Supplementary information for:

Dramatic dysbalancing of the Wnt pathway in breast cancers

Alexey Koval! and Vladimir L. Katanaev'2*

"Department of Pharmacology and Toxicology, Faculty of Biology and Medicine, University
of Lausanne, Lausanne 1011, Switzerland.

2School of Biomedicine, Far Eastern Federal University, Vladivostok, Russian Federation.

*to whom correspondence should be addressed:_Vladimir.katanaev(@unil.ch; Tel. +41 21 692

5459.




@ 10 11 12 13 14 1R 1R

1T A ORI R OO AR

Expression levels, log, RSEM

TSP A

healthy
non-TNBC
TNBC

6X0S
TVELNM
VELNM
NS

ATTSUIN,

¥O0Ud
a1
VOTINM
ZNIXY
NGO
2493A
11504
184
TINM
8zINM

>0.05

<0.05

<0.01

<0.001

p value (Dunn's test)

AP G A

050

-150 -100 -050 0.00

-350 -300 -250 -2.00

-4.00

non-TNBC vs healthy
TNBC vs healthy

C

TANW

souia
oo Q9
19114 ] c
kN
oo 5>
™ = )
v Aag
S < =
134 — =
N1SOd O e
avils =
TTHSINL QOoo
oel [ = =
v Y=~
31
NVOA — O n 0
aLINM — c oo
venao = 350
8100 —
zHvis — c® c
LAl — (0]
vaSHANL e — > o
wo — »w 1o
o —— o o
™Mo —— c =
m ———
s ————— [ ©
TaND T — ox
852000 = = w
0y —— — o}
z — [0}
TN — o= >
dsow —— 9w o
e c ~——
La0u — 8
e —C
gen == —
[Ei—— c O O
£xis =
vzoan — = o @
ol ———— pd 3
WL ==
P o =
Divavw = < [e%
avios = =
= S g
L
M O~
VLINM = » ©
PN
vdvoHEy  —= =T C
Quivdd = O C®
By > ©
Tdgu ) —_
NOAW —_ 0
exaL  — o= .
TN - () —
64SaNL S 3)
T — 2= eE=
ouvy - 7] o
e — - h =
oo — A g
zal - o C -
wao = o <
TSI — o c O
TS - X C o —
T i =
0ad = N~ (5] (0]
= 3 B
989 -0 =
8ak0  —— ® © []
X0 -
sl = m .0 ®
sON  ——
Qdad T = W ") W
e aus D= S ©
— s =
— oo L3 ae
= senm = ©
= "% >E 5~
——  an m »
= N1
= 02494 ..m ™ (0]
= = ed
— " bma ~— 0o n
[ FTN
—  ow [SRN]
——— 605 € ) =
= rvem
= " Q0 m. 2
=—— amnao
—— arrssuan Q. Q.=
==— woud QE=ETm
— S S
—_— VOTINM © (3]
— i »nwwEc
—— man
| — 24931
1804
— 154
— uwm
— aim
= 101
= 85INM
= Tand3
0T
e— vang
T4500d
[ — 1110
- o1
= w3
= oAn
e win
= 29014
B — oL
2om
1
- TiSIML
& = SOTLNM
133 S61NM
. & — WoT1
B E S
8 £ va3
e = aHsL
s 3 nne
>z 2o
= = Laz4
o > OTYNOVD
£ 0 zdsim
~ Q0 D — LW
e z adsna
5k — ™R
Q ¢ noHy
25 -
= T9A0
vaz4
VIdAD
11%08
Tdsna
— 13w
T10%0
9INm
6494
TN
Ta01
1808
e
2daN3
sod
2soLd
o1l
403

