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PB2931. CCC: An efficient not-only-linear correlation coefficient based on machine learning........ 2051
PB2932. Cell manufacturing genome integrity analysis by optical genome mapping. ........c...c.ccu..... 2052
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PB1001. 3D genomics with Arima Hi-C sequencing enables detection of clinically relevant gene fusions
in pediatric cancer samples.
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Abstract Body:

Gene fusions are known to have oncogenic effects in various cancers and serve as disease biomarkers.
Obtaining gene-level resolution of these large structural variants is not possible with karyotyping and can
be challenging using fluorescence in situ hybridization (FISH) or RNA sequencing due to low transcript
abundance or low-quality RNA. Here, we used a novel method, Arima-HiC sequencing, on 7 archived
pediatric cancer samples to determine the technique’s effectiveness in detecting gene fusions. We first
adapted the Arima Hi-C method for use with formalin-fixed paraffin-embedded (FFPE) tissue. We then
selected five archived pediatric alveolar rhabdomyosarcoma (ARMS) tumors (FFPE archival period
range: 8-12 years)—known to be fusion-positive via prior clinical testing. Briefly, FFPE tissue scrolls
were dewaxed, and the tissue rehydrated, underwent chromatin fragmentation, end-labeling, and
proximity ligation prior to DNA purification per the Arima-HiC FFPE protocol. Purified DNA was next
prepared as a short-read sequencing library and sequenced on a HiSeq. The raw reads were aligned and
deduplicated, and structural variants were called using the HiC-Breakfinder software. We additionally
selected 2 non-FFPE pediatric leukemia cases with cryopreserved blasts (archival period range: 1-3
years), for Arima-HiC sequencing (as above). These cases had undergone standard of care cytogenetic
(karyotyping, FISH) and molecular (targeted cancer NGS sequencing panel) testing clinically and a
genetic driver / known gene fusion had not been identified. Using Arima-HiC sequencing in the first
ARMS cohort, we identified either a PAX3-FOXO1 (n=3) or PAX7-FOXO1 (n=2) gene fusion in each of
our 5 cases, consistent with the original diagnostic cytogenetic finding. HiC data was additionally able to
provide previously unknown partner gene information (PAX3 or PAX7) in 4 of the 5 cases where the
partner was previously not known. We then analyzed the cryopreserved blasts from the two leukemia
cases without previously detectable genetic drivers or gene fusions, a precursor B-cell acute
lymphoblastic leukemia (B-ALL) in a 3-year-old male, and acute myeloid leukemia (AML) in a 2-year-
old female. In the first case, we detected an EP300-ZNF384 gene fusion, which is a known, but rare, gene
fusion seen in B-ALL. In the second case, we detected a rare KMT2A-MLLT10 gene fusion. These
findings are clinically important as both fusions are prognostically relevant. In summary, this study
demonstrates how Arima-HiC sequencing provides molecular diagnostic value in archived pediatric solid
and liquid tumor specimens via the identification of clinically relevant gene fusions.

© copyright 2022 The American Society of Human Genetics. Al rights reserved. Page 117 of 2747



ASHG 2022 Annual Meeting Poster Abstracts

Cancer Posters - Thursday
PB1002*. 4C guided cis- and trans-interaction networks associated with the RCCD1 gene at the 15p26.1
breast and ovarian cancer risk locus
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Abstract Body:

Breast and ovarian cancers share common etiologies and similar genetics, such as mutations in BRCA1/2
which are responsible for most multi-case breast and ovarian cancer in families. Previous meta-analysis of
breast and ovarian combined GWAS revealed several shared risk regions including a region on 15q26.
The P53 interacting gene RCCDI in this region is a candidate susceptibility gene for both cancers. A
colocalization analysis of breast and ovarian cancer case-control genetic association studies in over
145,000 and 146,000 controls fine mapped the shared association in this region to 17 pleiotropic credible
causal risk variants (Poreast < 1.16 x 107 and Poyary < 7.50 x 1077). These variants had a

