Table S1. Sequences and Accession Numbers of Representative Papain-like Cysteine
Proteases (PLCPs).

Name

Species

Sequence

Number

CTB1

CTB2

CTB3

Arabidops
is thaliana

Arabidops
is thaliana

Arabidops
is thaliana

MADSCCIRLHLLASVFLLLFSSFNLQGIAAENLSKQKLTSLILQNEIVKE
VNENPNAGWKAAFNDRFANATVAEFKRLLGVIQTPKTAYLGVPIVRH
DLSLKLPKEFDARTAWSHCTSIRRILVGYILNNVLLWSTITLWFWFLLG
HCGSCWAFGAVESLSDRFCIKYNLNVSLSANDVIACCGLLCGFGCN
GGFPMGAWLYFKYHGVVTQECDPYFDNTGCSHPGCEPTYPTPKCE
RKCVSRNQLWGESKHYGVGAYRINPDPQDIMAEVYKNGPVEVAFTV
YEDFAHYKSGVYKYITGTKIGGHAVKLIGWGTSDDGEDYWLLANQW
NRSWGDDGYFKIRRGTNECGIEQSVVAGLPSEKNVFKGITTSDDLLY
SSv*

MADNCIRLLHSASVFFCLGLLISSFNLLQGIAAENLSKQKLTSWILQNE
IVKEVNENPNAGWKASFNDRFANATVAEFKRLLGVKPTPKTEFLGVPI
VSHDISLKLPKEFDARTAWSQCTSIGRILDQGHCGSCWAFGAVESLS
DRFCIKYNMNVSLSVNDLLACCGFLCGQGCNGGYPIAAWRYFKHHG
VVTEECDPYFDNTGCSHPGCEPAYPTPKCARKCVSGNQLWRESKH
YGVSAYKVRSHPDDIMAEVYKNGPVEVAFTVYEDFAHYKSGVYKHIT
GTNIGGHAVKLIGWGTSDDGEDYWLLANQWNRSWGDDGYFKIRRG
TNECGIEHGVVAGLPSDRNVVKGITTSDDLLVSSF*

MAVYNTKLCLASVFLLLGLLLAFDLKGIEAESLTKQKLDSKILQDEIVKK
VNENPNAGWKAAINDRFSNATVAEFKRLLGVKPTPKKHFLGVPIVSH
DPSLKLPKAFDARTAWPQCTSIGNILDQGHCGSCWAFGAVESLSDR
FCIQFGMNISLSVNDLLACCGFRCGDGCDGGYPIAAWQYFSYSGVV
TEECDPYFDNTGCSHPGCEPAYPTPKCSRKCVSDNKLWSESKHYSV
STYTVKSNPQDIMAEVYKNGPVEVSFTVYEDFAHYKSGVYKHITGSN
IGGHAVKLIGWGTSSEGEDYWLMANQWNRGWGDDGYFMIRRGTN
ECGIEDEPVAGLPSSKNVFRVDTGSNDLPVASV*

NP_563647

XP_002889395

XP_023637179
A



CEP1 Arabidops MKRFIVLALCMLMVLETTKGLDFHNKDVESENSLWELYERWRSHHT  XP_002864049

is thaliana VARSLEEKAKRFNVFKHNVKHIHETNKKDKSYKLKLNKFGDMTSEEF
RRTYAGSNIKHHRMFQGEKKATKSFMYANVNTLPTSVDWRKNGAVT
PVKNQGQCGSCWAFSTVVAVEGINQIRTKKLTSLSEQELVDCDTNQN
QGCNGGLMDLAFEFIKEKGGLTSELVYPYKASDETCDTNKENAPVVS
IDGHEDVPKNSEDDLMKAVANQPVSVAIDAGGSDFQFYSEGVFTGR
CGTELNHGVAVVGYGTTIDGTKYWIVKNSWGEEWGEKGYIRMQRGI
RHKEGLCGIAMEASYPLKNSNTNPSRLSLDSLKDEL*

XCP2 Arabidops MALSSPSRILCFALALSAASLSLSFASSHDYSIVGYSPEDLESHDKLIE NP_564126

is thaliana LFENWISNFEKAYETVEEKFLRFEVFKDNLKHIDETNKKGKSYWLGL
NEFADLSHEEFKKMYLGLKTDIVRRDEERSYAEFAYRDVEAVPKSVD
WRKKGAVAEVKNQGSCGSCWAFSTVAAVEGINKIVTGNLTTLSEQEL
IDCDTTYNNGCNGGLMDYAFEYIVKNGGLRKEEDYPYSMEEGTCEM
QKDESETVTINGHQDVPTNDEKSLLKALAHQPLSVAIDASGREFQFY
SGGVFDGRCGVDLDHGVAAVGYGSSKGSDYIIVKNSWGPKWGEKG
YIRLKRNTGKPEGLCGINKMASFPTKTK*

