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[ABSTRACT] Objective This study analyzes the omics data resources in human-infecting coronavirus
animal models collected from various public databases, focusing on data distribution, dataset quantity,
data types, species, strains, and research content. It aims to enhance our understanding of biological
characteristics and pathogenic mechanisms of coronaviruses, thereby providing a solid foundation for
devising effective therapeutic strategies and preventive measures. Methods Query strategies, including
specific virus names, time ranges, and inclusion and exclusion criteria, were defined to retrieve data from
major public omics databases such as GEO and ArrayExpress. Secondary filtering was performed based on
different field types to obtain a more accurate data list. An omics data text database was established for
bibliometric analysis. Co-occurrence networks were constructed for the analysis of the correlation
strengths between different research themes, technical methods, and involved species. The cell types,
organs, and biological pathways involved in studies were examined to further elucidate the pathogenic
interplay between pathogens and hosts. Results About twenty public databases containing coronavirus-
related omics data were identified, with a primary focus on novel coronavirus infection. Commonly used
species include humans, mice, hamsters, and monkeys, while the commonly used virus strains are Wuhan-
Hu-1 and USA-WA1/2020. Lung tissues are primarily used in animal models such as mice, macaques, and
ferrets, while airway epithelial cells and Calu-3 cells are predominantly employed in human-related studies.
Expression profiling data indicate that gene pathways involved in inflammation, cytokine response,
complement pathway, cell damage, proliferation, and differentiation are significantly upregulated after
infection. Proteomics studies reveal significant changes in phosphoproteome, ubiquitinome, and total
proteome of patient samples at different infection stages. Specific protein categories, including viral
receptors and proteases, transcription factors, cytokines, proteins associated with coagulation system,
angiogenesis-related proteins, and fibrosis markers, show alterations after coronavirus infection. In
addition, metabolomics data suggest that phosphocholine, phosphoethanolamine, arachidonic acid, and
oleic acid could serve as potential metabolic markers. Epigenomics research indicates m6A methylation
plays a role in SARS-CoV-2 replication, infection, and transmission, affecting host cell-virus interactions.
Among these, N, S, and non-structural proteins 2 and 3 exhibit the most significant ubiquitination. Trends in
microbiomics research suggest that microbial communities in the gut and wastewater are emerging as
new research focuses. Conclusion The data types of coronavirus omics are diverse, with a wide variety of
models and cell types used. The selection of species and technical methods for modelling varies based on
the characteristics of different viruses. Multi-omics data from animal models of coronavirus infection can
reveal key interactions between hosts and pathogens, identifying biomarkers and potential therapeutic
targets, and provide valuable information for a deeper understanding of biological characteristics and
infection mechanisms of coronaviruses.
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Table 1 Public databases containing coronavirus omics data
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Figure 3 Statistics and analysis of SARS-CoV-2 genomics
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Figure 4 Statistics and analysis of coronavirus expression profiles in GEO

SARS HHORRIATE IR IL 301, 45 26 DRIATE
A4 DRSS RNA TS o XEEEHRT A /B
T, BREANGR (E4B) o /N LA TIHEHL,
AR EEONMALS, BN B, MRS
BALB/c. CS7BL/6 F1129S6/SvEv, i bR 5 K 4 B A b
R IRAE IR 32 AR R IR A 52 1B (tumor necrosis factor
receptor superfamily member 1B, TNFRSF1B). 4J@&%&
HEFZH 2555 1 (tissue inhibitor of metalloproteinases
1, TIMP1) . Toll ¥t 5% {& 3 (toll-like receptor 3,
TLR3). 55 S TG T 1 (signal transducer

and activator of transcription 1, STAT1). THZE o« FIB
ZARIFE 1 (interferon alpha and beta receptor subunit 1,
IFNAR1). &=HFFEHSS (tripartite motif—containing
protein 55, TRIMS55) FI1£F V7 it Ji 0 i 40 410 1] 71 -1
(plasminogen activator inhibitor—1, PAI1) o /INGPERIPA
MRS 22, FEe 5T A0 8 Al . 10 JE#E . 20 A # AT
1%, A [R]85 RS 1~ 28 d, KRG
R 2 dalid do AR SEARKEMBIRERT
R EE R EH Urbani (GZ02 8¢ HC/SZ/6103) Fl1 TOR2,
TGS RN 7% 24 hy 48 h (2d). 72h (3d). 4d.



