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Supplementary Figure S1: Phylogenetic tree, encoded amino acid motifs and intron-exon structure of cyclophilin genes. (a) The phylogenetic tree of 248 cyclophilins was constructed using the MEGA X (v10.1.7) software (http://www.megasoftware.net)
with the NJ method. The constructed tree was further annotated with the Iterative Tree of Life (http://itol.embl.de/). Percentages of bootstrap scores are indicated below the branches. Black triangles represent the cyclophilins of Penicillium oxalicum.

(b) The different motifs were 1dentified through MEME analysis (http://meme-suite.org/). The different-colored boxes, named at the bottom, with their consensus sequence represent the conserved motifs. Black lines represent the non-conserved sequences.
(c) The corresponding exon-intron structures of cyclophilin genes were determined by the Gene Structure Display Server (http://gsds.cbi.pku.edu.cn/). The brownish red boxes indicate exons and single lines represent introns. The untranslated regions are
indicated by blue boxes. The sizes of exons and introns can be estimated using the scale at the bottom. The figures a, b and ¢ were redrawn by using Adobe Illustrator (v25.2.3) (https://adobe.com/products/illustrator).



Supplementary Figure S2: Multiple sequence alignment analysis of human cyclophilin A
(hCYPA) and cyclophilin-like domains (CLDs) of cyclophilins of different orthogroups by using
MUSCLE algorithm in Jalview software (v2.11.1.3) (http://www.jalview.org/). Secondary
structure of hCYPA (PDB Id: 6i42) was aligned with Penicillium cyclophilins. Green arrows
represent beta-sheets, and red objects signify the alpha helix. Residues believed to be important
for PPlase activity and cyclosporin A interaction are highlighted in black. The substitutions with
respect to hCYPA active site residues are highlighted in pink.

Orthogroup PenCYPO1

1P| ZIW 3|0P 4"3 5IﬂG GlnF TIDH qllG ﬂlsl 9|95
hCYPA 1MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFGYKGSCFHI IPGIUCEIGGDFTRHNGTGGKS I YGEKFEDE-NFILKHTGPGILSM 100
PanCYP1T 1-------- EVAFD - TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHNVIFHRIVIPHN|@UVHTGDPT - GTGRGGSS I YGEKFEDEIRGDLKHTGAGILSM 88
ParCYP1T T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHVIFHI IPN@UVEITGDPT -GTGRGGSS I YGEKFEDEIRGDLKHTGAGILSM 88
PbrCYP17 1T -------- YOQKLT -PGOGSFTVELYNTHAPKTCKNFATLA- -QRGY -YNNVIFHII IPN[@UVEITGDPT -GTGRGGSS I YGEKFEDEIRDDLKHTGAGILSM 88
PcaCYP17-1 -------- EVAFD -TTMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHVIFHI IPD@UVEITGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PchCYP1T T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHVIFHRVIPD|@UVHITGDPT -GTGRGGSS I YGEKFEDEIHGDLKHTGAGILSM 88
PcoCYP1T 1 -------- EVAFD -TTMGSFSVELYNTHAPKTCKNFATLA - - ERGY -YNHVIFHRI IPD@UVMTGDPT -GTGRGGSS I YGEKFEDEIRPELKHTGAGVLSM 88
PdeCYP17-2 T -------- DVAFD -TSMGSFTVELYNNHAPKTCKNFATLA- -QRGY -YNHNI I IPNRUVEITGDPT -GTGRGGSS I YGEKFEDEIHENLKHTGAGVLSM 88
PdiCYP17-1 1T-------- EVAFD - TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHVI IPDEUVHTGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PexCYP1T T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YHNHVI IPDRUVEITGDPT -GTGRGGSS IYGEKFEDEIRGELKHTGAGILSM 88
PAICYP1T 1T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHNVI IPD@UVHTGDPT -GTGRGGSS I YGEKFEDEIHGDLKHTGAGILSM 88
PfrCYPA7 -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA- -ERGY -YNHVI (ITGDPT -GTGRGGSS IYGEKFEDEIHGELKHTGAGILSM 88
ParCYP17 1T -------- EVAFD -TTMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHNVI IPDRUVHTGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PitCYPAT 1 -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - - ERGY -YNHVI IPD@UVIITGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PnaCyYP17 T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA- -ERGY -YNHNVI IPDRRLVEITGDPT -GTGRGGSS I YGEKFEDEIHGDLKHTGAGILSM 88
PnoCYP17 1T-------- EVAFD - TSMGSFSVELYNTHAPKTCKNFSTLA- -ERGY -YNHNVI IPDEUVHTGDPT -GTGRGGSS I YGEKFEDEIHGELKHTGAGILSM 88
PocCYP1T T -------- EVAFD -TTMGSFVVELYNDHAPKTCKNFATLA- -QRGY -YNGVI IPNRRUIIGGDPT -GTGRGGSS IYGEKFEDEIHASLKHTGAGILSM 88
PoxCYP1T 1T -------- DVVFD -TSMGSFTVELYNSHAPKTCKNFATLA - -QRGY -YNDVI IPN@UVEITGDPT -GTGRGGSS I YGEKFEDEIRSDLKHTGAGVLSM 88
PpoCYP1T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA- -ERGY -YNHVI IPDRLVEITGDPT -GTGRGGSS IYGEKFEDEIHGELKHTGAGILSM 88
ProCYP17 1T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHNVI IPDRUVHTGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PruCYpP17 1 -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - - ERGY -YNHVIFHVIPD@UVHMTGDPT -GTGRGGSS I YGEKFEDEIHGDLKHTGAGILSM 8§
PsoCYP1T T -------- EVAFD -TSMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHVIFHI IPD@UVEITGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
PstCYP17-2 1T-------- DVAFD -TSMGSFTVELYNTHAPKTCKNFATLA - -QRGY -YNDVVFHI IPN[QUVEITGDPT - GTGRGGSS I YGEKFEDEIRDELKHTGAGILSM 88
PsuCYpP17 T -------- DVVFD -TSMGSFTVELYNTHAPKTCKNFVTLA- -QRGY -YNNVIFHAI IPNQUVEITGDPT -GTGRGGSS IYGEKFEDEIRDDLKHTGAGILSM 88
PwCYP1T 1T -------- EVAFD - TTMGSFSVELYNTHAPKTCKNFATLA - -ERGY -YNHNVIFHJI IPD[OVHITGDPT -GTGRGGSS I YGEKFEDEIRGELKHTGAGILSM 88
Secondary structure Bl [ al BN BV

E/AFD Ts!GSFs/ELYNTHAPKT K ERG HR! | Por||VQTGDPT GTGRGGSS! Y GEK-EDE! e KHTGAG
= . : . N _ h h H-B i
MVNPTVFFEVAFDGTSMGSFSVELYNTHAPKTCKNFATLATGERGYGYNNVIFHRI IPDFMVQTGDPTRGTGRGGSS I YGEKFEDEIRGELKHTGAGILSM

1I|]QG 1I1!|T 1‘29F 1I39V 1|49- 1§ﬁ|
hCYPA 101 L(YNAGPNTNGSQF[JICTAKTE DGKVVFGKVKEGMN | VEAMERFGSR -NGKTSKKITIADCGQLE 165
PanCYP1T B9 LINSGPNTNGSOQF[@VTLAPTP DGKYT | FGRVKSGMR | | GRLGLVKTNGEDKPMDEVK I I RARV - - 152
ParCYP17 BILINSGPNTHNGSQFIVTLAPTP DGKLIT | FGRVKSGMR | | GRLGLVKTNAEDKPMDEVK I I RARV - - 152
PbrCYP17 B LINSGPNTHGSQFIVTLAPTP DGKYT | FGRVKSGMRV | QRMGLVKTNGEDRPMDEVK I | RARV - - 152
PcaCYP17-1 B9 LINSGPNTNGSQFJITLAPTP DGHT | FGRVKSGMRYV | QRMGLVKTGAEDKPVDELKI IRARV - - 152
PchCYP1T B LINSGPNTHGSQFJITLAPTP DGHLIT | FGRVKSGMRV | QRMGLVKTGAEDRPVDELKI IRARV - - 152
PcoCYP1T B9 LINSGPNTNGSQF@ITLAPTP DGGUIT | FGRVKSGMR | | GRMGLVKTGEQDKPVDELKI IRARV - - 152
PdeCYP17-2 B LINSGPNTHNGSQFITLAPTP DGKLIT | FGRVKSGMR | | GRMGLVKTRGEDRPIDEVK I I RARV - - 152
PdiCYP17-1 B9 LINSGPNTNGSOQF[@ITLAPTP DGHNUIT | FGRVKSGMRYV | RMGLVKTGAEDKPVDELKI I RARV - - 152
PexCYP1T BILINSGPNTHNGSQFITLAPTP DGHLIT | FGRVKSGMRV I GRMGLVKTGAEDKPVDELKI I RARV - - 152
PAICYP1T BILINSGPNTHGSOQF[JITLAPTP DGHNUIT | FGRVKSGMRYV | QRMGLVKTGAEDRPVDELKI IRARV - - 152
PfrCYP17 B89 LINSGPNTNGSQFJITLSPTP DGHT | FGRVTSGMRYV | QRMGLVKTGAEDKPVDEVKI I RARV - - 152
ParCYpP17 B LINSGPNTHGSQFJITLAPTP DGHLIT | FGRVKSGMRV | QRMGLVKTGVDDKPVDELKI IRARV - - 152
PRCYP1T B9 LINSGPNTNGSQF@ITLAPTP DGHNUIT | FGRVKSGMRV I QRMGLVKTGAEDKPVDELKI IRARV - - 152
PnaCYP17 B LINSGPNTHNGSQFITLAPTP DGHLIT | FGRVKSGMRV I GRMGLVKTGAEDKPVDELKI IRARV - - 152
PnoCYP17 B9 LINSGPNTNGSOQF[@ITLAPTP DGHNUIT | FGRVKSGMRYV | RMGLVKTGAEDKPVDELKI I RARV - - 152
PocCYP1T BILINSGPNTHNGSQFITLAPTP DGKLIT I FGRIKSGMRV I GRMGLVKTDAEDRPQDTVK I | KARL - - 152
PoxCYP1T BILINSGPNTHGSOQF[JITLAPTP DGKYT | FGRVKSGMRYV | QRMGLVKTKGEDRPVDDVK I I RARV - - 152
PpoCYP17 B9 LINSGPHNTHGSOQFITLSPTP DGHLIT I FGRVTSGMRV I QRMGLVKTGAEDKPVDEVK I I RARV - - 152
ProCYP17 B LINSGPNTHGSQFJITLAPTP DGHLIT I FGRVKNGMRYV | QRMGLVKTGAEDKPVDELKI IRARV - - 152
Prucyp17 B9 LINSGPNTNGSQF@ITLAPTP DGHUIT | FGRVKSGMRV I QRMGLVKTGAEDRPVDELKI IRARV - - 152
PsoCYP1T B LINSGPNTHNGSQFITLAPTP DGHLIT | FGRVKSGMRV I GRMGLVKTGAEDKPVDELKI IRARV - - 152
PstCYP17-2 B LNSGPNTNGSQF[@VTLAPTP DGKYT | FGRVKSGMR | | GRMGLVKTNGEDRPMDEVK I | RAKV - - 152
PsuCYP17 BILINSGPNTHNGSQFIVTLAPTP DGKLIT | FGRVKSGMRV I GRMGLVKTNGEDRPMDEVK I | RARV - - 152
PwCYP1T B LINSGPNTHGSQF[JITLAPTP DGHNIT | FGRVRSGMRV | QRMGLVKTGAEDKPVDELKI IRARV - - 152
Secondary structure BVI -'I 1l BV alll AUl _
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hCYPA
PbICYP19
PcaCYP18-2
PehCYP19
PcoCYP22-2
PdeCYP19
PAICYP19
PexCYP18-3
PAICYP13-2
PTCYP18-2
PgrCYP18-2
PitCYP18-3
PnaCYP19
PnoCYP18-2
PocCYP19
PoxCYP19
PpoCYP20
ProCYP18-3
PrucYp19
PsoCYP18-3
PSICYP19
PSuCYP19
PUUCYP13-2

Secondary structure

Consensus

hCYPA
PbrCYP19
PcaCYP18-2
PchCYP19
PcoCYP22-2
PdeCYP19
PdiCYP19
PexCYP13-3
PAICYP18-2
PIrCYP18-2
PgrCYP18-2
PItCYP18-3
PraCYP19
PnoCYP18-2
PocCYP19
PoxCYP19
PpoCYP20
ProCYP18-3
Prucyp19
PsoCYP13-3
PstCYP19
PsuCYP19
PuuCYP13-2

Secondary structure

Consensus

Orthogroup PenCYP02

wl @V WP @S qm qm qw qw
1MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGE - - - - - - KGFGYKGSCFH[I IPGIICHGGDFTRHNGTGGKS
1T ------ FFDLALAGEPLGRIKMELFANKTPKTAENFROQFCTGESKNSKGQPAGYKGSKFHAVIKD@L I MGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFRQFCTGETKNSKGQPQGYKGSKFHAV IKD[@UI MGGDF INGDGTGSCT
1------ FFDIALGGESLGRVKMELFANITPRTAEHFROFCTGESKNPKGQPOGYKGSKFHV IKD[@UIMGGDFINGDGTGSCT
1 ------ FFDIALGGESLGRVKMELFANITPRTAENFROFCTGESKNPKGQPAGYKGSKFHAVIKD[@LUIBMGGDFINGDGTGSCT
1------ FFDIALAGEPLGRVKMELFANVTPRTAEHFROFCTGESKNSKGQPOGYKGSKFHV IKD[UIMGGDFINGDGTGSCT
1T ------ FFDIALGGESLGRVKMEL FANVTPRTAENFROFCTGESKNSKGQPAOGYKGSKFHAVIKD@UIMGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFROFCTGESKNSKGQPOGYKGSKFH{AV IKD[@UIMIGGDF IHGDGTGSCT
1T ------ FFDIALGGESLGRVKMELFANITPRTAENFROQFCTGESKNPKGQPAGYKGSKFHAVIKD@L I MGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFRQFCTGESKNSKGQPQGYKGSKFHAV IKD[@UI MGGDF INGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFROFCTGESKNAKGOQPOGYKGSKFHV IKD[@UIMGGDFINGDGTGSCT
1 ------ FFDIALGGESLGRVKMELFANITPRTAENFROFCTGESKNSKGQPAOGYKGSKFHVIKD[@LUIBMGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANITPRTAEHFROFCTGESKNPKGQPOGYKGSKFHV IKD[UIMGGDFINGDGTGSCT
1T ------ FFDIALGGESLGRVKMEL FANVTPRTAENFROFCTGESKNSKGQPAOGYKGSKFHAVIKD@UIMGGDFINGDGTGSCT
1------ FFDIALGGEPLGRIKMELFADVTPRTAEHFROQFCTGETKNNLGRPOGYKGCKFH{AV I KD[@UIMIGGDFVHGDGTGSAS
1T ------ FFDLALGGEPLGRIKMELFAHITPKTAENFROFCTGESKNOKGQPAGYKGSKFHAVIKD[QLIMGGDFVNGDGTGSCT
1 ------ FFDIALGGESLGRVKMEL FANVTPRTAENFROFCTGESKNSKGQPAGYKGSKFHAVIKD[@LUIMGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFROFCTGESKNPKGOQPOGYKGSKFHV IKD[UIMGGDFINGDGTGSCT
1 ------ FFDIALGGESLGRVKMELFANITPRTAENFROFCTGESKNPKGQPAGYKGSKFHAVIKD[@LUIBMGGDFINGDGTGSCT
1------ FFDIALGGESLGRVKMELFANVTPRTAEHFROFCTGETKNSKGQPOGYKGSKFHAV I KD[@UIMIGGDF INGDGTGSCT
1T ------ FFDIALAGEPLGRVKMELFANVTPKTAENFROQFCTGESKNPKGQPAGYKGCKFHAVIKD@L I MGGDF INGDGTGSCT
1------ FFDLALAGEALGRIKMELFANTTPKTAEHNFRQFCTGESKNPKGQPQGYKGSKFHAVIKD[@UI MGGDFVHGDGTGSCT
1T ------ FFDIALGGESLGRVKMELFANVTPRTAENFROFCTGESKNAKGQPAGYKGSKFHQVIKD[QLIMGGDFINGDGTGSCT
Bl Il al BII

lIIZGF 9I3T
IYG-EKFEDENFILKHTGPGILSM 100
IYGTPKFADENFALPHDRPGLLSM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFTLTHDRPGLLSM 101
IYGTSKFADENFALKHDRPGLLSM 101
IYGTLKFADENFTLTHDRAGLL SM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFTLTHDRAGLL SM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFSLTHDRPGLLSM 101
IYGTSKFADENFTLTHDRAGLL SM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFTLTHDRAGLL SM 101
IYGGOQKFADENFNLKHHKEGLLSM 101
IYGTTKFADENFSLSHDRPGLLSM 101
IYGTSKFADENFTLTHDRAGLL SM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTSKFADENFTLTHDRAGLL SM 101
IYGTSKFADENFTLTHDRAGLLSM 101
IYGTPKFADENFSLKHDRPGLLSM 101
IYGTPKFADENFTLPHDRPGLLSM 101
IYGTSKFADENFTLTHDRPGLLSM 101

D1 cGES. GR/KIELF 1, TPRTABIFROF TOESKILKGGPOGYKBSKFHRY IKDF 1 06GDF NGDGTG

G sKFADENFrl THOR.G

MVHPTVFFDIALGGESLGRVKMELFAHVTPRTAENFRGFCTGESKNSKGQPQGYKGSKFHRVIKDFMIQGGDFINGDGTGSCT

1lﬂ2N 1I‘|2F
-HAGPHTHGSQF[JI
-NSGPHTNGCOQF[JI
-NSGPHTHGCOQF|gI
-NSGPHTHNGCAQF[JI
-NSGPHTHGCQF|gI
-NSGPDTHNGCQF[JI
-NSGPHTNGCOQF[JI
-NSGPHTHGCQF|ZI
-NSGPHTHNGCAQF[JI
-NSGPHTHGCOQF|gI
102 LY-NSGPDTHNGCQF[JI
102 LY-HSGPHTHGCQF|gI
102 LXONSGPHTHGCQF g1
102 Y- NSGPHTNGCQF 31
102 LY-HNSGPHTHGCQF|ZI
102 BY-NSGPHTHNGCQF[JI
102 L1-HNSGPHTHGCOQF|gI
102 LY-NSGPDTHNGCQF[JI
102 LY-HSGPHTHGCQF|gI
102 LY-NSGPHTHGCOQF g1
102 Y- NSGPHTNGCQF 31
102 LY-HNSGPHTHGCQF|ZI
102 [Y-NSGPHTHNGCAQF[J!I

GPATIG

101 [
102 [
102 LA
102 LA
102 1Y
102 LA
102 [
102 LA
102 LA
102 LA

?ﬂ
CTAKTENDGK
TTTATP [ JBNNK
TTTATP {BNHK
TTTATP [ JBNNK
TTTATP [JBHHK
TTTATPJRNNK
TTTATP [ JBNNK
TTTATP[JRNHK
TTTATP [ JBNNK
TTTATP {BNHK
TTTATP [ JBNNK
TTTATP [JBHHK
TTTTTP[JRNHK
TTTATPAENTK
TTVPTP JRNHK
TTVATP [ JBNNK
TTTATP {BNHK
TTTATP [ JBNNK
TTTATP [JBHHK
TTTATP [JRNHK
TTVPTP [ ABNNK
TTTATP[JRNHK
TTTATP[GRNNK

all VI

PELNNKH! VG

132v

v
VVFGKVKEGMN | VEAMERFGSRHNGKTSKKIT
VVFGAQVIDGMDVVRMVEQTRTTRDKPNQGDVT
VVFGOQVIDGLD IVKMLEHTRTTKDKPNQDVT
(VVFGAQVIDGMDLLKMVEHTRTTKDKPNQDVT
VVFGQVIDGMD | VKMVEHTRTTKDKPNQDVT
VVFGEVIDGIDVVRMIEHTRTTRDKPNQDVT
VVFGAVIDGIDIVKMLEHTRTTKDRPNQDVT
VVFGAQVIDGIDIVKMLEHTRTTKDKPNQDVT
VVFGAQVIDGMDLVKMVEHTRTTKDKPNQDVT
VVFGAQVIDGIDIVKMLEHTRTTKDKPNQDVT
(VVFGQVIDGMD I VKMLEHTRTTKDKPNQDVT
VVFGAQVIDGIDIVKMLEHTRTTKDKPNQDVT
VVFGAQVIDGMDLVKMVEHTRTTKDKPNQDVT
VVFGAQVIDGMD I VKMLEHTRTTKDKPNQDVT
VVFGQVVEGMD | VHMI ENTRTTRDKPNQDVT
VVFGAQVIDGMDVVKMVEQTRTYRDKPHNQDVT
VVFGAQVIDGIDIVKMLEHTRTTKDKPNQDVT
VVFGAVIDGIDIVKMLEHTRTTKDKPNQDVT
VVFGAQVIDGMDLLKMVEHTRTTKDKPNQDVT
VVFGAQVIDGIDIVKMLEHTRTTKDKPNQDVT
VVFGAQVIDGMDVVRMVEHTRTYRDKPNQDVS
VVFGQVIDGMD | VRMVEQTRTTRDKPNQDVT
VVFGAQVIDGMD I VKMLEHTRTTKDKPNQDVT

1I42M 1|52T

alll

D6.D: V. BATRTTDKPACD

1IEZG

t3

IADCGAQLE
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE -
IVOCGE -
IVQCGE -
IVOCGE -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
IVQCGE - -
Yl

AQNSGPHTHNGCAQFFI

TTTnTPFLNNKHVVFGQVIiJGMDIVKMLEHTRTTKDKPNQDVT

IVQCGELE

IYGTSKFADENFTLTHDRAGLLSM

165
164

164
164
164
164

164
164
164
164
165
164
164
164
164
164
164
164
164
164
164
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hCYPA
PanCYP18§
ParCYP13-2
PbrCYP18-2
PcaCYP18-1
PchCYP18-2
PdeCYP22-2
PdiCYP13
PexCYP18-2
PAICYP22-2
PfrCYP22-2
PitCYP18-2
PnaCYP22-2
PnoCYP22-2
PocCYP18
PoxCYP18
ProCYP18-2
PruCYP18-2
PsoCYP18-2
PstCYP22-2
PsuCYP18
PwuCYP22-2

Secondary Structure

Consensus

hCYPA
PanCYP18
ParCYP18-2
PbrCYP18-2
PcaCYP18-1
PchCYP18-2
PdeCYP22-2
PdiCYP13
PexCYP18-2
PAICYP22-2
PIICYP22-2
PitCYP18-2
PnaCYP22-2
PnoCYP22-2
PocCYP1§
PoxCYP18
ProCYP18-2
PruCyp18-2
PsoCYP18-2
PstCYP22-2
PsuCYP18
PuwuCYP22-2

Secondary Structure

-1

--APAPIT -
-GQPAPIT -
- -SSAPKT -
--SSTPKI -
VGSSTPKT -
--SSAPKV -
--SSTPKI -
--SSTPKI -
VGSSTPKT -
--SSTPKV
--SSTPKI

VGSSTPKT

--SSTPKI -
--AGHTAQT -
-GSAVAKV -
--S5STPKI -
-GSSTPKT -
--SSTPKI -
VGSSAPKT -
VGSSTPKV -
--SSTPKI

g Y

Bl

1II'II

Orthogroup PenCYP03

20v 3‘0P

--MVHPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFG - -
GRINFHNLFEADVPKTARHNFRELCNAPQGEG -
GRINFNLFEADVPKTARNFRELCNAPEGAQG -
GRINFNLYENDVPKTAKNFRELCKLPEGAQG -
GRINFHLYANEVPKTAKHFAELCNAQEGQG -
GRINFNLYNKEVPKTARNFAELCNAEQGKG -
GRINFTLYEKDVPKTAAHNFRELCKKPAGEG -
GRINFHNLFANEVPKTAKHFAELCNAKQGEG -
GRINFKLYPNEVPKTAKNFAELCNAEQGKG -
GRINFHLYNKEVPKTAKHFAQLCNAEQGAQG -
GRINFHNLYANEVPKTAKHFADLCNAQEGAQG -
GRINFNLYANEVPKTAKNFAELCNAKQGEG -
GRINFHLYNKEVPNTAKHFAQLCNAEQGQG -
GRINFNLYPNEVPKTAKNFADLCNAQEGAQG -

GRINFKLYPDEVPKTAKNFAELCNAKQGEG -
GRINFNLYNKEVPKTARNFAELCNAEQGKG -
GRINFHNLYANEVPKTAKHFAELCNAQEGQG -
GRINFNLYEKDVPKTAKNFRELCKLPEGAQG -
GRINFTLYEADVPKTAKHFRELCKLPEGQG -
GRINFHNLYASEVPKTAKHFAELCNAKEGEG -

Bl al

405 48

YKGSSFHEVIPQ

B

KGSs7HR1PoF )L OGGDFTRGIGTGRR

65G 156
ICEIGGD FTRHNGTGGKS |
LEGGDFTRGHNGTGGRS |
LEGGDFTRGNGTGGRS |
LEGGDFTRHNGTGGRS |
LEGGDFTRGHGTGGRS |
LEGGDFTRGNGTGGRS |
LMGGDFTRHNGTGGRS |
LEIGGDFTRGHGTGGRS |
LEGGDFTRGNGTGGRS |
LMGGDFTRGHNGTGGRS |
LEIGGDFTRGHGTGGRS |
LEGGDFTRGNGTGGRS |
LEGGDFTRGHNGTGGRS |
LEGGDFTRGNGTGGRS |
LEGGDFTRGNGTGGKS |
LEGGDFTRGHGTGGRS |
LEGGDFTRGNGTGGRS |
LEGGDFTRGNGTGGRS |
LEIGGDFTRGHGTGGRS |
LEGGDFTRHNGTGGRS |
LMGGDFTRHNGTGGRS |
LEIGGDFTRGHGTGGRS -

DISD !'IISP
YGEKFEDENFILKHTGPGILSM 100
YGEKFPDENFKFKHTKPGLLSM 89
YGEKFPDENFKYKHTKPGLLSM 90
YGEKFPDENFKYKHTRPGLLSM 89
YGEKFPDENFVHKHTRPGLLSM 89
YGEKFPDENFVHKHTRPGLLSM ™
YGEKFPDENFIYKHTRPGLLSM 89
YGEKFPDENFIHKHTRPGLLSM 89
YGEKFPDENFIHKHTRPGLLSM 89
YGEKFPDENFHHKHTRPGLLSM #
YGEKFPDENFIHKHTRPGLLSM 89
YGEKFPDENFIHKHTRPGLLSM 89
YGEKFPDENFIHKHTRPGLLSM 91
YGEKFPDENFVHKHTRPGLLSM 89
YGEKFADENFKIRHERPGLLSM %4
YGEKFPDENFIYKHTRPGLLSM %
YGEKFPDENFVHKHTRPGLLSM 89
YGEKFPDENFVHKHTRPGLLSM 950
YGEKFPDENFVHKHTRPGLLSM 89
YGEKFADENF I FKHDRPGLLSM ™
YGEKFPDENFKFKHSRPGLLSM 9
YGEKFPDENFIHKHTRPGLLSM 83

BV

SSTPK &R e PKTAF €L e 6.6 GEKFPDEN" .«KHTRRG

= = D e = = -
VGSSTPKTFFDIAVDGEPLGRIHNFHNLY +NEVPKTAKNFAELCHAP +GAGGKVLTYKGSSFHRVIPQFMLOQGGDFTRGHGTGGRS | YGEKFPDEHFIHKHTRPGLLSM

‘|II15P 1?5!( ‘|I33K 1I43E ‘|§1K 1I81C
101 INAGPNTHGSQF[JICTAKTE DGK[JVVFGKV - -KEGMN I VEAMERFGSRNG- -KTSKKITIADCGQLE 165
90 EINAGPNTHGSQFJITTVVTS DGKVVFGEVADEESMNVVKAI EALGSSSGSIRSATKPTIVGCG- - - 155
M EINAGPNTHNGSOQF@ITTVVTS DGKVVFGEVADKESMEVVKAI EALGSSSGSIRSNVKPTIVGCGG - - 157
90 LAHAGPHTHGSQFRITTVVTS DGKIVVFGEVADEASMAQVVKELEALGSSSGSVRSATKPTIVNCGG - - 156
90 EINAGPNTHGSQFFITTVVTS DGKVVFGEVADAESLNIVKEI EALGSSSGSIRSAVKPTIVHNCGG - - 156
92 EINAGPNTHGSQF[@ITTVVTS DGKVVFGEVADAESMNVVKE | EALGSSSGALRSNVKPTIVHNCGG - - 158
90 LAHAGPHTHGSQFRITTVVTS DGKIVVFGEVADEDSMKVVKE | EALGSSSGAVRSHNVKPTIVAAGE - - 156
90 EINAGPNTHGSQFJITTVVTS DGKVVFGEVADAESMNVVKEI EALGSSSGSIRSAVKPTIVHNCGG - - 156
90 LIHAGPHTHGSQF[@ITTVVTS DGKYIVVFGEVADAESMHVVKE | EALGSSSGSVRSAVKPTIVNCGG - - 156
92 LANAGPHNTHGSQFRITTVVTS DGKIVVFGEVADAESMHVVKE | EALGSSSGALRSHIKPTIVNCGG- - 158
90 EINAGPNTHGSQFJITTVVTS DGKVVFGEVADAESLNVVKEI EALGSSSGSIRSNVKPTIVHNCGG - - 156
90 LAHAGPHNTHGSQF[@ITTVVTS DGKIVVFGEVADAESLNVVKEI EALGSSSGSIRSAVKPTIVNCGG - - 156
92 EINAGPNTHGSQFJITTVVTS DGKJVVFGEVADAESMNVVKEI ESLGSSSGALRSSVKPTIVHNCGG - - 158
90 EINAGPNTHNGSQF[@ITTVVTS DGKVVFGEVADAESMN I VKEI EGLGSSSGSIRSNVKPTIVNCGG - - 156
95 ANAGPHNTHGSQF|@I TTVKTG UMD GKIVVFGEV - - TKGYDVVEAI ERLGSSSGSVRGTAK - - IVDSGA - - 157
9 EINAGPNTHGSQFFITTVVTS DGKVVFGEVADQESMNVVKEI EALGSSSGSPRSATKPTIVHNCGE - - 57
90 EINAGPNTHGSQF @I TTVATS DGKVVFGEVADHNESLKVVKEI EALGSSSGSIRSAVKPTIVHNCGG - - 156
91 LIHAGPHNTHGSQFRITTVVTS DGKIVVFGEVADAESMHNVVKE | EALGSSSGALRSHNVKPTIVNCGG - - 157
90 EINAGPNTHGSQFFITTVVTS DGKVVFGEVADAESMHN I VKEI EALGSSSGSIRSAVKPTIVNSGG - - 156
92 IHAGPHTHGSQF@ITTVTTP DGRUIVVFGEVADAESMKVVKE | EALGSSSGSIRSATKPTIVNCGE - - 158
92 LANAGPHNTHGSQFRITTVVTS DGKIVVFGEVADDASMAQVVKELEALGSSSGSVRSATKPTIVNCGE - - 158
B9 LINAGPNTHGSQF[JITTVVTS DGKLJVVFGEVADAESMNVVKEI EALGSSSGSIRSAVKPTIVHNCGG - - 155

VI all BVI alll pYE

—

ANAGPNTNGSQFFITTVUTSWLDGI‘(HUVFG‘EVADAES’M‘NVVKEI EALGS;SSGSIhSnVKPTIVNCGGLE

S11LDGKH!/FGE/AD.E

HEIELG39S6s.Rs. P

N b
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hCYPA
ParCyP18-1
PcaCYP17-2
PchCYP18-1
PcoCYP18
PdeCYP17-1
PdiCYP17-2
PexCYP18-1
PAICYP18-1
PfrCYP18-1
ParCyP18-1
PRHCYP18-1
PnaCYP18
PnoCYP18-1
PpoCYP18
ProCyP18-1
Prucyp1gs-1
PsoCYP18-1
PsStCYP17-1
PyuCYP18-1

Consensus

Secondary structure

hCYPA
ParCyP18-1
PcaCYP17-2
PchCYP18-1
PcoCYP18
PdeCYP17-1
PdiCYP17-2
PexCYP18-1
PAICYP18-1
PfrCYP18-1
ParCyP18-1
PRHCYP18-1
PnaCYP18
PnoCYP18-1
PpoCYP18
ProCyP18-1
PruCyPig-1
PsoCYP18-1
PstCYP17-1
PYUCYP18-1

Consensus

Secondary structure

Orthogroup PenCYP04

10 v 30P 40S 506

MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFG(KGSCFH
- - - - IDYTN -RGANESWGR [VFKLYDDVYPMTAGNFRALATGENGFGYAGSAFH
- - - - IEYTTAGGQVEMNAGR | EFKLYDDVYVPKTAANFRALATGEKGFGYAGSAFH
- - - - |EYTSSGGQVEMNAGR | EFKLYDDVYVPKTATNFRSLATGEKGFGYAGSAFH
L TSPSGAWVENNGR | EFKLYDDVVPYTAGNFRALATGEKGFGYAGSAFH
------ FFDVS |QSAPAGQIVFELFDDTYPRTARNFRELCTGONNFGYRGS | FH
------ Y TSAGGQVENAGR | EFKLYDDVYVPKTATNFRALATGETGFGYAGSAFQ
- - - - |EYTSANGQVEMNAGR [VFKLYDDVYVPKTATNFRALATGEKGFGYAGSAFH
- - - - IEYTTSGGQVEMAGR | EFKLYDDVYVPKTATNFRSLATGEKGFGYAGSAFH
- - - - IEYTTSGGQVENAGR [VFKLYDD [VPKTATNFRALATGEKGFGYAGSAFH
- - - - |EYTSAGGQVEMNANGR | EFKLYDDVYVPKTAKNFRS LATGEVGFGYAGSAFH
-- - - |EYTSADGQVEMNANGR | EFKLYDDVYVPKTATNFRALATGEKGFGYAGSAFH
- - - - IEYTTSGGQVEMNAGR | EFKLYDDVYVSKTAANFRALATGEKGFGYAGSAFH
- - - TSAGGQVDMNAGR | EFKLYDDYVYVPKTATNFRALATGEKGFGYSGSAFH
-EYTTAGGQVENAGR | EFKLYDD |VPKTATNFRTLATGEKGFGYAGSAFH
- - - TSPKGQVENAGR | EFKLYDDYVYVPKTATNFRALATGEKGFGYAGSAFH
- IEYTSSGGRVENAMGR | EFKLYDDYVYPKTATNFRSLATGEKGFGYAGSAFH
- - |EYTTAGGOWVENNGR | EFKLYDDVVPKTAANFRALATGEKGFGYAGSAFH GDFTRGNGTGGKS | YGEKFADENFQTKHTKGGLLSMAN
- -FVWVEYGSPDKPTQ- -GRVDFKLYNDYVVPKTAKNFAELC TKPEGQGYKGSKFH GDF TRGNGTGGRS | YGEKFADENMFN | AHTKPGLLSMAN
------ YTSAGGQVEMNGR EFKLYDDVVPRTATNFRTLATGEKGFGYAGSAFH Y | AG[gQA ) GDFTRGNGTGGKSIYGEKFADENFQ\KHTKGGLLSMAN

