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Cancer
Gene Aberration Effect on signaling Frequency Prognosis
HR-positive/  HER2- TNBC/
luminal positive  basal-like
ERB2 gene amplification hyperactivation of Erb2 10 100 0 correlates with
LN Lo O S O e SignAlD G (DI NELD) poorer outcome
PTEN loss of function/ hyperactivation of PI3K 29-44 22 67 no consistent
reduced expression signaling correlation
PIK3CA activating mutation hyperactivation of PI3K 28-47 23-33 8 ER+/HER2-,
signaling better outcome;
ER+/HER2+,
poorer outcome
PIK3CB amplification unknown unknown
IGFIR, receptor activation activates IGF-1R/InsR 41-48 18-64 42 unknown
INSR signaling (PI3K, MEK)
FGFRI amplification hyperactivation of FGFR 8.6-11.6 5.4 5.6 correlates with
signaling (PI3K, MEK) shorter RFS
INPP4B reduced expression hyperactivation of PI3K 8 38 88 correlates with
YA T-YATaTRE Pl Fa T S T2 T3 1 FaTe poorer outcome
AKT1 activating mutation hyperactivation of Akt 2.6-3.8 0 0 unknown
signaling
AKT2 amplification hyperactivation of Akt 2.8 unknown
signaling

EGFR = Epidermal growth factor receptor, ER = estrogen receptor, FGFR = fibroblast growth factor receptor, HER2 = human
epidermal growth factor receptor 2, HR = hormone receptor, IGF-1R = insulin-like growth factor-1 receptor, InsR = insulin receptor,
MEK = MAPK/ERK kinase, nTORCI1 = mammalian target of rapamycin complex 1, PI3K = phosphatidylinositol 3-kinase,

RES = relapse-free survival, TNBC = triple-negative breast cancer.

Lux et al., Breast Care 2016;11:398404
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High EGFR protein expression and exon 9 ®
PIK3CA mutations are independent

prognostic factors in triple negative

breast cancers

William Jacot'?, Caroline Mollevi®, Frédéric Fina®, Evelyne Lopez CrapeZ’, Pierre- Mane Martm
P|erre—Emmanuel Colombo”, Fredenc Bibeau®, Gilles Romieu' and Pierre-Jean Lamy”*

Abstract

Background: Triple negative breast cancers (TNBC) are a more aggressive subset of breast cancer. A better
understanding of its biology could allow the rational development of targeted therapies.

Methods: We extensively analyzed the EGFR/PI3K/PTEN axis in a large, homogeneous population of TNBC to help
defining the putative role of anti-EGFR and -PI3K targeted therapies in this setting. EGFR gene amplification, EGFR

protein expression, PIK3CA and PTEN gene alterations (two members of EGFR downstream pathways) and their
clinicopathological and prognostic implications were analyzed in 204 TNBC samples from European patients.

20 04} A inifiran aciatod

n 9 (6.7 %), and 17 in exon 20 (8.3 %).

Results: £FGFR amplification was detected in 18 of the 204 TNBC specimens
higher EGFR protein levels. Fourteen PIK3CA mutations were identified in exc
PIK3CA mutgtians-espedially in exon 9, were significantly associated with grale i tamrmo TOETeonS were aereeed
in 43 samplé nd were significantly associated with grade Il tumors (p < OOOI) Univariate analysis showed a
significant aSsoCratoTT O tween relapse-free survival (RFS), T and N stage and exon 9 PIK3CA mutations. Overall survival
was significantly associated with T stage, N stage and adjuvant chemotherapy, which was administered to 70.3 % of
patients. In multivariate analyses, T stage, N stage, presence of exon 9 PIK3CA mutations and high EGFR protein level
were independent poor prognostic factors for RFS, while adjuvant chemotherapy was associated with a better outcome.

Conclusions: High EGFR protein expression and exon 9 PIK3CA activating mutations are independent prognostic factors
in TNBC. The efficacy of anti-PI3K targeted therapies needs to be evaluated in this setting.

Keywords: Triple negative, Breast cancer, EGFR, Gene amplification, PI3K, PTEN
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a PI(3)K/Akt - signalling (77%, 357 samples)

il § b el

! ERBB2 PTEN ! MAPSK}' 4L MAP2K4 5 erf;lgéfgt-’:é\ld
" |E7ed 2%] | ] | 5%115% i EEPE 1 |[8%]0%] apoptosis
: | | J_ ————————————————————— A

| | IGF1R | | | (_PIK3CA PIK3R1 AKT1 __AKT3 ], Evading

| A 7% (3% [1%]] 77 |[3%] 0% ] [8% XA | - ~ apoptosis
N | B ) P e EEEEEnt) EeEEEntt Tkt '

g ] PAKT ) | IKBKB CCND1 Srofiferati

| === I [8%][7%] S — Proliferation
S I ¥ NF-kB

PAMS0 imsnmimmmsipes

IGF1R
EGFH‘ I
ERBB2 || I IR -
PIK3CA |= In EEE-. 1 S S B B A
PIK3R1 1 [ 11 (1]
ELEFN 1 - [ e
‘.f | | |
AKT3 Il I Il [ 1 [T
ﬂﬁg.?ﬁci ] === I | =
3 ‘lf 11 | | 11 N L || 1 1 L[]
PAK7| Il “ I | I I I R B | I ] ]
IKBKB| | I 1 Il 1 i I ] | ]
conp7 LB ) | M| L1 1 1 Il 1 Ll I N |
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Inactivating Activating = Somatic mutation I Luminal A
-— : Germline mutation I Luminal B
| IEEEN | I Downregulation HER2-enriched
Not-basal Basal I Upregulation I Basal-like
IHomozygous deletion | Normal-like
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