SUPPLEMENTAL INFORMATION

Supplemental Figure 1. Different isoforms of p-tau produced by PIMAX possess similar phosphorylation patterns. (a) SDS-PAGE analysis of GSK-3 phosphorylated p-tau and their unmodified tau counterparts. In all cases, phosphorylation caused significant mobility shift. (b) Mass spectrometry (detailed results shown in Supplemental Table 1) showed 19 phosphorylation sites shared by all four isoforms, of which 11 (blue underlines) were markers used for AD neurofibrillary tangle staging. Phosphorylation at S46, S289, and S305 fall in the alternatively spliced exons, and were detectable in the isoform(s) maintain the underlying exon. 
[image: SF1]

Supplemental Table 1. Summary of mass spectrometry mapping of the phosphorylation sites. Sites that were shared by all four isoforms are in bold and are also shown in Supplemental Figure 1. Forward slash signs (/) indicate Ser/Thr/Tyr residues falling in the alternatively spliced exons of the corresponding isoform.
	Ser/Thr/Tyr
	2N4R
	1N4R
	1N3R
	0N3R
	No. of hits

	T17
	
	
	
	
	

	Y18
	
	
	
	
	

	Y29
	
	
	
	
	

	T30
	
	
	
	
	

	T39
	
	
	
	
	

	S46
	v
	v
	v
	/
	3

	T50
	
	v
	v
	/
	2

	T52
	v
	
	
	/
	1

	S56
	
	
	
	/
	/

	S61
	
	
	
	/
	/

	T63
	
	
	
	/
	/

	S64
	
	
	
	/
	/

	S68
	
	
	
	/
	/

	T69
	
	
	v
	/
	1

	T71
	
	
	
	
	

	T76
	
	
	
	
	

	T95
	
	/
	/
	/
	/

	T101
	
	
	
	
	

	T102
	
	
	
	
	

	T111
	v
	v
	v
	v
	4

	S113
	
	
	
	
	

	T123
	
	
	
	
	

	S129
	
	
	
	
	

	S131
	
	
	
	
	

	T135
	
	
	
	
	

	S137
	
	
	
	
	

	T149
	
	v
	v
	v
	3

	T153
	v
	v
	v
	v
	4

	S162
	
	
	
	
	

	S169
	v
	v
	v
	v
	4

	T175
	v
	v
	v
	v
	4

	T181
	v
	v
	v
	v
	4

	S184
	
	
	
	
	

	S185
	
	
	
	
	

	S191
	v
	
	v
	v
	3

	S195
	
	
	
	v
	1

	Y197
	
	
	
	
	

	S198
	
	
	v
	
	1

	S199
	v
	v
	v
	v
	4

	S202
	v
	v
	v
	v
	4

	T205
	v
	
	v
	v
	3

	S208
	
	
	
	
	

	S210
	
	
	
	
	

	T212
	v
	v
	v
	v
	4

	S214
	
	
	
	
	

	T217
	v
	v
	v
	v
	4

	T220
	
	v
	v
	v
	3

	T231
	v
	v
	v
	v
	4

	S235
	
	v
	v
	v
	3

	S237
	
	
	
	
	

	S238
	
	
	
	
	

	S241
	
	
	
	
	

	T245
	v
	v
	v
	v
	4

	S258
	
	
	
	
	

	S262
	
	
	
	
	

	T263
	
	
	
	
	

	S285
	
	
	/
	/
	/

	S289
	v
	v
	/
	/
	2

	S293
	
	v
	/
	/
	1

	S305
	v
	v
	/
	/
	2

	S316
	
	
	v
	v
	2

	T319
	
	
	
	
	

	S320
	v
	v
	
	v
	3

	S324
	
	v
	
	v
	2

	S341
	
	
	
	
	

	S352
	v
	
	
	v
	2

	S356
	v
	v
	v
	v
	4

	S361
	
	
	
	v
	1

	T373
	v
	v
	v
	v
	4

	T377
	
	
	
	
	

	T386
	
	
	
	
	

	Y394
	
	v
	v
	
	2

	S396
	v
	v
	v
	v
	4

	S400
	v
	v
	v
	v
	4

	T403
	v
	v
	v
	v
	4

	S404
	v
	v
	v
	v
	4

	S409
	v
	v
	v
	v
	4

	S412
	
	v
	
	
	1

	S413
	
	
	
	
	

	T414
	
	
	
	
	

	S416
	v
	v
	
	v
	3

	S422
	v
	v
	v
	v
	4

	T427
	
	
	
	
	

	S433
	
	
	
	
	

	S435
	
	
	
	
	

	

	4-hitter: 19
	
	
	
	
	

	3-hiter: 8
	
	
	
	
	

	2-hitter: 7
	
	
	
	
	

	1-hitter: 7
	
	
	
	
	




Supplemental Figure 2. "Background" thioflavin S binding of p-tau can be diminished by a strong chaotropic denaturant but is fast restored upon dilution. Aggregation reactions were assembled with p-tau, p-tau with 6 M guanidinium thiocyanate (GnTC), or p-tau first dissolved in 6 M GnTC then diluted to 1 M GnTC, recombinant SUMO, or no protein (ThS and reaction buffer). ThS fluorescence was measured at the beginning or after 120 minutes of incubation. All but the ThS-alone reactions had a final concentration of 6 µM of p-tau or SUMO. Error bars are standard deviation. n = 3.
[bookmark: _GoBack][image: SF2]


Materials and Methods:
Constructs for different isoforms of p-tau expression. The four isoforms shown in the Supplemental Information were expressed with a synthetic GSK-3 open reading frame with codons optimized for E. coli expression. These constructs [pMK1013-sGSK-tau(isoform)] are essentially identical to that [pMK1013-GSK-tau(1N4R)] used in the main text, except the DNA sequence for the kinase, and that for the corresponding tau isoform. The entire sequences of these plasmids and the DNA are available upon request. 

Guanidinium thiocyanate treatment. 6 M guanidinium thiocyanate solution was prepared by dissolving the chemical powder in aggregation buffer [20 mM Tris-HCl (pH 7.4), 1 mM DTT, 20 µM ThS]. Appropriate volumes of p-tau without pre-incubation for aggregation were precipitated by cold acetone and dissolved in 6 M guanidinium thiocyanate/aggregation buffer to reconstitute 6 or 36 µM p-tau. The 36 µM p-tau/6 M guanidium thiocyanate solution was mixed with 5 volumes of the aggregation buffer to dilute p-tau and guanidinium thiocyanate to 5 µM and 1 M, respectively. Both samples, along with other controls (p-tau, 6 µM recombinant SUMO, or aggregation buffer) were placed to the plate reader pre-warmed to 37°C. ThS fluorescence was measured at 0 and 120 minutes after the assembly.
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