VIP943 Is a Novel CD123 Antibody Drug Conjugate with in Vitro and In Vivo Efficacy in Acute Myeloid Leukemia (AML

Beatrix Stelte-Ludwig!, George Clemens
Hans-Georg Lerchen?!, Ahmed Hamdy?

Vincerx Pharma GmbH, Monheim, Germany; 2Vincerx Pharma Inc., Palo Alto, CA, USA

INTRODUCTION

VIP943 is a novel aCD123 antibody drug conjugate (ADC), binding to the IL3Ra
chain (CD123). VIP943 combines the new payload class of kinesin spindle protein
inhibitors (KSPi) with a novel legumain-cleavable linker, which is specifically cleaved
in the lysosome. KSP inhibition results in the formation of characteristic monopolar
spindles (monoasters) and subsequent mitotic catastrophe. Consequently, KSP
selectively acts on cells undergoing cell division. Our KSPi is a mitosis-specific drug
optimized for significant retention in the tumor cell resulting in a favorable efficacy
and safety profile. Current treatment options (eg, cytarabine with anthracyclines)
for patients with acute myeloid leukemia (AML) are associated with severe
toxicities, making these treatments unsuitable for elderly and vulnerable patients.
For this patient population, the current standard of care (SOC) is a combination of
venetoclax and azacitidine, yet novel therapies are still needed.

Figure 1. VIP943 mode of action.
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Table 1. Summary of AML
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All samples were sensitive to VIP943 treatment, but only sample 15358 showed
sensitivity to venetoclax. No improved efficacy was observed by co-treatment
of VIP943 with venetoclax.
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(2) VIP943 is internalized upon binding to CD123
and delivered to the lysosomes of the cancer
cell. Here, legumain cleaves the linker and
releases the KSPi payload.

{8) 5P it the inesinspidieprotein and
prevents the ion of the mitotic spindle,
feading tomittic catastmpne and cell death,

@) me CellTrapper™ modfication of the KSPi

load prevents diffusion of the KSPi, allowing
fcr intracellular accumulation and preventing
off-target activity of the payload after cell death.

METHODS

Depletion assay of bone marrow (BM) samples derived from patients with AML

BM samples were treated with VIP943 monotherapy at different concentrations (0.1pM to 1uM). One

concentration (16.5nM) of venetoclax was tested as single agent. Combination treatment was performed as a

dose-response curve using 8 different concentrations of VIP943 combined with one fixed dose of venetoclax; cell

counts were read by microscopy.

Proliferation assay of BM samples derived from patients with AML

Patient-derived BM samples were stained before incubation with a cytokine cocktail (SCF, IL3, IL6, FLT3L) for 72 h.

Flow cytometry an

CD123 expression on tumor cells was analyzed by flow cytometry using the anti-CD123 antibody clone, 6H6.

In vitro cytokine release assay

Peripheral blood mononuclear cells (PBMC) were freshly prepared from whole blood of 10 healthy human donors

and incubated with Antibodies/ADC coated on a mitrot‘\ter plate. Cytokine release was measured after 24h.

Immunophenotyping assay in non-human prima

Non-human primates were dosed with 10mg/kg or zomg/kg VIP943 as a single dose. Peripheral blood populations

were analyzed at the indicated time points: B cells (CD20+/CD3-), T cells (CD3/CD20-), Th-cells (CD3+/CD20-/CD8-),

}f;ce\\s (c)03+/cnzo»/cbs+), NK-cells (CD3-/CD16+), Basophils (FceRla+/CD303-/Lineage-) and pDC (303+/ FeeRla-
ineage-).

In vivo study of VIP943 in mono- and combination therapy in patient-derived AML mouse model

VIP943, azacitidine and venetoclax were evaluated in an AML patient-derived mouse model. Tumor was

transplanted in NOG mice. VIP943 and isotype-ADC were dosed at Smg/kg q7D, azacitidine was dosed at 2.5mg/kg

ADXS, and venetoclax was dosed at SOmg/kg, GDXS over 3 weeks. Same dosing was used in the combination arms.

luation of VIP943 in with ozogamicin (Gem-Oz) and gemtuzumab-KSPi ADC

Non-human primates (NHP; 1M/1F) were treated with a non-toxic single dose of Gern-Oz (3mg/kg), gemtuzumab-

KSPI-ADC (3mg/kg) or VIP943 (20mg/kg). Collection of whole blood samples was performed on day 1, day 3, day 7

and day 14. Hematology and serum chemistry evaluation were performed. were

RESULTS

Ex vivo Analysis of Patient-Derived Bone Marrow Samples

We used bone marrow (BM) samples from AML patients ex vivo to test our
compound VIP943 in a depletion (without cytokine addition) and proliferation
assay. Patient characteristics are summarized in Table 1. All analyzed patient
samples were positive for CD123 expression (Fig. 2A). In the depletion assay, only
the samples which showed spontaneous proliferation were sensitive to VIP943
treatment in accordance with the mode of action of the KSPi payload (Fig 2B). This
spontaneous proliferation is generally associated with poor prognosis.
Combination with venetoclax did not improve the depletion efficacy of the
patient-derived cells.

