	Suppl. Table 1: Studies reporting how mutations and PTMs of α-Syn and Tau can affect their conformation and physiological properties

	Authors Year
	α-Syn
	Settings
	Highlights

	Conway et al.(1)
1998
	WT, A53T, and A30P mutants of α-Syn
	in vitro: CD, α-Syn aggregation, AFM, EM
	-WT and both A53T and A30P mutants have similar natively unfolded' structures
-the A53T mutation leads to faster fibrillogenesis than WT and A30P mutation

	Narhi et al.(2)
1999
	WT and A53T, A30P, and A53T + A30P mutants of α-Syn
	in vitro: α-Syn aggregation, CD, FTIR, AFM, EM
	-all the mutants have a faster kinetics of fibrillogenesis (lag phase) compared to WT α-Syn, with A53T being faster than A30P


	Ostrerova-Golts et al.(3)
2000
	WT, A53T, and A30P mutants of α-Syn
	in vitro: WB, EM
in cells: α-Syn aggregation, toxicity, ThS, ICC
	-in the presence of FeCl2, the A53T mutation promotes the formation of more aggregates compared to WT or to the A30P mutation
-treatment of cells expressing WT or A30P α-Syn with FeCl2 and with 50 or 500μm dopamine induces the formation of aggregates
-aggregates of α-Syn that form in neurons in response to iron treatment are ubiquinated.

	Li et al.(4)
2001
	WT, A53T, and A30P mutants of α-Syn
	in vitro: α-Syn aggregation, light scattering, CD, FTIR Spectra, Small-angle X-ray scattering, TEM
	-all three proteins possess almost identical far-UV CD spectra at acidic pH
-both heating and decrease in pH contribute to the reversible
transformation of α-Syn to a partially folded intermediate
- The structure content of α-Syn increases in the following order: WT < A30P < A53T
-the mutants have a greater propensity to aggregate at higher concentrations than the WT α-Syn
-the A53T mutant shows the fastest rate of fibrillogenesis, whereas A30P show slower fibrillogenesis than the WT protein

	Lee et al.(5)
2002
	Mice expressing either WT, A53T, or A30P mutants of α-Syn
	in vitro: WB
ex vivo: in situ hybridization, IHC
in vivo: behavioural analysis
	-mice overexpressing the A53T mutation show earlier disease onset and a greater penetrance of the disease phenotype compared to mice expressing WT α-Syn  or α-Syn carrying the A30P mutation
-mice overexpressing the A53T mutation show aberrant (regionally specific) accumulations of α-Syn and ubiquitin
-brains of mice overexpressing the A53T mutation present more detergent-insoluble full-length α-Syn

	Murray et al. (6)
2003
	WT and
truncated recombinant human α-Syn
	in vitro: α-Syn aggregation,
turbidity analysis, ThT, ANS binding assay, digestion assay, negative staining EM, Immunoelectron Microscopy, CD
	-all of the truncated forms proteins aggregate more rapidly than full-length α-Syn
-the truncated forms of α-Syn produce shorter and thinner fibrils compared to full length 
-amino acids at 104, 105 and 114, 115 in the carboxy-terminus contrast α-Syn aggregation


	Zhou et al.(7)
2004
	Constructs of  WT, A53T, and A30P mutants of α-Syn carrying tyrosine to either cysteine or phenylalanine residues at positions Y39, Y125, Y133, Y136 
	in vitro: WB, α-Syn aggregation
in cells: ICC, cell viability, apoptosis, and α-Syn aggregation
	-cells expressing either Y39C or Y125C mutants (of both WT, A53T and A30P strains) form cytoplasmic α-Syn aggregates and lead to cell toxicity
-Dopamine treatment increased α-Syn inclusions in Y39C and Y125C transfected cells compared with WT in N27 cells
-in vitro the Y39C mutation increases the dimer/monomer after H2O2 treatment compared with WT and other mutants

	Li et al.(8)
2005
	Mice expressing either WT, A53T, or A30P mutants of α-Syn

Constructs of  WT, A53T, A30P and various truncated mutants of α-Syn 
	in vitro: WB, Ciphergen Surface-Enhanced Laser Desorption and Ionization (SELDI)-MS Analysis, α-Syn aggregation
	-the expression of α-Syn mutants leads to higher relative levels of α-SynΔC
-α-SynΔC aggregates more readily than α-Syn WT and α-SynΔC increases aggregation propensity of α-Syn WT
-PD patients brains present a high proportion of α-SynΔC in the detergent-insoluble α-Syn aggregates than in the soluble fraction

	Pandey et al.(9)
2006
	WT, A53T, A30P and E46Kand E46KΔG mutants of α-Syn
	in cells: α-Syn aggregation, EM
in vitro: WB
	-cells expressing E46K and E46KΔG present more and larger aggregates than cells expressing A53T, WT or A30P α-Syn

