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q-arm subtelomeric region is more frequently diploid than other Chr19 segments Intratumoral heterogeneity of CCNE1 copy number in gynecological cancers

Introduction

CCNET1 is a gene that encodes cyclin E1 and is responsible for promoting entry and progression into S phase in tandem with CDK2'. CCNE1

In gynecological cancers

amplification is a recurrent genetic alteration that has been associated with chemoresistance and poor prognosis in gynecological malignancies. A ] B ] ] A Distribution of CCNE1 Copy Number by Indication
Specifically, in ovarian and endometrial cancers, CCNE1 amplification is linked to platinum resistance and poor outcomes, representing a critical Chromosome 19 Cytoband Rankings Combined Average Chromsome Band Ranking

area of unmet clinical need*#*. Recent advances in the field of synthetic lethality have identified Protein Kinase Membrane-associated Tyrosine/- _ 20- - _ _ o _

Threonine 1 (PKMYT1) as synthetically lethal in tumors harboring CCNE1 amplifications. Increased cyclin E1 pushes tumor cells into S phase Ovarian Cancer Ovarian Tumors (n = 54) + Normal Ovarian Tissue (n = 5)
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which drives replication stress, requiring PKMY'T1 to postpone entry into mitosis. Inhibition of PKMYT1 in CCNE1 amplified cells causes prema- 20-

ture mitotic entry, mitotic catastrophe and, in turn, cell death®.
RP-63006 is a first-in-class, highly potent and selective PKMYT1 inhibitor currently being tested in clinical trials as a single agent

(NCT04855656) and in combination with gemcitabine, irinotecan, or the ATR inhibitor camonsertib (RP-3500) (NCT05147272, NCT05147350 and * 10-
NCT04855656 respectively) in solid tumors harboring CCNE1 amplification. In pre-clinical models, correlation between CCNE1 copy number, | *
cyclin E1 expression and sensitivity to PKMYT1 inhibition is imperfect. Thus, a deep understanding of CCNE1 amplification as a predictive bio- *
marker for PKMYT1 inhibition is critical for refining patient selection strategies and strengthening our understanding of the mechanism of action. > 5
These learnings will be applied to correlative biomarker analyses in clinical trials evaluating RP-6300. 0. I
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Tumor Survey Cohort (n = 450) Figure 2: In ovarian cancer, chromosome 19 and particularly the e :
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a validated CCNE1 FISH assay to explore amplification and heterogeneity.
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CCNE1 amplifications are enriched in gynecological and gastrointestinal cancers

