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Supplementary Figure S8. Detection of viral antigens in type II pneumocytes in the
lungs of CA04-infected cynomolgus macaques. On day 3 post-infection, cells were stained
with anti-cytokeratin (N1590, DAKO) antibody (a; red) and anti-influenza (H1N1) antibody
(b; green). The nucleus was stained with DAPI (c). Considerable amounts of viral antigen
were detected in type II pneumocytes (d).











 

 

Supplementary Table 1. Virus titres in organs of infected micea. 

Virus  
Virus titres (mean log10 PFU ± SD/g) in:

Nasal turbinates Lungs 

A/California/04/09 (H1N1) 
Day 3 6.6±0.2 7.8±0.03 
Day 6 5.4±0.6 6.8±0.01 

A/Netherlands/603/09 (H1N1) 
Day 3 6.6±0.2 6.8±0.3 
Day 6 5.5±0.2 6.2±0.2 

A/Wisconsin/WSLH049/09 (H1N1) 
Day 3 6.7±0.2 7.2±0.2 
Day 6 6.3±0.2 6.5±0.1 

A/Wisconsin/WSLH34939/09 (H1N1)
Day 3 7.1±0.2 7.7±0.2 
Day 6 5.9±0.3 6.9±0.5 

A/Osaka/164/09 (H1N1) 
Day 3 6.3±0.7 7.2±0.1 
Day 6 3.8±1.3 6.5±0.4 

A/Kawasaki/UTK-4/09 (H1N1) 
Day 3 6.3±0.2 6.4±0.3 
Day 6 5.0±0.3 4.6±0.4 

 

aBALB/c mice were intranasally infected with 105 PFU (50 µl) of virus. Three mice from each 

group were euthanized on days 3 and 6 pi for virus titration. None of the viruses tested was 

recovered from the spleens, kidneys, brains, colons, or livers of infected animals. 



 

 

Supplementary Table 2. Virus titres in respiratory swabs from infected cynomolgus macaquesa. 

 Virus titre (log10 PFU/ml) of animals infected with: 
  A/California/04/09 (H1N1) A/Kawasaki/UTK-4/09 (H1N1) 

animal ID  #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 

Nasal 
swab 

Day 
1 5.8 1.0 1.5 4.7 4.5 2.6 3.0 2.9 1.6 3.6 2.4 3.6 

Day 
3 5.2 2.1 2.5 3.7 2.6 3.3 2.8 3.2 2.4 4.1 1.5 3.3 

Day 
5    4.7 4.6 3.4    1.3 3.6 2.5 

Day 
7    -b 3.5 -    - - 5.0 

Tracheal 
swab 

Day 
1 3.4 2.3 3.6 2.3 3.5 2.0 1.3 1.3 - 2.0 2.3 2.1 

Day 
3 4.3 - 2.6 2.6 2.4 2.0 1.0 1.8 - 4.0 - - 

Day 
5    3.5 2.5 3.7    5.6 - - 

Day 
7    - 2.0 -    3.4 - 2.6 

Bronchial 
brush 

Day 
1 2.9 2.4 3.7 2.2 3.3 - 1.5 - - - - - 

Day 
3 3.5 - - 3.1 - - - 1.5 - - - - 

Day 
5    4.4 2.4 1.8    4.4 - 1.3 

Day 
7    - - -    1.5 - 4.4 

 

aCynomolgus macaques were inoculated with 107.4 PFU of virus (6.7 ml) through multiple routes. 

Nasal and tracheal swabs and bronchial brush samples were collected every other day for virus 

titration.  

b-, virus not detected (detection limit: 1.0 log10 PFU/ml). 

Diagonal lines: not applicable, animals euthanized on day 3 pi. 



 

 

Supplementary Table 3. Virus titres in respiratory organs of infected ferretsa. 