	Meier et al.(10)
2012
	WT and nine lysine to cysteine mutants (K6C, K10C, K12C, K21C, K23C, K32C, K34C, K46C, and K96C) of α-Syn
	in vitro: CD, α-Syn aggregation, ThT, TEM, dynamic light scattering, dot blot
	-K10C-Ub and K23C-Ub mutants display similar levels of fibrils compared to WT but with different kinetics
-K6C-Ub, K12C-Ub, and K21C-Ub mutants display fewer levels of fibrils compared to WT
- K32C-Ub, K34C-Ub, K43C-Ub, and K96C-Ub mutants display a strong inhibition of fibrils formation
-K96-Ub mutant might promote the formation of oligomers

	Marotta et al.(11)
2012
	WT α-Syn, 68–77 peptide with or without O-GlcNAc modification
	in vitro: WB, α-Syn aggregation, CD, dynamic light scattering, ThT, TEM
	-O-GlcNAc of the peptide composed of residues 68–77 of α-Syn inhibits the seeding potential of the peptide without the PTM.

	Ghosh et al.(12)
2013
	WT, H50Q, H50A, A53T and E46K mutants of α-Syn
	in vitro: NMR, CD, ThT, EM
in cells: cytotoxicity assay
	-both H50Q and H50A show faster fibrillogenesis than WT α-Syn
-the mutants show similar cytotoxicity to WT α-Syn
-the oligomer/monomer ratio is lower for H50Q and H50A than for WT α-Syn
-H50Q α-Syn exhibited a denser population of spherical and pore like structures
- neither H50Q nor H50A alter the major secondary structure under normal physiological conditions or membrane mimicking conditions, but the H50Q mutation may modulate the interactions
between the NAC region and the C-terminus

	Bousset et al.(13)
2013
	two different polymorphs of WT α-Syn (fibrils and ribbons)
	in vitro: α-Syn aggregation, TEM, proteolytic digestion assay, Fourier transform infrared spectra, X-ray fibre diffraction, solid-state NMR; 
in cells: α-Syn aggregation, cytotoxicity assay, FC
	-different polymorphs adopt different conformations 
-different polymorphs imprint intrinsic architecture to soluble α-Syn molecules both in vitro and in cells
-α-Syn fibrils are more cytotoxic and bind less efficiently to artificial lipid vesicles
compared to ribbons but increase cell permeabilization
-α-Syn fibrils have higher nucleating and amplifying activities in cells as compared with α-syn ribbons and have different efficiencies of propagation

	Khalaf et al.(14)
2014
	WT and H50Q α-Syn mutant
	in vitro: α-Syn aggregation, ThT, TEM, Gel Filtration Chromatography/Static Light Scattering, DC, NMR, AFM, phosphorylation assay
in cells: phosphorylation assay, cell viability, IF, FACS
	-the H50Q mutation does not alter the shape or size of α-Syn, and induces only little perturbation of α-Syn structure in solution 
-the H50Q mutation slightly perturbs the interaction of α-Syn with membranes
-the H50Q mutation induces slightly faster α-Syn fibril formation compared to WT and faster rates of β-sheet-rich oligomer formation
-the H50Q mutation does not affect α-Syn phosphorylation at serine or tyrosine residues, nor does it affect PLK2-mediated degradation of α-Syn.
-the H50Q mutation does not alter the cellular distribution but induces higher secretion of α-Syn compared to WT
-the H50Q mutation induces cellular toxicity and mitochondrial fragmentation

	Fares et al.(15)
2014
	WT, E46K, H50Q and A53T, A30P and G51D α-Syn mutant
	in vitro: α-Syn aggregation, ThT, TEM, DC, NMR, Multi angle light scattering, WB, ICC
in cells: IF, LDH and Sytox green cytotoxicity assays
	-the G51D mutation does not significantly affect the structure of α-Syn in aqueous solution
-the G51D mutation determines a slower aggregation of α-Syn and a slower fibrillogenesis
-the G51D mutation decreases the interaction of α-Syn with membranes and toxicity in yeast
-the G51D mutation increases the nuclear localization and phosphorylation of α-Syn
-the G51D mutation increases mitochondrial fragmentation as well as α-Syn secretion, but not cell death compared to WT α-Syn
-G51D mutated α-Syn is present in inclusions in PD patients

	Ghosh et al.(16)
2014
	WT, A53T, A53E, A53K
and A30P mutants of α-Syn

	in vitro: α-Syn aggregation, ThT, CD, AFM, SEC, photo-
induced chemical cross-linking of unmodified proteins, dynamic light scattering, heteronuclear single
quantum coherence (HSQC) spectroscopy, surface
plasmon resonance
in cells: cytotoxicity assay
	-the A53E mutant has slower fibrillogenesis kinetics compared to WT and other mutants of α-Syn
-A30P and A53E α-Syn accumulate oligomers for a longer duration of time
-A53E α-Syn showed slightly less toxicity at a lower concentration compared to WT and other mutants
-A53E has lower affinity toward membrane compared to WT α-Syn in the absence of lipids
-A53E has similar affinity toward membrane compared to WT α-Syn  but slower than A53T in the presence of lipids