CCNE1 FISH assay demonstrates strong concordance with NGS

A _ _ B L _ A Sensitivity and Specificity of B Correlation of CCNE1 TCN between
Top 10 tumor typ(_es_ Wli.:h highest prevalence Dlstrlbutl?p of Cyclin E1 H-Scores CCNE1 FISH vs NGS FISH and NGS
of CCNE1 amplification (Source: TCGA) Stratified by Cancer Type a0 i . Spearman Rank Correlation
. . - —_ ] : 1 Stat = 0.876 | p-val 6.24e-14
Uterine Carcinosarcoma ) 4.3 300 @ |CCNE1 e o ° O gy peaste
Ovarian TG 9.2 5 (ZD Amp | Figure 4: (A) Distribution of CCNE1T copy number was evaluated by FISH across several tumor regions within the exploratory
Stomach - 11.1 g >0 ° ~ (FISH) | . cohort. Distribution of CCNE1/ploidy ratio per cell in ovarian cancer, normal ovarian tissue (upper panel) and uterine tumors (lower
Esophageal TN 8-2 S 200- ° oo to _-E‘ 20 - ' NGS CCNE1 Call 8 30- panel) are displayed. Each box represents a different tumor sample. The gray dashed line denotes the CCNE 1 amplification cutoff,
Uterine B 7 6 2 g ‘1, o, n_fi o o Neutral «  Amplified Z with amplified samples colc_)red _in green or red respectively and una_lmplified sample_s in gray. (B.) Representative images of different
Sarcoma N 7.5 = 150 - o® . . = 5 50 tumor regions illustrating intra-tumoral heterogeneity in select ovarian and uterine tumor samples.
Bladder TN 5.9 & - O Assay Concordance = 95% ot
Lung Squamoues- 5.1 % 100- g g s o|® - 10- o ° M .
Cervical ll 1.7 > o % T %° > Conclusions
ervica - *CCNE1 amplification based O 50- & S > < ® O 10
Colorectal 0.5 on gistic? call : i i O | age  ae o ____CCNE1Amp (SNIPDx) G
0 10 20 30 40 0L @ , 0- ::? o » In this study, multiple features of CCNE1 were examined using a combination of targeted NGS (SNIPDx panel), FISH,
% of CCNE1 Amplification Ovary Uterus Stomach Breast Colon ; | | | | 0- . . . . and IHC.
C D 2 4 6 8 10 5 10 15 20
: : CCNE1/Control (FISH CCNE1 TCN (FISH . i imati i ' i
Percentage of Cyclin E1 High Samples per Cancer Type ( ) ( ) Sll;liI(IjDDx targeted NGS panel provides accurate CCNE1 copy number estimation with correction for tumor purity and
CvoE B (5 100 ek Low (< 100y | % Cyelin ET Cyclin E1 High Cyclin E1 Low c poidy.
= CycE High (= 100) yck Low (<100) 1 o e > 100 (2 H-Score 100) (< H-Score 100) CCNE1 Amplified Tumor CCNE1 Unamplified Tumor | | |
] Uterine Carcinosarcoma | FISH (TCN = 7.1) | NGS (TCN = 7) Ovarian Serious Carcinoma | FISH (TCN = 2.1) | NGS (TCN = 2) * A novel FISH assay was developed to interrogate the copy number state of CCNET at a single cell resolution. The re-
Ovary- 61.0 % NGS FISH NGS FISH sults from validation experiments indicate robust assay performance and confirm that the selected amplification cutoffs
| 0 —— CCNE1 —— CCNE1 ead to consistent results across all methodologies.
Uterus 51.0 % | | lead t tent result I methodolog
Stomach - 29.2 % 1 * Intra-tumoral heterogeneity in CCNE1 copy number was observed in ovarian and uterine cancers.
Breast 23.9 % fkw AN ﬂ"‘f S s ’ :
L e’ v S References
Colon 14.5 % Ovarian papillary Ovarian high grade g _j_ . X g :
' ' ' ' ' serous carcinoma serous carcinoma el Tt e 1.Fagundes, Rafaela, and Leonardo K Teixeira. “Cyclin E/CDK2: DNA Replication, Replication Stress and Genomic Instability.” Frontiers in cell and developmental biolo-
0 20 40 60 80 100 s gy vol. 9 774845. 24 Nov. 2021, doi:10.3389/fcell.2021.774845
Percentaae (% . , 11 1 2.Patch, Ann-Marie et al. “Whole-genome characterization of chemoresistant ovarian cancer.” Nature vol. 521,7553 (2015): 489-94. doi:10.1038/nature 14410
ge (%)
(Cyclin E1 H-score = 210) (Cyclin E1 H-score = 15) 3.Etemadmoghadam, Dariush et al. “Integrated genome-wide DNA copy number and expression analysis identifies distinct mechanisms of primary chemoresistance in
ovarian carcinomas.” Clinical cancer research : an official journal of the American Association for Cancer Research vol. 15,4 (2009): 1417-27.
doi:10.1158/1078-0432.CCR-08-1564
Figure 1: (A) Prevalence of CCNE1 amplification (TCGA database) reveals enrichment of this genomic alteration in gynecological genomic position (Mb) yenomic position (Mt) 4 Kroeger, Paul T Jr, and Ronny Drapkin. “Pathogenesis and heterogeneity of ovarian cancer.” Current opinion in obstetrics & gynecology vol. 29,1 (2017): 26-34.
and gastrointestinal cancers. (B) Cyclin E1 levels were evaluated by IHC in tumor tissue arrays spanning 5 tumor indications: tri- - TR - - - - 5 gl:ll)og)g?/gce;? acl) 'gg(c):or\?g?%(ﬁgl(i)f?fai%n is synthetic lethal with PKMYT1 kinase inhibition.” Nature vol. 604,7907 (2022): 749-756. doi:10.1038/s41586-022-04638-9
ple-n_egatlve breast (n=1OQ), Colo_rectal (n=1QO), gas_trlc (n=_100), utgrlne (n=_49.) ar_1d ovarian (n=_1 00) cancers. The highest CyC|I.n. E1 Figure 3: (_:CNE1 amplification status was determined by targeted N,GS (SNIPDx panel) and F.I.SH na cohort of uterine and ovarian 6.Glodzik, Dominik et al. “Detection of Biallelic Loss of DNA Repair Genes in Formalin-Fixed, Paraffin-Embedded Tumor éamples Usiné a Novel Tumor-Only Sequencing
protein levels were found in ovarian and uterine malignancies, consistent with indications with high prevalence of CCNE1 amplifica-  tumors (n=41). A threshold of [CCNET total copy number (TCN)-ploidy] =2 2 was used as amplification cutoff for NGS (SNIPDx), and Panel.” The Journal of molecular diagnostics : JMD, S1525-1578(23)00050-8. 20 Mar. 2023, doi:10.1016/j.jmoldx.2023.02.004
tion (median H-score ovarian = 125; uterine = 100; gastric = 45; TNBC = 48 and CRC = 24). (C) Frequency of tumors with high a ratio of CCNE1/Control =2 2 was utilized for FISH. (A) CCNE1 amplification calls were concordant between both assays in 95% 7.Amfo, K et al. “Frequent deletion of chromosome 19 and a rare rearrangement of 19p13.3 involving the insulin receptor gene in human ovarian cancer.” Oncogene vol.
cyclin E1 protein levels, defined as H-score 2 100, across indications. Ovarian and uterine malignancies display the highest propor- (39/41) s_amples, with 95%- sensitivity (19/20) and 95.2% specifipity (20/21) (B) CCNE-7 total CO.py number values estimated by FISH 8 I;L,ja(r?igig%:esgt:?-“Genomic instability and copy-number heterogeneity of chromosome 19q, including the kallikrein locus, in ovarian carcinomas.” Molecular oncology
tion of tumors with high cyclin E1 (61% and 51% respectively) (D) Representative IHC images (magnification 20x) of ovarian are highly correlated with NGS-based copy number calculations. (C) Representative FISH images and FACETS plots from a vol. 5,1 (2011): 48-60. doi-10.1016/j.molonc.2010.08.002 | | |
tumors with high and low cyclin E1 protein levels. CCNET amplified ovarian tumor (left panel) and a unamplified uterine tumor (right panel). 9.Wang, Liang et al. “Frequent translocations of 11g13.2 and 19p13.2 in ovarian cancer.” Genes, chromosomes & cancer vol. 53,6 (2014): 447-53. doi:10.1002/g-

cc.22152



