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Supplementary Figure S1.

Connexin mRNA expression in healthy lung tissue (blue) and corresponding lung
tumour subtypes LUAD and LUSC (red). The figure corresponds to Table 1 (and are
grouped into (A) increased, (B) deacreased or (C) mixed changes in connexin expression in
LUSC and LUAD compared to healthy tissue).

A) Increased expression in LUAD and LUSC tumours:
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B) Decreased expression in both LUAD and LUSC tumours:
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C) Mixed, increased and decreased expression in LUAD versus LUSC tumours:

tumor M
GJA1 differential plot normal M
missing
18
16

— —

GJB1 differential plot

tumor M
normal M
missing

16

12
10

0000 @




Cancers 2019, 11, x S8 of S18

tumor M

GJB7 differential plot normal W
missing

2]

IS

tumor W

GJD2 differential plot normal M
missing




Cancers 2019, 11, x S9 of S18

Supplementary Figure S2.

Examples of methylation statuses of key connexin genes in healthy versus tumour tissue.
A 450k Methylation Array displaying individual probes along the gene region is shown
(equally distributed). Probes in green are part of the CpG cluster of this gene. Significant
differences are highlighted with an asterisk on individual probes. These examples illustrate
poor correlation for the four connexin genes in focus of this study (GJB1, GJB6, GJB2 and
GJA1, all showing moderate or poor correlation) as well as GJB5 which is included as an
example of a connexin gene which correlate moderately well between changes in
methylation status and mRNA expression. See Figure 3 for a more detailed example of GJB2.

— Mormal (n=32) Mean Methylation of GJB1

— Tumor (n=463) Lung adenocarcinoma
* adj, pval<0.001

a
[
0.8 \ a/ \ / o\ o
~a O— o ———— ~ o= o™
h \\\ // o= o —_— \\\\

05 o \\‘\\ P /"‘ ) \

. y

\\\ e 9
0.4 °

o

Mean Methylation (beta value)

0.2 1
0 —
I 1 1 1 1 1 1 1 ! 1 1 1 1
™ m 2] o I~ M~ [+] u u ™~ — [Ts) ™
[+]] [Tg) w0 u — u ™ =] 0o =t o [l —
4] [ =~ I~ w0 (=] © =t m ~ [Te (] [+)]
=t = w0 (=] o u © ™ m I~ Ty @ m
u o [+ =t o [ ™~ =t ™ o w [7e] m
u = w u ™~ = o u m m un r~ o
u Tg} = u o ™ ul I~ =T — Ty ™ I~
™ o~ [=] ™ — (=) — — (=) (=] (=] (=] ™
o o o o o o o o o o o o o
g 3 5 S g g g g g S = 3 g
* * * * * *
—— Mormal (n=43) Mean Methylation of G]JB1
— Tumor (n=361) Lung squamous cell carcinoma
# ad]. pval<0.001
14 o

— N o

5 / ~—

= 08 8 o \ // o L

= S " o o .

m — — \ y \ \\\

@ 0.6 o o o ey

< ° ‘ \

p ) .

o

= 0.4 g [}

o

>

= 02

=

T

3 07

=

T

]

4

cg25554882
#*¢cg25704253
cgD4886769
cg25549758
*cgl6200617 —
* cg02495057
#*#cgl5626629
*cgl7542495
*cg04323365

*£g0130

* f(‘IOL‘IRI’Elr\El -
7

*£g27633012



510 of S18

Cancers 2019, 11, x

Mean Methylation of G]B6

Lung adenocarcinoma

=32)
463)

— Mormal (n
— Tumor (n

ad]. pval<0.001

*

D/M/C
A
||
a
/0/ o
AN
yZa
3\ )
N,
Ve
//a
e\
./0
\
Y
!

(anjen 213q) UoiEAYISIN UES )N

9s1z6ETh
t6£9.£1262
oogserezba
69868F£062
28¢/9F 716
09569e5262
9T/8FTL0B2
596T0T 7062
8£15.9T16
2rFSEE0TED
68eLLETTB
815ELrE0BD
7697100062
£srzL60zbo
STS9rFTO6
050041062
5e0E9E8TBD
£440T9/062
z1ee0z6062
060SFTRTE
66/£8/ZTB2
T19eLERTBD
LTFTTOSTED
ay8roLazha
72809660202
zer00sszh
9885E€£062
12975600062

££9895£062

Mean Methylation of G)B6
Lung squamous cell carcinoma

=43)
351)

— Mormal (n
— Tumor (n

ad]. pval<0.001

*

I I I I I
w @ = N ©
o o (=) (=)

(3n|en 213q) UDIIEAY BN UBSIN

951£26€2H2
¥6L0L£1260
nozsz1ezho .
69868%£062

887 L9160

09569£5262

9TLEFTL0BD .