	Lazaro et al.(17)
2014
	9 α-Syn point mutants
	in cells: Bimolecular Fluorescence
Complementation, ThS, stimulated emission depletion super resolution microscopy, bioluminescent protein complementation assay, LDH
in yeast: toxicity assay
	-A53T induces the strongest rate of oligomerization 
-A30P induces the highest number of aggregates in cells 
-phosphomutants reduced the formation of aggregates in cells 
-A30P/A56P/A76P triple mutant, A30P, A53T and Y125F promote the presence of extracellular oligomers 
-E57K and Y125F mutants co-localize with LAMP-1; E35K and E57K mutants induce higher Golgi fragmentation 
-E35K mutant induces S129 phosphorylation

	Rutherford et al.(18)
2014
	WT and H50Q or G51D mutants of α-Syn
	in vitro: α-Syn aggregation, EM, AFM, WB
in cells: ICC, cell viability
	-the H50Q mutation increases, while the G51D mutation decreases α-Syn aggregation compared to WT α-Syn
-neither H50Q nor the G51D mutation alter the ultrastructural properties of α-Syn
-the H50Q mutation induces a higher rate of α-Syn aggregation compared to WT and G51D mutated α-Syn
-H50Q and G51D mutants show less protection against H2O2 compared to WT and higher toxicity in cells treated with MPP+

	Xiang et al.(19)
2015
	WT, H50Q and H50R mutants of α-Syn
	in vitro: MS, WB, SEC, EM, ThT, aSyn aggregation, dot blot
in cells: ICC, FC, cytotoxicity, aSyn aggregation, cell viability assay
	-H50 is subjected to HNE modification
-H50 favours HNE-induced oligomerization of aSyn
-H50 favours HNE-induced cytotoxicity
-H50 mutations exacerbate nitration-mediated oligomerization
-H50 mutants favour the formation of aSyn fibrils
-the H50Q mutation but not H50R induces the formation of aSyn aggregates in cells, but both mutants induce apoptosis in cells
-H50 mutations increase the cellular susceptibility to oxidative stress.

	Rutherford and Giasson(20)
2015
	WT and A53E mutant of α-Syn
	in vitro: α-Syn aggregation, TEM
in cells: α-Syn aggregation, ICC, cell viability assay
	-the A53E mutation reduces the formation of α-Syn aggregates and fibrils in vitro and in cells
-the A53E mutation leads to thinner fibrils of α-Syn compared to WT
-the A53E mutation significantly increases cell death at the lowest MPP+ concentration compared to WT

	Marotta et al.(21)
2015
	WT, T72A mutant of α-Syn and gT72 α-Syn (bearing an O-GlcNAc modification at T72)
	in vitro: α-Syn aggregation, TEM, ThT, CD, dynamic light scattering, SEC, membrane binding assay, phosphorylation, WB
in cells: α-Syn aggregation, cell toxicity assay

	-the T72A mutation to prevent O-GlcNAcylation leads to a decreased formation of α-Syn aggregates
-O-GlcNAcylation blocks the formation of both fibers and oligomers and promotes the solubility of α-Syn
-O-GlcNAcylation does not change the binding of α-Syn to membranes
-O-GlcNAcylation may reduce phosphorylation of α-Syn
-O-GlcNAcylation reduces cell toxicity
-O-GlcNAcylated α-Syn remains more soluble during the aggregation reaction and is incorporated with reduced efficiency compared to WT α-Syn

	Mason et al.(22)
2016
	unmodified and acetylated WT and H50Q α-Syn
	in vitro: electrospray ionization−ion mobility spectrometry−mass spectrometry, ThT
	-acetylation weakens the ability of α-Syn to bind Cu2+ both for WT and the H50Q mutant
-acetylated α-Syn undergoes reduced conformational changes upon Cu2+ binding compared to non-acetylated α-Syn (less prone to aggregation)
-the H50Q mutation increases aggregation propensity compared to WT α-Syn, with a further reduction in lag time in the presence of Cu2+, which, however, does not change in presence of acetylation

	Flagmeier et al.(23)
2016
	WT, A30P, E46K, H50Q, A53T and G51D mutants of α-Syn 
	in vitro: CD, α-Syn aggregation, ThT, AFM, Differential scanning calorimetry
	-the G51D mutant has higher affinity for lipid molecules
-A53T and A30P mutants have higher aggregation rate compared to WT, while E46K, H50Q and G51D have lower aggregation rates compared to WT in the presence of lipids
-E46K, H50Q, G51D, and A53T have the highest rates of elongation compared to WT α-Syn
-H50Q and G51D mutants have a very slow secondary nucleation rate

	Lazaro et al.(24)
2016
	WT and A53E mutant of α-Syn
	in vitro: α-Syn aggregation, Light scattering spectroscopy, ThT, Congo red binding assay, TEM, Attenuated total reflectance Fourier transform infrared spectroscopy, WB
in cells: α-Syn aggregation, Bimolecular Fluorescence Complementation assay, ICC, ThS, Golgi fragmentation, Proteinase K digestion, FC, Measurement of 26S Proteasome Catalytic Activity, cytotoxicity assay
	-the A53E mutation reduce the rate of α-Syn aggregation and leads to the formation of oligomers rather than fibrils with disordered/random coil conformation compared to WT α-Syn in vitro
-cells expressing the A53A mutated α-Syn produce less oligomers compared to cells expressing WT α-Syn
-the A53A mutation does not change the formation of inclusions in cells, nor the phosphorylation of α-Syn, but it leads to less compact aggregates compared to cells expressing WT α-Syn
-aggregation of A53E α-Syn induces more Golgi alterations compared to WT α-Syn
-in yeast, the expression of the A53A mutant does not chance cytotoxicity, inclusion formation and/or phosphorylation compared to WT α-Syn 

