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Metabolic Plasticity as a Driver of Therapy Resistance in T-ALL

• Relapsed T-ALL is associated with poor overall survival and 
limited therapeutic options

• Leukemic cells rewire mitochondrial metabolism under 
stress 

• T-ALL shows high mitochondrial dependency

• OXPHOS drives stress adaptation and survival

• Metabolic vulnerabilities remain largely unexplored

• Targeting metabolism could represents a new therapeutic
option



Physiological Functions

• Regulates adipose lipolysis and thermogenesis (UCP1-mediated)

• Contributes to bladder relaxation and anti-stress effects in CNS

Role in Cancer

• Upregulated in melanoma, neuroblastoma, colon, breast → promotes
proliferation

• Stimulates angiogenesis and supports pro-tumor microenvironment (MDSC, 
M2 macrophages, invasiveness)

Therapeutic Potential

• Antagonists (e.g., SR59230A) reduce tumor growth and induce apoptosis

• Potential adjuvant target in melanoma and neuroblastoma

Dissecting the Metabolic Role of SR59230A: β3-Adrenergic Receptors as 
Novel Targets for Metabolic Reprogramming



- Dissection the potential
antileukemic mechanism of 
SR59230A in pediatric T-ALL
- Exploiting mitochondrial 
metabolism, FAO, and ferroptosis 
as therapeutic vulnerabilities in 
pediatric T-ALL

Aims & Methods

Aims: Methods:



SR59230A triggers convergent mitochondrial suppression and metabolic rewiring
in T-ALL
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SR59230A triggers convergent mitochondrial suppression and metabolic rewiring
in T-ALL



SR59230A selectively impairs mitochondrial and glycolytic metabolism in T-ALL 
cell models

• Complex I inhibition → decreased OXPHOS

• ↓ Complex I activity

• ↓ Oxygen consumption rate (OCR)

• ↓ ATP production

• Mitochondrial energetic deficiency

Mitochondrial Metabolism

• Decreased glycolysis

• ↓ Basal glycolysis

• ↓ Compensatory glycolysis (after mitochondrial 
inhibition)

• Reduced glycolytic ATP production

Glycolytic Metabolism



SR59230A disrupts mitochondrial bioenergetics in primary T-ALL blasts
Mito Stress Test Glycolytic Rate Assay

ATP Rate Assay

Mitochondrial metabolism (OXPHOS)
•↓ Basal respiration
•↓ Maximal respiration
•↓↓ Mito-ATP production
→ Mitochondrial ATP production decreased

Glycolytic metabolism
•↑ Basal glycolysis
•↑ %PER from glycolysis
→ Glycolytic ATP production increased

Total ATP production decreased despite glycolytic
compensation



• Endogenous (BSA control) and 
Exogenous (Palmitate-BSA) FAO

• ↓ Basal respiration

• ↓ Maximal respiration

• ↓ Spare respiratory capacity

• ↓ ATP production rate

→ Mitochondrial ATP from endogenous
and exogenous FAO decreased

SR59230A disrupts FAO and exposes T-ALL to metabolic vulnerability



Linking SR59230A-Induced Metabolic Deficiency to Ferroptosis in T-ALL



SR59230A Couples FAO Blockade to Ferroptotic cell death in T-ALL

- Decreased
ferroptosis-protective
genes: GPX4, FSP1, 
NRF2

- Increased lipid
peroxidation genes →
promotes ferroptotic 
stress

- Altered iron 
metabolism: FTH1 ↓, 
CD71 ↑, labile iron ↑

- Increased stress 
marker: LDHA



SR59230A Couples FAO Blockade to Ferroptotic cell death in T-ALL



Ferritin-dependent iron homeostasis links metabolic vulnerability to 
clinical features in Pediatric T-ALL 

Weiwei Yi, et all. Leukemia, 2024



Conclusion

SR59230A disrupts mitochondrial oxidative phosphorylation in pediatric T-ALL, predominantly affecting Complex I 
and fatty acid oxidation

This metabolic perturbation is associated with altered iron homeostasis and increased susceptibility to ferroptosis
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