&,

> CBX-12: A low pH targeting alphalex™-exatecan conjugate for the treatment of solid tumors
‘. CYB R EXA R. Aiellol, S. Gaylel, J. Bechtold?!, P. Bourassal, J. Csengery?, K. Deshpandel, K. Jonesl, R.J. Maguire!, D. Marshallt, H. Moorel,
‘ .‘;o THERAPEUTICS L. Lopresti-Morrow?, L. Tylaskal, T. Paradis?t, Q. Zhang?!, R.S. Bindra?, P. M. Glazer?, P. Hellsund! and V. Paralkar?!
1Cybrexa Therapeutics, New Haven, CT, USA. ?Yale School of Medicine, Dept of Therapeutic Radiology, New Haven, CT, USA. #6249

Abstract Specific Release of Exatecan Payload in CBX-12 Tumor Targeting Enables CBX-12 Is Effective as Both Single Agent
Tumor by CBX-12 Durable and Potent Anti-Tumor Activity and in Combination in a TNBC Model

Kropmsomerase inhibitors are potent DNA damagmg\ / _ / Zw LI} / 3500 —e— \/ehicle 5 120. \
agents with great potential as anti-cancer drugs for a 60000 F:g:nle 1. Plas;_r:a PKdof - | ' “E 1000 ~* 5 Mg/kg CBX-12 : e, W:#:-%

i - it = alphalex peptide an T q ? - P = - N7 S
W|d_e_ E'ange of solid tumors. Howe_ver, dose I|m|t|r!g §50000_ released exatecan after a —~ o] g — % —— 10 mg/kg CBX-12 : — ¥
tOXICItIes SUCh as myelosuppreSSIon and gaStrlc % 40000 Single i'v' dose Of smglkg E ”o 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 <4L7 60 63 66 69 72 75 E 2500- = = 20 mg!kg CBX 12 E 80
toxicity have prevented them from reaching their full £ CBX-12 in the rat. Less than £ 2000 | =paysosea = 2000- A Dose CBX.12 *

. o . o . e - ] i - . . o, i -
clinical potential. Targeting topoisomerase inhibitors ¢ 30000 z'pha'('e’: Pepz;’e gv:f:eﬁ::;'r‘::::;zc:f:er 2 1150 t 2 1500

- - - - - . . = Free (released) exatecan exatecan -
with antibodies (i.e., antibody-drug conjugates; ADCs) is ‘é 200000 30h in circulation. Data are = 1300 E
one solution to enhance the therapeutic window of & o000 warheadI expressed as means : SEM. > 1250- i~ 10007

