index 10,000 PFU of WA-1
g ‘ e ————
3 0 10 days
= s \/€ight (b)
GL_) . S rVival (c)
o 13 week-old I Shcdding titer (d, e)
K18-hACE2+" 4 URT, lung titer (e)
b0, C 100 o d _ -
o Index O Index E 5. o Index
- -~ Contact = 757 )
£ 1007 E -9~ Contact T 4- -~ Contact
D > =
3 S 504 B 97
3 90+ N 5 = 21
54 é.'.,— ’
80 LN NN B B N N B B N | 0 —T—TTTr4{TrTrT 0 1 1. 1 1.1 11 11
012345678910 012345678910 012345678910
days post index infection days post index infection days post index infection

(1]
-
)
\S)
g

ZE\ 67 Contacts day 10 = °
é > ° controls: PBS or 1,000 PFU of WA-1 8 1.5
& 4 index: 10,000 PFU of WA-1 <
g 7 & © 1.0
2 D
2] o FT'L"! LoD I—|—|—|—|—|—H—|—|—|—|—|—H—|—|—|—|—|—|;I2 . 2 05-
o ' ays Q
SO | ﬁ : 4 blood 7 00-
S D O
S P
h 8 RO
g - o 1,500 PFU
:.f,}.t 1,500/ 15,000 / 50,000 PFU of WA-1 % 6+ o- 15,000 PFU
—t—+—+— S yg/g -8 50,000 PFU
0 4 days £ 4W
weight (h) 0 o]
47 dav-ol Shonendkiter G = P
4-7 day-old —— shedding titer (j) 0 . . i i
K18-hACE2+ 0 1 2 3 4
. . days post infection
I 100+ o —~ 67 O 8-
1500PFU ] 2 o 1500PFU ~ 2 74 o B~ g
O 15,000 PFU £ 54 o 6 & SARS-CoV-2
5 757 =D @ 15000PFU g 2] O 0
£ ® S0,000PFU g ® & 50000PFU 8 4] - heat-
5 504 = 34 bt inactivated
»n Q9 o 31
2 = 24 = 24
254 E o 7]
9 L 2 oA o1&
O_ O T T T 1 — '1 T T T 1
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
days post infection days post infection days post infection