I I I I I I I I I I I I I I I
8 L. 9 ¢ v € ¢ T 0 T1- ¢ & ¥- G- 9O-

INTISY %Bo| ‘senssi Ayieay wouly) soualaylp uoissaidxs ues|y



Frequency

Frequency

Frequency

Frequency

800

600

400

200

800

600

400

200

1500

1000

500

1500 2000

1000

1400

1200

1000

Frequency

Frequency

Frequency

800

600

400

200

400

300

200

100

800

600

400

200

- L -
S k=3 L] =1 8 8 L] 8 8 8 4 L] o o o
8 8 = o » ) n N « N u =3 =3 =3
- - L
- - -
. . .
T L] _ M L] L] M
- - M - L]
g il g . - 2 1 £ 8 g M g i
O random © L O random © AMLh O random . O random 1k O random H | 1+ O random . O random O random O random . @ O random @ N O random @ ul O random
O ampk I 0 ampk 0 ampk . O hift O hift - [m i . O notch O notch O notch L] O tgf_beta 1| A O tgf_beta ] H O tgf_beta
HI[{ sttt : 8 g ! 8 : : !
H . - ® ® = ® i M N
H o] . @ - . < . I
p-value: 0.001299 g 38 M p-value: 0.354895 S 8 p-value: 1e-06 . ] p-value: 0.792132 5 || p-value: 8e-06 5 p-value: 1e-06 =3 S p-value: 0.258828 2 21 Hll  p-value:0.305355 3 S - p-value: 0.063698 = 3 8 p-value: 0.007424 g 8 p-value: <1e-6 g 8 I M p-value: <1e-6
g v - g v = g g i L g L] o il [ M = g « g « | g ©
e i - o o i L w H w L] L I o || ey M
- 8 8 H 8 . n
- o o H o - - T}
- L] - L
- L -
- - -
(=3 o - L] [=3 = o | o | L] o o o
& & - o o o - © 7“.' II' ° © - 2 2 2
- S S =3 - I.—l F3 -
L] - - - L] i - L]
[ [ I [
n . H 0 n
H -
L] . I II |I I .
: : il Il :
° o : ° ° ° L : . = .ll“ l“ o o : o o o
: r T T T 1 r T T T 1 r T T T 1 : T T T T 1 T T T T 1 T T T T 1 : r T T T 1 r T T T 1 r T T T 1
. . . [ -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 0.5 1.0 -1.0 -05 0.0 05 10 = -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 [ -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
Histogram of mean_res Histogram of mean_res Histogram of mean_res = = =
- - L
- - -
. 3 3 3 - = o =) =]
- - - - - - o [=3 o - [=3 k=3 k=3
- . - 8 & & : 3 3
4 - L -
o o ~ - - -
8 1hH ] 1R . . - -
H1 L - . M . 8 8 1h 8
Il H H1H] : : 3 s 11+ s - : o el i el .
1 3 . O random O random O random H N N 1 N H H 1l NI
O random O random A i O random . o o =] Ho A M O random MH O random O random
O apelin S 1 O apelin 8 I - O apelin . e O hedgehog =) O hedgehog S O hedgehog . O random s H O random | O random . 3 o 3 i o 3 A H LA o
© M | © | = : a : O phosphatidyl_inositol O phosphatidyl_inositol 5 O phosphatidyl_inositol : = = | N 5 L ]
- > ML > -1 I=3 g s s | | 1 - . M
oy | 5 I i 2 g i g ily VL 8 . 8 i . 8 A Tz 7 z
- S 1 S . E p-value: 0.02634 3 | p-value: 0.000382 5 ITH  p-value: 0.000317 ) g 1 g N s 5 o S o 1 S o H
p-value: 0.008489 2 M I p-value:<ie- 2 p-value: <1e-6 a g g M - g " o lue: o lue: <1e-6 s H lue: <1e-6 s 2 8 p-value: 1.7e-05 3 8 | p-value: <1e-6 2 8 | ] p-value: <te-6