	Íñigo-Marco et al.(25)
2017
	WT, A30P, E46K, and A53Tmuants of α-Syn
	in vitro: WB
in cells: IF
	-the E46K mutation leads to the most toxic pathological α-Syn in cells compared to all the strains analysed
-the toxicity observed with the E46K mutation is not due to an increase in protein stability or aggregation
-the E46K mutation leads to higher PLK2-driven phosphorylation compared to WT α-Syn but does not explain the toxicity of the E46K mutant
-E46K α-Syn toxicity is predominantly cell autonomous

	Iyer et al.(26)
2017
	C-terminal truncated variant of α-Syn (1–108)
	in vitro: α-Syn aggregation, ThT, Scanning EM, AFM, CD, 1D- and 2D-IR and VCD Spectroscopy, Steady-State Fluorescence Spectroscopy, X-ray Fiber Diffraction
	-α-Syn (1–108) cannot seed with WT α-Syn monomers
-while WT and α-Syn (1–108) monomers have similar spectra, α-Syn (1–108) fibrils show higher twisting than TW fibrils
- α-Syn (1–108) has faster aggregation kinetics

	Afitska et al.(27)
2017
	WT and C-terminal modified α-Syn (α-Syn-2Asn, α-Syn-5Asn, and α-Syn-9Asn, mutant α-Syn-5Lys and mutant α-Syn-5Asp)
	in vitro: α-Syn aggregation, ThT, AFM, CD
	- primary nucleation rate strongly depends on both the charge and the length of α-Syn
- modification of the α-Syn C-terminal charge does not significantly affect the fibril elongation rates at physiological salt concentration

	de Oliveira and Silva (28)
2019
	WT, A30P, E46K, and A53T mutants of α-Syn
	in vitro: TEM, α-Syn aggregation, ThT, digestion assay, CD, cryo-EM, electrospray ionization mass spectrometry
	-ThT, digestion assay and cryo-EM analyses show conformation similarities between WT and A53T mutant α-Syn compared to A30P and E46K α-Syn
-In the presence of increasing amounts of seeds, A53T α-Syn increases the fibril mass in the presence of physiological relevant ionic strength
-A53T α-Syn forms amyloid fibrils via secondary nucleation processes at neutral pH under quiescent conditions

	Boyer et al.(29)
2019
	WT and H50Q (Narrow and Wide Fibrils) mutant of α-Syn
	in vitro: Negative stain TEM, ThT, SDS stability, Cryo-EM, atomic modelling and energetic calculation; 
in cells: α-Syn aggregation, mitochondrial activity assay and LDH
	- the H50Q mutation results in two polymorphs (Narrow and Wide Fibrils) which differ for the sequence of the conserved kernel used to form protofilaments
-WT and H50Q show a similar resistance to denaturation 
-the H50Q mutant has faster aggregation kinetics  
-the H50Q mutant has higher seeding capacity in cells and cytotoxicity compared to WT α-Syn

	Zhao et al.(30)
2020
	N-terminally acetylated WT and E46K mutant of α-Syn (Ac-WT and Ac-E46K)
	in vitro: CD spectroscopy, denaturation, TEM, AFM, proteolytic digestion assay, ThT, cryo-EM, sonication
	-the Ac-E46K mutant is more twisted than Ac-WT α-Syn and show right-handed helical twist
-the Ac-E46K mutant is less table than Ac-WT α-Syn
-the Ac-E46K mutant has higher seeding capacity than Ac-WT α-Syn

	Doherty et al.(31)
2020
	N-terminal truncated variant of α-Syn lacking residues lacking 36GVLYVGS42 (ΔP1), 45KEGVVHGVATVAE57 (ΔP2) or both (ΔΔ)
	in vitro: ThT, negative-staining transmission EM, Paramagnetic Relaxation Enhancement NMR, CD 
in vivo (C. elegans): aggregates formation
	-sequence-specific aggregation kinetics compared to WT α-syn 
-ΔP1 and ΔΔ reduce aggregation in vivo compared to WT
-P1/P2 sequences affect the function of αSyn in re-modelling lipid vesicles

	Sun et al.(32)
2021
	WT, E46K and N-terminally acetylated G51D α-Syn
	in vitro: ThT, negative-staining TEM, AFM, proteolitic digestion assay, Cryo-EM, WB, MALDI-TOF MS
in cells: cell viability assay, α-Syn aggregation
	-the G51D mutant of α-Syn forms fibrils also in the absence of seed
-the G51D mutant of α-Syn shows a right-handed helical twist 
-the G51D mutant of α-Syn reduced stability compared to WT α-Syn
-the G51D mutant of α-Syn induce cross-seeding of WT fibrils 
-the G51D mutant of α-Syn show higher toxicity in cells compared to WT

