Actinicia_chinensis/i-217 === == s s s s s s s s s s s s e e s s s s e mmmE e EEE e E mmEm e mmm === -
Tabernaemontana_divaricataf1=218 = = = = = m ;s e e e e e
Zingiber_officinale/3=-218 = === s s s e s e s s s s s e s s s s e e e e s E e e e e e E e e e E E e e E -

Homa_sapiens/5-314 SEILDTHWELWKKTHRKQYNNKEVDE | SRRLIWEKNLKY ISIHNLEASLGVHTYELAMNHLGDMTSEE 70
Arabidopsis_hallerif/1-215 I MFTRSNRKGGGGN 13
Actinidia_chinensis/1-217 R e e e e -ABANMVD I KSBGE G- AIATVEG 35
Tabernaemontana_divaricata/1-215 R R ] - KEAMNS | KQ s AVAAVIES 36
Zingiber_officinale /3-218 R - NBAMVP VY CCICE s TVAAVIEG 38
Homa_sapiens,/5-314 FIVVOKEMTGLKEVPLSHSRSNDTLY IPEWEGRA -KEYMTPV COCKES SVWCGALEG 135
Arabidopsis_halleri/1-215 14 GEERKMRFTAEEKGKEKMP SKSSKEESSE YPEVIGPVMREEK LEGFETESQC-~--~-~-~ 73
Actinidia_chinensis/1-217 3B INKITSESLEI ELI CRTONTR FIINDCGEINTEEN TAQDGDCDWVAL 101
Tabernaemontana_divaricata/1-215 3T INKIRT | ELVBCDTA--5H Y1 ITHNCEIDTQON SAVOGSEKPY - 99
Zingiber_officinale /3-218 39 INQIVTGDL I VIBCTTA--NH FIVNNGGINSEET RCODGIENSTV 102
Homo_sapiens/5-314 136 O LKK KTEKEL NEVEBEYSE--ND YVOKMNR DSEDA VCGQEESEMY - N 198
Arabidopsis_halleri/1-215 e R e NN=- === s e e e e e e === VFEKLVCRHPDK---=--=-=-=--===~~ 93
Actinidia_chinensis/1-217 102 QDOKYVT IDTYENVPYN ALQT ALD K QN A FTG-PEGT-AVDHEA IV 164
Tabernaemontana_divaricata/1-215 100 R- LRVWS INGFQRVTRNSE S ANRD S AMA S - TVE H¥ & FTG-PEGT- AQNBCVY 161
Zingiber_officinale /3-218 103 N- APVVSIDSYENVPSH 5 KANSA N - TMD L¥R FTG-SEN|-SANBALT 164
Homo_sapiens/5-314 199 PTCKAAKCRCYRE | PEGREK ABK RAMARY G AIDASLTS FYSKBVYYYDESCNSDNLNEAYL 264
Arabidopsis_hallerif1-215 04 - - |HT IKVDEFEYLTHNVEDEEBOA | VO - IGILRNTNDDELAIG YREPSCDVDVNFEOVL 156
Actinidia_chinensis/1-217 165 | T E-:II‘\-r DY WK DTT EEEYMR | LRINV - CCAGT - -~ - ATMPEYBVEY - 217
Tabernaemontana_divaricata/1-215 162 || TOSEENY W R L in] I'WMERNYASSAGL---- AQLPEYRTEA- 215
Zingiber_officinale /3-218 165 W/ TEMDEKDF WK ES IRAE | ENPDEK---- TRFAEYBVEK - 218
Homo_sapiens/5-314 265 A IQKINK H 1K MK I LMARNKN- - - NA- - - - ANLASFEEM- - 314
Arabidopsis_halleri/1-215 157 11 YDNGEFPY 10 FCYVYRR I KSGOBESEFFAVAYPK IRGFEREPR 215
Actinidia_chinensisf/i=217 === === s ssssssssssssssssssssssssss s s s s s s s s s s s s s s Essms====s===========
Tabernaemontana_divaricata/i=2i§  =========c====s==s=s==s==s===s=c=============s==s===s=====================
Zingiber_officinalef3-2I18 === === - s s s s s s s s s s s s s s s s s mmEmm = mmEmmmmmmEmmmEmmmmmm === === == =====