366 LIS S L E S Laboratory Animal and Comparative Medicine

Aug. 2024, 44(4)

Sdo 7d. 11d, 14d, 21 dF128 d, REEEIMLEF
TERSG 24 hy 48 hy 4 dF7 do [ERGURTRZ NRERE
Ho BikSSFIEIHTH EEEAMHL, 5AHHE
AR FE I 3= 20 A A< b B LA Calu-3 i 4%
WS FEN FZ2E ] Vero-E6 4N

MERS HEOCFRIKIGEHE L 301>, A4 14 D ERIAHE
A 1A i BN 2R T A 5 T ESR S RNA 3
WRHIRE AN N BRI S0 BRI (B14C),
AR [ 38 PRI 3 hy 4 hy Thy 12h, 24 h,
36 hy, 48 h, 4d. 7d, HrpfefE12h, 24 hFI36 hik
MR AR EEREEEMC2012, 5 AMEX
B R B A T AN SE R i b B A
JRARNGRIAE A B A S AR RRer g JRAR A
SEIRAMMIAN Calu-3 FlFRFEEAME; /NEEFFH, FEE
FRNGARMDL, Txf FRse S, FEMERAMEZS, 4
W BT ZE N £ BN Vero-E6 AlIffl, [EYURTEZ NARE .
LB ARERFIEIRE

B SIS A g R T N 13 4 ke e S SR I ok
AR R S T EA RO R RIA AL, @i AT R
J& A o] N 1) RS 2 s e B . R R R B 2R IA =
EENERREERNE, PAT i 518 LA (A Y
MEAMEA. AP, X miRNA IR HERZ, #5%
miRNA YR 2R B R ARIA R, IRAT fRfE E X
FINZSRE, BBIT 1 s EHIAEGLE], N
TUREFLYIRI B (K4D), A S ER
R e e 1 e R R A O 2 = B R A T B R AR
(gene ontology, GO) 73, KIIFERTHEE £ EEFTE
FHEERR. IL-13, AT THEBIAHN 73 AT AE
RN R RS 75 T o RUEREE A R AH H R &
(Kyoto Encyclopedia of Genes and Genomes, KEGG) {5
SRS T 5 H R R R OGRS, AL
BENE(S S1EE . Hippo {5 S1EESAIRENERE D 155 M,
PR — L8 5 dt R AHOC O I %, SRR E AL O LR
R ESmE . PIkELOIUR. 1 ARG 52
B E, I, A —SREIRRESR, W
B BT RO AT BRI Sl AP
(W I B R ) « D-—RAEFH & MELE R
i\ SOFA TP/l APACH I 53 555, A2 B it e Y
A SAES S (291 %YL SARS-CoV-2 Delta #1 Omicron HJ
AN NEAREL R S R, S 5RE
SRR RO RO, AMARERE . MR BETEAN
Sy E IR EE R Y ERSRIA . i AL b R A T2

WD, i BRI . AR AT 4 2 AT PN R 4 i A
satm B
24 BRFESEABHE

PRIDE &4 & v & 4 350 18 i i i R s
(proteomics) #(HEE, & 2D SARS £HE &A1 5 1
MERS 858 IMFEARZ NG Mo, fifi. F
AR, A DEREAIEREA . Bl AR
NE, GEDEENE NSRRI . iProX XU
rhH 4 219 MEBEEES, A5 70 #E R A
M2 MERSEEEE, LENTUEFSTEEHAE
i (EI5A) . BRI ARG R E & AR BT
BRI A . RAMEEA AT, &S
PR BRI E T, W RE HREGME
ZEEZFRTTHIEEMZ RO, AR RSB
oL, DUEHHAEYREY), FilEZs5maea
e ER R R B EH , B RTE P Ew
FEER R RIER . BAERES, PEE RO
FIRE R RAR R EE H 2 250N, N SR e R E
155 W48 A B Tt R IR 5 A [F] B B Ok 2 ST
REZAL, ARTF RS ERIRT . b, Bdasksh
ERRTE T 18 BRSNS Fe i BRI R SRR, 9
TEEE TIATLA S B AR s e B AR 1 R AR I AOVE A E
Hige BEHRASARORMW AT H TR, A
JEEVE R ARG B MR A PR R IR L i A B s
YRR ENEH, RIEEREARRREL T
AICUGIN, AR 1 iemlp i .

ARSI i T, S H A R H DB
REZRIEWEBRIREANBEERNRIE, HEE
HENE AL, DA e LA . Hodr, Bk
PR T EE MG, TSR S L E R
R, HNEYIRIT R T R R AR EE (E5B),
Hred 8 i I B R ) 2 G B R O SRV E i v
WHRERBRASEET BEZ M. Hd, W2k
MEAR., BxrAET. fET. BEMARZSHKER.
M A B R H AR AR ED S 6 KR E K E
s, FEREEE (zine finger protein, INF) FiEEE
RIZTH, B RS AR = ERE DY, T
a 1% S HE H 27 (interferon alpha inducible protein 27,
IF127) J2 MV AR H o et o 28 R S e B0 v IR ) £ )
bR W o S100/45 5 & B H kB A S100A4,
S100A6. S100A8 F1S100A9 1 N /E I AW hrEH
REMSRr I AHR SR BB X I, Al FIX R B e



Aug. 2024, 44(4)

LR ENMI S E S Laboratory Animal and Comparative Medicine 367

plasma

infectiols disease

targetediroteomic

. S {1 nasopharfigeal swab
7 '
numan‘mxein replication-viral pfotein ||
nucleocapsid protein

E: A, BRFESEARAFHIERE, B, iEFRSREAREFENX

ARHEIMMEE Do

Note: A, Types of coronavirus proteomics data; B, Text co-

occurrence network analysis of SARS-CoV-2 proteomics.
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Figure 5 Statistics and text co-occurrence network
analysis of coronavirus proteomics data
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