A novel Carbonic Anhydrase IX targeting radiopeptide, **Cu-PD-32766 and 1/’LLu-PD-32766,
exhibit promising theranostic potential in ccRCC tumors.
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Introduction

177_u-PD-32766 showed robust in vivo anti-tumor effects.
Tumor growth

PD-32766 shows selective and strong binding to CAO.
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« Carbonic Anhydrase 1X (CA9) is a zinc metalloenzyme that regulates the pH for cell growth?, Tablel. CA9 binding affinity of metal-conjugate PD-32766 Weight change ratio
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« CA9 is considered an attractive theranostic target and is upregulated in a variety of cancers, especially, in » " " Ka(1/Ms) kd(L/s) KD (M) B S
95% of clear cell renal cell carcinoma (ccRCC) due to von Hippel-Lindau (VHL) loss of function?. po B o g o : : 0 = 900- -e- Saline, QW x3 .2 110+
e PD-32766. a selective CA9 bindin li : : . £ . ’ H D I PD-32766 7.51x10 457 x 10 6.09 x 10 é = 177 pP ) o]
, g macrocyclic peptide with DOTA, was identified by PeptiDream’s . : : = Lu-PD-32766, single dose =
proprietary PDPS (Peptide Discovery Platform System) technology, which displays peptides with huge B w | ek d e | e e ke om o+ | "CU-PD-32766  3.78x10°  6.11x10° 1.11x 1070 N 00- - 177 4-PD-32766, QW X3 Gé')’ 1057
diversity (>10%). o _ _ _ Figure4. Cross-reactivity to other CA family proteins "'LU-PD-32766  8.44x10° 4.76x10° 5.64x10* S & 100
» Here we demonstrate the promising theranostic translational potency of PD-32766 for CA9 expressing £ 300 E
tumors including ccRCC. Table2. Species cross-reactivity of PD-32766 analysis (KD (M)) E 2 951
PD-32766 Normal cell ccRCC tumor cell
| :-@ Disanosis (Normoxia) (VHL loss of fuction) Human CA9 Mouse CA9 Rat CA9 Monkey CA9 Dog CA9 0 : : : : : . ! ; 90 ——
Proteoglycan domain D1 K Q i e PD-32766 6.09 x 1011 4.97 x 108 4.63x 108 3.67 x 1010 4.37 x 1010 0 7 14 21 28 35 42 49 0 7 14 21 28 35 42 4
Catalytic domain ,_‘:,f.é;..f-@.Therapy Prolyl\@' o HIF_’1 o © e Surface plasmon resonance (SPR) analysis of PD-32766 _ _ _ Days after 1S_t dose _ Days after 1st dose
HCO, + H* hydroxylation () -\, o (®\] To analyze cross-reactivity of PD-32766 to other CA family proteins, His tagged human CA4, CA9 and CA12 were Figure7. In vivo efficacy of *//Lu-PD-32766 in VMRC-RCW xenograft mice. _ _
(v ) Dira) | - captured through His antibody on a sensor chip. To analyze species cross-reactivity of PD-32766, Fc tagged human, At 14 day after VMRC-RCW inoculation, mice were divided into 3 groups with 6 mice per group: (1) saline (2) single
Extracellular + H,0 Y v mouse, rat, monkey, dog CA9 proteins were captured through Protein A on a sensor chip. PD-32766, "tCu-PD-32766  dose of *"’Lu-PD-32766 (30 MBq) (3) repeated dose of *""Lu-PD-32766(30 MBq, QW 3times). A 30 MBq dose to mice
QLD r Upregulate or "tL_y-PD-32766 was flowed onto a sensor chip in which protein was captured, and the association and disassociation ~ is equivalent to 7.32 GBq in human, which is a clinically used dose. (cf: Lutathera® is administered at 7.4 GBq/dose
‘JF'M constants were analyzed in humanS)). Data are shown as mean = SEM.
intracellular ¢ § JRiereer e e o) PD-32766 clearly detects ccRCC tumor with rapid renal clearance. PD-32766 has rapid blood clearance and large safety margin.

Figurel. Structure and function of CA9 ¥

Figure2. Molecular mechanisms of CA9 expression in ccRCC 4 = 10,000 Table4. Predictec! hu_ma_n 64_Cu—PD-32766 dosimetry
CAQ9 is an enzyme with an extracellular catalytic domain  Loss of VHL function stabilizes HIF1o., which induces CA9 £ —=—Male based on rat biodistribution of 4Cu-PD-32766
that converts carbon dioxide to bicarbonate ions. expression in ccRCC even under normoxia. 5 1,000 - —=Female Organ Absorbed dose  EBRT limit  Allowed dose
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[4, Continuously evolving platform} SNIRIILL, Figure5. PET-CT imaging of 6‘_‘C_u-PD-_32766 iIn VMRC-RCW xenograft mouse _ _ Co (ng/mL) 9112 + 334 7372 + 2126 Lungs 0.002 20%) 8969
' . - A [3. High rate of hit finding success} 64Cu-PD-32766 (4.3 MBq) was injected intravenously to xenografted mouse (N=3). PET-CT imaging was performed AUCis (h*ng/mL) 4353 + 320 4181 * 465 Predicted clinical dose of ®4Cu-PD-32766 is 148 MBq.
v'Continuous expansion of Pltyivivivivivie e at 1-, 4-, 24-, and 48-hours post-dosing. PET-CT= positron emission tomography- computed tomography. Human estimated effective dose (male): 0.0118 mSv/MBq.
AA building blocks that INAANNAAR, rounds of selection Tarf‘ft v Discover high affinity and PK parameter and dosimetry test in rat N | |
libraries can be made with PRI, e protein highly selective macrocyclic To evaluate PK parameter in rat, male and female SD rats (n=3 each) were injected intravenously with 2.5 mg/kg of

