Developing a CD71-Targeting Probody™ Drug Conjugate (PDC) for Activity in Multiple Solid Tumor and Lymphoma Models and for Tolerability in Non-human Primates
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ABSTRACT
ProbodyT.'VI thera.peutics are antibody prgdrugs des.igned to remain Iargely inact?ve until proteolytically activatec.l in the Figure 3: Probody Therapeutics are Protease-Activatable Antibody Prodrugs A less cleavable substrate is equa”y efficacious than a more cleavable CX-2029 is as hlghly and equally efficacious as CX-2019 in multiple CDX models
tumor microenvironment (TME), potentially enabling the safer targeting of antigens that are highly expressed in both
tumor and normal tissue. CD71 (transferrin receptor) is an example of an ideal Probody Drug Conjugate (PDC) target Su bStrate NCI-N87 OV-90
not only because it efficiently internalizes and can deliver a cytotoxic payload intracellularly, but also because it is L | bl b M | bl b c00 - 1000 -
expressed at high levels both in many different tumor types as well as in dividing normal cells. We have previously Substrate Linker ess cleavable substrate ore cleavable substrate ~®- vehicle _ ~®- vehicle
demonstrated that while an anti-CD71 antibody drug conjugate (ADC) is highly toxic, a CD71-targeting PDC is both Par?ntal . _ “; sood W cx.z01s & s00d -m- CX-2019
efficacious in mouse tumor models and well tolerated in non-human primates. Antibody - Stable in vivo in circulation 1200 7 25007 e venicte c ' E Y
Two key components of a Probody therapeutic prodomain that reduce its binding to normal tissue and allow for its - Preferentially cleaved by tumor o T Venicle " | & rsotypemmac o | ™ cx-2029 ® 600 cx-2029
tumor-specific activation are 1) a mask that reduces the ability of the antibody binding site to interact with target proteases g 10007 e cx-2019;1.5mpk £ 20001 -A cx2016; 2mpk : 200 3
antigen and 2) a protease-activatable substrate that is cleaved in the TME resulting in removal of the mask. Here, we £ 8001 —o= cx-2019:3mpk ® 1 == cx-2016;3mpk o | > 400-
demonstrate how modulating mask strength and substrate cleavability can impact efficacy and safety of a CD71- Z ; 1ol > 200 °
targeting PDC in preclinical models. Through this process, we have selected a lead molecule, CX-2029, for further /zh J 5 600" 2 oo ; | £ 2001
development. CX-2029 is a CD71 targeting PDC conjugated to vcMMAE with a Drug to Probody Ratio (DPR) of 2, Protease > oo N 2 100 - '
achieved by purification. - . o Maskina Peptide ° ° - _} 0 T T
At comparable dose levels, a more strongly masked PDC, CX-2018, was less efficacious in a mouse xenograft tumor ) Dysregulgted act|V|t>/ of specific R d P . L S 2001 E e ) ; 1; -- -}' ’ 0 ' ' ' 0 10 20 30 40 50
model compared to PDC CX-2016, which has a weaker mask, demonstrating that mask strength affects anti-tumor proteases In cancer tissue - Reduces antigen binding _ " 04 : i : ——¢ 0 10 20 30 Days PostDose
activity. Further, PDC CX-2019, which has the same mask but a less cleavable substrate than CX-2016, was similarly - Cleaves.ma.sk .to enable Probody - Released from Probody therapeutic 0 ' ' ' ' ' ' ' 0 5 10 15 20 25 30 35 _ pavs P °s_t Pose _
efficacious in a mouse xenograft tumor model, demonstrating that both substrates are sufficiently cleaved in the TME therapeutic binding upon cleavage of substrate linker, ° ° oo Te 2028 30 38 Study Day (postdose) Flgure 0: Examples of smgle dose of 3mpk CX-2019 or CX-2029, at a toxin matched
to activate the PDCs. However, CX-2019 was better tolerated in NHP at 6 mg/kg than CX-2016, suggesting that the less producing a fully active antibody Study Day{postdose) dose, resulted in regressions in the above CDX models.
cleavable substrate in CX-2019 leads to a better therapeutic index. Using a LC/MS/MS method, we showed lower levels _ . o
of circulating activated CX-2019 compared with circulating activated CX-2016, which is consistent with CX-2019’s Figure 5: Single dose of CX-2016 or CX-2019 (same, lower affinity, mask) are equally . . : : . :
improved tolerability. Lead CX-2029 contains the same mask and substrate as CX-2019 but differs in having a DPR of 2 * Probody therapeutics mitigate on-target toxicity by minimizing target binding in normal tissues efficacious in HT-29 CDX. Note that the contribution of substrate to efficacy is less apparent CX-2029 is as hlgh|y efficacious in multlple CDX and PDX models
versus ~3 for CX-2019. Up to 6 mg/kg of CX-2029 as a single dose produced complete regressions and durable in the context of this mask : - - Table 3. More than 40 CDX
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These data demonstrate that, in preclinical models, changes in mask strength and substrate cleavability can enhance N _ N _ o CDX 1 CDX m_Odels Were_
the efficacy and tolerability of Probody Therapeutics and have the potential to enable the safe and effective targeting  We have developed a PDC, CX-2029, which enables the safe and effective targeting of CD71 Substrate cleavability and DPR influence tolerability of CD71 PDCs in cynomolgus monkeys ovar DX = . ag_nostlcally run with no
of highly expressed tumor antigens like CD-71. CX-2029 is currently under development, with an IND filing expected in varian DX . prior evaluation of CD71
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Figure 2: EC,, values represented for 5 0 8 16 24 32 0 10 20 30 40 50 . i : : : : : : The lower DPR 2 purified PDC resulted in improved tolerability in NHP whilst maintaining
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Figure 1: Panel of IHC images I(':re]ﬁslir\:vehi.?cuelslcahcﬁ\?;te;egrgﬁn;%%ne Figure 4: Single dose of CX-2018 and CX-2016, at 3mpk in HT-29 cell line derived * (CX-2029 was better tolerated in monkeys than the parental ADC with matching DAR, which was
represent strong staining in the stated ' L xenograft (CDX). The lower affinity mask PDC gives complete regressions and the high e CX-202 - 1 . : | d aft e ’) k
oS _ - ) . . - monstrates improved tolerability when administered at a higher not tolerated after a single dose at 2 mg/kg
indications. Graph represents 2/3+ shows the same activity as the ADC affinity mask results in marginal TGI after a single dose. Both CX-2018 and CX-2016 have C 029 demonstrates improved tolerability en ad stered at a highe
staining at metastatic sites in patient the same, more cleavable, substrate. Same result were observed with a less cleavable dose compared to CX-2019 S SO e Uiy Ui Al e e N8 e s i Z06E
tumors. substrate (data not shown).
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