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Supplementary Figure Legends 
 

Figure S1. NK cells and other CD45+ cells cannot be infected with Ad5 vectors 
1A. NK-92 and a panel of ovarian cancer cell lines were infected with non-replicating Ad CMV GFP vector 

(MOI 10). Green fluorescence was assessed by flow cytometry 24h post-infection (paired t-test). 

1B. Peripheral blood NK (pNK) and TOV21G were infected with dl922-947 (MOI 10) for 48 hours before 

staining with an anti-adenovirus antibody (Alexa Fluor 594 secondary antibody) and assessed by quantitative 

immunofluorescence. Left: summary data (paired t test: *;p<0.05), Right: representative images. 

1C. PBMC and CD45+ cells from ovarian cancer ascites were infected with Ad CMV GFP vector (MOI 10) 

for 24 hours.  Green fluorescence was assessed by flow cytometry, with TOV21G as positive control (n=2). 

1D. Peripheral blood NK (pNK) and TOV21G were infected with NG-107 (MOI 100, GFP-expressing 

derivative of enadenotucirev) for 48 hours and imaged using quantitative immunofluorescence Left: 

summary data (paired t test: *;p<0.05), Right: representative images. 

 

Figure S2. Flow cytometric assessment of baseline CD107a expression in NK-92.  
NK-92 cells were incubated with monensin (1:1000), with or without phorbol myristate acetate (PMA), for 5 

hours at 37 ⁰C before evaluation for degranulation marker CD107a. Isotype of CD107a was used as a 

negative control.   

 

Figure S3. NK cell activation requires cell-cell contact 
Peripheral blood NK (pNK) cells were incubated for 6 hours with conditioned medium harvested from 

TOV21G and OVCAR4 cells infected with dl922-947 (922 – MOI 10, 48h) or mock infection (M). 

Expression of CD69 (left) or CD107a (middle) was assessed by flow cytometry. In addition, IFN� release 

was assessed by ELISA following incubation of pNK cells with cell-free conditioned medium from 

TOV21G and OVCAR4 cells that had been dl922-947 (922 – MOI 10, 48h), enadenotucirev (En, MOI 100, 

48h) or mock infection (M) (right). 

 

Figure S4. pNK cells and enadenotucirev-induced cytotoxicity  
TOV21G (left) and OVCAR4 (right) cells were infected with enadenotucirev (EnAd, MOI 100 48h), 

followed by co-culture with pNK cells (ET ratio 10:1). Cells were imaged over 24 hours as detailed in 

Materials and Methods. Cell viability was calculated as total area under curve (TAUC) for fluorescent green 

objects (paired t test). 
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Figure S5. Flow cytometry gating strategy for isolation of ascites NK cells after a 

two-step enrichment process.  
The gating strategy for cell-sorting for isolation and enrichment of ascites NK cells. The proportions of 

CD45+CD3-CD56+ before any cell sorting (top row), after MACS (middle row) and after MACS and 

purified with FACS (bottom row) are illustrated.  

 

Figure S6. NK ligand expression following enadenotucirev infection  
A) TOV21G were infected with enadenotucirev in triplicate (MOI 100, 48h). Expression of evaluation of 

MHC Class I (HLA-A, B, C; n=4), CD112 (n=4) and CD155 (n=3) expression was assessed by flow 

cytometry. 

Evaluation of NK ligand expression on TOV21G and OVCAR4 cells after enadenotucirev (MOI 100, 48h) 

infection using recombinant human Fc chimera proteins DNAM-1, NKG2D, NKp30, NKp44 and NKp46. B) 

the summary data of independent experiments (right, n=5) are shown. 

 
Figure S7. Co-culture with virus-infected OC changes the expression of NK receptors 

assessed. 
Peripheral blood NK (pNK) cells were co-cultured (CC) with virus-infected TOV12G and OVCAR4 or 

incubated with conditioned medium (CM) harvested from TOV21G and OVCAR4 cells infected with 

adenoviruses for 18 hours. Expression of NK receptors DNAM-1, TIGIT, CD96 and NKp46. 922 = dl922-

947, EnAd = enadenotucirev, Ad5 WT = Wild-type Ad5. 

 

Figure S8. TIGIT-blockade augments NK-mediated cytotoxicity against adenovirus-

infected cells 
pNK were co-cultured with OV-infected cells with or without a blocking anti-TIGIT antibody (20µg/mL) 

and assessed by time-lapse microscopy. No NK, mock-infected and NK-only groups were used as controls 

(n=5). 922 = dl922-947, EnAd = enadenotucirev (One-way ANOVA with multiple comparisons test). 

 

Figure S9. BLAST alignment 
The critical amino acids for interacting with DNAM-1 from CD112 (Nectin-2 residues 134 - 140) and 

CD155 (Nectin-like 5 residues 117 – 123) {Liu, 2012 #7163} were aligned against all 36 expressed proteins 

from human adenovirus-type 5. Only proteins III (reference AP_000206.1), IVa2 (reference AP_000201.1) 

and V (reference AP_000208.1) yielded any alignment. 

