Implication of the UPS on muscle wasting in humans 

  Adapted fromPolge et al. Front. Physiol., 2015 Targets of the UPS during muscle wastingThe UPS controls all the key processes for the development of the atrophying

  MuRF1 and MAFbx are overexpressed during Acute Kidney Injury in rats and their expression levels are correlated to the severity of kidney injury Aniort et al, Int. J. Biochem. Cell Biol. 2016Acute kidney injury (gentamicin) induces a moderate atrophy (-17%) in phasic musclesImplication of the UPS on muscle wasting following chronic kidney disease in humansProteolysis induction?UPS involvement?Long lasting induction of atrogenes?Common biomarkers with more aggressive conditions/pathologies? Human vs. rodent biomarkers ?Implication of the UPS on muscle wasting following chronic kidney disease in humans: the PROMETHE cohort and 19S RC) is not a good predictor of muscle atrophy for long term UPS induction

  

  

  

  

  

  

  

  

  

  

  

The "Atrophy-related genes "atrogenes" MuRF1 and/or MAFbx Catabolic situa-ons

  

	E3 ligase		Targeted protein		
			or pathway	Ubiquitin chain type	Disease
	FANCL DDB2		FANCD2, FANC1 Chromatin	Atrogenes monoUb monoUb	Condi7ons	Fanconi anemia Xeroderma pigmentosum
	Cbl family	RTKs	monoUb		Cancer
	Nedd4 Rabex-5 HDM2	Non pathological states PTEN, α-synuclein monoUb, Lys63, polyUb Bed rest Ras monoUb Immobiliza7on / unweigh7ng Cowden syndrome, Parkinson Cancer p53 Lys48 Cancer
	APC/C10		Cyclin-CDK	Lys48	Aging	Genomic instability
	SOCS1/3		IRS2	Lys48		Metabolic syndrome
	MG53		IR, IRS1	Lys48		Metabolic syndrome
	pVHL15		HIF	Lys48	COPD	Von Hippel Lindau
	IAPs Rnf168 TRAF6 Itch, IAPs Parkin	NIK Pathological and injury states Histones TRAF6, NEMO, huntingtin RIP2 Mitochondrial outer membrane proteins	Lys48 Lys63, polyUb Lys63, polyUb Lys63, polyUb Lys63, polyUb	Spinal cord transec7on Multiple myeloma Cancer, RIDDLE syndrome Spinal muscle atrophy Inflammatory disease, Smoking Huntington's disease Myosi7s Crohn's disease Sta7ns Parkinson's disease Cancer
	CHIP, Parkin Huntingtin,	Lys63, polyUb	Pulmonary arterial hypertension Huntington's disease,
			β-amyloid, tau		Knee arthroplasty Alzheimer's disease
	BRCA1		BRCA1	Atypical polyUb		Breast and ovarian cancer
	LUBAC		NEMO	Linear polyUb		Autoinflammation, muscular
					amylopectinosis, bacterial infections

The "Atrophy-related genes "atrogenes" (Unweighting -rat soleus muscle)Polge & Taillandier, Int. J. Biochem. Cell Biol., 2016 Some Atrogenes are strictly restricted to the atrophying program Some Atrogenes are still recruited after 7 days of recovery -Proteasome subunits -Ub -Specific ubiquitinating enzymesTaillandier et al., Int. J. Biochem. Cell Biol. 2003 ; Polge & Taillandier, Int. J. Biochem. Cell Biol., 2016 
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Perspectives

• Including other proteoly-c actors: --> beler isola-on of specific popula-ons?

• Using more pa-ents/other cohorts for strengthening the conclusions

• Applica-on to other pathologies

• Finding biomarkers in more accessible compartments (e.g. blood)

• Comple-ng the proteomic analysis of soluble proteins

• Iden-fica-on of UPS substrates common to the two pathologies Purifica-on of Ub--conjugates using an in--house affinity matrix followed by mass