. - - . o I c
these agents, but this approach typically limits 0 reease 2 1000 S 500-
applicability to a small subset of patients with tumors 0 5 10 15 20 25 30 = 750 =
expressing the target antigen. Time (Hrs) S 500- 0 10 20 30 40
Single 5 mg/kg dose Q CBX-12
of conjugate in rats (IV) = 250/ .-—-;‘"‘« AAAL RBAALE  AALL =Days Dosed
We have recently developed the alphaleXTM tumor- 0- : R A TR o _ﬁ’* s Figure 8. Single agent efficacy of CBX-12 in nude mice bearing MDA-MB-231
H Tmi H 0 3 6 91215182124273033363942454851545760636669/7275 - : 3 )
target'ng platform to overcome the limitations of ADC- = Davs Dosed triple negative breast cancer flank tumors. Animals were dosed QDx4/week
based therapeutic strategies. Rather than targeting a 1251 o Figure 2. Tumor and bone RRRRARRRRE Y i.p. for three weeks. Inset displays percent change in body weight relative to
.o . . . . — - [ -
specific antigen, alphalex™ consists of a unique variant E + bonemarow  marrow PK of alphalex ST /i Sg tﬁgﬁzﬁg E?E?Sn day 0. Data are expressed as means : SEM.
of pH-Low Insertion Peptide (pHLIP®; References 1-3) S peptide after a single i.p. - VVehicle  amount of P g 5
which targets the low pH environmer:t of the tumor, a £ s dose of 10mg/kg CBX-12 in e T 22 umoles/kg Exatecan L
) 9 P o ? s mouse. Data are expressed < 5.2 umoles/kg CBX-12 —~ 4000 ¥ Untreated control 3 4
universal feature characteristic of all tumors due to the g s as means + SEM. Figure 5. Comparison of efficacy of dosing equimolar amounts of either e -+ 5 mg/kg CBX-12 g
Warburg effect. These alphalex™ conjugates form an 3 - CBX-12 or unconjugated exatecan in nude mice bearing HCT116 colorectal £ 39901+ 0.33 mg/kg talazoparib ‘ 2w
alpha helix only in low pH conditions, allowing for E% 251 cancer flank tumors. Animals were dosed QDx4/week i.p. for three weeks. g 3000 + 5 mg/kg CBX-12 + 0.33 mg/kg talazoparib RN YR E Y Y YT
- - - PR Inset displays Kaplan Meier survival curve. Data are expressed as means + = | A Dose CBX-12 Gl A Doy Doses
insertion of the peptide within the cancer cell oo , . , A = 2500 _ LAALLAALAALLAALAL
membrane, delivery of C-terminal warheads across the o 10 2'3_ -(H 3)'0- W 50 SEM. 10 | S 00 A Dose talazopario
. ime (Hrs S a0 -
membrane, and subsequent intracellular release of the o~ 20001 g 15004
agent via glutathione reduction of the linker, thereby Single 10 mg/kg dose £ 17501 " ' = _
) I ) - of conjugate in mice (IP) £ 8 40 1000
allowing for tumor-specific intracellular delivery in an g 1500 & —|—‘ § 5001 i
antigen-independent manner. S 12501 o N s g +—* — —
. IO 2 1000 Ll il Somsposes T T T %0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34
v h hocized and develoned CEX.A2 CBX-12 Avoids the Dose Limiting Bone 5

yorexa as Ssyninesize an eveliope - y an . .. 3 1 e e SAEE T =Days Dosed

alphalex™ conjugate of the potent topoisomerase Marrow an d Gl Toxicilties Of Exatecan g 500 LLUILELELELELELED
Q - - - - -y = -

inhibitor, exatecan. CBX_12 provides additional proof of = 250.- Flgure 9. Combination efflcacy of CBX-12 and talazoparlb in nude mice
mechanism to the alphalex™ platform bv displavin ol e bearing MDA-MB-231 triple negative breast cancer flank tumors. Animals

P . P - .y P . y d / 120~ Figure 3. Total bomx 0 3 6 0 12 15 18 21 24 27 30 33 36 39 were dosed QDx4/week i.p. for three weeks with CBX-12 and QDx18 p.o. with
remarkable tumor-targeting and efficacy in preclinical — marrow counts from AdAl AAAL =DaysDosed talazoparib. Inset displays percent change in body weight relative to day 0.
models. These superior properties of CBX-12 allow us 100- the femurs of tumor /| = 2.6 umoles/kg Exatecan {ata are expressed as means + SEM. /
to greatly enhance efficacy while avoiding dose-limiting bearing nude mice + Vehicle arf:;;‘?nf 2.6 umoles/kg CBX-12
bone marrow toxicity when administering equimolar S 807 T :::: ;d;:: fl :;/::of Exatecan il gg PWD:ESJ{EQ E’éﬂefza“ .

- < - - . moiles -

doses of unconjugated exatecan. We have 8§ o either CBX-12 " g Conclusions
demonstrated that our lead alphalex™ candidate, CBX- 5 (equivalent to 10, Figure 6. Single agent efficacy of CBX-12 in nude mice bearing MKN45 HER2 . CBXA2 disol — : - ~
12, is both safe and has potent anti-tumor activity in S 404 20'“9/!‘9 CBX-12) or negative gastric cancer flank tumors. Animals were dosed QDx4/week i.p. * - displays exquisite plasma stability and tumor
preclinical models, and we plan to rapidly move forward unconjugated for two weeks. Inset displays Kaplan Meier survival curve. Data are targeting ability in vivo.

