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Figure S1. LPAR gene expression by breast cancer tumor proliferation, nodal status, and metastasis. (A)
Proliferation score. Derived from the scores by Thorsson, et al. [1]. (B) Ki67 correlation plots to LPAR
expression. (C) Tumor nodal status (negative or positive). Counts by cohort: TCGA (N— (negative) n = 513,
N+ (positive) n = 557), METABRIC (N— n =993, N+ n = 911), GSE96058 (N- n = 1811, N+ n = 1162). (D)
Tumor metastasis (negative or positive). Counts by cohort: TCGA (M- (negative) n = 1046, M+ (positive) n
= 20), METABRIC (M- n = 1394, M+ n = 9). Because stage is not available for the GSE96058 cohort,
metastasis data is unavailable for this cohort. The bolded center bar within the box plots represents the
median; the lower and upper box bounds represent the 25th and 75th percentiles, respectively; and the
lower and upper tails represent the minimum and maximum values, respectively. LPARS data is not
available in the METABRIC cohort.

10f10



LPA Receptors and Breast Cancer — Benesch, et al. — Supplemental File

(s1804) BWIL [eAINING

s9L T [T

no

09 @k e ges

(s1804) BWIL [EAINING

sy 18 9

e

[ 925 29

[543 Sl ELLL 6ELI UBIH 16 mm: Nmm Qmm ery 986 119 uBH (344 655 819
9 14 k4 [ (V4 8 14 o 8 14 0
000
990=d [*° 11000000 = d slo0=d 610=d
(€21 —12°0) ¥6'0 = ¥H (18°0-19°0) 020 =aH (56'0-¥9°0) 82°0 = ¥H (90°L —+2°0) 88°0 = ¥H
S0 szo sT0
5
oo B 050 050
3
[llTl 01 00t
L 869 9011
o oL enb
9 14 (4 [
000
gL0=d
(654 ~26'0) 0Z'L = ¥H
SZ0
5
>
050 2
a
0
,lrrl o
9L 8EL 011 BELI mo 4 861 6LE 333 119 mo7 O¥T 80¥ €96 119 mo7 LzT e 988G 119
GGl 621 [41%% BELI UBIH 89 k44 69¢ 885 119 ublH 86T €57 968 129 WBH ¥iT k744 %S 8.9
9 v z 0 0z st oL S [ 2l 8 v [} o 8 v [
z0=d [°° io=d [*° vgo=d [°° s60=d
(501 -190) 180 =¥H (€0'1 —82°0)68°0 = ¥H (52’1 —€80)20'L = ¥H (611 —€8°0)66°0 = ¥H
po E szo
5
050 W S0 050
2
SL0 L0 SL0
o
00t m 0t
5
88l 6EE i 929 mo7 0.2 Bl €45 9.9 95T G6E 0€S 119
= Te o EnEn = el eyt oSS 8o UM 89T o 985 8.0 6cC 07 = 829
9 v z 0 o« st o1 S 0 2L 8 I3 0 2L 8 v 0
000 000
6r0=d [*° v600=d 160=d 860=d
(011 —£9'0) £8°0 = ¥H (201 —2L0)880=¥H (2Z'1-180)00'} = ¥H (0z'1—€8°0) 00'L = ¥H
) sz0 520
5
>
oo R 050 050
510 ko o0 ”‘!if
’lr! o
Lel vEL OLbL 05 23] kL 119 moq THT 744 8.6 9 EvT 86E s 119
€9l €eL 6011 168 VS LS [424 188 119 (<14 eoy EVS 819
9 v z 0 zu mf ol S [ 8 v 0 43 8 ¥ 0
000 000 .
190=d €,0=d 6v0=d 210=d
(221 =120 €60=4H (814 -680)20'L = ¥H (€11 -920) €60 =4H (90'k ~€£°0) 880 = ¥H
S0 144 sz0
5
>
050 2 050 050
S
o o a9 Il-.ifl:!;
II.I o0 o0
oG 8L (1323 8 691 1€ SIS 91 268 955 919 Mo LET 69€ 0ls 9
194 0L 6011 6 Loz SLE S 8. 69 €09 819 UBH ¥9T [424 L9 8.9
9 i4 k4 oN Gl ol S [ 8 v [ (13 8 v [
000
620=d z100=d sioo=d [°° szo=d
(1’4 ~990) 98'0 = ¥H (96'0-22'0) €80 = ¥H (56'0-90) 82°0 = ¥H (80'k =5£0) 060 = ¥H
SZ0 sZ0 740
5
>
050 X 050 050
2
[ITI 00'} 00') 00k
IEAIAINS [[RIOAQ |EAIAING [[BIBAQ |eAIAINg oiyoadg-aseasiq |BAIAING B013-asBSIQ
85096389 b} JraviIn

