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Saturday Myeloid Oncogenesis

Jie Sun

Multi refractory leukemia disease—sequence, sc-Target-seq—TFG-ROSI1 fusion % ¥/
TFG-ROS1 has leukemogenic activity and Kinase activity of ROS1 is important.

Sensitive to ALK/ROS1 inhibitor (Ceritinib/Crizotinib)

Confirmed the clinical effect of Ceritinib/Crizotinib in the patient — CR in 13 months.

* SRR A IR % sequence L T rarefusion #F R L. T h P AIMRFEEEZFoZ L %
FAL. HER 2> TREIAZHBEBELELB . LWVIHEE, SBIIVI ey
WICTE BRRIKE D ?

Mark Althoff

MCL1 promotes Fatty Acid b oxidation in therapy resistant AML

MCL1 interacts with transcriptional repressor IRF2BP2 in primary Ven/Aza resistant AML.
IRF2BP2 is aberrantly sequestered in the cytoplasm in Ven/Aza resistant cells.

IRF2BP2 has BH3-like domain, which mediates the interaction with MCL1.

S63845: BH3 specific MCL1 inhibitor.

BH3-targeted MCL1 inhibition — IRF2BP back to nucleus

Ven/Aza resistant LSC: Fatty Acid metabolism up

IRF2BP2 controls transcription of the fatty acid metabolism gene ACSL1

ACSL1 inhibitor suppresses Ven/Aza resistant AML

ACSL1 inhibitor has no effect on normal CD34+ cells.

* MCL1 @ non-canonical 7 function D5k, Ven/Aza resistant (¥ Monocytic AML 2%
WD T, monocytic AML TARYI LR DD Lk,

Dongxu Jiang

TET2 regulates stability of mismatch repair protein MSH6 and helps maintain genomic
stability independent of its dioxygenase function

Mutation Burden increases in myeloid neoplasms associated with TET2 mutations.

Loss of TET2 increases sensitivity to Mutagen and promotes leukemogenesis in vivo.

TET?2 interacts with MSHG6 and colocalizes in the nucleus.

TET?2 is essential for MSHG6 protein stability.

Loss of TET2 impairs the mismatch repair in Genomic DNA.

* TET2 @ non canonical function DFg, ASXL1 % il DEFE5HTT MSH6 LS L T



W RR3T 35,

Jonas Fullin : The Pathogenesis of therapy related Myeloid neoplasms from TP53-mutant
clonal hematopoiesis

Trp53-R245W % mono or biallelic IZFF2 mouse % > CTHEHT

Trp53 hets promote clonal expansion

Biallelic Trp53 promotes genomic instability and promotes leukemic transformation.

Mdm?2 overexpression phenocopies biallelic Trp53 mutations.

* R245W |3 monoallelic ©% clonal expansion # #F& 3 % 25, HIM{LIT i biallelic
mutation 234 & \» ) §,

Maria Latacz : Recurrent ASXL1 mutations promote myeloid malignancies through
unleashed condensation

ASXL1 WT has IDR at C-terminus but cancer-associated mutants lose it.

Hypothesis: ASXLL1 WT forms condensates and mutant lose it.

Actually, mutants but not WT form condensates.

Positive charge at N-terminus drives condensation of ASXL1.

ASXL1 truncation condensates promote H2A deubiquitination by enriching BAP1.

The negative charge in the frequently deleted region controls ASXL1 condensate formation.
* i@ X IDR %% condensation ICIZEELRZ & 134 \nps, ASXL1 DBFAIX N RKimo
positive charge 2% condensates @ formation ICEHE G, WT Tit mutation hotspot &L D
negative charge 23 Z 1L % ¥l L T V> 3 43, mutation TZ DFFHLD negative charge 23K b
N3 & condensates ZEB L HICH B L WIHBFHEBOHNRT, ST ARy Z AL L DEEDED
THREEDLEH Y,

Saturday Chemical Biology and Experimental Therapeutics

Amit K Jaiswal : IGFBP3 inhibitor with potent antileukemic activity

IGFBP3 is frequently overexpressed in cancers including MLL-AF4 B ALL.

IGFBP3 is dispensable for normal hematopoiesis but essential in MLL-AF4-driven ALL.
Development of IGFBP3-RNA interaction inhibitor using TR-FRET

IGFBP3-GFP + biotin labeled RNA oligo saturated with terbium labeled Streptavidin.

