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Introduction: The combination of the hypomethylating agent Azacitidine with Venetoclax, a BCL2 inhibitor (Aza+Ven), is the
frontline therapy for patients with acute myeloid leukemia (AML) who are elderly or un�t for intensive chemotherapy. However,
identifying responsiveness to Aza+Ven a priori remains a clinical challenge.Aza+Ven effectively targets the primitive leukemia
stem cell population (Pollyea, 2018), whereas resistance is observed in differentiated tumors (Pei, 2020). Further insights into
the hierarchical organization of hematopoiesis have led to a de�nition of malignant AML cell types that follow the progression
from hematopoietic stem cell to myeloid differentiated cells based on gene expression signatures, and these have been used
to classify AML tumors (van Galen, 2019). Classi�cation schemes using gene expression to capture variations in leukemic
composition represent key biomarkers of response to targeted agents (Zeng, 2022; Bottomly, 2022). However, the prompt
availability of nuanced cell state signatures to guide clinical decision making is limited by the laborious nature of performing
and analyzing RNA-sequencing studies. Rapid AML strati�cation based on these classi�cations permits the possibility of
identifying patients most likely to bene�t from a drug or combination.
Methods: To classify cell states based on transcriptomic signatures, we developed two assay formats, involving customNanos-
tring and TaqMan Array card panels, for evaluation of tumor cell states for AML patients. Both formats contained gene sets
representative of the six hematopoietic lineage states (van Galen, 2019) and both provide outputs that are compatible with
the timeline for clinical decision-making. Assays were run according to the manufacturers’ speci�cations, and enrichment of
each of the six gene signatures was assessed using the Singscore stable method (Foroutan, 2018). Banked AML patient sam-
ples with matched RNA-seq and ex vivo Aza+Ven drug sensitivity data were used to validate the assay formats. Data obtained
from the rapid assays were validated against cell states determined by deconvolution of bulk RNA sequence and compared
with respect to clinical immunophenotype data where available.
Results : Both the Nanostring and quantitative PCR-based assay formats detected gene expression representative of the ap-
propriate cell state as previously determined by bulk RNA sequencing (Fig. 1A). Correlation of Aza+Ven ex vivo sensitivity
with tumor cell state signatures revealed patterns where primitive but not differentiated cell states associated with sensitivity.
In contrast, RNA isolated from healthy donor samples showed expression of all six cell state signatures. Across a cohort of 50
primary AML patient specimens, enrichment scores for each gene set correlated well with those derived for the same patients
using deconvolution of bulk RNA-seq (Pearson r values: 0.785 to 0.944). Cell state characterization by rapid gene expression
assays also aligned well with clinical immunophenotype, a routinely available diagnostic characterization of tumor blasts. Sur-
face expression of primitive (CD117) and mature (CD11b) markers associated with Aza+Ven ex vivo sensitivity and resistance
overall, respectively (p=0.03 & 0.04); however, ex vivo sensitivity could be signi�cantly further strati�ed among samples ex-
pressing these markers when considering the gene expression-based enrichment scores for progenitor- and monocyte-like
gene signatures (low vs high p-values: 0.02-0.05) (Fig. 1B). Analysis of matched samples from individual patients before and
after treatment also showed cell state signature changes that re�ected their temporal disease progression and correlated
with differences in ex vivo drug sensitivity and clinical immunophenotype.
Conclusion:Incorporation of cell state into prospective evaluations of AML patients provides an early indication of respon-
siveness to Aza+Ven. With rapid turnaround, assays such as these may augment treatment strati�cation and improve patient
outcomes. These assays offer additional versatility to detect changes in AML cells after forced differentiation or acquired drug
resistance.

