VIP152, a selective CDK9 inhibitor, demonstrates sensitivity in gynecologic cell lines that are cisplatin sensitive or resistant
and delivers In vivo antitumor efficacy
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I NTRO D U CTI O N VIP152 sensitivity is associated with high number of gene mutations VIP152 monotherapy inhibits tumor growth in A2/7/80 human ovarian cancer Downregulation of CDK9-regulated genes MYC, MCL1, and PCNA is
identifying a gene signature that could predict response Iin gynecologic xenograft model in mice observed in the blood of gynecologic patients treated with VIP152
e Ovarian and endometrial cancers are the most lethal and common gynecologic malignancies, malignancies

respectively (1).

® Thegenomic features potentially predicting sensitivity to VIP152 were identified by plotting the top 100 most ® Asingle 17.5 mg/kg dose of VIP152 monotherapy resulted in robust tumor growth inhibition (p=0.011) with a ® VIP152 exhibited linear pharmacokinetics in the five Table 21 The PK propTekr]ties i>f VIP152 idn ﬁve_pa;iefntlf with
. . . . . differentially abundant gene mutations as heatmaps. treatment/control ratio of 0.21 (day 7) in a cisplatin-sensitive A2780 ovarian cancer xenograft model when necologic cancer patients who had already ended Ynecologic cancers. Ine values were detérmined foLowing
e Current adjuvant chemotherapy for ovarian and endometrial cancer consists of a platinum-based Y J P . . (. y /) & J 9y J P Sy ene VIP152 administration as a 30-min intravenous infusion on C1D1.
_ _ _ _ _ _ " . . . . . compared with vehicle control (Fig. 4A-B). treatment. Clearance and volume of distribution
drug (i.e. cisplatin/carboplatin) and a taxane (i.e., paclitaxel). ® The most VIP152-sensitive gynecologic cancer cell lines (n=33) were associated with multiple gene . o .
tations (bott tile in Fig. 2A), whereas the least VIP152-sensitive cell | iated with onl S - - estimates were within the previously reported ranges (9) RSl ST SRy TSNS S IS
R | | | ) | | | mutations bottom quartite in Fig. £A), whereas the (eas SENSILVE CELLUNES WETE associated With onty ® VIP152 treatment was well-tolerated, as no marked reduction in body weight was observed during the study (Table 2). D 99%¢  (OT) (ugehll) (ugehil) () (h)
® However, despite initial high response rates to cisplatin, over /0% of patients with ovarian cancer a few mutations (top quartile in Fig. 2A). Similar mutation patterns were observed in the subset of 15 ovarian (Fig. 4C). (mg)
eventually develop platinum-resistant disease (2), and novel secondary therapies such as PARP cancer ce_ll lines, where the IC_ range was 38-79 nM for the bottom quartile and 131-379 nM for the top ® The PD effect of VIP152 was determined as changes in 3 30 | 564 | 2580 | 2630 | 0.25 | 423 | 11.4 | 61.1
Inhibitors are not curative. quartile (Fig. 2B). A B C RNA expression of three CDK9-regulated target genes 4 30 | 803 | 5900 | 5910 [0.583| 5.06 | 5.08 | 42
e Various mechanisms of platinum resistance have been probosed. including the altered exoression of e Caell lines with the highest tumor mutational burden (TMB) were associated with VIP152 sensitivity. Cell lines Tumor volume on day 7 (MYC, MCLI and PCNA) in blood after first dose on C1D1. 5 | 225 | 868 | 3060 | 3060 | 0.5 | 518 | 7.35 | 47.3
P . L Prop ’ g . p. with high TMB and intermediate VIP152 sensitivity but narrow IC. ranges could also be considered as R Tumor growth = 1.00 021 | T/C . . 6 5 | 921 | 216 | 236 |027|216|21.2 569
the MYC oncogene. Mechanisms of MYC activation include gene amplification or mutation. They sensitive to VIP152 = 12001 ., vericte 3 30007, o5 s v e In whole blood of five patients, MYC, MCL1 and PCNA
. . . . . . : ehicle : : 7 5 96.1 | 347 350 | 0.6 |3.32| 143 |57.2
are prevalent in gynecologic malignancies, such as ovarian serous (31.5%) (3) and endometrial (9.7%) 2 10004 © VIP152,17.5 maikg : 2 o VIP152, 17.5 mglkg MRNA levels are modulated with treatment (Fig. 6).