	Xu et al.(33)
2023
	WT, A30P, E46K, H50Q, A53T and A53E mutants of α-Syn
	in vitro: α-Syn aggregation, FRAP, turbidity assay, ThT, ThS, Droplet–Droplet Fusion and α-Syn Monomer Recruitment Assay, CD
in cells: α-Syn aggregation

	-the E46K mutation promotes the LLPS of α-Syn, while the A30P, H50Q, A53T, or A53E mutants have little effect on the initial formation of α-Syn condensates
-none of the mutations influences α-Syn mobility
-all the mutants can cross-react with WT α-Syn
-the A53E mutation retards the rates of liquid-to-solid transition compared to the other mutants
-the E46K mutation promotes the formation of α-Syn condensates in cells

	Pandit et al.(34)
2023
	WT, S129A and S129W mutants of α-Syn
	in vitro: MS, CD, ThT, AFM, Raman spectroscopy
in cells: α-Syn aggregation, cell viability assay
	-both the S129W and the S129A mutations enhance the propensity of helix formation in oligomers compared to WT α-Syn
-both the S129W and the S129A mutations show slower fibrillogenesis compared to WT α-Syn and produce smaller oligomers
-both the S129W and the S129A mutants are less toxic than WT α-Syn in cells when using the results of late time point aggregation as seeds

	Buratti et al.(35)
2023
	WT and the V15A mutant of α-Syn
	in vitro: NMR, CD, dynamic light scattering, α-Syn aggregation, EM
	-the V15A mutation does not strongly perturb the conformation of monomeric α-Syn in solution
-the V15A α-Syn variant has lower membrane affinity when compared with WT α-Syn
- the V15A α-Syn variant has similar fibrillogenesis compared to WT α-Syn, but it significantly increases in the presence of liopsomes

	Ohgita et al.(36)
2023
	WT, A30P, A53T and C-terminally truncated (Δ123‒140 and Δ104‒140) variants of α-Syn
	in vitro: α-Syn aggregation, ThT, WB, thermodynamic analyses, CD, TEM, TIRFM
	- A53T, Δ123‒140, and Δ104‒140 variants increase fibrillogenesis compared to WT α-Syn, while the A20P mutant has less effect
-C-terminal truncations significantly enhance both nucleation and fibril growth, whereas the A53T mutation only enhances the nucleation phase
-variants of α-Syn promote the conversion of monomers to amyloid fibrils at equilibrium compared to WT α-Syn
-truncation of α-Syn induces the formation of β-sheets and fibril formation
-at physiological concentration of α-Syn (the Δ104‒140 truncation enhances also secondary nucleation
-C-terminal truncations have crucial effects on the thermodynamic properties of nucleation and fibril growth of α-Syn

	Authors
Year
	Tau
	Settings
	Highlights

	Nacharaju et al. (37)
1999
	Recombinant  WT (P301L, R406W, V337M) and  mutant  human Tau
	in vitro: heparin or arachidonic  acid-induced aggregation, EM
	-different mutants display different kinetics of aggregation in the presence of polymerization-inducing  agents
-P301L  mutant  has  the  highest initial rate of polymerization

	Rizzini et al.(38)
2000
	Tissue from patient carrying the K257T mutation
	in vitro: MTs assembly, Tau aggregation, EM
	-K257T mutation reduces microtubule assembly
-K257T mutation induces a higher aggregation of 3R but not 4R Tau

	Neumann et al.(39)
2001
	Recombinant 3R and 4R Tau, both WT and with the K369I mutation
	in vitro: MTs assembly, Tau aggregation, EM
	-K369I mutants show reduced ability to promote microtubule assembly compared to WT Tau
-the 3R K369I mutant gives origin to twisted filaments
-the 4R K369I mutant gives origin to straight filaments
-both 3R and 4R K369I mutants produce only small fragments of filaments

	Grover et al.(40)
2003
	K257T, I260V mutations of 2N/3R and 2N/4R and 2N/4R Tau containing the ΔK280 mutation

	in vitro: Tau aggregation, ThS, MTs assembly

	-the I260V mutation induces significantly higher aggregation in the 2N/4R Tau but not in the 2N/3R Tau (compared to WT
-K257T mutation did not affect significantly the aggregation of Tau compared to WT
-both I260V and K257T mutations cause a decrease in tubulin assembly

	Pickering-Brown et al.(41)
2004
	Tissue from patient carrying the Q336R mutation
	in vitro: MTs assembly, Tau aggregation, EM
ex vivo: neuropathological examination
	-the Q336R of both 3R and 4R Tau promotes microtubule assembly
-the Q336R mutation promotes aggregation of Tau, which is more prominent for the 3R form

	Neumann et al.(42)
2005
	G335V mutation of 3R and 4R Tau
	in vitro: MTs assembly, Tau aggregation

	-the G335V mutation reduce microtubule assembly compared to WT
-the G335V mutation induce a higher aggregation of Tau compared to WT