Supplemental Figure 1, related to Figure 1. a, Experimental overview for panels b-e. 13-week-old K18-hACE2*-mice were infected intranasally with
a lethal dose (10,000 PFU) of SARS-CoV-2 WA-1 (index) and cohoused with uninfected littermates (contact) for 10 days at an index:contact ratio of 1:3.
Weight and survival were monitored daily. Viral shedding samples were collected by dipping the nares of each individual mice in viral medium daily.
Endpoint titers from retrotracheal lavages and lung homogenates were taken at day 10. Data from n=3 cages each with n=1 index and n=3 contacts. b.
Mean + SEM body weight of index and contact mice. Created with BioRender.com. c. Survival of index and contact mice. d. Viral burden in shedding
samples analyzed plaque assay for infectious virus. Data shown as geometric mean (line) with geometric standard deviation (shaded areas). Individual
values below the limit of detection (LOD, 50 PFU/mI) were set to 5. e. Viral burden in contact shedding samples, retrotracheal lavage, or lungs at day
10. f. 13-week-old K18-hACE2*-mice were infected intranasally with a lethal dose (10,000 PFU) of SARS-CoV-2 WA-1 (index) and cohoused with
uninfected littermates (contact) for 22 days at an index:contact ratio of 1:2 or 1:3. Additional negative control animals were inoculated with PBS, and
additional positive control animals with a sub-lethal dose of 1,000 PFU. Seroconversion was determined by ELISA for Spike IgG. Data shown as mean
+ SEM for n=3 PBS-treated animals, n=3 1000 PFU positive controls, and n=5 contact animals. g. Experimental overview for panels h-j. 4 to 7 days old
K18-hACE2*" pups were infected intranasally with either 1,500, 15,000 or 50,000 PFU of SARS-CoV-2 WA-1 for 4 days. Weight and survival were
monitored daily. Viral shedding samples were collected by dipping the nares of each individual pup in viral medium daily. Data from at least n=3 mice per
group. Created with BioRender.com. h. Mean + SEM body weight. Dotted lines represent last day of survival of each group. i. Survival j. Viral burden in
shedding samples analyzed by plaque assay for infectious virus. Data shown as as mean + SEM. k. 4 to 7 days old K18-hACE2*"pups were infected
intranasally with either 15,000 PFU of SARS-CoV-2 WA-1 or heat-inactivated SARS-CoV-2 WA-1 for 4 days. Viral burden in daily shedding samples
was evaluated by RT-gPCR. Data shown as individual values (symbols) and mean (lines) from at least n=4 individual mice per group. Source data
are provided in the Source Data file.
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Supplemental Figure 2, related to Figures 2 and 3: SARS-CoV-2 replication dynamics and tropism in index mice. a.-c. 4-7 day old K18-hACE2*- pups
were infected intranasally with 1500 PFU of SARS-CoV-2 WA-1 (a), Alpha (b), or Omicron BQ.1.1 (c). At indicated days, we collected shedding titers by dipping
the nares into collection medium and sacrificed some pups to collect retrotracheal lavages and lungs to determine viral infectious virus titers. Data of Shedding,
URT and Lung titers are shown as symbols for individual pups; bars and error bars represent the geometric mean and geometric standard deviation, respectively.
Data from at least n=3 pups per group. Individual values below the limit of detection (LOD, 50 PFU/ml) were set to 5. p-values were determined by Kruskal-Wallis
test. Only significant values are presented. Day 2 panels are identical with those in Figure 2 a and c, respectively, and shown again here for easea of sice-by-side
comparison. d.-f. 4-7 day old K18-hACE2*-pups were infected intranasally with 1500 PFU of SARS-CoV-2 Omicron BA.1. d. Viral shedding samples were collected
daily by dipping the nares of each individual pup in viral medium. Daily shedding data is shown as geometric mean (line) with geometric standard deviation (dotted
lines). Day 0, inoculum. Data from at least 2 independent repetitions with n = 6 - 15 pups per group. e. At 1 dpi, we sacrificed some pups to collect retrotracheal
lavages and lungs to determine viral infectious virus titers. Data of Shedding, URT and Lung titers are shown as symbols for individual pups; bars and error bars
represent the geometric mean and geometric standard deviation, respectively. Data from at least n=5 pups per group. Individual values below the limit of detection
(LOD, 50 PFU/ml) were set to 5. p-values were determined by Kruskal-Wallis test. Only significant values are presented. f. Immunohistochemistry for
SARS-CoV-2 N at 1 dpi with Omicron BA.1 in neonatal mice nasopharynx. Heads were paraffin embedded, sectioned through the nasopharynx, and stained for
SARS-CoV-2 N protein (yellow) and DAPI (blue) for nuclei. g. Peak index shedding titers (Fig 2) shown over time to 30 % acquisition in contacts (Fig 3). Best fit
linear regression curves were fitted on data and goodness of fit (R2), Pearson correlation (r2) and two-tailed significance (p value) was calculated using GraphPad
Prism 9.5 software. Souce data are provided as a Source Data file.
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Supplemental Figure 3, related to Figure 3: Weight and survival curves of index and
contact mice during transmission experiments with SARS-CoV-2 variants. a-g. 4 to 7
day-old index pups were infected intranasally with 1500 PFU of SARS-CoV-2 and cohoused
with uninfected littermates (contact) for 7 days. Left panels: Survival of index and contact
mice. Vertical dotted lines represent last day of survival of each group. Right panels: body
weight curve of index and contact mice, represented as mean with error bars indicating SEM.
index mice n = 2-4, contact mice n = 8 - 27. (a) WA-1, (b) Alpha, (c), Beta, (d) Gamma, (e)
Delta, (f) Omicron BQ.1.1 or (g) Omicron BA.1. Source data are provided in the Source Data
file.



