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[ABSTRACT]
biological changes and pathogenesis of COVID-19 by systematical sorting and analyzing the transcriptome
data. Methods Following a retrieval strategy, using COVID-19 and SARS-CoV-2 as key words, transcriptome
datasets related to COVID-19 from January 2020 to May 2023 were collected from GEO, ArrayExpress and
GEN Transcriptome databases. The composition, distribution, and research application of COVID-19

Objective To provide more basic information of comparative medicine for the study of

transcriptome data resources were analyzed. Data distribution was visually displayed and correlation
analysis was performed. The research applications and limitations of existing COVID-19 transcriptome data
were analyzed from the perspectives of clinical medicine and comparative medicine, focusing on clinical-
related molecular mechanisms, biomarkers and related immune responses, treatment intervention
strategies, etc. The research value and application prospects were discussed. Results A total of 975 sets of
COVID-19 transcriptome data were included. Among three databases, datasets from humans accounted
for the highest proportion, namely 71.9%, 77.9%, and 90%, respectively. Species other than humans, such as
mice, were the main sources of data, with the respiratory and nervous systems having the highest
distribution of data. Twenty-seven datasets were associated with clinical significance. Analysis revealed
that respiratory tract injury and other related molecular mechanisms were obtained through transcriptome
data mining. Biomarkers such as cfDNA could be used as therapeutic targets. The severity of COVID-19
infection was associated with cell changes and disorders represented by M1 macrophages. Comparative
medical analysis showed that mice, hamsters, and other animals were susceptible to SARS-CoV-2. Rhesus
monkeys and cynomolgus monkeys exhibited infection characteristics highly similar to human. Apart from
respiratory symptoms, hamsters also exhibited digestive system symptoms. SARS-CoV-2 can replicate in
the respiratory organs of various susceptible animals, the intestines of ferrets and the ears of minks,
resulting in interstitial pneumonia, diffuse lung injury and other pathological changes of varying degrees.
Based on the differences in immune responses, hamsters can be used for neutralizing antibody reaction
research. Conclusion Currently there is a wealth of COVID-19 transcriptome data, but there is a lack of
comparative transcriptome research. Transcriptomics can be combined with comparative medicine to
further explore the differences in comparative medicine of COVID-19.

[Key words] COVID-19; Transcriptome; Big data; Molecular mechanisms; Data analysis
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Table 1 Clinical significances of SARS-CoV-2 transcriptome and associated datasets

BEAEIR HR/HRE W HIRERS
Sample origins Tissues/cells Finding Datasets' number
N NHBE.A549. Calu3 4B, fHR (AN ) ; i S R BB IR (1B AL GSE147507
Human; ferrets BEATR(SER)
598 NHBE.A549.Calu3#if( A\ ); BIziik  [IXI 777 5 R AT NHBE 48 £ i MALATT AN GSE147507
Human; ferrets R(ER) NEAT1ZiA
A ;C57BL/6 /\E&, PBMC. i8R (AN KBB4 (N BEARE . ERRAMMEFN T AR Z BRIEEERIKaI4E GSEI49689; GSE155673;
Human; C57BL/6 LRB GSE145926; GSE149443
mice
THCHR OE i S RIS O BRI R AB L PRJINA884511
Golden hamsters
A Human il « B A w5 AT 51 LB GSE150316
A Human fiiE i iR TENEHRSRREENXSEMBEERPE GSE145926
%1&m$$§2&ﬂ@1a$5’9 ERMmi
A Human fib e R MBI ERMEINEEHM SRS RREEZEX GSE145926
REE
A Human Pl R AEERPENFTESRS BES, PR EGAS00001004571 (EGA)
BEEME
A Human S i m SRR REZH GSE161225
A Human Mg 2 K. K CCL3IEERNTEHBRS 2. OB GSE183071
TR EDIRED
A Human EFRE. 217, £ RMEHMBHRSEREEHD FLEBXNEE GSE156063; GSE163151
A Human SrEMm.2m. mEFNBMEE ARGTE 7N EREYIREW X 5 SARS-CoV-2  GSE161731; GSE171110
XA ARIFIE MR ARI GSE152641; GSE157103
GSE172114; GSE161777
A Human PBMC. £ M3 H ke EIRSH TGFBITTYH2F1CD42 5% & R M GSE152418; GSE166424;
KAE GSE157103
A Human 210 FEmERRTEREENEIT =5 SI00A9% 8 E-MTAB-11240 (EMBL-EBI)
FRER AR RS AE R E B X
A Human ShE I HEIRBIEBXN UCHLI RAIE NS EERE X GSE152418
A Human sEm miR-146-146a-5p & 3 M ERIBRNA 2FiEmS R/  HRA000238 (NGDC)
B ERTER
A Human ShE I £ET 6N EERE D FHEHENF S b X W E GSE143507
A Human MiMiRE B . AS49 Mg cfDNABERBIEANBEERTERENIEEANESE  GSE147507; GSE154998
WInEND
A Human PBMC TEREZFPBMCHRER MK, EMEE GSE179627
HIPBMC BB S RIER LR KL
A Human PBMC 1B VR BB A%tk B 40 B RO 2244 BT U 3 7 978 5 R Y GSE180594
ERE
A Human BRI B2 3R« Bk 8 A HSm S R B E AN RS A AR ThRE R GSE159812

I NHBE A SE LEMAE, AS49 e A EIEEE L EMAE, Calu3 n AREREMAE, cfDNA J BRI DNA, PBMC A5 A M R iZ 48,
MALATI BB XMMRBER AT NEATI IR EEFERERA1, CCL3 NN R TR 3, ARGT AR ERE1, ARIABETFREFER,
TGFBI ARUWEKEFRBESER, TTYH2 AR R tweety BRI 2, CDA AN R EFETRE 4, UCHLT BiZ KA EinBSEE Lo

Note: NHBE, normal human bronchial epithelial cells; A549, human non small cell lung cancer cell line; Calu3, human lung
adenocarcinoma cell line; cfDNA, circulating-free DNA; PBMC, peripheral blood mononuclear cells MALATT, metastasis associated lung
adenocarcinoma transcript 1; NEAT1, nuclear enriched abundant transcript 1; CCL3, C-C motif chemokine 3; ARG1, arginase-1; ARI,
acute respiratory illness; TGFBI, transforming growth factor beta induced protein; TTYH2, protein tweety homolog 2; CD4, cluster of
differentiation 4; UCHLT, ubiquitin carboxyl-terminal hydrolase isozyme L1.
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Table 2 Infectious differences of SARS-CoV-2 in different species
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Table 3 Pathogenic differences of SARS-CoV-2 infection in different species
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Note: RBD, receptor-binding domain; IFN-R, interferon receptor; IL-4, interleukin-4; IL-6, interleukin-6; TNF-a, tumor necrosis -a; IL-12/

P40, Interleukin 12 P40.
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Table 4 Data collation of COVID-CED related to SARS-
CoV-2 infectious animal model
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B8 52 4h.8h.12h.24h.36 h.72h.7d. 8
Time point 14d
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Note: USA-WAT, an original strain of COVID-19 virus; MOI,
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