no
o

000

sz0

050

sz

00t

mo
B

000

uopoes

94vd7

Sdvd1

ravd1

edvd1

2dvd1

vd1

L oz o

(s1eap) awi] |BAININS

962 mo1 L 8L 2 88C

noy

L s 59 08z

] 3 20l 96Z uBH 0 (3 1oL €62 uBH O 14 88 9z
k43 8 14 ('] b 8 L 0 (13 8 14 [}
sro=d [®°  cgo=d [™° 1800=d
(951 -v50 e60=3H | (z6'L ~y¥'0) 260 =4H - (56'0-62°0) €50 =4H
12 4 6 96T 3 8l €8 £8C
o k14 8 96T o 124 (73 €Lz
o ] v o o [} v o
000 000
£L00=0d 600=d 86°0=d
(@12-960) 9L =uH | (trv-eg0)zeL=dH | (S2'4~950) 660 = ¥H
050 050
oot o't
3 62 8 G6Z Mol L P4 €8 98T Mo 12 124 L 18z
o 1z 16 162 ybH 0 ¥4 06 G6Z uBH O 8l 6L sLT
k43 8 14 o 43 8 14 0 (43 8 i4 o
gzo=d [¥° sro=d [°° ero=d
(€€2-6L0)G€'L =¥H (S8€—180)6L'L =dH (511 —9€°0) ¥9'0 = ¥H
ST0 STO
050 050
00'L 00k
L e e 6z o1 L 2 18 8z o1 L ol o 9z
o 2 G6 162 yBH 0 9 6 262 WbH 0 (14 €8 08z
o 3 v o o [ v o o ] v o
geo=d [¥° 9g0=d [° ze0=d
(€€'1—9v'0)6£0=4H (LZZ-150)80'L = ¥H (€€'1—-21'0) G20 =4H
sTo sTo
050 050
SL0 w G0 r : "
00} 00}
3 4 16 96T mo 13 € 88 16T mol 13 (74 L 8.2
] 92 8 96Z ybH 0 14 8 06z uBH 0 6l 9L 8.2
zL 8 i4 o k43 8 i4 [ (43 8 i4 o
6g0=d [*° 960=d [*° vro=d
(¢9'L —25°0) 960 = ¥H (€1'z-6+0)20'L = ¥H (ev'L —v1'0) 08°0 = ¥H
szo sz0
050 050
00'L 00k
L o P s6z o1 1 a % 06z w1 L o u o8z
o [44 13 162 WBH 0 0z 18 16Z UBIH 0 vl 9L 9z
o ] v o 2 8 v o o 8 v o
1zo=d [*° 9g0=d [°° 160=d
(y7'2-€8°0) 1YL =¥H (€0°€—29°0) L¥'L = ¥H (62'1-150) LO'L = ¥H
szo sz0
050 050
e e E&Ezf’.
00’k 00}

|EAIAING ||€IBA0

|eAIAINg oi10adg-aseasiq

|EAIAING 9014-aseasiq

mo
YBIH

000

520

00t

mo1
BIH

000

94vd1

SYvd7

ravdl

edvd1

2dvd1

ravd1

(ER) positive, human epidermal growth factor receptor (HER2) negative cohort for each dataset. (A) TCGA

Figure S2. Survival plots for low and high LPAR gene expression in breast tumors for the estrogen receptor
cohort results. (B) METABRIC cohort results. (C) GSE96058 cohort results. Patients at risk for each time

point are listed along the x-axis. LPAR expression is dichotomized into low and high groups by the median.
The hazard ratio (HR) compares the high group against the low group. LPARS data is not available in the

