Characteristics of de novo Resistance to Androgen Targeting Therapeutics (AR Tx) through
Circulating Tumor Cells (CTCs) analyses In metastatic Castration Resistant Prostate Cancer
(MCRPC) patients
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CTC Characterization Predicts AR Tx
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* Novel, life extending therapies targeting the Androgen Receptor Figure A. Patterns of PSA Changes After AR Signaling ) GG eI AT, e Novo Resistance
_ Directed Therapies Characteristic All Patient Responders Resistors ’ —
(AR) are now part of the standard of care in mCRPC. 12 de novo resistors  m AN-=15 AHERE true responder acquired resistance de novo A or E Base“ne T Baseline CTC Biomarkers Predict A or E Resistant Disease from Baseline Blood [ili:halks G'. Th.e table to the left compa.re.s both univariate
* Response to these therapies is heterogeneous across patients. " / mBN-2 Number of patients 85 15 24 46 Samples and multivariate models for the prediction of AR Tx
m CN=46 . . ) . . .
- Prospective identification of patients with tumors that harbor de o Age, years 70 (48-91) 67 (48-82) 73 (52-91) 69 (48-86) Blood Draw Blood Draw - Hetemgeneizomarker Oddz 'z*atlo Pc\)':':e ;isponie t;s:rglrrlolscrlar gnd_r:ct);pholﬁlcal \r:{:\rlables.
. o £ Acquired resistors ; _ . . € waterta OTS Delow aepic e relationsni
novo resistance to AR Tx could reduce morbidity and enable early P Primary Treatment (n=47) AR C-terminal loss Inf 0.004 PIOtS DI= - . P
| : £ 4 : h E Prostatectomy 35 (46%) 9 (82%) 11 (52%) 15 (34%) e e No Previous AR TX Y A 5?;1 0'002 between AR Tx resistance prediction and % Max
exp oratlor? of alternative approaches. | - Radiation T o & (19%) 16 (36%) (1% Line) (15 Line) M”I‘t'/ f’/t ‘;‘_ =0 '*I: e oo, | decrease PSA for patients treated with AR Tx (top) and
* We examined total CTCs, specific CTC subpopulations and CTC AR 3 True responders None 20 (26%) 1 (9%) 6 (29%) 13 (30%) Iy n=3 WHvariate dlomarxer ' ' taxane (bottom).
protein expression from blood samples taken prior to Abiraterone 7 B TS H\f Metastatic Disease Figure G.
Acetate + Prednisone (A), Enzalutamide (E) or taxane (T). N el 1 H Bone 70 (92%) 9 (82%) 21(100%) 39 (89%) "’e"“;‘zs o T")(A "’e"i‘;‘;s o T")(A Prediction of A or E Resistant Disease
. . . i S & & 4 & o Lymph Nod 48 (63% 6 (55% 11 (52% 31 (70% or E) (2"¢ Line or E) (2"¢ Line
* Results were correlated with response patterns shown in Figure A. : : : e . :m) 1((9%) OEW)) 4:9%) b, i 00 e % ok % %
- - - - 0 X B A or E Poor: Median PSA +85%
Lung 6 (8%) 1(9%) 3 (14%) 2(5%) Previous T Previous @ 80% B A or E Good: Median PSA -35%
Other Soft Tissue 3 (4%) 1 (9%) 0 (0%) 2 (5%) o A&E =
Laboratory Measures (2 n_lenE) (3" Line) § 60% % AR LBD Alteration (AR C-term Loss)
, , , _ _ . PSA, ng/mL 53.32 (0.71-2589.9) 22.82 (10.77-1322.85) 28.59 (0.71-1774.49) 85.14 (7.94-2589.9) = n=7 C 40%
* 85 blood samples were collected from mCRPC pts immediately prior to Figure B: Schematic of Epic’s CTC : -
_ _ Hgb, (g/dl) 11.6 (7.2-15.0) 12.0 (10.6-13.4) 12.0 (8.4-15.0) 11.0 (7.2-14.4) Previous Previous c 20%
treatment A, E or T. Patients on A, E or T were classified according to Figure collection and detection process: ALK, (unit/L) 108 (42-952) 82 (42-190) 109 (51-857) 142 (49.952) e T B S I I
G