T BUGRIEKCDD TR, TGBE G5 R . OETRGGTORS TGP DB K

A GDFTRHNGTGGKSIfGEKFEDENFILKHTGPGILSMAN
GDF TRGNGTGGKS | YGEKFKDENFS IKHTKPGLLSMAN
GDFTRGNGTGGKS | YGEKFADENFQTKHTKGGLLSMAN
GDFTRGNGTGGKS | YGEKFEDENFK IRHTKGGLLSMAN
GDFTRGNGTGGKS | YGEKFADENFQ IKHTKGGLLSMAN
GDF TKGNGTGGKS | YGAKFDDENFWVHKHDQPGLLSMAN
GDFTSGNGTGGKS | YGEKFADENFQYKHTKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFADENFQTKHTHKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFEDENFE IKHTKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFADENFQTKHTHKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFADENFQIKHTKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFADENFQTKHTHKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFEDENFK IKHTKGGLLSMAN
BGGDF TRGNGTGGKS | YGEKFEDENFQTKHTHKGGLLSMAN
GDFTRGNGTGGKS | YGEKFADENFQTKHTKGGLLSMAN
GDFTRGNGTGGKS | YGEKFADENFQTKHTKGGLLSMAN
GDF TRGNGTGGKS | YGEKFEDENFK IRHTKGGLLSMAN

TO0H 80G 9oL 100M

iV++ 1 EVTSAGGQVENAGR | EFKLYDDVVPK TATNFRALATGEKGF GYAGSAFHRY | SGFMAGGGDF TRONG TGGKS | YGEKFADENFQ| KH.TKGGL LSMAN
Bl Bl al Bill BIV B\

— — —C————————— — —

1I2?V 1.31 K 1.41 A 1ISDG 1|55- 1.84L
103 MG -PNTNGSQF[@ICTAKTERIED - -GK gV - - - - - - YVFGKWVKEGMN | VEAMERFG-SRNGKTSK - - - - - - KITIADCGQLE
a3 i W0 - -GRglV------ VEGEWVVSGOD | LSKMESKSLDSSGRTDG- - - - - - TIK | AASGA- -
99 iy L el - -VFGEVVSGED | LOKMESKSLDRAGKTDG- - - - - - T IK | AASGT - -
99 iy L el - -VFGEVVSGRD | |QKMESKSLDRSGKTDG- - - - - - T IK | AASGT - -
a5 iy L el - -VFGEVVSGED | LOKMESKSLDRSGKTDG- - - - - -TIK | ASSGT - -
a7 i L el
a7 i L el
99 iy [ - - GHK gV -
99 iy WO - -GKglv------VFGEVVSGAD | |GKMESKSLDRSGKTDG- - - - - - TIK | AASGT - -
99 iy [ - -GKglv------VFGEVVSGOD | LOKMESKSLDRAGKTDG- - - - - - TIK | AASGT - -
99 iy W0 - -GRglV- - ----VFGEVVSGOD | LOKMESKSLDHSGKTDG- - - - - - TIKIASSGT - -
99 iy W - -GKglv------VFGEVVSGOD | LOK | ESKSLDRSGKTDG- - - - - - TIK | AASGT - -
99 iy WO - -GKglv------VFGEVVSGAD | |GKMESKSLDRSGKTDG- - - - - - TIK | AASGT - -
a5 iy W - -GKglv- - ----VFGEVVSGOD | LOKMESKSLDRSGKTDG- - - - - - TIK | AASGT - -
a3 i W - -GKglv------VFGEVVSGOD | LOKMESKSLDRAGKTDG- - - - - - TIK | AASGT - -
a5 iy WO - -GKglv------VFGEVVSGOD | LEKMESKSLDRSGKTDG- - - - - - TIK | AASGT - -
99 iy WO - -GKglv------VFGEVVSGAD | |GKMESKSLDRSGKTDG- - - - - - TIK | AASGT - -
99 iy W - -GKglv- - ----VFGEVVSGOD | LOKMESKSLDRSGKTDG- - - - - - TIKIASSGT - -
99 iy
97 MG -PNTNGSQF[@I TFVK TP WD - -GH gV - - - - - - VFGEVVSGOD | LOKMESKSLDRSGKTDG - - - - - - TIKIASSGT - -
A/l / f
D K BE, /36D 1 0K BSKS DR(KTDG K486
AG-PNTNGSQFF I TFVKTPHLD - -GKHY - - - - - - VFGEVVSGQDILOKMESKSLDRSGKTDG ------ TIKIAASGTLE
BVI all BVl alll BN
—G1 —
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102
a7
a8
a8
95
96
96
a8
a8
a8
a8
a8
a8
95
a7
95
98
a8
a8
96



hCYPA
PanCYP22
ParcYpP22
PbICYP22
PeaCYP22
PehCYP22
PeoCYP22-1
PdeCYP22-1
PdiCYP22
PexCYP22
PAICYP22-1
PIrCYP22-1
PgrCYP26
PitCYP22
PnaCYpP22-1
PnoCYP22-1
PocCYP22-2
PoxCYP22
PpoCYP22
ProCYP22
Prucypzz
PsoCYP22
PstCYP22-1
PsuCYP22
PuuCYP22-1

Secondary structure

Consensus

hCYPA
PanCYP22
ParCYP22
PBICYP22
PcaCYP22
PchCYP22
PeoCYP22-1
PdeCYP22-1
PdiCYP22
PexCYP22
PACYP221
PIrCYP22-1
PgrCYP26
PitCYP22
PnaCYp22-1
PnoCYP22-1
PocCYP22-2
PoxCYP22
PpoCYP22
ProCYP22
Prucyp22
PsoCYP22
PSiCYP22-1
PsuCYp22
PuuCYP22-1

Secondary structure

Consensus

R R RN R R R R R RN ]
SEESST58T[53588355885355%888¢1%

Orthogroup PenCYP05

1 ‘Ill lel v 3‘IIP 4‘0 S 5Ill G S‘IIF ?Ill H ?Ill- 7‘4- BII F
MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFGYKGSCFHI IPGIIUCHGGD FTRHHGT - - - - - - - - - v v oo o vt GGKSIYGEKFEDEMNF---1IL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL IPGEL I BIGGD I SLGPAAKQAQDSTKPMLDF -DIPKGGTSI YHPTAMHQEIHLPSL
SVTLHT - - - - - - - -~ TOQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNDTPFHRIL IPGQU I BIGGD | SLGAAAKQAQDSTKPMLDF-EIPKGGTSIYHPTALNQEIHLPSL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPQTAENFIALCACG- - -AYNETPFHRL IPGQU I BIGGD | SLGPAAQQSSTSKPVLSH-DIPKGGTSI FHPSALNQEIHLPAL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL | AGQLUVEIGGD | SLGPAA -HAQTSTKPILDF-EIPKGGTSI YHPAAMHNQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNNTPFHL IPGELUVEIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNDTPFHL IPGEUVEIGGD | SLGPAA -HAQTSTKPTLDF-EIPKGGTSI YHPAAMNQEIHLPSL
SVTLHT - - - - - - - - - THGDLKVELFCEAVPQTAEHNFLALCACG- - -AYNDTPFHEI IPG[JLI MGGD | SLGPAAKPSTSTKSMLPF-EIPKGGTSIYHPSSLHQEIRLPAL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL IPGEL I BIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - -~ TOQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNNTPFHL | AGQQUVBIGGD | SLGPAA -HAQTSTKPMLDF-EIPKGGTSI YHPAAMNQEIHLPSL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNNTPFHRL IPGEUVEIGGD | SLGPAP -HQTSTKPMLDF -EIPKGGTSI YHPAAMNQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL | AGQLUVEIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
LOQOQLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYNDTPFHL IPGELUVEIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNNTPFHL | AGQQUVEIGGD | SLGPAA -HAQTSTKPMLDF-EIPKGGTSI YHPAAMNQEIHLPSL
LQQLHT - - - - - - - - - TOGDLKVELFCEAVPQTAEHNFLALCACG- - -AYNNTPFHEIL I PG[QRVMGGD | SLGPAA -HQTSTKPMLHNF -EIPKGGTSI HNHPAAMHQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL | AGQLUVEIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - -~ THGDLKVEIFCETVPAQTAENFLALCACG- - -AYDNTPFHRFMPGQL I BIGGD | SLSPAA - -TSSERHILPFDDIPKGGTSIHHPSALNQEIHVPAL
SVTLHT - - - - - - - - TAQGDVKVELFCEAVPRTAENFLALCACG- - -AYNDTPFHRL IPGQU I BIGGD | SLGPAAQQSASTKSMLPY -EIPKGGTSI YHPSALNQEIHLPTL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL | AGQLUVEIGGD I SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNHNTPFHL IPGELUVEIGGD I SLGPAA -HQTSMKPMLEF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNNTPFHIL IPGEUVEIGGD | SLGPAA -HAQTSTKPMLDF-EIPKGGTSI YHPAAMNQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAEHNFLALCACG- - -AYNNTPFHEL | AG[QUVMGGD | SLGPAA -HQTSTKPMLDF -EIPKGGTSI YHPAAMHQEIHLPSL
SVTLHT - - - - - - - - - TOGDLKVELFCEAVPQTAENFLALCACG- - -AYHNDIPFHAIMPGEL I MTGD I SLGPAGKPSASHKPMLPF - EVPKGGTSINHPSALHQEIHLPAL
SVTLHT - - - - - - - -~ TOQGDLKVELFCEAVPQTAENFIALCASG- - -AYNETPFHIL IPGQU I BIGGD | SLGPAAQQASTTTKPMLSH-EIPKGGTSIYHPSALNQEIHIPAL
SVTLHT - - - - - - - - TAQGDLKVELFCEAVPAQTAENFLALCACG- - -AYNDTPFH}L IPG[JlVFIGGD I SLGPAA -HAQTSTKPMLDF-EIPKGGTSI YHPAAMNQEIHLPSL

Bl Bl al pII BIV

j QG0 KIE.F ENPITABIFLAL 4G A TRFHR 1G5 CGRDISIGPLA varsTkP Lo EXPRGRTSI V.4 I

SUTLHTFFDIAVDGETQGDLKVELFCEAVPOTAENFLALCACGKGFAYHHTPFHRL IPGFMVQGGD ISLGPAAKHQTSTKPMLD FDEIPKGGTS I YHPAAMNQE IHLPSL

1‘IIIIM 1‘06" 1‘1 6T
KHTGPGILSMOIN --AGPNTNGSOQF[QJICTAKT EJJHD GK
RHHNARGILSMEISRPVKDGTAPGSOGATGATINGSQF[dI SFVPAP[IRD GA
RHNARGILSMEISRPVKDGTAPGSOGATGATINGSQF[dI SFVPAP[IRD GA
RHNARGILSMEISRPVKDKTAPGSQNATGATINGSQF[JI TFAPAP[IRD GA
RHHARGILSMEISRPVKDRTAPGSQGATGATINGSQF[gI TFVPAP WD GA
RHHNARGILSMEISRPVKDRTAPGSOGATGATINGSQF[dI TFAPAP [IRD GA
RHNARGILSMEISRPVKDRTVPGSQGATGPTINGSQF[JISFVPAP[IRD GA
KHHNARGILSMEISRPVKDRTAPGSQNATGAIVNGSQF[JI TFAPAP[IRD GA
RHHNARGILSMEISRPVKDRTAPGCOGATGATINGSQF[dI TFVPAP[IRD GA

wl

‘|IZEH 1l4llE ‘|I5IIG 1§IllJ
VVFGKV -KEGMNIVEAMERFGSRNGKTSKKITIADCGQLE -
TVFGKVLNLSPODEGGDVLTKLEMANVKVDKKGKVSQPKEGDDFEEFRI - - - -
TVFGKVLNLSPODEGGDVLTKLEKAHVKVDKKGKVSQPKEGED
TVFGKVLNLSAQDEGGDVLSKLEKANANVDKKGKVSQPKEGDD
TVFGKVLHNLTPQDEGGDVLAKLEKANVKVDKKGKVSQPKEGDSFEAFKI - - - -
TVFGKVLNLTAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGDDFE - -
TVFGKVLHNLSPOQDEGGDVLTHI EKANVKVDKKGRVSQPKEGDEFEP -
TVFGKVLNLSAQDEGGDVLSKLEKANVKVDKKGKVSQPKEGDAFEALR
TVFGKVLHNLSPOQDEGGDVLANLEKANVKVDKKGKVSQPKEGDD

1‘33-

RHNARGILSMEISRPVKDRTAPGSOGATGTTINGSQF[dI TFVPAP[IRD GA
RHNARGILSMEISRPVKDRTAPGSQGATGATINGSQF[JI TFVPAP[IRD GA
RHHARGILSMEISRPVKDRTAPGSQGATGATINGSQF[gI TFVPAP WD GA
RHHNARGILSMEISRPVKDRSAPGSOGATGATINGSQF[dI SFVPAP[IRD GA
RHNARGILSMEISRPVKDRTAPGSQGATGATINGSQF[JI TFVPAP[IRD GA

TVFGKVLNLTAQDEGGDVLANLEKANVKVDKKGKVSQPKEGDDFESFKI -
TVFGKVLNLTAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGDDFEA
TVFGKVLHNLTAQDEGGDVLAKLEKANVKVDKKGKVSQPKEGDSFEAFKI -
TVFGKVLHNLTPODEGGDVLTKLEKANVKVDKKGKVSQPKEGEDFEPFKI -
TVFGKVLNLTAQDEGGDVLANLEKANVKVDKKGKVSQPKEGDNFEAFKI -

RHHNARGIMSMEISRPVKDRTAPGSQGATGATINGSQF[JI TFVPAP [ IRD GATVFGKVLNLTAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGDDFEA - - - - - - -
RHHNARGILSMEISRPVKDRTAPGSOGATGATINGSQF[dI TFVPAP[IRD GA
RHNARGVLSMEISRPVKDRTAPGMONASGPTVNGSQF[dI TFAPAT IRD G E
RHNARGVLSMEISRPVKDMTAPGSQNATGPTINGSQF[JI TFAPAP[IRD GA
RHHARGILSMEISRPVKDRTAPGSQGATGATINGSQF[gI TFVPAP WD GA
RHHNARGILSMEISRPVKDRTAPGSOGATGATINGSQF[dI TFVPAP[IRD GA
RHNARGILSMEISRPVKDRTAPGSQGATGATINGSQF[JI TFAPAP[IRD GA
RHNARGILSMEISRPVKDRTAPGSQGATGATINGSQF[JI TFVPAP[IRD GA
RHHNSRGILSMEISRPVKDKTAPGSOQNATGPTINGSQF[dI TFAAAP IRD GT
RHHNARGILSMEISRPVKDKTAPGSOQNATGATINGSQF[dI TFAPAP IRD GA

TVFGKVLNLTAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGDDFEA
TVFGKVLNLTPODEGGDVLAKLEKANVKVDKKGKVSQPKEGDSFEAFKI - - - -
TVFGRVLNLSAQDEGGDVLGRLERANIKVDKKGRVVQPKEGQEIE
TVFGKVLNLSAQDEGGDVLSKLEKANVKVDKKGKVSQPKEGDEFEPFKIQRV -
TVFGKVLHNLTPQDEGGDVLAKLEKANVKVDKKGKVSQPKEGDSFEAFKI - - - -
TVFGKVLHNLTPAQDEGGDVLTHI EKANVKVDKKGKVSQPKEGDD
TVFGKVLNLTAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGDDFE -
TVFGKVLNLTAQDEGGDVLAKLEKANVKVDKKGKVSQPKEGDSFEAFKI - - - -
TVFGKVLNLSAQDEGGDVLTKLEKANVKVDKKGKVSQPKEGEEF
TVFGKVLNLSAQDEGGDVLSKLEKANAKVDKKGKVSQPKEGDDFEPLKIKRVT
RHNARGILSMISRPVKDRTAPGSQGATGATINGSOQF[JISFVPAP[|AD GAJTVFGKVLNLTPOQDEGGDVLTHLEKANVKVDKKGKVSQPKEGDDFEPFKINS - -

ReNARGILS | ASRPVKDRT!PGS0GA TGATING PAPH.G2ST! FGK! L\ ADEGGD! . k. EX!N/ K/ DKKGK/ SOPKEGD. FE ...

RHUARGILSMASRPVKDRTAPGSQGATGAT INGSQFFITFVPAPHLDGASTVFGKVLHLTAQDEGGDVL TKLEKANVKVDKKGKVSQPKEGDD FEAFKI +RVT
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hCYPA
PanCYP32
ParCYP29
PbrCYP29
PcaCYP29
PchCYP23
PcoCYP29
PdeCYP29
PdiCYP30
PexCYP2%
PFICYP29
PfrCYP29
ParCYP29
PitCYP36
PnaCYP37
PnoCYP23

PocCYP22-1

PoxCYP23
PpoCYP29
ProCYP29
PruCYp29
PsoCYP29
PStCYP29

PsuCYP29
PuuCYP29

Secondary structure

hCYPA
PanCYP32
ParCYP29
PbrCYP29
PcaCYP29
PchCYP23
PcoCYP29
PdeCYP29
PdICYP30
PexCYP29
PACYP29
PrCYP29
ParcYpP29
PItCYP36
PmaCYP37
PnoCYP23

Consensus

PocCYP22-1

PoxCYP23
PpoCYP29
ProCYP29
Prucyp29
PsoCYP29
PstCYP29

PsuCYP29
PvuCYP29

Secondary structure

Consensus
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1m
1MVHPTVFFDIAVDGEPLGR
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20v

VSFELFADKVPKTAENFRALSTGEKGFGYKGSCFHI IPGEUCHMGGD FTRHNGTGGKS | YGEKFEDENFILKHTGPGILSM

1

Orthogroup PenCYP06

3P 108

al

50G

I BIV

DICHGOEs| G G687 PETBVFRIL TOBKGFG coST7AR! K0P 080T cGToRHSV GkFHOBNFK RATG

MVN++VYFDIQHGhESLGRIVMéLYGK}VPETAENFRALATGEKGFGYQDSTFHRVIkhFMIQGGDFTKGDGTGGKSIYGNKFkDENFKLﬁHTKKG+LSM

1’"3
CNAGPNTHNGSQFQICTAKT
LINAGKDTHGSQFJITTAIT
EINAGKDTNGSQF[@ITTAIT
LINAGKDTHGSQFRITTVIT
LINAGKDTHNGSQFJITTAVT
LINAGKDTNGSQFJITTAIT
LINAGKDTNGSQF[JITTAVT
LINAGKDTHGSQFJITTAIT
LINAGKDTHNGSQFJITTAVT
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LINAGKDTHGSQFJITTAIT
LINAGKDTNGSQFJITTAIT
LINAGKDTNGSQF[JITTAVT
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LINAGKDTHGSQFJITTVIT
LINAGKDTHNGSQF[JITTAIT
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DGKQVVFGKVKEGMHN | VEAMERFGSRHNG - -KTSKKITIADCGQLE
DGRUNVVFGEVLEGYEIVDKIQNVPKLPG-DKPKETVKIVKSGEL -
DGRUNWVVFGEVLEGYEIVDKIQNVPKLPG-DKPKEAVKIVKSGEL -
DGRUVVFGEVLEGYD I VDKI GQNVPKGRG-DKPEKAVTIVKSGEL -

DGRUNVVFGEVLEGYEIVDK
DGRUNVVFGEVLEGYEIVDK
DGRUNVVFGEVLEGYEIVDK
DGRUVVFGEVLEGYDVVDK
DGRUNVVFGEVLEGYEIVDK
DGRUNVVFGEVLEGYEIVDK
DGRUNVVFGEVLEGYEVVDK
DGRUNVVFGEVLEGYEIVDK
DGRUNVVFGEVLEGYEVVDK
DGRUNVVFGEVLEGYEIVDK

IQNVPKGPG-DKPKLAVKIVKSGEL -
IQNVPKGPG-DKPRLAVKIVKSGEL -
IGNVPKGSG-DKPKLAVKIVKSGEL -
IGQNVPKNPG-DKPKATVKIVKSGEL -
IQNVPKGFN -DKPRLAVKIVKSGEL -
IGQNVPKGSG-DKPKLAVKIVKSGEL -
IGNVPKGSG-DKPKLAVKIVKSGEL -
IGNVPKGPG-DKPKLAVKIVKSGEL -
IQNVPKGSG-DKPKLAVKIVKSGEL -
IGQNVPKGSG-DKPKLAVKIVKSGEL -

DGRUVVFGEVLEGYEVVDKI QNVPKGPG-DKPKPAVKIVKSGEL -
DGRUNVVFGEVLEGYEIVDKIQNVPKGPG-DKPKLAVKIVKSGEL -
DGRUVVFGEVLEGYDVVEKI ENTOQTKKGIDRPLSPITIAKSGEL -
DGRUNWVVFGEVLEGYDIVDKIQNVPKGRG-DKPEKPVT I AKSGEL -
DGRUVVFGEVLEGYEIVDKIGQNVPKGPG-DKPKLAVKIVKSGEL -
DGRUNVVFGEVLEGYEVVDKIQNVPKGSG-DRPKLAVKIVKSGEL -
DGRUNWVVFGEVLEGYEIVDKIQNVPKGPG-DKPRLAVKIVKSGEL -
DGRUNWVVFGEVLEGYEIVDKIQNVPKGPG-DKPKLAVKIVKSGEL -
DGKUVVFGEVLEGYD I VDKI GQNVEKARG-DRPVKAVTIVKSGEL -
DGRUNVVFGEVLEGYDIVDKIQNVPKGRG -DKPEKTVKIVKSGEL -
DGRIVVFGEVLEGYEIVDKIQNVPKGPS -DRPKLAVKIVKSGEL -

BVI alll
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DGRH! /FGE L EG /e K

PHe. D@ K KSGEL

ANAGKD TNGSQFFITTA+TSWLDGRHVVFGEVLEGYEIVOKIQNVPKGPGIDKPKLAVKIVKSGELE
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hCYPA
PanCYP42
ParCYP39
PbrCYP#
PdiCYPH
PrICYPH
PnaCYP#
PnoCYP39
PocCYP40
PoxCYP4
ProCYP#
PrucYypP#
PstCYP40
PsuCYP38

Sccondary structure

hCYPA
PanCYP42
ParCYP39
PbrCYP41
PdiCYP#
PIICYPH
PnaCYP#
PnoCYP39
PocCYPAY
PoxCYPH#
ProCYP41
PrucypPa
'stCYP40
PsuCYP38

Consensus

Secondary structure

Consensus

Orthogroup PenCYPO7

101 207 26A 36F

4‘EF 49K

1MVNPTVFFDIAVDGEPLGRVSFEL-- - - FADKVPKTAENFRALSTGEKGFG- - - - - - - YKG

1------ FFDIQVGDHKLGRVTFEL - - - -

1. PRVFFDIQIGDEKAGRVTFEL----FNDVVPKTADNFRALCTGEKGIGTAGKPLTYKG - - -
1------ FFDIKIGDGKPNRVAFEL - - - - FNDVVPKTADNFRALCTGEKGIGTAGKELTYKG - - -
FNDVVPRTADNFRALCTGEKGIGTQGKELTYKG - - -
[ FFDIKIGHSKPSRVAFEL -- - - FNDVVPKTADHFRALCTGEKGIGTAGKELTYKG- - -
1----- VFFDIKIGDGEPNRVAFEL-- - - FHDVVPKTADNFRALCG - - - - - - - - - - - o oo oo
[ [ YLDIEIGGRKEGRIALEL----FHDVVPKTADNFRALCTGEKGIGKQGKPLSFKG- - -
- VFFDIQIGDOKVGRVHFEL - - - - FUDVUPKTAENFRALCTGEKGTGKAGKPLTYKG - - -
[ [ FFD1QIGDGKPSRVAFEL-- - - FNDVVPKTADHFRALCTGEKGIGTAGKELTYKG- - -
[ [ FFDIKIGDSKPSRVAFEL -- - - FNDVVPKTADHFRALCTGEKGIGTAGKELTYKG- - -
1------ FFDIEIGGVKAGRVAFEL - - - - FDDVVPKTADNFRALCTGEKGVGQAGKPLTYKG - - -
Ao QKAGRVTFEL -« - - FHD -« « o« v o occamco

T------ FFDIKIGNGEPSRVAFEL - - -

Bl BI al

EISIR
CEJGGDFTRHNGTGGKS
SUWGGDFTAFNGTGGES
MGGDFTAFNGTGGES
RIGGDFTAFNGTGGES
MGGDFTAFNGTGGES
PIGGDFTAFNGTGGES
RIGGDFTAFNGTGGES
MGGDFTAFNGTGGES
PIGGDFTAFNGTGGES
fMIGGDFTAFNGTGGES
MGGDFTAFNGTGGES
RIGGDFTAFNGTGGES
MGGDFTAFNGTGGES
MIGGDFTAFNGTGGES

T9Y
Y6
YG
YG
Y6
YG

YG
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YG
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YG
YG

DGDKFGRE D//PKT/DNFR

GEKG: G, ok TYKG

60T FNGTGGE

MVNP+VFFIJIKIGIJGKFGRVAFELGVAQFNIJVVFKTJ\IJHFRALCTGEKGIGTQGKELT\'KGMSPIFRHSSI

E‘!II 9‘!5 1P§G 1|1!IT

81 EKFEDENFILKHTGPGILSMLUANAGPNTHNGSQF|[@I CTAKTEJJND GK
%% EKFPDEHFDLKHDRPFLLSMEANSGPGTHGSQF[@QUVTTVP TP UMD GK
72 EKFPDEHFDLKHDRPFLLSMEINSGPGTHGSQF[@UTTVP TP WD GK
8 EKFPDENFDLKHDRPFLLSMEINSGPGTNGSQF[@VTTVP TP UMD NK
82 EKFPDEHNFDLKHDRPFLLSMEINSGPGTHGSQF[@QUTTVP TP IND GK
%2 EKFPDEHNFDLKHDRPFLLSMUINSGPGTHNGSQF[@VTTVP TP UMD GK
%2 EKFPDEHNHFDLKHDRPFLLSMEINSGPGTHGSQF[@VTTVP TP IND GK
66 EKFPDEHFDLKHDRPFLLSMEINSGPGTHGSQF[@UTTVP TP IND GK
82 EKFEDENFELKHDRPFLLSMEANS GPATHGSQF|@I TTVETP UMD GK
83 EKFDDEHNFDLKHERPFLLSMEINSGPGTHGSQF[@QVTTVP TP IND GK
82 EKFPDEHFDLKHDRPFLLSMEINSGPGTHGSQF[@QUTTVP TP WD GK
82 EKFPDENFDLKHDRPFLLSMEINSGPGTNGSQF[@VTTVP TP UMD GK
82 EKFPDEHNFDLKHDRPFLLSMEINSGPGTHGSQF[@QUTTVP TP IND GK
45 EKFPDENFDLKHDRPFLLSMEINSGPGTHGSQF[EVTTVP TP YD N K

EX-DEN"D_KHoRP GPATING

PTPH.DGKH | FGE! 1 NGK

1|2!IF 1|3!V

1|49N

FHRVIKQFARMI QGGBFTAFNGTGGES

VVFGKVKEGMN | VEAMERFGSRNGKTSKKITIADCGQLE
IENMKTQSDKPMTDVTVEDCGEL -
IENMKTOQSDKPLTDVTVVDCGEL -
IENMPTQSDKPKTDVTVVDCGEL -
IENLKTQSDKPLAQDVTIMDCGEL -
IENMKTQSDKPFQDVTIVDCGEL -
IENVKTQSDKPFQDVTIVDCGEL -
IENMKTOQSDKPFQDVTIMDCGEL -
1
1
1
1
1
1

VVFGEVINGKSLIRK
VVFGEVINGKS I IRN
VVFGEVLNGKS | | RK
VVFGEVINGKSVIRN
VVFGEVINGKSVIRK
VVFGEVINGKSVIRK
VVFGEVINGKSVIRK
VVFGQVINGKSLVRK
VVFGEVLNGKS | | RK
VVFGEVINGKNVIRK
VVFGEVINGKSVIRK
VVFGEVINGKS | VRK
VVFGEVLNGKSLIRK

BYI alll

ENMPTQADKPHEDVVVVDCGEL -
ENMPTQSDKPKVDVTVVDCGEL -
ENMKTOSDKPIQDVTIVHNCGEL -
ENVKTQSDKPFQDVTIVDCGEL -
ENLSTQSDKPKVDVTVVHCGQ - -
ENMPTQSDKPKTDVTVVDCGEL -

RI B

D GE

EKFPDENFDLKHI]RPFLLSMANSGPGTNGSQFFVTTVPTPHLDGKHV\I‘FGEVI NGKSVI RK 1 ENMKTQSI!KP+0I]VT+VI!CGELE
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hCYPA
PanCYP52
ParCYP6T
PbrCYP55
PeaCYP51
PchCYP50
PAICYP4T
PexCYP49
PACYP51
PfrCYP51
ParcyPs0
PitCYP51
PnaCYP48
PnoCYP51
PocCYP49
PoxCYP54
ProCYP50
Prucyp50
PsoCYP51
PstCYP51
PsuCYP54
PwuCYP51

Secondary structure

Consensus

hCYPA
PanCYP52
ParCYP6T
PbrCYP55
PcaCYP51
PehCYP50
PAICYP4T
PexCYP49
PRACYP51
PIrCYP51
PgrCYP50
PitCYP51
PnaCYP43
PnoCYP51
PocCYP49
PoxCYP54
ProCYP50
PruCyYP50
PsoCYP51
PstCYP51
PsuCYP54
PwuCYP51

Secondary structure

Consensus

Orthogroup PenCYP0S8

101 207 3P 405

MVHNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFGYKGSCFH[dI I PGIUCHIGGDFTRHNGT - - -GGKSIYG- -EKFEDENF

----SALLETS - - - - - LGDIVIDLLVDESPKACENFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDESPKACEHNFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDESPKACENFLKLCKIKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
-SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
-SVLLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
-SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
-SVLLETS - -- - - LGDLVIDLLVDVAPKACENFLKLCKVKY
-SALLETS - - - - - LGDIVIDLLVDESPKACEHNFLKLCKIKY
-SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY

LGDIVIDLLVDDAPKACDHFLKLCKLKY
LGDIVIDLLVDDAPKACDHFLKLCKLKY

- -SAILETS - - - - - LGDIVIDLLVDESPKACENFLKLCKIKY

- -SALLETS - - - - - LGDIVIDLLVDESPKACEHNFLKLCKIKY

- -SALLETS - - - - - LGDIVIDLLVDDAPKACDHFLKLCKLKY
Bl pll al

50G 60F

T0H

778

85D

- -YNFSPVHIVOKH{@IFHITGDPLGPDAPESDGGSS IWGLLDGPSKRTFPIEVPRKL
--YNFSPIHJVAOKH[@IFFITGDPLGPDAPESDGGSS IWGLLDGPSKRTFP I EVPRKL
--YNFAPVHYVAKD|@IFMTGDOPLGPDAPDSDGGSS IWGVLGGPAKRTFPIDLPPKM
--YNFSPIHJVOKH[RIFFITGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
--YNFSPVHHVAOKHN[QAFHIT GDPLGPDAPESDGGSSVWGLLDGPSKRTFPLEASRKL
--YNFSPIHVOKH{@IFFITGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
--YNFSPIHVOKHN[@IFHTGDPLGPDAPESDGGSSVWGLLDGPTRRTFPLAQVSRKL
- -YNFSPVHIVOKH{@IFHTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLEASRKL
--YNFSPIHVAOKHN[RIFFTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLEVSRKL
--YNFSPIHGVAKH{@IFHTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLEVSRKL
--YNFSPIHJVAOKH[@IFFITGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
--YNFSPIHGVAKH@IFMTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
- -YNFSPVHIAVOKH[RIFHITGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
--YNFSPVHHVAKHN[QEAFHT GDP | GPGSADSDGGSS IWGLLKGPMHKT FAVDMPTKL
- -YNFAPVHVOKD|@IFTGDPLGPDAPGSDGGSS IWGVLDGPSKRTFPIDIPPKM
--YNFSPIHVOKHN[@IFHTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLQASRTL
- -YNFSPVHIVOKH{@IFHTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLEASRKL
--YNFSPIHVAOKHN[@IFHTGDPLGPDAPESDGGSSVWGLLDGPSKRTFPLAQVSRKL
--YNFSPVHUVOKG@IL T GDPLGPGAPESDGGSS IWGVLGGPSKRTFPIELPPKL
--YNFAPVHAVAKD|ZIAFHTGDPLGPDAPDSDGGSS IWGVLGGPAKRTFPIDLPPKM
--YNFSPIHGVAOKN[ZIFTGDPLGPDVPESDGGSSVWGLLDGPSKRTFPLQVSHKL
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MVNPSALLETSVDGEPLGD IVIDLLVDDAPKACDNFLKLCKLKYGFGYNFSP IHSVOKNHFTFQTGDPLGPDAPESDGGSSVWGLLDGPSKRT FPLQVSRKL

995

i
KHTGPGILSMEINAGPNTHN
KHTERGTVSMLATVPATHDPDQRLAASQF
KHTERGTVSMEITVPATNDPEQRLAASQF
KHLERGTVSMLATVPAPHDPDAQRVAGSQF
KHLERGTVWSMEITVPSKNDPDQRIAASQF
KHLERGTVSMEITVPAKNDPDQRLAASQF
KHLERGTVSMLITVPAKNDPDQRIAASQF
KHLERGTVSMLITVPAKNDPDQRIAASQF
KHLERGTVSMLITVPAKNDPDQRLAASQF
KHLERGTWSMEITVPSKNDPDQRIAASQF
KHLERGTVSMLITVPSKHDPDQRLAASQF
KHLERGTVSMEITVPAKNDPDQRIAASQF
KHLERGTVSMEITVPAKHNDPDQRLAASQF
KHLERGTVSMEITVPAKNDPDQRIAASQF
KHAERGTVSMLATVPSPKDPDERLAGSQF
KHTERGTVWSLLITVPSPNDPDQRVAGSQF SITLGDHLD | {ND GK
KHLERGTVSMLATVPAKHNDPDQRLAASQFRITLGDHLD | ANDGKE
KHLERGTVSMUATVPAKNDPDQRLAASQFRITLGDHNLD | IRD GK
KHLERGTWSMLATVPSKNDPDQRIAASQF|RITLGDHLD | ANDGK
KHTERGTVSMEITA - ASHNDPDQRLVASQFBITLGDHAQDIND GK
KHLERGTVWSMLATVPAANDPDQRVAGSQF SITLGEHNLD | ANDGK]
KHLERGTVWSMLITVPAKHDPDQRLAASQF[JITLGDHLD | JNDGK]

