5. Supplementary Materials:

l. Gel pictures:
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Figure S1.: Purification of pPSUMO-AF1(only N-tag). After the Histrap the sample is degraded
which cannot be completely separated by SEC using as indicated by the elution fractions.
The black arrow indicates full-length AF1 after cleavage of the tag.
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Figure S2.: HisTrap purification of pSUMO-AF1. In the elution fractions there are a clean
region of fractions (HisTrap pool I) and a more degraded region (HisTrap pool ). Separately,
these were further processed. The black arrow indicates the full-length AF1 before cleaving

the tags.
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Figure S3.: Heparin purification of AF1. The two different pools from HisTrap (HisTrap pool |
and Il) were processed separately as Heparin pool | and Heparin pool Il. The black arrow
indicates the full-length AF1 before cleaving the tags.
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Figure S4.: Heparin purification of pSUMO-Tau-441. The indicated fractions (Heparin pool)
were pooled together for the next chromatographic step. The black arrow indicates the full-
length Tau-441 before cleaving the tags.
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Figure S5.: HisTrap purification of pSUMO-Tau-441. The indicated fractions (HisTrap pool)
were pooled for cleavage and subsequent chromatography. The black arrow indicates intact
Tau-441 having both affinity tags, while the black triangle indicates the cleaved final
product.
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Figure S6.: HisTrap purification of pPSUMO-Tau-NTMT. The full-length protein was the most
dominant protein species in all elution fractions. Therefore, all elution fractions were pooled
together and prepared for Heparin chromatographic separation. The black arrow indicates
full-length Tau-NTMT with both affinity tags.
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Figure S7.: Heparin purification of pSUMO-Tau-NTMT. Majority of the full-length protein
eluted in later fractions. These were pooled together for dialysis and TEV digestion, prior to
Reverse HisTrap purification. The black arrow indicates full-length Tau-NTMT with both
affinity tags.
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Figure S8.: HisTrap purification of pSUMO-Tau-MTBR. The full-length protein was the most
dominant protein species in all elution fractions. Therefore, all elution fractions were pooled
together and prepared for Heparin chromatographic separation. The black arrow indicates
full-length Tau-MTBR with both affinity tags.
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Figure S9.: Heparin purification of pSUMO-Tau-MTBR. Majority of the full-length protein
eluted in later fractions. These were pooled together for dialysis and TEV digestion, prior to
Reverse HisTrap purification. The black arrow indicates full-length Tau-MTBR with both
affinity tags.



Il. MS Analysis:
1. MS analysis of p-SUMO-AF1:

1 MGSSHHHHHH STSDSEVNQE AKPEVEPEVE PETHINLEVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
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21 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGVAAS KGLPQQLPAP PDEDDSAAPS TLSLLGPTFP GLSSCSADLEK

1€l DILSEASTMQ LLQQQQOEAV SEGSSSGRAR EASGAPTSSK DNYLGGTSTI SDNAKELCKA VSVEMGLGVE ALEHLSPGEQ

=

247 LRGDCMYAPL LGVPPAVRPT PCAPLAECKG SLLDDSAGKS TEDTAEYSPF KGGYTKGLEG ESLGCSGSAA AGSSGTLELP
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221 STLSLYKSGA LDEAAAYQSR DYYNFPLALA GPPPPPPPPH PHARIKLENP LDYGSAWAAA AAQCRYGDLA SLHGAGRAGP
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Figure $10.: Alignment of identified peptides from the uncleaved sample (before TEV cleavage) to
the sequence uncleaved product (AF1 with both tags), indicating that AF1 is present with both tags.
The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue 1 to residue 116,
while the C-terminal DBD with the TEV cleavage site starts from residue 466 to residue 541. Oxidised
methionines and carbamidomethylated cysteines are peptide modifications highlighted with O-
symbol (orange) and C-symbol (red), respectively.

1 MGSSHHHHHH STSDSEVNQE AKPEVEPEVE PETHINLEVS DGSSEIFFKI EKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
21 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGVAAS KCLPQQLPAP PDEDDSAAPS TLSLLGPTFP GLSSCSADLE
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Figure S11.: Alignment of identified peptides from the cleaved sample (final product) to the
sequence of uncleaved product (AF1 with both tags), indicating that both tags have been removed.
The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue 1 to residue 116,
while the C-terminal DBD with the TEV cleavage site starts from residue 466 to residue 541. Oxidised
methionines and carbamidomethylated cysteines are peptide modifications highlighted with O-
symbol (orange) and C-symbol (red), respectively.
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MS analysis of p-SUMO-Tau-441:

MGSSHHHHHE STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KETTPLERLM EAFAKRQGKE MDSLRFLYDG
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IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMAEP RQEFEVMEDH AGTYGLGDRK DQGGYTMHQD QEGDTIDAGLK

