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Years from study entry

241 (1975 - 1977)

251 (1979 - 1983)

213 (1985 - 1989)

2891 INT (1989 - 1995)

AAML03P1 (2003-2005)

AAML0531 (2006-2010)

AAML1031 (2011-2016)

Outcome for Childhood AML 
CCG/COG Trials



Phase III Trials have failed to identify effective therapies

1989 - 1995 2000 - 2002 2006-2010 2011-20161989 - 1995 2000 - 2002 2006-2010 2011-20161996-2002

Over 4000 patients enrolled in 3 phase III trials, no benefit to experimental therapy

Experimental arm

COG AAML1831

2018-2024



Therapeutically Applicable 
Research to Generate 
Effective Treatments 
(TARGET) - AML 

Initiative

Å Comprehensive 
genome/epigenome study in 
Pediatric AML 

Å Whole genome sequencing ð250

Å RNA Seqð500 patients 

Å miRNA sequencing ð1000 patients 

Å Targeted Exome Capture Sequencing ð1600 
Specimens from 1000 patients

Å Methylomeð500 patients

Å Expansion cohort (0-35 years) 3000 patients 
+ Failure/Relapse 

Å RNA Seqð

Å miRNA Seq

Å Methylome ð

Å Whole genome sequencing ð1500 tumor/ 
germline + Failure/Relapse ð

Å Long Read RNA/DNA Seq - PacBio

Å Proteome profiling

ÅDeposition in public domain 



Shift from Structural to Sequence Variants by 
Age

Fusion Oncoproteins

Predominate in younger 

patients
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Huang et al, 

Bld Adv.
Tregnago, Pigazzi

et. al, JCO

Refining Functional Biology of AML



High Risk Evolution

AAML03P1 AAML0531 AAML1031
Monosomy 7 Monosomy 7 Monosomy 7

Monosomy 5/5q- Monosomy 5/5q- Monosomy 5/5q-

>15% Blast at Ind. 1 FLT3/ITD+ with allelic ratio > 0.4% FLT3/ITD+ with allelic ratio > 0.4%

>15% Blast at Ind. 1 MRD >0.1%



Risk Stratifiersς
High risk to BMT, 



Appropriately Targeting AML Improves outcome

OS ï15%

OS ï93%

Sorafenib

+

BMT

ITD-Positive

ITD-

Negative

ITD PREVALENCE IN T(6;9)

BMT



Impact of HSCT in patients with UBTF-TD

Ceolin et. al., ASH 2025



HSCT in patients with NUP98::NSD1 in CR1

HSCT in CR1

Chemotherapy

ÅNUP98::NSD1

ÅTP53

ÅETS Family 

Fusions

ÅTP53

ÅDel5q

ÅMonosomy 7

ÅKAT6A::CREBBP

Tarlock et. al,        

ASH 2025



ÅIncorporation of new variants for risk-based therapy 
allocation

ÅMore informed HSCT allocation

ÅPotential for More rapid advancement of novel agents

ÅMore targeted therapeutic development

ÅCBFA2T3::GLIS2, 

ÅNUP98::NSD1

ÅKMT2A-R AML

Refining Risk Classification 



Novel Immunotherapies in High -Risk 

AML

AML-Specific Targets



Immunotherapy for AML

15

CD123 CART for AML

Bhagwat et al. Nature. 2024 

CD33 CART for Pediatric AML

Shah et al. ASH. 2023 

CD371 (CLL1/CLEC12A)/CD18 Armored CAR for AML

Geyer et al. Blood. 2025 



TumorAssociated Tumor Specific



Identifying Leukemia-specific Targets
Non-hematopoietic antigens aberrantly expressed in AML

17

Å Current Therapies

Å Target common hematopoietic antigens (eg.CD33, 
CD123, CD135)