1|1 3F

1?2L

ITLGENLDJHND GK
ITLGDHNLDAND GK
ITLGDHLDAND GK[
ITLGENLDAND GK
ITLGDHLD AND GK
ITLGDHNLDJND GK
ITLGDHLDAND GK
ITLGDHLDJHND GK
ITLGDHNLDAND GK
ITLGDHLDAHND GK
ITLGDHNLD AND DK
ITLGDHLDAND GK[

. ERGTVSITVPdORDCR. S0 . Gol. DY DGK

1‘32\l 1|42M
FGKVVEGFDILEKI
FGKVVEGFDVLEK
FGKVVEGFDVL EK
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FGKVVEGFEVLEK
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FGKVVEGFDVLDK
FGAQVVEGFDVLEK
FGKVVEGFDVL EK
FGKVVEGFDVLEK
FGKVVEGFDVLDK
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FGKVVEGFDVL EK
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HNESF
HESF
HNESF
HESF
HDSF
HNESF
HESF
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INESF
1

1

1|51K

WVFGKVKEGMN | VEAM- ERFGSRNGKTSKK
Al
ALY}
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DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD
DDRGRPLKD

HEAFIDDNGRPLKD
HNGSFVDDRGRPLKD
HESFIDDRGRPLKD

TI
RI
RI
R
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R
RI1
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RI1
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R
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ADCGALE

RHTTV -
RHTTV -
RHTVV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTTV -
RHTV -

RHTVV -
RHTTV -

FGKVVEGFDVLDKINESFIDDRGRPLKD IRIRHTTV -

FGAQVVEGFDVLEKI
FGKVVEGFDVLEKI
FGKVVEGFDVLEKI
FGKVVEGFDVLEKI

BVI alll alll

(k! VEGFD/LeK

HESFIDDRGRPLKDIRIRHTTV -
HESFVDDRORPLKDIRIRHTVV -
HESFIDDRGRPLKDIRIRHTVY -
HDSFIDDRGRPLKD IRIRHTTV -

[l

£SF 100RGRP.KDIRIRY

KHLERGTVWSMATVPAKNDPDQRLAASQFI ITLGDNLDYLDGKAVI

FGKVil'EGFI!VL EK 1

HESFIDDRGRPLKDIRIRHTTVLE
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hCYPA
PanCYPG0
ParCYP60
PbrCYP60
PcaCYP60
PchCYPG0
PdiCYP60
PexCYP&0
PIrCYP60

PnaCYPs9
PnoCYP65
PocCYPG2
PoxCYP62-2
PpoCYPE0
ProCYP60
PrucYP60
PsoCYP60
PStCYPGD
PsuCYP60

Secondary structure

Consensus

hCYPA
PanCYP§0
ParCYPG0
PbICYP60
PeaCYP60
PchCYPED
PdICYPG0
PexCYPED
PITCYP60
PgrCYP60
PIRCYPS0
Pnacypse
PnoCYP65
PocCYPE2
POXCYP62-2
PpoCYP60
ProCYP60
PruCYP60
PsoCYP6S0
PSICYPED
PSUCYP60

Secondary structure

Consensus

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Orthogroup PenCYP09

1PI ZI[IV SIHP 4‘I]S SIﬂG Ii‘ﬂF ?II]H ﬂlﬂG B‘Sr !II[I—
MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFGYKGSCFHI IPGIUCHGGD FTRHNGTGGKS IYG-EKFE - - - - - - - - DENFI - - - - - - .- L
-SATLHTTV - -GPIQIALFANQTPLTCKHF - -LQHCKDNY -YAGTI QIGGDPT -GTGSGGTS IYEYPEFEYDPEARDPHNERVVLRDELHSRL
SATLHNTTV GPIQIALFANQTPLTCKNF - -LQHCKDHNY -YAGT1 RIGGDPT -GTGSGGTSIYEYPEFEYDPEARDPNERVVLRDELHSRL
SATLHTTV GPIHIALFANQAPLTCKHF - -LQHCKDHNY -YAGTI1 QIGGDPT -GTGSGGTS IYEYPEFEYDPEARDPHERVVLRDEIHSRL
SATLHNTTV GPIQIALFANQAPLTCKNF - -LQHCKDHNY -YADTI1 RIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPDERVVLRDELHSRL

-SATLHTTV -
-SATLHTTV -

SATLNTTV

-GPIQIALFANQAPLTCKHF - -LQHCKDDY -YVDTI
-GPIQIALFANQTPLTCKHF - -LQHCKDNY -YADTI
GPIQIALFANQAPLTCKHF - -LQHCKDHNY -YADTI

QIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPHNERVVLRDELHSRL
RIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPDERVVLRDELHSRL
QIGGDPT -GTGSGGTS IYEYPEFEFDPEARDPDERVVLRDEI HSRL
RIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPHERVVLRDELHSRL
QIGGDPT -GTGSGGTS IYEYPEFEFDPEARDPDERVVLRDELHSRL
RIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPDERVVLRDELHSRL
QIGGDPT -GTGSGGTS IYEYPEFEFDPEARDPHERVVLRDELHSRL
RIGGDPT -GTGSGGTSIYEYPEFEFDPEARDPEERVVLRDELHSRL
QIGGDPT -GTGSGGSS IYEDPEFEYDPEARDPHEKVVFRDEIHSRL

-GPIHISLFANQAPLTCKNF - -LQHCKDNY -YAGTIFHI VPD|@UVHGGDPT -GTGSGGTSIYEYPEFEYDPEARDPHERVVLRDEIHSRL
GPIQIALFANQAPLTCKHF - -LQHCKDHNY -YVDTIFHRVAPD @I MGGDPT -GTGSGGTSIYEYPEFEFDPEARDPHERVVLRDELHSRL
GPIQLALFANQAPLTCKHNF - -LOQHCKDNY -YAGTIFHVAPD[@UIMIGGDPT -GTGSGGTS IYEYPEFEFDPEARDPHERVVLRDELHSRL
GPIQIALFANQAPLTCKHF - -LQHCKDDY -YVDTIFHRVAPD[@YI MGGDPT -GTGSGGTSIYEYPEFEFDPEARDPHERVVLRDELHSRL

-GPIQIALFANQAPLTCKNF - -LQHCKDNY -YADTIFHAVAPD|@YIBGGDPT -GTGSGGTSIYEYPEFEFDPEARDPDERVVLRDELHSRL

-GPIQIALFANQAPLTSKHF - -LQHCKDHNY -YAGTI FHRVAPD @I MIGGDPT -GTGSGGTSIYEYPEFEYDPEARDPHERVVLRDELHSRL

-GPIHIALFANQTPLTCKHNF - -LQHCKDNY -YAGTIFH[ I APD[QI[JGGDPT -GTGSGGTSIYEYPEFEYDPEARDPHERVVLRDEIHSRL

P

-SATLHTTV - -GPIQIALFANQAPLTCKHNF - -LQHCKDNY -YADTI
-SATLHTTV - -GPIQIALFANQTPLTCKHF - -LQHCKDHNY -YAGTI1
-SATLHTTV - -GPIQIALFANQAPLTCKHNF - -LQHCKDNY -YADTIFHRVAPD[ZYI
-SATLHTTV - -GPIQIALFANQAPLTCKHF - -LQHCKDNY -YVDTIFHQVAPD[ZUI
SATLHNTTV GPIQIALFANQAPLTCKHF - -LQHCKDNY -YVDTIFHRVAPD @Yl
-SVTLHNTTI - -GALHISLFAKQTPLACKHF - - IQHCLDGY -YTGTSFH{QI VPG[gUI
-SATLHTTI -
SATLNTTV
SATLHNTTV
SATLNTTV
-SATLHNTTV -
-SVTLHNTTI -
-SATLHTTV -

Bl Bl al BII BIV

P

K

HKDNY V- TIFHRY: PO G60PT GTBS65

E/PE-E-DPE!RDP, R/ RDE: HSR

MVHPSATLNTTVDGEPLGPIQIALFANQAPLTCKNFRALQHCKDNYGYADTIFHRVAPDFVIQGGDPTRGTGSGGTS

SIJT 1pJA 1|13F 1|22L 1‘32V 1I42M 1§2T 1ISIII
KHTGPGILSMONAGPHNTHNGS QFICTAKTEY - M0 GKJJVVFGKVKEGMHN I VEAMERFGSRNGKTSKK - - - - ITIADCGOLE
RFNRRGLLGMEIKSEDGTYGSQF[JI TLANTEJE NGQ#T | FGRL -EGDSIYNVLKIADAELVEGTERPVYPIKVTSCEV - -
RFNRRGLLGMEIKSEDGTYGSQF@I TLANTEJE UNGOST | FGRL -EGDSIYNVLKIADAERVEGTERPVYPIKITSCEV -
RFNRRGOLGMLIKSEDGSYGSQF[QI TLANTE JERSGQETLFGRL -EGDSIYNVLKIAEAERVEGTDRPVYPVKVTSCEV -
RFNRRGLLGMEKSEDGTYGSQF[dI TLANTE JE(BNGQ ST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV -
RFNRRGLLGMEIKSEDGTYGSQF[JI TLANTE JJEMNGQ(®T | FGRL -EGDSIYNVLKIADAERIPGTERPVYPIKVTSCEV - -
RFNRRGLLGMEIKSEDGTYGSQFdI TLANTEJE UNGK ST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV - -
RFNRRGLLGMEIKSEDGTYGSQF[QI TLANTEJE NGQ#T | FGRL -EGDSIYNVLKIADAERIAGTERPVYPVKVTSCEV -
RFHRRGLLGMEIKSEDGTYGSQF|@I TLANTE JERNGQ(ST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV - -
RFNRRGLLGMEIKSEDGTYGSQF[JI TLANTEJJE NGK[®T | FGRL -EGDSIYNVLKIADAERIAGTERPVYPVKVTSCEV- -
RFHRRGLLGMEIKSEDGTYGSQF[@I TLANTE JE NGQH®T | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV - -
RFNRRGLLGMEIKSEDGTYGSQFJI TLANTE JEMNGQET | FGRL -EGDSIYNVLKIADAERIPGTERPVYPIKVTSCEV - -
RFHRRGLLGMEIKSEDGTYGSQF[@I TLANTE JEMNGQST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV -
RFNRRGLVGMEIKSEDGTYGSQFJI TLGNTEJE UINGKHTMFGRI -EGDSIYNVVKIAEAELVEGTDRPVFAVKVTGCEV - -
RFHRRGOQVGMEIKSEDGSYGSQF[@I TLGHNTE JE NGQHTLFGRL -EGDSIFNVLKIAEMDRVEGTDRPIYPVKVTSCEV - -
RFNRRGLLGMEKSEDGTYGSQFJI TLANTE JE(RNGQ ST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV -
RFHRRGLLGMEIKSEDGTYGSQF[@I TLANTEJE NGQHT | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV -
RFNRRGLLGMEKSEDGTYGSQFJI TLANTE JE(BNGQ ST | FGRL -EGDSIYNVLKIADAERIPGTERPVYPIKVTSCEV -
RFHRRGLLGMEIKSEDGTYGSQF|@I TLANTE JERNGQ(ST | FGRL -EGDSIYNVLKIADAERIAGTERPVYPIKVTSCEV - -
RFNRRGLVGMEIKSEDGSYGSQFJI TLANTE JE INGQSTLFGRL -EGDS I FNVLKIAEGDRVDGTERPIYPIKVTSCEV- -
RFNRRGOVGMLIKSEDGSYGSQF[§I TLGNTEJE[RSGQETL FGRL -EGDSIFNVLKIADAERVEGTERPVYPVKVTSCEV - -

BV BVI all all VI alll Y

RFRRG. LG/ KSEDGT /6

ANTERE NG

GR. ESDSI /LK1 AR GTERP oKV TS

RFNRRGLLGMAKSEDGTYGSQFFITLANTERELNGQCT I FGRLKEGDSIYNVLKIADAERIAGTERPVYPIKVTSCEVLE
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hCYPA
PanCYP62
ParCYP126
PbrCYPE6
PcaCYP62
PchCYP62
PcoCYP62
PdiCYPE2
PexCYP62
PAICYPS1
PfrCYP62
PgrCYP§2
PItCYPES
PnaCYP§2
PnoCYP62
PocCYP64
PoxXCYP62-1
PpoCYP62
ProCYP62
Prucype2
PsoCYP62
PStCYP62
PSuCYP61
PUUCYPG2

Secondary structure

Consensus

hCYPA
PanCYP62
ParCYP126
PbrCYP66
PcaCYP62
PchCYP62
PcoCYP62
PdICYPE2
PexCYP62
PAICYPE1
PArCYP62
POrCYP§2
PitCYPES5
PRacYpP62
PnoCYP62
PocCYP64
PoxCYP62-1
PpoCYP62
ProCYP62
PruCYP62
PsoCYP62
PstCYP62
PSuCYP61
PUUCYP62

Secondary structure

Consensus

1m
1 MVNPTVFFDI

207

VTTS
VTTS
DTTA
VTTA
VTTA
VTTA
VTTA
VTTA
VTTA
VTTA
YARIVTTA
VTTA
VTTA
VTTA
STTM
DTTA
VTTA
VTTA
VTTA
VTTA
YARLNTTS
YARIDTTA
YARIVTTA

Bl

Bl

3P

GHLHLELYPEYAPKAVWHNF -
GHLHLELYPEYAPKAVWHF -
GHLHVELYAEYAPKAVWHNF -
GHLHLELYPEHAPKAVWHF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKTVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHNLELYPEHAPKTVWHF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GDLHLELQTEYAPKAVWHNF -
GHLHVELYPEYAPKAVWHNF -
GHLHLELYPEHAPKAVWHF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -
GHLHVELYAEYAPKAVWHNF -
GHLHVELYAEYAPKAVWHNF -
GHLHLELYPEHAPKAVWHNF -

Orthogroup PenCYP10

al

QLAKKGY -YKDVP FHH
IQLAKKGY -YKDVP FHH
IOLAKKGY -YKGVTFHN
-LAQLAKKGY -YTDVP FHN
-LQLAKKGY -YTDVP FHN
-LQLAKKGY - YRDVP FHN
-LQLAKKGY -YTDVP FHAN
-LQLAKKGY -YTDVP FHN
-LQLAKKGY -YTDVP FHAN
-LQLAKKGY -YTDVP FHAN

-LQLAKKGY -YTDVP FHAN
-LQLAKKGY -YTDVP FHN
-LQLAKKGY -YTDVP FHAN
IHLAKKGY -YKDV I FHH
IOLAKKGY -YKDVVFHHN
-LAQLAKKGY -YTDVP FHN
-LQLAKKGY -YNDIPFHN
-LQLAKKGY -YTDVP FHN
-LQLAKKGY -YTDVP FHAN

50G ﬁ‘l]F

Bl

GHLNE_ YpE!PK

IPGIUCEIGGDFTRHNGTGGKS
IKG@UL MGGDPT - GTGRGGES
IKG@Ul MIGGDPT - GTGRGGES
IKG@UIMGGDPT - GTGRGGES
IKG@Ul MIGGDPT - GTGRGGES
IKG@UL MGGDPT - GTGRGGES
IKG@Ul MIGGDPT -GTGRGGD S
IKGUL MGGDPT - GTGRGGES
IKG@Ul MIGGDPT -GTGRGGES
IKG@UL MGGDPT - GTGRGGES
IKGQUL MGGDPT -GTGRGGES
-LOLAKKGY -YKDVPFHH IKG[@lUll MGGDPT - GTGRGGES IWGKYFADEFEGPLKHDARGTLSM
IKG@UL MGGDPT - GTGRGGES
IKG@Ul MIGGDPT - GTGRGGES
IKG@UL MGGDPT - GTGRGGES
IKGQUIMIGGDPT - GTGRGGES
IKG@UIMGGDPT - GTGRGGES
IKG@Ul MIGGDPT - GTGRGGES
IKG@UL MGGDPT - GTGRGGES
IKG@Ul MIGGDPT -GTGRGGES
IKGUL MGGDPT - GTGRGGES
IQLAKKGY -YKDVTFHNMKG[QUI FIGGDPT - GTGRGGESVWGKYFADEFEGPLKHDGRGTLSM
IQLAKKGY - YKDVTFHN IKG[@UI MGGDPT - GTGRGGES IWGKYFADEFEGPLKHDGRGTLSM
-LQLAKKGY - YKDVPFH[QH I KG[Jlll FIGGDPT - GTGRGGES IWGKYFADEFEGPLKHDARGTLSM
BIV

TOH 830G 891 998

IYGEKFEDE-NFILKHTGPGILSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDGRGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM

IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKNFDDEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDGRGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDSRGTLSM
IWGKYFADEFEGPLKHDARGTLSM
IWGKYFADEFEGPLKHDARGTLSM

BV

G Y. FHRNIKGF) QGGDPT GTGRGGEST K FADEFERP.KHD:

MVHPTVYARIVTTAEPLGHLNLELYPEHAPKAVWHFRALQLAKKGYGYTDVPFHRNIKGFMLAGGDPTRGTGRGGES IWGKYFADEFEGPLKHDARGTLSM
109G 1197 129F 136- 142m 1527 162G
101 BIHAGPHTNGSQFJI CTAKTEQUAD GKJVVFGKVKEG - - - - - - - MHIVEAMERFGSRHGKTSKKITIADCGQLE
80 LANKGKNTHSSQF[ I AYRALP UBHL KT | FGRLIDDPTPSSTTLHALE -THPVESSTHRPTPDIRIKEITV - -
B9 LINKGKNTHSSQF @I AYRALPUBHLKT I FGRLIDDPTPSSTTLHAIE- IHPVESSTHRPTPFDIRIKDITV -
89 INKGKNTHSSQF|@FAYRALP IBDRKITVFGRLIDDPTPSSTTLHALE-THPVEANTHRPTPDVRIKDVT - - -
B89 LAMKGKNTHSSOQF[@I AYRALPIBHL KITVFGRLIDDPTPSSTTLHKLE - IHPVEANTHRPTPDIRIKEITV - -
89 LAITKGKNTHSSQF|@I AYRALP UBHLKITVFGRLIDDPTPSSTTLHKLE - IHPVESTTHRPTPDIRIKEVTV - -
89 LAMKGKNTHSSQF[ I AYRALPLIBHL KITVFGRLIDDPTPSSTTLHKLE -VHPVEPNTHRPTPDILIKDITV - -
89 LINKGKNTHSSQF|@I AYRALP UBHLKTVFGRLIDDPTPSSTTLHTLE - IHPVESSTHRPTPDIRIKEITV - -
B89 LIMKGKNTHSSQF[@l AYRALPLIBHL KITVFGRLIDDPTPSSTTLHKLE - IHPVESNTHRPTPDIRIKEITV - -
89 LINKGKNTHSSQF|@I AYRALPUBHLKITVFGRI IDDPTPSSTTLHKLE - IHPVESTTHRPTPDIRIKEVTV - -
B9 LINKGKNTHSSQF[@l AYRALPLIBHL KITVFGRLIDDPTPSSTTLHKLE - IHPVESNTHRPTPDIRIKEITV - -
89 LINKGKNTHSSQF|@I AYRALP UBHLKITVFGRLIDDPTPSSTTLHKLE - IHPVEPNTHNRPTPDILIKEITV - -
B89 LINKGKNTHSSQF[ I AYRALPLIBHL KITVFGRLIDDPTPSSTTLHKLE - IHPVESNTHRPTPDIRIKEITV - -
89 LINKGKNTHSSQF @I AYRALP UBHLKITVFGRLIDDPTPSSTTLHKLE - IHPVESTTHRPTPDIRIKEITV - -
B0 LINKGKNTHTSQF L AYRALP IBHLKITVFGRLIDDPTPSSTTLHKLE - IHPVEPNTHRPTPDIRIKEITV - -
89 LINKGKNTHSSQF @I AYRALPUBHNKITVFGRI IDDPSPSSTTLHAME - VAPVDSTTHRPVTDIRIKDVT - - -
80 ANKGKNTHSSQF@FAYRALPLIBDRKITVFGRLIDDPSPSSTTLHALE - IHPVEANTHRPVPEVRIKEVTV -
B89 LAMKGKNTHSSQF[@I AYRALPLIBHL KITVFGRLIEDPTPSSTTLHKLE - IHPVESNTHRPTPDIRIKEITV - -
89 LINKGKNTHSSQF|@I AYRALPUBHL KT | FGRLIDDPTPSSTTLHKLE - IHPVETTTHRPTPDIRIKEITV - -
B9 LATKGKNTHSSQF[ I AYRALPUBHL KITVFGRLIDDPTPSSTTLHKLE - IHPVESTTHRPTPDIRIKEVTV - -
89 LINKGKNTHSSOQF|@L AYRALP UBNLKITVFGRLIDDPTPSSTTLHKLE - IHPVESNTHRPTPDIRIKEITV - -
89 LIMKGKNTHSSQF|@FAYRALP L IBDRKITVFGRLIDDPTPSSTTLHSLE-THPVESSTHRPTPEVRIKDVTV - -
89 LINKGKNTHNSSQF|@FAYRALP IBDRKITVFGRLIDDPSPSSTTLHTLE-THPVEANTHNRPTPEVRIKDVT - - -
B9 CINKGKNTHSSQF[JI AYRALPIRNL KQITVFGRLIDDPTPSSTTLHNLE -VHPVEPNTHRPTPDIRIKEITV - -
BVI all VI alll U
KK RALPH.n_KHTVFGR. IDDPTPSSTTLN.E :HP/Es.TNRPTPDIRIKe
e - . =)

ANKGKNTNSSQFFIAYRALPHLHLKHTVFGRL IDDPTPSSTTLNKLEAIHPVESNTHRPTPDIRIKE ITVLE
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hCYPA
PanCYP69
ParCYP63
PbrCYPT2
PcaCYP69
PchCYP69
PcoCYPG9
PdeCYPGY
PdiCYPE9
PexCYP69
PAICYP69
PFrCYPG9
PgrCYP69
PitCYP69
PnaCYPG9
PnoCYPG9
PocCYPTO
PoxCYPG9
PpoCYPGY
ProCYP69
PruCYP69
PsoCYPGY
PstCYP69
PsuCYP69
PuuCYPG9

Secondary structure

Consensus

hCYPA
PanCYP69
ParCYP69
PbICYPT2
PcaCYP69
PchCYP6Y
PcoCYP6Y
PdeCYP69
PdiCYP69
PexCYP69
PAICYP69
PFrCYP69
PgrCYP69
PitCYP69
PnaCyYp69
PnoCYP69
PocCYPT0
PoxCYP69
PpoCYP69
ProCYP69
PruCYP69
PsoCYP69
PSICYP6Y
PSuCYP69
PuuCYP69

Secondary structure

Consensus

Orthogroup PenCYP11

10 200 3P s 506

T0H 80G 391

- - AAVLHTTMGD IHLRLYPSAAPKAVENF--VTHARQGY - YUNT I FHVIRK[Y1 6D -POGDGTGGES IWGGEFADEFS - VL
---AAVLHTTMGD IHLRLYPSAAPKAVEHNF - -VTHARQGY -YNNTI FHVIRK[gUI ¥IGGD -POGDGTGGES IWGGEFADEFS - VL
- - -AAVLHTTMGD IHLRLYPTAAPRTVENF - -VTHARQGY -YNNTI FHUVIRK[gUI ¥IGGD - POGDGTGGES IWGGEFADEFS -SL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNTIFHUVIRK[QUIMGGD -PAGDGTGGES IWGGEFADEFS -VL
- -AAILHTTFGD IHLRLYPSAAPKAVENF - -VTHARNGY - YHNT I FHiIV I RK[§Y1 M6 GD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNTIFHVIRK[QUIGGD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTMGD IHLRLYPSAAPRTVENF - -VTHARRGY - YNNTIFHVIRK[QUIMGGD -POGDGTGGES IWGGEFADEFS -SL
- -AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY - YHNT I FHIIV I RK[§N1 McGD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNTIFHIVIRK[QUIMGGD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTLGD IHLRLYPSAAPKAVENF - -VTHARNGY -YNNTIFHVIRK[QUINIGGD -POGDGTGGES IWGGEFADEFS -VL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNTIFHUVIRK[QUIMGGD -PAGDGTGGES IWGGEFADEFS -VL
- - -AAILHTTFGD IHLRLYPSAAPKAVEHNF - - VTHARNGY -YNNT I FH[V I RK[§Y I GGD - PGGDGTGGES IWGGEFADEFS - VL
---AAILHTTLGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNT I FHIV I RK@YI *]GGD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTFGD IHLRLYPSAAPKAVENF - -VTHARNGY - YNNTIFHVIRK[QUIMIGGD -PAQGDGTGGES IWGGEFADEFS - VL
- -AAVLHTTLGD IHLRLYPSAAPRAVENF - -VTHSRHGY - YHNT I FHIV I RK[§N1 McGD -POGDGTGGES IWGGEFADEFS - VL
--SAILHTTMGD IHLRLFPQIAPLTVENF - -VTHARQGY -YNNT I FHRVIRK[@UI*IGGD -PLGDGTGGES IWGGEFKDEISPTI
-AAVLHTTMGD |IHLRLYPTAAPRTVEHNF - -VTHARQGY -YNHNT I FHV I RK|gUlI *]lGGD -POGDGTGGES IWGGEFADEFS -TL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY - YNNTIFHVIRK[QUIMGGD -POGDGTGGES IWGGEFADEFS - VL
- -AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY - YHNT I FHiIV I RK[§Y1 M6 GD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTFGD IHLRLYPSAAPKAVENF - -VTHARNGY -YNNTIFHIVIRK[QUIFGGD -POGDGTGGES IWGGEFADEFS - VL
--AAILHTTFGD IHLRLYPSAAPRAVENF - -VTHARNGY -YNNTIFHVIRK[QUIMIGGD -PAQGDGTGGES IWGGEFADEFS - VL
- - -AAILHTTMGD IHLRLYPSAAPRTVEHNF - -VTHARQGY -YNHT I FH[Jv I RK[§N I GGD - PGGDGTGGES IWGGEFPDEFS-SL
---AAVLHTTMGD IHLRLFPTAAPRTVEHNF - -VTHARQGY -YNNTI FHVIRK[gUI ¥IGGD - POGDGTGGES IWGGEFPDEFS -SL
--AAILHTTFGD IHLRLYPSAAPKAVENF - -VTHARNGY -YNNTIFHVIRK[QUIYIGGD -POGDGTGGES IWGGEFADEFS -VL
Bl gl ol Il BIV

— — — ————————

HTT-GDIH.RLPsiAPe: /ENF  VTHARNG MR/ IRKF/106GD PaGDGTGGES ! GGE-ADE

MVHPTVFFI]AAI.LH.TTFGI]IHLRL\"PSAAPRAVENFRAVTHA.RNGVG\"IINTIFHRVIRKFMIQGGI]FPQGI]GTGGESIWGCEFADEFSPVL

998 109G 19T 129F 139V 149N 1594

; ! | ; ; ;
KHTGPGILSMUINAGPHNTHNGSQF[JI CTAKTE DGKJVVFGKVKEGMN | VEAMERFGSRHNGKTSKKITIADCGAQLE
KHDKAYTLSMLINAGPHTHNGSQF@ITTEKTP DNKJTVFGRAVAGLD I VHKIENVKTHKEKPEVDIKIVS ISV - -
kHpkPYTLSMnAGPHTHGSQF[§I TTEKTP QMO HK[ITVFGRAVQGLD I VHKI EHVKTHKEKPEVD IKIVS ISV - -
RHDKPYTLSMLINAGPHNTHGSQF@ITTEKTP DHNKJTVFGRAVAQGLDVVHKI ENVKTHKEKPEVDVKIVSISI - -
KHDKPYTLSMLINAGPHNTHNASQF@ITTEKTP DNKJTVFGRAVAQGLD I VHKIENVRTHKEKPEVDIKIVSISI - -
KHDKPYTLSMnAGPHTHASQF[§I TTEKTP QMO HK[IT I FGRAVQGLD I VHKI EHVRTHKEKPEVD IKIVS ISV - -
KHDKPYTLSMLINAGPHNTHASQF@ITTEKTP DHKJTVFGRAVQAQGLD I VHKI ENVRTHKEKPEVDIKIVSISI - -
RHDKPYTLSMLINAGPHTHGSQF@ITTEKTP DHNKJT I FGRAVAQGLDVVHKI ENVKTHKEKPEVDVKIVSISI - -
KHDKPYTLSMLINAGPHTHNASQF@ITTEKTP DNKJTVFGRAVAQGLD I VHKIENVRTHKEKPEVDIKIVSISI - -
kHpkpvTLSMnAGPHTHASQF[§i TTEKTP QMO HK[ITVFGRAVQGLD I VHKI EHVRTHKEKPEVD | KVVS IS - -
KHDKPYTLSMLINAGPHNTHASQF@ITTEKTP DHNKJT I FGRAVAQGLD I VHKI ENVRTHKEKPEVDIKIVS ISV - -
KHDKPYTLSMLINAGPHNTHNASQF@ITTEKTP DNKJTVFGRAVAQGLD I VHKIENVRTHKEKPEVDIKIVSISI - -
KHDKPYTLSMnAGPHTHASQF[§I TTEKTP QMO K[ ITVFGRAVQGLD I VHK I EHVRTHKEKPEVD IKIVS ISV - -
KHDKPYTLSMLINAGPHNTHASQF@ITTEKTP DHKJTVFGRAVQAQGLD I VHKI ENVRTHKEKPEVD IKVVSISI - -
KHDKPYTLSMLINAGPHTHASQF@ITTEKTP DHNKJT I FGRAVAQGLD I VHKI ENVRTYKEKPEVDIKIVS ISV - -
KHDKPYTLSMLINAGPHTHNASQF@ITTEKTP DNKJTVFGRAVAQGLDVVHKI ENVRAHKEKPEVDIKIVSISI - -
kHpkpvTLSMnAGPHSHGSQF[§i TTEKTP QM0 GK[IT I FGRAVAGLDVVHRIEHVRVKKERPEEDVKIVS ISV - -
KHDKPYTLSMLINAGPHNTHGSQF[@ITTEKTP DHNKJTVFGRAVAGLDVVHKIENVKTYKEKPEVDIKIVSISI - -
KHDKPYTLSMLINAGPHNTHASQF@ITTEKTP DHNKJTVFGRAVQGLD I VHKI ENVRTHKEKPEVDIKIVSISI - -
KHDKPYTLSMnAGPHTHASQF[§I TTEKTP QMO K[ ITVFGRAVQGLD I VHKI EHVRTHKEKPEVD IKIVSISI - -
KHDKPYTLSMLINAGPHNTHASQF[@ITTEKTP DHKT I FGRAVQGLD I VHK I ENVRTHKEKPEVDIKIVS ISV - -
KHDKPYTLSMLINAGPHTHASQF@ITTEKTP DHNKJTVFGRAVAQGLDVVHKI ENVRTHKEKPEVDIKIVSISI - -
KHDKPYTLSMLINAGPHNTHNGSQF@ITTEKTP DNRUJTVFGRAVAQGLDVVHKIENTKTFKEKPEVDIKIVSISI - -
rHDKPYTLSMnAGPHTHGSQF[gi TTEKTP (MO HK[JTVFGRAVQGLDVVHK I EHVKTHKEKPEVDVKIVSISI -
KHDKPYTLSMLJNAGPNTHASQF[JITTEKTP DHNK[JTVFGRAVQGLD I VHKI ENVRTHKEKPEVDIKIVSISI -
BV BV uﬂ BVl alll [l
o—

KHDKP GPTN: EXTP D KHT/GRA/QGLDs  HKI ENVRTHKEKPE/DIK

KHDKPYTLSMANAGPNTNASQFFITTEKTPWLDNKHTVFGRAVQGLDIVHKIENVRTHKEKPEVDIKIVSISILE
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Orthogroup PenCYP12

1 20v 30P s 506 G 0L

hCYPA AMVHPTVEFD I AVDGEPLGRVS FEL FADKVPKTAENFRALS TGEKGFGYKGSCFH[II | PG[IICEGGD FTRHNGTGGKS | YGEKFEDENFILKHTGP G I LSM 100

PcoCYP121 GRINFKLYANEVPKTAKNFAELCNAKQGEGYKGSSFHJVIPo[guLflGGDFTRGHGTGGRS I YGEKFPDENFVHKHTRPGLLSM 89

PorCYP121 ~GRINFNLFANEVPKTAKNFAELCNKKEGEGYKGSSFH \HPQLGGDFTRGNGTGGRSIYGEKFADENFIHKHTRPGLLSM 89

Secondary structure Bl ol BV
—

coneemn SSTPT . ORon” Lehn PHTAF o v G TKGSs HR Po QGGD TRe/GTGG=S ! GEK" DENF: -KHT=P6. S

SSTPKTFFDIAVDGEPLGRINF+LFANEVPKTAKHFAELCH+K+GEGYKGSSFHRVIPOFMLQGGDFTRGNGTGGRSIYGEKF+DENFIHKHTRPGLLSM

1I1||5 1?nE 13“(; 138| 1HR 155|
hCYPA 101 QINAGPNTHNGSQF[JICTAKTE DGK "VFGKV——KEGM"'"ERMERFGSRNG——KTSKK'T'}\DCGQLE 165
PcoCYP121 HNAGPHNTHNGSQF[QITTVVTS DGKIWVFGEVADAESMHVVKEI EALGSSSGSIRSAIKPTIVHNCG- - - 155
PgrCypP121 NAGPHNTHNGSQF[JITTVVTS DGKGIVVFGEVADEESMKVVKEI EALGSGSGSIRSAVKPTIINCG- - - 155
Secondary structure ﬂVl bl II BV ﬂ\ﬂl alll BV

e NAGPATNGSOFFIT Ts DGKH! | FGe DEs v i B 69, sBsirse _KeTl G

ANAGPNTHNGSQFFITTVVTSWLDGKHVVFGEVAD + ESMNVIIKEI EALGS+SGSIRSA+KPTI+NCGQLE

End of supplementary figure S2



Supplementary Figure S3: Multiple sequence alignment of PcaCYP7, PexCYP8, PgrCYP7,
PitCYP8 and PsoCYP7 with PcaCYP33, PexCYP33, PgrCYP33, PitCYP33 and PsoCYP33,
respectively, corresponded to full-length sequence of members (ProCYP41 and PruCYP40) of
the same orthogroup (PenCYPO07). MUSCLE algorithm in Jalview software (v2.11.1.3)
(http://www.jalview.org/) was employed for this analysis.