8 o g o - & £ £ .2 p-value: 8.9e-05 3 h  p-value: <1e- 2 p-value: <1e- . 8 A g | g H
(R H [ L] M a2 1 M L M UL I w 1 w
I . I =t s * s “ s I : i I
. 8 8 M1 8 L < | I < . 8 8 8 I
= = ] ~ A 1 ~
- - -
g g . . .
N N
: - 8 8 1 8 1 - 8 g g
- - -
- - -
- L -
: o o © : : o o =}
(=] (=]
= r T T T 1 r T T T 1 r T T T 1 = ° o - o - =
' ' ' ' ' ' ' ' ' ' ' ' ' ' - 10 05 0.0 05 10 10 05 0.0 05 10 10 05 0.0 05 10 = - | I I I I I I I I I I I I I I
L] - ~ - ~ - ~ L] T T T T 1 T T T T 1 T T T T 1 -
- — - — - — . ) . : . . - . : . . - g : ' -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
10 05 00 05 10 10 05 00 05 10 10 05 0o 05 0 . . -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 .
o (=3 (=3
mann ran mann rae mann rac - o o o L -
= o o o = =
. . .
- [ - M L
n : 1 - s g ' T8 8 g
0 L o =3 - o M - 3 3 3 -
- . =3 =3 L =3 . M - L]
o o . - - 1l H - L] H A "
3 1 2 1 L] I A " el .
- M - | - ’ M sillR - H I M L H -
HH [ O random il O random A1 O random L] Q =3 =3 L L]
| » o a mppo o A L o Lalppo o a Fﬁppo n 8 S | M =3 Ml n . o o
O random Iy O random TH R O random . 8 8 8 H . N N 1 ¥ M 3 3 . 3
O calcium 11 O calcium O calcium : H : O random | O random M I O random : O random L O random O random
o N o a1l Y 3 T N 3 I H O pidk_akt . | O pisk akt | | O piskakt H 8 vedf H 0 vegf MHT 8 vedf
3 8 . 3 8 L . g 8 p-value: 4e-06 g 8 || p-value: <1e-6 g 8 p-value: <1e-6 . 8 8 | H L 8 M . NLHTL
§ = § ° I I A § e 1 g e P, 8 5 ° 5 8 | P 3 3 il
- p-value: <1e-6 3 p-value: <1e-6 3 p-value: <1e-6 L] i il ] s =g g H g L =g S o I L S o
L g ] g = =3 _ p-value: 0.032254 ] ] b pvalue: <1e-6 ] . p-value: <1e-6 = 5 8 p-value: 0.549862 s 8 r p-value: 0.021627 s 8 | - _p-value: 0.196108
w [ H = "z on-. =4 =4 H - = 3 ] ° H
H . o o o =0 my 8 ] = 7 2 2 H
n | : < < =3 : tog tog i tog M : L
: - K & & : pinte
S g . . . H =
% 8 - ° . . - - I' I II
: g g g : 8 I 8 s
L] L] =4 8 8 L (]
- - e 2] e - ] N
: : : i i
- o (=} o - - = I.
o o . r T T T 1 r T T T 1 r T T T 1 - . I III B
r : : : ! r : : : ! r : : : , . -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 10 = ° o - ° = ° = ° °
- - - T T T T 1 T T T T 1 T T T T 1
. . r T T T 1 r T T T 1 r T T T 1 .
- . . in ar an ~r in in ~r an ar in in ar ~n ar in
Histogram of mean_res Histogram of mean_res Histogram of mean_res . 3 3 3 ~ . -1.0 05 0.0 05 1.0 -1.0 05 00 05 1.0 -10 -05 00 05 1.0 .
- e 2 S . . Histogram of mean_res Histogram of mean_res Histogram of mean_res
- N - -
= [ - .
[ - [ __ _ [ 8 8 =1
. . | . ® > @
- o =) - o - - M -
N . 8 8 MmH 8 . S S _ rH [ S L .
=1 =4 y . L . > 5] UIH D =i .
& & . O random 1110 O random ([l n O random . L 41 H .
» O jak_stat O jak_stat | O jak_stat - r .
1 . u N ] M . o =) =)
