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Table S1 Polypeptide sequences encoded by AtCathB1 splice variants.

AtCathB1 (UniProt: FAHVZ1):
MADSCCIRLHLLASVFLLLFSSFNLQGIAAENLSKQKLTSLILQNEIVKEVNENPNAGWKAAFNDRFAN
ATVAEFKRLLGVIQTPKTAYLGVPIVRHDLSLK |LPKEFDARTAWSHCTSIRRILVGYILNNVLLWSTITL
WEWFLLGHCGSCWAFGAVESLSDRF CIKYNLlVSLSANDVIACCGLLCGF GCNGGFPMGAWLYFKYH
GVVTQECDPYFDNTGCSHPGCEPTYPTPKCERKCVSRNQLWGESKHYGVGAYRINPDPQDIMAEVYKN
GPVEVAFTVYEDFAHYKSGVYKYITGTKIGGHAVKLIGWGTSDDGEDYWLLANQWNRSWGDDGYFK
IRRGTNECGIEQSVVAGLPSEKNVFKGITTSDDLLVSSV

AtCathB1 (open reading frame of transcript retaining introns 4 and 5):
MADSCCIRLHLLASVFLLLFSSFNLQGIAAE.LSKQKLTSLILQNEIVKEVNENPNAGWKAAFNDRFA.

ATVAEFKRLLGVIQTPKTAYLGVPIVRHDLSLK |LPKEFDARTAWSHCTSIRRILGRF

AtCathBI1 (open reading frame of transcript retaining intron 5):
MADSCCIRLHLLASVFLLLFSSFNLQGIAAE.LSKQKLTSLILQNEIVKEVNENPNAGWKAAFNDRFA.

ATVAEFKRLLGVIQTPKTAYLGVPIVRHDLSLK |LPKEFDARTAWSHCTSIRRILDQVKHHFI

AtCathB1 (open reading frame of transcript with truncated exon 6):
MADSCCIRLHLLASVFLLLFSSFNLQGIAAE.LSKQKLTSLILQN EIVKEVN ENPNAGWKAAFNDRFA.
ATVAEFKRLLGVIQTPKTAYLGVPIVRHDLSLK |LPKEFDARTAWSHCTSIRRILDQVLHQI

Proregions are presented in magenta. The insertion present in UniProt entry FAHVZ1 is
shown in cyan. Important active-site residues (yellow) and potential N-glycosylation sites
(green) are highlighted by coloured backgrounds. The N-terminus of the catalytic domain is

indicated by a red arrow.



Table S2 Sequences of AtCathB2 and AtCathB3.

AtCathB2:
MADNCIRLLHSASVFFCLGLLISSFNLLQGIAAENLSKQKLTSWILQNEIVKEVNENPNAGWKASFNDRF
ANATVAEFKRLLGVKPTPKTEFLGVPIVSHDISLK |LPKEFDARTAWSQCTSIGRILDQGHCGSCWAFGA
VESLSDRFCIKYNMNVSLSVNDLLACCGFLCGQGCNGGYPIAAWRYFKHHGVVTEECDPYFDNTGCSH
PGCEPAYPTPKCARKCVSGNQLWRESKHYGVSAYKVRSHPDDIMAEVYKNGPVEVAFTVYEDFAHYK
SGVYKHITGTNIGGHAVKLIGWGTSDDGEDYWLLANQWNRSWGDDGYFKIRRGTNECGIEHGVVAGL
PSDRNVVKGITTSDDLLVSSF

AtCathB3:
MAVYNTKLCLASVFLLLGLLLAFDLKGIEAESLTKQKLDSKILQDEIVKKVNENPNAGWKAAINDRFSN
ATVAEFKRLLGVKPTPKKHFLGVPIVSHDPSLK |LPKAFDARTAWPQCTSIGNILDQGHCGSCWAFGAV
ESLSDRFCIQFGMNISLSVNDLLACCGFRCGDGCDGGYPIAAWQYFSYSGVVTEECDPYFDNTGCSHPG
CEPAYPTPKCSRKCVSDNKLWSESKHYSVSTYTVKSNPQDIMAEVYKNGPVEVSFTVYEDFAHYKSGV
YKHITGSNIGGHAVKLIGWGTSSEGEDYWLMANQWNRGWGDDGYFMIRRGTNECGIEDEPVAGLPSS
KNVFRVDTGSNDLPVASV

Proregions are presented in magenta. Important active-site residues (yellow), potential N-
glycosylation sites (green) and amino acids subjected to site-directed mutagenesis (cyan) are
highlighted by coloured backgrounds. The N-termini of the catalytic domains are indicated by

red arrows.