10 20 30 4 50 60 70 80
ProCYPM 1MAKPQRSRVFFDIQIGDGKPSRVAFELFNDVVPKTADNFRALCTGEKGIGTQGKELTYKGS | FHRVIKQFMIQGGDFTAFNGTGGE 86
PrucYPm 1MATAQRSRVFFDIKIGDSKPSRVAFELFNDVVPKTADHFRALCTGEKGIGTQGKELTYKGS | FHRVIKQFMIQGGDFTAFNGTGGE 86
PeaCYPH 4 o e e el MIQGGDFTAFNGTGGE 16
PcaCYP? 1MATALRSRVFFD I KIGDGEPHRVAFEL FNDVUVPKTADNFRAL CTGEKGIGTOGKELTYKGMSAIPRSHGADAH|- - - - - - - - - - - - - 73
PexCYP33 R MIQGGDFTAFNGTGGE 16
PexCYP8 1MATAQRSRVFFDIKIGDGKPNRVAFEL FNDUUPKTADNFRAL CTGEKGIGTOGKALTYKGTSAIPRSHSIDTH- -« - - ----=--- 73
PgrcYP33 R MIQGGDFTAFNGTGGE 16
PgrCYP7 1MATAQRSRVFFDIKIGDGKPNRVAFEL FNDVVPKTADHFRAL CTGEKGIGTOGKELTYKGTSP IPRSHSADAH|- - - - -------- - 73
PitCYP33 e MIQGGDFTAFNGTGGE 16
PitCYP8 1MATAQRSRVFFDIKIGDSTPNRVAFEL FNDVVPKTADHFRAL CTGEKGIGTOGKELTYKGTST IPRSHSIDGH|- - - - --------- 73
PsoCYP33 R MIQGGDFTAFNGTGGE 16
1MATAQRSRVFFDIKIGDGEPNRVAFEL FNDVVPKTADHFRALCTGEKGIGTOGKELTYKGMSAIPRSHGVDAH|- - - - - - - - - - - - - 73
Consensus T~aRSR DixiGDg, P_R E DVVPKTADNFR GEKGIGTOGKE KG m=en HGGD GTGGE

MATAQRSRVFFDIKIGDGKPNRVAFELFNDVVPKTADNFRALCTGEKGIGTOGKELTYKGTSAIPRSHS+MIQGGDFTAFNGTGGE

90 100 110 120 130 140 150 160 170

' " ' v v 1 v " I
ProCYPH 87 SIYGEKFPDENFDLKHDRPFLLSMANSGPGTNGSOQFFVTTVPTPHLDGKHVVFGEVINGKNVIRKIENMKTQSDKPIQDVTIVHCG 172
PrucCYrs 87 SIYGEKFPDENFDLKHDRPFLLSMANSGPGTHNGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENVKTQSDKPFQDVTIVDCG 172
PcaCYP33 1T SIYGEKFPDENFDLKHDRPFLLSMANSGPGTHNGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENMKTQSDKPFQDVTIVDCG 102
T
PexCYP33 17T SIYGEKFPDENFDLKHDRPFLLSMANSGPGTHNGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENMKTQSDKPFQDVTIVDCG 102
o o T T I T T N R
ParCYP33 17 SIYGEKFPDENFDLKHDRPFLLSMAHNSGPGTHGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENLKTQSDKPIGQDVTVVDCG 102
L L o T R i T N
PitCYP33 17 SIYGEKFPDENFDLKHDRPFLLSMAHNSGPGTHGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENMKTQSDKPFQDVTIVDCG 102
e T
PsoCYP33 17 SIYGEKFPDENFDLKHDRPFLLSMAHNSGPGTHGSQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKI ENMKTQSDKPFQDVTIVDCG 102

Consensus GEKFPDENFD!. KHDRP GPGTNG PTPHLDGKH GE GK RKIEN, K DKP 0D o G
SIYGEKFPDENFDLKHDRPFLLSMANSGPGTNGSOQFFVTTVPTPHLDGKHVVFGEVINGKSVIRKIENMKTQSDKPFQDVTIVDCG

180 190 200 210 220 230 240 250

ProCYP# 173 ELTGEDYENAAKROQADATGDPYEDFTEDHOGEELTAPLCFKIASDLKGFGHAAFKSGDLNLGLDKYQKGLRYLNEFPDPADNDPKE 258
PruCYP# 173 ELSGEDYENATKROQODATGDPYEDFTEDHOGEELTAPLCFKIASDLKGFGHNTAFKSGDLDLGLDKYQKGLRYLNEFPDPGENDPKE 258
PcaCYP33 103 ELSGEDYENATKROQODATGDPYEDFTEDHOGEALTAPLCFKIASDLKGFGHAAFKSGDLNLGLDKYOQKGLRYLNEFPEPEENDPKE 188
[ L | o T i T
PexCYP33 103 ELSGEDYENANKRGQODATGDPYEDFTEDHOGEALTAPLCFKIASDLKGFGHNTAFKGGDLNLGLDKYQKGLRYLNEFPEPEENDPKE 188
[ i | T I T R
PgrCYP33 103 ELSGEDYENATKROQODATGDPYEDFTEDHAOGEQLTAPLCFKIASELKGFGHNTAFKSGDLNLGLEKYOQKGLRYLNEFPEPDENDPKE 188
[ L | T T T I I SR
PitCYP33 103 ELSGEDYENATKROQODATGDPYEDFTEDHOGEALTAPLCFKIASDLKGFGHNTAFKGGDLNLGLDKYQKGLRYLNEFPEPEENDPKE 188
'
PsoCYP33 103 ELSGEDYENATKROQODATGDPYEDFTEDHOGEALTAPLCFKIASDLKGFGHVAFKSGDLNLGLDKYOQKGLRYLNEFPEPEENDPKE 188

Consensus E sGEDYE KROcDATGDPYEDFTEDHOGE_ P K ol KGFG KsGDL vl GL pKYOKGL R E-P P, _eNDPKE

ELSGEDYEHNATKROQODATGDPYEDFTEDHQGEALTAPLCFKIASDLKGFGNTAFKSGDLNLGLDKYQKGLRYLNEFPEPEENDPKE

260 270 280 290 300 310 320 330 340

) ' 0 v ' ' " 0 0
ProCYP# 259 LGEQOMKALRFTLHSHSSLLGNKLOGKYROAQNWATYALQVADEAKVKDADRAKAYYRRAVAHEGLKEEDAALKDLHEAEKLAPGDAG 344
PruCYP# 259 LGEQMKALRFTLHSHSSLLANKLOKYRQAQNWATYALQVADSANAKDADKAKAYYRRAVAHGGLKEEEEALKDLQEAEKLAPGDAG 344
PcaCYP33 189 LDEQMKALRFTLHSHSSLLGNKLOKFROAQNWATYALQVADSAKAKDADKAKAYYRRAVAHEGLKEEDAALKDLQEAEKLAPGDAG 274
[ L T T T T T
PexCYP33 189 LGEOMKALRFTLHSHSSLLGNKLOKFROAQNWATYALQVADSAKAKDADKAKAYYRRAVAHEGLKEEDAALKDLQEAEKLAPGDAG 274
= i
ParCYP33 189 LGEOMKALRFTLHSHSALLGNKLOKFOOAQNWASYAL QVADAAKAKDADRAKAYYRRAVAHEGLKEEDAALKDLREAEKLAPGDAG 274
L L T T T T T T T T T T T P
PitCYP33 189 LGEOMKALRFTLHSHSSLLGNKLOQKFROAQONWATYALQVADAAKAKDADKAKAYYRRAVAHEGLKEEDAALKDLGQGEAEKLAPGDAG 274
L T i T I I I IR
PsoCYP33 189 LGEQMKALRFTLHSNSSLLGNKLOKFROQAQNWATYALOQVADSAKAKDADKAKAYYRRAVAHEGLKEEDAALKDLOQEAEKLAPGDAG 274

Consensus cEQVKALR H cNKI 0K _r D_/ wx~KDAD, K RR HeG! KEED: KD! _EAEK! APGDAG
LGEOQMKALRFTLHSHSSLLGNKLOKFROAQNWATYALOVADSAKAKDADKAKAYYRRAVAHEGLKEEDAALKDLQEAEKLAPGDAG

3|5l] 3|Iil] ﬂl?l]
ProCYPH 335 | INEI AKVKEKAVKDREAKDKAAAKKFFS 372
PruCYP# 335 ILNEI AKVKKTVKDREAKDKAAAKKFFS 372
PcaCYP33 215 | INEI AKVKEKTVKDREAKDKAAAKKFFS 302
o o
PexCYP33 215 1 INEIAKVKKTVKDREAKDKAAAKKFFS 302
PEXCYPE - - m s mmmm e e m e e e e oo
ParCYP33 2T15 1 INEIAKVKQTVKSREAKEKAAAKKFFS 3oz
PgrCYPT - - - o o - e e o e e e e e e e a e e a o
PitCYP33 215 1 INEIAKVKKTVKDREAKDKAAAKKFFS 3oz
PICYPE - s e o o e m e e e e e e e oo
PsoCYP33 215 IVNEI AKVKKTVKDREAKDKAAAKKFFS 302
Consensus ENAKVKrr VKoRE/AKDK KK

IlNEIAKVKKTVKDREAKDKAAAKKFFS
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Supplementary Figure S4: Phylogenetic tree, encoded amino acid motifs and intron-exon structure of FK506 binding protein (FKBP) genes. (a) The phylogenetic tree of FKBPs was constructed using the MEGA X (v10.1.7)
software (http://www.megasoftware.net) with the NJ method. The constructed tree was annotated by the Iterative Tree of Life (http://itol.embl.de/). Percentages of bootstrap scores are indicated below the branches. Black
triangles represent the FKBPs of Penicillium oxalicum. (b) The different motifs were identified through MEME analysis (http://meme-suite.org/). The different-colored boxes, named at the bottom, with their consensus
sequences represent the conserved motifs. Black lines represent the non-conserved sequences. (¢) The corresponding exon-intron structures of FKBP genes were determined by the Gene Structure Display Server
(http://gsds.cbi.pku.edu.cn/). The brownish red boxes indicate exons and single lines represent introns. The sizes of exons and introns can be estimated using the scale at the bottom. The figures a, b and ¢ were redrawn in
Adobe Illustrator (v25.2.3) (https://adobe.com/products/illustrator).



Supplementary Figure S5: Multiple sequence alignment of members of PenFKBPO03 orthogroup
representing the C-terminal KDEL retention sequence (red) was studied by using MUSCLE
algorithm in Jalview software (v2.11.1.3) (http://www.jalview.org/).

zﬂ By %ﬂ 1Pﬂ
PanFKBP14 MRLTSILVAAL - -SSLAAAAELGIETTHAVECTRKTY 35
ParFKBP14 MRLTSILVAAL - -SSLAAAAELGIETTHAVECTRKTY 35
PbrFKBP14 MRLTTIFL-SL--ASLACAAELGIETTHKVECTRKTQ 34
PcaFKBP13-2 MRLTSILVAAL - -GSLAAAAELGIEVTHAVECTRKTT 35
PchFKBP13-2 MRLTSILVAAL - -GSLAAAADLGIEVTHAVECTRKTT 35
PcoFKBP18 MRLTSILVAAL - -GSLAAAAELGIEVTHAVECTRKTT 75
PdeFKBP14 MRLTTIFL-SL--ASLACAAELGIEVTHKVECTRKTQ 34
PdiFKBP13-2 MRLTSILVAAL - -GS| AAAAELGIEVTHAVECTRKTT 35
PexFKBP13-2 MRLTSILVAAL - -GS | AAAAELGIEVTHAVECTRKTT 35
PIFKBP13-2 MRLTSILIAAL - -GSLAAAADLGIEVTHAVECTRKTT 35
PfrFKBP13 MRLTSILVAAL - -GSLAAAAELGIEVTHAVECTRKTT 35
PgrFKBP13-2 MRLTSILVAAL - -GSLAAAAELGIEVTHAVECTRKTT 35
PitFKBP13-2 MRLTSILVAAL - -GS|1 AAAAELGIEVTHAVECTRKTT 35
PnaFKBP13-2 MRLTSILVAAL - -GSLAAAADLGIEVTHAVECTRKTT 35
PnoFKBP13-2 MRLTSILVAAL - -GSLAAAADLGIEVTHAVECTRKTI 35
PocFKBP14 MHFPTILTHLFLAATLATAAELQIDVTHPVECHNRKTT 37
PoxFKBP14 MRLTTLFL-SL--ASLACAAELGIETTHKVECERKTQ 34
PpoFKBP13-2 MRLTSILVAAL - -GSVVAAAELGIEVTHAVECTRKTT 35
ProFKBP13-2 MRLTSILVAAL - -GSLAAAADLGIEVTHAVECTRKTV 35
PruFKBP13-2 MRLTSILVAAL - -GSLAAAADLGIEVTHAVECTRKTT 35
PsoFKBP13-2 MRLTSILVAAL - -GSLAAAAELGIEVTHAVECTRKTT 35
PstFKBP21 1MHOQSGOQOLKAVSTLFOQTYLTSLYLPVPPOQTHHSSSOQRGLPHSLRSSLLISFOQQPLNSSHHSPTPYDTMRLTSIVL -SL - -VSLACAAELGIETTHKVECTRKTK 101
PsuFKBP14 T MRLTTLFL -SL- -ASLACAAELGIEVTHKVECTRKTQ 34
PUUFKBP13-2Z 1 -« © © © o . MRLTSILVAAL - -SSLAAAAELGIEVTHAVECTRKTV 35
Consensus R G E G E H E RK
o - o - e
M++++++LK+++TL+++++++L++++P++++++8++++++HSLRSSLLISFQQPLNSSHHSPTPYDTMRLTSILVAALLAGSLAAAAELGIEVTHAVECTRKTT
1‘10 1|2I] 1|3D 1‘40 1|5I] 1|6I] 1‘?0 1|8I] 1|9I] ZIIIII

PanFKBP14 36 K--GDGVSMHYKGTLOQSDGSEFDSSYKRHAPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEYGYGDRGI -GPIPGGATLIFETELVAIEGVD 132
ParFKBP14 36 K--GDGVSMHYRGTLOQADGSEFDSSYNRHAPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEYGYGDRGI -GPIPGGATLVFETELVAIEGVD 132
PbrFKBP14 35 N--GDNVAMHYRGTLOSDGKEFDSSFKRNVPLNFKLGTGRVIKGWDQGLLDMC | GEKRTLTIPPEYGYGDRGV -GPIPGGATLIFETELVGIEGVD m
PcaFKBP13-2 36 N - - GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDOQGLLDMC I GEKRTLTIPPEFGYGDRGV -GPIPGGATLVFETELVGIDGV - 13
PchFKBP13-2 36 S - -GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMCIGEKRTLIIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - 13
PcoFKBP18 76 N--GDGVAMHYRGTLOQSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMCIGEKRTLTIPPEFGYGDRGV-GPIPGGATLVFETELVGIDGV - m
PdeFKBP14 35 N--GDGVEMHYRGTLQ-DGKEFDSSYKRHVPLSFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEYGYGDRGV-GPIPGGATLIFETELVGIAGVD 130
PdiFKBP13-2 36 N - -GDEVAMHYRGTLOSDGSEFDSSYSRHNAPLTFKLGTGRVIKGWDOQGLLDMC I GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIEGV - 3
PexFKBP13-2 36 N - -GDGVAMHYRGTLOSDGSEFDSSYGRNSPLTFKLGTGRVIKGWDOQGLLDMC I GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - m
PfIFKBP13-2 3 S--GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMC | GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - m
PfrFKBP13 36 N--GDGVAMHYRGTLOQSDGSEFDSSYNRKAPLTFKLGTGRVIKGWDQGLLDMCIGEKRTLTIPPEFGYGDRGV-GPIPGGATLVFETELVGIDGV - 13
PorFKBP13-2 36 N - - GDGVDMHYRGTLOSDGSEFDSSYKRKAPLSFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - 13
PitFKBP13-2 36N--GDEVAMHYRGTLOQSDGSEFDSSYSRNAPLTFKLGTGRVIKGWDQGLLDMCIGEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - 131
PnaFKBP13-2 36 S - -GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - 131
PnoFKBP13-2 36 K- -GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDOGLLDMC I GEKRTLTIPPEFGYGDRGV -GPIPGGATLVFETELVGIDGV - m
PocFKBP14 3 N--GDTVKMHYRGTLAESGKOQFDASYDRGTPLSFKLGTGRVIKGWDOQGLLDMCVGEKRTLTIPPELGYGNRAM-GPIPAGSTLVFETELVEIDGVP 134
PoxFKBP14 3 NH--GDNVOMHYRGTLOQADGKEFDSSFKRNAPLEFKLGTGRVIKGWDQGLLDMC | GEKRTLTIPPEFGYGDRGI -GPIPGGATLVFETELVGIEGVE m
PpoFKBP13-2 36 N - - GDGVAMHYRGTLOSDGSEFDSSYNRNSPLTFKLGTGRVIKGWDOQGLLDMC I GEKRTLTIPPEFGYGDRGV -GPIPGGATLVFETELVGIDGV - 13
ProFKBP13-2 36 N - -GDGVAMHYRGTLOSDGSEFDSSYNRKSPLTFKLGTGRVIKGWDOGLLDMC I GEKRTLTIPPEFGYGDRGV -GPIPGGATLVFETELVGIDGV - 131
PruFKBP13-2 36 S - -GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLIIPPEFGYGDRGI -GPIPGGATLVFETELVGIDGV - 131
PsoFKBP13-2 36 N - -GDGVAMHYRGTLOSDGSEFDSSYKRKAPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEFGYGNRGV -GPIPGGATLVFETELVGIDGV - 131
PstFKBP21 M2 H--GDGVSMHYSGKLODTGKOFDSSYSRNSPLSFKLGTGRVIKGWDQGLLDMCVGEKRTLTIPPEYGYGDRGV -GPIPGGATLIFETELVGIDGVD 198
PsuFKBP14 35 N--GDNVSMHYRGTLOSDGKEFDSSFKRNVPLTFKLGTGRVIKGWDQGLLDMC I GEKRTLTIPPEYGYGDRGV -GPIPGGATLVFETELVAIEGVD m
PvuFKBP13-2 36 N - - GDGVAMHYRGTLOSDGSEFDSSYKRNSPLTFKLGTGRVIKGWDEGLLDMC I GEKRTLTIPPEFGYGDRGV -GPIPGGATLVFETELVGIDGV - 13

Consensus
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http://www.jalview.org/

Supplementary Figure S6: Multiple sequence alignment of human FK506-binding protein 12
(hFKBP12) and Penicillium FKBP domains of different orthogroups was performed by using
MUSCLE algorithm in Jalview software (v2.11.1.3) (http://www.jalview.org/). Secondary
structure of hFKBP12 (PDB Id: 2ppn) was aligned with Penicillium FKBPs. Green arrows
represent beta-sheets, and red objects signify alpha helix. Residues believed to be important for
FK506 interaction are highlighted in black and the substitutions are represented in pink.

Orthogroup PenFKBP01
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hFKBP12 T------- RGUEEGVAQMSVGQRAKLTISPD 30
PanFKBP12-2 1 -------- KG*DEGVMQMSLGEKSTLTISPD 89
ParFKBP12 1 -------- KGUD EGVMOQMTLGEKSTLTISPD 8%
PbrFKBP12-2 L I I I AR KGUDEGVQAQMTLGEKSILTITPD 78
PcaFKBP12 1 --------- KG*DEGVLQMTLGEKATLTISPD 8
PchFKBP12 L KGUDEGVLAQMTLGEKATLTISPD T8
PcoFKBP12 L I I I I I AR KGUD EGVMQMTLGEKATLTITPD 78
PdiFKBP12 L KG*DEGVMQMTLGEKAILTISPD 89
PexFKBP12 1 -------- KGUD EGVMGMTLGEKATLTISPD 8%
PTIFKBP12 1 KGUDEGVLOMTLGEKATLTISPD 78
PfrFKBP11 1 KGUDEGVLOMTLGEKATLTISPD 78
ParFKBP12 L I I I AR KGUD EGVMGMTLGEKALLTITPD 78
PitFKBP12 1 -------- KG*DEGVMQMTLGEKSTLI ISPD 89
PnaFKBP12 b I I I AR KGUDEGVLAQMTLGEKATLTISPD T8
PnoFKBP12 - KGUDEGVLAGQMTLGEKATLTISPD 8%
PoxFKBP12-2 1 -------- KG*DEGVQQMTLGEKSILTITPD 89
PpoFKBP12 L - KGUDEGVLAQMTLGEKATLTISPD T8
ProFKBP12 L KGUDEGVLAGQMTLGEKATLI ISPD 78
PruFKBP12 1 --------- KG*DEGVLQMTLGEKATLTISPD 8
PsoFKBP12 b I I I AR KGUDEGVLAQMTLGEKSTLTISPD T8
PsuFKBP&1 1 EPTKSSNMGVERKIITRGHGSDSPASGDKVAIHTGWLYDAKKANKGFQGKQ@USSRS JGRGPBNYAIG- - - - - - - DEGVAQAQMTLGEKSILTITPD 90
PwuFKBP12 L I I T A A QIGUmVuKGuDEGVMQMTLGEKATLTITPD 78
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hFKBP12 31 YAQGATGIPGI IPPHATLV[DVELLKLE 108
PanFKBP12-2 90 SGKIPANSTLI[QEVELLKIHN 116
ParFKBP12 0 AGKIPAGSTLI[QEVELLKIHN 116
PbrFKBP12-2 T AGKIPAGSTL I JEVELL - - - 102
PcaFKBP12 il AGKIPAGSTLI[QEVELL - - - 102
PchFKBP12 ™ AGKIPAGSTL I @EVELL - - - 102
PcoFKBP12 Iil AGKIPAGSTLI[QEVELL - - - 102
PdiFKBP12 90 AGKIPAGSTLI[QEVELLKIHN 116
PexFKBP12 90 AGKIPAGSTLIJEVELLKIHN 116
PTIFKBP12 il AGKIPAGSTLI[JEVELL - - - 102
PfrFKBP11 Kl AGKVPAGSTLI - - - - ----- 96
ParFKBP12 T AGKIPAGSTL I JEVELL - - - 102
PitFKBP12 90 AGKIPAGSTLI[QEVELLKIHN 116
PnaFKBP12 ™ AGKIPAGSTL I @EVELL - - - 102
PnoFKBP12 90 AGKIPAGSTLL[JFEVELLKIHN 116
PoxFKBP12-2 90 AGKIPAGSTLI[QEVELLKIHN 116
PpoFKBP12 ™ AGKIPAGSTL I @EVELL - - - 102
ProFKBP12 Iil AGKIPAGSTLI[QEVELL - - - 102
PruFKBP12 il AGKIPAGSTLI[QEVELL - - - 102
PsoFKBP12 ™ AGKIPAGSTL I @EVELL - - - 102
PsuFKBP&1 L AGKIPAGSTLI[QEVELLKIHN "7
PwuFKBP12 Il AGKIPAGSTLI[JEVELL - - - 102
Secondary structure » BVl
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Orthogroup PenFKBP02
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Orthogroup PenFKBP03

ZIIG 3IIM 395

1MGVQVETISPGHGRTFPKRGQTCVVHVTGMLE HGKKFDSSRDRNKPFK
---CTRKTVKGDG - - - -

---CTRKTVKGDG - - - -
---CTRKTQHNGDH - - - -
---CTRKTTHGDG- - - -
---CTRKTTSGDG- - - -
---CTRKTTHGDG- - - -
---CTRKTQNGDG - - - -
---CTRKTTHGDE - - - -
---CTRKTTHGDG - - - -
---CTRKTTSGDG- - - -
---CTRKTTHGDG - - - -
---CTRKTTHGDG- - - -
---CTRKTTHGDE - - - -
---CTRKTTSGDG- - - -
KGDG - - - -
---CHRKTTHGDT - - - -
---CERKTQNGDH - - - -
---CTRKTTHGDG - - - -
---CTRKTVHGDG - - - -
---CTRKTTSGDG- - - -
---CTRKTTHGDG- - - -
---CTRKTKHNGDG- - - -
---CTRKTQNGDHN - - - -
---CTRKTVHGDG- - - -
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Orthogroup PenFKBP04

hFKBP12
PanFKBPS1 1 DEVSLDDLMAKASKAKSTKAEEPTLTKAQOKKLKKHHGDAAAVEP — EAKKE - AKTDKKVQFAKNLEQGPTPS - _GDKPTGSLGLKEVR
ParFKBP52 1 EEVSLDDLMAKANKAKS TKAEEPAL TKAQQOKKLKKNNGDAAAVER - EAKKE - AKTDKKVOFAKNLEQGPTPS - _GDKPTGSLGVKEVR
POIFKBPS1T 1 KAQQKKLKKNNGDAAAVEP - - - - - - - KKE----TKADKKVQFAKNLEQGPTPH - -GDKPTGTLGVKEIK
PcaFKBP53 1 -AQQKKLKKNNGDAAAVEPKEAKKDAKKEDKKEAKTDKKVQFAKHLEQGPTPS - ~GDKPTGTLGVKE IR
S
PcoFKBPS3 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PAIFKBP53 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PexFKBPS5A 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PAFKBPS3 1 EAKKGKNKRAAEEEASLDDLMAKANKAKS TKAEEPALTKAQQKKLKKNNGDAATVEPKEAKKDDKKE - - - -AKTDKKVQFAKHLEQGPTPS - -GDKPTGTLGVKEVR
PITFKEPS3 1 -AKNLEQGPTPS - ~GDKPTGTLGVKE IR
ParFKBPS3 1 -AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PHFKBRS2 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PRaFKBPS3 o
PnoFKBP53 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PocFKBPS2 1 DAAPVETKKEAKEAKETPA - - -« oo oooo - AKSDKKVOFAKNLEQGPTGSTHQKPAEKSTGTLGVKEVQ
PoxFKEPS2 1 -AQQKKLKKNNGDAAAVEP - -KKEKETKE- - - - AKADKKVQFAKHLEQGPTPH - - - - - GDKPTGTLGVKEVK
PPOFKBPS3 1 AKHLEQGPTPS - ~GDKPTGTLGVKE IR
ProFKBP51 1 DEVSLDDLMAKANKAKSTKAEEPAL TKAQOKKLKKHHGDAAAVEP — KKDAKKE - AKTDKKVQFAKNLEQGPTPS - _GDKPTGTLGVKE IR
PruFKBP53
PsoFKBPS3 1 ~AKNLEQGPTPS - ~GDKPTGTLGVKE IR
PSIFKBPS1 T ~KAEEKAQQKKLKKNDGAAAAVEP - KKE----AKSDKKVQFAKNLEQGPTPS - ~GDKPTGTLGVKEVR
PSuFKBPS1 T KAQOKKLKKHHGDAAAVEP - KKE----TKADKKVQFAKNLEQGPTPH - -GDKPTGTLGVKE IK
PuUFKBPS3 1 AKNLEQGPTPS - ~GDKPTGTLGVKE IR
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hFKBP12 2 GUQVETISPGDGRTFPKRGQTCVVHEJT GML ED GKK[ES SRD GEEGVAQMSVGQRAKLT ISPDYAJJGATGIPGI IPPHATLV[DVELLKLE
PanFKBPS1 8 GUKMDDKKL GKGVA AKSGHVVAMRI GKL ED GKV[gHs nK - D1GVAGMAVGGERRISIPPSLAMGKKANPG IPANSKL I[§DVKLLEIK
ParFKBPS2 35 GVKMDDKKLGKGVA - AKSGHVVAMR|I GKL ED GKV[gaS WK - D1GVAGMAVGGERRISIPPSLAMGKKAMPG- IPANSKLI[DVKLLEIK
POIFKBPST 57T GVKIDDKKLGKGVA-AKSGHT I SMRI GKL ED GKV[gaS WK - D1GVAGMAPGGERRITIPPHLAGKKAMPG- IPANSKLI[OVKLLEIK
PeaFKBP53 67 GVKLDDKKLGKGVA - AKSGHTVAMR|JI GKL ED GKV[{aS HK - DIGVAGMAVGGERRISIPPSLAGKKAMPG- IPANSKLV[DVKLLEIK
PChFKBPS3 1 GUKIDDKKLGKGVA AKSGHTVAMR{I GKL EDGKV[gas nK - D1GVAGMAVGGERRISIPPSLAGKKATNPG IPGNSKLI[DVKLLEIK
PcoFKBPS3 2 GUKIDDKKLGKGVA AKSGHTVAMRI GKL EDGK Vg5 nK - D1GVAGMAVGGERRISIPPALAMGKKATPG IPGHSKLI[DVKLLEIK
PAIFKBPS3 2 GUKLDDKKLGKGVA AKSGHTVAMRJI GKL EDGKV[gHsnK - D1IGIAGMAVGGERRISIPPSLAGKKATNPG 1PANSKLI[OVKLLEIK
PexFKBPS4 2 GVKLDDKKLGKGVA - AKSGHTVAMR|JI GKL ED GKV[gaS WK - DIGVAGMAVGGERRISIPPALAGKKANPG- IPANSKLV[DVKLLEIK
PAFKBPS3 102 GVKIDDKKLGKGVA - AKSGHTVAMR|JI GKL ED GKV[gaS WK - D1GVAGMAVGGERRISIPPSLAGKKAMPG- IPGNSKLI[DVKLLEIK
PATFKBPS3 2 GVKLDDKKLGKGVA - AKSGHTVAMRIYI GKL ED GKV[JiS HK - DIGVAGMAVGGERRISIPPSLAMGKKAMP G- IPANSKLV[DVKLLEIK
ParFHBPS3 2 GUKIDDKKLGKGVA AKSGHTVAMRI GKL EDGKV[gas nK - D1GVAGMAVGGERRISIPPSLAGKKATNPG IPGNSKLI[DVKLLEIK
PHFKBRS2 2 GUKLDDKKLGKGVA AKSGHTVAMRI GKL EDGK Vg5 nK - D1GVAGMAVGGERRISIPPSLAGKKATNPG IPANSKLI[DVKLLEIK
PnaFKBPS3 1GVKIDDKKLGKGYA - AKSGHTVAMR|JI GKL EDGKV[gas nK - D1IGVAGMAVGGERRISIPPSLAGKKANPG- IPGNSKLI[DVKLLEIK
PnoFKBPS3 2 GVKLDDKKLGKGVA - AKSGHTVAMR|JI GKL ED GKV[gaS WK - D1GVAGMAVGGERRISIPPSLAGKKANPG- IPANSKLV[DVKLLEIK
PocFKBPS2 59 GVKIDDKKLGKGPA-AKNGHTVAMR|JI GKL ED GK V[gAS WK - DIGIAGMTAGGERRITIPSHLAGKKAMPG- IPANSKLI[OVKLLEIK
PoxFKBP52 6 GVKIDDKKLGKGVA - AKSGHTVAMRIYI GKL ED GKV[Jas nK - DIGIAGMAPGGERRITIPPHLAGKKAMPG- IPANSKLI[DVKLLEIK
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Supplementary Figure S7: Phylogenetic tree, encoded amino acid motifs and intron-exon structure of parvulin genes. (a) The phylogenetic tree of parvulins was constructed using the MEGA X (v10.1.7)
software (http://www.megasoftware.net) with the NJ method. The constructed tree was annotated by the Iterative Tree of Life (http://itol.embl.de/). Percentages of bootstrap scores are indicated below the
branches. Black triangles represent the parvulins of Penicillium oxalicum. (b) The different motifs were identified through MEME analysis (http://meme-suite.org/). The different-colored boxes, named at
the bottom, with their consensus sequences represent the conserved motifs. Black lines represent the non-conserved sequences. (¢) The corresponding exon-intron structures of parvulin genes were
determined by the Gene Structure Display Server (http://gsds.cbi.pku.edu.cn/). The brownish red boxes indicate exons and single lines represent introns. The untranslated regions are indicated by blue
boxes. The sizes of exons and introns can be estimated using the scale at the bottom. The figures a, b and ¢ were redrawn in Adobe Illustrator (v25.2.3) (https://adobe.com/products/illustrator).



Supplementary Figure S8a: Multiple sequence alignment of human parvulin (hPAR14) and
PPlase domains of Penicillium PenPARO1 parvulins was studied by employing MUSCLE
algorithm in Jalview software (v2.11.1.3) (http://www.jalview.org/). Secondary structure of
hPAR14 (PDB Id: 1EQ3) was aligned with Penicillium parvulins. Green arrows represent beta-
sheets, and red objects signify the alpha helix. Residues believed to be important for PPlase
activity are highlighted in black and substitutions are shown in pink.
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Supplementary Figure S8b: Multiple sequence alignment of human parvulin (hPIN1) and
PPlase domains of Penicillium PenPINO1 parvulins was performed by using MUSCLE algorithm
in Jalview software (v2.11.1.3) (http://www.jalview.org/). The secondary structure of hPIN1
(PDB Id: 1PIN) was aligned with Penicillium parvulins. Green arrows represent beta-sheets, and
red objects signify the alpha helix. Residues believed to be important for PPlase activity are
highlighted in black and the substitutions are depicted in pink.
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Supplementary Figure S9: Phylogenetic tree, encoded amino acid motifs and intron-exon structure of protein phosphatase 2A activators (PTPAs) genes. (a) The phylogenetic tree of PTPAs was constructed
with the MEGA X (v10.1.7) software (http://www.megasoftware.net) with the NJ method. The constructed tree was annotated with the Iterative Tree of Life (http://itol.embl. de/). Percentages of bootstrap
scores are indicated below the branches. Black triangles represent the PTPAs of Penicillium oxalicum. (b) The different motifs were identified through MEME analysis (http://meme-suite.org/). The different-
colored boxes, named at the bottom, with their consensus sequences represent the conserved motifs. Black lines represent the non-conserved sequences. (c) The corresponding exon-intron structures of PTPA
genes were determined by the Gene Structure Display Server (http://gsds.cbi.pku.edu.cn/). The brownish red boxes indicate exons and single lines represent introns. The untranslated regions are indicated by
blue boxes. The sizes of exons and introns can be estimated using the scale at the bottom. The figures a, b and ¢ were redrawn in Adobe Illustrator (v25.2.3) (https://adobe.com/products/illustrator).
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Supplementary Figure S10: The PCR amplification of genes encoding different cyclophilins,
FK506-binding proteins (FKBPs), parvulins and protein phosphatase 2A phosphatase activators
(PTPAS) using genomic DNA of Penicillium oxalicum as template. The amplified products were
resolved on 2% agarose gel and stained with ethidium bromide.