15t Screening >190,000 compounds— Cell based counter screen using IGFBP3 KO cells
— I3IN-002 as the best hit

I3IN-002 alters gene expression similar to IGF2BP3 KO; down of BCL2, HOXA9, CDKe6.
More effective in MLL-r B-ALL compared to non MLL-r ALL and AML



I3IN-002 binds to IGFBP3 and inhibits RNA binding ability
* Screening T hit L 2Ry Z R iC, dCasl3-NanoBiT % &% o T, 2HwnH Z L
TELRVWHA?HIC, ZZETVFAVERLO> TR EIERSEVLDE R S,

Markus Meyerhofer : p300/Crebbp are context dependent functional repressors of Interferon
Genes, offering therapeutic promise in AML

p300 is essential for AML survival

p300 inhibition by (1)KAT domain inhibition (KATi) (2)bromodomain inhibitor, (3)
degrader — All compounds suppress the key AML maintenance genes

Only KATi induced Interferon Stimulated Genes (ISGs) specifically in monocytic AML
P300 interacts with cBAF complex (ARID1A, SMARCA4) and transcription factors (RUNX1,
IRF8, PU.1 MEF2D, and IRF2BP2.

KATi and IFNa co-treatment induced exponential increase of the ISG response and a

highly synergistic induction of apoptosis in human and mouse monocytic AML cell lines.

p300 maintains a repressive environment for ISGs in conjunction with the cBAF complex in
monocytic AML.

* p300 % KATi T L 7z RIFEA 13 SETDB1 KO & i3iEF U— R L complex 2> ?
KATi+INFa ftFHW A T WIREMR>SETDB1 HEA|® STUB1 [HEAITH R L & 28
Hisk % 5 ?

Majd Al-Hamaly: /n vivo zebrafish drug screen uncovers novel insights into LSC biology
Rag2-Myc-induced T-ALL zebrafish model: LSC frequency 1:10

Screen >700 FDA-approved drugs using > 2500 zebrafish for the effect on self-renewal
Secondary screen in human T-ALL—4 compounds that decreases the LSC frequency
Limiting dilution— Amiloride, an inhibitor of the Sodium Hydrogen Exachanger-1 (NHE1)
NHET1 is responsible for the anticancer effects of Amiloride.

NHE1 knockdown inhibits LSC function and induces G1 cell cycle arrest.

NHE1 downregulates stem cell genes, Myc-target KRAS, Hedgehog, Notch signalings.
NHE1 knockdown inhibits mitochondrial function, downregulates OXPHOS.

— reprograms metabolism in T-ALL

% Zebrafish Screen @ EKIhH

Saturday Emerging Tools, Techniques and Al in hematology

Vera Binder Blaser : ALL-R: ananchoring score to predict relapse in ALL using zebrafish

patient-derived xenograft model



Zebrafish xenotransplantation model + time-lapse confocal microscopy

Leukemic cells from patients with early relapse (ER) are more confined in their movement
than those from patients without relapse (NR).

An anchoring score (ALL-R score): velocity, max distance traveled, displacement,
confinement ration, straight line speed.

ALL-R scores were higher in ER patients than NR patinets.

ER leukemic cells highly express adhesion molecules such as CXCRA4.

CellChat suggests that ER leukemic cells are likely interact with ER monocytes through MIF-
CD74/CXCR4 and CD99/PILRA.

* RHIER O ALL BE0AMKEMALIE, Lot LT ThI VEph RSS2 LD
i, MEEWKT 300 ? FKE,

Hnna Duan : Genomic subtypes of AML define sensitivity to NK cells
CD14+ blast cells are more sensitive to NK cells than CD34+ blast cells
ELN risk score does not determine the sensitivity of CD34+ cells to NK cells
BCOR and RAS mutated cells are more sensitive to NK cells

Co-culture— Sensitive AML cells induce NK cell activation

* Monocytic AML |3 NK i ic BZESBERR D 3 b L\,

Li Li: TP53 mutations within T cells induce T cell exhaustion and functional impairment in
TP53 mutant AML

TP53 mutations can be detected in CD4+CD8+ T cells and NK cells

TP53 mutated CD123 CAR-T cells: enhanced survival but more exhausted

Mutant p53 impairs CAR-T cell anti-AML cytotoxicity

p53-Y220C reactivator in TP53 mutant T cells enhances antitumor activity

* TP53 RENH 5 &, CAR-T Ml 04T, HIEHIZM E3 555, £ D5 exhaust LTL
v, FLAMLZIRIFFEFLTLE 5,

Sunday Therapeutic Gene Editing

Paulo Rio: Generation of a Stealth FLT3 and KIT functional variants

Introduce mutation in FLT3 and KIT to evade antibody recognition, without changing
function in human HSCs by Base Editor.

