Validation of AR-V7 as a Treatment-Specific Biomarker at Decision Points in Management of
Castration-Resistant Prostate Cancer

EP‘C SC‘ENCES “AB 1spep \°

WWW.epicsciences.com

Background Cell-level and Patient-level Specificity of AR-V7 Antibody AR-V7+ Patients Have Poorer Outcomes Among PSA

AR-V7

Androgen receptor signaling directed therapies (AR Tx), including Abiraterone Acetate + Prednisone (A) and Analytical Validation: Specificity of AR-V7 Detection C utds Transf 22Rv1 D AR-V7 cell line controls RES'Sta Nt PatlentS

Enzalutamide (E), prolong survival in patients with mCRPC and are FDA approved. The presence of the splice The specificity of AR-V7 protein detection in single prostate _ P s Sampien vy ARy Stane _ _ _ A subset analysis of the
variant AR-V7 mRNA in EpCAM selected CTCs has been prospectively linked to resistance to A & E* but not Eanscisrlze_ggirfn;el\lli ZF:\I:IE 2;21:(%WDh)OITehzlS:du\i'\gi’nceor:?gf;a;i% w7 o R—— T M”'t"'a"ag::ji:’t‘o'::"?(;s:;?: 23:;:,1"\ TR pre-AR Tx samples with
to taxane chemotherapy (T)%2. AR-V7 may provide clinical utility in therapy selection between A & E or T. p:loteign signal Iocalizatior:/in the’nu-cleus ic 2onsistent with AR- ~ s 7 : _ o T ARVT() 0 = 16 Effect P-value PSA-resistant prOf”?S (n=
A key limitation to the predictive value of an AR-V7 mRNA assay in CTCs is the analytical validation of the V7-mediated ligand-independent proliferation in preclinical g °’ m Line of Therapy (3rd or later vs 17/2%) |  0.6889 fvlgrzzzvngaﬁrjun:x;?%th
measurement of low frequency and labile mRNA in CTCs, and to be able to meet diagnostic workflows models. Nuclear AR-V7 localization was required to be " | x : s o 0001 o) L[)V;Sfﬁ;alﬁﬁfatf,f?f;g Lil;ﬁ{,aﬂﬁ) 8:322? oretherapy AR-V7(+) CTCs
amenable to community practices. Separately, EpCAM based CTC isolation and capture methods will not considered AR-V/+ in all patient samples. istone H3 - 5 Median Survival: 4.6mo. vs. Not Reached Patient Age (>65 vs <65 years) 0.6931 relative to those without
detect EpCAM(-) cells, potentially leading to under-sampling of the AR-V7 biomarker. We developed an AR- Specificity of AR-V7 in Patient Samples : . . . AETRHEIN ([BAYS STA /I, 0.0236 (median 4.6 months vs.
V7 immunofluorescent test for use in fixed single CTCs that is inclusive of all CTC subtypes which was Parallel AR Assays (N-terminal and AR-V7) were utilized, [ C vonme sunal ARYT Status — not reached, p < 0.0001)

: : - : : : and the incidence of CTCs positive for either biomarker on S oo o .
igf]'t‘;itteff '352'20;1Siflgfﬁ:fe"s”e‘I';"j;ﬂ?ﬁ;‘;f{fjifﬁiF;Zicc‘?;f;,tjt}gr”:‘ev‘vja‘;fdaeg‘;r;%efg‘rtgr]f)fa‘?y' The ister sldes is shown to the right. Comparison of stainec PaientSatus P Blomarker | © Presence of AR-V7+ CTCs Predicts Response to AR Tx in
diagnostic workflows with a rapid turnaround time. The focus was the association between the pre-therapy Z:::]: thlgfsazcteircsji?;;lsnvzg:iﬁIgiéiztcfdssszz chizziescl?dtss terminal(+)| terminal(-)| Total | . A" Ti me_To_Eve nt M easures
detection of nuclear localized AR-V7(+) CTCs and objective clinical outcomes following treatment with the in samples. (E). However, the much greater incidence of AR [AavAt)l 30 = = |
most frequently, approved drug classes for management of mMCRPC: AR Tx and taxanes. The goal is the N-terminal CTCs is consistent with previous studies on AR- A':'\yl(') 17022 :Z 1; O ¥ . samples from Q e AR Signalin lomibitor Samples R  mmeenpme S o Qs
development of predictive biomarkers for use at the point a treatment decision is needed that will enable V7 prevalence in relation to total AR gene product. = patients treated with S