Table S3 Hydrolysis of peptidyl-MCA substrates by wild-type AtCathB2 and AtCathB3.

Substrate AtCathB2 [mU/mg] AtCathB3 [mU/mg]
Z-Phe-Arg-MCA 78 69
Z-Leu-Arg-MCA 28 70
Boc-Val-Arg-MCA 10 69
Z-Arg-Arg-MCA 1.0 30
Bz-Phe-Val-Arg-MCA 77 155
Z-Val-Val-Arg-MCA 40 274
Z-Gly-Pro-Arg-MCA 0.6 10
Boc-Val-Leu-Lys-MCA 18 60
Z-His-Glu-Lys-MCA 0.4 12

All substrates were tested at a final concentration of 10 uM. mU, nmol per min.



Table S4 Oligonucleotide primers used in this study.

AtCathB1 fw
AtCathBI1 rev
AtCathB2 fw
AtCathB2 rev
AtCathB3 fw
AtCathB3 rev
DI27A fw
D127A rev
H207A_fw
H207A_rev
G336E fw
G336E rev

5’-GCCTCTGTTTTCTTGCTC-3’
5’-CAGGATTGATTCTGTATGCG-3’
5’-GAATCTAGAGAAAATCTTTCCAAGCAG-3’
5’-AAAGGTACCTTAAAATGAGGAAACAAGAAGATC-3’
5’-GACTCTAGAGAAAGTCTTACCAAAC-3’
5’-ACAGGTACCTTAAACCGATGCAACCG-3’
5’-ATTGGAAGGATCTTAGCTCAGGGTCACTGTGGT-3’
5’-ACCACAGTGACCCTGAGCTAAGATCCTTCCAAT-3
5S’>-AATACTGGTTGCTCGGCCCCGGGATGTGAACCC-3’
5’-GGGTTCACATCCCGGGGCCGAGCAACCAGTATT-3’
5-TGTGGCATTGAACATGAGGTTGTAGCTGGTTTA-3’
5’-TAAACCAGCTACAACCTCATGTTCAATGCCACA-3’




Figure S1 Sequence alignment of the catalytic domains of AtCathB2, AtCathB3, rat and

human cathepsin B.
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Important active-site residues are highlighted by black triangles. The occluding loop of human
cathepsin B (HsCathB) is underlined, and the two histidines contributing to its exopeptidase
activity are marked with asterisks. Amino acids contributing to the S2 and S1' subsites are

indicated with black circles and white triangles, respectively. RnCathB, rat cathepsin B.



Figure S2 Analysis of AtCathB2 N-glycosylation site occupancy.

N-glycosylation site 1 - tryptic peptide: EN*LSK (590.3144 Da)
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N-glycosylation site 2 - tryptic peptide: FAN“ATVAEFK (1097.563 Da)
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N-glycosylation site 4 - tryptic peptide: LIGWGTSDDGEDYWLLANQWN'"R (2609.206 Da)
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The tryptic peptide containing Asn'** (N-glycosylation site 3) could not be identified. MU,
Man,GIcNAc,; MUF, Man,GlcNAc,Fuc; MM, Man;GlcNAc,; MMF, Man;GlcNAc,Fuc;
GnM, MansGlcNAcs;; Man5, MansGIlcNAc,;; GnMF, MansGlcNAcsFuc.  See

www.proglycan.com for linkage details of the detected N-glycan forms.



Figure S3 Distances between key residues of AtCathB2.
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Residues are numbered according to the AtCathB2 preproprotein sequence. Note that only the

20
7 and

carboxyl group of Asp'?’, the sulphur atom of Cys"* and the imidazole rings of His
His”® were used to define the minimal distances (d) between the respective amino acids. The

equivalent residues in mature rat cathepsin B (CathB) are Asp?, Cys*’, His''® and His'”.



