
Giulia Gambarelli
Translational Research Laboratory, AUSL-IRCCS of Reggio Emilia

HELLS-driven chromatin remodeling defines 
transcriptional vulnerabilities in ALK-negative 

Anaplastic Large Cell Lymphoma



Disclosures of Giulia Gambarelli

Company name Research
support

Employee Consultant Stockholder Speakers
bureau

Advisory
board

Other



T-CELL LYMPHOMA COMPLEXITY1

RARITY

COMPLEXITY
AGGRESSIVENESS

TARGETED
THERAPY

T-CELL LYMPHOMA

LIMITED THERAPY 
RESPONSE

T-CELL LYMPHOMA
(30 different subtypes)



Normal
chromatin

Aberrant
chromatin

T-lymphocytes

Neoplastic
Lymphocytes

EZH2
KMT2D

HELLS

MLL2

DOT1L

CBP/p300

TIP60

KAT6A
BETs

SWI/SNF

Ly
m

ph
om

a
pr

og
re

ss
io

n
an

d 
ag

gr
es

si
ve

ne
ss

CHROMATIN REMODELED STATE IN LYMPHOMA2

TF1 TF2 TF3

TF1 TF2 TF3

remodeller

remodeller
remodeller

CHROMATIN REPROGRAMMING



HELLS AT THE CROSSROADS
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3 HELLS IS A NEW VULNERABILITY OF ALK- ALCL

Fragliasso V., Leukemia 2020
Mallia S., NAR 2024
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OUTSTANDING QUESTIONS

LYMPHOMA PROGRESSION

Gene 
expression

DNA
repair

DNA
replication

GENOME INSTABILITY 

HELLS
1. How does HELLS ensure
efficient and adaptable gene 

expression, ultimately
safeguarding genome 

organization?
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5 UNSOLVED QUESTIONS

1. How does HELLS ensure
efficient and adaptable gene 

expression, ultimately
safeguarding genome 

organization?

2. What is the potential for 
HELLS inhibition as a 

combinatorial therapeutic 
strategy?

Drug 1 Drug 2

LYMPHOMA PROGRESSION
COMBINATORY 

STRATEGY



6 TRANSCRIPTIONAL FUNCTION OF HELLS

HELLS regulates a unique genes signature 

Mallia S., NAR 2024

TLBR-2 HELLSKD



HELLS regulates genes associated with ALK-ALCL aggressiveness

Mallia S., NAR 2024
7 TRANSCRIPTIONAL LANDSCAPE OF HELLS IN ALCL

R = 0.76, p = 3.5e-06
R = 0.8, p = 0.00032

R = 0.33, p = 0.08
R = -0.16, p =0.57

R = -0.56, p = 0.0016
R = 0.47, p =0.074

R = 0.78, p = 5.8e-07
R = 0.82, p =0.00016

R = 0.81, p = 1.3e-07
R = 0.81, p =0.00022

R = 0.88, p = 3.2e-10
R = 0.81, p =0.00024



HELLS regulates RNAPII in a bimodal way

Mallia S., NAR 2024
8 LOSS OF HELLS ALTERS RNAPII DYNAMICS



HELLS regulates chromatin accessibility at immune-related genes

Mallia S., NAR 2024
Mallia S., Trends in Cell Biol, 2025

9 LOSS OF HELLS ALTERS CHROMATIN DYNAMICS

103 TFs gained

99 TFs lost



Drug repurposing identified PI3K, JAK/STAT, and DNA-PK as synergistic targets
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PI3K inhibitor
MTOR inhibitor
JAK inhibitor
Minor histocompatibility antigens LOF
RAF inhibitor
SRC inhibitor
FLT3 inhibitor
Bromodomain Inhibitor
DNA dependent protein kinase inhibitor
C2 domain containing LOF
HIF activator
IKK inhibitor
Rho GTPase activating proteins LOF
CDK inhibitor

Connectivity score
-50 0 50

Fiore D., Nat Rev Cancer, 2020

10 DRUG REPURPOSING APPROACH Unpublished, please do not post
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gene signature
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HELLS inhibition drives sensitization to JAK/STAT and DNA-PK inhibitors 

11 HELLSKD POTENTIATES JAKi and DNA-PKi EFFECTS Unpublished, please do not post
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HELLS inhibition drives sensitization to JAK/STAT and DNA-PK inhibitors 
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13 TAKE HOME MESSAGE

CONCLUSIONS

HELLS functions as a bi-modal regulator of
gene expression, controlling both the loading
and elongation phases of RNAPII.

The bi-modal function of HELLS can be
exploited to enhance the response of lymphoma
cells to low doses of approved targeted agents.

The development of selective HELLS inhibitors
can expand the therapeutic portfolio for patients
with T-cell lymphoma.
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