DKN-01 in Combination with Pembrolizumab in Patients with Advanced Gastroesophageal Adenocarcinoma (GEA): Tumoral DKK1 Expression as a Predictor of Response and Survival
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BACKGROUND RESULTS

Dickkopf-1 (DKK1) Patient Disposition: DKK1 GEA Subset Progression-Free Survival Overall Survival Best Overall Response

= Modulator of Wnt signaling

= Tumor cells secrete DKK1; elevated DKK1 expression is associated with poor prognosis = 34 patients were enrolled to receive 300 meg DKN-01 + pembrolizumab ) ) ) ) ) ) )
> Immunosuppressive tumor microenvironment pat _ _ 8 P = Median PFS was longer in DKK1 high (22.1 weeks) vs. DKK1 low (5.9 weeks); HR: 0.23 = Median OS was longer in DKK1 high (31.6 weeks) vs. DKK1 low (17.4 weeks); HR: = 25 of 31 patients were response-evaluable (RE)
. : i _ , = 31 patients had DKK1 expression available o o . . .
- Promotes proliferation, metastasis, and angiogenesis "> One third of patients were considered DKKL high (H-score > 35) (95% Cl: 0.082, 0.66) 0.4 (95% CI: 0.15, 1.1) = 22 of 31 patients were RE and had both DKK1 and PD-L1 expression available
S Amon atief\ts who had known MS! status allgwere MSS - = Adjusted (for PD-L1 expression) HR for DKK1 high was 0.20 (95% Cl: 0.061, 0.68; n=27) = DKK1 high had an ORR of 50% (5 PR/10) and DCR of 80% (8/10)
DKN_01 &P . e L | = Adjusting for baseline tumor burden did not alter the association of high DKK1 with = DKK1 low had an ORR of 0% (0/15) and DCR of 20% (3/15)
. : g ow . . . . . .
. . . Gastro-esophageal adenocarcinoma/GEA with DKK1 Overall (H-Score upper-tertile*) (H-Score <upper-tertile*) longer PFS (DKK1 high vs. low (adjusted for sum of target lesions at baseline as 1 T ) = DKK1 high (vs. low) had an OR of 16 (95% Cl: 2.2, 118.3; n=25) and adjusted (for PD-L1 CPS
" Humanized monoclonal antibody [1gG4] targeting DKK1 I — e 2 di = median) HR: 0.24 (95% CI: 0.084, 0.7 ] N v >10 vs. <10) OR of 17.6 (95% CI:1.6, 194.4; n=22) for clinical benefi PR/SD vs. PD
= Activates innate immune response in preclinical models R & 05,50 o 145,50 o <median vs. >= median) HR: 0.24 (95% CI: 0.084, 0.7) 08 n/N (%) (95% Cl) >10 vs. <10) OR of 17.6 (95% Cl:1.6, .4; n=22) for clinical benefit/response (PR/SD vs. PD)
* |n GEA cancer patients treated with DKN-01 + pembrolizumab, high tumoral DKK1 was associated with ) 1.0 T : o 08- Lower/middle tertile  16/20 (80.0)  17.4 (8.6, 23.1) |
longer PES Gender (male), n(%) 28(90) 10 (91) 18(90) . - nE/V:r(‘:/S) ('\;'595'2:‘) = Upper tertile 8/11(72.7) 31.6(11.0, 63.0) » S Total (n) PR SD PD NE RE* ORR DCR
= DKN-01 + pembrolizumab has demonstrated safety and clinical activity in advanced GEA ECOG Performance Status E ' ] middle tert 1720 (85.0 P § 77 L Seleedel L (n) (n) (n) (n) (n, %) (n,%)
= We report response and survival outcomes in anti-PD-1/anti-PD-L1-naive GEA patients by high/low tumoral 0 6(19) 3(27) 3(15) S 08 owermiadie rerte (85.0) 9(53,6.9) O 06- DKK1 RNAscope* 31
- © o7 T 054 DKK1-high 11 10 5 3 2 1 5(50)  8(80)
Diagnosis, n(%) o ; o
GEJ Adenocarcinoma 26 (84) 10 (91) 16 (80) S 061 é 0.4 o DKK1-low 20 15 0 3 12 > 0(0) 3 (20)
. o o _ . c e *DKK1-high > upper tertile (35)
Model for DKK1 Cancer-Promoting Activity!- GC Adenocarcinoma 5(16) 1) 4(20) 5 os- T oo
Stage at Initial Diagnosis, n(%) IV: 27 (87) IV: 9 (82) IV: 18 (90) o ° g @ ¢ °
. . . . . 8 0.4 O 024 140 PD
Immune cells Time Since First Diagnosis, n (%) o PD .