Supplementary Figure S11: Representation of the conserved GVWGLD amino acid stretch (highlighted in
black) in PenPTPAOL and PenPTPA02 members.

PouPTPAS] IRVLAVLD S EFH
FruRTRAST QVIRVLRILDSS T

PeoPTRAs FMASHES LP S P TOK VOLSRILSD LRS- TREANPD
PdePTPAS CMAS TS S Rp -

FYUPTRAGS RRSHE- LS PKDHELFLSSS TYKLYLAFYFOLTDSYRO YSF TD s.em\;e

on i TROLLKEC AGEELKAY GUEERA IV IG BLRKL 1K TYTLERAGEH
on i Iz TV TLEP AGEH|
on i ESRASI M AL G T YNLER AGEH|
on i

an i
=
=
=

I

320 330 370 400 a0 430

L s RP | PALGT GAPVUAK
TR EEOSLLNARD PAGVANAR | U ERERGENL Y FSA1GE | YEVI - FGR FWEHE AL D 150 | #AGAGI 1HIKGM | KMYNAE Y LK - Py oS Lrwwmwnwppvwnmum«pmpnmupwumwmmma K a0
ap v v r v i G LI NAE PosGH P Pt

LS E PG R G

UM VISEVLGK LR I MGHFLF G5 - LR AAEGI

VTEL S IHNTATLEEEGENTL LI

consanaus Dppre sra e, Gu.‘

a0 s
PTSTSNPE POVEESGHN YL - SHENGSHRNG TS FaROR - 03

A PWASEE | <5 S GEON EV THAPWAR a6
-l Praars ana

R 5
PGS TAAPWA | GARIEGUPGS T RS GATRYE mmmrrmnpupmpm:\w:\m m'~'~P'mnan\anrqu\mM

i
AVE P TAS TAARA - - T SRAP-SALPDT T
AT PPMAS TAARA - - ATRVE- SALFDT TRARSE TaR RRShEaTONTEVE THAPNAK - 88
AARNA TRSOATRVP . SALGGT T THARWAKR a8
T
T
1
1

T
TVERMAS TAAR - OARRE TRVP S ALFDPSRMPFGRMA| B THARAK - a3

Consensus

BCEGTKVRE TVARTAARWAASONRREGVFNEMFSGATRVA T7HRLFGTSHL A PGP F 5P TRARWE AGE PR FEPEGD0T ADVHTHAPWAR



%0 Penicillivm simplicissimum (MR 138290.1)
7 _:Pem'c.rmum panissanguineum (NR 158825.1)
Penicillium mariae-crucis (NR 111506.1)
Penicillium cataractarum (NR 158822.1)
23 Penicillium tanzanicum (NR 158820.1)
—Penicillium malacosphaerulum (NR 138283.1)
2: L—— Penicillium reficulisporum (NR 121231.1)
—Penicillium oligosporum (NR 138330.1)
52 ———Penicillium caperatum (NR 138333.1)
Penicillium favanicum (NR 153203.1)
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18 L penicillium oxalicum [NR 121232.1)
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Penicillium ludwigh (NR 138339.1)
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Supplementary Figure S12: Phylogenetic tree showing maximum similarity of 5.8S rRNA ITS

sequence of the isolated Penicillium HP1 strain with Penicillium oxalicum (NR_121232.1).




Supplementary Table S1: In silico identification of cyclophilins, FK506 binding proteins (FKBPs), parvulins, and protein phosphatase 2A

activators (PTPAS) in Penicillium oxalicum.

Protein

S N . . Gene accession AA CDSs MW . Subcellular
. No. | Proteins accession . Introns pl Domains o
no. no. residues | (bp) (kDa) localization
1 PoxCYP17 EPS28411.1 KB644411.1 162 489 2 - 7.88 SD (CLD) C
2 PoxCYP19 EPS26058.1 KB644408.1 179 540 3 19.69 6.89 SD (CLD) C
3 PoxCYP18 EPS30376.1 KB644412.1 173 522 3 18.91 8.87 SD (CLD) C
§ 4 PoxCYP22 EPS32942.1 KB644414.1 209 630 1 22.34 7.05 SD(CLD) C
% 5 PoxCYP23 EPS28743.1 KB644411.1 213 642 6 23.64 6.61 SD(CLD) ER
% 6 PoxCYP41 EPS26772.1 KB644409.1 372 1119 4 41.36 - MD (CLD, TPR) C
5‘ 7 PoxCYP54 EPS30915.1 KB644412.1 479 1440 3 54,51 6.31 MD (CLD, RRM) N
8 PoxCYP62-2 EPS34997.1 KB644415.1 567 1704 0 62.52 6.94 SD(CLD) N
9 PoxCYP62-1 EPS32379.1 KB644414.1 572 1719 2 62.35 8.19 MD (CLD, UBOX) N
10 PoxCYP69 EPS29520.1 KB644412.1 629 1849 2 69.82 6.22 MD (CLD, WD) N
11 PoxFKBP12-2 EPS29132.1 KB644411.1 121 363 5 12.97 9.36 SD (FKBP) C
g 12 PoxFKBP12-1 EPS30742.1 KB644412.1 121 366 5 12.93 6.05 SD (FKBP) C
E 13 PoxFKBP14 EPS30398.1 KB644412.1 131 396 1 14.34 6.09 SD (FKBP) ER
14 PoxFKBP52 EPS34034.1 KB644415.1 484 1455 2 52.72 4.38 MD (FKBP, NPL) N
2| 15 | PoxPAR14 EPS27836.1 | KB644410.1 128 387 2 14.00 | 957 SF[,)PﬁparV“"” type N
= ase domain)
> -
S| 16 | PoxPINLY EPS29250.1 | KB644411.1 175 | 528 3 | 1943 | 5.98 P'F\,’I'Ese(i;%rr}’]‘;'i'n”, t\)’m) N
2 17 PoxPTPA51 EPS34045.1 KB644415.1 478 1437 2 51.78 5.97 SD (PTPA) C
[a W
E 18 PoxPTPA46 EPS25240.1 KB644408.1 422 1269 0 46.80 5.92 SD (PTPA) C

AA: amino acid; bp: base pair; C: cytoplasm; CDS: coding sequence; CLD: cyclophilin-like domain; ER: endoplasmic reticulum; FKBP: FK506
binding protein; kDa: kilodalton; MD: multidomain; MW: molecular weight; N: nucleus; NPL: nucleoplasmin like domain; pl: isoelectric point;
PTPA: protein phosphatase 2A activator; RRM: RNA recognition motif; SD: single domain; TPR: tetratricopeptide repeat; U-box: U-box domain;
WD: tryptophan-aspartate repeats; WW: Domain with 2 conserved tryptophan residues. Red color represents lowest value and green shows
highest value.




Supplementary Table S2a: Comparative analysis of cyclophilins of orthogroup PenCYPO1 in different species of

Penicillium

I\?(;. Penicillium spp. P;g:ﬁ:an ach;;soitg;]nno. AA (ILASIZ ) pl CLD Loc.
1 P. antarcticum | PanCYP17 0QD79984.1 162 | 17.76 6.91 152 (4-155) C
2 P. arizonense ParCYP17 XP 022484041.1 | 162 | 17.77 7.88 152 (4-155) C
3 P. brasilianumn | PbrCYP17 00Q0Q82861.1 162 | 17.85 6.91 152 (4-155) C
4 P. camemberti PcaCYP17-1 | CRL18200.1 162 | 17.73 6.42 152 (4-155) C
5 P. chrysogenum | PchCYP17 KZN90374.1 162 | 17.70 6.19 152 (4-155) C
6 P. coprophilum | PcoCYP17 OQE41985.1 162 | 17.77 6.42 152 (4-155) C
7 P. decumbens PdeCYP17-2 | OQD75611.1 161 | 17.78 7.91 152 (4-155) C
8 P. digitatum PdiCYP17-1 | XP 014533444.1 | 162 - 6.42 152 (4-155) C
9 P. expansum PexCYP17 XP 0166001021 | 162 | 17.72 6.42 152 (4-155) C
10 | P. flavigenum PfICYP17 OQE?25803.1 162 | 17.71 6.19 152 (4-155) C
11 | P. freii PfrCYP17 KUM®66478.1 162 | 17.70 5.93 152 (4-155) C
12 | P. griseofulvum | PgrCYP17 KXG54337.1 162 | 17.74 6.42 152 (4-155) C
13 | P.italicum PitCYP17 KGO78174.1 162 | 17.70 6.42 152 (4-155) C
14 P. nalgiovense PnaCYP17 OQE84201.1 162 | 17.68 6.19 152 (4-155) C
15 | P.nordicum PnoCYP17 K0S44138.1 162 | 47.90 5.94 152 (5-156) C
16 | P. occitanis PocCYP17 PCG92000.1 162 | 17.69 6.51 152 (4-155) C
17 | P. oxalicum PoxCYP17 EPS28411.1 162 | 17.79 7.88 152 (4-155) C
18 | P. polonicum PpoCYP17 0QD64080.1 162 | 17.69 - 152 (4-155) C
19 | P. roqueforti ProCYP17 CDM27334.1 162 | 17.74 6.42 152 (4-155) C
20 | P. rubens PruCYP17 XP 002566234.1 | 162 | 17.70 6.19 152 (4-155) C
21 | P.solitum PsoCYP17 0QD94594.1 162 | 17.72 6.42 152 (4-155) C
22 | P. steckii PstCYP17-2 | OQE17964.1 161 | 17.72 6.42 152 (4-155) C
23 | P. subrubescens | PsuCYP17 OKP14100.1 162 | 17.87 6.91 152 (4-155) C
24 | P.vulpinum PvuCYP17 OQE06394.1 162 | 17.76 6.42 152 (4-155) C

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular
weight; pl: isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2b: Comparative analysis of cyclophilins of orthogroup PenCYPO02 in different species of Penicillium

l\?é. Penicillium spp. | Protein name zcrg(;[:slinon no. AA (Illﬂ[\)/;/) pl CLD Loc
1 P. antarcticum - - - - - -
2 P. arizonense - - - - - -
3 P. brasilianumn PbrCYP19 00086395.1 181 | 19.93 6.89 164 (17-180) C
4 P. camemberti PcaCYP18-2 CRL28434.1 173 | 18.94 6.41 164 (9-172) C
5 P. chrysogenum PchCYP19 KZN91406.1 173 | 18.99 6.41 164 (9-172) C
6 P. coprophilum PcoCYP22-2 OQE43656.1 206 | 22.68 8.61 164 (42-205) C
7 P. decumbens PdeCYP19 0QD78364.1 179 | 1661 | BSOS 164 (15-178) C
8 P. digitatum PdiCYP19 XP 014532717.1 173 19 6.41 164 (9-172) C
9 P. expansum PexCYP18-3 XP_016595462.1 | 173 | 18.97 6.50 164 (9-172) C
10 P. flavigenum PfICYP18-2 OQE14397.1 173 | 18.98 6.41 164 (9-172) C
11 P. freii PfrCYP18-2 KUM57471.1 173 | 18.92 7.69 164 (9-172) C
12 P. griseofulvum PgrCYP18-2 KXG51141.1 173 | 18.96 6.41 164 (9-172) C
13 P. italicum PitCYP18-3 KGO065715.1 173 | 18.94 6.41 164 (9-172) C
14 P. nalgiovense PnaCYP19 OQE96439.1 174 | 19.14 6.41 165 (9-173) C
15 P. nordicum PnoCYP18-2 K0S45536.1 173 | 18.93 7.69 164 (9-172) C
16 P. occitanis PocCYP19 PCG88868.1 179 | 19.68 6.42 164 (15-178) C
17 P. oxalicum PoxCYP19 EPS26058.1 179 | 19.69 6.89 164 (15-178) C
18 P. polonicum PpoCYP20 0QD60173.1 187 | 20.39 7.69 164 (23-186) C
19 P. roqueforti ProCYP18-3 CDM36176.1 173 | 18.96 6.06 164 (9-172) C
20 P. rubens PruCYP19 XP 002565033.1 | 173 | 18.99 6.41 164 (9-172) C
21 P. solitum PsoCYP18-3 0QD91635.1 173 | 18.94 6.41 164 (9-172) C
22 P. steckii PstCYP19 OQE31507.1 180 | 19.83 6.41 164 (16-179) C
23 P. subrubescens PsuCYP19 0OK094276.1 181 | 19.92 6.41 164 (16-179) C
24 P. vulpinum PvuCYP18-2 OQE06984.1 173 | 18.98 7.69 164 (9-172) C

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; pl:
isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2c: Comparative analysis of cyclophilins of orthogroup PenCYPO3 in different species of

Penicillium

I\?(S. Penicillium spp. E:r)rfgm zcr((:)(;[:slinon no. AA (II\</II;/<'\;1/) pl CLD Loc
1 P. antarcticum PanCYP18 0QD87062.1 173 18.53 - 155 (17-171) C
2 P. arizonense ParCYP18-2 | XP_022493891.1 | 173 18.67 8.55 157 (15-171) C
3 P. brasilianumn | PbrCYP18-2 | 00Q83012.1 174 | 18.89 8.87 156 (17-172) C
4 P. camemberti PcaCYP18-1 | CRL17145.1 173 | 18.49 7.80 156 (17-172) C
5 P. chrysogenum | PchCYP18-2 | KZN92198.1 174 18.74 8.57 158 (16-173) C
6 P. coprophilum | - - - - - -
7 P. decumbens PdeCYP22-2 | OQD77603.1 206 22.32 9.13 156 (50-205) M
8 P. digitatum PdiCYP18 XP_014531275.1 | 173 | 1851 8.58 156 (17-172) C
9 P. expansum PexCYP18-2 | XP 016593760.1 | 173 18.55 8.91 156 (17-172) C
10 | P. flavigenum PfICYP22-2 | OQE30221.1 212 | 22.86 9.14 158 (54-211) M
11 | P.freii PfrCYP22-2 | KUM63875.1 211 | 22.59 8.96 156 (55-210) M
12 P. griseofulvum | - - - - - -
13 | P.italicum PitCYP18-2 | KGO77280.1 173 | 1851 8.57 156 (17-172) C
14 P. nalgiovense PnaCYP22-2 | OQE90455.1 212 22.8 8.96 158 (54-211) M
15 | P. nordicum PnoCYP22-2 | KOS39149.1 211 | 22.62 8.96 156 (55-210) M
16 | P. occitanis PocCYP18 | PCH03365.1 170 | OB | 7.82 157 (13-169) C
17 | P. oxalicum PoxCYP18 EPS30376.1 173 | 18091 8.87 157 (16-172) C
18 | P. polonicum - - - - - -
19 P. roqueforti ProCYP18-2 | CDM33506.1 175 18.76 8.89 156 (19-174) C
20 | P.rubens PruCYP18-2 | XP_002562346.1 | 174 | 18.74 8.57 157 (16-172) C
21 | P.solitum PsoCYP18-2 | OQE00981.1 173 | 18.50 7.88 156 (17-172) C
22 | P. steckii PstCYP22-2 | OQE28769.1 205 | 2241 9.32 158 (45-202) M
23 P. subrubescens | PsuCYP18 OK090908.1 174 18.81 8.89 158 (16-173) C
24 P. vulpinum PvuCYP22-2 | OQE07592.1 211 22.55 8.95 155 (55-209) M

M

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; M: mitochondria;
molecular weight; pl: isoelectric point. Red color represents lowest value and green shows highest value.

W:




Supplementary Table S2d: Comparative analysis of cyclophilins of orthogroup PenCYPO04 in different species of

Penicillium
S. No. | Penicillium spp. E;?;:m gcrg(;[:slinon no. AA ('i\(/l[\)/;/) pl CLD Loc
1 P. antarcticum - - - - - - -
2 P. arizonense ParCYP18-1 | XP 022490207.1 | 167 | 18.05 6.91 159 (8-166) C
3 P. brasilianumn - - - - - - -
4 P. camemberti PcaCYP17-2 | CRL24897.1 168 | 17.97 7.93 160 (8-167) C
5 P. chrysogenum PchCYP18-1 | KZN93469.1 168 | 18.12 6.91 160 (8-167) C
6 P. coprophilum PcoCYP18 OQE46629.1 168 | 18.06 | 6.91 157 (11-167) C
7 P. decumbens PdeCYP17-1 | OQD74591.1 162 | 17.76 8.98 157 (5-161) C
8 P. digitatum PdiCYP17-2 | XP 014530821.1 | 168 | 17.91 6.28 158 (10-167) C
9 P. expansum PexCYP18-1 | XP 016602773.1 | 168 | 18.03 | 7.94 160 (8-167) C
10 | P. flavigenum PfICYP18-1 | OQE23312.1 168 | 18.08 | 6.07 160 (8-167) C
11 P. freii PfrCYP18-1 | KUM®65238.1 168 | 18.00 7.94 160 (8-167) C
12 | P. griseofulvum PgrCYP18-1 | KXG50639.1 168 | 18.15 | 7.96 160 (8-167) C
13 | P.italicum PitCYP18-1 | KG0O75618.1 168 | 18.06 | 6.91 160 (8-167) C
14 | P. nalgiovense PnaCYP18 OQE89777.1 168 | 18.05 | 6.91 160 (8-167) C
15 | P. nordicum PnoCYP18-1 | KOS47894.1 168 | 18.07 | 6.91 157 (11-167) C
16 | P. occitanis - - - - - - -
17 | P. oxalicum - - - - - - -
18 | P. polonicum PpoCYP18 0QD66776.1 168 | 18.06 | 7.93 159 (9-167) C
19 P. roqueforti ProCYP18-1 | CDM34751.1 168 | 18.10 7.92 157 (11-167) C
20 | P. rubens PruCYP18-1 | XP 002561605.1 | 168 | 18.12 | 6.91 160 (8-167) C
21 | P.solitum PsoCYP18-1 | OQD90319.1 168 | 18.02 | 7.93 160 (8-167) C
22 | P. steckii PstCYP17-1 | OQE19056.1 165 | W68 | 852 159 (6-164) C
23 | P. subrubescens - - - - - - -
24 | P.vulpinum PvuCYP18-1 | OQE00183.1 168 | 18.09 | 7.94 158 (10-167) C

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight;
pl: isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2e: Comparative analysis of cyclophilins of orthogroup PenCYPO5 in different species of

Penicillium
- Protein Protein MW
S. No. | Penicillium spp. name ACCESSION NO. AA (kDa) pl CLD Loc
1 P. antarcticum | PanCYP22 0QD90958.1 209 | 22.35 | 6.37 196 (2-197) C
2 P. arizonense ParCYP22 XP 022491254.1 | 209 | 22.41 6.44 190 (2-191) C
3 [ P.brasilianumn [ PbrCYP22 [ 00Q88537.1 200 | BBNON | 6.43 190 (2-191) C
4 P. camemberti PcaCYP22 CRL28228.1 208 | 22.11 | 7.09 195 (2-196) C
5 P. chrysogenum | PchCYP22 KZN89557.1 208 | 22.22 | 7.09 191 (2-192) C
6 P. coprophilum | PcoCYP22-1 | OQE44220.1 208 | 22.29 | 6.43 192 (2-193) C
7 P. decumbens PdeCYP22-1 | OQD76602.1 209 | 22.23 | 8.99 195 (2-196) C
8 P. digitatum PdiCYP22 XP_014535704.1 | 208 | 22.21 | 6.70 189 (2-190) C
9 P. expansum PexCYP22 XP_016597377.1 | 208 | 22.18 | 6.70 195 (2-196) C
10 P. flavigenum PfICYP22-1 | OQE22789.1 208 | 22.25 | 7.09 192 (2-193) C
11 P. freii PfrCYP22-1 | KUM63178.1 208 | 22.10 | 7.09 195 (2-196) C
12 P. griseofulvum | PgrCYP26 KXG52801.1 246 | 26.57 | 8.63 195 (40-234) C
13 P. italicum PitCYP22 KGO76335.1 208 | 22.17 | 7.09 195 (2-196) C
14 P. nalgiovense PnaCYP22-1 | OQE86138.1 211 | 2255 | 7.79 192 (5-196) C
15 P. nordicum PnoCYP22-1 | KOS41948.1 208 | 22.12 | 7.09 195 (2-196) C
16 P. occitanis PocCYP22-2 | PCHO07164.1 212 | 2292 | 6.35 191 (2-192) C
17 P. oxalicum PoxCYP22 EPS32942.1 209 | 22.34 | 7.05 199 (2-200) C
18 P. polonicum PpoCYP22 0QD62183.1 208 | 22.12 | 7.09 195 (2-196) C
19 P. roqueforti ProCYP22 CDM31360.1 208 | 22.26 | 6.70 189 (2-190) C
20 P. rubens PruCYP22 XP_002569008.1 | 208 | 22.22 | 7.09 191 (2-192) C
21 P. solitum PsoCYP22 0QD97960.1 208 | 22.10 | 7.09 195 (2-196) C
22 P. steckii PstCYP22-1 | OQE27527.1 209 | 2231 | 7.79 191 (2-192) C
23 P. subrubescens | PsuCYP22 OKP15010.1 209 | 22.22 | 7.83 200 (2-201) C
24 P. vulpinum PvuCYP22-1 | OQE00699.1 208 | 22.18 - 197 (2-198) C

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight;
pl: isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2f: Comparative analysis of cyclophilins of orthogroup PenCYPO6 in different species of

Penicillium
- . Protein MW
S. No. | Penicillium spp. Protein name ACCESSION NO. AA (kDa) pl CLD Loc
1 P. antarcticum PanCYP32 0QD85283.1 288 | 32.44 5.69 159 (38-196) ER
2 P. arizonense ParCYP29 XP 022489368.1 | 264 | 29.61 5.84 159 (38-196) ER
3 P. brasilianumn PbrCYP29 000Q83251.1 265 | 29.72 5.28 162 (33-194) ER
4 P. camemberti PcaCYP29 CRL18667.1 270 | 29.88 5.54 159 (38-196) ER
5 P. chrysogenum PchCYP23 KZN90748.1 214 | 23.73 6.45 159 (38-196) ER
6 P. coprophilum PcoCYP29 OQE41773.1 268 | 29.68 6.15 159 (38-196) ER
7 P. decumbens PdeCYP29 0QD74213.1 263 | 29.55 6.46 159 (38-196) ER
8 P. digitatum PdiCYP30 XP 014537840.1 | 268 | 29.91 5.39 159 (38-196) ER
9 P. expansum PexCYP29 XP 016595680.1 | 268 | 29.73 5.70 159 (38-196) ER
10 P. flavigenum PFICYP29 OQE28056.1 269 | 29.84 6.15 159 (38-196) ER
11 P. freii PfrCYP29 KUM58093.1 268 | 29.71 5.54 159 (38-196) ER
12 P. griseofulvum PgrCYP29 KXG52606.1 271 | 29.96 6.93 159 (38-196) ER
13 P. italicum PitCYP36 KGO76066.1 337 | 36.98 | ElOB 159 (106-264) ER
14 P. nalgiovense PnaCYP37 OQE91950.1 340 | 37.71 7.02 159 (106-264) ER
15 P. nordicum PnoCYP23 K0S45894.1 212 | 23.45 7.84 158 (39-196) ER
16 P. occitanis PocCYP22-1 | PCH02504.1 207 - 6.21 160 (38-197) ER
17 P. oxalicum PoxCYP23 EPS28743.1 213 | 23.64 6.61 159 (38-196) ER
18 P. polonicum PpoCYP29 0QD68220.1 268 | 29.66 5.54 159 (38-196) ER
19 P. roqueforti ProCYP29 CDM27801.1 265 | 29.53 5.72 159 (38-196) ER
20 P. rubens PruCYP29 XP 002565809.1 | 265 | 29.4 6.46 159 (38-196) ER
21 P. solitum PsoCYP29 0QD95123.1 268 | 29.73 5.55 159 (38-196) ER
22 P. steckii PstCYP29 OQE27867.1 266 | 29.6 5.91 159 (38-196) ER
23 P. subrubescens PsuCYP29 0K095621.1 266 | 29.77 5.48 159 (38-196) ER
24 P. vulpinum PvuCYP29 OQE06008.1 261 | 29.21 6.54 159 (38-196) ER

AA: amino acids; CLD: cyclophilin-like domain; ER: endoplasmic reticulum; kDa: kilodalton; Loc: localization; MW:
molecular weight; pl: isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2g: Comparative analysis of cyclophilins of orthogroup PenCYPQ7 in different species of Penicillium

S. No. | Penicillium spp. Protein Protel_n AA MW pl CLD TPR domain Loc
name accession no. (kDa)

1 P. antarcticum PanCYP42 0QD82010.1 385 | 42.30 5.79 179 (9-187) 34 (310-343) C
2 P. arizonense ParCYP39 XP_022485085.1 361 | 39.95 5.56 155 (9-163) 34 (298-331) C
3 P. brasilianumn PbrCYP41 00Q84995.1 379 | 41.97 6.06 168 (12-179) 34 (309-342) C
4 P. chrysogenum - - - - - - - -
5 P. coprophilum - - - - - - - -
6 P. decumbens - - - - - - - -
7 P. digitatum PdiCYP41 XP_014538180.1 372 | 41.27 5.92 165 (9-173) 34 (309-342) C
8 P. flavigenum - - - - - - - -
9 P. freii PfrCYP41 KUM59399.1 372 | 41.14 6.06 165 (9-173) 34 (309-342) C
10 P. nalgiovense PnaCYP41 OQE72690.1 373 | 41.20 5.78 165 (9-173) 34 (309-342) C
11 P. nordicum PnoCYP39 KOS45707.1 355 | 39.35 5.90 149 (9-157) 34 (198-231) C
12 P. occitanis PocCYP40 PCG90929.1 371 | 40.79 5.93 165 (9-173) 34 (308-341) C
13 P. oxalicum PoxCYP41 EPS26772.1 372 | 41.36 5.93 166 (9-174) 34 (309-342) C
14 P. polonicum - - - - - - - -
15 P. roqueforti ProCYP41 CDM32075.1 372 | 4118 | 6.29 165 (9-173) 39 (309-348) C
16 P. rubens PruCYpP41 XP_002563022.1 372 | 41.16 5.91 165 (9-173) 34 (309-342) C
17 P. steckii PstCYP40 OQE29790.1 373 | 40.96 6.16 164 (11-174) 34 (310-343) C
18 P. subrubescens | PsuCYP38 OK097230.1 343 | (GHE | BBE 128 (17-144) 34 (280-313) C
19 P. vulpinum PvuCYP33 | OQE09577.1 302 | 33.40 | 550 102 (1-103) 34 (239-272) C
20 a P. camemberti PcaCYP7 CRL20414.1 73 7.94 7.95 56 (10-66) -

20b P. camemberti PcaCYP33 CRL20413.1 303 | 33.38 5.33 102 (1-103) 34 (239-272) C
21 a P. expansum PexCYP8 XP_016602215.1 73 7.95 9.65 58 (10-68) -

21b P. expansum PexCYP33 XP_016602216.1 302 | 33.34 5.42 102 (1-103) 34 (239-272) C
22 a P. griseofulvum PgrCYP7 KXG45958.1 73 7.96 9.36 57 (10-67) -

22b P. griseofulvum PgrCYP33 KXG45957.1 302 | 3333 | 543 102 (1-103) 34 (239-272) C
23a P. italicum PitCYP8 KG077399.1 73 8.00 8.98 58 (10-68) -

23 b P. italicum PitCYP33 KGO77400.1 302 | 3331 5.42 102 (1-103) 34 (239-272) C
24 a P. solitum PsoCYP7 0QD88558.1 73 7.96 7.93 56 (10-66) -

24 b P. solitum PsoCYP33 0OQD88555.1 302 | 33.34 5.42 102 (1-103) 34 (239-272) C

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; pl: isoelectric point; TPR:
tetratricopeptide repeat. Partial proteins (may nonfunctional due to incomplete CLD domains) are highlighted in gray color). Red color represents lowest
value and green shows highest value.




Supplementary Table S2h: Comparative analysis of cyclophilins of orthogroup PenCYPO08 in different species of Penicillium

NS(')_ Penicillium spp. ngﬁ:m Zcfgetsslinon no. AA ('l\(/l[\)/;/) pl CLD RRM domain | Loc
1 P. antarcticum | PanCYP52 | OQD83063.1 457 | 52.52 | 559 170 (2-171) 83 (245-327) N
2 P. arizonense ParCYP67 XP_022485256.1 | 589 | B67.55 | 5.32 | 170 (135-304) 83 (378-460) N
3 P. brasilianumn | PbrCYP55 00Q87529.1 484 | 55.37 | 5.98 170 (2-171) 71 (250-320) N
4 P. camemberti PcaCYP51 CRL29953.1 452 | 51.73 | 5.50 170 (2-171) 83 (245-327) N
5 P. chrysogenum | PchCYP50 KZN88869.1 444 | 50.81 | 5.76 170 (2-171) 83 (245-327) N
6 P. coprophilum - - - - - - - -
7 P. decumbens - - - - - - - -
8 | P.digitatum PdiCYP47 [ XP_014532860.1 | 428 | [lg | 4.68 170 (2-171) 83 (245-372) | N
9 P. expansum PexCYP49 | XP 016596415.1 [ 444 | 49.44 | B8 170 (2-171) 83(245-327) | N
10 | P. flavigenum PfICYP51 OQE27131.1 448 | 51.24 | 5.49 170 (2-171) 83 (245-327) N
11 P. freii PfrCYP51 KUM63769.1 452 | 51.77 | 5.42 170 (2-71) 83 (245-327) N
12 | P. griseofulvum | PgrCYP50 KXG51883.1 439 | 50.01 | 5.68 170 (2-171) 83 (245-327) N
13 P. italicum PitCYP51 KGO77145.1 464 | 51.82 | 4.66 170 (2-171) 83 (248-326) N
14 | P. nalgiovense PnaCYP48 OQE74228.1 436 | 48.65 | 4.63 170 (2-171) 83 (245-327) N
15 P. nordicum PnoCYP51 KOS37305.1 452 | 51.78 | 542 170 (2-171) 83 (245-327) N
16 | P. occitanis PocCYP49 | PCH07127.1 452 | 49.84 | 4.72 169 (2-170) 83 (245-326) N
17 | P. oxalicum PoxCYP54 EPS30915.1 479 | 5451 | 631 170 (2-171) 79 (248-326) N
18 | P. polonicum - - - - - - - -
19 | P. roqueforti ProCYP50 CDM29153.1 444 | 50.59 | 5.65 170 (2-171) 83 (245-327) N
20 | P. rubens PruCYP50 | XP_002568227.1 | 444 | 50.81 | 5.76 169 (2-170) 83 (245-327) N
21 | P.solitum PsoCYP51 0QD90267.1 451 | 51.51 | 5.49 170 (2-171) 83 (248-326) N
22 | P. steckii PstCYP51 OQE29724.1 448 | 51.45 | 5.73 169 (2-170) 83 (244-326) N
23 | P.subrubescens | PsuCYP54 OKP13294.1 478 | 54.4 | 5.85 170 (2-172) 83 (245-327) N
24 | P.vulpinum PvuCYP51 | OQE05593.1 448 | 51.09 | 5.76 170 (2-171) 83 (245-327) N

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; N:
nucleus; pl: isoelectric point; RRM: RNA recognition motif. Red color represents lowest value and green shows highest value.




Supplementary Table S2i: Comparative analysis of cyclophilins of orthogroup PenCYPO09 in different species of Penicillium

NS(')_ Penicillium spp. Protein name Zcfgetsslinon o, AA (Illﬂ[\)/;/) pl CLD Loc
1 P. antarcticum PanCYP60 0QD79390.1 545 60.17 8.26 171 (14-184) N
2 P. arizonense ParCYP60 XP 022492184.1 | 547 60.35 8.70 171 (14-184) N
3 P. brasilianumn PbrCYP60 00Q88953.1 554 60.77 | 8.28 171 (14-184) N
4 | P. camemberti PcaCYP60 CRL27976.1 544 | 60.14 | [FHE 171 (14-184) N
5 P. chrysogenum PchCYP60 KZN89067.1 543 60.07 8.59 171 (14-184) N
6 P. coprophilum - - - - - - -
7 P. decumbens - - - - - - -
8 | P.digitatum PdiCYP60 XP 014533773.1 | 546 | 60.66 | 8.60 171 (14-184) N
9 P. expansum PexCYP60 XP 016596923.1 | 545 60.39 7.10 171 (14-184) N
10 | P. flavigenum - - - - - - -
11 P. freii PfrCYP60 KUM59792.1 544 60.29 8.02 171 (14-184) N
12 | P. griseofulvum PgrCYP60 KXG51474.1 544 60.34 8.27 171 (14-184) N
13 | P.italicum PitCYP60 KGO76191.1 545 60.33 7.10 171 (14-184) N
14 | P. nalgiovense PnaCYP59 OQE82711.1 540 | OGN | 8.01 171 (14-184) N
15 | P. nordicum PnoCYP65 K0OS39527.1 594 65.78 8.76 171 (64-234) N
16 | P. occitanis PocCYP62 PCG98687.1 565 62.80 7.18 171 (14-184) N
17 P. oxalicum PoxCYP62-2 EPS34997.1 567 62.52 6.94 171 (14-184) N
18 | P. polonicum PpoCYP60 0QD60247.1 544 60.20 6.77 171 (14-184) N
19 | P. roqueforti ProCYP60 CDM29813.1 545 60.18 7.59 171 (14-184) N
20 | P. rubens PruCYP60 XP 002568462.1 | 543 60.07 8.59 171 (14-184) N
21 | P. solitum PsoCYP60 0QD86006.1 544 60.24 7.07 171 (14-184) N
22 P. steckii PstCYP60 0OQE?22485.1 544 60.18 8.03 171 (14-184) N
23 | P. subrubescens PsuCYP60 OKP12258.1 553 60.82 | 8.46 171 (14-184) N
24 | P.vulpinum - - - - - - -

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; N:

nucleus; pl: isoelectric point. Red color represents lowest value and green shows highest value.