100 A —— AR-V7(-),n =112 100 -

100

—— AR-V7(-),n =112
—— AR-V7(+),n = 16

—— AR-V7(-),n =112
—— AR-V7(+),n =16
HR=4.13 (1.78-9.58)

P< 0.0001
Median Time: 2.1mo vs. 6.8mo

—= AR-V7(+),n =16

HR= 3.70 (1.44-9.50)

P=0.0002

Median rPFS: 2.3mo vs. 14.5mo

AR signaling

Prevalence and Frequency of AR-V7 CTC Positivity inhibitors with pre-

therapy AR-V7+ CTCs

Increases by Line of Therapy were associated with

worse outcomes than

broad adoption from global clinical sites.

50 A 50 -

al
o
1

HR = 11.45 (95% ClI: 5.67-23.82)
P< 0.0001
Median Survival: 4.6mo. vs. Not Reached

Percent On Drug
Percent Survival

193 mCRPC patient blood samples were collected prior to starting Abiraterone (44); Enzalutamide (81), Docetaxel (46) Cabazitaxel

Percent Progression-Free Survival

(13), and Paclitaxel (2). PSA Outcomes were recorded as Sensitive (S): Patterns 1 and 2, or Resistant (R): Pattern 3 (A)®°. Patients AR-V7 Is Expressed in Multiple CTC Subtypes AR-V7 nuclear expression was found Prevalence and Frequency of AR-V7 CTC those without AR- ) i - 0 | | | |
were monitored for up to 2.3 yrs to assess rPFS and OS outcomes. Samples were processed utilizing the Epic Sciences platform (B). on a variety of CTC subtypes, including “traditional” CK(+) single CTCs (F), CTC positivity Increases by Line of Therapy V7+ CTCs in " Monthe progression-Free Survival C T emmeonoms i Y ronthe Survival *°
A s S = A n-30 B 1) SLIDE PREPAR/:‘,TION ,, 2) CELL STAINING 3) SCANNING clusters (G), and CK(-) CTCs (H). CTCs not expressing AR-V7 were also found (l). Most of the CTCs detected from 191 evaluable radiographic e b samp! |
5+ p IStan = N= 73 . r - Fre-taxane samples ime on Drua: Pre-Taxane Sambples Overall Survival: Pre-Taxane Samples
- Pattern 3 N z’ e —— samples were AR-V7(-) (J-M). AR-V7(+) CTCs were progression free s ' S e e AR = s
= b > detected in 34 samples with AR-V7(+) CTC burden survival (Q), time on ¢ AT ~— AR-VT(),n = 45 1o — AR-VT(+).n - 18
T ool I— . g; F ranging from 0.74-105/mL (median 2.4/mL), The therapy (R) a nd u Efg_ifgfo'ﬁg'aoo) g HR= 2.22156(6.53’6'12'.27) E
AW g frequency of AR-V7(+) CTC detection increased by overall survival (S). ¢ | Viedian 1PFS:5.3mo vs 6.6mo. & Median Time: 3.0vs. 3.7mo &
£ = N CK, CD45, DAPI, AR-V7 I — line of therapy (J-L), ranging from 3% (2 of 67 Pre-taxane samples ? g " g " HR = 3.74 (95% CI: 1.95-7.20)
i pattern 182 4) CTC IDENTIFICATION + PROTEIN AND 5) CTC AND PATIENT samples) prior to first-line therapy, 18% (9 of 50 were not significantly : : - wiedian Survival: 8.9mo, v, Not Reached
‘ / MORPHOLOGICAL BIOMARKER ANALYSIS LEVEL MOLECULAR . . iff
T samples) prior to second-line therapy, and 31% different by AR-V7 S . . 0 |
75 0 10 20 30 T T T T T 1 0 T T T 1
IS NS 2 %K%{ i s (23 of 74 samples) prior to third or subsequent status. Months Progression-Free Survival ooos o e mom W o a a0
B e lines of therapy (M) (p < 0.0001).
e Wk g o A
A P AR-V7+ Patients Exhibit Improved OS W|th Taxanes over
Post-Therapy PSA Change Patterns CK - | .Mor holosy A Incidence and Subclonal Contribution of AR-V7(+) CTCs
After AR Signaling Directed Therapies P 8Y M By Line of Therapy in mCRPC Setting