Virus  
Virus titres (mean log10 PFU ± SD/g) in: 

Nasal turbinates Trachea Lungs 

A/California/04/09 (H1N1) 
Day 3 6.7±0.7 5.9±0.4 3.53, 4.12 
Day 6 2.40 3.1±0.1 2.95 

A/Netherlands/603/09 (H1N1) 
Day 3 7.3±0.6 6.0±1.7 5.15 
Day 6 3.26, 4.77 4.36, 5.14 -b  

A/Wisconsin/WSLH049/09 (H1N1) 
Day 3 7.8±0.6 6.0±0.9 6.49, 3.23 
Day 6 4.3±1.1 4.57, 3.40 5.48 

A/Wisconsin/WSLH34939/09 (H1N1) 
Day 3 8.3±0.1 4.6±0.3 4.5±1.8 
Day 6 4.5±1.0 3.8±1.4 3.6±1.1 

A/Osaka/164/09 (H1N1) 
Day 3 6.9±1.0 6.4±1.0 6.8±0.8 
Day 6 - - - 

A/Kawasaki/UTK-4/09 (H1N1) 
Day 3 6.5±0.5 2.45, 3.81 - 
Day 6 - 3.18 - 

 

aFerrets were intranasally infected with 106 PFU (500 µl) of virus. Three ferrets from each group 

were euthanized on days 3 and 6 pi for virus titration. When virus was recovered from all three 

animals, average titres are presented. When virus was not recovered from all three ferrets, 

individual titres were recorded. None of the viruses tested was recovered from the spleens, 

kidneys, brains, intestines, or livers of infected animals. 

b-, virus not detected (detection limit: 2.3 log10 PFU/g). 



 

 

Supplementary Table 4. Virus titres in nasal swabs of inoculated and contact ferretsa 

Virus   Virus titres (log10 PFU/ml) in nasal swabs 

Day 1 Day 3 Day 5 Day 7 Day 9 

A/California/04/09 (H1N1) 

Pair 1 i 7.1 4.0 -b - - 
c - 6.8 4.3 - - 

Pair 2 i 7.1 5.3 3.4 - - 
c - 6.2 4.0 - - 

Pair 3 i 5.9 5.3 3.9 - - 
c - 6.4 5.9 2.1 - 

A/Kawasaki/UTK-4/09 
(H1N1) 

Pair 4 i 6.6 5.3 4.3 - - 
c - 5.0 4.5 2.5 - 

Pair 5 i 6.1 5.9 1.3 - - 
c - - - - - 

A/Victoria/03/75 (H3N2) 
Pair 6 i 6.3 3.9 2.0 - - 

c - - 6.0 3.7 2.5 

Pair 7 i 5.8 2.3 - - - 
c - - - - 2.3 

A/duck/Alberta/35/76 (H1N1) 

Pair 8 i - 2.8 2.6 - - 
c - - - - - 

Pair 9 i - 2.3 - - - 
c - - - - - 

Pair 10 i - 4.9 3.7 4.0 - 
c - - - - - 

 

aFor pairs of ferrets, one animal was intranasally inoculated with 106 PFU of virus (500 µl) 

(inoculated ferret, i) and one day later, a naïve ferret was placed in an adjacent cage (contact 

ferret, c). Nasal swabs were collected from inoculated and contact ferrets every other day for 

virus titration.  

b-, virus not detected (detection limit: 1.3 log10 PFU/ml). 

 



 

 

Supplementary Table 5. Virus titres in organs of infected miniature pigsa. 

 Virus titres (log10 PFU/g) of animals infected with: 
 A/California/04/09 (H1N1) A/swine/Hokkaido/2/81 (H1N1) 

Animal ID #1 #2 #5 #6 
Nasal mucosa 6.7 5.0 5.1 4.8 

Oro/nasopharynx 3.1 3.3 6.8 5.0 
Tonsil 3.2 -b 4.5 4.4 

Trachea 6.3 5.5 5.8 5.3 
Bronchus (right) 5.6 6.1 5.9 6.5 
Bronchus (left) 6.7 6.5 5.4 6.3 

Lung (upper right) 7.8 6.6 6.1 4.5 
Lung (middle right) 7.5 6.7 6.1 5.5 
Lung (lower right) 6.4 6.8 5.3 4.5 
Lung (upper left) 6.8 6.4 6.8 5.1 
Lung (middle left) 8.0 7.6 4.7 5.5 
Lung (lower left) 6.2 7.4 5.5 4.7 

Ileum - - 3.5 - 
Jejunum - - 2.8 - 

 

aSpecific-pathogen free miniature pigs were intranasally infected with 106.2 PFU (1 ml) of virus. 