8 random I 8 random 8 random . 8 8 1 ] 8 | . O random i i O random I O random = 8 8 8
0O camp o TH O camp o 0O camp - = @ - © - @ L] S S | | S L] O random O random . O random
g 8 = 3 M g I g = 3 e pid 3 O pid 3 i n o H O wat =R o wnt
e 2} 1 - 9] [5) 53 . - = L] M
- TR - H | H = F3 ! N p-value: <1e-6 2 - p-value: <1e-6 2 M p-value: <te-6 - u - _ L
) mme ) U THY =2 i g i g =3z ) H ) I I . . . . .
[ L | = < = — = — L] HH
p-value: 0.00047 é,- _ M p-value: <1e-6 ﬂé— p-value: <te-6 = ] 1 M e | 8 H = 3 1 p-value: 0.001484 Kl p-value: <1e-6 E | p-value: <1e-6 . ;":), o § o L é o LH | [
o [ _ . ~ ~ = =g o CHA g o g o = 3 g p-value: 0.002117 A= i L p-value: <1e-6 3 g dTH p-value: <1e-6
w n w = = - n = -
g g : if 8 £ g i L i g g H
1 " - u " H 1 i
- - -
- o o o - -
n < & & = . H
L] L] [] HTTTHR
o o [=] o ] i=3 o
. - 8 & 7 & = 8 < <
- - -
" L] - -
- a - -
- o o =] - - --l I.I
= T T T T 1 T T T T 1 T T T T 1 = . = II II
° ° . -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 10 & ° o - ° . . __ii“I ||| - o
f T T T ! T T T T 1 I T T T 12 H ! T T T ! ! T T T ! ! T T T ! H T T T T 1 T T T T 1 T T T T 1
—1. -0. . . 1. 1. -0. . . 1. 1. -0. . . 1. - — - — - —
0 0.5 0.0 05 0 0 0.5 0.0 0.5 0 0 05 0.0 05 0 . - 10 0.5 0.0 05 10 10 0.5 00 05 10 10 05 00 05 10 H -10 -05 0.0 05 10 1.0 -05 0.0 05 10 -10 -05 0.0 05 10
o o . . .
<} S . . = mean_res mean_res mean_res
¥ 5 S S S ! | !
b b - 1S3 S S - L] o o o -
i=3 i=3 i=3
- L] @ ® ® L] 3 3 1 3 L]
- Mk - o o o -
o o -~ R - M L -
S S . s . . . . . .
8 M s H o o nis ° i H = Supplementary Figure 2. Distribution of the correlations among the different gene sets for different cellular signaling pathways ( as
HA - e ° | S 1R . . . . . .
HO e H & & i & il I 3 3 » provided by KEGG) overlayed on the random gene set distribution in normal tissues (1st column), TNBC (second column) and non-TNBC
S S - - 1 I [ o S S - . . . . . . .
O random S 1l F O random 8 illy O random H PR o _ B M. = tumors (3rd column). P value indicates the results of Kolmogorov-Smirnov test for equality of the distributions.
O cgmp - O cgmp - 1 N O cgmp . ° O random ° H | O random ° — H O random . A .
o ¥ - g O MAPK g | O MAPK g | L O MAPK - O random Al O random O random s
H - 1 « " « | - O rap HI M O rap AL O rap =
8 M M 8 H - - . - o o i H o HI -
T & T ® W u H | n 2 3 - L =3 | n
. ] 1 . ] H . . g 3 3 . 2 R - i - .
p-value: 0.028938 2 || p-value: <1e-6 2 p-value: <1e-6 ™ S 3 S S I ; S S | ; = 8 g | g (] -
M 2 3 1 N 2 s . ;-’- © _ p-value: <1e-6 ;-; 0 1 p-value: <1e-6 ;-; 0 p-value: <1e-6 . %’_ p-value: <1e-6 % I M p-value: <1e-6 “3’, i M p-value:<te-6 .
1 © © - w H H w s L] g E &’ H L]
1 M - - [=3 [=3 § 1 o H -
i=3 o i=3
. 8 8 8 = 2 2 2 .
8 S . S S S . .
- - - - -
- - L
- - -
- L] =3 [=3 o n