XBCP3 Arabidops MSMSSSSFISLTFFFLLLYSSSSSSDDISELFDDWCQKHGKTYGSEE  AAK71314

is thaliana ERQQRIQIFKDNHDFVTQHNLITNATYSLSLNAFADLTHHEFKASRLG
LSVSAPSVIMASKGQSLGGSVKVPDSVDWRKKGAVTNVKDQGSCG
ACWSFSATGAMEGINQIVTGDLISLSEQELIDCDKSYNAGCNGGLMD
YAFEFVIKNHGIDTEKDYPYQERDGTCKKDKLKQKVVTIDSYAGVKS
NDEKALMEAVAAQPVSVGICGSERAFQLYSRGIFSGPCSTSLDHAVLI
VGYGSQNGVDYWIVKNSWGKSWGMDGFMHMQRNTENSDGVCGI
NMLASYPIKTHPNPPPPSPPGPTKCNLFTYCSSGETCCCARELFGLC
FSWKCCEIESAVCCKDGRHCCPHDYPVCDTTRSLCLKKTGNFTAIKP
FWKKNSSKQLGRFEEWVM*

RD21A Arabidops MGFLKPTMAILFLAMVAVSSAVDMSIISYDEKHGVSTTGGRSEAEVM
is thaliana SIYEAWLVKHGKAQSQNSLVEKDRRFEIFKDNLRFVDEHNEKNLSYR  XP_020866872
LGLTRFADLTNDEYRSKYLGAKMEKKGERRTSLRYEARVGDELPESI
DWRKKGAVAEVKDQGGCGSCWAFSTIGAVEGINQIVTGDLITLSEQE
LVDCDTSYNEGCNGGLMDYAFEFIIKNGGIDTDKDYPYKGVDGTCDQ
IRKNAKVVTIDSYEDVPTYSEESLKKAVAHQPISIAIEAGGRAFQLYDS
GIFDGSCGTQLDHGVVAVGYGTENGKDYWIVRNSWGKSWGESGYL
RMARNIASSSGKCGIAIEPSYPIKNGENPPNPGPSPPSPIKPPTQCDS
YYTCPESNTCCCLFEYGKYCFAWGCCPLEAATCCDDNYSCCPHEY



PVCDLDQGTCLLSKNSPFSVKALKRKPATPFWSQGRKNIA*

THI Arabidops MLNVLRNSNLTLAVLICFVLIASKLCSVDSSVYDPHKTLKQRFEKWLK  NP_563764

is thaliana THSKLYGGRDEWMLRFGIYQSNVQLIDYINSLHLPFKLTDNRFADMT
NSEFKAHFLGLNTSSLRLHKKQRPVCDPAGNVPDAVDWRTQGAVTP
IRNQGKCGGCWAFSAVAAIEGINKIKTGNLVSLSEQQLIDCDVGTYNK
GCSGGLMETAFEFIKTNGGLATETDYPYTGIEGTCDQEKSKNKVVTI
QGYQKVAQNEASLQIAAAQQPVSVGIDAGGFIFQLYSSGVFTNYCGT
NLNHGVTVVGYGVEGDQKYWIVKNSWGTGWGEEGYIRMERGVSE
DTGKCGIAMMASYPLQ*

SAG12 Arabidops MALKHMQIFLFVAIFSSFCFSITLSRPLDNELIMQKRHIEWMTKHGRYV ~ AAC49135

is thaliana YADVKEENNRYVVFKNNVERIEHLNSIPAGRTFKLAVNQFADLTNDEF
CSMYTGFKGVSALSSQSQTKMSPFRYQNVSSGALPVSVDWRKKGA
VTPIKNQGSCGCCWAFSAVAAIEGATQIKKGKLISLSEQQLVDCDTND
FGCEGGLMDTAFEHIKATGGLTTESDYPYKGEDATCNSKKTNPKATS
ITGYEDVPVNDEQALMKAVAHQPVSVGIEGGGFDFQFYSSGVFTGE
CTTYLDHAVTAIGYGESTNGSKYWIIKNSWGTKWGESGYMRIQKDV
KDKQGLCGLAMKASYPTI*