METABRIC cohort.
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Figure S3. Survival plots for low and high LPAR gene expression in breast tumors for the human epidermal

-axis.

d into low and high groups by the median. The hazard ratio (HR) compares

growth factor receptor (HER2) positive cohort for each dataset. (A) TCGA cohort results. (B) METABRIC

cohort results. (C) GSE96058 cohort results. Patients at risk for each time point are listed along the x

1ze

dichotom
the high group against the low group. LPARS data is not available in the METABRIC cohort.

ion is
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Figure S5. Violin plot analysis of LPAR gene expression via singe cell RNA sequencing of breast cancer

tumors. (A) Single-cell RNA sequencing results from the cohort described in [2], comprised of 26 tumors

(11 ER+ HER2-, 5 HER2+, and 10 TNBC), with a total of 130,246 single cells. (B) Single-cell RNA
sequencing results from the cohort described in [3], comprised of 5 TNBC tumors, with a total of 24,271
single cells. Results for the individual LPAR genes are shown following t-test for each type compared with

the base mean (**** p < 0.0001; ns, not significant).
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Figure S6. Microvascular endothelial cell, lymphatic endothelial cell, and pericyte composition correlation
with LPAR gene expression in breast cancer tumors. (A) Box plots of microvascular endothelial cell
composition. (B) Box plots of lymphatic endothelial cell composition. (C) Box plots of pericyte composition.
All data are based on the xCell algorithm for the TCGA, METABRIC, and GSE96058 cohorts. LPAR gene
expression is dichotomized into low and high groups by the median. The bolded center bar represents the
median; the lower and upper box bounds represent the 25th and 75th percentiles, respectively; and the
lower and upper tails represent the minimum and maximum values, respectively. LPARS data is not
available in the METABRIC cohort.
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Figure S7. Preadipocyte composition correlation with LPAR gene expression in breast cancer tumors.
Results are derived from the xCell algorithm for the TCGA, METABRIC, and GSE96058 cohorts. LPAR
gene expression is dichotomized into low and high groups by the median. The bolded center bar represents
the median; the lower and upper box bounds represent the 25th and 75th percentiles, respectively; and the
lower and upper tails represent the minimum and maximum values, respectively. LPARS data is not
available in the METABRIC cohort.
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Figure S8. TGF- and stromal fraction scores correlation with LPAR gene expression in breast cancer
tumors. Derived from the scores by Thorsson, et al. [1]. LPAR gene expression is dichotomized into low
and high groups by the median. The bolded center bar represents the median; the lower and upper box
bounds represent the 25th and 75th percentiles, respectively; and the lower and upper tails represent the
minimum and maximum values, respectively.
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Figure $9. Anti-cancerous immune cell correlation with LPAR gene expression in breast cancer tumors.
(A) Box plots of CD8+ T cell composition. (B) Box plots of T-helper 1 (Th1) cell composition. (C) Box plots
of M1 macrophage composition. (D) Box plots of dendritic cell composition. All data based on the xCell
algorithm for the TCGA, METABRIC, and GSE96058 cohorts. LPAR gene expression is dichotomized into
low and high groups by the median. The bolded center bar represents the median; the lower and upper box
bounds represent the 25th and 75th percentiles, respectively; and the lower and upper tails represent the
minimum and maximum values, respectively. LPARS data is not available in the METABRIC cohort.
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Figure S$10. Pro-cancerous immune cell correlation with LPAR gene expression in breast cancer tumors.
(A) Box plots of T regulatory (Treg) cell composition. (B) Box plots of T-helper 2 (Th2) cell composition. (C)
Box plots of M2 macrophage composition. All data based on the xCell algorithm for the TCGA, METABRIC,
and GSE96058 cohorts. LPAR gene expression is dichotomized into low and high groups by the median.
The bolded center bar represents the median; the lower and upper box bounds represent the 25th and 75th
percentiles, respectively; and the lower and upper tails represent the minimum and maximum values,
respectively. LPARS data is not available in the METABRIC cohort.
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