§ § = 8 8 8 = 3 8 7 3 =
- wn wn wn - -
- L -
- - -
. . .
° ° - o =] o - -
r T T T 1 T T T T 1 T T T T 1" - ° © - - T -
- r T T T 1 r T T T 1 r T T T 1 - -
-1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 10 = - f T T T 1 f T T T 1 f T T T 1 -
. -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 1.0 -1.0 -05 0.0 05 10 = 10 05 00 05 10 10 05 00 05 10 10 05 00 05 10 .
- o o o - -
g § . g = E =8 8 _ g .
L] _ L] { Q Q []
- M L -
. 11 M . - .
- [ 1N Al kL - | [
- o o H|IH o H - H -
[ 1L . 8 8 - 8 H | H . 8 8 | 8 . .
8 I 8 . 1 1 . 8 & & .
@ @ L . O random H 1 O random M O random . R LN .
0 random ARk 8 random HIH 8 random L] O mtor | O mtor O mtor L] O random . 1 O random i O random L]
O ERBB O ERBB | O ERBB . ° ° 1 1 ° u . O ras H i O ras 1 HS O ras .
I I . 8 8 | 3 . 8 8 H 8 -
2 111k 3 1115 2 g 2 2 1 C - : - - :
c n c s M — o o 1 1 o u!
—value: s 8 —value: g 8 _value: <1e- . i -value: 3e-06 El - -value: 0.060814 El [ p-value: 0.020583 "5 S S L .
p-value: 0.007231 qg,_ <3 L p-value: 0.579556 ug)_ < p-value: <te-6 . ;1" _ P qg’_ P % P . % p-value: <1e-6 % | p-value: <le-6 % 1 1 p-value: <1e-6 .
s s L [ L [, (. =9 o o -
. g § § =8 - - .
| - L] vo- vQ- 7 9 L]
- - -
. . .
o o - L -
2 S - o o o - -
: 8 g g - 3 - :
. . .
- - -
- - -
- L -
- - -
<] o - © © © L] o o o L]
T T T T | T T T T - T T T T 1 T T T T 1 T T T T 1 . I I . . ! T . . . ! T . . . ! .
. _ | _ . _ . . .
-1.0 -0.5 0.0 0.5 1.0 -1.0 -05 0.0 0.5 1.0 -1.0 -05 0.0 05 10 1 1.0 0.5 0.0 0.5 1.0 1.0 0.5 0.0 05 1.0 1.0 0.5 0.0 0.5 10 = 1.0 ~05 0.0 0.5 10 1.0 —05 0.0 05 1.0 ~1.0 ~05 0.0 05 1.0 .
- - -
L - -
=] o - =3 (=3 o - L]
g g i g g D8 g1 g :
- - - ] M ]
- - I -
1R M1 L] 1l K L] | Mn [
¥ —H - = =3 =3 I =) 1 =
LI " = m = 3 3 7 Nl 3 OH -
M M I - fe - M - - H - -
g it g e : 8 g Al g : _ :
O random h O random H 1 O random H O random H O random N A O random H O random 1 O random I O random H
I i o =) =)
@ foxo _ 1 B foxo | 8 foxo . O nf kb i L O ke [l o sk . <] O sphingolipid S ol O sphingolipid =3 i O sphingolipid -
M - - - H b -
N - L A n -
i " o o . ® o I . s o M . " . . -
- p-value: 0.011951 ;3', § | p-value: <1e-6 % § p-value: <1e-6 . z S oM p-value: <1e-6 2 < r _D—valueA <1e-6 2 <3 I p-value: <le-6 . % § » p-value: 0.000175 % §- 1 b p-value: <1e-6 % § | p-value: 1e-06 .
1 [ 1 1 fr . w H i 1 | i | & H | & 1 & il H .
HH [ N H I [ H [
I . N " n
. 1 PR S g .
- H 1 ] o Y Y -
. . .
8 S . 8 8 8 . M
« « - - - I L - . .
- L (=3 o o -
- H - o o - o »
n n - - - n
- - L
- - -
. . .
o IS : =) o S : =) o =) :
) T T T 1 T T T T 1 T T T T 1 - T T T T 1 T T T T 1 T T T T 1 - r T T T 1 r T T T 1 r T T T 1 -
-1.0 -05 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -05 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0