	Van Swieten et al.(43)
2007
	Tissue from patient carrying the ΔK280 mutation
	in vitro: Tau extraction, EM
ex vivo: neuropathological examination
	-the ΔK280 mutation induce a higher 3R/4R ratio in brain tissue

	Chang et al.(44)
2008
	Recombinant 2N/4R Tau WT, and mutants R5L, G272V, P301L, V337M, and R406W
	in vitro: Thiazine red-induced aggregation
	-the G272V and P301L mutations promote Tau aggregation
-the R5L, G272V, P301L, and V337M mutations accelerate the nucleation phase

	Jeganathan et al.(45)
2008
	WT and phosphomutants of the full-length Tau isoform hTau40 (4R/2N)
	in vitro: FRET, CD Spectroscopy, Tau aggregation, MTs assembly, WB
	-combination of pseudo-phosphorylated epitopes affects Tau folding and aggregation, but does not affect MTs assembly

	Alonso et al(46)
2010
	Phosphomutants of WT Tau and R406W Tau
	
in cells: ICC, overlay assays
	-the phosphorylation at residues Thr212, Ser235, and Ser262 reduce the ability of Tau to bind microtubules
-Thr212 phosphorylation can induce aggregation of R406W Tau
-phosphorylation at Thr212, Thr231, and Ser262 promote Tau toxicity

	Bibow et al.(47)
2011
	R2/wt (Ac–GKVQIINKKLDL–NH2) and R2/ΔK280 Tau (Ac–GKVQIINKLDL–NH2)
	in vitro: MS and ion mobility (IM-MS), TEM, ThT
	-R2/ΔK280 aggregates more rapidly than R2/wt in the presence of heparin
-The removal of this constraint in R2/ΔK280 leads to more extended structures, which are more prone to aggregation

	Combs and Gamblin (48)
2012
	12 mutants and WT
	in vitro: Tht, Right-angle laser light scattering, TEM
	-different mutants have different effects on Tau polymerization, aggregate morphology, kinetics of polymerization and microtubule assembly 

	Iyer et al.(49)
2013
	Recombinant 3R/2N Tau and 4R/2N Tau WT and G55R
	in vitro: MTs assembly, Tau aggregation
	-4R G55R mutant Tau nucleates and assembles MTs more effectively than 4R and 3R Tau WT and of the 3R G55R mutant, although assembled MTs are shorter
-the G55R mutation does not affect MTs dynamics
--the G55R mutation does not affect Tau aggregation

	Rossi et al.(50)
2014
	Recombinant 2N/4R WT, V363I, V363A and P301L mutations
	in vitro: laser light scattering, Turbidimetry
	- V363A Tau shows a reduced ability to promote microtubule assembly compared to WT, but similar to the P301L mutant
-V363I Tau shows a greater ability to promote microtubule assembly compared to WT
-Both V363A and V363I show reduced fibrillogenesis (but high formation of oligomers) 

	Raz et al.(51)
2014
	WT and ΔK280 repeat R2 oligomers
	in vitro: ssNMR, TEM, AFM
	-the ΔK280 mutation in the R2 repeat increases the formation of small aggregates (oligomers) and fewer fibrils compared to WT
-an extension of the ΔK280 mutant by one residue in the N- or the C-terminus leads to more fibril formation 
-an extension of the ΔK280 mutant by one residue in the N- or the C-terminus leads to polymorphism.

	Ferreon et al.(52)
2018
	WT Hyperacetylated Tau (Ac-Tau) 2N4/R Tau
	in vitro: ThT, MTs assembly, MS
	-hyperacetylation of Tau disfavors liquid-liquid phase separation
-Ac-Tau reduces heparin-induced aggregation of Tau
-Ac-Tau reduces fibrillogenesis of Tau
-AC-Tau has reduced ability to promote MTs assembly

	Strang et al.(53)
2018
	15 mutants and WT (0N/4R and 2N/4R): inoculation with WT or mutant K18 Tau fibrils
	in cells: Tau, ThS staining, EM
	-different mutants have distinct aggregation propensity
-the presence of a Pro residue at position 301 is crucial to inhibit Tau aggregation

	Morelli et al.(54)
2018
	C. Elegans expressing human Tau WT , Tau V363I and Tau V363A under the control of aex-3 neuronal
promoter
	in vitro: WB
in vivo: behavioural studies
	-The V363I mutants present less soluble Tau compared to WT and to V363A mutants
- The V363I mutants present more phosphorylated Tau compared to WT and to V363A mutants
-The V363A mutants have higher propensity for the formation of Tau oligomers.

