/13 4.85 x 1073 9.45 x 1073
SARS coronavirus nspl3-pplab (ZD, NTPase/HEL; RNA (gene: orflab) 2/14 5.63 x 1073 1.06 x 102
SARS coronavirus Tor2 replicase 1AB 4/108 1.18 x 102 1.94 x 102
SARS coronavirus P2 full_polyprotein 1..7073 4/109 1.22 x 10~2 2.00 x 10—2
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Table 4 Coincidence between 163 genes and human proteins

known to interact with SARS-CoV-2 proteins.

SARS-CoV-2 proteins P values Odds Ratio
SARS-CoV2 E 6.55 x 10~27 10.16
SARS-CoV2 M 1.38 x 10—26 8.42
SARS-CoV2 N 4.61 x 10—24 11.43
SARS-CoV2 nspl 1.06 x 10—20 10.00
SARS-CoV2 nspl10 3.40 x 10720 11.52
SARS-CoV2 nspll 1.13 x 1029 10.66
SARS-CoV2 nspl2 4.87 x 10~20 9.48
SARS-CoV2 nspl3 6.04 x 10733 11.17
SARS-CoV2 nspl4 1.75 x 1022 12.05
SARS-CoV2 nspl5 1.85 x 10~20 10.23
SARS-CoV2 nsp2 4.81 x 10733 11.79
SARS-CoV?2 nsp4 5.79 x 10729 10.26
SARS-CoV2 nspb 3.78 x 1072° 12.36
SARS-CoV2 nsp5_C145A  3.75 x 10~17 11.39
SARS-CoV2 nsp6 9.47 x 10726 9.00
SARS-CoV?2 nspT7 1.93 x 1029 10.81
SARS-CoV2 nsp8 1.11 x 1029 10.14
SARS-CoV2 nsp9 5.54 x 10729 12.24
SARS-CoV?2 orfl0 5.29 x 1034 12.37
SARS-CoV?2 orf3a 2.06 x 10728 9.95
SARS-CoV?2 orf3b 1.89 x 1029 11.80
SARS-CoV?2 orf6 8.81 x 1026 10.37
SARS-CoV?2 orf7a 1.69 x 10—28 10.00
SARS-CoV?2 orf8 5.94 x 10~28 9.25
SARS-CoV2 orf9b 6.54 x 1030 12.12
SARS-CoV?2 orf9c 1.11 x 10—28 8.35
SARS-CoV2 Spike 8.22 x 1026 10.08

flize U3 X 2 BBGEPUEZ T CTH D ik 7a L
PEDER T & 72,
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tified in another study [5]

Drug GEO LINCS
Matrix down up down up
Mestranol 6
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Hydrocortisone 21
Melatonin
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Omeprazole 20
Testosterone 12 1
Oxymetholone 5
Progesterone 20 2 2
Permethrin 1
Mesalazine 1
Menadione 1 1 3
Stanolone 1 2
Methotrexate 1
Sirolimus 47 50
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Regorafenib 9 14
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Table 6 DEG identifications between control and infectious cell lines using ¢ test, SAM,
limma and DESeq2. Genes associated with adjusted P-values less than 0.01
are selected as DEG.
t test SAM [7] limma (8] DESeq2 [9]
P>001 P<o001 P>001 P<001 P>001 P<001 P>001 P<O0.01
Calu3 21754 43 21797 0 42 13380 7278 16432
NHBE 21797 0 21797 0 41 13328 23383 327
A549
MOI 0.2 21797 0 21797 0 50 13867 7858 15852
MOI 2.0 21472 325 21797 0 15 13823 16279 7431
ACE2 expressed 21796 1 21797 0 111 11403 16201 7509
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