Edited cells are resistant to CAR-T.

FLT3 edited HSPCs display normal engraftment in mice.

FLT3 CAR-T eliminates AML while sparing edited HSPCs.



KIT epitope editing can be multiplexed with BCL11a editing.

Different mAb regiments improved co-selection of edited cells.

Epitope Editing confers protection from a high affinity KIT-Ab.

* b MEMBMECEHBRBZEIC editing LTW3, 5HbTHTE ST !

Julia Skokowa

Gene therapy of ELANE-associated mutations.

Autosomal dominant ELANE mutations in all exons and two introns.

ELANE encodes a neutrophil elastase.

ELANE is a paralog of PRTN3 and is dispensable for neutrophil differentiation.

(ELANE mutation perturb it: Dominant negative?)

Knockout of ELANE recovers neutrophil differentiation.

NETs formation is normal without ELANE

* ZEA ELANE 35793kt Z #3523, ELANE KO 3#if L 72>, Dominant
negative or Gain of function B 2> ?

Sunday Plenary Session

Rachel Rau: Blinatumomab added to chemotherapy improves survival of pediatric B-ALL
Standard risk groups: Randomized trial

Blinatumomab significantly improves disease free survival

Blinatumomab reduces leukemic burden in marrow but not in CNS

Low incidence of blinatumomab specific toxicities

But higher rates of subsequent sepsis and catheter related infections

* /NJ2 B-ALL (% Farber 03B LFERRIE 21T o 72 BB T ALFREPR D B #<
BB LTHEAEDR, T CBERTFEREOKRE LWES AL DN TLEREIC X 2 1HRAER
FRBRACELERED o7z, SHEERE DN %2 -7 CD19-CD3 BiTE
(Blinatumomab) & LBk 2 fHAGDLE B Z LT, E b 3IBEMR up KBS Lz & »
5§, CD19-CD3 BiTE 1345% B-ALL BEOERICA Y Z 5 &L, 727, CNSJFEIC
AR BEE Z S,

Sen Zhang : PF4 regulates HSC aging

Aging disrupts the megakaryocyte niche

PF4 expression is downregulated in old megakaryocytes

Young PF4-KO mice: exhibit premature HSC aging(myeloid skew, increased DNA damage--)

Administration of recombinant PF4 to old mice reduces DNA damage of HSCs



PF4 administration improves aged HSC function in vivo

LDLR and CXCR3 are the PF4 receptor in HSCs.

CXCR3/LDLR dKO mice exhibit accelerated HSC aging.

PF4 also regulates human HSCs and rejuvenates Aged HSCs.

* PF4 %533 3 fl/MiKA? HSC @ niche & LTHi< &\ 5 BT OWERHRICETE,
PF4 53ih & ZALDBEEZ T~ 7%, PF4 5 CE{LEMBMELEREO® 2 Z L3 T
%9,

Shan Liu:Ketogenic Diet enhances CarT cell antitumor function via b-Hydroxybutyrate
(BHB)

It has been shown that antibiotics treatment reduces CART effect.

It has been shown that Gut microbiome affects CART function.

— Food can affect CART function.

DLBCL tumors (A20) were transplanted to Balb/c mice and they were fed with five
representative diets: ketogenic, high-fiber, high-fat, high-protein, Western (high cholesterol)
diet, and then infused anti-CD19 CAR-T cells (CART19).

The ketogenic diet potentiates antitumor CART19 effect.

BHB promotes CART proliferation in vitro and enhances CART function in an
immunocompetent murine model

BHB improves human CART function in a human xenograft model

BHB increases peripheral IFN.