	Strang et al.(55)
2019
	0N/4R and 2N4/R human Tau isoforms and phosphomimetics; K18 peptide
	in vitro: WB
	-The presence of the S305E phosphomimetic significantly reduced aggregation of Tau

	Mutreja et al.(56)
2019
	Recombinant WT and R5L, P301L, and R406W mutants of the 4R isoforms
	in vitro: Tau aggregation, ThS, Right-Angle Laser Light Scattering Assay, TEM
in cells: ThS, MTs assembly
	-the 3 mutants specifically affect the extent of aggregation, the kinetics of aggregation, the morphology of aggregates and the polymerization of MTs


	Carlomagno et al.(57)
2019
	Mice injected with V5-tagged TauA152T or V5-tagged TauP301L
	in vitro: WB, IHC
in vivo: intracerebroventricular injections
	-P301L and A152T lead to a very different pattern of Tau deposition in vivo
-A152T mutation slows aggregation of hyperphosphorylated Tau

	Rane et al.(58)
2019
	WT, K274Q (acetylmimetic)and K274R mutants of Tau
	in vitro: Tau aggregation, dot blot, EM, AFM, CD, dynamic light scattering, surface plasmon resonance, ThS
in cells: Tau internalization, MTs binding
	-Acetylation at K274 (K274Q) changes the secondary structure of Tau
-K274Q Tau binds to MTs with lower affinity than WT and K274R Tau and has a reduce ability to induce MTs polymerization in cells
-the propensity of K273Q Tau to aggregate and form droplets is higher than both WT and K274R Tau
-K274Q Tau formed significantly more and larger size oligomers than WT Tau
-K274Q Tau induce more cytotoxicity than WT Tau

	Karikari et al.(59)
2019
	WT and V337M and N279K mutants of K18 fragment
	in vitro: Tau aggregation, dot blot, TEM, ICC. 
in cells: Tau aggregation, confocal microscopy, LDH assay
	-WT and V337M and N279K mutants differ as for the aggregates ultra-structure
-all the variants show different immune-reactivity  
-both V337M and N279K mutants promote Tau internalization in SH-SY5Y cells

	Karikari et al.(60)
2020
	WT and C291R K18 fragment
	in vitro: CD, Spectroscopy, Tau aggregation, AFM
	-the C291R variant has a higher propensity to adopt β-sheet conformation
-compared to WT, the C291R mutation promotes the formation of non-fibrillar oligomers and amorphous assemblies

	Kawasaki et al.(61)
2020
	WT and TauF4Δ fragment (225–324 aa)
	in vitro: NMR, NMR spin relaxation, Paramagnetic Relaxation Enhancement, Paramagnetic Relaxation Interference
	-the P301L mutation does not change conformation dynamics on the ns timescale
-the P301L mutation destabilizes the transient folding β-structure of the β3 part while not affecting the dynamic β-structures of PHF6* and PHF6, leading to a more extended conformation
- The P301L mutation caused small but clear changes in local and long-range correlations
- the P301L mutation exclusively affects transient forms of TauF4Δ

	Shimonaka et al.(62)
2020
	WT and 10 different deletion mutants of Tau-CTF24 (243–441 aa) lacking 16-amino acid residues
	in vitro: Tau aggregation with different seeds, ICC, ThS, MTs assembly, WB, TEM
in cells: Tau aggregation, 
	-Δ306–321 aa, Δ322–337 aa and Δ353–368 aa mutants reduce insoluble Tau in SH-SY5Y cells treated with different seeds
-Δ275–290 aa, Δ306–321 aa, Δ353–368 aa and Δ369–384 aa mutants reduce the aggregation of endogenous Tau in SH-SY5Y cells treated with different seeds
-Δ306–321 aa and Δ353–368 aa mutants show decrease in ThS fluorescence compared with the WT
-deletion of Asn-368 and S320A decrease Tau aggregation using AD Tau seed
-deletion of the Asn-368 residue affects the MT-binding ability of Tau

	Sandberg et al.(63)
2020
	transgenic Drosophila overexpressing 0N/4R and 0N/3R Tau, both WT and G273R mutants
	in vitro: Tau aggregation, TEM, MTs and F-actin binding assays
in vivo: amyloid aggregate detection
	-the 0N/4R G273R promote aggregation in glial cells in Drosophila
-the 0N/4R G273R mutant aggregates faster than WT and than 0N/3R variants
-the G273R mutation affects fibrils structure
-the 0N/3R G273R mutant shows the highest affinity for F-actin

	Siano et al.(64)
2020
	WT and Q336H mutant of Tau
	in vitro: Tau aggregation, IF, FRET, FRAP, Tau aggregation
in cells: Tau aggregation 
	-the Q336H mutant alters Tau conformation
-the Q336H mutation determines a stronger and more stable interaction with tubulin compared to WT
-the Q336H mutation reduces Tau phosphorylation
-the Q336H mutation increases MTs polymerization
-the Q336H mutation increase Tau aggregation in HeLa cells

	Losev et al. (65)
2021
	Transgenic Drosophila, expressing WT or the
N167Q, N359Q, N410Q human Tau mutants
	in vitro: MS/MS analysis
in cells: SH-SY5Y cells transfection, WB
in vivo: IHC, SEM, behavioural analyses

	-N359 and N410 undergo N‑glycosylation in human Tau
expressed in cells
-N167Q and N359Q mutants reduce Tau phosphorylation, while 
the N410Q reduces total Tau level 
-N-glycosylation at N410 modulates phosphorylation at S409
-N167Q and N359Q mutants reduce accumulation of Tau in fly discs, while N410Q mutant increases the accumulation
-N359Q mutant ameliorate eye phenotype and climbing activity and increase life span of flies, while N410Q worsen both the eye phenotype and the climbing activity of flies