Å Effective targeting would lead to myeloablation

Å Excessive antigen-> impacting T cell fitness & efficacy

Å Optimal Targets

Å Expressed in AML

Å Not expressed in normal hematopoiesis -> Limit 
hematopoietic toxicity

Å No/low expression in other tissue

Å Logic-gating strategies to circumvent off-tumor 
effect
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~3000 AML

AML Target Discovery Pipeline

>3000

Intensive computational 

effort ïJenny Smith, MS



TM domain?
Cell Surface 

Protein

ADC

Yes NoExperimental 
Target 

Validation

Confirmation 
of protein 
expression

Pre-clinical 
Development

BiTE/ SMiTE CART

Humanized Ab Generation
Protein Science lab, FHCRC 

Abound Bio

TCR-T
vs.

TRC mimic

Small Molecule
Inhibitors

Library of AML -Specific Genes Identified 



Development of Novel Cell Therapy for pAML

FOLR1

MSLN

CLEC2A

PRAME 

IL1RAP

TSLPR

CSPG4
20

Seattle + Rome

Seattle + Rome

Seattle + Rome

Activation Q1 

2026

B7H3 Rome

Rome (CART), Torino (CAR NK)

Rome

CD7 Rome

Seattle + Rome



Franco Locatelli, 

Personal communication



CBFA2T3::GLIS2 Fusion in AML
The most refractory AML subset
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CBFA2T3::GLIS2 Fusion
Transcripts Absent in Normal BM and CD34+ PB



CBFA2T3::GLIS2 Fusion ςOnly seen in Infants
Expression of FOLR1 limited to CBF/GLIS patients

No expression in 

normal Marrow



FOLR1 CAR T-
Optimization



In Vivo efficacy of FOLR1 CART
CBF-GLIS CDX Model

CBF-GLIS PDX Model



FHCC FOLR1 CART (ParviZCell TM )

Trial for Infant AML

Å Cleared by the FDA to proceed to clinical trial -First in 

human trial in infants and young children

Å Target discovery to FDA clearance in 3 ½ years

Å First in human trial in infants with CBF/GLIS AML

Å First patient treated 3/2025

Å 2nd Patient treated Sept. 15, 2025

Å 3rd Patient enrolled Sept. 16



Post Therapy CART Expansion and Disease Clearance

PB blast cleared

MRD Negative



FOLR1 CART Trial in OS

Å IND enabling studies complete

Å GMP vector ςcompleted 12/2024

Å Clinical Protocol completed

Å Trial Activation Q4 2025
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Targeting KMT2A 

Rearranged AML



AML-Restricted Targets Identified

31
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Expression of clinical CAR T 

targets in skin 

GPC3

Median 

TPM 20

B7-H3

Median 

TPM 30

EGFR

Median 

TPM 79

HER2

Median 

TPM 120

CLEC2A Expression in normal tissue

No expression in normal tissues except 

for mild expression in the skin

CLEC2A

Median 

TPM 28

32

CLEC2A (C-type Lectin Doman Family 2 Member A)
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No expression in 

normal 

hematopoiesis

Monosomy 7

CLEC2A highly enriched 
in high-risk AML



CLEC2A is expressed in primary AML Blasts

34

CLEC2A expression from Hematologics (clinical lab)

1516 CLEC2A molecules/cell1924 CLEC2A molecules/cell

CLEC2A CLEC2A CLEC2A

1802 CLEC2A molecules/cell

AF AF AF

Patient 1 Patient 2 Patient 3

CLEC2A expression in Leukemia Stem Cells

CLEC2AAF

Patient 4



Developing Novel Binders against CLEC2A

Å Tested 24 unique fully human CLEC2A binders

Å Expanded sensitivity/specificity evaluation of our top 3 binders
Wei Li, PhD



Developing novel CLEC2A-targeting CAR T cells

36

CLEC2A VH 3H10 Binder Cytokine Release Assay

**P<0.0005
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Unmodified T CLEC2A CAR T

CLEC2A CAR Ts do not impair hematopoiesis


