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Additional File 1. Patients with higher stage breast cancer show better overall survival with low GRHL1 mRNA expression. Kaplan Meier survival analysis of GRHL1 mRNA-sequencing TCGA Firehose data. GRHL1 RNA-sequencing data were divided by median in two groups of low GRHL1 mRNA expression (blue curve, n = 544) and high GRHL1 mRNA expression (red curve, n = 545). A ER- and ER+ patients were selected and overall survival between those groups is displayed. B Patients were divided into PR- and PR+ and their overall survival data is plotted. C Overall survival of patient data from stage 1 and 2 versus stage 3 and 4 is shown (pooled p-value = 0.031). Statistical significance was analyzed using log-rank test.
[image: ]Additional File 2. GRHL1 expression in commercial cell lines and validation of GRHL1 knockdown and overexpression. A GRHL1 mRNA expression and B, C protein expression in TNBC cell lines (MDA-MB-231, MDA-MB-468) as well as the immortalized breast cancer cell line MCF10A. B Representative blot of GRHL1 protein expression. C Quantification of western blot. C GRHL1 knockdown (KD) of MDA-MB-468 and overexpression (OE) of MDA-MB-468, MDA-MB-231 and MCF10A cell lines was validated via qPCR. D, E Verification of KD and OE of GRHL1 on protein level in comparison to ß-Actin in aforementioned cell lines. D Representative images of western blot. E Quantification of western blot analysis depicted as relative GRHL1 protein expression of KD and OE compared to control (con: crispr scr, stuffer). Mean values ± SD, n = 3 accept n = 2 in MCF10A relative protein expression, * p < 0.05, ** p < 0.01, *** p < 0.001 by unpaired t-test.
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Additional File 3. Knockdown and overexpression of GRHL1 does not affect proliferation in MDA-MB-468 and MCF10A cell line. A Proliferation assay comparing GRHL1 knockdown (KD) and overexpression (OE) in MDA-MB-468 cells with control cells (con: crispr scr, stuffer). B Proliferation assay of GRHL1 OE in MCF10A compared to control (stuffer). Data represents mean values ± SD, n = 3.
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Additional File 4. GRHL1 knockdown and overexpression does not change the morphology of TNBC cell lines. BCSC2 and BCSC4 transduced with GRHL1 knockdown (KD) and BCSC1 and BCSC5 with GRHL1 overexpression (OE) as well as control (con: crispr scr, stuffer) in 2D cell culture. Scale bars represent 400µm.
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Additional File 5. GRHL1 knockdown increases sphere forming capacity while overexpression decreases sphere formation. Sphere formation assay of GRHL1 knockdown (KD) and GRHL1 overexpression (OE) in commercial TNBC cell lines and MCF10A cell line were compared to control (con: crispr scr, stuffer). Representative images of spheres. Scale bars represent 1mm. 
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Additional File 6. Knockdown and overexpression of GRHL1 do not affect migration in MDA-MB-468 and MCF10A cells. A Scratch wound assay comparing GRHL1 knockdown (KD) and overexpression (OE) in MDA-MB-468 cells with control cells (crispr scr, stuffer). B Scratch wound assay of GRHL1 OE in MCF10A compared to control (stuffer). Quantification of relative wound closure is illustrated in relative wound density in percent. Data represents mean values ± SD, n = 3.
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Additional File 7. Morphology of BCSC6 spheres grown from 1 cell in anchorage-independent cell culture. Representative images of spheres grown from 1 cell per well after 10 days. Spheroids were divided by their phenotype in epithelial, more epithelial (e > m), more mesenchymal (m > e) and mesenchymal colonies. BCSC6 crispr scr did not show a mesenchymal phenotype. Scale bars represent 400µm.
image7.png
epithelial mesenchymal

phenotype
not present





image1.png
>

ER-negative
1.0
g
= 0.8
g
v 0.6
S04
6 GRHL1 mRNA expression
0.2| Low p =0.382
High
0.0 g
.0 20.0 40.0 60.0 80.0 100.0 120.0
Number at risk Months
Low 61 40 25 18 1" 8 2
High 174 103 59 39 20 12 3
B .
1.0 PR-negative
©
2 0.8
g
»n 0.6
04
6 GRHL1 mRNA expression
0.2| Low p =0.463
High
0.0
.0 20.0 40.0 60.0 80.0 100.0 120.0
Number at risk Months
Low 108 70 43 28 17 9 2
High 232 128 78 53 30 18 7
C Stage 1 and 2
1.0
g
= 0.8
2
=
»n 0.6
04
6 GRHL1 mRNA expression
0.2| Low p =0.634
High
0.0 J
.0 20.0 40.0 60.0 80.0 100.0 120.0
Number at risk Months
Low 390 263 154 100 59 27 12
High 409 256 145 92 56 37 18