696T0Tr0B2

8L15£9T162

SFFSEE0TED &
68ELLETTH
BTSELFEDDD &
zEozTo0062
£srzL6026
STSoFrT0BD &
7050041062
SEDE9EQTHD
2700794062 %
z1EE0Z6062
060SFTETE
66.£8/Z162
T19eLerTHo
LTFTT95T6D
9r8r9.9zho
7209669262
zer00L5202
9885££€0BD
1892569060

££9895£062

Mean Methylation of GJAl

Lung adenocarcinoma

=32)
453)

— Mormal (n
— Tumor (n

adj. pval<0.001

*

J— ]

I I I I 1
@ @ = & ©
(=) (=) (=) (=)

(3njen e13q) UoIIEAYIBIN UBSl

5600852062

60£9.TE262 «

sotrcerzho

S5298FTTED

Z8E09T/TH «

gszzeeazho x

6£T9%F0TE2

101867169 &

1962597062 «

ovLE6FTOBD

5z8181€062

tF80ZEE067 &

8vg569£762

04106516



S11 of S18

Cancers 2019, 11, x

Mean Methylation of GJAl
Lung squamous cell carcinoma

=43)
361)

— Mormal (n
— Tumor (n

ad]. pva\<_0.001

*

I I I I I
W@ @ = N ©
(=) (=) (=) (=)

[an|en B13q) UDIEAYIBIN UBS

5600852062 *

50£9.1£260

SorcLEpZho

SEZI8FTTED

ZBE0STLTED &

eszzeegzho

6L19%#016

TOT86FLTED &

1962597062 %

OrLEGFTOB

5z8181£060

FrE0ZEE0ED &

Br9669£Z60 &

0LT06ST16

Mean Methylation of G]B2

Lung adenocarcinoma

=32)
453)

— Mormal (n
— Tumor (n

ad]. pval<0.001

*

M

p_____“\n_
7
e
N\,
/
\

(anjen e13q) UoiEAY18I LSl

58ES6T6062 «

Zr16126062

9zz9zeLzbo

LZELE0BTRD

zy198veZho

181982062

LL0ETSEORD

6Er9E65THD

0z1689£062

z0506.£6062

z890t96062

£8£695/060 &

SEEFSOTTED &

ZL65EFPE0 %

550/96/T6B2

78ZT18ETTED

r0050£9062

56T1Z5vr0ba

Mean Methylation of G]B2
Lung squamous cell carcinoma

=43)
361)

— Mormal (n
— Tumor (n

ad]. pval<0.001

*

°"-—'-p=.—g

I I I I I
@ 9 = N ©
o (=) (=) (=)

(anjen e13q) Uoiie 1B UESIN

58£56T6062

Zv 16126062 «

9zzgzeLEhbo

£zELE0BTED 4

zy198reTbo

181982062

££0E2SE0BD X

6EF9E6STED «

0Z1689£062 4

Z0506£6060 «

Z890t96062

£8£695/067 4

9E6FSOTTED &

Ff]=rid ) Fds P

550/96/ 1B

Z8ZTRETTED

70050£9062

S6TZSTroba



Cancers 2019, 11, x

— Mormal (n=43)
— Tumor (n=361)
# ad]. pval<0.001

512 of 518

Mean Methylation of G]B5
Lung squamous cell carcinoma

l —
o o
= 08 N
o \\ O o,
- — -
@
%06 © N
0 N
= o .
= o _—
=] _ —
.. \ / o \\_\
o o
=)
=
) 0 2 s
2 0.
=
c
a0
@
=
I 1 1 ! 1 1 1 ! 1 1 1 1 ! 1
— (=] (=] =t o [+)] ul — o™ u o ul =t ow
=t =t m o o u [+] ™ =t ™ =] m [+2] u
T3] ™M =t — M~ [+ (0] =t (23] ™ —~ ™ o o
— =T m ™ m ™ m mn mn ™ 1) (=) mn @
w — r~ m m m (=) (=) w (=) (=) r~ w @
[#) (=) m r~ m w w0 =T — — ™ — (53 (=]
o™ ™~ u un — ™~ — ('] [=}] -~ — m @ w0
o =] o o =] o o — — — I — — o
L=2] [=] o L=2] L=2] L=2] o L=2] L=2] L=2] [=] o L=2] L=2]
54 54 5 5 5 54 g 5 5 54 54 5 5 5
* * * * * * * * * * *
— Mormal (n=32) Mean Methylation of GBS
— Tumor (n=463) Lung adenocarcinoma
* adj. pval<0.001
l 5 0 —
o a 0
@ - —
ERY p —_— -
2 0.
>
8 o
@ 0.5
=
s
= 0.4+
o
=)
=
= 0 2 —
= 0.
=
c
a0
@
=
I 1 1 1 1 1 1 1 1 1 1 ! 1 1
— (=] (=] =+ 2] [+:] I — ™ uy (=] u =t o+
=t =t m o [£4] [Tal [+] ™ =t ™ [++] m o Tl
un m =t — P~ [+)] m =t [+]] ] — ™ [T+ [+2]
— =t (4l ™ m (3] (] u u ™ © o u [+2]
w0 — M~ [yl ™M m (=] (=] [T} [=] [=] M~ w0 =2
@ o m I~ m o w =T — — [y — ()] (=]
I - n n — r — 3] =] =~ — m w ©
o o o o o ™ =] — — — o — — o
L=2] [=] o L=2] L=2] L=2] o L=2] L=2] [=] o L=2] L=2] L=2]
54 54 5 5 54 5 g 54 54 54 5 54 54 5
® * ¥ ® ® ¥ ® ¥ ® ®

