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Supplemental Figures and Legends  

Supplemental Figure 1. EV-D68 strains replicate efficiently in a human respiratory 

epithelial cell line. BEAS-2B cells were adsorbed with either (A) MO49, (B) IL52, or (C) 

Fermon at an MOI of 2 PFU/cell. Viral titers in cell lysates at the times post-adsorption 

shown were determined by plaque assay. Data are representative of 2 independent 

experiments. Mann-Whitney test: **, P ≤ 0.01.  
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Supplemental Figure 2. Paralyzed limb distribution of US/IL/14-18952-inoculated 

mice. Three-day-old mice of the indicated genotypes were inoculated i.c. with 105 PFU 

of EV-D68 IL52, monitored daily for disease, and euthanized upon signs of paralysis. 

Distribution of limb paralysis from experiments presented in (A) Figure 1D and (B) 

Figures 5B and 7B. Experiments shown in Figures 5B and 7B were conducted 

concurrently. Data are representative of 2-3 independent experiments.
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Supplemental Table 1. Antibody and dye reagents used for flow cytometry 

analysis. 



   

 

 

Supplemental Figure 3. Gating strategy used to identify immune cell populations 

in the spinal cord. Flow cytometric gating strategy for mouse leukocytes in the spinal 

cord. Frequency and absolute cell numbers of different subpopulations of immune cells 

were assessed. Representative pseudocolored dot density plots from EV-D68 IL52-

inoculated WT mice. Boxed or circled populations labeled with cell-type-specific 

antibodies indicate populations of interest.  



   

 

 

Supplemental Figure 4. Mice inoculated with neurovirulent EV-D68 have altered 

populations of immune cells in the spinal cord. Three-day-old WT mice were 

inoculated i.c. with PBS (mock) or EV-D68 MO49 or IL52. Spinal cords were resected 

from paralyzed IL52-inoculated mice or day-matched mice inoculated with MO49 or 

PBS. Single-cell suspensions were prepared, stained, and analyzed by flow cytometry. 

(A) Numbers and (B) percentages of the indicated cell types are shown. Data are 

0

100000

200000

300000

400000

ns

ns

✱✱

0

1000

2000

3000

ns

ns

ns

0

1000

2000

3000

4000

✱

ns

✱✱✱

0

5000

10000

15000

✱

ns

✱✱

0

10000

20000

30000

ns

ns

ns

0

5000

10000

15000

20000 ns

✱

✱

0

10000

20000

30000

✱✱

ns

✱✱✱✱

0

3000

6000

9000

12000

✱

ns

✱✱

0

500

1000

1500

2000

ns

ns

ns

0

200

400

600

800

1000

ns

ns

ns

0

2000

4000

6000

8000

10000

✱✱

ns

✱✱✱

0

50

100

150

200

250

ns

ns

✱✱✱

CD45

Immature 

B cells NK cells NKT cells
Resident 

monocytes Neutrophils

Eosinophil CD11b+DC CD11b-DC pDC cDC1 cDC2

A

B

0

20

40

60
ns

ns

ns

0

1

2

3

4

ns

ns

ns

0

1

2

3

4

5

ns

ns

ns

0

2

4

6

8

10

✱

ns

✱✱✱

0

5

10

15

20

✱

ns

✱

0

20

40

60
ns

ns

ns

0

4

8

12

16

ns

ns

ns

0

5

10

15

20

✱

ns

ns

0

1

2

3

4

5

ns

✱

✱✱✱

0

1

2

3

ns

ns

✱✱✱

0

5

10

15

✱✱✱

ns

✱✱

0.0

0.1

0.2

0.3

0.4

ns

ns

✱

CD45

Immature 

B cells NK cells NKT cells

Resident 

monocytes Neutrophils

Eosinophil CD11b+DC CD11b-DC pDC cDC1 cDC2

%
 o

f 
B

 c
e

ll
s

%
 o

f 
a
ll
 e

ve
n

ts

%
 o

f 
m

o
n

o
c
yt

e
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4
5

+
 c

e
ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

%
 o

f 
C

D
4

5
+

 c
e

ll
s

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-Neurotropic

Mock

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-Neurotropic

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-Neurotropic

C
e
ll
 n

u
m

b
e

r
C

e
ll
 n

u
m

b
e

r

MO49IL52

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-Neurotropic

Mock

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-Neurotropic

0

20000

40000

60000

80000

✱✱✱

ns

✱✱✱

Mock

Neurotropic

Non-NeurotropicMO49IL52



   

 

 

representative of 2-4 independent experiments. Each symbol represents an individual 

mouse. Error bars indicate mean ± SD. Kruskal-Wallis test: *, P ≤ 0.05; **, P ≤ 0.01; ***, 

P ≤ 0.001; ****, P ≤ 0.0001; ns = not significant.  



