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Validation

In animal trial, to evaluate the biologically meaningful viral repressive effect, we expected to see at least a 75% repressive effect of LNA ASO
group when compared with control. So we estimated that the mean in control group is 4-fold larger than that in LNA ASO group and we also
estimated the SD of each group is about 20% of mean of each group. The sample size calculated by G*Power 3.1 [using T-tests, Mean:
Difference between two independent means (two groups) option in the G*Power 3.1 software] indicated that to achieve the significance (p
<0.05), 3 samples in each group is required. Therefore, we used 5 mice in each group to have extra sensitivity.

No data was excluded

All in vitro experiments were repeated at least twice and for in vivo experiment and showed good consistency, all in vivo experiments
conducted in C57BL/6J, K18-hACE2 mice and hamsters with SARS-CoV-2 WA1 and D.1.617.2 strain were repeated twice with good consistency
and the other variants were only tested once in K18-hACE2 mice or hamsters. For Remdesivir tests in C57BL/6J Ces1c-/- mice were only
tested once due to the limited number of animals.

For mouse experiment, K18-ACE2 mice were bred in-house, and mice of same age were randomly assigned to control or treatment group, as
long as the male/female ratio was same between the two conditions. Ces1-/- mice and C57BL/6J wild-type mice of same age were purchased
from Jackson Laboratory. For hamsters experiment, male golden Syrian hamsters of same age were purchased from Charles River Labs, and
then hamsters were randomly assigned to control or treatment groups. For cell-based assays, the treatments or procedures were not
randomized since all experiments were carried in 24-well plates or plates with larger well size and there was no significant margin effect as
observed with 96-well plates.

Investigators were not blinded since many experiments need to be carried out in the BSL-3 lab with very limited personnel capacity, which
means that one investigator has to conduct the whole experiment alone in BSL-3 and for safety concerns, we prefer to let investigators inside
BSL-3 know as many details as possible so they can have their best judgment to evaluate urgent circumstance (leakage, spilling etc.).
Meanwhile, sample collection in BSL-3 and sample process out of BSL-3 were conducted by different individuals to partially achieve blinding.

Rabbit monoclonal CD3 primary antibody[SP7] (Abcam, ab16669, lot: not available), B220 primary antibody[RA3-6B2] (Novus,
NB100-77420, lot: not available), rabbit monoclonal SARS-CoV-2 (COVID-19) nucleocapsid primary antibody [HL448] (GeneTex,
GTX635686, not available), rat anti-mouse Gr1/Ly-6G-Alexa Fluor 594[1A8] (Novus, NBP2-53131AF594, lot: A-1-072921-AF594), rat
anti-mouse CD11b-FITC[M1/70] (R&D System, FAB1124F, lot:LBQ0309121) and rat anti-mouse-F4/80-APC[# 521204] (R&D
System,FAB5580A, lot:ABGS0221081), mouse IgG(Abcam, ab37355, lot:GR3233337-2)

No validation statement from Abcam for CD3 primary antibody. B220 primary antibody was validated by orthogonal strategy based
on the information stated on Novus website. SARS-CoV-2 nucleocapsid primary antibody was validated by lateral flow assay based on
the information stated on GeneTex website. Furthermore, IHC staining validation of CD3 and B220 were conducted in mouse spleen
tissue and IHC staining validation of SARS-CoV-2 nucleocapsid antibody was conducted in lung of SARS-CoV-2-infected mouse. The
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Cell population abundance

IHC staining validation was carried out by HistoWiz Inc. Rat anti-mouse Gr1/Ly-6G-Alexa Fluor 594 antibody was not validated by the
vendor, but the FITC version of this antibody was validated in the single cell suspension isolated from spleen of an IL1-R KO mouse by
other customers on Novus website. Meanwhile, in this study, we used LPS intranasal administrated mice as a positive control for
detecting neutrophils in lung since it is known that intranasal administration of LPS will enhance the amount of neutrophils in lung
( PMID: 11076798,22355412 etc.) and we indeed detected a significantly increased cell population in LPS-treated mice by using Rat
anti-mouse Gr1/Ly-6G-Alexa Fluor 594 antibody. Therefore, Rat anti-mouse Gr1/Ly-6G-Alexa Fluor 594 antibody should be
considered as a validated antibody. Rat anti-mouse CD11b-FITC was validated in mouse peripheral blood cells by flow cytometry on
R&D System website and rat anti-mouse-F4/80-APC antibody was validated in raw264.7 mouse cell line by flow cytometry on R&D
System website. mouse IgG was validated by ELISA showed on Abcam website.

Vero E6 from ATCC, Vero 81 received from Mary Kate Morris of California Department of Public Health (CDPH) as a kind gift
(orignally from ATCC), Vero E6 TMPRSS2/hACE was received from Biodefense and Emerging Infections Research Resources
Repository (BEI), Huh-7 from Dr. Eva Harris who received them as a kind gift from Dr. Asim Dasgupta.

No authentication procedure

Cell lines were not tested for mycoplasma contamination

no commonly misidentified cell lines were used in the study

8 ~10 weeks-old male/female K18-hACE2-mice e(B6.Cg-Tg(K18-ACE2)2Prlmn/J), and 8 weeks-old 8 ~10 weeks-old male/female
C57BL/6J Ces1c-/- [B6.Cg-Ces1ctm1.1Loc/J], 8 weeks-old male C57BL/6J, and 8-weeks old male LVG golden Syrian hamsters

no wild animals were used in the study

no field collected samples were used in the study

All procedures involving the use of mice and hamsters were approved by the University of California, Berkeley Institutional Animal
Care and Use Committee. All protocols conform to federal regulations, the National Research Council Guide for the Care and Use of
Laboratory Animals, and the Public Health Service Policy on Humane Care and Use of Laboratory Animals.

Mice treated intranasally with lipopolysaccharides (60 µg in 40 µl saline, LPS from Escherichia coli O111:B4, Sigma) for one
day were used as positive control. One day after the last administration, mice were sacrificed under anesthesia with 3%
isoflurane, then BALF samples were collected by making an incision in the trachea and washing the lungs 5 times with 1 mL
PBS, and repeating again with additional 1 ml PBS. Cells collected from BALF were incubated in 100ul 1xRBC lysis buffer
(BioLegend) on ice for 10 min, and then quenched by adding 1 ml PBS. Cells from each sample were resuspended in 100 µl
Stain Buffer (554656, BD Pharmingen) and incubated for 15 min on ice with 1 µg mouse IgG (ab37355, Abcam) for Fc
blocking. Then cells were incubated with primary monoclonal antibodies including rat anti-mouse Gr1/Ly-6G-Alexa Fluor 594
(Novus, 1:200), rat anti-mouse CD11b-FITC (R&D System,1:200) and rat anti-F4/80-APC (R&D System,1:200). Stained cells
were resuspended in 500 µl stain Buffer (554656, BD Pharmingen) for cell analyzer.

FACS LSR Fortessa X20 (BD Biosciences)

Flowjo and BD FACSDiva

Cells samples under the "low" flow mode of FACS LSR Fortessa X20 (BD Biosciences) showed about ~100 events/s