Efficacil ECsovalues in low as well as high CD123 expressing patient samples.
This confirms the benefit of our KSPi payload designed to allow accumulation in
the tumor cell resulting in significant cell death also at low target expression
(Fig. 2A, B). NA: Not analyzed.
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Efficacy of VIP943 in a Patient-Derived AML Mouse Model delivers
Complete Response in Combination
In this low-moderate CD123 expressing PDX mouse model, all monotherapies
demonstrated inferior efficacy compared with combination (Fig. 3A). While
combination of VIP943 and venetoclax (Ven) improved efficacy and survival, the
combination of VIP943 with azacitidine (Aza) only improved survival. Ven+Aza
bination revealed signifi tumor regression resulting in two complete
responses (CR, 22%) at the end of treatment. The triple combination of
Ven+Aza+VIP943 enhanced the impact on tumor regression achieving 5 CRs (56%)
and significantly prolonged survival time (Fig. 3A and B) without increased toxicity.
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Cytokine Release and Immunophenotyping Profile of VIP943

In a human PBMC cytokine release assay, VIP943 did not induce the release of
cytokines, compared to positive controls (Fig. 3A). In an immunophenotyping
study in non-human primates, one dose of VIP943 led to a reversible reduction in
C€D123"% basophils (Fig. 3B). Other blood cell populations showed no change.

Figure 3. Cytokine release assay and
immunophenotyping. (A) In vitro
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Safety of VIP943 in Non-Human Primates (NHP) Compared to Gem-Oz

In a NHP toxicology study, VIP943 was compared with Gem-Oz. Additionally, we
included a newly generated ADC using a gemtuzumab biosimilar as the targeting
antibody conjugated to our linker and payload (Gem-KSPi ADC). This allowed the
direct comparison of the effector chemistry of Gem-Oz to our linker and payload
since the target (aCD33) was the same. The effect on hematology and serum
chemistry after a single application of nontoxic doses was evaluated.

+ CD33+/CD123+ basophils showed an expected decrease but treatment with
VIP943 and Gem-KSPi-ADC demonstrates a full recovery over the observation
period, whereas Gem-0Oz showed increasing severity.

Significant impact of Gem-Oz on platelets, WBC count, reticulocytes and
lymphocytes was seen with increasing severity over time. In contrast, the Gem-
KSPi-ADC shows no effect on WBC count, lymphocytes or platelet counts.
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5. Hematology findings after single dose VIP943
A) oty sificont o of basopta counts Il groups with reversiity cnly n groups 2 and 3, B)Signficant recucton
in WBC count and lymphocytes with Gem-Oz. €) Critical drop of platelet counts in both animals of the Gem-Oz group
only. D) Reduction of RBC count and of reticulocytes detected only in the Gem-Oz group. E) Corresponding decrease in
hematocrit in the Gem-Oz group.
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Gem-Oz Toxicity Ameliorated by Substituting Proprietary Linker - Payload

VIP943 and Gem-0z showed mild increase in liver enzymes (ALT and AST), which
were normalized with VIP943 to pre-dose levels on day 14, whereas in the Gem-
Oz group the elevated levels were persistent. At the end of the observation
period total bilirubin levels are doubled in the Gem-0z with no changes observed
in the other treatment groups. A significant increase in urea nitrogen was
detected only in the Gem-Oz group. One Gem-Oz-treated animal died on day 13
(female) and the male animal showed signs of liver and kidney toxicity and a
critical decrease in RBC count. This animal was euthanized due to morbidity.
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Figure 6 Clinical pathology findings. (A) Liver enzymes
- ALT and AST demonstrate a slight increase the Gem-Oz
and VIP943 group returning to baseline levels only for
- VIP943. (B) Total bi\lrubln level increase in the Gem-Oz
group (C) The with Gem-Oz had a
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CONCLUSIONS

The novel aCD123 ADC VIP943 demonstrates efficacy in an ex vivo AML
patient-derived BM proliferation assay with various levels of CD123 cell
surface expression.

VIP943 is not expected to cause cytokine release syndrome based on
results from an in vitro cytokine release assay.
In a patient-derived AML xenograft model,
VIP943 with the SOC Aza+Ven
responses and the overall survival.

the triple combination of
increased the number of complete

In a NHP toxicology study, VIP943 (20mg/kg) showed no signs of toxicity as
measured by hematology, serum chemistry and survival. No adverse
effects were observed other than a reversible decrease in basophils. In
contrast, NHP treated with Gem-Oz had significant toxicity including death
and mandatory euthanasia. The toxicity of Gem-Oz was ameliorated by
substituting our proprietary linker and payload on an aCD33 antibody as
measured by hematology, serum chemistry and survival.

These results provide compelling evidence that VIP943 represents a
b ial ad ent in ADC hnol. and warrants evaluation in

clinical trials.
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