Supplementary Figure S3.

Kaplan-Meier curves of connexins known to

drive lung tumorigenesis. The cohort

expressing high levels of connexin mRNA is depicted in red, and the cohort with low
connexin levels is in black. Probability refers to the likelihood of being alive at any time
point. A hazard ratio (HR) below 1 suggests an association with better prognosis, whereas
a HR above 1 suggests better prognosis (in the cohort expressing high levels of connexins).

NSCLC

B Y HR = 1.42 (1.21 - 1.68) =} HR = 077 (0.55 - 1.09) 2 HR= 148 (113-183)
% logrank P = 2 3e-05 logrank P = 0.14 W logrank B = 0,0041
Cx46 ¥ N
X = | B I ®
9 N %
% ) ‘w
» 24 s 3 y - Y iy
- . R
SZEIE BN NS .
= Yy st g = . S
.
3 t 3 + 3
Expression Expression Expression
v low low
24 high 3 high = high
o a 100 150 200 0 50 100 150 200 o 50 100 150 200
Time (months) Time (menihs) Time {montns)




Cancers 2019, 11, x S13 of S18

2 HR = 0,67 (0,59 - 0.76) 2 4 HR = 0,83 (0.65 - 105) 24 HR = 0,67 (.53 - 0.65)
logrank P = 1.8e-08 logrank P = 0.11 \ logrank P =0.00076
@ o w |
Cx37 3 ER z
o e
@ | e 1
z ° g ° g ° ",
GJA4 | i : “
] £ . I3 g€ o i
° s =
i
Expression E‘_"’";:“
;. NET 2=
T T T T T T T
o s0 100 150 200
o 50 100 150 200 [ 50 100 150 200
Ti nth
Time (months) Time (montns) e mentre)
2 HR =13 (114 147) HR=12(0.95 - 152) HR =186 (146 - 236)
logrank P =4 Se~05 logrank P = 0.13 logrank P = 2 de=07
Cx40 L
® |
z - B £
GJA5 | i i :
g y
£ . L £ 3 J
s . s
e
Bl ¥ g9 8
Expression Expression . Expression
low =+ Iow — law
2 high e high 24 high
T T T T T T T T T T T
a 0 100 150 200 [ 50 100 150 200 o 50 100 150 200
Time (months Time (months) Time {months)
b HR = 118 (1,04 -135) = HR = 1.16 (0.91 - 1.48) HR =125 {0.86 - 163)
logrank P = 0,012 legrank P = 0.23 logrank P = 0,608
2 'y 2
x50
o | o |
g - z ° z W
GJA8 | | : - :
&
A Sz e, :
R Mew e .
Bl 3 8
Expression Expression — Expression |
' — low
— low — ow
9 =3 " 2 4 high
S high 2 high E g
T T T T ! ! ! !
0 50 100 150 200 0 50 100 150 200 o 50 oo is0 200
Time {montns) Time (months) Tiwo fronke)
HR =0.77 (0.56
Iogrank
£ £ z
GJA10 | : ; !
b
G
Expression
fow
g high
T T T T T T ! ! !
[ 50 100 150 200 ] 50 100 150 200 o = oo = 200
Time (months) Tinte {rmonths) Time (mants)
HR = 156 (138-1.77) HR =127 (1-162) HR =238 (187 -307)
logrank P = 2 e=12 logrank P = 0.046 Iogrank P = 1 2e=12
z £z g
GJB3 | | 2 i b
2 H 3
g £ © L
- o
o 3, . + “ : -
2 S 3 — : L g
Expression + Expression Expression
low — ow -
= <o - high
24— ngn 3 igh g ig
T T T T T T T T T
0 50 100 150 200 a 50 100 150 200 ] 50 100 150 200
Time {menths) Time (months) Time (months)
= HR=152(133- 1.73) 24 HR =112(085-148) HR = 1,63 {1.28 - 207)
logrank P = 2 2e-10 logrank P = 0.42 logrank P = 39e-05
Cx31.1 2%
®
¥ z ° 4, i
GJB5 |1 £, :
7 ].
e L—+
o o :
- 3 2
Expression Expression Expression
— low — low low
e high e high 2 high
T T T T T T T T T T
o 50 100 150 200 a 50 100 150 200 o 50 100 150 200
Time (montns) Time {montns) Time (mnths)




