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Luminal(A(Clinical(Heterogeneity 

Luminal A tumors have heterogenous outcome • 

METABRIC Dataset (Curtis et al.)
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Can we link outcome variability to molecular diversity? 
Luminal A is molecularly and clinically heterogeneous 
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identify five major subgroups
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What are the molecular features of these tumors? 
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What characterizes the other Luminal A subtypes? 

A)

8q.24
AURKA
CDC25B
CCNA2
AURKB

CDK1
CCNA1
BIRC5 
PLK1

AURKA

PLK1

CDC25B/C

Mitosis 

CDK1
Cyclin-A/B

C)

Copy Number High
HighLow

D
iff

er
en

tia
lly

 E
xp

re
ss

ed
 G

en
es

B)

TP53BP1
POLH

POLI

MLH3
POLK

0% 

10% 

20% 

30% 

40% 

50% 

60% 

TP53
 

(m
ut) MYC 

(am
p) 20

q 

(ga
in)

5q
 

(lo
ss

)
PIK

3C
A 

(m
ut)

Copy Number High
Other
p < 0.01
p < 0.05

Luminal A

Luminal A Samples

**

*%
Sa

m
pl

es

*

**

**

**
**



Somatic mutations

PIK3CA

GATA3

AKT1

MAP3K1

TP53

CNA-Quiet 1q/16q Chr.8-associated CNH Mixed

M
A

P
3K

1
8p

11

Chr. 8 Chr.16Chr. 8 - associated  

Chromosomes

S
am

pl
es

Missense
Splice-site
In Frame Del.
Nonsense
Frame-shift#m

ut
at

io
ns

MAP3K1 mutated samples

Mutation Type

MAP3K1 mutations

A)

B)

0 

5 

10 

15 

20 

25 

1q/16q   Quiet  Chr.8    CNH    Mixed
0 

5 

10 

GATA3 Hotspots (e4-2 , P409fs)
1q/16q   Quiet  Chr.8    CNH    Mixed

#m
ut

at
io

ns

GATA3
MAP3K1
PIK3CA

1p
12

1q
21

1q
32

3p
25

.1
4p

16
.3

4q
13

.3
6p

23
6q

27
6q

14
.2

7p
12

8q
24

.2
1

8p
21

.3
8p

11
.2

2
8p

11
.2

1
9p

21
10

p1
3

10
q2

2.
3

10
q2

3
11

p1
3

11
p1

5.
5

11
q1

3.
2

11
q1

4
12

q1
5

12
p1

3.
3

13
q1

2
13

q1
4.

2
14

q1
3

14
q2

4
15

q2
6.

3
16

q1
2

16
q2

3
16

q2
4.

2
17

p1
2

17
p1

1.
2

17
q1

2
17

q2
1

19
q1

2
19

q1
3

20
p1

3
20

q1
3.

2
21

q1
1.

2

Co-occurrent (p<0.05)
Mutually Exclusive (p<0.05)

Copy Number Loss
Copy Number Gain

C)

D)

E)

Samples

Mutated genes

C
N

A

PIK3CA Mutations GATA3 Mutations

PIK3CA Hotspots (E545K, H1047R/L) Other

Somatic mutations Amplification

Luminal(A(Somatic(Mutations 



Somatic mutations

PIK3CA

GATA3

AKT1

MAP3K1

TP53

CNA-Quiet 1q/16q Chr.8-associated CNH Mixed

M
A

P
3K

1
8p

11

Chr. 8 Chr.16Chr. 8 - associated  

Chromosomes

S
am

pl
es

Missense
Splice-site
In Frame Del.
Nonsense
Frame-shift#m

ut
at

io
ns

MAP3K1 mutated samples

Mutation Type

MAP3K1 mutations

A)

B)

0 

5 

10 

15 

20 

25 

1q/16q   Quiet  Chr.8    CNH    Mixed
0 

5 

10 

GATA3 Hotspots (e4-2 , P409fs)
1q/16q   Quiet  Chr.8    CNH    Mixed

#m
ut

at
io

ns

GATA3
MAP3K1
PIK3CA

1p
12

1q
21

1q
32

3p
25

.1
4p

16
.3

4q
13

.3
6p

23
6q

27
6q

14
.2

7p
12

8q
24

.2
1

8p
21

.3
8p

11
.2

2
8p

11
.2

1
9p

21
10

p1
3

10
q2

2.
3

10
q2

3
11

p1
3

11
p1

5.
5

11
q1

3.
2

11
q1

4
12

q1
5

12
p1

3.
3

13
q1

2
13

q1
4.

