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Anti-ADAMS dual antagonist antibodies decrease metastasis

Proprietary novel dual antagonist antibodies inhibit both the MP

Abstract

Triple-Negative Breast Cancer (TNBC) accounts for 25% of breast cancer deaths. Current and DI domains of ADAM8 A o contml == SN M
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disease progression. Recently, we identified the cell surface protein ADAMS as a critical driver of = 120 120 g2 |
TNBC tumor growth and metastasis (EMBO Mol. Med. 6:278, 2014). Elevated ADAMS levels g3 S g3 s o
correlate with poor breast cancer patient outcome. One third of TNBC patient samples have high = % 100 S +0 =X §. Radiance (p/sec/cm?/sr)
ADAMS levels, while it is undetectable in normal breast tissue. Half of all breast cancer 5‘?% 80 §§ 80 - é:—; A
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prototype reagent in mice, we validated a uniqgue antibody-based strategy that simultaneously Os ° = Control 19G ADP2
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We have now prepared a panel of pre-clinical, highly specific anti-human ADAMS8 mouse O 0N v o> o> OIS 075 @ 2> o® o O >0 - ~ i 7
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antagonist activity. Here the characterization of these antibodies is described. Antibody (20 ug/mi) Antibody (20 pg/ml) %é > ' —| 2';4”-'5
: A) Activity of ADP antibodies against the MP domain of ADAMS. HEK-293 cells were co-transfected to overexpress ADAMS and the g Y el
ADAMS Is a novel tﬂfg@t for TNBC treatment ADAMS-target protein CD23 (HA-tagged). Cells were then treated with 20 pg/ml of the indicated ADP antibodies or 1gG control in serum 2 E_LJ 3
free media for 16 h. Supernatants were collected and subjected to Western blotting to measure the amount of released cleaved CD23, using m g 2
ADAMS an anti-HA antibody. The average of three experiments is presented as percent relative to control 1gG (IgG) samples set to 100%. T o1 I
= Membrane-anchored protein synthesized as a proform that B) Activity of ADP antibodies against the DI domain of ADAMS. Antibody-mediated inhibition of ADAMS8 DI activity was tested by 0 - - S— — R

assessing the ability of CHO cells expressing a9p1-Integrin to bind to recombinant human ADAMS coated plates. ELISA plates were Miouse: 1 2 3 © 8151020222325283530 30404142 4 59101113 141821242027293031 37394344

coated overnight with 1.5 g recombinant human ADAMS. Coated plates were treated with 20 pg/ml of 1gG control or anti-ADAMS ADP Control 19G ADP13

antibodies, in triplicate, overnight at 4°C. Plates were washed and a single cell solution of 105 a9p1-integrin CHO cells in 1% BSA  Metastasis in mice treated with ADP antibodies. Mice from our MDA-MB-231-luciferace tagged TNBC recurrence model
supplemented DMEM media was added and incubated for 1 h at 37°C. Wells were then washed and photographed at 10X. Number of cells described in the previous panel were sacrificed when recurrent tumors reached a size of 900 mm3. Tissues were dissected out and
binding to each well was counted manually using the count tool in Adobe Photoshop software. The average of three experiments is ~ scanned for presence of metastases using biophotonic imaging. Total flux was calculated using Living Image (IV1S) software and
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= Has two functional domains: the MP (Metalloproteinase)
and the DI (Disintegrin) domain

Outside of cell

" Involved in growth factor shedding, cell adhesion, cell presented as percent relative to control 19G samples set to 100%. ADP antibody-mediated inhibition of ADAMS8 DI activity was also ~ graphed to demonstrate presence and extent of bone metastases in mice treated with ADP2 (A) or ADP13 (B) antibody vs control
migration, and proteolysis of the extracellular matrix assessed by the ability of MDA-MB-231 cells to migrate through a layer of HUVEC cells and similar results were obtained. 1gG. Representative images for each antibody are given.
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by the lack of phenotype of ADAMS deficient mice testing on pre-existing TNBC tumors in mice ADAMS Inhibition sensitizes TNBC cells to Cisplatin,

» Plays a key role in TNBC tumor growth and metastasis Doxorubicin and Paclitaxel

