




 
Supplemental Figure 11. Housekeeping host genes relative to SARS-CoV-2 infection. 
Clinical samples were sequenced with RNA-seq and quantified to a set of genes for their 
expression levels. Samples with no virus (grey) were compared to those with low (yellow), 
medium (orange), and high (red) expression levels, based on qRT-PCR. 
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Supplemental Figure 12. ACEI Multivariate and Comparative Analyses. (a) Regression 
coefficients for variables indicating exposure/history of exposure to ACE inhibitors for each of the three 
cohort comparisons: (left) test outcome in a cohort of patients suspected of SARS-CoV-2 infection, 
(middle) requirement of mechanical respiration in patients who tested positive, (right) mortality in 
patients who tested positive. Univariate analyses are shown as red circles. The green triangles coefficients 
are when correcting for age, sex, and baseline IL-6 levels take upon admission. The blue squares are from 
a model that includes age, sex, and IL-6 as well as comorbidities including CAD/CHD, diabetes, obesity, 
and self-reported race and ethnicity. (b) Comparison of the effects of different ACE inhibitors. We 
directly compared the effects of specific ACE inhibitors among those patients with evidence of exposure 
to ACE inhibitors. We found two significant associations: benazepril was significantly associated with 
higher mortality (HR=2.37 95%CI 1.05-5.35, p=3.70E-02) and trandolapril was associated with 
requirement of mechanical ventilation (HR=15.85 95% CI: 2.11-119.08, p=7.25E-03). N.D. indicates that 
a result was not displayed due to low sample size and, therefore, very large errors. 
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Supplementary Table 1: Metatranscriptome Profiles of All Samples. Appended. 
 
 
 
Supplementary Table 2: Taxonomic Mis-assignment Filter. The entire SARS-CoV-2 genome 
was fragmented (wgsim) and then re-mapping to the entire Kraken2 database. These species 
were then used to flag putative false positives from SARS-CoV-2 genome segments that are 
similar to other organisms. 
 

 
 
 
 
Supplementary Table 3: Differentially Expressed Genes in COVID-19+/- patients. 
Appended. 
 
Supplemental Table 4: Gene Ontology Pathways. 
Appended 
 
Supplementary Table 5: COVID-19 Rapid Colorimetric LAMP Detection Test: N Primers 
Specificity 
Appended 
 