Homo_sapiens/5-314 SEILDTHWELWKKTHRKOQYNNKVDE I SRRLIWEKNLKY | SIHNLEASLGVHTYELAMNHLGCDMTSEE 70
Arabidopsis_hallerif1-276 e i MFTRSNRKGGGGN 13
Actinidia_chinensis/1-217 IR e R SEIGE G- ATAT G 35
Tabernaemontana_divaricata/1-215 I ] KQ 5 AMA S 36
Zingiber_officinale/3-218 ER R et CGCLCGS TVA G 33
Homo_sapiens/5-314 T1VVOKMTGLKYPLSHSRSNDTLY | PEWEGRA CGOCGS SMC G 135
Arabidopsis_halleri/1-276 14 GEERKNRFTAEEKGKEKMPSKSSKEESSE PS KLOAI IALMRAVTA 79
Actinidia_chinensis/1-217 36 INKIET---565[ES ERNEL I CGRTONTR DGGY | TDG FI1IND NTEEN TAQDGDECD 938
Tabernaemontana_divaricata/1-215 37 I NKNR---T IS E DTA--SHGCN NN YIITN DTOOMN SAVOGSEK 97
Zingiber_officinale/3-218 39 INOQV---TEGD[E | 5 E| TTA--NHGCR NP FIVNN NSEET RCGODGCICN 99
Homo_sapiens/5-314 136 QLKKEK- - - TEKL L MIES(F &N WSE--NDEGCGEOYMT N YVOKNR DSEDA VCGOQEESECM 196
Arabidopsis_halleri/1-276 30 LLNENLPHENQ I VD IBHANMNKYVHY - - NKDDG | QNMKR SFATCEGQFCTASQCTENTRDONNV FK 143
Actinidia_chinensis/1-217 00 V----ALQDOKYVMT IDTY ENVEY N ANCITART Y - ALDBAGDARKQNKA FTG-PEGT- 157
Tabernaemontana_divaricata/1-215 98 P----Y-R-LRVVS INGFORVTRNNESARBC S ANAS - TVEAAGAP HM S FTG-PEGT- 154
Zingiber_officinale/3-218 100 §5=-=--=-TWN-APVVNSIDSYENVPSH S K ANA N - TMDAAGRD L¥R FTG-SENI - 157
Homo_sapiens/5-=314 197 ¥===== NPTCGKAAKCRGYRE |P EGREKABK RANMARY G AIDASLTS FESKEBVYYYDESENSD 257
Arabidopsis_halleri/1-276 144 KLVCRHPDN I HY IKVDEFEY LTNVMDE EBQA | VO - ICILRNTNRDBLGIGC YRSPSCDVD 208
Actinidia_chinensis/1-217 158 AVDEA VI TEG- -IVD'l' WK DTT EE MR | LNV - GGAGT- - - - ATMP VK 216
Tabernaemontana_divaricata/1-215 155 AQNBRGV VI TOS--GENY W R N NQ IWMERNVASSAGL- -~ - AQLF TE 214
Zingiber_officinale/3-218 158 SANBALTY TEN--DKEDF WK KN ES IRAE | ENP DEK -~~~ TRFA VK 217
Homo_sapiens/5-314 258 NLNBAV LA IQK—-INKH | K EN NEK I LMABNKN=---NA-~- -~ ANLA KM 314
Arabidopsis_hallerif/1-276 209 INFEQW LI I YDODSNGEPY | QOSY G EG NGEFCYVYRIR INSGOQESEFFAVAYPK I RCGERBRE 274

Figure S7. Multiple sequence alignment (MSA) of Papain-like cysteine proteases. Shown are Arabi-
dopsis halleri (AhCPL1), Actinidia chinensis (PDB: 2ACT), Tabernaemontana divaricata (PDB:
1IWD), Zingiber officinale (PDB: 1CQD) and Homo sapiens (PDB: 1BY8). A, MSA showing the
AhCPL1 protein generated by mapping to A. lyrata exons. B, MSA showing the AhCPL1 protein
generated based on A. halleri exons. Sequence incorperated based on the genome of A. halleri
instead of A. lyrata is underlined in red. Sequence repositioned based on A. halleri sequence data

is underlined in yellow.