RD19A Arabidops MDRLKLYFSVFVLSFFIVSVSSSDVNDGDDLVIRQVVGGAEPQVLTSE AAM65162

is thaliana DHFSLFKRKFGKVYASNEEHDYRFSVFKANLRRARRHQKLDPSATH
GVTQFSDLTRSEFRKKHLGVRSGFKLPKDANKAPILPTENLPEDFDW
RDHGAVTPVKNQGSCGSCWSFSATGALEGANFLATGKLYSLSEQQL
VDCDHECDPEEADSCDSGCNGGLMNSAFEYTLKTGGLMKEEDYPY
TGKDGKTCKLDKSKIVASVSNFSVISIDEEQIAANLVKNGPLAVAINAG
YMQTYIGGVSCPYICTRRLNHGVLLVGYGAAGYAPARFKEKPYWIIK
NSWGETWGENGFYKICKGRNICGVDSMVSTVAATVSTTAH*



AALP

9.1

9.2

PtCP5

Arabidops
is thaliana

Populus
trichocarp
a

Populus
trichocarp
a

Populus
trichocarp
a

MSAKTILSSVVLVVLVAASAAANIGFDESNPIRMVSDGLREVEESVSQI
LGQSRHVLSFARFTHRYGKKYQNVEEMKLRFSIFKENLDLIRSTNKK
GLSYKLGVNQFADLTWQEFQRTKLGAAQNCSATLKGSHKVTEAALP
ETKDWREDGIVSPVKDQGGCGSCWTFSTTGALEAAYHQAFGKGISL
SEQQLVDCAGAFNNYGCNGGLPSQAFEYIKSNGGLDTEKAYPYTGK
DETCKFSAENVGVQVLNSVNITLGAEDELKHAVGLVRPVSIAFEVIHS
FRLYKSGVYTDSHCGSTPMDVNHAVLAVGYGVEDGVPYWLIKNSW
GADWGDKGYFKMEMGKNMCGIATCASYPVVA*

MLCGQQATAEEPVSKLKLNSRILQDSIVQKVYNENPKAGWEATMNPQ
FSNYSVGEFKYLLGVKQTPRKELRGVPLLRHPKSMKLPIEFDARTAW
PHCSTIGRILDQGHCGSCWAFGAVESLSDRFCIHYGMNLSLSVNDLL
ACCGWMCGAGCDGGSPIDAWRYFVQSGVVTEECDPYFDDIGCSHP
GCEPGFPTPKCERKCADKNKLWAESKHFSVNAYRIDSDPHSIMAEV
SSNGPVEVAFTVYEDFAHYKSGVYKHITGDAMGGHAVKLIGWGTSE
DGEDYWLLANQWNRGWGDDGYFKIKRGTNECGIEGAVVAGLPSTR
NLVREVAGIDGHEHATA*

METSLCFSTLLLLLIGAIFTFQSQVIAVEPVSDLKLNSRILQDSILKKVN
GNPKAGWKATMNHHFSNYTVAQFKYLLGVKPTPKEELRGIPVISHPK
SLRLPEEFDARTAWPQCSTIGKILDQGHCGSCWAFGAVESLSDRFCI
HYGMNISLSVNDLLACCGFLCGSGCNGGYPISAWRYFVHHGVVTEE
CDPYFDDIGCSHPGCEPGYPTPKCARKCVNKNQLWKKSKHYGVKP
YRIDSDPESIMAEIYKNGPVEVAFTVYEDFAHYKSGVYKHITGGMMG
GHAVKLIGWGTSEDGEAYWLLANQWNRGWGDDGYFKIRRGTNEC
GIEGDVVAGLPSTRNLVREVVSVDAREDASA*

MASPLYHGTLFLLVAALFTFHSQVIAVEPVSNLKLNSRILQDSIVQKVN

ENPNAGWEATMNPQFSNYSVGEFKYLLGVKPTPKKELRGVPLVRHP
KSMKLPKEFDARTAWSHCSTIGRILDQGHCGSCWAFGAVESLSDRF

CIHYGMNLSLSVNDLLACCGWMCGDGCDGGYPIDAWRYFVQSGVV
TEECDPYFDDIGCSHPGCEPGFPTPKCERKCADKNKLWAESKHFSV
NAYRIDSDPHSIMAEVSMNGPVEVAFTVYEDFAHYKSGVYKHITGDV

MGGHAVKLIGWGTSDDGEDYWLLANQWNRGWGDDGYFKIRRGTN

ECGIEEDVVAGLPSTRNLVREIAKIDAHEHASA*

NP_568921

XP_006375410

XP_002301457