Supplementary Table S2j:

Comparative analysis of cyclophilins of orthogroup PenCYP10 in different species of Penicillium

S

Protein

MW

U box domain/

N('). Penicillium spp. | Protein name ACCESSION NO. AA (kDa) pl CLD PP2C domain® Loc
Start (AA) Start (AA)
1 P. antarcticum PanCYP62 0QD86755.1 574 16209 |7.71 157 (308-464) 72 (45-116) N
2 P. arizonense ParCYP126 XP_022493905.1 | 1183 | 126.82 - 157 (308-464) 3327 %7(2:__113:())) N N
3 P. brasilianumn | PbrCYP66 00Q0Q85525.1 613 | 66.47 | 8.93 156 (305-460) 72 (86-157) N
4 P. camemberti PcaCYP62 CRL26136.1 573 | 62.15 | 8.45 157 (305-461) 72 (45-116) N
5 P. chrysogenum | PchCYP62 KZN88196.1 571 | 62.1 7.24 157 (304-460) 72 (45-116) N
6 P. coprophilum | PcoCYP62 OQE45095.1 573 | 62.26 | 7.73 157 (305-461) 72 (45-116) N
7 P. decumbens - - - - - - - -
8 P. digitatum PdiCYP62 XP 014532357.1 | 573 | 62.12 | 8.46 157 (305-461) 72 (45-116) N
9 P. expansum PexCYP62 XP 016602528.1 | 573 | 62.15 | 8.45 157 (305-461) 72 (45-116) N
10 P. flavigenum PfICYP61 0OQE32414.1 571 | 61.91 |8.45 157 (304-460) 72 (45-116) N
11 P. freii PfrCYP62 KUM®62866.1 572 [ 62.07 |7.73 157 (305-461) 72 (45-116) N
12 | P. griseofulvum | PgrCYP62 KXG47693.1 572 | BB |8.63| 157 (304-460) 72 (45-116) N
13 P. italicum PitCYP65 KG067615.1 604 | 65.63 | 8.40 157 (305-461) 72 (45-116) N
14 P. nalgiovense PnaCYP62 OQE94151.1 571 | 62.08 |7.74 157 (304-460) 72 (45-116) N
15 P. nordicum PnoCYP62 KOS47498.1 573 [62.18 | 7.24 157 (305-461) 72 (45-116) N
16 P. occitanis PocCYP64 PCG96974.1 581 | 64.06 | 8.63 156 (309-464) 73 (45-117) N
17 P. oxalicum PoxCYP62-1 EPS32379.1 572 | 62.35 |8.19 157 (308-464) 74 (42-115) N
18 P. polonicum PpoCYP62 0QD71244.1 572 [ 62.06 | 7.73 157 (305-461) 72 (45-116) N
19 P. roqueforti ProCYP62 CDM31005.1 573 | 62.34 | 8.18 157 (305-461) 72 (45-116) N
20 P. rubens PruCYP62 XP 002567457.1 | 571 | 62.1 7.24 157 (304-460) 72 (45-116) N
21 P. solitum PsoCYP62 OQE03396.1 573 [ 62.12 | 8.45 157 (305-461) 72 (45-116) N
22 P. steckii PstCYP62 OQE31306.1 576 | 62.67 | 8.16 157 (308-464) 72 (45-116) N
23 P. subrubescens | PsuCYP61 OKP14436.1 571 [ 61.96 |6.92 156 (307-462) 72 (45-116) N
24 P. vulpinum PvuCYP62 OQE07304.1 573 | 62.44 | 8.18 157 (349-505) 72 (45-116) N

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; pl: isoelectric

point; PP2C: Protein phosphatase 2 C. Red color represents lowest value and green shows highest value.




Supplementary Table S2k: Comparative analysis of cyclophilins of orthogroup PenCYP11 in different species of Penicillium

NS(')_ Penicillium spp. | Protein name acczggitoes]nno. AA ('i\(/l[\)/;/ ) pl CLD WD repeats Loc
1 P. antarcticum PanCYP69 0QD83865.1 627 6.05 150 (477-626) 231 (72-303) N
2 P. arizonense ParCYP69 XP_022483413.1 | 627 | 69.26 | 6.13 150 (477-626) 231 (72-303) N
3 P. brasilianumn | PbrCYP72 00Q91529.1 657 | 7246 | 6.28 150 (507-656) 164 (102-266) N
4 P. camemberti | PcaCYP69 CRL18291.1 627 | 69.56 | 6.14 | 150 (477-626) 164 (72-236) N
5 P. chrysogenum | PchCYP69 KZN90456.1 627 | 69.51 | 6.38 150 (477-626) 237 (73-310) N
6 P. coprophilum | PcoCYP69 OQE42181.1 627 | 69.56 | 6.10 150 (477-626) 231 (72-303) N
7 P. decumbens PdeCYP69 0QD76092.1 629 | 69.56 | 6.35 150 (479-628) 231 (74-305) N
8 P. digitatum PdiCYP69 XP_014533512.1 | 627 | 69.6 | 6.28 150 (477-626) 164 (72-236) N
9 P. expansum PexCYP69 XP_016602951.1 | 627 | 69.48 | 6.19 150 (477-626) 237 (73-310) N
10 | P. flavigenum PfICYP69 OQE25910.1 627 | 69.48 | 6.28 150 (477-626) 164 (72-236) N
11 | P. freii PfrCYP69 KUM®60563.1 627 | 69.52 | 6.10 | 150 (477-626) 238 (72-310) N
12 | P. griseofulvum | PgrCYP69 KXG54260.1 627 | 695 | 6.19 150 (477-626) 238 (72-310) N
13 | P. italicum PitCYP69 KGO77757.1 627 | 69.55 | 6.19 | 150 (477-626) 238 (72-310) N
14 | P. nalgiovense PnaCYP69 OQE89342.1 627 | 69.61 | 6.24 150 (477-626) 238 (72-310) N
15 | P. nordicum PnoCYP69 KOS44474.1 627 | 69.3 | 6.19 | 150 (477-626) 164 (72-236) N
16 | P. occitanis PocCYP70 PCG89336.1 631 | 70.39 | 6.12 151 (480-631) 221 (75-296) N
17 | P. oxalicum PoxCYP69 EPS29520.1 629 | 69.82 | 6.22 150 (479-628) 254 (74-328) N
18 | P. polonicum PpoCYP69 0QD63852.1 627 | 69.49 | 6.10 150 (477-626) 238 (72-310) N
19 | P. roqueforti ProCYP69 CDM27419.1 627 | 69.41 | 6.62 150 (477-626) 163 (72-235) N
20 | P.rubens PruCYP69 XP_002566139.1 | 627 | 69.51 | 6.38 150 (477-626) 238 (72-310) N
21 | P.solitum PsoCYP69 0QD97237.1 627 | 69.52 | 6.14 150 (477-626) 164 (72-236) N
22 | P. steckii PstCYP69 OQE28371.1 629 | 69.81 - 150 (479-628) 164 (74-238) N
23 | P. subrubescens | PsuCYP69 OKP10113.1 629 | 69.57 | 6.19 150 (479-628) 164 (74-238) N
24 | P.vulpinum PvuCYP69 OQE00515.1 627 | 69.47 | 6.22 150 (477-626) 238 (72-310) N

AA: amino acids; CLD: cyclophilin-like domain; kDa: kilodalton; Loc: localization; MW: molecular weight; N: nucleus; pl: isoelectric

point; WD: tryptophan-aspartate repeats. Red color represents lowest value and green shows highest value.




Supplementary Table S2I: Comparative analysis of cyclophilins of orthogroup PenCYP12 in different species of Penicillium

N86 Penicillium spp. | Protein name accpeggitgrznno_ AA (I‘\(/g/g) pl CLD domain GL'(I;%S;EZ Loc
1 P. antarcticum - - - - - - _ i
2 P. arizonense - - - - - - _ i
3 P. brasilianumn - - - - - - _ ;
4 P. camemberti - - - - - - _ i
5 P. chrysogenum - - - - - - - N

i 28 (130-157)
6 P. coprophilum | PcoCYP121 OQE46439.1 | 1110 | 121.93 5.78 155 (954-1108) 27 (188-214) C
7 P. decumbens - - - - - _ _ N
8 P. digitatum - - - - - _ N N
9 P. expansum - - - - - - } j
10 P. flavigenum - - - - - _ - ;
11 P. freii - - - - - - ; :
i 29 (126-156)
12 P. griseofulvum | PgrCYP121 KXG45441.1 | 1108 | 121.89 | 5.60 155 (952-1106) 27 (186-212) C
13 P. italicum - - - - - _ ; :
14 P. nalgiovense - - - - - _ - .
15 P. nordicum - - - - - _ - .
16 P. occitanis - - - - - _ - .
17 P. oxalicum - - - - - _ - :
18 P. polonicum - - - - - _ - .
19 P. roqueforti - - - - - _ - .
20 P. rubens - - - - - _ ; :
21 P. solitum - - - - - _ ; :
22 P. steckii - - - - - _ ; :
23 P. subrubescens - - - - - i N :
24 P. vulpinum - .

AA: amino acids; C: cytosol; CLD: cyclophilin-like domain; GIT_SDH: Spa2 homology domain (SHD) of GIT {G-protein
coupled receptor (GPCR)-kinase-interacting protein}; kDa: kilodalton; Loc: localization; MW: molecular weight; pl: isoelectric
point.




Supplementary Table S3a: Percentage identity and similarity of cyclophilins of orthogroup PenCYP01
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99.4

98.2

914

93.8

96.3

95.7

96.9

85.8

85.8

96.3

20. ProCYP17

61.8

96.3

96.9

95.1

100

99.4

98.1

93.2

994

100

99.4

98.8

994

100

994

98.2

914

95.1

98.8

96.9

99.4

87

87

98.1

21. PruCYP17

62.4

95.7

96.3

944

994

100

97.5

944

98.8

994

100

99.4

98.8

994

100

98.8

92

944

994

99.4

975

86.4

87.7

96.3

22. PsoCYP17

61.8

96.3

96.9

95.1

100

994

98.1

93.2

994

100

994

98.8

994

100

994

98.2

914

95.1

98.8

100

99.4

87.7

87.7

98.8

23. PstCYP17-2

61.8

98.8

98.1

98.1

96.3

95.7

96.3

95.7

96.9

96.3

95.7

95.1

96.3

96.9

95.7

95.1

93.2

96.9

95.1

96.3

95.7

96.3

93.8

86.4

24. PsuCYP17

61.2

97.5

96.9

98.8

93.8

93.2

93.8

96.3

94.4

93.8

93.2

92.6

93.8

94.4

93.2

93.3

92

97.5

92.6

93.8

93.2

93.8

97.5

86.4

25. PvuCYP17

61.8

96.3

96.9

95.1

100

99.4

98.1

93.2

994

100

99.4

98.8

994

100

994

98.2

914

95.1

98.8

100

99.4

100

96.3

93.8

Similarity

Identity

Red color represents lowest and green shows highest percentage value.




Supplementary Table S3b Percentage |dent|ty and similarity of cyclophilins of orthogroup PenCYP02

1 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1. hCYPA 53.8 55.2 54.6 47.3 53.9 54.6 55.2 55.2 55.2 | 55.7 | 55.2 | 54.9 | 55.7 | 54.4 | 53.9 | 51.1 | 54.6 | 54.6 | 55.2 | 54.1 | 53.3 | 56.3
2. PbrCYP19 67.4 85.6 | 86.7 | 77.2 | 89.5 | 86.2 | 86.2 | 87.3 | 85.6 | 86.2 | 86.7 | 86.3 | 85.6 | 80.7 | 91.2 | 83.4 | 85.6 | 86.7 | 85.6 | 90.6 | 96.1 | 86.7
3. PcaCYP18-2 68.8 | 91.2 954 | 80.1 | 88.8 | 97.1 | 97.7 96 | 983 | 954 | 97.7 | 948 | 97.7 | 821 | 84.4 | 90.9 | 97.1 | 954 | 994 85 | 85.6 | 96.5
4. PchCYP19 68.8 | 91.2 | 98.8 82 | 87.7 | 954 96 [ 99.4 | 954 | 948 | 97.1 | 98.3 | 954 | 80.4 | 87.2 | 88.2 | 96,5 | 100 | 95.4 | 86.7 | 87.3 96
5. PcoCYP22-2 58.3 | 81.1 | 825 | 835 78.2 | 80.1 | 80.6 | 82.5 | 80.6 | 81.6 | 81.6 | 81.6 | 80.6 | 70.9 | 76.8 | 83.5 | 81.1 82 | 80.1 | 76.7 | 78.2 82
6. PdeCYP19 67.6 | 945 | 93.9 | 92.7 | 825 88.8 | 89.4 | 88.3 | 89.4 | 89.4 | 89.4 | 87.2 | 88.3 | 81.6 | 85.5 | 87.2 | 89.9 | 87.7 | 89.4 | 88.9 | 86.7 | 88.8
7. PdiCYP19 68.8 | 91.7 | 98.8 | 98.8 | 825 | 92.7 98.3 96 | 97.7 | 954 | 98.3 | 94.8 | 96.5 81855 |904 | 97.7 | 954 | 97.7 | 85.6 | 86.2 | 96.5
8. PexCYP18-3 68.8 | 91.7 | 99.4 | 99.4 83 | 933 | 994 96.5 | 98.3 96 | 98.8 | 954 | 97.1 81855909 | 983 96 | 98.3 | 85.6 | 86.2 | 97.1
9. PfICYP18-2 68.8 | 91.2 | 98.8 | 100 | 83.5 | 92.7 | 98.8 | 994 96 | 954 | 97.7 | 98.9 96 81 | 87.7 | 888 | 97.1 | 994 96 | 87.2 | 87.8 | 96.5
10. PfrCYP18-2 68.8 | 91.2 | 100 | 98.8 | 82.5 | 93.9 | 98.8 | 99.4 | 98.8 96 | 98.3 | 94.8 | 98.8 81 | 849 | 925 | 97.7 | 954 | 98.8 85| 856 | 97.7
11. PgrCYP18-2 69.4 | 92.8 | 98.8 | 98.8 | 83.5 | 944 | 98.8 | 99.4 | 98.8 | 98.8 96 | 943 96 81 | 86.6 | 88.8 | 97.1 | 94.8 | 954 | 86.7 | 86.2 | 98.3
12. PitCYP18-3 68.8 | 91.7 | 99.4 | 99.4 83 | 93.3 | 99.4 | 100 | 99.4 | 994 | 994 96.6 | 97.1 81 ]86.6 | 909 | 98.3 | 97.1 | 98.3 | 85.6 | 86.7 | 97.1
13. PnaCYP19 68.4 | 90.6 | 97.7 | 98.9 83 1922|977 | 983|989 | 97.7 | 97.7 | 98.3 94.8 | 80.6 | 86.7 | 87.8 96 | 98.3 | 94.8 | 86.7 | 86.8 | 95.4
14. PnoCYP18-2 | 68.8 | 90.6 | 99.4 | 98.3 82 1933 | 983|988 | 983|994 | 983 | 988 | 97.1 81 1849|914 | 965 | 954 | 97.7 85| 856 | 97.7
15. PocCYP19 66.5 | 88.4 | 89.9 | 894 - 91.6 | 89.9 | 89.9 | 89.4 | 89.9 | 89.9 | 89.9 | 89.4 | 89.4 817 | 775 81804 | 821|822 | 812|816
16. PoxCYP19 67.6 | 93.9 | 92.7 | 93.9 84 1939 | 93.3 | 939 | 939 | 92.7 | 944 | 93.9 | 93.3 | 92.2 | 89.9 81.8 | 855 | 87.2 | 84.4 | 89.4 | 90.6 | 87.2
17. PpoCYP20 63.6 | 88.8 | 925|914 | 859 | 904 | 914 92 1914 | 925 | 914 92 | 90.9 92 | 86.1 | 89.3 904 | 882 | 914 | 824 | 82.9 | 904
18. ProCYP18-3 68.8 | 91.2 | 98.8 | 100 | 83.5 | 92.7 | 98.8 | 99.4 | 100 | 98.8 | 98.8 | 99.4 | 98.9 | 98.3 | 89.4 | 93.9 | 914 96.5 | 97.7 | 86.1 | 86.7 | 97.1
19. PruCYP19 68.8 | 91.2 | 98.8 | 100 | 83.5 | 92.7 | 98.8 | 99.4 | 100 | 98.8 | 98.8 | 99.4 | 98.9 | 98.3 | 89.4 | 93.9 | 91.4 | 100 95.4 | 86.7 | 87.3 96
20. PsoCYP18-3 | 68.8 | 91.2 | 100 | 98.8 | 82.5 | 93.9 | 98.8 | 99.4 | 98.8 | 100 | 98.8 | 99.4 | 97.7 | 99.4 | 89.9 | 92.7 | 92.5 | 98.8 | 98.8 85 | 85.6 | 96.5
21. PstCYP19 66.7 | 945 | 90.6 | 91.1 | 80.6 | 94.4 | 90.6 | 90.6 | 91.1 | 90.6 | 91.1 | 90.6 | 91.1 90 | 92.8 95 | 88.2 | 91.1 | 91.1 | 90.6 89.5 | 86.7
22. PsuCYP19 66.3 | 97.8 | 91.7 | 92.8 | 825 | 92.8 | 92.3 | 92.3 | 92.8 | 91.7 | 92.8 | 92.3 | 92.3 | 91.2 | 87.3 | 93.4 | 89.3 | 92.8 | 92.8 | 91.7 | 945 87.3
23.PvuCYP18-2 | 694 | 923 | 98.8 | 98.8 | 83.5 | 93.9 | 988 | 99.4 | 98.8 | 98.8 | 100 | 99.4 | 97.7 | 98.3 | 89.4 | 944 | 914 | 98.8 | 98.8 | 98.8 | 91.1 | 92.8

Identity

Similarity




Sup Iementary Table S3c Percentage |dent|ty and similarity of cyclophilins of orthogroup PenCYP03

1 10] 11] 12] 13] 14 15] 16 17 18] 19[ 20 21| 22
1. hCYPA 60.9 60.9 58.3 59.2 58.3 50.2 60.9 60.3 48.4 | 486 | 59.8 | 48.8 | 48.6 | 59 | 59.2 | 58 | 58.3 | 59.2 | 495 | 57.7 | 49.1
2.PanCYP18 72.8 948 | 83.9 | 832 [ 82.8 | 689 | 86.7 | 844 | 67 | 678 | 855 | 66| 67.3 | 66.3 | 83.2 | 82.9 | 82.8 | 83.2 | 68.3 | 81.6 | 69.7
3.ParCYP18-2 | 72.3 | 97.7 839 | 84.4 | 833 [ 69.4 | 855 | 83.8 | 67.5 | 69.7 | 84.4 | 66.5 | 69.2 | 66.9 | 82.1 | 82.3 | 83.3 | 844 | 67.8 | 81| 697
4.PbrCYP18-2 | 713908 | 89.7 85.1 | 82.8 | 72.3 [ 845 | 85.1 | 68.4 | 69.2 | 845 | 67.5 | 68.7 | 65.4 | 86.2 | 82.3 | 82.8 | 85.1 | 74.1 | 93.7 | 69.7
5.PcaCYP18-1 | 74.6 | 90.8 | 90.2 | 89.7 914 | 67.5 | 95.4 [ 942 | 736 | 79.6 | 965 | 73.1 | 79.6 | 66.9 | 832 | 92.6 | 91.4 | 98.8 | 70.2 | 83.9 | 79.1
6. PchCYP18-2 | 71.3 | 89.7 | 90.2 | 89.1 | 96.6 68.4 | 91.4 | 925 [ 79.2 | 749 | 91.4 [ 783 [ 749 | 67 | 83.9 [ 89.1 | 100 | 91.4 | 69.3 | 82.2 | 75.4
7.PdeCYP22-2 | 60.7 | 72.8 | 73.8 [ 75.2 | 73.8 | 73.3 68.9 | 69.4 | 77.8 [ 782 | 689 | 77.4 | 76.8 | 54 | 709 | 69.4 | 68.4 | 68 | 783 | 72.3 | 79.1
8. PAiCYP18 74.6 | 90.8 | 90.2 [ 89.7 | 100 | 96.6 | 73.8 965 | 745 | 77.7 [ 98.8 | 745 | 76.8 | 66.3 | 85| 93.7 | 91.4 | 954 | 70.2 | 83.3 | 80.1
9.PexCYP18-2 | 74.6 | 90.2 | 89.6 | 89.1 | 988 | 96 | 73.8 | 98.8 75| 768 | 965 | 75768 | 69.1 | 84.4 | 93.7 | 925 | 94.2 | 69.8 | 84.5 [ 78.2 |
10.PAICYP22-2 | 585 | 73.1 | 73.6 | 73.1 | 78.3 [ 81.6 | 85.8 | 783 | 77.8 92 [ 745|976 | 91|544|675[736|79.2[736| 77[679] 92| &
11.PfrCYP22-2 | 61.1 [ 73.9 [ 744 | 73 | 815 79.6 | 87.2 | 815 | 80.6 | 96.7 78.7 | 915 | 96.7 | 54.6 | 68.7 | 75.8 | 74.9 | 78.7 | 76.4 | 68.7 | 96.2 | <
12.PitCYP18-2 | 74.6 | 90.8 [ 90.2 | 89.7 | 100 | 96.6 | 73.8 | 100 | 98.8 | 78.3 | 815 745 | 76.8 | 669 | 85| 94.9 | 914 | 954 | 702 | 83.3 | 80.1 | ©
13.PnaCYP22-2 | 58.5 | 73.1 [ 73.1 | 73.1 | 78.8 | 816 | 858 | 78.8 | 78.3 | 99.1 | 96.7 | 78.8 906 | 539 | 67731783 |731[765] 67| 92| ~
14.PnoCYP22-2 | 60.7 | 735 | 739 | 72.5 [ 80.6 | 79.1 | 86.7 | 80.6 | 80.6 | 96.2 | 99.1 | 80.6 | 96.2 542 | 67.3 | 75.8 | 749 | 796 | 75.5 | 67.8 | 94.8
15. PocCYP18 70 | 775 | 78 776|798 | 79.3 | BN | 78.6 | 80.3 | 65.1 [ 65.4 | 78.6 | 65.1 | 65.4 652 | 67.2 | 67| 67.4 | 54.3 | 65.4 | 55.1
16. PoxCYP18 717 | 89 [86.7 | 89.7 | 896 |89.1 | 748 896 | 89 722 | 73896 | 72.6 | 725 | 763 817 | 83.9 | 832 [ 70.7 | 856 | 70.1
17.ProCYP18-2 | 73.1 | 88 (886 | 886 | 96937748 | 96|97.1[77.4 796 | 96| 778|796 |77.7 | 869 89.1 [ 91.4 | 70.7 [ 823 | 777
18.PruCYP18-2 | 713 [ 89.7 [ 90.2 [ 89.1 | 96.6 | 100 | 73.3 | 96.6 | 96 | 81.6 | 79.6 | 96.6 | 81.6 | 79.1 | 79.3 [ 89.1 | 93.7 91.4 [ 69.3 | 822 | 75.4
19. PsoCYP18-2 741 90.2 | 89.6 [ 89.1 | 99.4 | 96 | 743 [ 99.4 | 983 | 77.8 | 81 | 99.4 | 783 [ 80.1 [ 803 | 89 | 954 | 96 702 | 83.9 | 79.1
20. PStCYP22-2 61 | 727 | 71.7 | 785 | 732 | 75.1 | 87.4 | 73.2 | 727 | 844 | 82 | 732 | 849 | 815 | 65.4 | 746 | 741 | 751 | 727 741 | 77.8
21. PsuCYP18 718 [ 89.1 | 87.4 | 954 | 885 | 87.9 | 76.7 | 885 | 885 | 72.2 | 72 [ 885 | 722 | 71.6 | 77 | 89.7 | 88.6 | 87.9 | 87.9 | 77.6 69.2
22.PvuCYP22-2 | 60.7 [ 749 | 744 | 735 | 82791 |86.7 | 8| 81967995 | 82 972|986 | 64735 79.6|79.1[815 82573

Similarity




Supplementary Table S3d: Percentage identity and similarity of cyclophilins of orthogroup PenCYP04

1 2 3 4 5 6 7 8 9] 10] 1] 12] 13] 14] 15[ 16[ 17[ 18] 19 20
1. hCYPA 606 | 637 | 62| 626 | 606 | 62| 63.2 | 62.6 | 63.2 | 60.8 | 63.7 | 63.2 | 63.2 | 63.2 | 63.7 | 62 | 63.7 | 59.6 62
2. ParCYP18-1 719 857 | 845 863 | 61.7 | 839 | 857 | 845 | 857 | 85.7 | 85.1 | 85.1 | 85.1 | 83.9 | 86.3 | 845 | 851 | 61.7 | 857
3. PcaCYP17-2 726 | 89.9 929 | 946 | 619 | 946 | 952 | 935 | 97| 929 | 96.4 | 94.6 | 958 | 97.6 | 96.4 | 92.9 | 982 | 631 | 952
4. PchCYP18-1 732 | 911 976 923 619 | 94| 94| 976 929 | 923 | 94| 97| 935 935 | 935 | 100 | 935 | 63.7 | 935
5. PcoCYP18 726 | 91.7 | 97 | 96.4 621 929 | 935 917 | 929 | 94| 946 | 923 | 935 | 929 | 958 | 92.3 | 952 | 643 | 958
6. PdeCYP17-1 733 | 737 | 72| 738 726 619 | 625 619 | 619 | 613 | 63.1 | 61.3 | 625 | 61.9 | 62.1 | 61.9 | 61.9 | 61.8 | 63.1
7. PAiCYP17-2 732 | 905 | 976 | 976 | 964 | 72 958 | 935 929 | 929 | 958 | 935 | 94| 946 | 946 | 94| 952 | 63.1 94
8. PexCYP18-1 738 | 905 | 976 | 964 | 96.4 | 726 | 96.4 935 946 | 923 | 97| 935 946 | 952 | 958 | 94 | 958 | 643 9]
9. PAICYP18-1 732 899 | 97| 994 958 738 | 97| 958 935 917 | 935 | 97[ 929 94| 929[ 976| 94[625[ 929 &
10. PfrCYP18-1 726 | 905 988 | 976 | 964 | 726 | 976 | 988 | 97 905 946 935[ o4 o7[o52[029[ 952 6L9| 935| ¢
11. PgrCYP18-1 732 | 917 97| 964 | 958 | 732 | 97 | 95.2 | 958 | 96.4 935 911 | 917 | 929 | 923 | 92.3 | 94.6 | 64.3 9% | ©
12. PitCYP18-1 744 905 988 | 976 | 97| 726 | 976 | 988 | 97| 988 | 96.4 935 | 958 | 964 | 97| 94| 97| 655| 952
13. PnaCYP18 732 | 899 | 976 | 988 | 958 | 73.2 | 96.4 | 95.2 | 98.2 | 96.4 | 95.8 | 96.4 929 | 935 | 929 | 97| 952 | 625 | 923
14. PnoCYP18-1 738 911 982 | 982 | 958 | 732 | 97| 97| 976 982 | 958 | 98.2 | 97 946 | 958 | 935 952 | 63.7 | 958
15. PpoCYP18 72| 893|988 | 982 | 964 | 72| 976 | 97.6 | 97.6 | 988 | 97 | 988 | 96.4 | 98.2 952 | 935 | 97 625 | 952
16. ProCYP18-1 726|911 982 97| 976 726 | 97| 976 | 96.4 | 98.2 | 958 | 98.8 | 95.8 | 97.6 | 98.2 935 | 958 | 643 | 952
17. PruCYP18-1 732 911 976 | B00 | 964 | 738 | 976 | 96.4 | 99.4 | 97.6 | 964 | 97.6 | 988 | 982 [ 982 | 97 935 | 637 | 935
18. PsoCYP18-1 732 899 100 | 976 | 97| 726 | 976 | 976 | 97| 988 | 97 | 98.8 | 97.6 | 98.2 | 98.8 | 98.2 | 97.6 637 | 958
19. PStCYP17-1 69.7 | 731 | 726 | 72| 732 | 727 | 72| 7206 | WM | 72| 738 | 732 | 714 | 714 | 726 | 732 | 72| 726 64.3
20. PvuCYP18-1 732 905 976 | 982 | 964 | 726 | 976 | 96.4 | 97.6 | 97.6 | 97 | 97.6 | 96.4 | 98.2 | 988 | 97 | 982 | 97.6 | 732

Similarity




Supplementary Table S3e: Percentage identity and similarity of cyclophilins of orthogroup PenCYP05

1] 2] 3| 4] 5] 6] 7 10] 11 ] 12 13] 14| 15] 16] 17 18] 19] 20 21| 22 23] 24 25
1. hCYPA 309 | 30.5 | 31.8 | 30.1 | 315 | 30.6 313 305 30.1 | 31.1 [ 30.1 [ 27.7 | 29.7 [ 30.1 [ 30.1 | 29.1 | 31.8 | 30.1 [ 30.6 | 31.5 | 30.1 [ 30.9 | 33.2 | 30.6
2. PanCYP22 43.1 957 | 87.1 [ 90.9 [ 91.9 [ 90.4 | 86.6 | 92.8 [ 90.9 | 91.9 [ 90.9 [ 76.9 | 90.4 [ 90.1 | 91.4 | 76.2 | 86.6 | 91.4 | 91.4 | 91.9 | 90.9 | 83.7 [ 87.1 | 92.8
3. ParCYP22 44 | 98.1 852 | 90909 [90.4 | 88919 90[909 | 90777 [895[89.2|90.4 | 738 | 87.6 | 90.4|90.4 909 | 90 856 | 87.1] 923
4. PorCYP22 445 | 92.8 | 92.3 86.1 | 87.1 | 84.2 | 86.6 | 86.6 | 85.6 | 86.1 | 86.6 | 71.3 | 85.2 | 85.4 | 86.1 | 77.6 | 885 | 86.1 | 85.2 | 87.1 | 86.6 | 84.2 | 952 | 87.1
5. PcaCYP22 418 | 94.7 [ 947 [ 933 957 | 93.3 [ 86.6 | 96.2 | 96.6 | 96.2 | 99 [ 79.3 | 96.6 | 94.3 [ 995 | 756 | 87.1 [ 995 [ 957 | 95.7 | 99 [ 82.3 | 87.1 | 95.7
6. PchCYP22 433 | 95.7 [ 95.7 [ 94.7 | 96.6 933 | 88957 966|986 | 96.6 | 80.1 [ 957 | 95.7 [ 96.2 | 76.1 | 88 | 96.2 [ 96.2 | 100 | 96.6 | 84.2 | 885 | 95.7
7.PcoCYP22-1 [ 433 | 94.7 | 94.7 [ 92.8 | 95.7 | 96.6 852 | 94.2 | 93.8 [ 933 [ 92.8 | 79.3 | 92.8 [ 915 | 93.3 | 75.6 | 87.1 | 93.3 | 94.7 [ 933 | 92.8 | 82.8 | 85.2 | 957
8.PdeCYP22-1 [ 43.1 | 923 933 (933938947 [ 919 88 | 86.6 | 87.6 | 87.6 | 72.1 | 87.1 | 86.3 | 87.1 | 78.5 | 89.5 [ 87.1 | 86.6 | 88 | 87.6 | 87.6 | 89 | 86.6
9. PdiCYP22 428|952 | 952 [ 92.8 | 97.6 | 97.1 [ 97.1 | 933 96.6 | 96.2 | 96.2 | 79.3 | 96.2 | 943 | 96.6 | 77 | 87.6 | 96.6 | 96.6 | 95.7 | 96.2 | 83.7 | 88 | 95.7
10. PexCYP22 423|943 943928 | 97.6 | 97.6 | 966 | 93.3 | 98.1 96.6 | 97.6 | 79.3 [ 97.6 | 948 | 97.1 [ 756 [ 87.1 | 97.1 | 96.2 [ 96.6 | 97.6 | 82.8 [ 87.1 | 95.7
11.PAICYP22-1 [ 42.8 | 957 | 95.7 | 93.8 | 97.1 | 98.6 | 96.6 | 94.3 | 97.6 | 97.6 97.1 [ 80.1 | 96.2 [ 96.2 | 96.6 | 75.6 | 87.1 | 96.6 | 96.6 | 98.6 | 97.1 | 84.2 | 87.6 | 95.7
12.PfrCYP22-1 | 41.8 | 943 | 943 [ 938 [ 995 | 97.1 | 95.2 [ 943 [ 97.1 | 98.1 | 97.6 793 | 97.6 | 953 [ 995 [ 756 | 88 [ 995|957 | 96.6 | 100 | 833 | 88 | 95.7
13. PgrCYP26 37 | 81.3 | [ 79.7 | 81.7 [ 825 [ 82.1 | 78.9 | 82.1 [ 81.3 | 825 | 813 785 | 80.9 | 79.7 | 61.8 | 725 | 79.7 | 79.7 [ 80.1 | 79.3 | 69.6 | 725 | 813
14. PitCYP22 4231943 1947928981971 (957 | 938|981 | 99 | 97.6 | 98.6 | 813 943 97.1 | 75.6 | 86.6 | 97.1 | 95.7 | 95.7 | 97.6 | 83.3 | 86.6 | 95.2
15.PnaCYP22-1 | 42.7 | 94.8 | 94.8 | 93.4 | 957 | 97.2 | 95.3 [ 93.4 | 96.2 | 96.2 | 97.6 | 96.2 | 83.7 | 96.2 948 | 75858 (948953957 953|835 | 86.3 | 93.8
16.PnoCYP22-1 | 41.8 | 947 | 94.7 [ 93.3 | 100 | 96.6 | 95.7 | 93.8 | 97.6 | 97.6 | 97.1 | 995 | 81.7 [ 98.1 | 95.7 75.1 [ 87.6 | 100 [ 96.2 | 96.2 | 99.5 | 82.8 [ 87.6 | 96.2
17.PocCYP22-2 | 429 [ 88.2 | 87.7 [ 88.2 [ 88.2 | 90.1 | 88.2 [ 90.1 [ 89.2 | 89.2 | 89.6 | 88.7 | 76.4 | 88.2 | 90.1 | 88.2 776 | 75.1 | 75.6 | 76.1 | 75.6 | 77.1 | 76.6 | 74.6
18. PoxCYP22 45| 938 [ 93.8 | 957 | 93.8 [ 95.2 [ 93.8 | 94.7 | 93.3 [ 93.8 | 943 | 943 | 79.7 | 93.3 | 93.4 | 93.8 [ 90.6 876 | 86.1 | 88| 88861 |90.9 | 88
19.PpoCYP22 [ 41.8 | 94.7 | 947 [ 933 | 100 | 96.6 | 95.7 | 93.8 | 97.6 | 97.6 | 97.1 [ 995 | 81.7 | 98.1 [ 957 | 100 | 88.2 | 93.8 96.2 | 96.2 | 99.5 | 82.8 | 87.6 | 96.2
20. ProCYP22 428|957 | 95.7 [ 92.8 | 97.1 | 97.6 [ 97.6 | 93.3 | 98.6 | 97.6 | 98.1 | 96.6 | 82.5 [ 97.6 | 96.2 | 97.1 [ 89.2 [ 93.3 | 97.1 96.2 | 95.7 | 83.3 [ 866 | 96.2
21. PruCYP22 433 | 95.7 | 95.7 [ 94.7 | 96.6 | 100 | 96.6 | 94.7 | 97.1 | 97.6 | 98.6 | 97.1 | 82.5 [ 97.1 | 97.2 | 96.6 | 90.1 [ 95.2 | 96.6 | 97.6 96.6 | 84.2 | 885 | 957
22. PsoCYP22 418 943943938 995|971 952 (943 [97.1 981 [97.6 | 100 | 81.3 [ 98.6 | 96.2 | 995 | 88.7 [ 94.3 | 995 | 96.6 | 97.1 833 | 88957
23. PStCYP22-1 441904 [ 90.9 [ 91.9 | 90.9 [ 933 [ 91.4 | 93.3 | 91.4 [ 919 [ 933 | 91.4 | 77.6 | 91.4 | 92.9 [ 90.9 [ 90.1 | 92.8 [ 90.9 [ 923 [ 93.3 | 91.4 847 | 82.8
24. PSUCYP22 455 | 92.8 | 933 98.1 | 93.3 [ 94.7 [ 92.8 | 943 | 92.8 | 92.8 | 93.8 | 93.8 | 79.7 [ 93.3 | 93.4 [ 933 [ 88.7 | 96.2 | 93.3 | 92.8 | 94.7 | 93.8 | 91.4 88
25.PvuCYP22-1 | 42.3 [ 957 | 957 | 94.7 [ 97.6 | 97.6 | 98.1 | 92.8 [ 98.1 | 97.1 | 97.6 | 97.1 | 829 | 97.1 | 96.2 | 97.6 | 88.2 | 94.7 | 97.6 | 98.6 | 97.6 | 97.1 | 90.9 | 94.7