and optimized from Amplify recovered 5

PD-32766. At 0.5-, 1-, 2-, 4-, 6-, 24-hours post-dose, the plasma concentration of PD-32766 was measured by LC-MS.
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At 6-, 24-hours post-dose, the plasma concentration of PD-32766 was below the detection limit.

target quickly and efficiently
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¥’ Automation of the platform  Automated PDPS " o 140 - 140 - For dosimetry, SD rats were injected intravenously with 2.3 MBq of #4Cu-PD-32766. At 0.082-, 1-, 2- , 4-, 6-, 20-, 24-
(high throughput) INENININININLNSN. - Workstation Peptide binder m 4h = 4h hours post-dose, radioactivity levels were measured in each organ by cut-and-count method (N=3, each time point).
\./ N 120 - 120 1 w24h Predicted human dosimetry and human estimated effective dose were calculated using OLINDA/EXM version 1.0. .
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e MAG  H-score:300  H-score:200  H-score: 260 O 0 - PD-32766 selectively and strongly binds to CA9 regardless to metal ions chelating.
i , || AT, | S 60 - 8 60 - . 64Cu-PD-32766 highly specifically detected CA9 expressing tumors in PET-CT, which is similar to the
© 2001 %10 : 40 40 - biodistribution of 1""Lu-PD-32766, indicating that ®4Cu-PD-32766 PET imaging is valuable to select
s | = patients with CA9 positive tumors, and evaluation of the efficacy of 17/Lu-PD-32766 treatment.
T 20 A 20 1 « 177Lu-PD-32766 showed evident in vivo anti-tumor effect and good tolerability in a clinically relevant
1007 0 - 0 i | ccRCC xenograft mouse model at a clinical dose.
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ccCRCC  pRCCtypel pRCCtype2  chRCC SR e e S 2 E= = € X  Clinical imaging study of °*Cu-PD-32766 in ccRCC patients is on-going in Japan.
Figure3. CA9 H-score comparison between renal cancers and VMRC-RCW xenograft model = S T qév
VMRC-RCW (5 x 106 cells) was subcutaneously inoculated into 6-wk old BALB/c nude mice. On day 17 after inoculation, = ks 5 = : : :
the tumors were collected. VMRC-RCW tumors and Human kidney tumor tissue array (KD2001, TissueArray.Com LLC) Figure6. Biodistribution of 4Cu-PD-32766 and 177Lu-PD-32766 in VMRC-RCW xenograft model g E\:Jv.leht/ﬁ s'feﬁ;if; SDSFTE# ﬁgcénii ,JAE,Iglo(r:er;frgj,Ze(ioa?.;Zgﬁg?’g;fgezrggei.lgbos;9(2):802-11.
were immuno-stained with the anti-CAIX antibody (mouse clone M76) at 0.38 ug/ml. (a) The H-score was calculated VMRC-RCW xenograft mice were prepared in the same method as for Figure 3. Mice were injected intravenously 3)  Alterio V, Hilvo M, Di Fiore A, Supuran CT, Pan P, Parkkila S, et al. PNAS. 2009 Sep 22;106(38):16233-8.

according to the following formula: H-score = [(0 x % negative cells) + (1 x % weak positive cells) + (2 x % moderate Rathmell WK, Chen S. Expert Rev Anticancer Ther. 2008 Jan;8(1):63-73.

with 4.3 MBq of 84Cu-PD-32766 or 2.8 MBq of 1//Lu-PD-32766. At 4, 24, and 48 h post-injection, mice (N=3, each 4

.- .- . . - . - 5 Strosberg J, EI-Haddad G, Wolin E, et al. N Engl J Med. 2017 Jan 12;376(2):125-135.
positive cells) + (3 x % strqng positive cells). (p) Representative IHC staining images of ccRC_:C tissue array and V_I\/_I RC_- time point) were sacrificed. The percentage injected dose per gram (%ID/g) was then calculated by weighing the 6; Wahl RE Sgouros G, Iravani A, et al. J Nucl Mged_ 2021 Dec:62(Suppl 3):(223-353.
RCW tumors. pRCC = papillary renal cell carcinoma, chRCC = Chromophobe renal cell carcinoma, MAG = magnification. organ and counting the radioactivity with a gamma counter. Data are shown as mean * SD. 7) B Emami, J Lyman, A Brown, et al. Int J Radiat Oncol Biol Phys. 1991 May 15;21(1):109-22.

Similar CA9 H-score indicates VMRC-RCW xenograft model is a clinically relevant system. 8) Lawrence BM, Ellen DY, Andrew J, et al. Int J Radiat Oncol Biol Phys. 2010 Mar 1;76(3 Suppl):S10-9
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