Line of Tx in mCRPC Setting

(n.SampIes) | 1 n=67) 2™ [n=50) e A R Tx i n M u I t iva ri a te M o d e I

Samples with AR-V7(+) CTCs

. . 2 of 67 (3%) 9 of 50 (18%) 23 of 74 (31%) 5 - - - - -
Schematic of Epic CTC Platform CTC enumeration, morphology, biomarker, & FISH analyses workflow: = S;ﬁiﬂ?ﬁ:‘i‘;’_‘\’;a‘fgms: T Multivariable Cox Proportional Hazard Analysis of Predictors of Overall Survival U Treatment-Specific Hazards of Death
1) Nucleated cells from blood sample placed onto slides and storedina 4) CTC candidates detected by a multi-parametric digital Percm;ﬂgﬁgg7(+) 5.7% (0.3%-11.2%) | 38% (14.3%-100%) | 21% (0.5%-100%) Effect P-value (Overall Survival)
: . : . =
-SOOC blorepOSItory pathOIOgy algorlthm AR-V7(+) CTC/mL in Samples AR-V7(+) CTC/mL in Samples AR-V7(+) CTC/mL in Samples Llne Of Therapy (3rd or Iater VS 1St/2n ) 01555 <G— >
- Favors Taxanes Favors AR Thera
. . . . . . . . Immediately Prior to 1st Line mCRPC Therapy (n = 67) Immediately Prior to 2nd Line mCRPC Therapy (n = 50) Immediately Prior to 3rd+ Line mCRPC Therapy (n = 74) Liver and/or Lung Metastases PrG'Therapy 0.0031 A” Samp|eS Py
2) Slides stained with cytokeratin (CK), CD45, DAPI, AR-V7 5) Human reader confirmation of CTCs & guantitation of J 600 Y Py 600 500 v Py : i -
3) Slides scanned biomarker expression 500 ——— 500 ———— 500 —— LDH Pre-therapy (>250 vs <250 U/L) 0.0055 (n=191) :
+/m | +/m | +/m . I
zzz M v7-/mL :ZZ_ W v7-/mL ZZZ_ W v7/mL Eat|ent|A§e (>6152VS S<6]_52ye/a(;i) 888;3 AR-V7 Negative .:
> < : 1
Patient Demographics Al g 2 s
ool 1°°J|I. 1°°] L | | AR-V7 Status < 0.0001 AR-V7 Positive | _gg |
. o o |
: : ¢ AR-V7 Therapy Interaction 0.0350 samplesn=34) .
Number of Unique Patients 161 mCRPC Patients (pts) with baseline E 25 E 25 E 25 : : : 0.0 05 10 15 2 0
o e | - <amples drawn for the EPIC ) ) ) ACox PH model incorporating line of therapy, presence of . . B - .
prostatectomy s technology between Dec 2012 & Mar visceral metastases, lactate dehydrogenase, patient age, Hazard Ratio (and 95% Cl)
Radiation 28 (18%) . 2015 " - 15 hemoglobin, therapy type, and AR-V7 status was developed. The AR-V7 : Therapy Interaction: Multivariable Cox PH Model
Brachytherapy 7 (4%) (Unigue pts n=265; Samples n=393) Excluded 10 10 10 . . e Comparison Hazard Ratio (95% ClI)
None 49 (30%) UnicUe BSnege: Sarslesrete) result showed that AR-V7 status remained the most significant AEE
I e T T T P T e pts =86, Samples - s s s I - V7
Number of Baseline Samples > Patient not initiating therapy oo pgmgogey (1L ][ ]]0]1][TTTTTrrT T o | il || IIIII |||||||||||m.!,!,!,,_ IIIIII factor (p <0.0001) among all pretherapy clinical measures (T), G Eam || e A 0.242 (0.103 to 0.569)
Age, years 68.5 (45 -87) 68 (48 - 91) 0.4190 68 (45 - 91) g'xtg‘nﬁﬁfrg?:gf inhibitors or e —— and that AR-V7(+) patients had more favorable survival times on Therapy AR-V7(): kT
Blood Age, hours 25 (2-78) 27 (1-51) 0.2563 26 (1-78) v . . . . c c c