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e VIP152 is a well-tolerated and clinically active, highly selective CDK9 inhibitor (5). We present the - . B o 5 — E A e - 23 s 837} s 8% | <
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= I o.v?::_n[ﬁ;g;:rg.;:gl ;t::ilétical analysis was performed using Mann-Whitney test (**, p=0.011). (C) Relative body weight change of mice during the treatment Time after start of infusion (h) Time after start of infusion (h) Time after start of infusion (h)
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® The cytotoxicity of VIP152 was examined in a panel of 42 gynecologic cancer cell lines treated with 9 dose levels of o E o Serous histology D Patient 6 (5 mg dose) E Patient 7 (5 mg dose)
VIP152 using DMSO and cisplatin as controls (OmniScreen, Crown Bioscience). Cell viability and IC,_, values were 2 2 o W High grad serous 201 ot — wve — ot — pona [ 1000 201 e e — werr — pon | 100 Figure 6. Pharmacodynamic analysis of
determined after 72 h (CellTiter-Glo®, Promega). S E S o oo Yo 30 cP patients with gynecologic cancers treated
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. | | | It 4 VIP152 treatment results in stable disease in four out of seven patients with 85 s 8 S (ight-hand y axis) and MRNA expression of
® The association between response to VIP152 and status of baseline mutations, gene expression, and copy number e 2 _ S & 150 600 & S &150 600 & MYC, MCL1 and PCNA (left-hand y axis) in
variation was determined by RNA-Seq analysis (DESeqg2 (6)) in 33 cell lines for which genomic data was available in = iii gynecologlc cancers §§ = ;ﬁ = blood of 5 patients with gynecologic cancer
DepMap (21Q3) (7). To select variants that are more likely to be functionally important, the data were filtered to include o S 100 400 5 &2 100 s 1400 §  treated with VIP152 at 5 225 or 30 mg.
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only variants with a "damaging” or "other non-conserving” annotation (Ensembl Variant Effect Predictor (VEP) (8)). 200/80 . . . . . . . o = o = - — C1DL G . vaed b
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® The cytotoxicity of VIP152 was further evaluated ex vivo in cells obtained from tissues of patients with ovarian and E - (NCT02635672) are summarized in Table 1. . ; AL . housekeeping gene (GAPDH), and calculated
endometrial cancer. The cells were treated for 72 h with VIP152 and cytotoxicity was measured by cell count and cell E Mutation status _ . _ _ 0 8 16 24 32 40 48 0 8 16 24 32 40 48 as a percentage change from baseline.
viability. In parallel, cells from patient samples were treated for 0, 2, 4, and 16 h with 500 nM VIP152 and the Myc protein = by ® Fourout of seven patients have achieved stable disease (SD) as their best overall response (BoR) per RECIST 1.1 Time after start of infusion (h) Time after start of infusion (h)
level was determined by immunofluorescence using a Alexa Fluor 594 -conjugated Myc antibody (ab32072, Abcam). L_:"??‘W‘ﬂts@‘r“’g;ig_f?réggi°7w§§gﬁ;‘ggij§g§ 72180 T:ETRET0g criteria. Two patients remain on treatment and are pending their second follow up tumor assessment visit.
The intensity data were normalized using the mean intensity values from the control wells. SSLTERSESS T B UPBIpeEe s588° §&° 588 yF | | | | | .
Cell lines Cell lines ® Of the ovarian cancer patients, 3 ended treatment due to radiological progression and 1 due to clinical
® The in vivo antitumor efficacy of VIP152 monotherapy was evaluated in a cisplatin-sensitive A2780 human ovarian Foure . H - 100 e abund e aal ogic cell lines th to DeoM progression without radiological confirmation. The patient with metastatic high grade serous fallopian tube
cancer xenograft model in mice. Female NMRI nude (nu/n) mice (Tacoric) were inoculated subcutaneousy with - Figure  Heatmaps of the to 100 most difrentallysbundant gene mutatons i ) all aynecologic cell inesthat mapped o Depitap Carcinoma endie trestment due to 2 Grade 1 adverse event of nausea which tnggered a volmanywitraval (O NC LUSJONS
x10° A2/ cells and treated (n=10-12/group) with a single intravenous (i.v.) dose of vehicle (30% PEG40Q0, - e
10% ethanol 60% water) or VIPlgSZ (175 mg Ik )p)at Jverage tugmor volume of é8 i’nm3 All animal ex (eriments were present; dark purple indicates an absence of feature. The TMB score; MYC and MYCN status, copy number, and expression level; and from study. Of note, the assessment of SD was performed 22 days after the last VIP152 dose.
° ' ° : . ' 9/%9 J ' L P serous histology and tissue origin are displayed as annotation tracks. Both copy number and expression data have been log2-transformed, _ _ . _ _ _ . o , _ , _ _ _ o
performed under the national animal welfare laws of Germany and approved by the local authorities. mean-centered, and Z-scaled for presentation. Missing values for copy number and expression data are indicated in gray. TMB, tumor ® The histology and biomarker profiles were available for 3/4 patients with SD (Foundation One). All three were e VIP152 demonstrates sensitivity in gynecologic cell lines independent of cisplatin sensitivity.
- . . . . . . . mutational burden; MUT, mutation; WT, wild type. of serous histology (2 ovarian and 1 fallopian tube), microsatellite stable (MSS), and had MYC amplification and
® The Phase 1 clinical trial of VIP152 is open and enrolling (NCT02635672) and patient consent was obtained. Patients with ; , ' ’ - : : - PRI :
_ O
gynecologic cancer have received doses of 5, 22.5, or 30 mg of VIP152 as a 30-min, i.v. infusion once weekly. Response TMB scores ranging from 4-9 mutations/Mb. il'_umo-ithtafilcz:i']al bUI’I(lZiebﬂ (T’\l{\E)tISdaiSSOCllatjd Wltg ViPlSﬁ SteﬂSItIVIty iIn gynecologic cell
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