NAYHEREST

f HAVE CONSULTED FOR TROVAGENE AND INIVATA






IPASS: gefitinib benefit dependent
on EGFR mutation status

EGFR mutation positive EGFR mutation negative

Harard ratioc, 2.85 (95%& CI. 2.0

P00 L

Events: gefitinib, 88 [96.7%4); carboplatin
plus paclitaxel, 7O (82.435)

Hazard ratic, 0.43 (9522 Cl, 0.36—0.54)

P00

Events: gefitinib, 57 {73.5%5); carboplatin
plus paclitaxel, 111 (86.02&)

Carboplatin plu s

Carboplatin Geftinib
paclitaxel

nlus

paclitaxe

£
=
=
i
8 __
=2
- =2
e
=
=
&
=2
—_—

Probability of Progression-free
Survival

I
4 4 8 12 15 20
Months since Randomization

MNo. at Risk Mo. at Risk

Gefitinib 32 ' ! : Gefitimib ol 4

Carboplatin plus / Carboplatin plus &5 14
paclicaxeal paclitaxesl

Mok T et al. New Engl JF Med 2009; 361947057



® RDANCE IS WITH
A VALID

( o THE TWO APPROVED ASSAYS WERE TESTED ON 400+ SPECIMENS



Table 4. Exploratory Biomarker Objective | data

I Tumour and plasma 1 — screened patients evaluable for both samples (N=652)
Plasma 1 EGFR mutation status (n)
Positive Megative Total
Adjusted baseline tumour EGFR mutation status, n
Fositive aHF 36 105
MNegative 1 546 547
Total 70 582 652
Exon 19 deletions L858R L858R and T790M MNegative Total
Exon 17 deletions 48 8] 8] 23 71
LasaRr O 21 O 12 33
L858R and T790M O O 0 1 1
MNegative 8] 1 O 546 547
Total 48 22 L& 582 &£52
\— (4" Rate (9%) 95% CI
Concordance \ / &52 ?d_ﬁ 92.3-96.0
Sensitivity \/ 105 -55_;’\ / 55.8-74.7
Specificity \ 547 9.8 \/ $9.0-100.0
PPV 70 8.6 $2.3-100.0
P 582 3.8 F1.5-95.6




76% SENSITIVITY X 10% FREQUENCY X
20% INADEQUATE BIOPSY RATE = 1 TO 2 PATIENTS IN 100 USEFUL TO PREVENT REPEAT BIOPSY

Agreement between Plasma Test & Tissue Test for
Detection of EGFR Mutation (with 2.0 mL Plasma
Sample)

cobas® Tissue Test vl

EGFR+ (MD) EGFR(-) (NMD) Total
cobas® EGFR+ (MD) 161 4 165
Plasma Test EGFR(-) (NMD) 49 217 266
v2 Total 210 221 431

PPA (95% CI) 76.7% (70.5%, 81.9%)

With only
Valid Result NPA (95% CI) 98.2% (95.4%, 99.3%)




ITS HAD

Y IN PATIENTS WITH

| B

e WOULD BE NICE TO KNOW THE FREQUENCY OF MUTATIONS IN PLASMA
DETECTED IN THIS GROUP COMPARED TO THE STUDIED GROUP

® WOULD BE NICE TO KNOW THE SPECIFIC NATURAL HISTORY OF THE 4 FALSE
/ POSITIVES



® NEW TEST POSITIVE , BUT VALIDATED TEST NEGATIVE UNDERSTAND THE
DISCORDANT RESULT

1S NOT TO ASK
HAVES LIKE THEY

* THERE IS NO NEED TO INCLUDE THE CONCORDANT , THOSE ARE POSITIVE ON A
VALIDATED TEST










5LASMA WERE

L)

SPECIFIC SIGNAL PRESENT,

2 IF ANY, F OM Ui FROM 54-64 UNIQUE HEALTHY
VOLUNTEERS AND METASTATIC PATIENTS WITH NON- NSCLC CANCERS (APPROXIMATELY
50%/50%). DETECTION CU " RDIZED TO 100,000 WT GEQ YIELDING -

DJUSTED CLINICAL DETECTION CUT-OFFS OF 5.5, 5.5 AND 12.6 COPIES/105 GEQ FOR |
EXON 19 DELETIONS, L858R AND T790M, RESPECTIVELY.




known to have the T/920M EGFR mutation

“ENTRAL

® Evider ding exon 20 insertion

® Biopsy of either prim: r tissue wi in 60 days of dosing

%



F =
12/16) for
ommended
) for L858R, and
tion detection was
R, and 87% (34/39) for
Cexon 19 ¢ eleti additional T790M-positive
- d squate by tissue test.

