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Supplementary Fig. 1. Analysis of differentially represented proteins in response to COVID-
19. Data was separately analyzed for overrepresented and underrepresented proteins using the
Metascape gene annotation and analysis resource
(https://metascape.org/gp/index.html#/main/step1). (A) Ciscos plot of the overlap between
protein lists. On the outside, each arc represents the identity of each protein list. On the inside,
each arc represents a protein list, where each protein has a spot on the arc. Dark orange color



represents the proteins that appear in multiple lists and light orange color represents proteins
that are unique to that protein list. Purple lines link the same protein that are shared by multiple
protein lists. The greater the number of purple links and the longer the dark orange arcs imply
greater overlap among the input protein lists. (B) Protein-protein interaction enrichment
analysis. For each protein list, protein-protein interaction enrichment analysis was carried out
with the BioGrid, InWeb IM and OmniPath databases. The resultant network contains the
subset of proteins that form physical interactions with at least one other member in the list. If
the network contains between 3 and 500 proteins, the Molecular Complex Detection (MCODE)
algorithm was applied to identify densely connected network components. The MCODE
networks identified for individual protein lists were gathered and shown in the table. All lists
merged colored by cluster keeping MCODE nodes only.
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Supplementary Fig. 2. High-resolution network analysis of interactions between proteins and
BPs characterized using Graph Theory algorithms. High resolution networks reflect the
proteins and BPs in (A) healthy, (B) asymptomatic, (C) recovered, (D) nonsevere and (E)
severe individual cohorts. The colors of the chart show cluster, or groups of proteins and BPs



that interact more frequently among them than with other nodes. Colors are random and each
color only shows the cluster (i.e., colors among networks are not comparable). Size of each
node indicates its relative importance in the network (the larger, the higher). Links have the
same color as the cluster they belong to.
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Supplementary Fig. 3. Serum proteomics data for previously identified biomarkers for COVID-
19 disease severity. Proteins with significant differences when compared to healthy controls
are shown in red (Welch's unpaired t test; p <0.05). SERPINS were abbreviated in the heatmap
as PIN. Biomarker's identification was obtained from previous reports.
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Supplementary Fig. 4. Metascape analysis of differentially represented proteins and previously
reported in COVID-19 omics datasets.  Enrichment analysis was conducted using the
Coronascape COVID database (https://metascape.org/COVID) to identify proteins found in
our study as differentially represented in response to COVID-19 and reported in previous
COVID-19 omics datasets.
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Supplementary Fig. 5. Differential representation of proteins not previously reported in
COVID-19 omics datasets. First, an enrichment analysis was conducted using the Coronascape
COVID database (https://metascape.org/COVID) to identify proteins found in our study as
differentially represented in response to COVID-19 and reported in previous COVID-19 omics
datasets. Then, not previously identified differentially represented proteins in response to
COVID-19 (p < 0.05; unpaired two-sided Welch’s t test) were used in the heatmap (Z-scored
original value).
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Age-related macular degeneration @<4a
Amyloidosis @4m

Drug toxicity @
| N
Complement deficiency @4m

-log10(P)

ﬂ

Acute kidney injury @

Primary Systemic Amyloidosis

Amyloidosis @ 4m e« Inflammation O Hyperllpldemla ()
Systemic amylmdosm.«

Acute Kidney Insufficiency @

Hyperlipidemia

Glycogen storage disease type [| O4m

Activated Protein C Resistance @

Acute Coronary Syndrome @ Renal insufficiency @
Age related macular degeneration @4a

