Table S7 Reactions for -synuclein turnover, damage and aggregation

	Reaction
	Reactants and Products
	Kinetic rate law
	Valuea

	synthesis
	Source→asyn
	ksynasyn
	2.8E-2molecule.s-1

	20S proteasome binding
	asyn+Proteasome→asyn_Proteasome
	kbinasynProt<#asyn><#Proteasome>
	1.7E-9molecule-1s-1

	20S proteasome degradation
	asyn_Proteasome→Proteasome
	kdegasynProt*kproteff <#asyn_Proteasome>
	1.0E-2s-1, 1.0

	Lamp2a binding
	asyn+Lamp2a→asyn_Lamp2a
	kbinasynLamp2a<#asyn><#Lamp2a>
	4.0E-8s-1

	CMA degradation
	asyn_Lamp2a → Lamp2a
	kCMAasyn<#asyn_Lamp2a>
	1.0E-3s-1

	Damage
	asyn+ROS→asyn_dam+ROS
	kdamasyn<#asyn><#ROS>
	5.0E-8molecule-1s-1

	Parkin binding
	asyn_dam+Parkin→ Parkin_asyn_dam
	kbinasynParkin<#asyn_dam><#Parkin>
	1.0E-4molecule-1s-1

	Parkin release
	Parkin_asyn_dam → asyn_dam+Parkin
	krelasynParkin<#Parkin_asyn_dam>
	2.0E-4s-1

	Monoubiquitination
	Parkin_asyn_dam +E2_Ub→ Parkin_asyn_dam_Ub+E2
	kmonoUb<# Parkin_asyn_dam ><#E2_Ub>
	1.0E-3molecule-1s-1

	PolyubiquitinationX (X=1-7)
	Parkin_asyn_dam _Ub(X)+E2_Ub→ Parkin_asyn_dam_Ub(X+1)+E2
	kpolyUb<# Parkin_asyn_dam _Ub(X)><#E2_Ub>
	1.0E-2molecule-1s-1

	DUB bindingX (X=1-8)
	Parkin_asyn_dam _Ub(X)+DUB→  Parkin_asyn_dam_Ub(X)_DUB
	kbinasynDUB<# Parkin_asyn_dam _Ub(X)><#DUB>
	2.0E-7molecule-1s-1

	De-ubiquitinationX (X=1-8)
	Parkin_asyn_dam_Ub(X)_DUB →  

Parkin_asyn_dam_Ub(X-1)_DUB+Ub
	kactDUB<# Parkin_asyn_dam _Ub(X)_DUB>
	1.0E-4s-1

	Proteasome bindingX (X=4-8)
	Parkin_asyn_dam _Ub(X)+Proteasome→
 asyn_dam _Ub(X)_Proteasome+Parkin
	kbinProt<# Parkin_asyn_dam _Ub(X)><#Proteasome>
	5.0E-6molecule-1s-1

	De-ubiquitination Bound asyn4
	asyn_dam _Ub4_Proteasome +DUB→ 

asyn_dam+Proteasome+DUB+4Ub
	kactDUBProt<#asyn_dam _Ub4_Proteasome><#DUB>
	1.0E-6molecule-1s-1

	De-ubiquitination Bound asynX (X=5-8)
	asyn_dam _Ub(X)_Proteasome +DUB→
 asyn_dam _Ub(X-1)_Proteasome+DUB+Ub
	kactDUBProt<#asyn_dam _Ub(X)_Proteasome><#DUB>
	1.0E-6molecule-1s-1

	S proteasome degradationX (X=4-8)
	asyn_dam _Ub(X)_Proteasome+ATP → Proteasome+(X)Ub+ADP
	kactProt*kproteff <#asyn_dam _Ub(X)_Proteasome> <#ATP>/(5000+<#ATP>)
	1.0E-2s-1, 1.0

	Aggregation asyn1a
	2asyn→AggA1
	kaggasyn1<#asyn><#asyn-1>/2.0
	5.0E-12molecule-1s-1

	Aggregation asynX (X=2-5) a
	asyn+AggA(X-1)→AggA(X)
	kaggasyn2<#asyn><#AggA(X-1)>
	5.0E-10molecule-1s-1

	Disaggregation asyn1 a
	AggA1→2asyn
	kdisaggasyn1<#AggA1>
	1.0E-8s-1

	Disaggregation asynX (X=2-5) a
	AggA(X)→AggA(X-1)+asyn
	kdisaggasynX<#AggA(X)>
	as in Table S5

	ProteasomeInhibition AggAX (X=1-5) a
	AggA(X)+Proteasome→AggP_Proteasome
	kbinAggProt<#AggA(X)><#Proteasome>
	5.0E-9molecule-1s-1

	Inclusion formation a
	asyn+AggA5→SeqAggP
	kaggasyn2<#asyn><#AggA5>
	5.0E-10molecule-1s-1

	Inclusion growth a
	asyn+SeqAgg→2SeqAggP
	kigrowth1<#asyn><#SeqAggP>
	5.0E-9molecule-1s-1

	ROS generationX (X=1-5) a
	AggA(X) →AggA(X)+ROS
	kgenROSAggP<#AggA(X)>
	2.0E-5s-1


amol=molecules bThere is a identical set of reactions for damaged -synuclein (asyn_dam) by replacing asyn with asyn_dam and AggA(X) with AggD(X). Reaction rates are kaggdam1=1.0E-5 and kaggdam2=5.0E-5, other reactions rates are the same as for undamaged -synuclein. In addition  asyn_dam bound to Parkin and ubiquitinated asyn-dam may be sequestered into inclusions. 

