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Material synthesis: The maleoyl linker (3-(2,5-dioxo-2,5-dihydro-1H#pol-1-yl)propanoic acid)
was synthesised from maleic anhydride (Fischer) athnine (Sigma Aldrich) using the de
Figueiredo protocol using ethanol as the recrygtlbn solvent®? p-alanine was chosen to
minimise hydrophobicity and side reactiofid. NMR spectrum (Bruker 400 MHz spectrometer
at 252 scans) of the linker agreed with previogslilished results: (400 MHz, CDg16 = 6.72

(s, 2H), 3.83 (t, J = 7.2 Hz, 2H), 2.70 (t, J="H2, 2H). The maleimide functionalized
VKVKVEVK peptide was prepared using standard splichse peptide synthesis (SPPS) using a
Discover CEM microwave synthesiser as describecewdisrd!” Each activation and
deprotection step was verified using the Kaiset.tdsAddition of the maleoyl linker was
achieved without microwave irradiation at room temgbure for 6 hrs. Subsequent cleavage from
the Wang resin (Merck) was done using 95% trifl@@etic acid (TFA) (Sigma Aldrich) and 5%
anisole (Sigma Aldrich) before the product was fieli by mass spectrometry
(m/z = 1079 g mat), and its purity determined using HPLC (~85%). filng of the
functionalised peptide to PETNR-Higvas done by dissolving 10 mg of the peptide inllom
pH 7 ammonium acetate (NBAc) buffer solution (10 mM EDTA) (both Fischerndiadding
800 pL of PETNR-Hig solution (17.05 mg mt in 50mM TRIS pH 7.0) The reaction mixture
was cooled and stirred in an ice bath (~4°C) for<2 IConjugation was confirmed via gel
electrophoresis and matrix assisted laser desorptinisation-time of flight (MALDI-TOF)

(Figure S1).



Recombinant conjugate synthesis. C-Peptide tag incorporation. A C-terminal octapeptide tag
(VKVKVEVK) was incorporated into an existing highbBxpressing PETNR construct (pONR1,
pBluescript SK)*? by PCR, using a modification of the overlappingngtementary tails
method in two stag€d (Figure S2). This method is based on the QuikChange wholsnpild
synthesis protocol (Stratagene). In the first stége forward and reverse primers (Peplns4F and
Peplns4R) contain the DNA sequence of the lastfiastd12 bases of the tag, respectively. This
generates a blunt ended, nicked PCR product comggihe full sequence of the tag. To improve
transformation efficiency, a second stage was pm@ted using primers PepIns8F and PepIns8R,
each of which contains the full peptide sequentes §enerates a PCR product with a 24 base
overhang. To simplify the protocol, the PCR reattwontained both sets of forward and reverse
primers, with the second stage pair in 4-fold egadsthe first stage pair. The primers used were
as follows (Eurofins MWG Operon): Peplns4F 5'-
GTGGAAGTGAAATAATCCCGCTTTGTACATTGATAGCG-3Y PepIins4dR 5-TTTCAC
TTTCACCAGTGAAGGGTAGTCGGTATAACCTTC-3'; PepIns8F 5T&AAAGTGAA
AGTGGAAGTGAAATAATCCCGCTTTGTAC-3' and PepIns8R 5-TCACTTCCAC

TTTCACTTTCACCAGTGAAGGGTAGTC-3'".

PCR products were visualised using 0.6% agaroselgelrophoresis in TAE buffer (40
mM Tris pH 8.5 containing 1.14 mL glacial acetiachand 4 mM EDTA) for 30 minutes at
110 V. DNA fragments of the expected size were melified according to the manufacturers
protocol (Qiagen). Constructs were transformed itite E. coli strain JM109 (Promega),
according to the manufacturer’'s protocol, and iratetd on Luria broth (LB) agar containing
ampicillin (100 pgmr) for 24 hours at 37°C. Insertion clones were itient by DNA
sequencing (Eurofins MWG Operon) of plasmid DNA lased from randomly picked

transformation colonies. Glycerol stocks of theifes clone were generated by combining an



equal volume of overnight culture and sterile 2lycegrol stock buffer (phosphate buffered

saline:glycerol 80:20).

Recombinant conjugate synthesis: PETNR production: All PETNR constructs (C-terminally His
tagged and VKVKVEVK-tagged) were produced by inatimg 12 x 1 L Teriffic broth
(Formedium), containing buffer salts (17 mM 0, and 72 mM KHPQ,), 0.2% glycerol and
100pg mL™* ampicillin, with an overnight starter culture gnovin Luria broth (Formedium)
containing 10Qug mL™* ampicillin. The cultures were shaken at 37°C (g08) for several hours
until the absorbance at 600 nm ~ 0.5-0.8. PETNRe=sgion was induced by the addition of 0.1
mM IPTG, and a further incubation of 16 hours at’Q30 Cultures were harvested by
centrifugation at 100@ for 10 minutes at 4°C. Cell pellet was frozen iguid nitrogen, and

stored at —80°C.