strong eQTL associated with the increased expression of RCCDI in normal breast and ovarian tissues
(Ppreast < 1.7 X 107" and Poyary < 8.3 x 107%). To confirm RCCD] as the target gene, we utilized circular
chromosome conformation capture (4C) to identify the physical interactions between this susceptibility
gene and risk SNP. 4C analysis of RCCD1 in breast and ovarian cancer cells identified similar patterns of
cis-interaction and significant binding site enrichment for the BRCA2 interacting gene EMSY (P-adjusted
=9.24 x 10°®). The 4C analysis pinpointed a single 2kB RCCDI1 that identified 9 shared cis- and 3 shared
trans-interacting regions in four breast and ovarian cancer cell lines. RCCDI trans-interacting regions
mapped to previously identified genome wide significant (P < 5 x 107®) breast cancer risk loci (1p34.2
and 3p14.1) and to the pleiotropic breast-ovarian cancer risk locus at chromosome 9q34.2. Stable
overexpression of RCCD1 in breast and ovarian cancer precursor cells identified 13 and 11 differentially
expressed genes (DEGs) respectively associated with breast and ovarian cancer risk at genome-wide
significance (PMAGMA < 2.6 x 107¢ after Bonferroni correction). Eighty-two DEGs shared between
breast and ovarian cancer were strongly enriched in TP53 (P = 9.9 x 10™*), Hippo (P =2.51 x 107) and
TNF signaling (P = 4.7 x 10°) pathways. This study describes a functional framework to identify and
understand the biology of cis- and trans- interaction networks associated with common variant risk alleles
identified by GWAS.
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PB1003. A B-ALL pediatric patient with IGH rearrangement
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Abstract Body:

B-cell acute lymphoblastic leukemia (B-ALL) can afflict both adult and pediatric patients B-cell acute
lymphoblastic leukemia (B-ALL) can afflict both adult and pediatric patients, and this disease is
characterized by a build-up of B lymphoblasts. Here we present a case of a 25-year-old male patient with
a history of B-ALL. Ninety percent of the bone marrow revealed pancytopenia with sheets of B
lymphoblasts consistent with the diagnostic of B-ALL for acute pre-B lymphoblastic leukemia. The
immunophenotype also presented predominant immature precursor B lymphoid cells positive for CD19,
CD10, CD34, CD58, CD38, CD9, and TdT. Chromosome analysis of the bone marrow showed a complex
karyotype described as 45~47,XY,i(8)(q10),der(10)add(10)(p11.1)add(10)(q23),-
20,+1~2mar[cp3]/46,XY[36]. While /GH rearrangements were cryptic cytogenetically, DNA FISH
analysis showed evidence of the /GH (14q32.2) gene rearrangement in 96.5% of the nuclei examined.
These results were described as nuc ish(IGHx2)(5'IGH sep 3'IGHx1)[187/200],(5'1GH,3'IGH)x1~4(5'IGH
con 3'IGHx0~2)[6/200]. The remaining probes were normal: nuc ish(PBX1,
D471,PDGFRB,CDKN2A,D9Z73,ABL1,D10Z1,KMT2A,ETV6,TCF3, RUNX1,BCR)x2[200].

Metaphase FISH showed the /GH signal on the derivative chromosome 8. In light of these results the
karyotype was characterized as 45~47,XY,i(8)(q10),der(10)add(10)(p11.1)add(10)(q23),-
20,+1~2mar[cp3].ish i(8)(q10) IgH+. IgH abnormalities are rare in B-ALL and are associated with a poor
prognosis. Further studies using the MYC/IGH DC,DF probe from Abbott showed a gain of /GH signal in
7.5% of the nuclei examined: nuc ish(MYCx2,IGHx3)[15/200]. This is most likely the same abnormality
that was seen in the patient's previous FISH study where we used instead an IGH break apart probe. But
there was a significant decrease in the number of abnormal nuclei representing residual disease. However,
up to 2022, the patient presented no evidence of persistent or residual disease characterized by the
immunophenotype of a small population of immature B lymphoid cells, no monotypic B lymphoid or
aberrant T lymphoid populations, and no phenotypic evidence of significant myeloid immaturity.
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PB1004. A Case of A Hyperdiploid Complex Karyotype in a Patient with a Myelodysplastic Syndrome
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Abstract Body:

We present a case study of a 73-year old female with a history of pancytopenia. Chromosomal analysis of
the bone marrow revealed an abnormal karyotype including gain of chromosome 1, 4, 6, 8, 9, 19, and 20
in addition to loss of chromosome 11, 13, 15, 16, 17, and 22. Also, additional material of unknown origin
found on 3q, 5p, 9p, 11p, 13p,14p, and 15p, and two copies of 19p, a deletion of 8q, and rings and
markers were present. This was characterized as:
75~77,XXX,+1,der(1;6)(p10;p10),add(3)(q27),+4,add(5)(p15.1),+6,+8,del(8)(q24.1),+add(9)(p24),-
11,add(11)(p13),-13,add(13)(p10),add(14)(p11.2),-15,add(15)(p11.2),-16,-17,+19,add(19)(p13.3)x2,+20,-
22, +0~4r,+4~10mar[cp11]/46,XX[8]. The cytogenetic analysis correlates with the concurrent FISH study
which was positive for additional signals