Supplementary Table 6: GISAID COVID-19 Acknowledgments 
Appended 
 

Taxonomic group (domain, phylum, class, order, family, genus, species, strain) TaxonName % match
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Severe acute respiratory syndrome-related coronavirus Severe acute respiratory syndrome-related coronavirus (SARS) 95.0813%
d__Viruses|o__Nidovirales|f__Coronaviridae|s__Bat coronavirus BM48-31/BGR/2008 Bat coronavirus BM48-31/BGR/2008 0.3937%
d__Eukaryota|k__Metazoa|p__Chordata|c__Mammalia|o__Primates|f__Hominidae|g__Homo|s__Homo sapiens Homo sapiens 0.0170%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Alphacoronavirus|s__Rhinolophus ferrumequinum alphacoronavirus HuB-2013 Rhinolophus ferrumequinum alphacoronavirus HuB-2013 0.0164%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Betacoronavirus 1 Betacoronavirus 1 0.0099%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Murine coronavirus Murine coronavirus 0.0089%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Rousettus bat coronavirus GCCDC1 Rousettus bat coronavirus GCCDC1 0.0059%
d__Viruses|o__Nidovirales|f__Coronaviridae|s__Bat coronavirus Bat coronavirus 0.0049%
d__Bacteria|p__Firmicutes|c__Clostridia|o__Clostridiales|f__Clostridiaceae|g__Clostridium|s__Clostridium botulinum Clostridium botulinum 0.0045%
d__Bacteria|p__Firmicutes|c__Clostridia|o__Clostridiales|f__Clostridiaceae|g__Clostridium|s__Clostridium perfringens Clostridium perfringens 0.0037%
d__Bacteria|p__Fusobacteria|c__Fusobacteriia|o__Fusobacteriales|f__Fusobacteriaceae|g__Fusobacterium|s__Fusobacterium varium Fusobacterium varium 0.0027%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Alphacoronavirus|s__Myotis ricketti alphacoronavirus Sax-2011 Myotis ricketti alphacoronavirus Sax-2011 0.0025%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Enterobacterales|f__Erwiniaceae|g__Buchnera|s__Buchnera aphidicola Buchnera aphidicola 0.0024%
d__Bacteria|p__Firmicutes|c__Bacilli|o__Bacillales|f__Thermoactinomycetaceae|g__Thermoactinomyces|s__Thermoactinomyces vulgaris Thermoactinomyces vulgaris 0.0023%
d__Bacteria|p__Firmicutes|c__Bacilli|o__Lactobacillales|f__Streptococcaceae|g__Streptococcus|s__Streptococcus pyogenes Streptococcus pyogenes 0.0023%
d__Bacteria|p__Proteobacteria|c__Alphaproteobacteria|o__Rickettsiales|f__Anaplasmataceae|g__Ehrlichia|s__Ehrlichia sp. HF Ehrlichia sp. HF 0.0018%
d__Bacteria|p__Firmicutes|c__Bacilli|o__Bacillales|f__Bacillaceae|g__Bacillus|s__Bacillus cereus Bacillus cereus 0.0017%
d__Bacteria|p__Bacteroidetes|c__Bacteroidia|o__Bacteroidales|g__Candidatus Azobacteroides|s__Candidatus Azobacteroides pseudotrichonymphae Candidatus Azobacteroides pseudotrichonymphae 0.0017%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Rousettus bat coronavirus HKU9 Rousettus bat coronavirus HKU9 0.0015%
d__Viruses|s__Beihai picorna-like virus 116 Beihai picorna-like virus 116 0.0015%
d__Bacteria|p__Proteobacteria|c__Epsilonproteobacteria|o__Campylobacterales|f__Helicobacteraceae|g__Helicobacter|s__Helicobacter pylori Helicobacter pylori 0.0014%
d__Bacteria|p__Proteobacteria|c__Betaproteobacteria|o__Burkholderiales|f__Oxalobacteraceae|g__Janthinobacterium|s__Janthinobacterium sp. B9-8 Janthinobacterium sp. B9-8 0.0014%
d__Eukaryota|p__Apicomplexa|c__Aconoidasida|o__Haemosporida|f__Plasmodiidae|g__Plasmodium|s__Plasmodium coatneyi Plasmodium coatneyi 0.0014%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Enterobacterales|f__Yersiniaceae|g__Serratia|s__Serratia symbiotica Serratia symbiotica 0.0013%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Pseudomonadales|f__Moraxellaceae|g__Acinetobacter|s__Acinetobacter baumannii Acinetobacter baumannii 0.0013%
d__Bacteria|p__Firmicutes|c__Clostridia|o__Clostridiales|f__Clostridiaceae|g__Clostridium|s__Clostridium septicum Clostridium septicum 0.0013%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Tylonycteris bat coronavirus HKU4 Tylonycteris bat coronavirus HKU4 0.0012%
d__Bacteria|p__Firmicutes|c__Bacilli|o__Bacillales|f__Staphylococcaceae|g__Staphylococcus|s__Staphylococcus cohnii Staphylococcus cohnii 0.0012%
d__Bacteria|p__Firmicutes|c__Clostridia|o__Clostridiales|f__Clostridiaceae|g__Caloranaerobacter|s__Caloranaerobacter azorensis Caloranaerobacter azorensis 0.0012%
d__Bacteria|p__Cyanobacteria|o__Nostocales|f__Calotrichaceae|g__Calothrix|s__Calothrix sp. NIES-2098 Calothrix sp. NIES-2098 0.0012%
d__Viruses|o__Nidovirales|f__Coronaviridae|g__Betacoronavirus|s__Bat Hp-betacoronavirus Zhejiang2013 Bat Hp-betacoronavirus Zhejiang2013 0.0011%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Enterobacterales|f__Erwiniaceae|g__Erwinia|s__Candidatus Erwinia haradaeae Candidatus Erwinia haradaeae 0.0011%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Thiotrichales|f__Thiotrichaceae|g__Thioploca|s__Thioploca ingrica Thioploca ingrica 0.0011%
d__Bacteria|p__Proteobacteria|c__Alphaproteobacteria|o__Rhodospirillales|f__Acetobacteraceae|g__Bombella|s__Bombella sp. KACC 21507 Bombella sp. KACC 21507 0.0011%
d__Bacteria|p__Cyanobacteria|o__Chroococcales|f__Aphanothecaceae|g__Candidatus Atelocyanobacterium|s__Candidatus Atelocyanobacterium thalassa Candidatus Atelocyanobacterium thalassa 0.0011%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Enterobacterales|f__Erwiniaceae|g__Wigglesworthia|s__Wigglesworthia glossinidia Wigglesworthia glossinidia 0.0010%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Enterobacterales|f__Enterobacteriaceae|g__Enterobacter|s__Enterobacter hormaechei Enterobacter hormaechei 0.0010%
d__Bacteria|p__Proteobacteria|c__Gammaproteobacteria|o__Alteromonadales|f__Colwelliaceae|g__Colwellia|s__Colwellia sp. PAMC 20917 Colwellia sp. PAMC 20917 0.0010%
d__Bacteria|p__Proteobacteria|c__Betaproteobacteria|o__Neisseriales|f__Neisseriaceae|g__Neisseria|s__Neisseria flavescens Neisseria flavescens 0.0010%
d__Bacteria|p__Bacteroidetes|c__Flavobacteriia|o__Flavobacteriales|f__Flavobacteriaceae|g__Lutibacter|s__Lutibacter profundi Lutibacter profundi 0.0010%

Supplementary Table 2 : Other Taxonomic Alignments for SARS-CoV-2 (High-risk false positives)
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