ESPLQTPTED GSEEPGSETS DAKSTPTAED VTIAPLVDEGA PGKQAAAQPH TEIPEGITAE EAGIGDTPSL EDEAAGHVTQ

ARMVSKSKDG TGSDDKKRKG ADGKTKIATFE RGARPPGQKG QANATRIPAK TPPAPKTPPS SGEPPKSGDR SGYSSPGSPG
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GGGNKKIETH KLTFRENAKA KTDHGAEIVY KSPVVSGDTS PRHLSNVSST GSIDMVDSPQ LATLADEVSA SLAKQGLENL
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Figure S12.: Alignment of identified peptides from the uncleaved sample (before TEV cleavage) to
the sequence of uncleaved full-length construct (Tau-441 with both tags), indicating that Tau-441 is
present with both tags. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from
residue 1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue
558 to residue 663. Oxidised methionines and carbamidomethylated cysteines are peptide
modifications highlighted with O-symbol (orange) and C-symbol (red), respectively.



| MGSSHHHHHH STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
°1 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMAEP RQEFEVMEDH AGTYGLGDRK DQGGYTMHQD QEGDTDAGLK
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241 ARMVSKSKDG TGSDDKKAKG ADGKTKIATP RGAAPPGQKG QANATRIPAK TPPAPKTPPS SGEPPKSGDR SGYSSPGSPG
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421 GGGNKKIETH KLTFRENAKA KTDHGAEIVY KSPVVSGDTS PRHLSNVSST GSIDMVDSPQ LATLADEVSA SLAKQGLENL

561 YFQGPPQKTC LICGDEASGC HYGALTCGSC KVFFKRAAEG KQKYLCASRN DCTIDKFRRK NCPSCRLRKC YEA

Figure S13.: Alignment of identified peptides from the cleaved sample (final product) to the
sequence of uncleaved full-length construct (Tau-441 with both tags), indicating that both tags have
been removed. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue 1 to
residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue 558 to residue
663. Oxidised methionines and carbamidomethylated cysteines are peptide modifications
highlighted with O-symbol (orange) and C-symbol (red), respectively.
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Figure S14.: SDS-PAGE Gel highlighting bands that were extracted, analysed and confirmed by MS.
The black arrow indicates purified Tau-NTMT final product, while the black triangle indicates purified
Tau-MTBR final product.
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Figure S15.: Alignment of identified peptides from uncleaved sample (before TEV cleavage) to the
sequence of uncleaved full-length construct (Tau-NTMT with both tags), indicating that both tags are
present before TEV cleavage. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from
residue 1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue
489 to residue 564. Oxidised methionines and carbamidomethylated cysteines are peptide

MS analysis of pSUMO-Tau-NTMT:

pSUMO-NTMT band:

MGSSHHHHHE STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
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modifications highlighted with O-symbol (orange) and C-symbol (red), respectively.
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NTMT+DBD band:
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Figure S16.: Alignment of identified peptides from partially cleaved sample (after TEV cleavage) to
the sequence of uncleaved full-length construct (Tau-NTMT with both tags), indicating that only the
6xHis-SUMO-tag has been removed. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site
starts from residue 1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from
residue 489 to residue 564. Oxidised methionines and carbamidomethylated cysteines are peptide
modifications highlighted with O-symbol (orange) and C-symbol (red), respectively.



Pure NTMT band (final product):

1 MGSSHHHHHH STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
21 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMAEP RQEFEVMEDH AGTYGLGDRK DQGGYTMHOD QEGDTDAGLK

ESPLQTPTED GSEEPGSETS DAKSTPTAED VTAPLVDEGA PGKQAAAQPH TEIPEGTTAE EAGIGDTPSL EDEAAGHVTQ

241 ARMVSKSKDG TGSDDKKAKG ADGKTKIATP RGAAPPGQKG QANATRIPAK TPPAPKTPPS SGEPPKSGDR SGYSSPGSPG

221 TPGSRSRTPS LPTPPTREPK KVAVVRTPPK SPSSAKSRLQ TAPVPMPDLK NVKSKIGSTE NLKHQPGGGK VQIINKKLDL
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101 SNVQSK(.:GSK DNIKHVPGGG SVQIVYKPVD LSRVTSK(.:GS LGNIHHKPGG GQVEVKSEKL DFKDRVQSKI GSLDNITHVP

GGGNKKIEEN LYFQGPPQKT CLICGDEASG CHYGALTCGS CKVFFKRAAE GKQKYLCASR NDCTIDKFRR KNCPSCRLRK
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Figure S17.: Alignment of identified peptides from the cleaved sample (final product) to the
sequence of uncleaved full-length construct (Tau-NTMT with both tags), indicating that both tags
have been removed. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue
1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue 489 to
residue 564. Oxidised methionines and carbamidomethylated cysteines are peptide modifications
highlighted with O-symbol (orange) and C-symbol (red), respectively.