Two animals from each group were euthanized on day 3 pi for virus titration. No virus was 

recovered from heart, spleen, kidneys, liver, duodenum, rectum, bladder, cerebrum, cerebellum, 

or brain stem. 

b-, virus not detected (detection limit: 2.0 log10 PFU/g). 



 

 

Supplementary Table 6. Virus titres in nasal swabs from infected miniature pigsa. 

 Virus titers (log10 PFU/ml) of animals infected with: 
 A/California/04/09 (H1N1) A/swine/Hokkaido/2/81 (H1N1) 

animal ID #1 #2 #3 #4 #5 #6 #7 #8 

Nasal 
swab 

day 1 5.6 6.5 6.4 6.1 6.3 5.3 3.6 4.1 
day 2 6.5 6.5 7.4 6.7 5.5 5.5 5.1 5.6 
day 3 5.7 5.3 7.2 5.3 5.0 4.4 4.7 5.5 
day 4   3.7 3.6   4.9 4.6 
day 5   4.5 5.4   2.7 3.2 
day 6   4.3 5.3   2.8 3.2 
day 7   3.3 3.4   1.3 1.6 
day 8   -c -   - - 
day 9   - -   - - 

 

aMiniature pigs were intranasally infected with 106.2 PFU (1 ml) of virus. Nasal swabs were 

collected daily for virus titration.  

b-, virus not detected (detection limit: 1.0 log10 PFU/ml). 

Diagonal lines: not applicable, animals euthanized on day 3 pi.  



 

 

Supplementary Table 7. Virus susceptibility to antiviral compounds in cell culture. 

 IC90  

 A/California/04/09 
(H1N1) 

A/Kawasaki/UTK-4/09 
(H1N1) 

A/Kawasaki/UTK-23/08 
(H1N1) 

Oseltamivir 
carboxylatea 10.56c 2971.30 5.58 

Zanamivir 17.67 42.33 21.93 

R-125489b 4.24 11.70 10.17 

T-705 0.16 0.23 0.13 

 

aOseltamivir carboxylate is the active form of oseltamivir. 

bR-125489 is the active form of CS-8958. 

cIC90 value: mean µg/ml or nM of triplicate reactions for T-705 and the other compounds tested, 

respectively. 

 



 

 

Supplementary Table 8. Virus sensitivity in neuraminidase inhibition assays. 

 IC50 

 A/California/04/09 
(H1N1) 

A/Osaka/164/09 
(H1N1) 

A/Kawasaki/UTK-
4/09 (H1N1) 

A/Kawasaki/UTK-
23/08 (H1N1) 

Oseltamivir 
carboxylatea 0.96c 1.6 1313 1.88 

Zanamivir 0.32 0.43 0.79 0.36 

R-125489b 0.41 0.44 0.34 0.20 

 

aOseltamivir carboxylate is the active form of oseltamivir. 

bR-125489 is the active form of CS-8958. 

cIC50 value: mean nM of duplicate reactions. 

 

 

 

 


	Supp Cover
	Supp Figs
	Fig. S1. Growth curve
	Fig. S2a. CM
	Fig. S2b. CM controls
	Fig. S2c. TEM
	Fig. S2d. SEM
	Fig. S3. mouse body weight
	Fig. S4. mouse pathology
	Fig. S5a. cytokine in mouse lungs
	Fig. S5b. cytokine in mouse lungs
	Fig. S5c. cytokine in mouse lungs
	Fig. S6. macaque temperature
	Fig. S7. macaque pathology-2
	Fig. S8. Type II
	Slide Number 1

	Fig. S9a. cytokine in macaque lungs
	Fig. S9b. cytokine in macaque lungs
	Fig. S10. ferret pathology
	Fig. S11. swine pathology

	Supp Tables