BHB enters TCA cycle preferentially over glucose and enhances the OXPHOS in CART cells.
BHB concentration in patients correlates with CART cell expansion

Clinical trial now open

* Rizap AL T\ % ketogenic diet(BEFIR%Z L TR ZR 2T {35 diet) T
CART iE¥dSup 75,z 2 |

David | Kuter: The effect of BTKi on ITP

Rilzabrutinib: Oral Reversible BTK inhibitor

No side effect to inhibit platelet aggregation

Rilzabrutinib improved physical fatigue, even among nondurable platelet responders

No severe side effect

* BTK inhibitor BII/MREZH 3 2 L 3D LATA LA b T2, FIRFICI/MRD
BREx &L LCL ¥ 5 728 ITP iREICHE X ind> 5 7 Rilzabrutinib X f/MREEREIPH] 2313
& A &7z BTK inhibitor T, 4 [E ITP ~DAZ#EH RCT TRHI hiz, o BHCRE
KE~DUMBOHFIND,



Sunday Myeloid Oncogenesis

Xueer Wang : Mitochondrial RNA methylation by METTL17

LSCs depend more on OXPHOS than HSCs

RNA binding proteins + Mitochondrial proteins: mtRBPs

METTL17 is associated with poor prognosis of AML

METTL17 KO suppresses OXPHOS and reduces LSC frequency

METTL17 promotes leukemogenesis of MA9.3-NRAS and MOLM13

METTL17 needs methyltransferase activity and mitochondrial localization to promote AML
growth (MTS and Mtase domains are required).

CLIPseq: METTL17 directly catalyzes 12S rRNA m4C and m5C methylation

12S rRNA methylation maintains its stability and steady state level

METTL17 regulates retrograde mitochondrial nuclear communication: Reduced CoA,
Citrate Succinate, H3K27ac down

Core gene: CCND3. METTL17 enhances CCND3 expression via H3K27ac

CCND3 can rescue the effect of METTL17 depletion

METTLI17 siRNA + TLR9 ligand: AML 7z & TLR9 RHMifdIc O ZEL Y iAE 1 5,
Phamacologically targeting METTL17 inhibits leukemogenesis

Fa v F Y7 RNABGHICEEE T 5250 F 2K T 5 72%. RNA Binding Protein T#2*
DIMAVFITFET 50 TEHERL. XOHTAML OFRARL AML g0
5E(DepMap) icB85-3 % D & LT METTL17 %[F3E. TLRY & siRNA A &b 7z
BUZETT 3 b BRI,
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Stefan Bjelosevic: Riboflavin Drives nucleotide biosynthesis and Iron sulfur metabolism to
promote AML

Human plasma mimicking media— Vitamin depletion screens

Riboflavin (Vitamin B2) is a leukemia dependency in NB4 and MOM13

Riboflavin Kinase (RFK) is a leukemia dependency in AML

Riboflavin loss— down of flavin mononucleotide (FMN) and flavin adenine dinucleotide
(FAD). Supplementation of FMN and FAD rescued the effect of Riboflavin depletion.
Riboflavin depletion induced downregulation of pyrimidine, causing nucleotide imbalance.
Depletion of multiple purine biosynthesis enzymes and uridine supplementation promoted
cell growth in riboflavin deficient media.

Nucleotide imbalance was accompanied by mitochondrial disruption.

RFK depletion or depletion of exogenous riboflavin perturbs mitochondrial respiration and



sensitizes to BCL2 inhibition

Riboflavin loss also reduced iron sulfur cluster proteins

% Vitamin B2 28 AML O¥JAICHAL DI L, AH=XLIEWAB SR Pyrimidine
DEHFE > T nucleotide DT VABANTI Fa v FY THEESED 3 LI ORH
H\y, Purine DEDWOL LTIV RE L oTHIFT5 L, HEXEHET S L L,

RNA binding protein RBMX maintains leukemia cell growth survival

RBMX is highly expressed in AML and control nascent transcript RNA

LC/MS: RBMX interacts and colocalizes with YTHDC]1, the main nuclear m6A reader
RBMX and YTHDCI1 are found within the same regions in a cell

YTHDC1 is reader is required for leukemogenesis

RBMX forms gel-like condensates that do not undergo LLPS

RBMX regulates biophysical properties of YTHDC1 mediated condensates

RBMX and YTHDCI1 share targets at RNA and DNA levels.