Identity

Similarity




Supplementary Table S3f: Percentage identity and similarity of cyclophilins of orthogroup PenCYP06

1 2 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hCYPA 344 37.9 38.1 35.9 45.8 36.9 37.3 | 366 | 36.2 361 |36.2]362| 291|291 | 458 | 49.8 | 48.8 | 36.6 37 37 1362|368 | 372 | 375
2. PanCYP32 41.7 84.9 | 70.6 | 789 | 677 | 778 | 70.1 | 75.7 | 774 79 | 795 | 75.7 | 638 | 63.2 | 66.3 | 52.1 | 625 | 795 | 765 | 78.6 | 719.2 | 66.7 | 72.7 | 778
3. ParCYP29 458 | 875 80.1 | 86.3 | 735 |86.2 | 76.6 | 85.1 | 858 | 86.2 | 87.3 | 84.5 | 685 | 685 | 72.7 | 571 | 675 | 88.1 | 86.1 | 86.5 | 87.7 | 73.7 | 78.7 | 86.4
4. PbrCYP29 46 | 80.6 | 89.8 785|712 | 781|769 | 766 | 777|799 | 792|776 | 633|638 |69.2|605|729|796 | 775|807 792 | 781|947 |778
5. PcaCYP29 433 | 851 | 919 | 878 744 1922 | 753 | 92.6 | 96.3 | 91.9 | 98.9 | 90.8 | 75.3 | 72.9 | 75.2 | 55.9 | 67.4 | 98.1 90 | 919 | 978 | 72.6 | 78.9 | 87.8
6. PchCYP23 556 | 70.1 | 76.1 | 74.3 | 76.7 73.1 | 716 | 728 | 735 | 76.2 | 73.9 | 72.3 | 60.2 60 | 94.4 | 72.2 | 86.4 | 743 | 743 | 79.2 | 73.9 | 66.2 | 70.1 | 743
7. PcoCYP29 448 | 833 | 92.2 | 87.7 | 959 | 76.5 7551899 (933 (897|933 |915 | 724|715 | 746|574 669 | 93.3 | 89.6 | 889 | 93.7 | 73.9 77 | 88.8
8. PdeCYP29 456 | 79.2 | 864 | 86.8 | 85.2 | 76.8 | 86.9 732 | 755|764 | 76.2 | 739 | 60.2 | 61.9 | 70.5 60 | 67.8 77 | 749 | 766 | 76.2 | 72.8 77 ] 76.6
9. PdiCYP30 444 1826 | 914 | 869 | 952 | 75.7 | 955 | 84.7 925|879 937|875 | 726|691 | 743 | 565 | 67.3 | 93.7 | 888 | 885 | 925 | 728 | 76.2 | 85.8
10. PexCYP29 44 | 83.7 | 914 | 86.9 97 1 76.9 | 97.4 | 85.8 | 96.3 90.8 | 97.4 | 90.4 75 | 715 | 75.7 57 | 67.7 | 96.6 | 90.7 | 90.4 | 96.3 | 72.8 | 77.8 | 87.3
11. PFICYP29 446 | 851 | 91.1 | 874 | 952 | 78.1 | 95.2 | 85.9 | 93.7 | 94.8 9151908 | 73.2 | 75.6 | 73.2 | 56.5 | 66.9 | 91.9 | 89.6 | 959 | 915 | 73.2 | 79.3 | 87.7
12. PfrCYP29 43.7 1851|929 | 881|989 | 769 97 | 86.2 | 96.3 | 98.1 | 95.2 91.5 751729 | 76.1 57 | 67.7 1993 | 911 | 919 | 98.9 | 735 | 79.2 | 88.8
13. PgrCYP29 443 | 84.4 | 90.8 | 85.2 | 945 76 | 96.3 | 849 | 934 | 948 | 945 | 948 708 | 721 | 742 | 571 | 665 | 915 | 87.1|88.9 | 908 | 73.2 | 77.2 | 852
14. PitCYP36 35.3 73| 727 | 706 | 774 | 61.7 | 76.6 | 68.2 | 76.6 78 1763 | 772 | 757 73.6 | 60.2 | 454 | 53.8 75 | 725 | 732 | 744 | 579 63 | 69.7
15. PnaCYP37 356 | 71.8 | 721 | 69.7 | 75.6 | 61.8 | 747 | 685 | 73.8 | 74.7 | 77.1 | 75.6 | 74.7 | 835 58.2 | 45.6 | 52.9 | 73.2 | 69.4 | 744 | 73.2 | 59.2 | 62.6 70
16. PnoCYP23 55.7 | 698 | 754 | 732 | 76.3 | 97.7 | 769 | 75.7 | 76.1 | 77.2 | 76.2 | 77.2 | 76.4 | 61.1 | 60.3 729 | 86.9 | 76.5 74 | 74.7 | 76.1 | 67.3 | 68.5 | 73.9
17. PocCYP22-1 | 59.9 | 61.5 67 | 67.9 | 63.7 | 83.6 | 64.6 | 68.1 | 64.6 | 64.6 | 65.8 | 64.6 | 63.5 - 51.8 | 82.5 78.6 | 57.4 | 56.9 | 56.9 | 57.4 | 59.7 | 60.1 | 58.2
18. PoxCYP23 57.7 | 681 | 731|766 | 719 | 925 72 1726 | 716 | 724 | 729 72 1712 | 573 | 574 92 | 87.8 68 | 65.8 | 68.3 | 67.7 | 69.7 | 73.8 | 66.4
19. PpoCYP29 44 1854 1929 | 884 | 985 | 772|974 | 866|966 | 978 | 955|996 | 952 | 774 | 762 | 776 | 649 | 724 911 | 922 | 98.1 | 743 | 79.6 | 88.8
20. ProCYP29 453 | 83.7 | 925 | 875 | 941 | 78.1 | 955 | 87.2 | 95.1 | 955 | 944 | 95.1 93 76 | 735 | 77.7 | 653 | 72.8 | 955 88.4 | 90.3 | 73.7 | 77.6 | 90.6
21. PruCYP29 44.9 84 1917 | 879 | 952 | 79.6 | 944 | 875 94 | 94.8 | 97.4 | 959 | 93.7 | 75.7 | 76.2 | 77.7 | 66.8 | 73.6 | 96.3 | 94.3 91.5 75 | 79.5 | 89.1
22. PsoCYP29 43.7 |1 854|925 | 88.1 | 981 | 76.9 97 | 86.2 | 955 | 974 |1 948 | 993 |1 94.1 | 763 | 75.6 | 77.2 | 65.3 72 1989 | 948 | 95.1 735 | 79.2 | 88.8
23. PstCYP29 459 | 79.2 | 86.8 | 88.3 | 852 | 72.2 | 85.1 | 85.7 | 85.8 | 85.8 | 84.8 | 86.2 | 82.7 | 685 | 679 | 72.9 68 | 744 | 86.6 | 86.8 | 86.1 | 86.2 764 | 744
24. PsuCYP29 455 826 | 895 | 97.7 | 885 | 744 | 88.1 88 | 87.3 | 88.4 | 885 | 88.8 | 86.3 | 70.6 70 | 733 68 | 76.3 | 89.2 88 | 89.1 | 88.4 | 88.3 775
25. PvuCYP29 452 | 823 | 91.3 | 87.2 93 | 785 94 | 86.7 | 93.3 | 929 | 92.6 94 | 915 | 742 | 735 | 782 | 66.7 | 72.8 | 94.4 | 95.1 | 92.8 | 944 | 84.2 88
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Supplementary Table S3g: Percentage identity and similarity of cyclophilins of orthogroup PenCYP07

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hCYPA 249 | 275 | 269 | 276 | 27.3 | 26.9 26 | 264 | 277 | 279 | 273 | 279 | 225 | 171 | 171 | 254 | 171 | 225 | 169 | 243 | 171 | 23.7 | 171 | 254
2. PanCYP42 30.1 87 | 76.8 85 | 847 | 845 | 803 | 679 | 785 | 829 | 847 | 775 | 733 | 706 | 722 | 158 | 719 15| 712 | 166 | 725 | 158 | 719 | 16.1
3. ParCYP39 32.7 | 90.4 80.7 | 87.6 | 86.8 | 87.1 87 71 82 | 866 | 874 | 812 | 812 | 745 | 76.2 | 144 | 759 | 138 | 751 | 138 | 76.5 14 | 759 | 135
4. PbrCYP41 31.7 | 865 | 87.1 81 | 815 | 815 77 | 704 | 90.2 | 823 | 823 | 81.3 | 86.3 67 66 | 145 | 66.5 14 | 66.5 14 | 66.8 14 | 66.2 | 14.2
5. PdiCYP41 33.3 | 896 | 92.2 | 88.7 96.2 | 94.6 | 92.2 72 | 82.8 | 933 | 944 | 828 | 76.9 75| 788 | 16.7 | 788 | 164 | 76.6 | 17.7 79 | 166 | 78.8 | 17.2
6. PfrCYP41 331 | 89.9 | 922 | 894 | 98.7 96 | 93.3 72 | 833 | 938 | 952 | 834 | 772 | 758 | 80.6 | 16.7 | 80.1 | 156 | 763 | 169 | 80.1 | 16.1 | 80.4 | 16.9
7. PnaCYP41 32 | 90.1 ] 925 | 89.2 | 97.3 | 98.1 909 | 728 | 836 | 933 | 981 | 839 | 774 | 745 78 | 164 78 | 15.9 75 | 16.9 78 | 16.6 | 785 | 16.7
8. PnoCYP39 321 | 849 | 925 | 84.7 | 935 | 949 93 68.3 79 | 88.7 | 90.3 | 79.4 80 | 789 | 83.7 | 166 | 831 | 169 | 79.2 | 172 | 831 | 152 | 839 | 16.9
9. PocCYP40 332 | 784 | 811 | 828 | 839 | 841 | 844 | 798 731 | 723 | 728 | 729 | 659 | 60.2 | 586 | 13.2 | 589 | 129 | 59.9 | 135 | 59.1 | 129 | 58.6 | 135
10. PoxCYP41 33.1 87 | 895 | 93.7 ] 90.9 | 91.7 | 91.7 | 874 | 858 83.6 | 83.6 | 828 | 84.4 | 69.6 | 68.3 14 | 68.8 | 13.7 | 683 | 142 | 69.1 | 13.7 | 685 | 14.2
11. ProCYP41 333 | 888 | 914 | 89.7 97 | 973 | 96.2 | 92.2 | 833 | 917 93 | 826 | 774 | 742 | 766 | 161 | 763 | 16.1 | 745 | 16.7 | 763 | 158 | 76.3 | 164 .B’
12. PruCYP41 32.8 | 904 | 92.7 90 97 | 978 | 995 | 92.7 | 84.7 | 92.2 96 839 | 782 | 745 | 774 | 167 | 774 | 161 | 745 | 172 | 774 | 169 | 777 | 169 -E'
13. PstCYP40 32.7 86 | 88.2 | 90.8 | 895 | 909 | 91.2 | 86.3 | 855 | 925 | 90.6 | 914 764 | 676 | 68.1 | 13.7 | 67.8 | 142 | 66.8 | 145 | 67.6 | 142 | 681 | 14.2 [<5)
14. PsuCYP38 294 | 808 | 881 | 839 | 844 | 852 | 8.2 | 835 | 774 | 89.2 | 849 | 858 85 746 | 746 | 117 | 752 | 125 | 746 | 131 | 755 12 | 746 2] B
15. PvuCYP33 258 | 748 | 79.8 - 782 | 785 | 78.2 | 81.7 | 68.7 | 76.3 78 | 785 | 745 | 831 934 | 10.3 | 93.7 8.3 93 8.9 94 8.6 | 93.7 7.9
16. PcaCYP33 258 | 748 | 80.1 | 72,6 | 79.8 | 80.9 | 79.3 | 84.2 | 685 75 | 78.8 79 | 737 | 819 | 964 9.9 | 98.7 8.6 94 89 | 98.7 8.3 99 8.9
17. PcaCYP7 303 | 166 | 175 | 16.1 18 18 | 17.7 | 183 | 162 | 159 | 175 | 177 | 161 | 149 | 139 | 139 10.6 89 96 | 91.8 | 106 | 87.7 89 | 959
18. PexCYP33 258 | 743 | 795 | 734 | 798 | 804 | 793 | 83.7 | 685 | 758 | 785 79 | 73.7 | 828 | 96.7 | 98.7 | 13.9 8.3 94 9.3 | 99.3 79 | 98.7 8.3
19. PexCYP8 291 | 161 | 161 | 158 | 172 | 175 | 172 | 189 | 156 | 159 | 177 | 172 | 164 | 149 | 129 | 132 | 918 | 119 83 | 945 79 | 932 9.3 | 918
20. PgrCYP33 262 | 751 ] 801 | 731 | 798| 80.1 | 796 | 834 | 685 | 755 | 788 | 793 | 73.7 | 825 | 974 | 983 | 146 | 983 | 13.2 8.3 | 947 8.3 94 8.3
21. PgrCYP7 29.7 | 171 | 163 | 158 | 183 | 185 | 183 | 194 | 16.2 | 164 18 | 183 | 164 | 155 | 119 | 119 | 945 | 12.6 | 945 | 123 9.3 | 93.2 9.3 | 93.2
22. PitCYP33 258 | 745 | 798 | 731 | 80.1 | 806 | 796 | 839 | 682 | 755 | 785 | 79.3 | 735 | 825 | 96.7 99 | 139 | 99.7 | 123 | 98.7 | 12,6 79 | 98.7 8.3
23. PitCYP8 29.7 | 169 | 17.2 | 158 | 17.7 18 | 183 | 17.2 | 156 | 159 | 175 | 183 | 164 14 | 123 | 129 89 | 129 | 932 | 129 | 932 | 129 79 | 90.4
24. PsoCYP33 258 | 745 | 798 | 728 | 80.1 | 809 | 796 | 84.2 | 682 | 753 | 788 | 79.3 | 73.7 | 822 | 96.7 | 998 | 146 99 | 13.6 | 98.7 | 123 | 99.3 | 129 9.3
25. PsoCYP7 309 | 171 ] 172 | 164 | 185 | 188 | 185 | 183 | 164 | 164 | 183 | 185 | 16.6 | 152 | 119 | 142 | 973 | 129 | 945 | 126 | 945 | 129 | 918 | 149

Similarity




d similarity of cyclophilins of orthogroup PenCYP08

Supplementary Table S3h: Percentage identity an
2 3 4 5 6 7 8 9

1 10 11 12 13 14 15 16 17 18 19 20 21 22
1. hCYPA 143 | 123 | 127 | 129 | 136 | 141 | 134 | 135 | 131 14 | 128 | 136 | 12.7 14 | 124 | 132 | 136 13| 144 | 129 | 133
2. PanCYP52 19.5 746 | 78.1 87| 89| 766 | 777 | 873 | 874 | 83| 771 | 7838 87 | 636 | 77.7 | 86.2 | 86.9 87 | 817 | 80.2 | 858
3. ParCYP67 16.3 | 764 61 | 664 | 66.8 | 58.7 | 59.7 | 67.1 | 66.6 | 659 | 59.9 | 60.8 | 66.1 | 49.9 | 612 | 66.3 | 66.8 | 664 | 63.6 | 62.6 | 66.1
4. PbrCYP55 18.6 | 85.3 71 755 | 755 | 678 69 | 751 | 759 | 744 | 693 | 694 | 761 | 613 | 879 | 744 | 755 | 755 | 775 94 75
5. PcaCYP51 195 | 92.8 72 | 845 919 | 805 | 836 | 91.3 | 99.1 | 92.7 | 815 | 822 | 98.2 63 | 753 | 938 | 919 | 99.1 | 79.7 | 76.2 | 94.3
6. PchCYP50 198 | 91.2 | 70.8 | 83.3 96 815 | 823 | 982 | 925 | 89.8 | 80.6 | 841 | 921 | 64.6 | 746 | 93.3 | 100 | 921 | 82.1 | 76.6 | 90.3
7. PdiCYP47 206 | 825 | 63.7 | 76.7 | 84.1 | 858 91.1 | 808 | 805 | 824 | 882 | 857 | 80.4 | 665 | 66.4 | 818 | 815 | 809 | 724 | 69.3 81
8. PexCYP49 198 | 847 | 655 | 771 | 86.9 | 88.1 | 92,6 81.8 | 838 84 | 925 | 89.9 | 828 66 | 67.1 | 83.6 | 823 84 | 731 | 69.9 | 82.6
9. PICYP51 196 | 917 71| 831 96 | 98.7 | 848 | 875 919 | 895 | 813 | 835 | 915 | 641 | 742 | 927 | 982 | 915 | 819 | 768 | 895
10. PfrCYP51 19.7 93 | 72.2 | 84.9 | 99.8 | 96.2 | 843 | 87.2 | 96.2 929 | 81.7 | 822 | 97.8 | 63.2 | 755 | 93.8 | 925 | 99.1 80 | 76.6 | 94.3
11. PgrCYP50 20.3 | 89.7 | 69.4 | 818 | 951 | 944 | 86.6 | 885 | 93.1 | 954 81.1 | 839 | 916 | 644 | 748 | 91.1 | 90.1 | 925 | 79.8 | 759 | 92.2
12. PitCYP51 188 | 834 | 66.2 | 777 | 841 | 853 | 89.2 | 935 | 841 | 843 | 843 87.3 80| 646 | 678 | 819 | 806 | 819 | 713 | 69.9 | 80.7
13. PnaCYP48 20 | 83.8 65| 775 | 86.3 | 885 | 904 93 | 88.2 | 865 | 89.1 | 894 823 | 659 | 685 | 823 | 841 | 823 | 728 | 70.1 | 824
14. PnoCYP51 19 | 92,6 72 | 845 | 993 96 | 854 | 86.9 96 | 996 | 949 | 851 | 86.3 631 | 751 | 929 | 921 | 978 | 80.2 | 76.8 | 93.2
15. PocCYP49 195 | 759 - 709 | 746 | 746 | 754 77 | 743 75 | 741 75| 752 | 74.6 616 | 644 | 646 | 631 | 629 | 619 | 63.5
16. PoxCYP54 19 | 843 | 69.8 | 928 | 84.1 82 | 752 | 77.7 | 816 | 846 | 823 | 779 | 775 | 841 | 727 73.7 | 746 | 748 | 77.9 | 879 | 73.9
17. ProCYP50 19.4 ] 906 | 706 | 822 | 96.2 | 97.1 | 86.3 | 88.1 | 96.2 | 96,5 | 946 | 845 | 86.7 96 73 82 933 | 936 | 79.2 | 753 | 925
18. PruCYP50 198 | 91.2 | 70.8 | 83.3 96 | 100 | 858 | 88.1 | 98.7 | 96.2 | 941 | 851 | 885 96 | 74.6 82 | 97.1 921 | 821 | 76.6 | 90.3
19. PsoCYP51 195 | 92.8 72 | 843 | 99.3 96 | 845 | 86.7 96 | 99.6 | 95.1 | 849 86 | 99.1 | 746 | 83.7 | 96.2 96 795 | 76.8 | 945
20. PstCYP51 19 | 884 | 689 | 853 | 878 | 886 | 80.6 | 82.1 | 884 | 88.1 | 86.6 | 79.3 | 821 | 885 | 748 | 84.8 | 86.6 | 88.6 | 87.8 785 | 79.7
21. PsuCYP54 18.8 87 | 715] 969 | 851 | 841 | 772 | 79.1 | 849 | 856 | 835 | 787 | 789 | 851 | 72.6 | 93.1 | 839 | 84.1 | 856 | 86.6 76.3
22. PvuCYP51 19.6 | 926 | 70.6 | 835 | 96,5 | 94.6 85| 87.7 | 944 ] 96.7 | 944 | 841 | 864 | 965 | 748 | 833 | 949 | 946 | 96.5 | 884 | 849
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Supplementary Table S3i: Percentage identity and similarity of cyclophilins of orthogroup PenCYP09

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1. hCYPA 13.7 | 137 | 127 | 132 | 134 | 132 | 132 | 1311 | 13,6 | 13.2 | 135 12 1 123 [ 117 | 132 | 132 | 134 | 129 | 131 | 129
2. PanCYP60 19.1 936 | 746 | 83.2 | 816 | 804 | 822 | 821 | 825 | 822 | 81.1 76 | 621 | 714 | 825 | 82.2 | 816 | 827 | 73.8 | 75.3
3. ParCYP60 19 | 96.5 746 | 836 | 818 | 809 | 827 | 825 | 832 | 828 | 814 | 76.1 | 626 | 71.2 | 82.7 | 824 | 818 | 83.2 | 73.7 | 753
4. PbrCYP60 18.1 | 845 | 85.2 75 | 758 | 734 | 758 | 745 | 749 | 745 | 754 | 68.2 | 615 | 80.6 | 748 | 749 | 758 75 | 734 | 878
5. PcaCYP60 18.6 | 91.2 91 | 84.8 93.8 | 91.9 96 | 97.4 | 92.6 | 95.6 93 | 89.2 | 619 | 70.8 98 | 94.7 | 938 | 983 | 72.2 | 73.8
6. PchCYP60 18.4 89 | 88.8 85 | 96.9 90.5 | 93.6 | 92.7 | 89.9 93 | 969 | 84.7 | 616 | 70.2 | 93.6 | 92.7 | 100 | 936 | 722 | 746
7. PdiCYP60 185 | 88,5 | 88.3 | 83.2 | 945 | 93.6 934 | 89.9 | 88.8 | 92.7 | 89.2 | 82.7 | 61.6 | 69.4 | 90.7 | 90.8 | 90.5 | 91.8 | 70.6 | 71.7
8. PexCYP60 18.2 | 90.1 | 90.1 | 85.2 98 | 96.7 | 95.8 939 ] 921 | 965 | 929 | 86.4 | 624 | 704 | 947 | 93.8 | 936 | 958 | 714 | 741
9. PfrCYP60 184 | 90.3 | 90.1 | 84.1 | 989 | 96.7 | 93.8 | 97.2 914 | 939 | 921 | 879 | 615 | 70.3 | 97.2 93 | 92.7 | 96.7 | 70.8 | 729
10. PgrCYP60 18.8 | 90.6 | 90.9 | 845 | 96.1 | 95.2 93 | 95.6 95 91.7 | 89.2 84 62 | 699 | 915 | 914 | 89.9 | 923 | 70.7 | 73.9
11. PitCYP60 18.2 | 89.7 | 89.8 | 84.1 | 97.1 | 95.2 | 947 98 | 96.5 | 949 923 | 86.1 | 61.9 | 69.7 | 941 | 934 93 | 954 | 717 73
12. PnaCYP59 185 | 884 | 88.1 | 841 | 95.8 98 | 92.9 96 | 95.8 | 93.8 | 945 84.1 | 621 | 711 93 | 918 | 969 | 92.7 | 72.1 | 749
13. PnoCYP65 175 | 825 | 828 | 78.6 | 90.4 | 879 86 | 89.1 | 89.6 | 874 | 88.2 87 56.3 | 64.6 | 88.7 | 854 | 84.7 | 88.9 66 | 67.3
14. PocCYP62 17.9 | 76.1 | 75.2 | 745 75 | 742 75 | 743 | 742 | 747 | 745 75 - 59.8 | 616 | 614 | 62.2 62 | 59.7 | 60.9
15. PoxCYP62-2 176 | 82.7 | 825 | 884 | 825 | 825 | 81.7 | 827 | 822 | 824 | 81.7 | 829 | 785 | 73.9 704 | 69.6 | 70.2 | 70.6 | 72.8 | 80.8
16. PpoCYP60 184 | 90.3 | 89.9 | 843 | 98.7 | 97.1 94 | 974 | 98.7 | 956 | 96.3 | 96.1 | 90.1 | 745 | 824 939 |1 936 | 974 | 713 | 728
17. ProCYP60 185 | 90.3 | 89.6 | 85.7 | 97.1 | 96.3 | 94.1 | 96.9 | 96.7 | 95.6 96 | 954 88 74 | 825 | 96.7 92.7 | 939 | 728 | 73.9
18. PruCYP60 18.4 89 | 88.8 85 ] 969 | 100 | 93.6 | 96.7 | 96.7 | 95.2 | 95.2 98 | 87.9 75 ] 825 | 97.1 | 96.3 936 | 72.2 | 74.6
19. PsoCYP60 18.2 | 90.3 | 90.1 | 845 | 989 | 96.9 | 945 98 | 98.2 96 | 96.9 | 95.6 | 89.9 | 754 | 82.2 | 98.3 | 96.9 | 96.9 715 | 73.6
20. PstCYP60 189 | 846 | 843 | 839 | 844 | 835 | 833 | 842 | 836 | 835 | 831 | 825 | 771 | 735 | 827 | 83.6 | 84.2 | 835 84 74
21. PsuCYP60 17.9 | 85.2 | 85.7 93 | 852 | 854 | 835 | 846 | 843 | 844 | 841 | 846 | 781 | 754 | 86.2 | 83.7 | 852 | 854 | 843 | 84.1
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ity and similarity of cyclophilins of ortho

roup PenCYP10

Supplementary Table S3j: Percentage ident
2] 3] 4] 5] 6] 7] 8] 9

1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1. hCYPA 142 | 72| 136 | 13.7 | 139 14 | 147 | 142 | 143 | 13.7 | 142 | 133 | 143 14 | 149 | 139 | 137 | 142 | 139 14 | 138 | 141 | 147
2. PanCYP62 17.6 46.6 | 76,5 | 89.1 | 88.2 | 88.7 | 89.4 | 89.6 | 88.7 | 89.1 | 87.7 | 842 | 88.7 | 882 | 712 | 816 | 89.2 | 88.9 | 88.2 | 89.2 | 834 | 82.8 | 88.5
3. ParCYP126 9.1 478 38.9 | 434 43 43 | 434 | 435 43 | 434 | 42.7 | 44.7 | 43.2 43 | 35.6 | 39.8 | 435 | 433 43 | 435 | 40.7 | 40.8 | 42.7
4. PbrCYP66 16.8 | 84.8 | 44.2 77759 | 764 | 761 | 771|766 | 769 | 758 | 723 | 764 | 757 | 66.8 | 81.7 | 76.6 | 755 | 759 | 76.2 | 78.9 | 86.9 | 76.2
5. PcaCYP62 17.1 | 955 | 46.3 | 84.7 93.5 1928 | 955 | 96.9 | 93.7 | 96.5 | 934 | 90.9 | 94.1 | 96.7 | 69.9 | 81.1 97 | 935 | 93.5 99 | 81.8 | 83.7 | 92.3
6. PchCYP62 17.2 | 94.3 46 | 83.5 | 96.2 91.1 | 93.7 | 944 | 98.1 | 92.8 | 92.1 | 89.1 | 97.7 93 | 70.1 | 81.1 | 934 | 93.5 | 100 | 93.7 | 81.3 83 | 91.1
7. PcoCYP62 175 | 95.1 | 46.3 | 83.7 97 | 955 923 1934|9138 93 | 92.7 | 88.7 | 92.1 | 92.7 | 70.9 | 80.4 | 93.2 92 | 911 | 928 | 815 | 839 | 914
8. PdiCYP62 176 | 953 | 46.2 | 83.2 | 98.1 | 95.8 | 96.5 96.7 | 939 | 948 | 939 | 916 | 944 | 946 | 70.1 | 80.8 | 95.3 | 93.7 | 93.7 | 955 82 | 834 93
9. PexCYP62 175 | 958 | 465 | 845|983 | 96.3 | 974 | 98.1 946 | 96.2 | 93.9 | 92.2 | 949 | 95.6 | 69.9 81 |96.7 | 946 | 944 | 97.2 82 | 843 | 93.2
10. PFICYP61 17.2 | 95.3 | 46.3 84 1 96.7 | 98.6 | 96.2 | 96.3 | 96.9 93.7 92 189.2 1981|928 | 706 | 81.1 | 93.9 | 934 | 98.1 | 939 | 81.7 | 83.2 | 91.3
11. PfrCYP62 171 | 949 | 46.1 | 843 | 98.1 | 95.6 | 96.9 | 96.9 | 974 | 96.5 93.2 1 90.9 | 93.9 | 965 | 69.9 | 815 | 99.1 | 93.7 | 92.8 | 96.3 | 81.8 | 83.9 | 92.3
12. PgrCYP62 17.7 | 934 | 45.6 | 83.4 | 95.8 | 94.6 | 96.5 96 | 95.8 | 94.6 | 95.5 89.1 1928|934 |699 | 811|935 |916|921|934 |87 8320911
13. PitCYP65 16.6 | 90.4 | 48.1 | 83.2 93 1911 | 925 | 925|932 | 916|924 | 91.2 89.7 1 90.2 | 66.9 | 76,5 | 91.4 | 89.4 | 89.1 | 90.9 | 77.3 | 79.3 | 88.2
14. PnaCYP62 172 | 946 | 46.2 | 842 | 965 | 984 | 96.3 | 96.3 | 96.7 | 98.9 | 96,5 | 95.1 | 91.6 932 1699 | 811|944 | 939 | 97.7 942|818 | 834|916
15. PnoCYP62 173 | 944 | 458 | 83.8 | 98.3 | 95.8 | 96.5 | 96.9 97 96 | 97.4 | 95.6 | 92.1 | 95.8 69.2 | 80.1 | 96.7 93 93 | 965 | 81.1 | 83.2 92
16. PocCYP64 18.4 | 82.4 - 77.3 | 82.6 | 81.9 | 828 | 82.1 | 82.1 | 82.1 | 82.1 | 82.1 | 79.3 | 82.1 | 81.6 72.6 | 699 | 69.3 | 70.1 | 70.1 | 70.9 | 72.8 70
17. PoxCYP62-1 17 |1 89.4 | 43.7 | 86.5 | 90.2 | 88.8 | 89.4 | 89.2 | 90.1 | 89.2 | 90.2 89 | 84.6 | 89.3 | 89.2 | 82.6 811 | 79.9 | 81.3 | 80.8 | 84.4 | 89.7 | 79.9
18. PpoCYP62 17.1 1 95.1 | 46.2 | 845 | 98.3 | 95.8 97 97 | 97.6 | 96.7 | 99.8 | 95.6 | 925 | 96.7 | 97.6 | 82.1 | 90.4 941 | 934 | 969 | 81.8 | 839 | 92.8
19. ProCYP62 176 1 944 | 458 | 835 ] 96.2 | 95.8 | 96.2 | 96.3 | 96.7 | 96.2 | 96.5 | 94.2 | 91.6 | 96.2 | 95.6 | 82.3 89 | 965 935|935 | 811 | 827 92
20. PruCYP62 17.2 | 94.3 46 | 835 | 96.2 | 100 | 955 | 95.8 | 96.3 | 98.6 | 95.6 | 94.6 | 91.1 | 98.4 | 95.8 | 81.9 89 | 95.8 | 95.8 93.7 | 81.3 83 | 91.1
21. PsoCYP62 175 | 953 | 46.3 | 84.7 | 99.5 96 97 | 979|984 | 965 | 97.7 | 958 | 92.9 | 96.3 | 98.1 | 82.6 | 89.9 | 97.9 | 96.2 96 815|836 | 921
22. PstCYP62 17.4 1 915 | 44.7 | 86.3 | 90.8 | 90.3 91 | 90.6 | 91.5 | 90.6 | 91.1 | 90.8 | 86.3 | 90.3 | 90.6 83 1911 | 913|905 | 90.3 | 91.3 84.9 | 811
23. PsuCYP61 1751915 | 448 | 89.6 | 914 | 90.2 | 90.1 | 90.1 | 91.8 | 90.5 | 914 90 | 85.8 | 90.7 | 90.6 | 81.9 | 94.2 | 91.6 | 90.1 | 90.2 | 91.3 | 92.7 82.1
24. PvuCYP62 176 1 944 | 45.8 | 83.8 96 | 944 96 | 965 | 96.2 | 949 | 956 | 946 | 91.1 | 949 | 956 | 82.6 | 88,5 | 95.8 | 955 | 944 | 95.8 | 90.5 | 89.5

Identity

Similarity




Supplementary Table S3k Percentage identity and similarity of cyclophilins of orthogroup PenCYP11

