Exceptional Response to AKT inhibition in breast cancer patients with germline PTEN mutations
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Clinical Trial Information and Consent
Case 1
Clinical Trial Information:  SAFIR 02 breast: Evaluation of the efficacy of high throughput genome analysis as a therapeutic decision tool for patients with metastatic breast cancer
Sponsor Protocol number : UC-0105/1304
EudraCT number : 2013-001652-36

Consent : COMPETENT AUTHORITY
Agence nationale de sécurité du médicament et des produits de santé (ANSM)
Reference ANSM : 131212A-12
Date of authorisation : 01/17/2014

FRENCH ETHIC COMMITTEE
Committee for the Protection of Persons (CPP):
CPP IDF2, Hôpital Necker, Porte N2 – 1er  étage, 149, rue de Sèvres, 75749 Paris Cedex 15.
CPP Reference : 2013-09-07
Date of approval : 12/09/2013

Case 2
Consent for tissue processing for research: plasmaDNA as a surrogate for breast cancer phenotype; CCR3297
Study ethical approval: National Research Ethics Service Committee, Bromley, London.
REC reference: 10/H0805/50.
Date of approval: 16/09/2010

Consent for plasma processing for research: AZD5363 in patients with advanced or metastatic breast cancer (BEECH); CCR3839. 
Study ethical approval: National Research Ethics Service Committee, Hampstead, London
REC reference: 12/LO/0803
Date of Approval 20/07/2012
EudraCT number: 2011-006312-31.

Consent for enrolment in a clinical trial: AZD5363 in patients with advanced or metastatic breast cancer (BEECH); CCR3839. 
Study ethical approval: National Research Ethics Service Committee, Hampstead, London
REC reference: 12/LO/0803
Date of Approval: 20/07/2012
EudraCT number: 2011-006312-31.

Table S1. Summary of mutations identified after sequencing of metastatic breast cancer from Case 1 and primary breast cancer tissue from Case 2. Estimated tumor content of a hemotoxylin and eosin tumor stained slide from Case 1, 40%, and estimated tumor purity of extracted DNA following sequencing, 40%. Estimated tumor content of a hemotoxylin and eosin tumor stained slide from Case 2, 95%, and estimated tumour purity of extracted DNA following sequencing, 70%. Case 2 additionally underwent panel sequencing (AstraZeneca) of ctDNA from baseline and end of treatment (EOT) plasma from the BEECH study.
	Case Number
	Mutation
	Allele Frequency
	Effect
	AZ data (baseline and EOT)

	Case 1
	PTEN
c.389G>A, p.R130Q
	51.2%
	Germline SNP
	N/A

	
	BRCA1
c.3548A>G: p.K1183R
	51.1%
	Nonsynonymous
SNV
	N/A

	
	BRCA1 
c.3113A>G:
p.E1038G
	50.6%
	Nonsynonymous
SNV
	N/A

	
	BRCA1
c.2612C>T: p.P8712
	48.6%
	Nonsynonymous
SNV
	N/A

	
	BRCA1 
c.4900A>G: p.S1634G
	48.5%
	Nonsynonymous
SNV
	N/A

	
	TP53
c.215C>G:
p.P72R
	43.1%
	Nonsynonymous
SNV
	N/A

	
	NOTCH4
c.349A>C:
p.K117Q
	48.3%
	Nonsynonymous
SNV
	N/A

	
	FGFR4
c.1162G>A: p.G388R
	50.4%
	Nonsynonymous
SNV
	N/A

	
	TSC1
c.965T>C:
p.M322T
	45.0%
	Nonsynonymous
SNV
	N/A

	
	TSC1
c.1335A>G: pE445E
	49.0%
	Silent splice
site
	N/A

	Case 2
	INPPL1
c.1602delC:
p.I534fs
	54.5%
	Frameshift 
deletion
	Not in panel

	
	TP53
c.A395G:
p.K132R
	51.9%
	Nonsynonymous
SNV
	Present in BEECH at baseline (10.5%) and c6 (15.7%)

	
	PTEN
c.T68G:
p.L23X
	50%
	Germline SNP
	Present at BEECH baseline (48%) and c6 (49%)

	
	FAT3
G1748A:
p.C583Y
	50.0%
	Nonsynonymous
SNV
	Not in panel

	
	GIGYF2
c.G766C:
p.E256Q
	49.2%
	Nonsynonymous
SNV
	Not in panel

	
	GPR78
c.G991A:
p.G331S
	48.6%
	Nonsynonymous 
SNV
	Not in panel

	
	SYNPO2
c.346dupA:
p.V115fs
	46%
	Frameshift 
insertion
	Not in panel

	
	MAP3K1
exon18: c.4224_4253dup
	43.8%
	Non frameshift insertion
	Present at BEECH baseline (8.1%) and c6 (14.2%)