TNBC tumors

healthy breast b TNBC tumors c
- -
o e S R L L D P R —
Eea N e min” g e = el o - =z
TR SIE DU TAIEERRD | B 3
=ttt :
B - —— =¥ b 5 —
. o A < 5
e 0= 4 g : ]
et o 8 %]
T3 |4 -
Ry L
e : cluster 1
TEa i L »
3 = g
Bl L -
R 1 o B 5
] " S e, AR n.
P L o O
- 1 a LJT X - X l m
2 e | e 1 pd
bl e ¥ o Ll . =
e e Elfee o . ' c
2 o e Al = s ARl L - o 1
C TTTIIIT o HEENNYSEASEERD . c " = 5 -z sras 5 It
S S R LU S i
TNBC tumors non-TNBC tumors

TNBC correlation network

(edge visibility cutoff |r|>0.3) e
E7 6

s % "W

_,)“-“- ~—GNALE —GNAL3
‘§§“‘\f\\§ N{ \‘J cluster B

cluster A

o

\\L:ljy N
2\

TCF7L2

8

X

cluster C

PYGO2 nuclear components

Legend

note: node font size ~ degree

wrs  secretory pathway
si@1  inhibitors

wres  ligands

s  co-receptors

Fzp7 - receptors

Supplementary Figure 3. Heatmap comparing correlations in TNBC and the healthy breast tissue, in the context of
TNBC clusters (a). Heatmap comparing correlations in non-TNBC and TNBC tumors, in the context of non-TNBC
clusters (b). Networks built upon the clustered heatmaps for the healthy breast (¢), TNBC (d) and non-TNBC tumors (e).
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TNBC correlation network (edge visibility cutoff |r|>0.3)
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Supplementary Figure 5. Expression levels of the Wnt component genes in the TNBC
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Supplementary Figure 6. The networks focused on the key pairwise interactions among the early components of the Wnt pathway. (a) shows the TNBC network. (b, ¢) correspond to the subgroups 1 and 2, respectively. The edge thickness is increased for the components with
the high correlation coefficient. The font size is increased for the key nodes with the high degree (calculated from the parental network of Supplementary Figure 2). Some of these interactions might be physical (see Supplementary Table 3), revealing potential drug targets for the
specific therapies.
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Supplementary Figure 7. Analysis of clinical features of patients belonging to TNBC subgroups. Panels show proportions of patients’ tumor n- (a) and t-
scores (b), as well as the tumor stage (c) within the subgroups and the initial TNBC cohort. Statistical significance was assessed by the chi-squared test.



healthy breast (RNA-seq)

healthy breast (TCGA)

a healthy breast (RNA chip )

Supplementary Figure 8. (a) Heatmap comparing pairwise correlations of Wnt component
genes in healthy tissues obtained by RNA-seq with those obtained in parallel by RNA chip
quantification (both from TCGA). (b) Heatmap comparing pairwise correlation of Wnt
component genes in healthy breast tissues from TCGA with those for healthy female breast
tissues in GTEX. (c) Heatmap comparing pairwise correlation of Wnt component genes in
healthy breast tissues from TCGA computed using Pearson against those calculated using
the Spearman method.
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Supplementary Figure 9. Network of the genes showing significant changes in correlation coefficient
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proportional to Ar.



100
I

tissue ratio in the sample, %

T T T T T
100 90 80 70 60

tissue ratio used in model

50

100
|
.
i

80
I

60

4
I
.

tissue ratio in the sample, %
I
. m |
L)
L]
L1

20
I
.

T T T T T T T T T T T T T
6 8 10 12 14 16 18 20 20 30

standard deviation o used in model

frequency

frequency

1000
|

1000

800
I

400
I

800
I

600
I

400
L

. 3 -
standard deviation c 8 1 standard deviation
0=10% for all curves 0=10% for both curves
. . A
o tissue ratio
S 90%
|\ tissue ratio
3 g4
f =
3
3
o
£
3
=
°
8 |
o
T T T T 1 T T T T T
-1.0 -0.5 0.0 0.5 10 -1.0 -0.5 . 05 1.0