Karen L. Reckamp, et al J Thor Oncol in press

%







A Lirine vs Tissue D

10-100 mL wrine T720M-positive cases

FFFE Turmor. n
TFodra _:inc:;iti'..'e_ Negati nadequaie Total - B -
T Pasitive |_ 24 |8 = a5 T|'-'.=.IJ|=-_:E LLUrine
* | Negative 13 1a] 1 18 -
Toral 47 13 3 83
B Plasma vs Tissue _
FFFE Tumor, n
TTo0M | | Positive | Megative |[Inadequale Tosa! Plzsma
'Positive T 38 o E1 (48| |
Plasma, n e ative T3] a T T8 — :
— Positive by any one specimen type: 56 of 60 (93%:)
__|IFailed 3 1] 0 3 S o .
Total aa 13 5 &0 [ CtEItI"..'E by tissue: 44 of 60 (73%:)
— Positive by plasma: 49 of 60 {82%%)
Positive by urine: 45 of 80 (75%%)
Positive by urine and plasma combined: 56 of 60 (33%6)
i Urine vs Plasma Megative by any one specimen type: 4 of 60 (7%)
10-100 mL urine | ||
Flasma., n
T7To0mM [ Positive Megative ___Fail-ed____raw_
Tr—— [Pasitive 35 4 3 A5
= |Negative 11 4 | (O | 15
Total 49 8 3 60

Karen’L. Reckamp, et al J Thor Oncol in press




Epidermal growth factor receptor genotyping of
matched urine, plasma and tumor tissue from
non-small cell lung cancer patients treated with
rociletinib

Heather Wakelee,” Shirish Gadgeel,? Jonathan Goldman,® Karen Reckamp,4

Chris Karlovich,®> Vlada Melnikova,® Jean-Charles Soria,” Helena Yu,® Benjamin Solomon,®°
Maurice Pérol,’° Joel Neal,” Stephen Liu,'" Mitch Raponi,> Darrin Despain,® Mark Erlander,®
Shannon Matheny,® Sergey Yurasov,®> D. Ross Camidge,’? Lecia Sequist’
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CO, USA; STrovagene, Inc., San Diego, CA, USA; ‘Gustave Roussy Cancer Center, Villejuif, France; 8Memorial Sloan Kettering
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ABS

TIGER-X: Safety and Efficacy Population

TIGER-X: Patient Analysis Groups
(500, 625, and 750 mg BID HBY)

Tissue and plasma collection mandatory
Urine collection optional

Safety population™

Efficacy populationt

Sample types submitted Nn=540 (tissue)
for pretreatment Nn=482 (plasma)
EGFR testing Nn=213 (urine)

Data cutoff date: April 15, 2016.
*Includes patients with T F90M-negative status by central tissue testing.
TPatients with centrally confirmed T 790M-positive status (determined using Qiagen® therascreen test).

HBr, hydrogen bromide.

c=am ASCO ANNUAL MEETING ‘16 '@ Abstract9001
oroperii-of the author  Permissiorn-required for reuse: Presented by: Heather A. Wakelee




Plasma, Tissue, and Urine ldentify Unique and
Overlapping Subsets of T790M-Positive Patients

181 samples had matched pretreatment T790M results in plasma, tissue,
and urine

— 7 were T790M-negative or inadequate by all 3 sample types (4%)
— 174 were T790M-positive by at least 1 sample type (96%)

T790M-Positive Cases

Tissue ‘Urine
8 DN . Total positive by tissue: 146 of 181
104 - Total positive by plasma: 145 of 181
18 19— - Total positive by urine: 144 of 181
a —