Cancers 2019, 11, x

S14 of S18

=z HR =073 (061 - 0&7) HR=122{089 - 168) 24 HR =086 (051 -084)
%‘ logrank P = 0.00045 logrank P =0.22 g ogrank P = Be-04
o B
Cx45 BRI 2
z 8 > o
Gjc1 | |
£ . ey & <
- i
“° T ° H
u\'h_..,’_
8- o o
3 iy B ! o
Expression ! ! Exprassion Expression
o | T Tow — low
24 high = high 2 high
T T T T T T T T T T
o 0 100 150 200 0 50 100 150 200 o 50 100 150 200
Time (manths) Time (months) Tirme (months)
2 HR =113 (0.89 - 1.29) 2 HR = 0.81(063-103) HR =145 (114 -184)
logrank P = 0,057 logrank P = 0.08 Iogrank P = 00024
Cx47 2
g °7 Vg, z
GjC2 | 1 RN
£ - s, &
™
i i
B4 . ’ o
Expression ' Expression Expression
— o — o — o
s 4 high 3 high 3 high
T T - T T T T T T
) 50 100 180 200 o 50 100 150 200 0 50 100 150 200
Time (monihs) Time (montns) Time (months)
HR =126 (1.06 - 1.5) HR = 0.78(0.58 - 1.07) HR =176 (1.37 - 227)
logrank P = 0.01 ogrank £ = 0.12 logrank P = 7.7e-06
Cx30.2 R
z 57 z
GJC3 ; i
[ &
. <
W
} o o
Exprassion + Expression
— fow
o ;Nh = S 4 high
2 ig = 3
T T T T T T T T T T T
0 50 100 150 200 0 % 100 150 200 0 50 100 150 200
Time (months) Time: (menths) Time (months}
b HR =125 (11-142) 24 HR = 1.14 (057 - 148) HR =213 (168 -274)
logrank P = 0,00055 i‘ logrank P = 034 Iogrank P = 8 310
i
Cx36 2 ERA
Wy
i
ER 3 i
2 ° z 2
GJD2 |} i = i
£ g N5 3
2 b ey 4
%
T
o 1 o o [
2 1 o
Exp.gs;mn Expression E—
= ow -
— v
e ngh 2 high -
° T T T T 1 ; T H nah : : :
o 50 100 150 200
o 50 100 150 200 0 50 100 150 200
Time montns
Time (montns) (montns) E—
HR =068 (0.57 - 0.81) 24 HR = 0,66 (0.48 - 0.89) HR = 1.26 (0.95 - 165)
logrank P = 1 8e-05 Iogrank P = 0.0071 logrank P = 0.1
Cx31.9
z z
GID3 |1 N i g .
24 \\,‘.\&f T S
" [
° = + +
Expression Expression
e low
e | high 24 high
° T T T T T T T T T T
0 50 100 150 200 ° "0 0 1= o0 0 50 100 150 200
Time (monihs) ‘Time {months) Time {manths)
HR = 125104 15) 24 HR =083 (057 - 12) HR =148 (1.14 - 1.83)
logrank P =0.019 logrank P = 0,33 logrank 0028
Cx40.1 2
@
2 z ° z
GJD4 | ¢ i i
< [ &
3 o
Emle!:)\;r\ Expression Expression
e | iow v
4 high s
3 ° 4 high
! | . ; R ‘ ‘ H o ‘ ‘
0 50 100 150 200 H o -, 150 o0 N o 00 150 200
Time (menths) Time (monihs) Time (monts)




Cancers 2019, 11, x S15 of S18

Supplementary Figure S4.

Kaplan-Meier curves based on Cx43 expression patterns detected by immunohistochemistry
of lung cancer samples. Tumours with IHC deemed significant are depicted in red and
compared with the rest of the tumour samples (in blue). p-values refer to the log-rank test
(Mantel-Cox analysis). Average survival times of the patient cohorts are listed.
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