   

 

 

Supplemental Figure 5. Ccr2-/- mice have altered immune cell recruitment 

following neurovirulent EV-D68 inoculation. Three-day-old WT or Ccr2-/- mice were 

inoculated i.c. with EV-D68 IL52. Spinal cords were resected from paralyzed WT mice 

or day-matched Ccr2-/- mice. Single-cell suspensions were prepared, stained, and 
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analyzed by flow cytometry. (A) Numbers and (B) percentages of the indicated cell 

types are shown. Each symbol represents an individual mouse. Error bars indicate 

mean ± SD. Mann-Whitney test: *, P ≤ 0.05; **, P ≤ 0.01; ***, P ≤ 0.001; ****, P ≤ 

0.0001; ns = not significant.   



   

 

 

Supplemental Figure 6. EV-D68-inoculated Rag1-/- mice fail to produce 

neutralizing antibodies or clear virus. Three-day-old WT, Ccr2-/-, or Rag1-/- mice were 

inoculated i.c. with EV-D68 IL52 or MO49. (A) Serum was collected at 14 dpi from IL52-

inoculated Rag1-/- mice and assessed for neutralizing antibody titers. Dotted line 

indicates the limit of detection. (B) Spinal tissue was resected at 14 dpi from IL52-

inoculated mice, and viral titers were determined by plaque assay. (C) Brain, spinal 

Spinal tissue, 14dpi
V

ir
a

l 
tit

e
r

(L
o

g
1

0
P

F
U

/m
g

 t
is

s
u

e
)

WT

Rag1-/-

Ccr2-/-

0

50

100

150 ns
Legend

Legend

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-

Time post-inoculation (d)

E
C

5
0

Serum neutralizing 

antibody titers

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-Rag1-/-

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-

A B

C
V

ir
a
l 
tit

e
r

(L
o

g
1

0
P

F
U

/m
g

 t
is

s
u

e
)

WT

Rag1-/-

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-

D

S
u

rv
iv

a
l 

(%
)

E
u

th
a

n
iz

e
d

 a
t 

o
n

s
e

t 
o

f 
p

a
ra

ly
s
is

WT
Rag1-/-

E

Brain Spinal 

tissue

Liver Spleen

Brain Spinal 

tissue

V
ir
a

l 
tit

e
r

(L
o

g
1

0
P

F
U

/m
g

 t
is

s
u

e
) Rag1-/-

WT Rag1-/-

0

2

4

6

*

WT
Rag1-/-

F

Time post-inoculation (d)

S
u

rv
iv

a
l 

(%
)

E
u

th
a

n
iz

e
d

 a
t 

o
n

s
e

t 
o

f 
p

a
ra

ly
s
is

Time post-inoculation (d)

MO49

0 2 4 6 8 10 12 14
0

20

40

60

80

100

0

2

4

6

*

0

1

2

3

4
****

****

0 4 8 12 16 20 24
0

20

40

60

80

100

0

2

4

6

14

1
2
4
8

16
32
64

128
256
512

1024
2048
4096



   

 

 

tissue, liver, and spleen were resected at 14 dpi from IL52-inoculated WT or Rag1-/- 

mice, and viral titers were determined by plaque assay. (D) IL52-inoculated mice were 

monitored daily for 24 days and euthanized upon signs of paralysis. N = 18-32 mice per 

group. (E) Brain and spinal tissue were resected at 3 dpi from MO49-inoculated Rag1-/- 

mice, and viral titers were determined by plaque assay. (F) MO49-inoculated Rag1-/- 

mice were monitored daily for 14 days and euthanized upon signs of paralysis. N = 20 

mice per group. Each symbol represents an individual mouse. Mann-Whitney test: *, P ≤ 

0.05; ****, P ≤ 0.0001.  



   

 

 

Supplemental Figure 7. Rag1-/- mice have varied macrophage and T-cell 

populations following neurovirulent EV-D68 inoculation. Three-day-old Rag1-/- mice 

were inoculated i.c. with PBS (mock) or EV-D68 IL52. Spinal cords were resected from 

paralyzed Rag1-/- mice or day-matched mock-inoculated mice. Single-cell suspensions 
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were prepared, stained, and analyzed by flow cytometry. (A) Numbers and (B) 

percentages of selected cell types are shown. Data are representative of 2-3 

independent experiments. Each symbol represents an individual mouse. Error bars 

indicate mean ± SD. Mann-Whitney test: *, P ≤ 0.05; **, P ≤ 0.01; ns = not significant.  



   

 

 

Supplemental Figure 8. Mice lacking mature lymphocytes have altered immune 

cell recruitment following neurovirulent EV-D68 inoculation. Three-day-old Rag1-/- 

mice were inoculated i.c. with EV-D68 IL52. Spinal cords were resected from paralyzed 

Rag1-/- mice or day-matched mock-inoculated mice. Single-cell suspensions were 
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prepared, stained, and analyzed by flow cytometry. (A) Numbers and (B) percentages 

of selected cell types are shown. Error bars are mean ± SD. Mann-Whitney test: *, P ≤ 

0.05; **, P ≤ 0.01; ns = not significant. Each symbol represents an individual mouse. 

Data are representative of 2-3 independent experiments. 

 