	
	SYNE1
c.16804dupA:p.M5602fs
	44%
	Frameshift
insertion
	Not in panel

	
	KLC2
c.C1276G:p.R426G
	39%
	Nonsynonymous 
SNV
	Not in panel

	
	LTBP4
c.C13A:p.L5M
	36.1%
	Unknown
	Not in panel


	
	C2CD5
c.C13A:
p.L5M
	35%
	Nonsynonymous
SNV
	Not in panel

	
	EBF4
c.C616T:
p.R206C
	32.2%
	Nonsynonymous 
SNV
	Not in panel

	
	DUPD1
c.G517A:
p.A173T
	31.8%
	Nonsynonymous 
SNV
	Not in panel

	
	OR4L1
c.T640A:
p.L214M
	29.9%
	Nonsynonymous 
SNV
	Not in panel

	
	YIF1A
c.T628C:
p.Y210H
	26.3%
	Nonsynonymous 
SNV

	Not in panel

	
	PTEN
c.T264A:
p.Y88X
	25.5%
	Stopgain

	7.2% and 13.2% baseline and EOT Beech

	
	PKD1L1
c.A1255T:
p.I419F
	24.7%
	Nonsynonymous
SNV

	Not in panel

	
	IL17RE
c.C1987A: p.L663I
	15.3%
	Nonsynonymous
SNV
	Not in panel

	
	MROH8
	13.8%
	unknown

	Not in panel

	
	LRP4
c.1010_1020del:p.C337fs
	11.0%
	Frameshift
deletion
	Not in panel


Abbreviations: AZ= AstraZeneca; SNV=single nucleotide variant; EOT=End of treatment; 

Table S2. Molecular biomarker analyses from phase II/III trials with agents targeting the PI3K/AKT/mTOR pathway.
	Therapeutic Target
	Trial
	Summary
	No. of patients assessed for molecular biomarkers 
	Evidence of any increased sensitivity to therapeutic agent in the investigational arm in patients with upregulated or aberrant PI3K/AKT/mTOR pathway? 

	PI3K
	BELLE 21
NCT01610284
	Phase III RCT in ER+ HER2- ABC, randomized to fulvestrant +/- buparlisib 
	587
	In patients with a PIK3CA mutation the PFS was longer (7.0 months vs 3.2 months, HR 0.58 95% CI 0.41-0.82)

	
	BELLE 32
NCT01633060
	RCT in ER+ HER2- ABC, randomized to paclitaxel +/- buparlisib
	338
	Longer median PFS in the PIK3CA mutant group than the PIK3CA wild-type group (4.3 vs 3.9 months).

	
	BELLE 43
NCT01572727
	Phase II RCT in HER2- ER+ ABC
	416
	No difference in median PFS in the PI3K activated population vs non-activated population (9.1 months versus 7.3 months)

	
	FERGI4
NCT01437566
	Phase II RCT in ER+ HER2- ABC randomized to pictilisib or placebo
	229
	No difference in the PFS between the patients with and without a PIK3CA mutation.

	
	PEGGY5
NCT01740336
	Phase II RCT in ER+ HER2- ABC, randomized to paclitaxel +/- pictilisib 
	168
	No significant difference in the PFS between patients with and without a PIK3CA mutation. 
	

	
	SOLAR-16
NCT02437318

	Phase II RCT in ER+ HER2- ABC, randomized to fulvestrant +/- Alpelisib or placebo
	572
	Longer PFS in the patients receiving Alpelisib in the PIK3CA-mutant cohort than the non-mutant cohort (11 vs 7.4 months).

	mTOR
	TAMRAD7
NCT01298713
	Phase II open label study in ER+ ABC, randomized to tamoxifen +/- everolimus
	55
	Patients with lower pAKT and PI3K levels benefitted more from everolimus than patients with higher levels.

	
	BOLERO 28
NCT00863655
	Phase III RCT in ER+ HER2- ABC, randomized to exemestane +/- everolimus
	302
	No improvement in PFS in patients with a hyperactive PI3K pathway (HR, 0.49; 95% CI, 0.34 to 0.70; interaction P = 0.5)

	
	BOLERO 39
NCT01007942
	Phase III RCT in HER2 positive ABC, randomized to trastuzumab, vinorelbine +/- everolimus
	237
	Patients with PTEN loss were affected to a greater degree by the addition of everolimus than those with high PTEN expression (Median PFS 9.6 months versus 6.9 months). There was a less marked improvement for PIK3CA mutants versus PIK3CA wild type (5.5 months versus 6.8 months).

	AKT

	LOTUS10
NCT02162719
	Phase II RCT in TNBC ABC, randomized to paclitaxel +/- ipatasertib
	124 assessable for PTEN IHC
103 assessable NGS
	Patients with low IHC PTEN had a shorter PFS on the treatment arm with ipatasertib than those with non-low PTEN expression (PFS: 6.2 and 6.9 months, respectively).
Patients with altered PIK3CA/AKT1/PTEN had a longer PFS on the treatment arm than those without an alteration (PFS: 9.0 and 5.3 months, respectively)

	
	PAKT11
NCT02423603
	Phase II RCT in TNBC ABC, randomized to paclitaxel +/- capivasertib
	112
	Enhanced effect in the PIK3CA/AKT1/PTEN-altered subgroup vs non-altered subgroup (PFS: 9.3 and 5.3 months, respectively; OS: not reached and 16.5 months, respectively)

	
	BEECH12
NCT01625286
	Phase I/II RCT in ER+ HER2- ABC, randomized to paclitaxel +/- capivasertib
	110 (Phase II)
	Similar median PFS in the overall population and the PIK3CA mutant sub-population (both 10.9 months)


[bookmark: _GoBack]Abbreviations: RCT, randomized controlled trial; ER+, Estrogen receptor positive; HER2-, HER2 negative; ABC, advanced breast cancer; PFS, progression free survival; HR, Hazard Ratio; pAKT, phospho-AKT; IHC, Immunohistochemistry; NGS, next generation sequencing; TNBC, triple negative breast cancer.
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