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Table S1. Q-TOF/MS analysis of PhaC-SARS-CoV-2 antigen fusion proteins.

Protein/Protein sequence* Peptide fragments assigned to the various protein regions

PhaC-RBD (89.9 kDa)

PhaC: G6-R141, F146-R299, D306-F318, L329-K413, G434-W536,
P549-R573, A576-R583

R

CVGGTIVSTA
GNTPVPFDLLFWNGDATNLP

LAGAIEHHGSWW,
YVKAKA-Linker-
RVQPTESIVRFP

RBD: 1624-T677, F684-R746, K750-C772, G788-K821
GVEGFNCYFPLQSY]

FPN RBD: MI-R11, [15-K39, 141-K69, A81-R137, K141-P162, G179-R192

LNDLCFTNV

CNGVEGFNCYFPLQSY]
LLHAPATVCGPKK-Linker- PhaC: A218-K355, F362-R423, V451-V488, N495-R515, G552-F610,
Y653-K671, L681-K714, F717-K734, R778-R788, A791-R800

NVAVTEGAVVFENEYFQLLQYKPLTD.
FLVSWR
AIEVARDISGQDKINVLGFCVGGTIVSTALAVLAAR

SFLRPNDLVWNYVVDNYLKGNTPVPFDLLFWNGDATNLPGPW]|
LTVCGVPVD

KRSHWTNDALPESPQQW
LAGAIEHHGSWWPDWTAWLAGQAGA!

YVKAKA-Linker- N protein: I839-R913, M925-R93 1, Y936-K967, N9T4-R1001,
SDNGPQNORNAPR M1034-R1117, T1144-K 1194, K1198-R1209, K1212-A1243

GGSQASSRSSSRSRNSSRNSTPG
SSRGTSPAR

YKHWPQIAQFAPSASAFFGMSR

Table S2. Genes differentially expressed on SARS-CoV-2 infection in human bronchial epithelial (NHBE) cells using GSE147507.

Gene name log2FoldChange p value p_adjust Direction
CCL20 3.14396175 3.26E-80 3.91E-76 up
SAA2 2.42248925 3.4E-79 2.04E-75 up
SAALl 2.22177266 8.61E-58 3.44E-54 up
S100A8 1.86933142 2.92E-53 6.99E-50 up
1IL36G 2.73218605 2.37E-53 6.99E-50 up
TNFAIP3 1.61148647 2.41E-52 4.82E-49 up
SPRR2D 2.97919497 1.76E-51 3.01E-48 up
INHBA 1.81922735 5.18E-51 7.76E-48 up
C3 1.50866591 4.32E-46 5.76E-43 up
KRT6B 1.54827214 9.85E-46 1.18E-42 up
ICAM1 1.86166523 1.76E-45 1.76E-42 up
TNIP1 1.26402353 1.71E-45 1.76E-42 up
CFB 1.8548093 2.18E-44 2.01E-41 up
CXCL1 1.4172731 2.58E-42 2.21E-39 up
SOD2 1.51945874 3.03E-38 2.42E-35 up
MX1 2.50985094 1.38E-36 1.04E-33 up

S100A9 1.10738825 5.9E-36 4.16E-33 up
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Figure S1. Images showing the preventive role of CAP on Vero E6 cells against SARS-CoV-2 infection. (A) Phase
contrast images of cells infected with different dilution of 10E6.79 TCID50/mL virus, without (0% PAM) or with (10% PAM)
pre-treatment, prior to virus addition. Cell morphology alterations were observed 1 day after exposing cells to 10 min 10%
PAM treatment. (B) Graphs show quantification of cell number and cell area, conducted using IN Carta Analysis, with
statistical analysis (n=4) using t-test assuming unequal variance or non-parametric tests, as appropriate. P values are shown
above the bars in red if significant. Images of cells infected with SARS-CoV-2 at different dilution folds, without (Control)
and with 10% PAM treatment prior to virus addition (10% PAM). Cell morphology alterations were observed 1 day after
exposing cells to 10 min 10% PAM treatment. Quantification of cell number and cell area were conducted using IN Carta
Analysis.
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Figure S2. Additional images showing the preventive role of CAP on Vero E6 cells against SARS-CoV-2 infection. (A)
Immunofluorescence for ACE2 (green) or SARS-CoV-2 viral particles (yellow) and staining for actin filaments (phalloidin;
red) or DNA (Hoechst 33342; blue), showing extracellular virus on Vero E6 cells that underwent 0% PAM or 10% PAM pre-
treatment prior to the infection with different dilution of 10E6.79 TCID50/mL SARS-CoV-2 virus. (B) Phalloidin staining of
actin was used as a reference against which the number and intensity of stained particles were counted. Graphs show
quantification of ACE2 staining or SARS-CoV-2 virus particles, conducted using IN Carta Analysis, and represent mean -/+
SD of the data. Significance was assessed using Student’s T-test and p-values for each comparison (0% vs 10% PAM) are