e, Assessed for selection for AR 7 taxanes relative to AR Tx, while AR-V7(-) patients did not (U). Taxane vs AR
1:; 56 (43.1%) 11 (17.4%) 67 (34.7%) Testing (Unique pts n=179; Samples
e m— I — o Conclusi
3" or later A% T% 4%
Prior Exposure to Life-Prolonging Therapies . Excluded BAR.V7 Negative B AR-V7 Positive BAR-V7 NegativeBIAR-V7 Positive O n C u S I O n S
None 56 (43.1%) 11 (17.5%) 67 (34.7%) | (Unigue pts n=18; Samples n=28) N O
AR only 34 (26.2%) 19 (30.1%) 53 (27.5%) e Ti trai : 50 ] AR S I g 80 Taxanes
. <0.0001 > ime constrains on processing ienalin |nh|b|tors g ) i i . ) ) ) i . )
Torane s cther (ADC, e, conbol B0 - Loe | - & & H  AR-V7 IF expression in CTCs of mCRPC patients assessed through the Epic Sciences platform is compatible with diagnostic
" Chemotherapy Satus O Submitted for AR-V7 Testing H ” “ 3 lIIII workflows (median 24 hours from blood draw to processing).
Chemo exposed e i o ] (Unique pts n=161; Samples n=193) £ . ""' P g = . L . . o
: D B : i "I : II IIIlll * AR-V7 prevalence increases with increased exposure to systemic therapy AR-V7 (p <0.0001) but still represents a minority
Bone Only 39 (30%) 19 (30%) 1.0 58 (30%) Excluded g g i i i i
o e Oy e o L e S : : ” population of total CTCs suggestive of disease heterogeneity.
Bone & visceral £ LN** o ﬁ?éﬁ; y ngi 00000 . iiiii | * Cells not evaluable S = AR, = ||| CHEN el w  AR-V7 expression on Epic CTCs is 100% specific (100% PPV) to de novo PSA resistance, and predicts shorter time on drug
K ; : o = * . . .
T T R e I e — — 5 g £ ) (HR=4.61, p<0.0001), shorter rPFS (HR=2.92, p=0.0002), and shorter OS (HR=11.44, p<0.0001) of patients receiving AR Tx.
Hgb, (g/d!) 12.4 (7.0 — 15.0) 11.6 (8.2 — 14.5) 0.0052 12.1 (7.0 — 15.0) nalyze E * _ . . . . . . . .
ALK, (unit/L) 99 (25 - 2170) 181 (49 - 1816) <0001 111 (25 - 2170) (Unique pts n=161; Samples n=191) = longer than 12 weeks * AR-V7 expression is not associated with PSA resistance, time on drug, or rPFS in taxane treated patients.
LDH, (unit/L) 208 (123 —1293) 251.5 (141 -1004) 0.0006 220(123-1293)y  — 7 o—/— e . .. . . . .
us, ) L2 (542 0) 2t 0.7982 2] 15t Line (n = 56) 2" Line (n = 40) 3 Line+ (n = 32) 1#Lline (n=11) 2" Line (n=10) 3" Line+ (n = 42)  The detection of nuclear AR-V7 positive CTCs in men with progressive mCRPC supports the selection of taxane based therapy
AR-V7 Test: Total CTCs/mL 1.77 (0-441.3 4.35 (0-601.5 0.0040 2.38 (0-601.5 . ) . i ) . ) . .
Note: 17 patients received both AR and Taxane for > 1 occurrences. P-values from Wilcoxon Rank Sum test for continuous parameters and Fisher’s Exact Test for categorical parameters. Of the 128 Samples from patients treated with AR TX’ 47 (37%) showed sensitive posttherapy PSA Change and 81 (63%) had over AR directed theraples. DOlng so was associated with a 76% reduction in the risk of death (HR=0242, p=0035) relative to
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