A as: LDH, (unit/L) 237 (142-976) 215 (156-398) 236 (142-479) 242 (163-976) (3" Line) (3" Line) O 0% B | | | I
o Responders (n=39) which included: 1) Blood lysed, nucleated cells from blood ALB, (g/dl) 4.2 (3.3-4.9) 4.3 (4.1-4.9) 4.2 (3.6-4.9) 4.1(3.3-4.7) n=15 n=21 % -20%
. t ( _15) sample placed onto slides CTC, (cells/7.5mL) 6 (0 - >200) 4 (0-160) 1 (0 - >200) 14 (0 - >200) 6 0%
rue resgons.e n= ( ) 2) Slides stored in -80C biorepository (</E) 50
" acquiredresistance n=24). 3) Shdes stained with CK, CDA5, DAPI and AR Heterogeneity of CTC Characteristics by Response S o
. . o
* Non responder (n=46): de novo resistance 4) Slides scanned g y y p & -80%
: JHEr : : . 5) Multi-parametric digital pathology _ . . _ _ , 1000
* Baseline Samples were processed Utlllzmg the EpIC Sciences pIatform. algorithms run Figure D:dTIhe boxplots :oelovr\]/ reprzsent tl?e numhber of tkradltlohnal iTC;' and r:1on-;c1ral<zllt|onal CTCs per 7.5 mLfvsh. resg)onse(’;oAlor E (left) or Taxane (right). The box perimeter defines the 100% S N Ry YO ONY SO RN O~ ORI ROYRIIYIROOROTOT RV T V@
: : tiles, t ' is t ithin t T ' t1.5IQRof t .
6) Software and human reader confirmation of upper and iower quarties e median value IS the marker within the nox € WNISKETrS represen QR o e opserved values 88SIE')SISlglgl5||glc‘_?lglglglEllglgl38'8'glglgl85388838'883838‘3838‘8'338‘3
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Fnrichment Free Approach Fgure D: | Resisiance  Response | 2| Resistance  Response U:| Resistance  Response | ;| Resistance  Response G5E5E655665555566666655555666666665555566666666
u SLIDE PREPARATION ua CELLSTAINING D SCANNING e ©10ARKERARAREI & CTC DERTIFICATION AorE E T - -1 Taxane - o| e A or E Resistance Model does Not Predict Taxane Resistance
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Traditional CTC CTC Clusters CK- CTC Small CTC Nucleoli+ CTC | CK Speckled CTC (C [ereasonse e 1 13 22 ' Erc-osooss B D I T T G SR EEEEEREEEEEOEEREREEEREEREREREREEREREEREREREREEREREEFE
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(CK+, CD45-) (2 CTCsina network) (CK-, CD45-, (CK+, CD45-, small (CK+, CD45-, spherical (CDA45-, dot-like CL) ggiggggg 123 .‘ éij " _‘ 12 +=J |cTC-12-0238 66% 16 1 7.88 16 1 1 16 O
Biomarker+) nucleus) absence of DAPI perinuclear CK & Erc oo o aa s oo d| ud i o | -o3cioiom - =TT R 20 10_sq 1o 5 [ SO
e . . e CTC-12-0120 153 9 15 3 8
staining) staining) (Y crcio0333 5 2 10 5 2 (b gg:gg:gigg ﬁ:f ; i R ; - - = 1 _
s | : O et o 1 Conclusions
ICTC-09-0329 9 34 10 CTC-10-0210 4% 72 53 179 |13.88 599 123 112 571 2 73 106 532 700 1 2 9
CTC-12-0011 69% 2 20 5 CTC-10-0371 3%
E » » » b CTC-10-0108 66% 22 8 CTC-10-0371 -12% 72 4 27 [7.71 5 1 18 1 9 1 36 1
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Measurement Of AR LI g al d BIn d In g Domain Alteratl Ons SRR 5 : cre oo TN T T TR 1. CTC/7.5 mL or non-traditional CTC/7.5 mL frequency does not predict Abiraterone
=L % i CTC-12-0238 -20% 19 b b b Y 4
CTC-12-0047 CTC-13-0005 -23% a4 3 12 6311 32 12 ¢ 2 1 28 19
CTC-12-0079 H H
: . . . - . i 4 |  Opcroorow od 202 s od 20 59 2o d sdiTd 39 oo o | 2 Enzalutamide or Taxane resistance
Figure C. Example of CTC AR N terminal to AR C CTCs were examined for AR Ligand Binding Domain CTC 120750 S Sreteons o T o (ool 2 s [ 2 Sensitivi Abi Enzal ” ble f baseline blood d
. . . . . . CTC-09-0361 32 O Py EVT '. .