6h

24h

48h

HI WA-1
poly(IC)

C ai24npi

HI WA-1

poly(IC)

HI WA1

poly(IC)

Omicron BA.1

WA-1

Omicron BQ.1.1

HI WA1

poly(IC)

IL-1b
IL-5
IL-17
IL-2
IL-4
IL-12p40
GM-CSF
IL-6
IL-13
Eotaxin
IL-3

IL-9
TNFa
G-CSF
KC
MCP-1
IL-10
IFNg
RANTES
MIP-1a
MIP-1b
IL-12p70
IL-1a

WA-1

b all 48 hpi

MIP-1b MIP-1b
IL-5 RANTES
IL-12p70 IL-5
IL-17 IL-17
RANTES IL-4
IL-10 IL-6
IL-4 IL-12p70
MIP-1a MIP-1a  ¢o1d over
IL-6 fold over IL-10 PBS control
. PBS control .
Eotaxin 400 Eotaxin 300
IL-3 300 IL-3
200
IL-9 200 IFNg
IFNg 100 TNFa 100
IL-2 0 IL-9 0
TNFa IL-2
GM-CSF GM-CSF
IL-12p40 IL-12p40
MCP-1 MCP-1
IL-13 G-CSF
KC IL-13
IL-1b KC
G-CSF IL-1b
IL-1a IL-1a
- £ g = 3 - -
< (] © < -
$ @ £ 2 & @ g
1] s 2
S s
S g
o S
d o
-~ 5007 BQ.1.1
5 <
()] -
2= 400
=R
S g 3001
0]
o Beta
£ g 200- o Gamma
S e
3 S 1004
[72]
fold over ho] 0 ® WA-1
PBS control ! ! ! ! !
10 0 1 2 3 4 5 6
I 5 time to 30% acquisition (days)
0 Goodness of fit with R2 = 0.7936

Pearson correlation with r2 = 0.8909 and p=0.0426

Supplemental Figure 4, related to Figure 3: Cytokine levels in shedding samples
of neonatal mice. a, Heatmap representing cytokine levels in shedding samples from
neonatal mice treated either intranasally with poly (I:C) or infected with heat inactivat-
ed SARS-CoV-2 WA-1 (HI) or infectious WA-1 at 6, 24, or 48 hours post-infection,
measured by multiplex ELISA. Data represent -fold induction over values from
PBS-inoculated pups. At least n=2 pups per condition. b, Heatmap representing
cytokine levels in shedding samples of neonatal mice infected intranasally with WA-1
and indicated variants, at 48 hours post-infection and measured by multiplex ELISA.
Data represent -fold induction over values from PBS-inoculated pups. At least n=2
pups per condition. c. Heatmap representing cytokine levels in shedding samples of
neonatal mice infected with heat inactivated SARS-CoV-2 WA-1 (HI) or infectious
SARS-CoV-2 Omicron BA.1 or BQ.1.1 variants, at 24 hours post-infection and
measured by multiplex ELISA. Data represent -fold induction over values from
PBS-inoculated pups. At least n=2 pups per condition. d. Cytokine cluster distance
(panel b) shown over time to 30% acquisition in contacts (Fig. 3). Best fit linear regres-
sion curves were fitted on data and goodness of fit (R2), Pearson correlation (r2) and
two-tailed significance (p value) was calculated using GraphPad Prism 9.5 software.
Alpha was omitted from the analysis. Source data are provided in the Source Data file.
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Supplemental Figure 5, related to Figure 4: Morbidity, mortality, and sites of upper respiratory viral replication for AORF6 and
AORF8-infected neonatal mice. a-c, 4-7 day-old index pups were infected intranasally with 1500 PFU of indicated recombinant
SARS-CoV-2 and cohoused with uninfected littermates (contact) for 7 days. Data corresponding to Figure 4. Left panels: Survival of
index and contact mice. Vertical dotted lines represent the last day of survival of each group. Right panels: body weight curves of index
and contact mice, represented as mean with error bars indicating SEM. Index mice n=2-4, contact mice n=8-15. (a) recombinant WA-1
(rWA-1), (b) AORF6, (c) AORF8. Source data are provided in the Source Data file.
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