of EVII(3q26.2), TAS2R1 (5p15.31), EGRI (5q31.2), RELN (7q22), TES (7q31), RUNXITI (8q21.3), AB
L1(9q34), KMT24 (11q23), PML (15q24.1), CBFB (16q22), RARA (17q21), PTPRT (20q12), MYBL2 (20
ql3.12), RUNXI (21q22.12) and BCR (22q11.2). These results were described as nuc
ish(EVI1x3~4)[74/100],(TAS2R1x3~6,EGR1x3~5)[91/100],(RELNx3~7,TESx3~4)[88/100],(RUNX1T1
x2~4, RUNX1x3~4)[90/100],(ABL1x2~4,BCRx2~4)[84/100],(KMT2Ax3~6)[72/100],(PMLx2~4,RARA
x2~5)[83/100],(CBFBx3~4)[66/100],(PTPRTx3~6,MYBL2x3~6)[84/100]. The present findings are
suggestive of a diagnosis of myelodysplastic syndrome, unspecified (MDS-U). The presence of
pancytopenia within the context of complex chromosomal structural and numerical abnormalities are
usually associated with a poor prognosis in MDS.
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Abstract Body:

Previous genome-wide association studies (GWAS) identified 269 susceptibility loci for prostate cancer
(PCa). To further our understanding of the genetic architecture of PCa, we combined the previous largest-
available multi-ancestry PCa GWAS with 10 additional independent studies (UK Biobank, FinnGen
Study, BioMe, BioVu, eMerge, PLCO, MVP, MDAnderson, CA UG, and NCI-MD) resulting in a total of
156,319 PCa cases and 788,443 controls from men of European (122,188/604,640), African
(19,391/61,608), Asian (10,839/95,790), and Hispanic (3,931/26,405) ancestry. In total, 42,428,922
variants were examined for association with PCa risk using logistic regression adjusting for age, sub-
study, and principal components. Per-allele ORs and SEs from individual studies were combined by a
fixed-effects inverse-variance weighted meta-analysis. To identify and refine independent index risk loci
for PCa, we implemented a forward-selection approach using multi-population Joint Analysis of Marginal
summary statistics (mJAM) to identify index SNPs and any additional independent signals within each
region via conditional analysis. In total, we identified 451 susceptibility loci for prostate cancer, 187 of
which were novel. We constructed a genetic risk score (GRS) by summing risk allelic dosages weighted
by the conditional per-allele log-ORs based on all 451 variants, and compared the performance to the
GRSs based on past marker sets (n=100, 181, 269). The percentage of cases has increased for each
population within higher GRS categories (e.g. from 40.5% in GRSi00 to 51.2% in GRS4s1) and decreased
within lower GRS categories (e.g. from 7.5% in GRS to 4.4% in GRS4s1). Correspondingly, the OR per
GRS SD has also increased over time and for the current GRS4s; the estimated OR per SD ranged from
2.12 (95% CI: 2.08-2.17) for men of African ancestry to 2.47 (95% CI:2.44-2.50) for men of European
ancestry. Moreover, in African ancestry, per SD of GRS4s; was significantly associated with higher risk
of aggressive disease than of non-aggressive disease (OR 2.20 vs. 2.05, p het=2.4x10"*), while no
significant difference in disease aggressiveness was observed for other groups. Our finding of novel risk
variants improves the ability of GRS in risk estimation and stratification across ancestral groups.
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Abstract Body:

In this study, we sought to identify the potential genetic variants that could predict the risk of nivolumab-
induced immune-related adverse events (irAEs) in patients with cancer. We enrolled 622 Japanese
patients who had been treated with nivolumab, and carried out a genome-wide association study (GWAS)
on 315 cases (with irAEs) and 86 control subjects (without irAEs). The associations for 507 single
nucleotide polymorphisms (SNPs) showing P < 0.001 were further investigated using an independent
cohort of 205 cases and 16 control subjects as a replication study. In the combined analysis of the GWAS
and replication studies, possible associations were found for a total of 90 SNPs. Although we did not
identify any SNPs to be significantly associated with nivolumab-induced irAEs, the SNP most strongly
associated with nivolumab-induced irAEs was rs469490 on chromosome 21q21.3 (Pcombined = 2.97 x
10-7, odds ratio (OR) = 5.15). In a subgroup analysis for the identification of genetic markers for
nivolumab-induced hypothyroidism, rs8023690 on chromosome 15q26.2 was possibly associated with
nivolumab-induced hypothyroidism (P = 2.58 x 10-7, OR = 4.09). We consider this study to be an
important hypothesis-generating study to guide future studies in larger and/or other ethnic cohorts. These
findings may also help to contribute to the prediction of irAE risk for better prognosis and quality of life
among patients with cancer.
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Abstract Body:

Background Breast cancer (BC) is the commonest form of cancer in North African countries. Thus, the
early diagnosis is crucial for deciding the course of treatment and saving lives. Long non-coding RNAs
(IncRNAs) are non-coding RNA class, emerged as key regulators of several biological processes. It has
been reported that aberrant expression of IncRNAs was involved in BC. No studies have specifically
focused on IncRNAs in BC in developing countries like Morocco. The prime aim of the present study was
to establish a unique “IncRNAs-mRNAs” expression signature specific of BC in the Moroccan

women. Material and Methods We analyzed IncRNAs-mRNAs expression profiles in breast tumors and
normal breast tissues by Agilent whole genome microarrays. Then, we screened out the differentially
expressed (DE) genes. We performed functional analysis of DE-IncRNAs-mRNAs using public
databases. RT-QPCR was employed to validate the previous results. Results and discussion 190
dysregulated IncRNAs and 2500 aberrantly expressed mRNAs were identified. 90 IncRNAs and 1500
mRNAs were down-regulated in breast tumors compared to normal tissues. While 100 IncRNAs and 1000
mRNAs were up-regulated genes. THNSL1-2 IncRNA was strongly up-regulated in all molecular
subtypes of BC; while “MIR497HG IncRNA” was commonly under-expressed. Most of the genes were
related to cancer-associated behaviors, such as the p53 signaling pathway and cell cycle. The RT-QPCR
results confirmed the microarray’s data. Conclusion Our study is the first to analyze IncRNAs-mRNAs
expression profiles of BC in Moroccan women,; it provides useful information for exploring novel
biomarkers in order to improve BC diagnosis and therapy in Morocco.
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Abstract Body:

Lynch syndrome (LS) is the most common form of hereditary colorectal cancer (CRC), and is
characterized by a germline monoallelic pathogenic variant in one of the genes of DNA mismatch repair
pathway (MMR system). Tumor tissues of these patients show a microsatellite instability (MSI)
phenotype and/or loss of MMR protein expression (AIMMR). Few studies suggest the existence of
morphologically normal colonic crypts losing the expression of one of the MMR proteins in patients with
SL. These crypts, called "MMR-deficient colonic crypts", would be pathognomonic of LS. However, few
data in the literature explain their precise frequency and the optimal way to detect them. The objectives of
this work were (i) to specify the characteristics of AMMR crypts in patients with LS and to propose an
optimal detection protocol; (ii) to investigate whether AMMR crypts detection could be a useful tool in
case of patients with Lynch-like syndrome (LLS); or (ii) to add argument allowing classification of
uncertain significance genetic variants (VUS). All patients were selected retrospectively, according to
available tissues, among dAMMR/MSI CRC patients from Sorbonne University hospitals. The study
included 15 patients with SL (5§ MLH1; 7 MSH2; 3 MSH6); 7 patients with LLS and 7 patients with VUS
in MMR genes. For each patient, 10 IHC slides were stained with the antibody against the tumor-lost
MMR protein on 1 or 2 blocks of normal colonic mucosa adjacent to and distant from the CRC. For each
block, the number of AMMR crypts was counted and a crypt ratio (number of AIMMR crypts/total number
of crypts analyzed) was determined; dMMR crypts were identified in 80% of patients with SL, and were
identified in 1 patient with LLS, becoming a strong candidate for further molecular exploration. Finally,
dMMR crypts were identified in 4 patients with VUS, argument in favor of the pathogenicity of those
variants. Our study confirmed the presence of AMMR crypts in 80% of patients with LS and established
an immunohistochemical protocol for their optimal detection. Furthermore, our data suggest that this tool
is relevant in front of interpretation difficulties such as LLS or VUS. The presence of dAMMR crypts could
help in the diagnosis of authentic SL even if it would only have a positive value.
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Abstract Body:

Background: Prostate cancer is the second leading cause of cancer death among males. Screening
protocols for prostate cancer frequently result in men undergoing a prostate biopsy that finds either no
cancer or clinically insignificant (Grade Group [GG]=1) cancer. A polygenic risk score (PRS), which
measures an individual’s burden of common genetic risk variants, could improve risk stratification for
high grade cancer. We compared the performance of a prostate cancer PRS against the Prostate Biopsy
Collaborative Group (PBCG) clinical risk calculator to risk-stratify individuals with high-grade (GG>1)
cancers. Methods: A retrospective cohort of 655 Black and White race men who underwent a first
prostate biopsy were identified in Vanderbilt University Medical Center’s BioVU resource. The prostate
cancer PRS was based on a previously validated predictor comprising 269 SNPs identified in a trans-
ancestry GWAS. To determine whether the PRS improved risk prediction for high grade (GG>1) cancer,
as compared to the PBCG risk calculator, multivariable logistic regression model was used to test the
association between PRS and the outcome of either any cancer or a GG>1 cancer with and without
adjusted for the PBCG predictor. Prediction for the presence of a GG>1 cancer on prostate biopsy was
evaluated based on discrimination (c-statistic), calibration and reclassification (Integrated Discrimination
Improvement [IDI]). Results: Of 655 participants, 80 (8.2%) were of African ancestries, the median age
was 63 (interquartil