ER-positive
1.0 P
®
2 0.8
2
® 0.6
04
6 GRHL1 mRNA expression
0.2 Low p=0.314
High
0.0 d
.0 20.0 40.0 60.0 80.0 100.0 120.0
Number at risk Months
Low 462 302 180 121 72 32 15
High 344 209 112 71 49 32 19
1.0 PR-positive
®
2 0.8
5
»n 0.6
04
5 GRHL1 mRNA expression
0.2 Low p =0.304
High
0.0
.0 20.0 40.0 60.0 80.0 100.0 120.0

Number at risk Months

Low 414 271 161 110 65 29 14
High 284 182 93 57 39 26 15
Stage 3 and 4
1.0
E
$ 0.8
=
»n 0.6
®
5 04
g GRHL1 mRNA expression l——
© 02 Low p = 0.005
High
0.0 g
.0 20.0 40.0 60.0 80.0 100.0 120.0
Number at risk Months

Low 144 85 51 34 19 9 3
High 122 66 26 16 12 7 4




image2.png
%»o&\
%
4o, Tb
S
T T T 1 & é
n o n o S
< < & o %,
uoissaidxa ujajoud %
LTTHYO 9Ale|ay
1] 1]
(] (]
= =
R g
%,
F) -
% %
%
4n ,VO
. 2
%
>
MR
- c
2 3
g
0 2
.,
-
. o, ¥
%.oh,
b
4o, b
%, %
T T T Q
o n N - o 9
- o © o o b
s s 2 2 ©° %
o o o
uoissaldxa yNYw
LTTHYO 9Ale|ay

<

MDA-MB-468 MDA-MB-231 MCF10A

MDA-MB-468

*

con OE

o o o

w N -
uoissaldxa YNYW
LTHYO 9Anejal

g

T
o
o
wn
N

u

con OE

T 1
o O
o
n

2000+
1500+
1000+

olssaidxa yNyw
LTHYO aAnejal

*
con OE

© 0 © < N o

uoissaldxa yNyw
LTHYO @Anejal

*%
con KD

:_o

1. 1. 0 0.

uoissaidxe YNYyW
LTHYD 8Anlejal

70kDa

e s | 42kDa

—

GRHL1 | s

R-Actin

MDA-MB-468 MDA-MB-231 MCF10A

MDA-MB-468

* _‘| —
*
*
T T T 1
o o (=] o

con OE

uoissaidxa uiayoud
LTTHYO 9Alle|9y

=

:o_mmo._n_xo :_oao._n_
LTHYO 9@ARe|dy

a

4 3 2 1
uoissaidxa :_oao._n_

LTHYO 9Ale|sy

con OE

o
©

con OE

a
_r‘ X
x
[=
o]
o
I T T 1
0 Q o Q
- - o o

uoissaidxa uiajosd
LTHYO 9@ARe|dy




image3.png
A Proliferation assay Proliferation assay

100- 100
X 80- = 80
v | s ]
2 601 O 60
& 40- £ 40-
5 | -~ MDA-MB-486 con 5 ] - MDA-MB-468 con
O 904 -~ MDA-MB-468 KD O 204 - MDA-MB-468 OE
0 . T . T . T 0 . T . T r T
0 48 96 144 0 48 96 144
Time [h] Time [h]
B Proliferation assay
100-
X 801
s |
Q 60-
g J
|5 407 - MCF10A con
O 99 - MCF10A OE
20
0 T T : T
0 48 96

Time [h]




image4.png
BCSC2 con BCSC2 KD

BCSC4 KD

BCSC1 con BCSC1 OE

BCSC5 OE





image5.png
MDA-MB-468 con

%

MDA-MB-468 con

MDA-MB-231 con

MCF10A con

)
&8

s ®,

MDA-MB-231 OE MCF10A OE

re =





image6.png
Scratch wound assay Scratch wound assay

=100~ =100~

2 2

2 801 -~ MDA-MB-468 con 2 801 ~ MDA-MB-468 con

S ~ MDA-MB-468 KD S + MDA-MB-468 OE

< 601 < 601

S S

3 401 3 401

3 3

S 20 £ 201

k= k=

e 0 T T T 1 e 0 T T T

0 12 24 36 48 0 12 24 36
Time [h] Time [h]
Scratch wound assay

=120~

2

= 100

c

$ 80

i

- 60-

2 404 - MCF10A con

(4 -

2 2! MCF10A OE

s

2 0 T T T 1

0 12 24 36 48

Time [h]