Recombinant conjugate synthesis: PETNR purification. C-terminally Hig-tagged PETNR used
for the chemically attached peptide method wasfipdriaccording to previously published
methodd*?  Non-His-tagged PETNR cells were resuspended ins lylsuffer (50 mM
KH,POJ/K,HPO, pH 6.5 containing Complete EDTA-free protease bitbr tablets (Roche),
1 mg FMN (Sigma), 0.01 mg mt lysozyme and DNAse (Sigma)) and stirred for 20utes at
4°C. Cells were lysed by sonication in an ice waiath, followed by extract clarification by
centrifugation (54,00@) for 1 hour at 4°C. The supernatant was dialysgaingt 3 x 5 L of
equilibration buffer 1 (10 mM KBPQO/K,HPO, pH 6.5) at 4C. The enzyme was filtered
(0.2pum) and applied to a Mimetic orange column (Promdiosciences). PETNR eluted
isocratically in elution buffer, and dialysed agaif3 x 5 L of equilibration buffer 2 (50 mM Tris
pH 8.0). The enzyme was applied to a Q-Sepharolsent (GE Healthcare), and washed with
equilibration buffer 2. Protein was eluted withragjent to 100% elution buffer (50 mM Tris pH

8.0 containing 1M NaCl). Purified protein fractiongre pooled and dialysed against 3 x 5 L of



storage buffer (10 mM Tris pH 7.0), and concenttdig ultrafiltration on a PM30 membrane.
PETNR presence and purity during each purificastege was detected by SDS PAGE. The
concentration of total and active protein was deteed using the Bradfol! and extinction

coefficient method§Y respectively €464nm= 11,300 M*cm 2.
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Figure S1. MALDI spectrum of a chemically coupled conjugativeen mal-VKVKVEVK and
PETNR-Hisg, with a distinct peak at ~41.5 m/z.

The resultant MALDI spectrum yields a peak at ~41608, which corresponds to the expected
mass of the conjugate between PETNRsHind mal-VKVKVEVK, when a single charge is
present. This provides evidence towards maleo¥elirbeing a suitable method of conjugating

VKVKVEVK to PETNR-Hisg.



Stage 1 with Peplns4F and Peplns4R

Last 12 bases of the octapeptide tag N
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GTAATCCCGCTTTGTACATTGATAGCGGCGA...3!

CACT
AGTGACATTAGGGCGAAACATGTAACTATCGCCGCT...5"
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5’ ..GAAGGTTATACCGACTACC

C
3’..CTTCCAATATGGCTGATGGGA

mm
11l

< First 12 bases of the octapeptide tag
(reverse complement)

Blunt ended PCR product \l,
with full peptide DNA sequence

5’ ..ATACCGACTACCCTTCACTGGTGGAAGTGAAA GTGGAAGTGAAATAATCCCGCTTTGTACATT..3’
3" ..TATGGCTGATGGGAAGTGACCACTTTCACTTT GTGGAAGTGAAAATTAGGGCGAAACATGTAA..5’

Stage 2 with PepIns8F and Peplns8R

Full sequence of the octapeptide tag
Peplins8F

5’ ..ATACCGACTACCCTTCACTGGTGGAAGTGAAA GTGGAAGTGAAATAATCCCGCTTTGTACATT..3'
3’ ..TATGGCTGATGGGAAGTGACCACTTTCACTTT GTGGAAGTGAAAATTAGGGCGAAACATGTAA..5’

Pepins8R )
Full sequence of the octapeptide tag

(reverse complement)

5’ ..TACCGACTACCCTTCACTGETGAAAGTGAAAGTGGAAGTGAAATAATCCCGCTTTGTACATTG...3"
3’ ..ATGGCTGATGGGAAGTGACCACTTTCACTTTCACCTTCACTTTTAAAGGGCGAAACATGTAAC...5"
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Figure S2. Schematic representation of the modified overlaggomplementary tails method
of octapeptide tag insertion into PETNR. Both stagrere performed in the same PCR reaction

due to the presence of all 4 primers.

24 base pair overhang
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FigureS3. TEM micrographs of (A) pure VKVKVEVK peptide hydreband (B)
VKVKVEVK with Cpep-PETNR. The scale bar in each easpresents 100 nm.
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