NTMT-Dimer band:

MGSSHHHHHH STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMAEP RQEFEVMEDH AGTYGLGDRK DQGGYTMHQD QEGDTDAGLK

ESPLQTPTED GSEEPGSETS DAKSTPTAED VTAPLVDEGA PGKQAAAQPH TEIPEGTTAE EAGIGDTPSL EDEAAGHVTQ

241 ARMVSKSKDG TGSDDKKAKG ADGKTKIATP RGAAPPGQKG QANATRIPAK TPPAPKTPPS SGEPPKSGDR SGYSSPGSPG

TPGSRSRTPS LPTPPTREPK KVAVVRTPPK SPSSAKSRLQ TAPVPMPDLK NVKSKIGSTE NLKHQPGGGK VQIINKKLDL

401 SNVQSK&GSK DNIKHVPGGG SVQIVYKPVD LSKVTSKEGS LGNIHHKPGG GQVEVKSEKL DFKDRVQSKI GSLDNITHVP

GGGNKKIEEN LYFQGPPQKT CLICGDEASG CHYGALTCGS CKVFFKRAAE GKQKYLCASR NDCTIDKFRR KNCPSCRLRK
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Figure S18.: Alignment of identified peptides from high-molecular-weight (HMW) bands in Tau-
NTMT final product (NTMT-Dimer, ~120 kDa band) to the sequence of uncleaved full-length
construct (Tau-NTMT with both tags), indicating that the bands were made up of pure Tau-NTMT
dimers. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue 1 to residue
116, while the C-terminal DBD with the TEV cleavage site starts from residue 489 to residue 564.
Oxidised methionines and carbamidomethylated cysteines are peptide modifications highlighted
with O-symbol (orange) and C-symbol (red), respectively.



4. MS analysis of pSUMO-Tau-MTBR:

pSUMO-MTBR band:

1 MGSSHHHHHH STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
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Figure $19.: Alignment of identified peptides from the uncleaved sample (before TEV cleavage) to
the sequence of uncleaved full-length construct (Tau-MTBR with both tags), indicating that Tau-441
is present with both tags. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from
residue 1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue
266 to residue 341. Oxidised methionines and carbamidomethylated cysteines are peptide
modifications highlighted with O-symbol (orange) and C-symbol (red), respectively.

MTBR+SUMO band:

1 MGSSHHHHHH STSDSEVNQE AKPEVKPEVK PETHINLKVS DGSSEIFFKI FKTTPLRRLM EAFAKRQGKE MDSLRFLYDG
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51 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMEVA VVRTPPKSPS SAKSRLQTAP VPMPDLKNVE SKIGSTENLK
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Figure S20.: Alignment of identified peptides from the partially cleaved sample (after TEV cleavage)
to the sequence of uncleaved full-length construct (Tau-MTBR with both tags), indicating that Tau-
441 still has the N-terminal 6xHis-SUMO-tag. The N-terminal 6xHis-SUMO-tag with the TEV cleavage
site starts from residue 1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts
from residue 266 to residue 341. Oxidised methionines and carbamidomethylated cysteines are
peptide modifications highlighted with O-symbol (orange) and C-symbol (red), respectively.



MTBR band (final product):
1 MGSSHHHHHH STSDSEVNQE ARPEVKPEVK PETHINLEVS DGSSEIFFKI KKTTPLRRLM EAFAKRQGEE MDSLRFLYDG
=1 IRIQADQTPE DLDMEDNDII ETHREQIGGE NLYFQGMEVA VVRETPPKSPS SAKSRLQTAP VPMPDLKNVE SKIGSTENLK
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241 DRVQSKIGSL DNITHVPGGG NKKIEENLYF QGPPQETCLI CGDEASGCHY GALTCGSCEV FFERAREGEQ KYLCASRNDC

321 TIDKFRRENC PSCRLEKCYE A

Figure S21.: Alignment of identified peptides from the cleaved sample (final product) to the
sequence of uncleaved full-length construct (Tau-MTBR with both tags), indicating that both tags
have been removed. The N-terminal 6xHis-SUMO-tag with the TEV cleavage site starts from residue
1 to residue 116, while the C-terminal DBD with the TEV cleavage site starts from residue 266 to
residue 341. Oxidised methionines and carbamidomethylated cysteines are peptide modifications
highlighted with O-symbol (orange) and C-symbol (red), respectively.