2
14

q1
3

14
q2

4
15

q2
6.

3
16

q1
2

16
q2

3
16

q2
4.

2
17

p1
2

17
p1

1.
2

17
q1

2
17

q2
1

19
q1

2
19

q1
3

20
p1

3
20

q1
3.

2
21

q1
1.

2

Co-occurrent (p<0.05)
Mutually Exclusive (p<0.05)

Copy Number Loss
Copy Number Gain

C)

D)

E)

Samples

Mutated genes

C
N

A

PIK3CA Mutations GATA3 Mutations

PIK3CA Hotspots (E545K, H1047R/L) Other

Somatic mutations Amplification

Luminal(A(Somatic(Mutations 



    

Somatic mutations

PIK3CA

GATA3

AKT1

MAP3K1

TP53

CNA-Quiet 1q/16q Chr.8-associated CNH Mixed

M
A

P
3K

1
8p

11

Chr. 8 Chr.16Chr. 8 - associated  

Chromosomes

S
am

pl
es

Missense
Splice-site
In Frame Del.
Nonsense
Frame-shift#m

ut
at

io
ns

MAP3K1 mutated samples

Mutation Type

MAP3K1 mutations

A)

B)

0 

5 

10 

15 

20 

25 

1q/16q   Quiet  Chr.8    CNH    Mixed
0 

5 

10 

GATA3 Hotspots (e4-2 , P409fs)
1q/16q   Quiet  Chr.8    CNH    Mixed

#m
ut

at
io

ns

GATA3
MAP3K1
PIK3CA

1p
12

1q
21

1q
32

3p
25

.1
4p

16
.3

4q
13

.3
6p

23
6q

27
6q

14
.2

7p
12

8q
24

.2
1

8p
21

.3
8p

11
.2

2
8p

11
.2

1
9p

21
10

p1
3

10
q2

2.
3

10
q2

3
11

p1
3

11
p1

5.
5

11
q1

3.
2

11
q1

4
12

q1
5

12
p1

3.
3

13
q1

2
13

q1
4.

2
14

q1
3

14
q2

4
15

q2
6.

3
16

q1
2

16
q2

3
16

q2
4.

2
17

p1
2

17
p1

1.
2

17
q1

2
17

q2
1

19
q1

2
19

q1
3

20
p1

3
20

q1
3.

2
21

q1
1.

2

Co-occurrent (p<0.05)
Mutually Exclusive (p<0.05)

Copy Number Loss
Copy Number Gain

C)

D)

E)

Samples

Mutated genes

C
N

A

PIK3CA Mutations GATA3 Mutations

PIK3CA Hotspots (E545K, H1047R/L) Other

Somatic mutations Amplification

Luminal(A(Somatic(Mutations 

Which pathways are most de-regulated? 
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Why are co-repressor complexes important in ER+ tumors? 
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Conclusions 

We dissected the genomics of Luminal A tumors in multiple 
datasets to explain their molecular and clinical heterogeneity 

Four major subtypes of Luminal A tumors 

Atypical Luminal subtype characterized by: 
high genomic instability

 p53 mutations 
Aurora kinases up-regulation 
poor prognosis 

• 
• 
• 
• 

Luminal A hallmark mutations are prevalent in tumors characterized 
by low copy number alterations 

We identified multiple rare, but mutually exclusive alterations 
associated with loss NCor/SMRT 
- These alterations may predict lack of response to endocrine 
therapy 
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CNH tumors are ER+ 