shown in the Tables below each graph. n=4.
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Figure S3. Additional images showing the effects of different CAP and PAM concentrations on cell viability and
apoptosis. Viability of MCF10A and Vero E6 cells in response to (A) direct CAP treatment at different treatment durations,
(B) indirect PAM treatment activated by CAP for different treatment durations, and (C) indirect 10-min activated PAM
treatment diluted into different concentrations. Apoptosis of Vero E6 cells in response to (D) different CAP treatment durations,
(E) different CAP exposure time activated PAM for different treatment durations, and (F) 1 min CAP exposure activated PAM

diluted into different concentrations. (G) Vero E6 cell counts under PAM indirect treatment at different diluted concentrations
and for different treatment durations.
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Figure S4. Additional images showing the effects of different CAP and PAM concentrations on cell cycle. (A) Effect of
FCS on cell cycle in MCF10A and Vero E6 cells. Cell cycle alteration in response to (B) direct CAP treatment at different

treatment durations in MCF10A and Vero E6 cells, and (C) indirect 10-min activated PAM treatment diluted into different
concentrations in MCF10A and Vero E6 cells.
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Figure SS. Additional immunofluorescence and Western blots images showing ACE2 expression and cell localization
after indirect CAP exposure for different durations.

(A) Western blot of indirect PAM/PAW treatment.

(B) Quantification of ACE2 on indirect PAM/PAW treatment.

(C) Immunofluorescence images of ACE2 on indirect PAM treatment.

(D) Immunofluorescence images of ACE2 on indirect PAW treatment. PAM = plasma activated medium; PAW = plasma
activated PBS. MCF10A cells were used. Scale bar=5 pm.
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Figure S6. Additional immunofluorescence and western blot images showing ERa and STAT3(Tyr705) expression and
cell localization after indirect CAP exposure under different durations.

(A) Up-regulated KEGG pathways enriched by differentially expressed genes in human bronchial epithelial (NHBE) cells on
SARS-CoV-2 infection.

(B) Immunofluorescence images showing ERa, phospho-STAT3(Tyr705) location after indirect PAM treatment for different
durations.

(C) Western blot and quantification showing phospho-STAT3(Tyr705) expression after indirect PAM treatment for different
durations.

(D) Immunofluorescence image showing ERa, phospho-STAT3(Tyr705) location after indirect PAW treatment for different
durations.

(E) Western blot and quantification showing phospho-STAT3(Tyr705) expression after indirect PAW treatment for different
durations. PAM = plasma activated medium; PAW = plasma activated PBS. MCF10A cells were used.
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Figure S7. Additional images showing the dosing effect of PAM and estradiol on ACE2 and the ERo/phospho-
STAT3(Tyr705) axis. (A) Western blot and (B) quantification of ACE2, STAT3, phospho-STAT3(Tyr705) expression by
MCF?7 cells incubated with 5 s- and 30 s- activated PAM for different durations. (C) RT-qPCR results showing expression of
TFF-1 (a highly sensitive ER-response reporter) after treatment with different doses of PAM and estradiol in MCF10A cells,
MDA-MB-231 cells and MCF-7 cells. In (C), TFF-1 raw Ct (cycle threshold) values are defined as the number of cycles
required for the fluorescent signal to cross the threshold (i.e. exceed background level). Ct levels are inversely proportional to
the amount of target nucleic acid in the sample (i.e., the lower the Ct level the greater the amount of target nucleic acid in the
sample); a dCt >1 is indicative of abundant target mRNA in the sample; -10<dCt <1 is indicative of moderate amounts of
target mRNA; dCt<-10 is indicative of minimal amounts of target mRNA that could be due to environmental contaminations.
Ethanol, the solution used for diluting E2, was used as a control in (C). 30 min was used for both E2 and PAM treatment in
the RT-PCR testing TFF-1 gene expression.
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Figure S8. Additional immunofluorescence images showing EGFR(Tyr1068) and EGFR(Tyr1086) expression and cell
localization after indirect CAP exposure for 30s. (A) Immunofluorescence image showing EGFR(Tyr1068) and

EGFR(Tyr1086) location after indirect (A) PAM and(B), PAW treatment for 30 s. Scale bar=8 um.
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