correlation coefficient r

mean cell type ratio 50%
for all curves

frequency

1000

800

600

400

200

0.0
correlation coefficient r

mean cell type ratio 50%
for both curves

-1.0 -0.5

0.0
correlation coefficient r

Supplementary Figure 10. Mathematical modeling of correlation patterns in the presence of two cell types reveals that tissue purity variance, rather than
the mean tissue purity, may influence the resulting gene expression correlations. Box plots show distribution of modelled sample purity, with (a) keeping the
distribution constant and varying the mean purity, and with (d) fixing the tissue purity at 50% and increasing the deviation in the tissue purity. The charts
shown in (b) and (e) illustrate the average distributions of correlation coefficients (curves) obtained for samples from (a) and (d) (each curve is the mean of
500 simulations) superimposed on the real distributions (bars) observed in the TNBC and healthy tissues (see Fig. 2). The charts shown in (c) and (f)
illustrate selected examples from the curves from (b) and (e), respectively, with standard deviations provided as dashed lines. The sample size for each
simulation is 118 tumors. The gene expression parameters for the Wnt pathway components are taken for the modelling from the GTEX database of
healthy tissues (see Methods for the detailed description of the modelling parameters).



Supplementary Figure 11. Oncoprint report from CBioPortal for the set of Wnt component genes in entire BC population. In multiple patients,
some genes are affected by chromosomal rearrangements (amplifications or deletions, see legend below); mutations are also seen in some
cases. However, these changes are rather individual.
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Non-clustered

name
APOE LILRB1
ARHGAP4 MAP4K2
AXIN2 MET
BIRCS MMP1
CCND1 MMP9
CDC25B MSL1
CDKN2A MSLN
CTLA4 MYC
CXCL1 MYCN
CYP1A1 NANOG
DKK1 NKX2-2
DLL1 NOS2
DUSP6 NRCAM
EDN1 PDCL
EN2 PITX2
FGF20 PLCG2
FGF9 RET
FST RHOU
GJA1 SALL4
GJB6 SIX3
ID2 SOX2
IFI30 SP5
IL1B TERT
IL32 TIAM1
ISL1 TNFRSF11B
ITGB7 TSHR
JUN WNT3A
L1CAM LGRS

Supplementary Table 1. Clusters of Wnt target genes showing strong correlations with the Wnt

ligands and other components of the Wnt pathway.




Subgroup 1 Subgroup 2
Name Node degree [Name Node degree
WNT7B 41 WNT7A 40
WNT5B 40 WNT5A 40
WNT5A 24 WNT2 29
WNT7A 24 WNT6 21
FZD6 5 FZD4 37
FZD2 40 FZD6 29
FZD4 26 FZD7 23
FZD1 22 GNA14 37
GNAI2 46 GNAL 30
GNA13 43 DVL1 30
DVL1 43 GNB2 29
GNB2 42 GNA13 29
NKD2 38 SFRP4 41
SFRP4 43 RORA 38
DKK3 36 DKK2 35
SFRP2 34 SFRP2 31
DKK2 32 DKK3 30
ROR2 41 RORB 31
LRP6 35 ROR1 30
RYK 34 RSPO1 24
GSK3B 42 APC 42
APC 41 TCF7 34
WLS 38 MYC 34
AXIN2 37 AXIN2 33
LEF1 33 PYGO2 32

Supplementary Table 2. Wnt pathway component genes,
which show high degree of connectivity in the correlation
networks for the TNBC subgroups.