104 (57%) were positive by all 3 sample types

Plasma

Proportion of patients in diagram not o scale.

e A S e b SRR - AEETITING i

F e Abstract 9001

a Presented by: Heather A. Wakelee 13
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" HOW D LY IN THE BLOOD REPRESENTS

A SIGNIFICANT TUMOR |

3o



loud P.
ysi A

« JClin Dncology In press

® |n total, 40p ients wer 3 oﬁ' of AURA but far less than
this reported , who progressed on front line EGFR TKI and bio specimens available :
population enriched for T7/90M + patients




ANALYSIS OF TUMOR GENOTYPE AND OUTCOME 237
ANALYSIS OF PLASMA GENOTYPE AND OUTCOME 271

DIAGNOSTIC COMPARISON OF CENTRAL TUMOR 216
AND PLASMA

STUDIES WITH CELL |

OXNARD ET AL JCO EPUB JUNE 27 2016
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— Flasma T?00M = (ni= 165
Madian PFE, 2.7 months [08% Cl, 5.3 b 11.11

Flazma T700M- in = 101
Modian FFE, 8.7 months [DE% C, B3 bo MO0

Log-rank fest F= 102

=]

Ma. &t risk
Fle=ma THOM: 187
Flasma TT00M- 104

.'OM

NOT
S NOT
IPS WITH
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790M POSITIVE  16% NEG—-ON 9.7 MOS
TUMOR

790m NEGATIVE 30% POSITIVE 8.2
ON TUMOR

THE INSIGNIFICANT DIFFERENCE HERE MAKES YOU
SUSPECT THAT THERE ARE PATIENTS WHO HAVE A
SHORTER PFS IN PLASMA + THAN EXPECTED WITH
THIS DRUG IN THESE CIRCUMSTANCES




" PLASMA POSITIVE TUMOR NEGATIVE

PLASMA NEGATIVE TUMOR NEGATIVE

PLASMA NEGATIVE TUMOR POSITIVE

PLASMA POSITIVE TUMOR POSITIVE







PLASMA POSITIVE 111 18
PLASMA NEGATIVE 47 40

EGATIVE

IF YOU LOOK A S IF THIS IS DUE TO
BIOLOGICALLY DIFFERENC E POSITIVES: SINCE 80% OF THE
PATIENTS ARE TUMOR POSITIVE ITIS L LY THEY WILL CONTRIBUTE SIGNIFICANTLY TO THE

PFS EVEN IF THEY DO BADLY . THERE IS NO WAY THEY CAN EFFECT THE MEDIAN .

PES OF ALL PLASMA POSITIVE PATIENTS. THIS SHOULD NOT BE USED AT THE SURROGATE FOR
VALIDITY

AGAIN IN ONLY 14% OF THE PATIENTS ARE TUMOR T790M — AND ALL EGFR + , THEREFORE
WE REALLY DO NOT HAVE ANY SPECIFICITY CONTROLS NON EGFR MUTANT NSCLC




RESPONSE RATE 28% 27%
PFS 4.2 MONTHS 2.8 MONTHS

12 MONTH PES 6% 1 PATIENT 12.25 20% SEVERAL PATIENTS
MOS 18+ MOS




Details of Tumor Negative , Plasma Positive Patients : 4 not confirmed by Orthogonal methods
. Highest allele frequency 7% , several less than 0.1 %

Table A3 Genotyping and Treatment Results for 18 Patents Posithve for TTS0M in Plasma but Megatiee for T790M in Twmor