	Kumar et al.(66)
2021
	WT, K280Q (acetylmimetic) and K280E human Tau K18 fragment
	in vitro: ThT, AFM, Peptide mapping and hydrogen‐exchange MS, Far‐UV circular dichroism, Multi angle light scattering and dynamic light scattering 
	-the K280Q mutation affects the structure of fibrils
-Fibrils of Tau‐K18 K280Q convert monomeric Tau into fibrils more slowly than fibrils of Tau‐K18
-Tau‐K18 K280Q fibrils are more stable than Tau‐K18 fibrils
-monomeric Tau‐K18 K280Q is converted more rapidly into fibrils than is monomeric Tau‐K18

	Xia et al.(67)
2021
	WT 0N/4R Tau and acetylmimetics K259Q, K290Q, K321Q, and K353Q
	in vitro: WB
in cells: Tau aggregation, MTs binding, ThS, IF
	-K259Q, K290Q, K321Q, and K353Q all significantly decreased Tau-MT
-K321Q and K353Q acetylmimetics decrease Tau aggregation

	Xia et al.(68)
2021
	WT and P301L, Q336H, and Q336R of 0N/3R and 0N/4R human Tau
	in vitro: MTs binding, WB
in cells: Tau aggregation, IF
	-Q336R but not Q336H 0N/4R and 0N/3RTau significantly aggregated with K18 seeding
-Q336R/P301L but not Q336H/P301L 0N/4R Tau presents enhanced aggregation without seeding
-aggregates of the 0N/3R isoform are more phosphorylated than their 0N/4R isoform counterparts.
-Q336R but not Q336H 0N/4R Tau exhibit increased MT binding affinity compared to WT 0N/4R
-both Q336H and Q336R 0N/3R Tau exhibit increased MT binding affinity compared to WT 0N/3R
-All the mutant show decreased levels of tyrosinated MTs compared to cells expressing WT Tau
- Q336R 0N/3R Tau presents decreased acetylated tubulin compared to WT

	De Luigi et al.(69)
2022
	2N/4R WT, P301L, V363A, and V363I mutants
	in vitro: CD, Small-angle X-ray scattering, Tau aggregation, ThT, AFM
in cells: toxicity assay
	-none of the 3 mutations affect folding of monomeric Tau in solution
-P301L shows the higher propensity to form β-sheet structures and fibrillogenesis kinetics, followed by WT and the two V363 mutations
-V363A and V363I mutants have intermediate toxicity compared to WT and P301L Tau

	Chen et al.(70)
2023
	4 R TauRD (aa 243–380), 3 R TauRD (aa 243–380 missing 275–305) and FL 2N/4R Tau WT, S320F and P301S mutants
	in vitro: ThT, TEM, MS, Molecular dynamics simulations
in cells: Tau aggregation, FRET
	-The S320F mutantaggregates spontaneously in vitro and in cells
-The S320F mutation changes the clustering of nonpolar residues in the monomer towards a pro-aggregation conformation
-The I328S mutation prevents S320F-induced Tau aggregation both in vitro and in cells

	Xia et al.(71)
2023
	WT 0N/4R Tau and methylmimetics: K174F, K180F, K254F, K267F, K369F
	in vitro: WB
in cells: MTs binding, Tau aggregation, 
	-K174F, K267F and K369F Tau show decreased MT binding relative to WT Tau
-Tau methylmimetics K174F, K180F, K254F, K267F, and K369F alone do not change aggregation rate in cells compared to WT Tau but enhance P301L-mediated aggregation

	Xia et al.(72)
2023
	0N/3R human Tau WT and G335V, G366R, S356T, V363I, S352L and V363A mutants 

	in vitro: MTs binding, WB, 
in cells: Tau aggregation, IF, ThS
	-G335V and G366R mutants display reduced MT binding compared to WT Tau
-S356T and V363I mutants display increased MT binding compared to WT Tau
-S352L and V363A mutants show MT binding similar to WT Tau
-mutants G335V, S352L andV363A did not significantly aggregate with or without K19 seeds
-V363I and G366R have modest intrinsic aggregate both in the absence and in the presence of K19 seeds
-S356T 0N3R Tau aggregate only when treated with K19 seeds both in vitro and in cells


	Abbreviations: AFM: Atomic Force Microscopy, CD: Circular Dichroism, EM: Electron microscopy, FACS: Fluorescence-activated cell sorting, FC: Flow cytometry, FRAP: Fluorescence Recovery After Photo bleaching, FRET: Fluorescence Resonance Energy Transfer, FTIR: Fourier Transform Infrared Spectroscopy, ICC: immunocytochemistry, IF: immunofluorescence, IHC: immunohistochemistry, LDH: lactate dehydrogenase, MS: mass spectrometry, MTs: microtubules, NMR: Nuclear Magnetic Resonance, SEC: Size Exclusion Chromatography, SEM: Scanning Electron Microscopy, TEM: Transmission Electron Microscopy, ThS: Thioflavin S, ThT: Thioflavin T, TIRFM: Total Internal Reflection Fluorescence Microscopy, VCD: Vibrational Circular Dichroism, WB: Western Blot
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