Interactions for the whole TNBC cohort

Interactions in the subgroup 1

| Interactions in the subgroup 2

SFRP2 (interacts with) SFRP4

0.63

FZD4 (interacts with) WNT9B

DVLA1 (interacts with) GNB2

0.62

ROR?2 (interacts with) WNT5B

FZD4 (interacts with) GNA14

0.60

DVL1 (interacts with) GNB2

FZD7 (interacts with) LRP6

0.59

DKK2 (interacts with) GNAO1

DKK3 (interacts with) SFRP2

0.58

FZD6 (interacts with) GNA13

(
FZD2 (interacts with) GNAI2

0.56

GNA13 (interacts with) GNB2

DKKS3 (interacts with) SFRP4

0.52

FZD2 (interacts with) GNAI2

FZD4 (interacts with) SFRP4

0.52

DKK3 (interacts with) WNT5B

GNA13 (interacts with) GNB2

-0.52

FZD7 (interacts with) LRP6

FZD7 (interacts with) SFRP1

0.51

GNA14 (interacts with) WNT9B

GNA13 (interacts with) RORA

0.51

GNAO1 (interacts with) NKD1

GNA14 (interacts with) WNT9B

0.48

DKKS3 (interacts with) SFRP4

FZD4 (interacts with) WNT9B

0.48

GNB4 (interacts with) WNT5B

GNA13 (interacts with) GNB4

0.47

GNAI2 (interacts with) ROR2

GNB2 (interacts with) LRP6

-0.46

FZD7 (interacts with) SFRP1

GNBS5 (interacts with) WNT7A

0.46

FZD6 (interacts with) SFRP1

DKK3 (interacts with) FZD4

0.45

DKKS3 (interacts with) SFRP2

GNA15 (interacts with) WNT7A

0.45

GNA13 (interacts with) GNB4

GNAI3 (interacts with) WNT9OB

GNB2 (interacts with) LRP6

DKKS3 (interacts with) ROR2

DKK2 (interacts with) WNT5A

|FZD4 (interacts with) GNA14

GNAI2 (interacts with) SFRP4

GNA12 (interacts with) GNAO1

RSPO1 (interacts with) SFRP2

GNAI2 (interacts with) NKD2

GNA12 (interacts with) GNAI2

SFRP2 (interacts with) SFRP4

GNA13 (interacts with) RYK

GNAI2 (interacts with) GNB4

GNAI2 (interacts with) WNT5B

FZD7 (interacts with) GNB2

GNAL (interacts with) RSPO1

GNAI3 (interacts with) RYK

ROR?2 (interacts with) SFRP4

FZD2 (interacts with) GNA13

GNA13 (interacts with) GNAI2

GNBS5 (interacts with) WNT7A

DKK4 (interacts with) ROR1

GNB2 (interacts with) SFRP1

GNA13 (interacts with) SFRP4

GNAI2 (interacts with) GNB2

0.80 SFRP4 (interacts with) WNT2 0.77
0.79|FZD4 (interacts with) GNA14 0.70
0.73|DKK2 (interacts with) RORA 0.70
0.72|FZD4 (interacts with) SFRP4 0.69
0.71 GNA14 (interacts with) SFRP4 0.67
-0.71|DKK2 (interacts with) FZD4 0.66
0.70|GNA14 (interacts with) RORA 0.65
0.70|GNA13 (interacts with) RORA 0.65
0.69|FZD4 (interacts with) RORA 0.64
0.68 SFRP2 (interacts with) SFRP4 0.64
0.68|DKK2 (interacts with) DVL1 -0.64
0.67|RORA (interacts with) WNT2 0.64
-0.67|GNB2 (interacts with) RORA -0.64
0.67 GNA14 (interacts with) GNB5 0.62
0.67DKKS3 (interacts with) FZD4 0.62
0.66 DKK2 (interacts with) SFRP4 0.61
0.66 DKK2 (interacts with) GNA14 0.61
O.65|RORA (interacts with) WNT7A 0.61
-0.65 SFRP2 (interacts with) WNT2 0.60
-0.65|GNBZ (interacts with) WNT7A -0.60
0.65 GNA14 (interacts with) WNT2 0.60
0.64
0.64
0.64
0.64
0.64
0.64 Supplementary Table 3. Most prominent pairwise
0.64 interactions in TNBC and its subgroups. In green,
0.63 the pairs with physical interactions (either known or
0.63 inferred from orthologies) are highlighted in green.
063 In .blue, . negative correlation§, Which are highly
unlikely in the case of physical interactions, are
0.63 highlighted.
-0.63
0.62
0.61
0.61
-0.61
-0.61
0.61
0.61
-0.60
-0.60
0.60