 

Figure S10. Dose response curves of dl922-947 infection 
OVCAR4 and TOV21G cells were infected in triplicate with dl922-947 (MOI 0.001 – 1000 pfu/cell). Cell 

survival was assessed 72 hours post-infection by MTT assay.  
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Figure S11. Enadenotucirev cytotoxicity in ovarian cancer cell lines 
OVCAR4 (n=4), TOV21G (n=6) and primary ovarian high grade serous carcinoma lines (n=11) were 

infected in triplicate with enadenotucirev (MOI 0.1 – 1000 pfu/cell). Cell survival was assessed 72 hours 

post-infection by MTT assay. Each data points represents IC50 in pfu/cell from one experiment.  

 

 

 

 



0

20

40

60

80

100

 %
 G

FP
 p

os
iti

ve

NK-92

TOV21G

***

NK-92 NK-92OC OC

Mock Ad CMV GFP

PBMC AscitesTOV21G

Supplementary Figures

S1A

S1C

CD107a 

SS
C

-A

Isotype control NK-92+PMA NK-92
S2

0% 99% 98%

S1B

S1D

*

%
 p

os
iti

ve
 c

el
ls

pNK T

Mock

pNK T

922

ns

ns

pNK T

Mock

pNK T

NG107

*
ns

0

10

20

30

40

50 Mock NG107

%
 p

os
iti

ve
 c

el
ls pNK

TOV

0

5

10

15

20

pNK

TOV

Mock dl922



Supplementary Figures

S3

0

250

500

750

1000

1250

1500

0

5

10

15

20

25

M
FI

%
 C

D
10

7a
+

M 922

TOV21G

M 922

OVCAR4

M 922

TOV21G

M 922

OVCAR4

CD69 CD107a

S4

0

5000

10000

15000

20000

TA
U

C

-
-

-
-
+ +

+ +
pNK (10:1)
EnAd

TOV21G

0

5000

10000

15000

20000

-
-

-
-
+ +

+ +
pNK (10:1)
EnAd

TA
U

C

OVCAR4

*

IF
N
γ 

(p
g/

m
l)

IFNγ

M 922 En M 922 En

TOV21G OVCAR4

100

101

102

103

104



SS
C

-A

Before cell sorting

FSC-A

FS
C

-A

FSC-H

SS
C

-A

Live/dead CD45 CD56

SS
C

-A

C
D

3

 78%
 96%

 98%  97% 7.5%

SS
C

-A

FSC-A

FS
C

-A

FSC-H

SS
C

-A

Live/dead CD45 CD56

SS
C

-A

C
D

3

 49%  97%
 83%  98% 93.4%

After MACS

SS
C

-A

FSC-A

FS
C

-A

FSC-H

SS
C

-A

Live/dead CD45 CD56

SS
C

-A

C
D

3

 90%  97%
 99%  98% 98%

After MACS and FACS

Supplementary Figures

S5

S6

Fo
ld

 c
ha

ng
e 

in
 M

FI
 re

la
tiv

e 
to

 F
c 

is
ot

yp
e

0

5

10

15

20

25

0

5

10

15

20

25

0

5

10

15

20

25

0

5

10

15

20

25

NKG2D NKp30

NKp44 NKp46

A B

0

20

40

60

80
DNAM1

M En M En

TOV21G OVCAR4

M En M En M En
0

5000

10000

15000

20000

M
FI

MHC-I CD112 CD155

M En M En

TOV21G OVCAR4

M En M En

TOV21G OVCAR4



Supplementary Figures

S7

S8

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

10

20

30

40

%
 p

os
iti

ve
NKp46

OVCAR4

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

10

20

30

40

%
 p

os
iti

ve
DNAM1

OVCAR4

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

10

20

30

%
 p

os
iti

ve

TIGIT
OVCAR4

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

20

40

60

80

%
 p

os
iti

ve

CD96
OVCAR4

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

10

20

30

40

%
 p

os
iti

ve

NKp46
TOV21G

Moc
k C

C

92
2 C

C

Ad5
 W

T C
C

EnA
d C

C

Moc
k C

M

92
2 C

M

Ad5
 W

T C
M

EnA
d C

M
0

20

40

60

80

%
 p

os
iti

ve

CD96
TOV21G

ns

S9

NK on
ly

NK + 
aT

IG
IT

Moc
k

Moc
k +

 aT
IG

IT

Moc
k +

 N
K

Moc
k +

 N
K + 

aT
IG

IT 92
2

92
2 +

 aT
IG

IT

92
2 +

 N
K

92
2 +

 N
K + 

aT
IG

IT
EnA

d

EnA
d +

 aT
IG

IT

EnA
d +

 N
K

EnA
d +

 N
K + 

aT
IG

IT
0

20000

40000

60000
**

S10

10-2 10-1 100 101 102 103
0

20
40
60
80

100
120

MOI (pfu/cell)

%
 c

el
l s

ur
vi

va
l

OVCAR4 TOV21G
OVCAR4

TOV21
G

Prim
ary

 lin
es

1

10

100

1000

IC
50

 (p
fu

/c
el

l)

dl922-947 Enadenotucirev
S11


	omto_182_mmc1.pdf
	Supplementary_figure_legends_20200128_FINAL
	Figures_supplementary_1
	Figures_supplementary_2_new2
	Figures_supplementary_3_2019
	Figures_supplementary_4_2019b