© 2023 by The American Society of Hematology 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 3643

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/3643/2191910/blood-245-m
ain.pdf by guest on 18 M

ay 2024

https://doi.org/10.1182/blood-2023-180105
https://crossmark.crossref.org/dialog/?doi=10.1182/blood-2023-180105&domain=pdf&date_stamp=2023-11-02


POSTER ABSTRACTS Session 803

DisclosuresDruker: VB Therapeutics:Membership on an entity’s Board of Directors or advisory committees;Multicancer Early
Detection (MCED) Consortium: Membership on an entity’s Board of Directors or advisory committees; Aptose Biosciences:
Consultancy, Current equity holder in publicly-traded company, Membership on an entity’s Board of Directors or advisory
committees; Celgene:Other: Co-investigator on clinical trial(s) funded via contract with OHSU.; Bristol Myers Squibb:Other:
Co-investigator on clinical trial(s) funded via contract with OHSU.; Dana-Farber Cancer Institute: Patents & Royalties: #2063
(licensed exclusively to Merck & Co); and #2524, Research Funding; Recludix Pharma, Inc.: Consultancy, Current holder of
stock options in a privately-held company; Nemucore Medical Innovations, Inc.: Membership on an entity’s Board of Direc-
tors or advisory committees; Labcorp: Membership on an entity’s Board of Directors or advisory committees; Tolero: Other:
Co-investigator on clinical trial(s) funded via contract with OHSU.; Gilead: Other: Co-investigator on clinical trial(s) funded
via contract with OHSU.; Incyte: Other: Co-investigator on clinical trial(s) funded via contract with OHSU.; Syndax: Other:
Co-investigator on clinical trial(s) funded via contract with OHSU.; DNA SEQ: Membership on an entity’s Board of Directors
or advisory committees; Novartis: Membership on an entity’s Board of Directors or advisory committees, Other: PI or Co-
investigator on clinical trial(s) funded via contract with OHSU., Research Funding; AstraZeneca: Other: PI or Co-investigator
on clinical trial(s) funded via contract with OHSU.; CureOne: Membership on an entity’s Board of Directors or advisory com-
mittees; The RUNX1 Research Foundation: Membership on an entity’s Board of Directors or advisory committees; Vincerx
Pharma, Inc.: Current equity holder in publicly-traded company, Membership on an entity’s Board of Directors or advisory
committees; US Patent and Trademark Of�ce: Patents & Royalties: Patents 6958335 (Novartis exclusive license), 4326534,
7416873, 7592142, 10473667, 10664967, 11049247; Blueprint Medicines: Current equity holder in publicly-traded company,
Membership on an entity’s Board of Directors or advisory committees; Burroughs Wellcome Fund:Membership on an entity’s
Board of Directors or advisory committees; Astellas:Other: Co-investigator on clinical trial(s) funded via contract with OHSU.;
Beat AML LLC:Membership on an entity’s Board of Directors or advisory committees; Aileron Therapeutics:Membership on
an entity’s Board of Directors or advisory committees; Therapy Architects, LLC:Membership on an entity’s Board of Directors
or advisory committees; Enliven Therapeutics: Current holder of stock options in a privately-held company, Membership on
an entity’s Board of Directors or advisory committees, Research Funding; Oregon Health & Science University: Current Em-
ployment, Patents & Royalties: #1518 (exclusive option agreement with CytoImage); #0606/Patent 6958335 (Novartis exclusive
license); #2573; #0843; #0996; Cepheid: Membership on an entity’s Board of Directors or advisory committees; GRAIL: Cur-
rent equity holder in publicly-traded company, Membership on an entity’s Board of Directors or advisory committees; Iterion
Therapeutics: Current holder of stock options in a privately-held company, Membership on an entity’s Board of Directors or
advisory committees; Adela, Inc.: Current holder of stock options in a privately-held company, Membership on an entity’s
Board of Directors or advisory committees; Amgen: Current equity holder in publicly-traded company, Membership on an
entity’s Board of Directors or advisory committees. Lachowiez: COTA Healthcare: Consultancy; Rigel Pharmaceuticals:Mem-
bership on an entity’s Board of Directors or advisory committees. Tyner:Meryx: Research Funding; Incyte: Research Funding;
Petra: Research Funding; Schrodinger: Research Funding; Tolero: Research Funding; Recludix Pharma: Membership on an
entity’s Board of Directors or advisory committees; Constellation: Research Funding; Kronos: Research Funding; Genentech:
Research Funding; AstraZeneca: Research Funding; Acerta: Research Funding; Aptose: Research Funding.

Figure 1

https://doi.org/10.1182/blood-2023-180105

3644 2 NOVEMBER 2023 | VOLUME 142, NUMBER Supplement 1 ABSTRACTS

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/142/Supplem

ent 1/3643/2191910/blood-245-m
ain.pdf by guest on 18 M

ay 2024

https://doi.org/10.1182/blood-2023-180105

