Influenza A virus diffusion through mucus gel networks
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—_ 10 ns
—E' 10 —
S5 108
L
9.: 108}
3 104
=
T 10°F
> 100+ T
ée’b ée’b
@&
Y
WT A/PuertoRico/8/34

Figure S1. Infectivity of IAV with and without labeling with Dil. Plague forming units (PFU)
of WT A/PuertoRico/8/34 (HLN1) were measured before (white) and after (grey) labeling with
lipophilic dye, 1,1'-dioctadecyl-3,3,3'3'-tetramethylindocarbocyanine perchlorate (Dil).
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Figure S2. Neuraminidase activity and inhibition assay for unlabeled IAV. a) Neuraminidase
activity at different viral dilutions of unlabeled IAV. b) Neuraminidase activity of unlabeled 1AV
(1:16 dilution) in varying concentrations of neuraminidase inhibitor Zanamivir.
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Figure S3. Dynamic light scattering for 1AV with neuraminidase inhibitor Zanamivir. Size
of particles were measured after IAV was mixed with the neuraminidase inhibitor Zanamivir in
the same concentrations used in the mucus samples.
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Figure S4. Neuraminidase inhibition and 1AV diffusion in samples with altered
microstructure. a) Calculated pore size (§) in untreated (white) and NA inhibitor (NAI) treated
(zanamivir; 10 puM final concentration; grey) based on PS-NP diffusion in human mucus. b)
Measured log:0MSDss for 1AV diffusion in untreated and NAI treated human mucus. Box and
whisker plots of ¢) average trajectory diameter (¢) and d) calculated dissociation constants with
and without NAI treatment. Whiskers are drawn down to the 5" percentile, up to the 95" percentile,
and outliers are plotted as points. Data set statistically analyzed with two-tailed Mann-Whitney
test: ns = not significant; p > 0.05, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. Patient
numbers correspond with those in Figures 2 and 3.
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Figure S5. Effect of DTT on IAV infectivity. Plague forming units (PFU) of A/PR/8/34 (H1IN1)
were measured before (white) and after treatment with 5 mM (light grey) and 10 mM (dark gray)
dithiothreitol (DTT). Equivalent titers of virus were incubated at 37C in serum free DMEM with
DTT at indicated concentrations for 30 minutes prior to plaque assay.
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Figure S6. Measured pore size of human mucus. Box-and-whisker plots of pore size (§) at t =
1 s for PS-NP (blue circles) in mucus samples collected from 10 individual patients. Double dagger
(1) indicates sample in which the logio)[MSD];s for IAV is greater than the logio){MSD];s for PS-NP.
Whiskers are drawn down to the 5" percentile, up to the 95" percentile, and outliers are plotted as

points.
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Figure S7. 100nm PS-NP and 1AV in human mucus following treatment with sialyllactose.
For each treatment, 1 pL of IAV was combined with 1 pL of pure DMSO, 400 mM 3’-sialyllactose
(3°-SL; f.c. 200 mM), or 400 mM 6’-sialyllactose (6’-SL; f.c. 200 mM)). The IAV mixture
equilibrated at room temperature for 10 minutes before it was introduced 20 pL of human mucus
along with 1 pL of PS-NP. The distribution of the pore size (§) and logio[MSD]is values for
untreated IAV and IAV treated with DMSO are shown as box and whisker plots in (a) and (b),
respectively. The distribution of the pore size (§) and logi)[MSD];s values for untreated IAV and IAV
treated with 3’-SL or 6’-SL are shown as box and whisker plots in (¢) and (d), respectively.
Distribution of the average trajectory diameter (o) IAV and dissociation constant (Ksp) are plotted
in (e) and (f), respectively. Whiskers are drawn down to the 5" percentile, up to the 95" percentile,
and outliers are plotted as points. Data in a-b statistically analyzed with two-tailed Mann-Whitney
test: ns = not significant; p > 0.05, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. Data in
c-f statistically analyzed with Kruskal-Wallis test and Dunn’s test for multiple comparisons: ns =
not significant; p > 0.05, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. Patient numbers
correspond with those in Figures 2 and 3.



,a b c
10w 3 s

— A PS-NPwith LAV
& 100k

£ 5 C

Swl |1 o~ ||
Q 102k i N
@ 107F 3 3
= 103k a 3

\

-4 1l Ll 1 Y| il . il il 1
0.01 041 1 10 0.1 1 10 0.1 1 10

T(s) T(s) T(s)

Figure S8. 100nm PS-NP and unlabeled 1AV in human mucus samples. a-c) MSD of PS-NP
(blue circles) and PS-NP in the presence of unlabeled IAV (red triangles) dispersed in three human
mucus samples.
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Figure S9. Human mucus sample with varying freeze-thaws. a) MSD of particles dispersed in
a fresh (blue circles) human mucus sample and after 1, 2, and 3 freeze-thaw cycles (orange squares,
green triangles, and red diamonds, respectively). b) Calculated pore size (£) for individual particles
at 7= 1 s. Whiskers are drawn down to the 5" percentile, up to the 95 percentile, and the outliers
are plotted as points. Data set statistically analyzed with Kruskal-Wallis test and Dunn’s test for
multiple comparisons: *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.