Result of Tra0M
Cantral Tomnor Result of Central Redative Detected With Abermnative
Genotyping for Plasma BEAMInG Tra0M AF EGFR EGFR Daver AF Prevalencs Alternative Plasma Best % Change
Patent Mo Derge Tra0m foar THS0M {BEAMingl, % Diriyeer {[BEAMIng, % Plasma Tra0k  Plasma Assay Assay Leed BOR Fom Bassline  PRS et
| 12 80mg  Not detecied Dt fed g LaoshR 330 0.08 by adPCR sD -24.1 125"
11 S0 g Mot obetass el I a3 TE el a0 .oy g Ciobas PR 5.1 11.83
| ] 80 g Mt e e Do 65 149 gl 342 0.48 e ddPCH FR —0B6.5 a9.7g"
18 S g Mt obetasr el ) e 00 TE e KD Fdiy, e addPCH S0 34.1 High
| 1 80 mqg Mt dhafes e D LS 18 dal 3475 0.2 e ddPCH FR —o06 a.r4
14 B0 mg Mot deted e Dt e i e 19 ol 1108 i0.01 g dadPCR 50 2 et
| Fl 160 g Mot datesiad Dt ied e 14 dal WD bl e ddPCH S0 -3 532
& S0 g Mot deted e Dt el 111 LegsR 3414 0.0 s Ciobas 50 358 d.34
| 17 160 mmg Wt dhates e 5 = ooy LasshR 032 023 o Ciobas FR —434 4.17F
4 B0 gy T bt s [ 204 TE el 18.14 0.11 e T PR i 4.14
' | 9 20mg  Not detecied Dt fed Qa5 LaoshR 2BE1 0.02 e Cobas sD 0 273
15 S g MOt ostess el S = 0L e Lassh 4.0 0.0 I adPCH S0 121 256
| 16 B0 nhy Mot detecied e L0 LegsR 015 .55 b Ciobas sD -1 26
3 A0 ey Mot oetess el S e 224 LassR™ F.r3 0.4 e ddPCH P 413 125
| 13 U0 iy Mt cises e Do 012 Lassh 037 033 e Ciobas FD —22 125
10 A0 gy Mot oetess el ) e 034 Ls5ssh 2105 ans e Ciobas FD 204 1.0&
| 2 80 mqg Mt giefe e D 345 18 dal 20459 ans e ddPCH R 1386 1.02
i 160 mg Mot oeted e Dt ted insa 19 ol .14 019 s ddPCH FD 133 .36

Anbreviations: AF, allslic fraction; BOR, beat overallresponse, ddPCR, droplet digital polymera se chain maction; EGFR, spidenmal growth factor recepton, MA, not apphicable, ND, not detected, PD, progressive disease;
PFS, progression-free sunval, PR, partial responss; 50, stable disense.
"ougect 3 had deoordant tunor and plasma genotybing. Plasma genotyping showesd LESER and Tr20M whils temor genotyping showesd G190 and no TrS0M.
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K\) IMPRESS - EVALUATING EGFR TKI CONTINUATION AFTER

STARTING CISPLATIN/PEMETREXED FOLLOWING FRONT
LINE EFGR FAILURE

Cisplatin-Pemetrexed
-+

EGFR mut NSCLC Gefitinib
RECIST PD on gefitinib

Cisplatin-Pemetrexed

— Gefitinib group

----- Placebo group

CHEMOTHERAPY GIVES A PFS OF 6 MONTHS
LONGER THAN PFS SECOND LINE WITH
TAGRESSO IN A PLASMA + TUMOR - PATIENT

=
=
&
s
or
=
g
&
=4
fa

HR 0-86 (95% Cl 0-65-1-13); p=0-27"

2 <3 o

Tirme simce ramoy s risisa i O el b

4




S REACHING

— ITHS (SEE TABLE)

* THIS IS AGAIN | SHOWN IN THE NEXT CURVE :
WHERE PATIENTS WITH POSITIV ORS AND PLASMA TESTS CLEARLY DO BETTER THAN
IF THE TUMOR IS NEGATIVE , AND NOTE HOW QUICKLY SOME PATIENTS HAVE
PROGRESSED BY THE FIRST FOLLOW UP 2 MONTHS OR LESS
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Mo, at risk
Tumor TTE0MM
Turmar TSR

Tumor undnoven

m
18
o]

e Turmeor TR0 [n = 1110
Medimn PFS, 9.2 months [965% Cl, 8.35 to 10941
Turmor TFS0EE- n = 18
Medizn PFS, 4.2 months [95% Cl, 1.35 to E.EG)
m Turmor TR unkmown (n = 38)

Log-rank test F = 00032

B 9 12 15 18
Time From First Dose (months)

M 44 33 18 1
B 4 1
FF) Fai 14 1% E:

\

‘

® T- P+, THESE PATIENTS
POTENTIALLY COULD DO BETTER WITH
CHEMOTHERAPY

® |F WE LOOK AT THE TABLE THEY ALL
HAD THE SENSITIZING MUTATION SO
THE TECHNICAL FALSE POSITIVE MAY
NOT BE SO MUCH IN PLAY

® THIS MAYBE A CONCERNING
PROBLEM WITH A NON FOUNDER
THAT SMALL CLONES IN THE BLOOD
ARE NOT BIOLOGICALLY RELEVANT



= ON

ITIVE , HOW CAN
. SITIVE ASSAY WHICH IF
TRUE |, SHOL DUNDER ~ CLONE WITH THE
SIMULTANEOUS MORE SEN J——

® SEE NEXT SLIDE 21 POSITIVE CASES WITH NO FOUNDER MUTATION



\%\SMA ASSAYS WERE POSITIVE WHEN THE FOUNDING EGFR MUTATION WAS NOT
HSE

YET THE FOUNDING MUTATION ASSAY IS A MORE SENSITIVE ASSAY AND SHOULD

CLONES ARE WE MEASURING?

= ] = nNn = *1s
100 - S80.3% 4. 8%
= 104
=
. 1 -
o
= 0.1
"= 1 -
— b-oe
g 0.07 -
=T
0.0017 -
MDY
FPlasma sens+ Plasma sens—




Acquired resistance
to EGFR TKI

!

FDA-approved plasma
assay for T790M and =~ |

— [ 780M+ —3 Skip biopsy, start third gen. EGFR TKI

sensitizing mutations

Biopsy, FDA approved —» [ 790M+ — Third gen. EGFR TKI

— [ 7900 - —
FFPE assay for T790M | 5 T700M- —» Chemotherapy




,f

plasma could also be

f tumor genofypmq results, and med:an PFS higher
in fhose with T790M-positive tumors (69 of 108; 64%; 95% CI

549% to 73%; PFS, 9. 3 months) than in those with T790M-negative
tumors (5 of 18;28%,;95% CI 100 to 53%, P




-t WE D AL WITH SUB
CLONES MAYBE F MAKING THERAPEUTIC DECISIONS
AND DO HARM TO THE PATIENT

~ REAL CONCERNS ARE EXPRESSED IN THE COLON CANCER SPACE, WHERE THEY
l PROPOSING MAKING DECISIONS ON L OW ALLELE FREQUENCY OF RAS
ﬁ) UTATIONS




=4

ive to a

ing, but in

uppressed by use
of the cur istance mutations can be
presen’r q’r low levels of: thout qdlng to clinical relapse.
Likewise, in patients W|’rh AML the AML—ETO fu5|on product, which is considered a
driver of the disease, can remain detectable at low levels in the blood in patients

who have been in complete remission for years.
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OTHER PROBLEM : SOME MUTATIONS ARE CONFOUNDED BY THE FREQUENT FINDINGS OF CLONAL HEMATOPOIESIS O
DETERMINED SIGNIFICANCE :P53 IS COMMON IN THIS DISORDER AND EVEN RAS

Effects of Solid tumor tvpe on CH

Thyroid Cancer (n=125)

Bladder Cancer (n=248)

Melanoma (n=161) -

Pancreatic Cancer (n=190)

Hepatobiliary Cancer (n=176)

Prostate Cancer (n=326)

Non—Small Cell Lung Cancer (n=744)

Endometrial Cancer (n=102) -

Esophagogastric Carcinoma (n=182)

Ovarian Cancer (n=121)

Colorectal Cancer (n=473)
Breast Carcinoma (n=665) -
Soft Tissue Sarcoma (n=220)
Renal Cell Carcinoma (n=165)
Glioma (n=269)

Germ Cell Tumor (n=145) -

Ly

0% 25% 50% 75% 100¢ o 25 50 75
Percent patients Age at DNA collection

M Patients with CH
M Patients without CH



‘the discordant




1 and the

y controls eg non
EGFR mutant ubtype specimens

® Trials should test clinical outcome in T-P+ patients separately if there is any

discordant rate for that mutation
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