Adverse reaction to drug @

Drug toxicity @

Lupus anticoagulant disorder @
Factor V Leiden mutation @
Proteinuria @

Nephrotic Syndrome @

Deep Vein Thrombosis @
Inflammation O

Thrombophilia@

Complement deficiency disease @ 4a

Glycogen storage disease type Il «

Blood coagulation & clotting @

Macrophage activation
0000000
Coagulopathy @
' ‘ Disorders without
evidence or not directly 4@

associated with COVID-19

e N s B

BIIE

3 & Z
2 2 S
3 % g
= [ <
s g 8
3 a ©
o
=
a

Supplementary Fig. 6. Association of differentially represented proteins in response to
COVID-19 to other human diseases and conditions. An enrichment analysis was conducted
using the DisGeNET discovery platform (https:/www.disgenet.org) to identify proteins
differentially represented in response to COVID-19 and associated to other human diseases
and conditions. Associated major physiological processes, previous diseases associated with
COVID-19 and new findings (purple arrows) are shown.
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Supplementary Fig. 7. Cytokine (IL-1 and IL-4) response in COVID-19 symptomatic patients
and healthy controls. The analysis was focused on (A) anti-inflammatory IL-4 and (B) pro-
inflammatory IL-1 serum levels determined by ELISA. Individuals were grouped as healthy
controls (n = 37), recovered (n = 27), nonsevere (n = 29) and severe (n = 25). The results were
compared between different groups by one-way ANOVA test (p > 0.05).
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Supplementary Fig. 8. Mechanisms of potential disorders associated with COVID-19. The
immunity to glycan alpha-Gal has been implicated in the protective response to COVID-19.
Complement component C3 and hemoglobin subunit beta (HBB) have been implicated in the
immune response to alpha-Gal and were both significantly overrepresented in COVID-19
patients when compared to healthy individuals. In humans, the endogenous source of alpha-
Gal are gut bacteria and glycan metabolism has a key role in shaping microbiota composition.
Therefore, the dysregulation in C3 and HBB serum protein levels observed in COVID-19
cohorts as in response to a-Gal may be due to gut microbiota dysbiosis associated to SARS-
CoV-2 infection and COVID-19 severity. Apolipoprotein A (APOA) isoforms were
significantly underrepresented in COVID-19 and serum protein levels decreased with disease
severity. Lipoprotein(a) containing APOAs are endogenous triggers of innate immunity and
can induce trained immunity (TRIM), thus suggesting that TRIM may be affected in COVID-
19 patients.



Supplementary Table 1. Clinical parameters and comorbidities in COVID-19 asymptomatic
and symptomatic cohorts.

Parameters and
comorbidities
Neutrophils

(103 cells/ ul)

Neutrophils (%)
Lymphocytes
(103 cells/ ul)

Lymphocytes (%)
Neutrophil-
Lymphocyte
Count Ratio
(NLR)

D-dimer (ng/ml)
C-reactive protein
(CRP) (mg/dl)
Renal disease

(% cases)

Obesity (% cases)
Lipid alterations
(% cases)
Diabetes

(% cases)
Arterial
hypertension

(% cases)
Chronic
obstructive
pulmonary
disease (% cases)
Thrombosis

(% cases)
Coagulation
disorder

(% cases)
Complement
alteration

(% cases)
Immunosuppressi
ve treatment

(% cases)
Mortality (%
cases)

Asymptomatic

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined
Not determined

0
11

22

0

22

None

0

Recovered

(hospital
discharge)

7.0+4.0
68.9 + 14.1

1.5+£0.5
19.0 £ 10.1

54+42
712 + 623

1.0+14

7
30

23

7

53

Ruxolitinib

0

Nonsevere
(hospitalized)

7.7+4.4
76.8+10.8

1.2+0.6
13.9+84

10.1 +£10.0
1514 £ 1528

44+5.7

13
20

53

13

53

13

Corticosteroids

33

Severe
(ICU)

142+9.6

85.1+£10.9

1.1+£0.7
84+7.4

18.8+14.8
6528+9436

10.4+9.7

6
33

33

26

66

Acyclovir

40

COVID-19 asymptomatic and symptomatic cohorts included asymptomatic (n = 16), recovered

(n=27), nonsevere (n = 29), and severe (n = 25) individuals.