Generation of the rapid RBMX depletion system (RBMX-FKBP) in THP1 cells

RBMX depletion induces rapid changes in gene expression, chromatin accessibility in 4 hours
YTHDC partially rescued the effect of RBMX depletion.

RBMX creates more fixed YTHDC1 condensates that sequester RNA pol II

* YTHDC1 728 RBMX & interact L, 7 WiRD condensates ZJEEL L T RNA % gene
expression HlIfHICBISE 3 L\ HFE, VT ARy 7L OFEEIT ?

Jihye Yoon: Fetal differentiation programs afford a protective barrier to NUP98-fusion driven
AML that dissipates shortly after birth.

NUP98 rearrangements (NUP98r) cause high risk AML primarily in early-to-mid childhood.
NUPO98r is rare in adult AML, and never occurs before birth.

Generated iPSC that give rise to chimeric mice expressing diverse NUP98 fusions.
NUP98-HOXA9 expression; fetal or juvenile induction

NH inhibit repopulating ability only in fetal cells

Juvenile NH causes leukemia more efficiently than fetal induction

NH dramatically reprograms epigenome and transcriptome of fetal cells and drives erythroid
differentiation.

NH did not alter hematopoietic differentiation in juvenile progenitors and only upregulated
HOX genes.

* NUP98 fusion It fetal liver #if@ix transform L 7x\223, FH\»~ Y XD projenitor |
transform 3% &\ 5 5§, 227 Y BH T retrovirus E7FATIXZ H % % L IZB X vy, iPS
ETNV FEMIZD2 O o) 2o ?2 RN Bl ~VRRESI DO ?



Monday Molecular Pharmacology and Drug Resistance
Samantha Levin Furtney: REM-422 a small molecule MYB mRNA degrader
REM422 acts by promoting MYB poison exon inclusion to induce MYB mRNA degradation

Poison exon inclusion

REM-422 reduces MYB mRNA and protein levels and phenocopies MYB genetic KD in
THP1 cells

Oral dosing of REM422 drives regression in AML CDX model

Oral dosing REM422 eradicates blast in AML PDX model and induces differentiation and
apoptosis

* MYB D¥RE DKFIC poison exon ZFE ¥ 5 X 5 I T 3B THLEVIDEE. TERBEFR
B CTHIRE G, EI3RoTARZ Y —=v 7 LiDH»?RUNX THRL XS RZ ERT
Evd?

Nour Naji : CC chemokine receptor like 2(CCRL2) is a potential therapeutic target in MDS
and secondary AML

CCRL2 is upregulated and promotes growth in erythoroleukemia

Anti CCRL2 antibody drug conjugate ADC

CCRL2 ADC induces apoptosis and suppresses colony formation, leukemogenesis of TF1.
CCRL2 ADC shows selective cytotoxicity and induces apoptosis in TP53 mutated AML

No toxicity against normal hematopoietic cells

No toxicity to normal erythropoiesis
CCRL2 ADC treatment is safe in B6 mice
* AEL OF L v iSEEi. ADC 1221 0 3\,

Monday Myeloid Oncogenesis

Dimitrios Papaioannou: CRISPR/RfxCas13d screening identifies NFYC-AS1 IncRNA as a
molecular vulnerability in AML

179 prognostic IncRNAs (1048 gRNAs) for dropout screening in KG-1, MOLM13, OCI-
AML3 and THP1 cells.

24 essential IncRNAs in all 4 cell lines, 9 sutype-specific essential IncRNAs.

NFYC-AC1: important in monocytic AML with NPM1c or KMT2A rearrangements.

High NFYC-AC1 expression is associated with poor prognosis

NFYC-ACI is enriched in nucleus , but not on chromain.

NFYCI1 regulates chromatin conformation of the chr19p13.3

*IncRNA R DX TE . D LHEN A



Travis Fleming

Stem cell gene expression, which is associated with poor prognosis, is frequently driven by
MECOM in AML

MECOM-dTag rapid degradation system

MECOM degradation causes AML differentiation and cell death

MECOM is a direct repressor of myeloid differentiation in AML

MECOM repressed genes and cisREs are conserved in primary AML

MECOM repress CEBPA cisRE

* MECOM-degron TV R ET L EEoTHRVE D,