. <12 months 15 (48) 4(36) 11 (55) 5 03 01 Il PR & Upper Tertile
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DKK1 promotes an immunosuppressive >12 month 16 (52) 7 (64) 9 (45) 2 o2 o 100 - PD []SD & Lower/ Mld.dle Tertile
tumor microenvironment' Prior Systemic Therapies, n(%) o . P T - » . B 4 N N 5 5 5 5 5 % B SD & Upper Tertile
* Increases MDSC and Treg suppressor activity?* Prior Taxane 16 (52) 6 (56) 10 (50) s %7 » LA 1 12 2 2 i 2 u u u 2 2 2 7 o D []PD & Lower/Middle Tertile
Immunosuppressive + Downregulates NK activating ligands Prior Trastuzumab 10(32) 3(27) 7(35) 0.0- 0 ° 10 " 2 » %0 % 40 4 %0 % &0 6 g 60 ] ey PO Il PD & Upper Tertile
Smor on tumor cells* Prior Ramucirumab 10(32) 4(36) 6 (30) I 20 v 3 o o 0 0 o o o Weeks on StUdy = ] 2
microenvironment * Promotes Th2 polarization and . . 2 L 7 g 9 9 2 1 2 1 9 @ ] PD pp
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DKK1 has direct tumor promoting activity’ Neutrophils:Lymphocytes Ratio > 4, n:N (%) 14/28 (50) 7/10 (70) 7/18 (39) Y g 0 B Nl =
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Tumor growth * Increases tumor growth and metastasis' Tumor PD-L1: CPS, n E 5 sD
« Promotes a cancer stem cell (CSC) like CPS < 1 (Negative) 7 1 6 o ° ° © -30
ke ST ’ 6 ; Progression-Free Survival by PD-L1 CPS Status Overall Survival by PD-L1 CPS Status > = B
CSC phenotype + Enhances angiogenesis' B ' pp —
and immune evasion CPS > 10 (Positive, High) 3 4 -60 SO PD
Missing 4 1 3 = PFS was not associated with PD-L1 CPS expression = OS was not associated with PD-L1 CPS expression
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= o - 0.9 n/N (%) (95% Cl) 0.9 n/N (%) (95% CI) Patient Number
M ETH O DS ' Mlssmgl o — b 16DKth - : sh o ;1 . % 0o Negative 6/7(85.7)  11.7(2.0,22.1) 0.5 ‘_‘ Negative 6/7(85.7)  17.4(2.0,43.7)
*Upper-tertile: 35; No significant differences were seen between igh and low groups for the baseline characteristics above (Fisher’s ’ . ) ' . . H H
test was used for categorical variables; Wilcoxon Rank Sum was used for continuous variables) _'8" . | Positive — high 6/7(85.7)  6.9(5.1,31.6) Z . Positive — high 5/7 (71.4) 18.3 (8.7, NA) Objectlve Response (REClST vl. 1)
) 3 ) ) ) ) & L Positive — low 11/13 (84.6)  6.1(5.0,12.1) o Positive — low 10/13 (76.9)  21.8 (5.6, 60.9) 210 4 .
We enrolled advanced anti-PD-1/PD-L1 naive gastroesophageal/gastric adenocarcinoma (GEA) patients in a Phase = 06- S o06-
1b/2a study of DKN-01 + pembrolizumab (NCT02013154). Tumoral DKK1 mRNA expression was assessed by an in-situ ; g
hybridization RNAscope assay. PD-L1 IHC was done using the Dako 22C3 antibody. Objective response rate (ORR), o 5 %7 = 07 | | .
disease control rate (DCR), progression free survival (PFS) and overall survival (OS) were compared between DKK1 high D KK]. R NASCO pe TU m 0 r B I O psy I m ages g 0.4 g 0.4 ' * o |
and low groups. Kaplan-Meier method and Cox-PH model was used for survival analysis and logistic regression was i 03 A 05 . S
used for clinical benefit/response outcome. s ] T ‘ * A .