] . ’ 20 exatecan expressed as means + SEM. . CBX-12 d t displ th b d
with the clinical development of CBX-12 (equivalent to 1.15 oes no ISplay the severe bone marrow an

K / | 2.3mglkg exatecan’) L™ i gastric toxicities that limited the clinical utility of
vehicle 2.6 5.2 2.6 5.2 dosed QDx4 i.p. g "o exatecan.
" Exatecan (umoles/kg) CBX-12 (HMmoles/kg) Data are expressed . . ) - - - .
alphalex™ Enables Antigen-Independent 0 ae racoms 2 SEM. = Vehide ; CBX-12 is safe and displays potent, antigen independent
: & 1500~ B t00p anti-tumor activity in multiple preclinical models.
Tu mor Tar etl N CBX-12 exatecan = -=- 10 mg/kg CBX-12 s - - - .
g g Vehicle 5.2 pmoles/kg 5.2 pmoles/kg £ — 20 mg/kg CBX-12 0w " - Cybrexa plans to rapidly move forward with the clinical
- ~ 2 A Dose CBX-12 : - . development of CBX-12 as our lead candidate. D
Ami-cancesra”gr;(lent I Figure 4. Stomachs of tumor % 1000 - I Wk Ll =paysDosed
ell-Immolating Linker - - -
iti bearing nude mice either >
pH-Sensitive :._
{ pHLIP® Peptide excised (top row) or in situ o Referen CeS
P oxatecan (bottom row; highlighted by 5 s00- - ~
NS arrow) after dosing of c 1 Rather than targeting a specific antigen, alphalex™ includes a pHLIP® peptide.
3 5.2umoles/kg of either CBX-12 o pHLIP® peptides are a family of pH-Low Insertion Peptides that target acidic cell surfaces.
(equivalent to 20mg/kg CBX-12) = 0 pHLIP® was developed at Yale University and the University of Rhode Island, and is
In normal tissue In cancer tissue Free anti-cancer agent or unconjugated exatecan 6 ZIU' 4IU ﬁlu eXCIUSiVEIy licensed to pHLlP, Inc
./ ® (eqttlivale;\:’to 2(-’3;‘3/29_ Ui LWL Ll = DaysDosed 2Wyatt LC, Lewis JS, Andreev OA, Reshetnyak YK, Engleman DM. Applications of pHLIP
éxatecan) dose X4 1.p- Technology for Cancer Imaging and Therapy. Trends Biotechnol. 2017. Jul; 35(7):653-664.
alphalex™ comprises In the IoprH tumor | The peptide theln The linker cleaves within Figure 7. Single agent efficacy of CBX-12 in SCID mice bearing JIMT-1 HER2 gy ging Py ( )
tgrﬁﬁlg%mgggt?dné?: T,ggg;‘t’lgg}mﬂst Inserts the C-ter agent the gﬁ:!_igg;gﬁeaagsee:t the & K ooy positive, trastuzumab-refractory breast cancer flank tumors. Animals were *Wyatt LC, Moshnikova A, Crawford T, Engleman DM, Andreev OA, Reshetnyak YK. Peptides
proprietary linker, and an alpha helix across the cell directly into the cell - e ‘ dosed QDx4/week i.p. for three weeks. Inset displays percent change in of pHLIP family for targeted intracellular and extracellular delivery of cargo molecules to
anti-cancer agent membrane cytoplasm / body weight_ Data are expressed as means + SEM. N tumors. Proc Natl Acad Sci USA. 2018 Mar 20,115(12)E2811-2818 )