terminal protein expression (LBD) alterations utilizing a 2 target assay directed CTC 120038 9| S Crooroos = R Eea R 117 59 264 axo | o 1 ensitivity to Abiraterone or Enzalutamide was assessable from baseline blood draw
at AR N terminal protein expression and AR C (@) gg:igégg = gg:gg:gg;g j%z 424 43 ;é ‘11: 2:22? 123 322 231; 2;1 1 222 é; 122 4?7 1 g 6 through the S|ng|e CE" CTC measurement Of:
C ICTC-09-0054 m m CTC-10-0333 -49% 93 8 5 | 8.08 5 88 51 37 65 9 14 88 21 .
Example of Patient Resistant to A or E terminal protein expression O [rciooore D Srcovosss | ool ol 1o | oM o s as ol ied o vo N | o 1. CTC Heterogeneity
CTCs express AR N terminal (Blue CTC-13-0254 CTC-09-0305 -61% 8] 5 24 515 65 1 82 4 33 82 19 . .. » . .. » .
P ( ) g CTC-08-0093 = CTC-10-0410 -67% 2697 2375 19 2908 [8.7331846] 846 4812125 67 10 481 2691933 2615 4 23 2 F f t k t t AR N 1 I t CTC th
CTC-09-0305 but do NOT express AR Cterminal( ) M t fAR L' d B' d' D . Alt t' @) gig-ig-gigg CTC12-0112 ~69% 13d 10 19 :3.16 B 157 >3 6d 3 23 15 o7 1070 Z o requency 0 Cy O era In pOSI |Ve, - ermlna pOSI Ive S WI
easuremento I€anN Indin omain erations. (dp) -10- CTC-09-0213 -78% 50 2 23 [5.94 12| 41 6 47 12l 12 29 53 21 . .
® . O e 130110 CTe-12:0269 it e 1 prominent nucleoli morphology
, AR : Ligand Binding (Y [ctc-12-0074 27 ) y .
AR N terminus  terminus Domain CTC-09-018 a1 CTe-090053 o 21d 4 ol Baed sod o o 210 AN od 2d iod 2ol [ 3. AR C-terminal loss
. _ susceptible to CTC-07-0169 70 47 23 CTC-13-0145 23 1 23 8 . e . . . . . .
COty S S CTC1001 1 . s e sl | 3. The CTC profile of sensitivity to Abiraterone and Enzalutamide resistant disease did
““““““““““““““““““““““ WS Ay i gy CTC-13-0154 32 4346 3 13 19 o 6 32 . e e .
Example of Patient Response to A or E W S ARV7.NSET, AR Ere 20us o I R B W ot ud_ss not predict sensitivity to Taxane therapy, suggesting that the models may be useful
AR N terminal (Blue) & <t Y mutations, CTC-13-0147 i ' 13 . .
CreAzos AR C terminal ( ) expressed in VWS ?:;f:;r;eients The heat map above lists the patients screened prior to 15t,2" or 3" |ine A or E (Figure E), or - - to gUIde treatment selection.
CTCs \ taxane (Figure F) grouped by response vs. the relative abundance of specific CTC 4. Prospective validation of the predlctlve signatures In dedicated trials is plann3d.
Rabbit MAB targeting AR N Rabbit MAB targeting AR C characteristics. CTC features are not mutually exclusive and may not represent unique
terminus expression terminus expression events. Values displayed are reported in CTC/mL for each phenotype (except for Average Highest Value Lowest Value _
0% 20% 40% 60% 80% 100% AR+ /CTC) and are color coded to reflect relative abundance (high=red, mid=yellow, Support: MSKCC SPORE in Prostate Cancer (P50 CA92629), the Department of Defense Prostate Cancer Research Program
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