'.) Check for updates

Blood 142 (2023) 722-724

The 65th ASH Annual Meeting Abstracts

ORAL ABSTRACTS

613.ACUTE MYELOID LEUKEMIAS: CLINICAL AND EPIDEMIOLOGICAL

The Ancestry-Related Landscape of Long Non-Coding RNAs (LncRNAs) in Acute Myeloid Leukemia (AML) and Its
Impact on Patient (Pt) Survival

Yazan Abu-Shihab, MD', Deedra Nicolet?®, Krzysztof Mrézek, MD PhD# Andrew Stiff, MDPhD?,

Christopher J. Walker, PhD?¢, Jill Buss, BS®*, Alice Mims, MD’, Christopher C. Oakes, PhD?, Karilyn T. Larkin, MD?,
James S. Blachly, MD %, Andrew J Carroll, PAD "', William Blum, MD'?, Bayard L Powell, MD '3, Jonathan E Kolitz, MD %,
Richard M Stone, MD'°, Geoffrey L Uy, MD ¢, Wendy Stock, MD ", Jennifer A. Woyach, MD?®, John C. Byrd, MD,
Dimitrios Papaioannou, MD'%?°, Ann-Kathrin Eisfeld, MD?%°, Kellie Archer, PhD?"?0

"The Clara D. Bloomfield Center for Leukemia Outcomes Research, The Ohio State University Comprehensive Cancer
Center, Columbus, OH

2Clara D. Bloomfield Center for Leukemia Outcomes Research, The Ohio State University, Columbus, OH

3 Alliance Statistics and Data Center, The Ohio State University Comprehensive Cancer Center, Columbus, OH

4Clara D. Bloomfield Center for Leukemia Outcomes Research, The Ohio State University Comprehensive Cancer Center,
Columbus, OH

SDepatment of Internal Medicine, Division of Hematology, Ohio State University, Columbus, OH

¢The Ohio State University Comprehensive Cancer Center, Columbus, OH

" Division of Hematology, The Ohio State University Comprehensive Cancer Center, Columbus, OH

8Division of Hematology, Department of Internal Medicine, The Ohio State University Comprehensive Cancer Center,
Columbus, OH

?Department of Internal Medicine, Division of Hematology, The Ohio State University Comprehensive Cancer Center,
Columbus, OH

"Department of Hematology, The Ohio State University Comprehensive Cancer Center, Columbus, OH

" Department of Genetics, University of Alabama at Birmingham, Birmingham, AL

2Winship Cancer Institute of Emory University, Atlanta, GA

13Wake Forest Baptist Comprehensive Cancer Center, Winston-Salem, NC

“Northwell Health, Lake Success, NY

>Dana-Farber Cancer Institute, Boston, MA

1% Division of Oncology, Washington University School of Medicine, Saint Louis, MO

7 University of Chicago Medicine, Chicago, IL

18Department of Internal Medicine, University of Cincinnati, Cincinnati, OH

'Y Department of Medicine, Division of Hematology/Oncology, NYU Grossman School of Medicine, New York, NY, New
York, NY

2 Equal contribution, Equal Contribution

2 The Ohio State University Comprehensive Cancer Center, Columbus, OH, Columbus, OH

20z aunr L0 uo jsanb Aq jpdulew-9zeG-pooia/0.52812/¢z./) uswsalddng/zy L /jpd-ajoite/poojgieusuoneslqndyse//:diy woly papeojumoq

Background

In addition to molecular genetic and cytogenetic findings, gene expression profiles provide independent prognostic informa-
tion in AML. Aberrant expression of non-coding RNAs, including IncRNAs, further inform pt prognosis. However, non-coding
expression profiles and their clinical relevance in AML almost exclusively stem from studies of pts of European ancestry (here-
after referred to as White). Given the inferior survival of African-American (hereafter referred to as Black) AML pts, we hypoth-
esized that aberrant, possibly ancestry-associated INcRNA expression may contribute to survival disparities. Hence, we set
out to (1) characterize the IncRNA landscape of African-American ancestry, (2) delineate associations of IncRNAs with clinical
and molecular characteristics and (3) assess the prognostic significance of ancestry-associated IncRNAs in AML.

Methods

We used diagnostic samples from 681 adult AML pts (<60y) treated similarly on Alliance frontline protocols (White, n=616;
Black, n=65) for RNAseq, mutational profiling and centrally reviewed karyotyping. A negative binomial model was fit to identify
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IncRNAs differentially expressed between Black and White pts. To determine prognostic relevance of identified IncRNAs, 10-
fold cross-validation repeated 1000 times was performed on LASSO penalized Cox proportional hazards model to overall
survival (OS). LncRNAs appearing in at least 900 of the 1000 models were retained and coefficient estimates were averaged
then applied to form the "IncRNA score." Ancestry-associated SNPs in regulatory regions of select IncRNAs were identified
using the ENCODE registry for cCREs, SNP2TFBS and population allele frequency data from NCBI ALFA.

Results

Comparing Black and White AML pts, 135 IncRNAs were upregulated and 55 IncRNAs were downregulated. The differentially
expressed IncRNAs were equally distributed throughout the genome and no IncRNA was ancestry-exclusive in its expression,
indicating high conservation. IncRNAs with the highest differential expression include several IncRNAs previously implicated
in cancer/leukemia, but also thus far unstudied IncRNAs. Using the 190 aberrantly expressed IncRNAs identified from com-
parison of Black and White pts, we derived a prognostic score (IncRNA score) consisting of 13 IncRNAs. LncRNA Hioh strongly
associated with inferior OS in all pts ( Fig. 1). In all pts combined, presence of IncRNA Mish positively associated with several
adverse-risk features, and negatively associated with core-binding factor AML and CEBPA bZIP mutations. Notably, select
genetic features differed in their IncRNA score associations based on ancestry, including a relative paucity of cytogenetically
normal AML (29% vs 57%), NPM1 (13% vs 40%) and CEBPA bZIP (8% vs 17.5%) mutations in Black pts compared to White pts in
the INcRNA % group. IncRNA score was an independent prognosticator of worse OS in both Black and White pts that refined
the prognostication of the European LeukemiaNet 2022 Favorable (P=.004) and Intermediate (P<.001) genetic risk groups. It
also provided further prognostic information to the LSC17 score in both low (P<.001) and high (P<.001) LSC17 groups. Exam-
ination of the genomic context of regulatory regions within the 13 IncRNAs revealed multiple ancestry-associated SNPs that
putatively altered transcription factor / chromatin regulator binding sites in cis-regulatory regions, including rs58515841 (MAF
White vs Black, 24% vs 9%, CTCF binding site within ENSG00000284052) and rs1400262 (MAF, 62% vs 10%, REST binding site
upstream of NCK1-DT).

Conclusions

We show an ancestry-related landscape of IncRNAs in AML, including an ancestry-associated expression profile of IncR-
NAs and evidence of ancestry-associated SNPs as expression modulators. A prognosis-associated IncRNA score based on
differentially expressed IncRNAs in Black versus White AML pts carries prognostic significance irrespective of ancestry and
refines both mutation/cytogenetically-based (ELN 2022) and gene-expression-based (LSC17) prognostic algorithms. Our find-
ings highlight the importance of ancestry-diverse populations in the establishment of prognostic scoring systems to provide
ancestry-connected survival prediction.
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