) Patient with a partial response: DKK1 H-score = 163 2 027 - g 0.2 T
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Objectives: Dose Escalation ' B T 2 L n d : 2 2 2 2 1. 0 0 sl e e 7 s 4 & 4 3 2 2 2 o : P —
* Safety 3+3 design (up to 6 patients) 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 50 55 60 65 i { <
* Tolerability 0 . . I  } )
Weeks on Study Weeks on Study ' ' ’ .
i PD PR SD NE
150 mg DKN-01 + 300 mg DKN-01 +
200 mg pembrolizumab 200 mg pembrolizumab
- T Multivariable Analysis Multivariable Analysis
o 300 mg DKN-01 + . . . . _ . .
Oblegtl;/etﬁ 200 mg pembrolizumab = DKK1 high correlates with longer PFS independent of PD-L1 CPS expression = DKK1 high trends toward longer OS independent of PD-L1 CPS expression
* Safety (N=61) . . . . . ..
* ORR = GEA patients with high tumoral DKK1 expression have improved clinical outcomes when
* PFS . . : ;
- DoR Progression Free Survival N HR (95% Cl) overall Survival HR (95% C) treated with DKN-01 + pembrolizumab
. 0S ’ . .. . .
) i i ______________________________________________________________________________________________________________________________________________________________________________________________________________________ = Improvements in response/clinical benefit and PFS were observed independent of PD-L1
PK
Anti-PD-1/PD-L1 naive Anti-PD-1/PD-L1 refractory H
Exploratory objectives: n=52 n=9 DKK1 High vs. Low 3 L I 0.23 (0.082, 0.66) DKK1 High vs. Low 31 u | 04(0.15.1.1) expression
Biomarkers (e.g., tumor genetics ¢ = DKK1 high patients trended toward longer OS, irrespective of PD-L1 expression in this
and expression data, DKK1, .
immunohistology) relative to ) ] . . | | ea r|y—phase trial
Cinical outcomes GEA DKK1 Highvs. Low (adjusted for CPS (<1/>=1-<10/>=10)) 27 u : 0.20 (0.061, 0.68) DKK1 Highvs. Low (adjusted for CPS (<1/>=1-<10/>=10)) 27 | = | 0.51(0.18,1.4)
n=34 = Tumoral DKK1 will be evaluated as a predictive biomarker for DKN-01 treated GEA patients
_ : , . rospectively in future studies
i DKK1 High vs. Low (adjusted for CPS (<1/>=1)) 27 L I 0.21 (0.063, 0.70) DKK1 High vs. Low (adjusted for CPS (<1/>=1)) 27 . i | 0.50(0.18,1.4) prosp y
DKK1 RNAscope*
n=31
H H — | |
DKK1 High vs. Low (adjusted for CPS (<10/>=10)) 271 | = : 0.30 (0.10, 0.86) DKK1 High vs. Low (adjusted for CPS (<10/>=10)) 2r - ' 0.48(018,1.3) R E F E R E N C E S SCAN TO
REQUEST
Exploratory Objectives: DKK1 RNAscope Subgroup Analysis Pre-treatment biopsies from GEA cancer patients treated with a DKN-01 pembrolizumab combination were analyzed for REPRINT
E°mpare ORR, DCR, PFS and 05 High 235 (2upper tertile) DKK1 expression by RNAscope (in situ hybridization). Tumor DKK1 mRNA levels were quantified using QuPath software or 1. Kagey MH, He X. Br J Pharmacology. 2017;174:4637-4650.
etween DKK1 high and DKK1 . . . . _ 1%(0 . ) %10 . ) %10 I 1.0
low groups Low <35 (<upper tertile) manually by calculating a H-score (range 0 to 300). H-score = 1*(%cells with 1-3 dots) + 2*(%cells with 4-9 dots) + 3*(%cells [ R I 2. D’Amico L, et al. J Exp Med. 2016;213:827-840.
with 210 dots). Peptidyl-prolyl cis-trans isomerase B (PPIB). Bacillus subtilis dihydrodipicolinate reductase (dapB). e ] 018 035 07110 25 3. Chae WJ, et al. Immunology. 2017;152(2):265-275.
0.088 0A1L7R°:54 3-;03_ 250 HR (Hazard Ratio) 4. Malladis, et al. Cell. 2016;165:45-60.
“Most of the biopsies were obtained during screening. (Hazard Ratio) 5. Chae WJ, etal. Immunity' 2016;44:246-258.