Dual antagonist anti-ADAMS8 antibodies cause significant reduction In

120~ (119G B 120 - L1 1gG C 120- * 019G

A  ADAMS Drives Primary Tumor Growth B ADAMS Drives Metastasis to the Brain grQWth of pre-exigting TNBC tumors A T SADPLE « SAOPL . SADRI3
147 _m shControl x shControl 2 100~ W CIS + ADP13 z 100 Q B DOX + ADP13 .*?100' § ‘\ WPAC + ADP13
. 0 i 8 80- " g 80 S 801
£12{ u G 100% (6/6 mice) A ADP2 B ADP3 C ADP13 D ADP19 2 80 § : § g w %
::1_()- ey | ~ ég - Control 1gG (1)8 — Control 1gG , (1)8 + Control 1gG * ég | =Control IgG § 601 § 3 60 % ? 0] §
& 2.00g +0.16 E 5] = ADP2 * 0.8{ = ADP3 0.8{ + ADP13 08l = S § c \ S §
% 0.8 ;E: 0:7_ t Day of treatment 074 ' Day of treatment 128% 0:7_ t Day of treatment .y 0.7 - t Day of treatment § 40 - § = 40 § E’ 407 %
= 06_ > 0.6: 47% 0.61 0.6 7 0 20 - \ - 20 - \ 20- \
= S o5l 0.51 0.5 \ \ \
& 0.4 - S 04 0.4 0.4 N & N
|E’ E 0.3. 0.3 0.3 CI%: 0\\ 150 UM D(())X: 0 1666  nM PACG:: 0 93.5 187  nm
0.2 0.08 g £0.01 0.2- g-i: 8-?: _ ADP13: 0 100 0 100  pg/ml ADP13: 025 0 25 pg/ml ADP13: 0 25 0 25 0 25 pg/ml
00n T, S — 8(1)4 S S S S s S SO S S S S s S S S S S s S S S S S Combination treatment of a monoclonal anti-ADAMS8 antibody with chemotherapeutic agents (CT). MDA-MB-231 cells
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Time (days) me (Bays) | o N Time (Days) | Time (Days) IgG for 24 h and then with the indicated doses of Cisplatin (CIS) (A), Doxorubicin (DOX) (B) or Paclitaxel (PAC) (C). After 72
A) Growth of tumors derived from MDA-MB-231 TNBC cells with ADAMS knockdown. MDA-MB-231 Tumor growth In mice treated with ADP antibodies. ADAI\/I8-p05|t|ve_ MDA-MB-231 'I_'NBC cells werg |m|_3Ianted In the MFP of h of treatment, cell viability was measured using a 3D MTT assay kit (Trevigen). *P < 0.05 Student’s t-test.
derived shControl and sShADAMS cells were injected into the mammary fat pad (MFP) of female NOD/SCID mice fe_male NOD/SCID mice (n=7/group). The tumors were allowed to grow until they reached asize of 50-70 mm>. Animals were the!'l Frea_ted The best combination of chemotherapy + anti-ADAMS antibody will be identified in vivo
(n = 7/group). Tumor volume was measured 2x/week (mean = s.e.m.). *P = 1.4E, Student’s t-test. At the end of with 10 mg/kg of either (A) ADP 2, (B) ADP3, (C) ADP13, (D) ADP19 or their respective isotype-matched controls in 1.p. injection — .
the experiment, tumors were photographed and weighed (mean =+ s.e.m.). B) Brain metastases. Presence of brain 3x/week. Tumor volume was measured on the indicated days (mean = s.e.m.). *P < 0.05 Student’s t-test. Treatment with ADP2, ADP3, Strategy f()r futu Fe Cl | n|Ca| testl ng
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Similar activity was seen with the full panel of 17 novel anti-ADAMS mADs Recurrence-free survival in mice treated with ADP2 and ADP13 antibodies vs 1gG controls. Luciferase tagged MDA-MB-231 cells = Decrease metastasis

A) ELISA assay demonstrating specific binding of novel anti-ADAMS antibody. ELISA plates, coated with 0.5 | were injected into the MFP of NOD/SCID mice. When tumors reached a volume of 50-70 mm3, mice were randomly distributed into two
Hg/ml of the indicated recombinant ADAM proteins, were incubated with one of 17 novel anti-ADAMS8 mouse | groups and treated with 10 mg/kg of either ADP2 (A), ADP13 (B) or their control 1gG 2x in the span of a week. Tumors were resected
monoclonal antibodies (mAbs), termed ADPs. Binding was detected using an anti-mouse-HRP secondary antibody. | when they reached a volume of ~200 mm3. Treatment was continued 3x/week for 12 weeks. Tumor recurrence was measured by palpation This work was supported by grants from the NIH/NCI (R41 CA200161, R21 CA194955)
B) FACS histogram of antibody binding to native ADAMBS8 expressed on the surface of HEK293 cells. | and Kaplan-Meier curves generated using Prism 7 software; p-values were calculated using a log-rank test. Overall survival (endpoint | ’
HEK293-empty vector (EV) or HEK293-ADAMS8 (A8) expressing cells were incubated with anti-ADAMS8 I defined as recurrent tumor of 900 mms3) was also significantly increased with ADP2 and ADP13 treatment.

= Sensitize TNBC cells to standard chemotherapeutic agents
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antibody and subjected to FACS analysis. ADP2 and ADP13 significantly increase recurrence-free survival, and overall survival Corresponding authors: sonia.das@tufts.edu; nora.mineva@adectopharma.com