1 2 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hCYPA 14 14.1 13.1 14.8 13.8 14.6 13.2 14.6 1451141 | 148 | 146 | 143 | 141 | 146 | 136 | 13.6 | 148 | 143 | 13.8 | 14.6 | 13.3 | 13.9 | 146
2. PanCYP69 17.2 97 | 842 1914 | 90.4 | 90.9 | 87.9 | 90.3 | 90.9 | 90.6 | 91.2 | 91.2 | 90.3 | 90.6 | 90.3 76 | 87.6 | 91.1 | 90.3 | 904 | 91.2 | 86.2 | 87.6 | 91.1
3. ParCYP69 17.4 | 98.7 8451912 | 904 | 90.4 | 87.8 | 90.3 | 91.1 | 90.6 | 90.7 | 91.4 | 90.3 | 90.6 | 90.6 | 75.8 | 87.5 | 90.6 | 89.8 | 90.4 | 90.4 | 85.9 | 87.9 | 90.6
4. PbrCYP72 16.4 90 | 90.4 84.5 83 | 839 | 854 | 84.6 | 84.3 | 83.6 | 84.2 | 83.6 | 83.7 | 83.3 | 83.7 | 72.8 90 | 83.9 | 834 83 | 839 | 842 | 92.2 | 843
5. PcaCYP69 17.9 | 96.5 | 96.3 | 89.6 95.2 | 955 | 87.9 | 95.9 97 1959 | 984 | 946 | 96.3 | 95.7 | 96,5 | 75.5 | 87.3 | 98.1 | 95.7 | 95.2 | 98.4 | 86.3 | 87.4 | 96.3
6. PchCYP69 17.4 | 95.7 | 95.7 | 89.5 | 984 943 | 87.6 | 943 | 959 | 979 | 955 | 949 | 949 | 98.1 | 939 | 749 | 86.2 | 95.1 | 941 | 100 | 94.6 | 85.7 | 86.5 | 95.1
7. PcoCYP69 179 | 959 | 955 | 89.2 | 97.9 | 97.6 87.4 1946 ] 959 | 93.9 96 | 959 | 951 | 939 | 941 | 754 | 86.8 | 959 | 939 | 943 | 955 | 85.1 | 86.8 | 95.9
8. PdeCYP69 16.9 | 946 | 944 | 90.6 | 94.1 94 93 87.6 | 88.2 | 87.8 | 884 | 88.1 | 874 | 879 | 87.3 | 76.6 | 884 | 88.4 | 87.6 | 87.6 | 88.2 | 89.7 | 89.3 | 88.4
9. PdiCYP69 17.7 | 96.5 96 | 89.3 99 | 979 | 98.1 | 93.6 97.4 | 95.2 | 96.2 | 94.1 | 96,5 | 94.7 | 949 | 747 87 96 | 944 | 943 | 95.7 | 85.9 | 87.3 | 954
10. PexCYP69 | 17.5 | 96.7 | 96.3 | 89.5 | 99.4 | 98.2 | 98.4 94 | 99.7 96.2 | 97.4 | 954 | 98.4 96 | 959 | 749 | 87.1 | 97.3 96 | 959 | 97.3 | 86.3 | 87.3 | 96.5
11. PFICYP69 17.4 96 96 | 89.5 | 989 | 99.2 | 974 | 944 | 98.4 | 98.7 96.2 | 944 | 955 | 984 | 95.2 | 749 | 86.8 | 95.7 | 94.7 | 97.9 | 95.2 | 86.2 | 86.8 | 95.2
12. PfrCYP69 | 179 | 96.3 | 96.2 | 89.3 | 99.5 | 98.2 | 97.9 | 93.8 | 99.2 | 99.5 | 98.7 95.1 | 96.5 96 | 965 | 75.7 | 87.6 | 99.4 | 95.7 | 955 | 98.2 | 86.5 | 874 | 96.2
13. PgrCYP69 | 17.7 | 95.7 | 95.7 | 89.3 | 97.8 | 97.8 | 98.2 | 93.3 | 979 | 98.2 | 97.3 | 97.8 94.3 | 94.7 | 93.6 | 75.8 | 86.8 | 95.2 | 93.6 | 94.9 | 94.6 87 | 874 | 95.7
14. PitCYP69 1751 96.3 | 96.2 | 89.3 | 98.9 | 97.8 | 98.1 | 93.6 | 99.2 | 99.5 | 98.2 99 | 97.9 95.1 | 95.7 | 749 | 86.6 | 96.3 | 95.1 | 949 | 96.3 | 85.5 87 | 955
15.PnaCYP69 | 17.4 | 955 | 955 | 89.2 | 98.4 | 98.7 97 | 93.8 | 979 | 98.2 | 99.2 | 98.2 | 97.1 | 97.8 944 | 755 87 | 955 | 947 | 98.1 | 95.1 | 86.3 | 86.8 | 95.1
16. PnoCYP69 | 17.9 | 96.2 | 96.5 | 89.6 | 98.7 | 97.8 | 97.4 | 935 | 98.6 | 98.9 | 98.2 | 98.6 | 97.3 | 98.6 | 97.8 755 | 87.1 1963|944 | 939 | 96,5 | 854 | 87.1 | 944
17.PocCYP70 | 18.2 | 86.7 | 86.7 | BB | 86.5 | 86.4 | 86.1 | 87.8 | 85.9 | 86.1 | 86.1 | 86.4 | 86.5 | 86.5 | 86.2 | 86.2 76.7 | 752 | 749 | 749 | 755 | 763 | 76.3 | 755
18. PoxCYP69 | 17.2 | 93.8 | 94.1 | 93.3 | 92.7 93 | 92.2 | 946 | 924 | 92.8 93 | 92.7 | 92.7 | 92.7 | 92.8 93 | 88.3 87.3 | 86.5 | 86.2 | 87.3 | 86.6 94 | 87.6
19. PpoCYP69 | 17.9 | 96.5 | 96.3 | 89.3 | 99.4 | 98.1 | 98.1 | 93.8 | 99.4 | 99.7 | 98.6 | 99.7 | 979 | 99.2 | 98.1 | 98.7 | 86.2 | 92.7 95.2 | 95.1 | 98.2 | 86.6 | 87.1 | 96.2
20. ProCYP69 | 17.5 | 96.3 | 95.9 90 | 98.7 | 97.8 | 97.3 | 94.1 | 98.2 | 98.6 | 98.2 | 98.6 | 97.1 | 98.1 | 97.9 | 98.1 | 86.1 | 92.7 | 98.4 94.1 | 95.9 | 85.7 | 86.8 | 94.3
21.PruCYP69 | 17.4 | 95.7 | 95.7 | 89.5 | 98.4 | 400 | 97.6 94 1979 | 982 | 99.2 | 982 | 97.8 | 97.8 | 98.7 | 97.8 | 86.4 93 | 98.1 | 97.8 94.6 | 85.7 | 86.5 | 95.1
22.PsoCYP69 | 17.9 | 96.8 | 96.3 | 89.6 | 99.4 | 98.1 | 97.9 94 199.4 | 99.7 | 98.6 | 995 | 97.8 | 99.2 | 98.1 | 98.7 | 86.2 | 925 | 99.7 | 98.7 | 98.1 86.8 | 87.3 96
23.PstCYP69 | 16.9 | 92.8 | 92.8 | 89.8 | 925 | 92.7 | 92.1 | 94.9 | 924 | 92.4 | 92.7 | 92.2 | 92.8 | 92.2 | 925 | 92.1 | 87.8 | 93.5 | 92.2 | 924 | 92.7 | 925 879 | 86.2
24.PsuCYP69 | 17.3 | 93.3 | 93.6 | 93.8 | 92.4 | 92.8 | 92.2 | 94.8 | 92.2 | 925 | 92.7 | 92.4 | 92.8 | 925 | 925 | 925 | 875 | 96.7 | 92.4 | 92.8 | 92.8 | 924 | 94.1 87.8
25. PvuCYP69 | 17.7 96 | 95.7 | 89.5 | 984 | 984 | 97.9 94 1 98.6 | 989 | 98.2 | 984 | 984 | 984 | 97.8 | 97.9 | 86.1 93 | 98.6 | 97.8 | 98.4 | 98.4 | 92.5 | 92.8

Identity

Similarity




Supplementary Table S3I: Percentage identity and similarity of

cyclophilins of orthogroup PenCYP12
1

=

1. hCYPA 9.7 9.8 | B

2. PcoCYP121 12.2 94| &

3. PgrCYP121 121 97.1 -
Similarity

Supplementary Table S3m: Percentage identity and similarity of cyclophilins of Penicillium

oxalicum

1 2 3 4 5 6 7 8 9| 10| 11
1. hCYPA 471|539 59.2 | 31.8 | 488 | 27.7 | 12.4| 11.7 | 13.9| 13.6
2. PoxCYP17 60.6 39.6 | 44.4 | 332|355 22.2| 148 | 12.9| 149 13.3
3. PoxCYP19 67.6 | 54.7 49.7 | 27.4| 459 | 27.2| 115| 12| 148| 16
4. PoxCYP18 71.7 | 56.1 | 62.6 289 | 447 | 265| 13.1 | 129 | 144 | 134
5. PoxCYP22 45| 44.5| 41.6 | 40.7 294 | 21| 172|136 124 | 13
6. PoxCYP23 57.7 | 50.2 | 57.7 | 545 | 46 284 | 14| 125 16.6 | 16.2
7. PoxCYP41 33.1| 282 | 34.1| 339 30.6| 37.1 19.8 | 20.3 | 16.9 | 17.4
8. PoxCYP54 19 | 21.1 | 188 | 19| 24.4 | 21.3| 34.4 209 | 17.6 | 16.6
9. PoxCYP62-2 17.6 | 18.2 | 17.1| 182 | 19.2 | 199 | 31.6 | 38.1 19 | 15.6
10. PoxCYP62-1 B | 104]109| 18| 18|227|285| 33344 20.7
11. PoxCYP69 17.2 | 17.6| 21| 17.8| 19.4| 21| 27.7| 335 29.4 | 388

Identity

Similarity




Supplementary Table S3n: Minimum and maximum Percentage similarity of cyclophilins in PPlase
orthogroups.

S. No. | Orthogroups Minimum percentage similarity | Maximum percentage similarity
1 PenCYPO01 90.7 PocCYP17 100 PvuCYP17
2 PenCYP02 78.2 PocCYP19 100 ProCYP18-3
3 PenCYPO3 62.6 PocCYP18 100 PruCYP18-2
4 PenCYP04 71.4 PstCYP17-1 100 PruCYP18-1
5 PenCYPO05 76.4 PocCYP22-2 100 PsoCYP22

6 PenCYPO06 51.6 PocCYP22-1 |99.3 PsoCYP29
7 PenCYPOQ7 78.4 PocCYP40 99.5 PruCYP41

8 PenCYPO8 58.1 PocCYP49 100 PruCYP50

9 PenCYPQ9 70.7 PocCYP62 100 PruCYP60
10 PenCYP10 41.3 PocCYP64 100 PruCYP62
11 PenCYP11 84.2 PocCYP70 100 PruCYP69
12 PenCYP12 97.1 PgrCYP121 97.1 PgrCYP121




Supplementary Table S4: Conservation of active site residues (ASRs) with respect to the human orthologue, hCYPA, hFKBP12, and hPIN1 in the
cyclophilin-like domains of cyclophilins, FK506 binding proteins (FKBPs) domains, and Parvulin domains of Penicillium oxalicum.

Cyclophilins
Cyclophilins Orthogroups Conserved | ARG PHE MET | GLN | ALA | PHE TRP LEU HIS
(ASRs) (R) (F) (M) Q) (A) (F) (W) (L) (H)
55 60 61 63 101 113 121 122 126
PoxCYP17 PenCYPO1 9 R F M Q A F W L H
PoxCYP19 PenCYPQ2 8 R F M Q A F F L H
PoxCYP18 PenCYPO3 9 R F M Q A F W L H
PoxCYP22 PenCYP05 7 R F M Q A F H L S
PoxCYP23 PenCYPO06 9 R F M Q A F W L H
PoxCYP41 PenCYPQ7 8 R F M Q A F H L H
PoxCYP54 PenCYP08 4 S F S Q A L Y L A
PoxCYP62-2 PenCYP09 5 R F \ Q A F E M C
PoxCYP62-1 PenCYP10 8 R F M Q A F H L H
PoxCYP69 PenCYP11 9 R F M Q A F W L H
FKBPs
TYR | PHE ASP | ARG |PHE | PHE | GLN | GLU | ILE | TRP | TYR | HIS | PHE
FKBPs Orthogroups | ASRs | () (F) (D) (R) (F) (F) Q) (E) Q) (W) (Y) (H) (F)
27 37 38 43 47 49 54 55 57 60 83 88 100
PoxFKBP12-2 | PenFKBP1 7 Y F D P L \ G Q I wW Y - F
PoxFKBP12-1 | PenFKBP2 8 Y F D R L S G R I wW Y F F
PoxFKBP14 | PenFKBP3 9 Y F D R L F G R | W Y | F
PoxFKBP52 | PenFKBP4 | 10 Y F D K F F G E I wW Y L F
Parvulins
_ Conserved HIS | LYS | ARG | ARG | CYS(C)/ | LEU | MET | PHE | SER(S)/ | HIS
Parvulins Orthogroups (ASRs) H | K| (R) | (R) |ASP(D)*| (L) (M) (F) | PHE(F)* | (H)
59 63 68 69 113 122 130 134 154 157
PoxPAR14 (vs hPAR14) | PenPARO1 6 H # # # D L L F F H
PoxPIN19 (vs hPIN1) PenPINO1 10 H K R R C L M F S H

#: residues absent in hPAR14; *: residues present in hPAR14




Supplementary Table S5a: Percentage identity and similarity of FKBPs of orthogroup PenFKBPO1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1. hfkbp12 42.6 42.6 42.6 434 434 434 434 434 434 39 44.3 41.8 434 434 42.6 434 42.6 434 42.6 10.2 45.1
2. PanFKBP12-2 61.2 95.9 89.3 90.1 91.7 86 90.1 91.7 91.7 78.5 85.1 91.7 90.9 88.4 90.9 90.1 89.3 91.7 90.9 18.2 89.3
3. ParFKBP12 60.3 99.2 91.7 94.2 94.2 88.4 92.6 94.2 94.2 82.6 89.3 94.2 93.4 92.6 93.4 94.2 91.7 94.2 95 18.8 92.6
4. PbrFKBP12-2 61.2 95.9 96.7 90.9 93.4 87.6 91.7 91.7 93.4 80.2 86.8 91.7 92.6 89.3 98.3 90.9 89.3 93.4 90.9 19.8 90.9
5. PcaFKBP12 60.3 98.3 99.2 96.7 97.5 87.6 96.7 98.3 97.5 88.4 88.4 96.7 96.7 98.3 92.6 100 91.7 97.5 98.3 18.2 92.6
6. PchFKBP12 61.2 98.3 99.2 97.5 99.2 88.4 95.9 97.5 100 86 87.6 95.9 99.2 95.9 95 97.5 94.2 100 95.9 18.8 92.6
7. PcoFKBP12 60.3 94.2 95 94.2 95 95.9 87.6 89.3 88.4 77.7 96.7 87.6 87.6 86 87.6 87.6 88.4 88.4 86.8 17.9 93.4
8. PdiFKBP12 60.3 97.5 98.3 97.5 99.2 98.3 94.2 98.3 95.9 85.1 87.6 96.7 95 95 93.4 96.7 90.1 95.9 95 18.4 91.7
9. PexFKBP12 60.3 98.3 99.2 96.7 100 99.2 95 99.2 97.5 86.8 88.4 98.3 96.7 96.7 93.4 98.3 91.7 97.5 96.7 18.4 93.4 >
10. PfIFKBP12 61.2 98.3 99.2 97.5 99.2 100 95.9 98.3 99.2 86 87.6 95.9 99.2 95.9 95 97.5 94.2 100 95.9 18.8 92.6 E
11. PfrEKBP11 60.6 88.4 89.3 86.8 90.1 89.3 86 89.3 90.1 89.3 7.7 85.1 85.1 86.8 81 88.4 80.2 86 86.8 15.9 81 c
12. PgrFKBP12 61.2 94.2 95 95.9 95 95.9 97.5 95.9 95 95.9 85.1 86.8 86.8 86.8 87.6 88.4 87.6 87.6 87.6 17.7 94.2 %
13. PitFKBP12 59.5 97.5 98.3 95.9 99.2 98.3 94.2 98.3 99.2 98.3 89.3 94.2 95 95 93.4 96.7 91.7 95.9 96.7 18.4 91.7 | =
14. PnaFKBP12 61.2 98.3 99.2 97.5 99.2 100 95.9 98.3 99.2 100 89.3 95.9 98.3 95 94.2 96.7 94.2 99.2 95 18.6 91.7
15. PnoFKBP12 60.3 97.5 98.3 95.9 99.2 98.3 94.2 98.3 99.2 98.3 89.3 94.2 98.3 98.3 90.9 98.3 90.1 95.9 96.7 17.9 90.9
16. PoxFKBP12-2 61.2 96.7 97.5 99.2 97.5 98.3 94.2 98.3 97.5 98.3 87.6 95.9 96.7 98.3 96.7 92.6 90.9 95 92.6 19.8 91.7
17. PpoFKBP12 60.3 98.3 99.2 96.7 100 99.2 95 99.2 100 99.2 90.1 95 99.2 99.2 99.2 97.5 91.7 97.5 98.3 18.2 92.6
18. ProFKBP12 60.3 96.7 97.5 95.9 97.5 98.3 93.4 96.7 97.5 98.3 87.6 93.4 98.3 99.2 96.7 96.7 97.5 94.2 90.9 18.2 90.1
19. PruFKBP12 61.2 98.3 99.2 97.5 99.2 100 95.9 98.3 99.2 100 89.3 95.9 98.3 100 98.3 98.3 99.2 98.3 95.9 18.8 92.6
20. PsoFKBP12 60.3 97.5 98.3 95.9 99.2 98.3 94.2 98.3 99.2 98.3 89.3 94.2 98.3 98.3 98.3 96.7 99.2 96.7 98.3 18.2 91.7
21. PsuFKBP61 - 19.9 20.1 20.4 20.1 20.3 19.2 20.3 20.1 20.3 17.9 19.5 19.9 20.3 19.9 20.6 20.1 19.9 20.3 19.9 18
22. PvuFKBP12 61.2 95 95.9 95 95.9 96.7 96.7 95 95.9 96.7 86 97.5 95 96.7 95 95 95.9 95 96.7 95 19.5
Similarity

Red color represents lowest and green shows highest percentage value.




Supplementary Table S5b: Percentage identity and similarity of FKBPs of orthogroup PenFKBP02
3 4 5 6 7 13 14 6 18

1 2 8 9 10 11 12 15 1 17 19 20 21 22 23 24 25 26
1. hfkbp12 53.9 | 46.7 | 451 | 47.1 | 443 | 45.1 | 459 | 51.6 | 45.1 | 443 | 45.1 | 31.2 | 434 | 451 | 443 | 45.1 | 41.7 | 479 | 443 | 443 | 45.1 | 443 48 | 47.1 | 45.1
2. PanFKBP12-1 71.3 53.7 | 53.7 59 52 | 55.3 | 55.3 | 55.7 | 53.7 52 | 55.3 | 36.8 | 52.8 | 52.8 | 54.5 | 52.8 | 47.9 | 56.6 52 | 52.8 | 55.3 52 | 60.5 | 58.2 | 53.7
3. PanFKBP13 64.8 | 72.1 934 | 754 | 89.3 | 90.2 | 83.6 | 75.6 | 89.3 | 89.3 | 90.2 | 60.7 | 86.1 | 87.7 | 89.3 | 87.7 | 54.1 | 73.8 | 87.7 | 89.3 | 90.2 | 87.7 | 81.3 | 754 | 89.3
4. ParFKBP13 63.9 | 72.1 | 95.1 76.2 | 90.2 | 92.6 | 86.9 78 | 90.2 | 90.2 | 92.6 | 62.4 | 88,5 | 885 | 93.4 | 90.2 | 56.6 73 1902 | 90.2 | 92.6 | 90.2 | 79.7 | 75.4 | 90.2
5. PbrFKBP12-1 63.6 | 75.2 | 84.4 | 844 738 | 76.2 | 76.2 | 80.3 | 73.8 | 73.8 | 76.2 52 77 | 73.8 77 | 76.2 57 | 884 | 754 73 | 76.2 | 754 87 | 94.2 | 754
6. PcaFKBP13-1 63.9 | 70.5 | 934 | 92.6 | 84.4 94.3 91 | 748 | 984 | 99.2 | 951 | 67.1 | 943 | 975 | 934 | 95.1 | 525 | 70.5 | 96.7 | 98.4 | 943 | 96.7 | 79.7 | 72.1 | 975
7. PchFKBP13-1 63.1 73 1918 | 926 | 844 | 984 88.5 78 | 951 | 943 | 99.2 | 64.7 | 91.8 | 92.6 | 99.2 | 934 | 54.9 73 1934 | 934 | 100 | 934 | 80.5 | 74.6 | 94.3
8. PcoFKBP13 63.1 | 70.5 | 90.2 | 91.8 | 84.4 | 959 | 94.3 77.2 | 90.2 91 | 89.3 | 64.7 91 | 92.6 | 89.3 | 93.4 | 55.7 | 68.9 | 92.6 | 90.2 | 88.5 | 92.6 | 80.5 | 73.8 91
9. PdeFKBP13 64.8 | 73.8 | 86.1 | 86.1 | 87.7 | 86.9 | 86.1 | 86.1 748 | 74.8 | 77.2 | 53.4 78 | 74.8 78 78 | 58.2 | 77.9 | 77.2 | 756 | 77.2 | 77.2 | 78.2 | 80.3 | 76.4
10. PdiFKBP13-1 64.8 | 72.1 | 92.6 | 92.6 | 83.6 | 98.4 | 98.4 | 95.1 | 86.9 98.4 | 959 | 66.5 | 943 | 96.7 | 943 | 943 | 525 | 705 | 959 | 975 | 95.1 | 959 | 80.5 | 72.1 | 96.7
11. PexFKBP13-1 | 63.9 | 71.3 | 934 | 92.6 | 84.4 | 99.2 | 99.2 | 95.9 | 86.9 | 99.2 95.1 | 67.6 | 943 | 984 | 934 | 95.1 | 525 | 70.5 | 975 | 99.2 | 943 | 975 | 79.7 | 72.1 | 98.4
12. PfIFKBP13-1 63.9 | 72.1 | 91.8 | 92.6 | 84.4 | 98.4 | 100 | 94.3 | 86.9 | 98.4 | 99.2 65.3 | 92.6 | 93.4 | 98.4 | 94.3 | 54.9 73 1943 | 943 | 99.2 | 943 | 80.5 | 74.6 | 95.1
13. PfrEKBP19 445 | 49.7 | 636 | 642 | 584 | 68.2 | 68.2 | 67.1 | 60.7 | 68.2 | 68.8 | 68.2 65.9 | 68.2 | 653 | 67.6 | 39.3 48 | 69.4 | 67.1 | 64.7 | 69.4 | 552 | 514 | 67.6
14. PgrFKBP13-1 | 63.1 | 70.5 91 | 91.8 | 85.2 | 96.7 | 96.7 | 96.7 | 87.7 | 96.7 | 97.5 | 96.7 | 68.2 943 | 92.6 | 934 | 54.1 | 705 | 951 | 934 | 91.8 | 95.1 | 79.7 | 75.4 | 95.9
15. PitFKBP13-1 639 | 71.3 | 926 | 91.8 | 83.6 | 98.4 | 98.4 | 96.7 | 86.1 | 98.4 | 99.2 | 98.4 | 68.8 | 96.7 91.8 | 951 | 541 | 689 | 975 | 975 | 926 | 975 | 79.7 | 72.1 | 98.4
16. PnaFKBP13-1 | 62.3 | 72.1 91 | 934 | 852 | 975 | 99.2 | 951 | 87.7 | 975 | 984 | 99.2 | 68.8 | 97.5 | 975 943 | 55.7 | 72.1 | 94.3 | 92.6 | 99.2 | 943 | 79.7 | 754 | 93.4
17. PnoFKBP13-1 | 63.1 | 69.7 | 91.8 | 92.6 | 85.2 | 97.5 | 96.7 | 95.9 | 88,5 | 96.7 | 97.5 | 96.7 | 68.2 | 96.7 | 96.7 | 97.5 549 | 69.7 | 975 | 943 | 934 | 975 | 79.7 | 746 | 95.1
18. PocFKBP12 655 | 65.6 | 67.2 | 70.2 | 64.8 | 65.6 | 67.2 | 69.7 | 648 | 64.8 | 65.6 | 47.4 | 65.6 | 65.6 | 66.4 | 66.4 554 | 541 | 533 | 549 | 541 | 56.1 | 579 | 54.1
19. PoxFKBP12-1 | 64.5 | 76.9 | 85.2 | 83.6 95 | 82.8 | 83.6 | 81.1 | 84.4 82 | 82.8 | 83.6 | 56.6 82 82 | 82.8 | 82.8 | 68.6 68.9 | 69.7 73 [ 68.9 | 79.7 | 90.9 | 70.5
20. PpoFKBP13-1 | 63.1 | 70.5 | 91.8 | 92.6 | 84.4 | 98.4 | 98.4 | 959 | 87.7 | 98.4 | 99.2 | 984 | 69.4 | 98.4 | 98.4 | 99.2 | 98.4 | 65.6 82 96.7 | 934 | 100 | 79.7 | 73.8 | 97.5
21. ProFKBP13-1 | 63.9 73 1934 | 926 | 83.6 | 984 | 984 | 951 | 87.7 | 984 | 99.2 | 984 | 68.2 | 96.7 | 984 | 97.5 | 96.7 | 65.6 82 | 984 93.4 | 96.7 | 789 | 71.3 | 975
22. PruFKBP13-1 | 63.1 73 1918 | 926 | 844 | 984 | 100 | 943 | 86.9 | 984 | 99.2 | 100 | 68.2 | 96.7 | 984 | 99.2 | 96.7 | 65.6 | 83.6 | 984 | 98.4 93.4 | 805 | 746 | 943
23. PsoFKBP13-1 | 63.1 | 70.5 | 91.8 | 92.6 | 84.4 | 984 | 984 | 959 | 87.7 | 98.4 | 99.2 | 98.4 | 69.4 | 98.4 | 98.4 | 99.2 | 98.4 | 65.6 82 | 100 | 984 | 984 79.7 | 73.8 | 97.5
24. PstFKBP13 659 | 77.2 | 90.2 | 88.6 | 91.1 | 89.4 | 88.6 | 88.6 87 | 90.2 | 89.4 | 88.6 | 61.8 87 | 88.6 | 87.8 | 88.6 | 68.3 | 88.6 | 88.6 | 88.6 | 88.6 | 88.6 84.6 | 81.3
25. PsuFKBP12 63.6 | 744 | 844 | 83.6 | 96.7 | 82.8 | 82.8 82 | 86.9 82 | 82.8 | 82.8 | 57.2 | 83.6 82 | 83.6 | 83.6 | 71.1 | 96.7 | 82.8 82 | 82.8 | 82.8 | 87.8 73.8
26. PvuFKBP13-1 | 63.9 | 71.3 | 93.4 | 92.6 | 84.4 | 99.2 | 99.2 | 959 | 86.9 | 99.2 | 100 | 99.2 | 68.8 | 975 | 99.2 | 98.4 | 975 | 64.8 | 82.8 | 99.2 | 99.2 | 99.2 | 99.2 | 89.4 | 82.8

Identity

Similarity




ntity and similarity of FKBPs of orthogroup PenFKBP03

Supplementary Table S5c: Percentage ide
2 3 4 5 6 7 8 9

1 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hfkbp12 331 | 338 | 348 | 328 | 321 | 26.2 | 33.8 | 343 | 336 | 328 | 328 | 328 | 336 | 32.8 | 328 | 326 | 348 | 33.6 | 328 | 321 | 328 | 256 | 358 | 34.3
2. PanFKBP14 49.2 97 | 848 | 90.2 | 894 | 69.2 | 848 | 89.4 | 88.6 | 89.4 | 89.4 | 90.2 | 88.6 | 90.2 | 90.2 | 664 | 81.8 | 87.1 | 88.6 | 89.4 | 89.4 | 553 | 84.8 | 90.2
3. ParFKBP14 50 | 99.2 833 | 90.2 | 894 | 69.2 | 841 | 90.2 | 894 | 89.4 | 90.9 | 90.2 | 894 | 90.2 | 90.2 | 679 | 833 | 88.6 | 90.2 | 89.4 | 894 | 548 | 848 | 90.2
4. PbrFKBP14 504 | 924 | 917 848 | 81.8 | 651 | 939 | 84.1 | 833 | 826 | 84.1 | 833 | 833 | 826 | 833 | 694 | 924 | 833 | 833 | 818 | 841 | 576 | 954 | 84.8
5. PcaFKBP13-2 489 | 947 | 939 | 916 969 | 76.6 | 856 | 954 | 96.2 | 969 | 99.2 | 97.7 | 96.2 | 97.7 | 97.7 | 709 | 833 | 96.2 | 969 | 96.9 | 99.2 | 548 | 848 | 96.2
6. PchFKBP13-2 48.1 | 939 | 932 | 90.8 | 99.2 743 | 826 | 939 | 947 | 985 | 96.2 | 96.2 | 94.7 | 99.2 | 969 | 68.7 | 81.8 | 93.1 | 954 | 100 | 96.2 | 52.8 | 81.8 | 93.1
7. PcoFKBP18 39.2 | 731 | 725 | 70.2 | 76.6 76 65.7 | 731 | 73.7 | 743 76 | 749 | 737 | 749 | 749 | 58.1 64 | 73.7 | 743 | 743 76 | 623 | 65.1 | 73.7
8. PdeFKBP14 50.8 | 909 | 90.2 | 96.2 | 916 | 90.8 | 70.2 826 | 833 | 833 | 84.8 | 856 | 826 | 833 | 841 | 716 | 885 | 833 | 841 | 826 | 84.8 | 586 | 924 | 848
9. PdiFKBP13-2 49.6 | 939 | 947 | 916 | 97.7 | 96.9 | 749 | 90.8 96.9 | 939 | 954 | 947 | 99.2 | 947 | 931 | 694 | 841 | 947 | 931 | 939 | 947 | 53.8 | 84.1 | 93.1
10. PexFKBP13-2 496 | 947 | 947 | 916 | 985 | 97.7 | 754 | 916 | 985 94.7 | 96.2 | 954 | 97.7 | 954 | 939 | 70.1 | 82.6 | 969 | 954 | 947 | 954 | 548 | 833 | 954
11. PfIFKBP13-2 489 | 947 | 939 | 916 | 100 | 99.2 | 76.6 | 91.6 | 97.7 | 985 96.2 | 96.2 | 947 | 99.2 | 969 | 69.4 | 82.6 | 93.1 | 954 | 985 | 96.2 | 528 | 82.6 | 93.1
12. PfrEKBP13 496 | 939 | 947 | 90.8 | 99.2 | 985 76 | 90.8 | 985 | 985 | 99.2 969 | 96.2 | 969 | 96.9 | 709 | 826 | 969 | 97.7 | 96.2 | 985 | 548 | 84.1 | 954
13. PgrFKBP13-2 489 | 939 | 932 | 91.6 | 99.2 | 985 76 | 924 | 96.9 | 97.7 | 99.2 | 985 954 | 96.9 | 954 | 71.6 | 841 | 939 | 947 | 96.2 | 969 | 54.8 | 83.3 | 93.9
14. PitFKBP13-2 49.6 | 939 | 947 | 916 | 977 | 969 | 749 | 90.8 | 100 | 985 | 97.7 | 985 | 96.9 954 | 939 | 70.1 | 833 | 954 | 939 | 947 | 954 | 543 | 833 | 93.9
15. PnaFKBP13-2 489 | 947 | 939 | 916 | 100 | 99.2 | 766 | 91.6 | 97.7 | 985 | 100 | 99.2 | 99.2 | 97.7 97.7 | 694 | 826 | 939 | 96.2 | 99.2 | 969 | 53.3 | 82.6 | 93.9
16. PnoFKBP13-2 49.6 | 96.2 | 955 | 90.8 | 985 | 97.7 | 754 | 90.8 | 96.2 | 969 | 985 | 97.7 | 97.7 | 96.2 | 98.5 68.7 | 81.8 | 939 | 969 | 96.9 | 969 | 53.8 | 83.3 | 94.7
17. PocFKBP14 493 | 791 | 799 | 813 | 813 | 80.6 | 678 | 828 | 81.3 | 821 | 813 | 821 | 813 | 813 | 813 | 79.9 711 ]| 694 | 694 | 68.7 | 71.6 50 | 719 | 694
18. PoxFKBP14 511 | 91.7 | 90.9 | 969 | 90.8 | 90.1 | 69.6 | 94.7 | 90.8 | 90.8 | 90.8 | 90.1 | 90.8 | 90.8 | 90.8 | 90.1 | 82.1 811 | 81.1 | 818 | 82.6 | 545 | 924 | 82.6
19. PpoFKBP13-2 504 | 939 | 947 | 90.8 | 97.7 | 96.9 | 749 | 90.8 | 985 | 985 | 97.7 | 985 | 969 | 985 | 97.7 | 96.2 | 82.1 | 90.1 96.2 | 931 | 954 | 548 | 833 | 954
20. ProFKBP13-2 496 | 947 | 955 | 90.8 | 985 | 97.7 | 754 | 90.8 | 97.7 | 97.7 | 985 | 99.2 | 97.7 | 97.7 | 985 | 985 | 821 | 90.1 | 97.7 954 | 96.2 | 548 | 83.3 | 96.2
21. PruFKBP13-2 48.1 | 939 | 93.2 | 90.8 | 99.2 | 100 76 | 90.8 | 969 | 97.7 | 99.2 | 985 | 985 | 96.9 | 99.2 | 97.7 | 80.6 | 90.1 | 96.9 | 97.7 96.2 | 528 | 81.8 | 93.1
22. PsoFKBP13-2 489 | 947 | 939 | 916 | 100 | 99.2 | 766 | 916 | 97.7 | 985 | 100 | 99.2 | 99.2 | 977 | 100 | 985 | 813 | 90.8 | 97.7 | 985 | 99.2 543 | 841 | 954
23. PstFKBP21 - 59.6 | 60.1 | 61.6 | 59.1 | 58.6 | 69.2 | 61.1 | 59.6 | 59.6 | 59.6 | 59.6 | 58.6 | 59.6 | 59.1 | 58.6 | 56.6 | 60.6 | 59.6 | 59.6 | 58.6 | 59.1 56.1 | 55.3
24. PsuFKBP14 51.1 | 932 | 924 | 97.7 | 924 | 916 | 708 | 96.2 | 924 | 924 | 924 | 916 | 916 | 924 | 924 | 916 | 821 | 954 | 916 | 916 | 916 | 924 | 60.6 84.8
25. PvuFKBP13-2 49.6 97 | 96.2 | 931 | 97.7 | 969 | 749 | 931 | 969 | 97.7 | 97.7 | 96.9 | 969 | 969 | 97.7 | 97.7 | 821 | 924 | 969 | 97.7 | 969 | 97.7 | 59.6 | 93.9

Identity

Similarity




Supplementary Table S5d: Percentage identity and similarity of FKBPs of orthogroup PenFKBP04

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1. hfkbp12 108 | 108 | 115 112 | 112 | 112 | 106 | 111 | 115 | 112 | 112 | 111 | 112 | 112 | 113 | 111 | 112 | 115 | 112 | 111 | 119 | 119 | 112
2. PanFKBP51 14.9 97.7 | 80.8 | 88.2 89 | 87.8 | 844 | 865 | 883 | 874 | 87.2 85 | 884 87 | 669 | 804 | 874 | 88.6 89 | 873 | 80.8 | 81.8 | 86.9
3. ParFKBP52 - 99 818 | 89.6 | 90.2 | 886 | 851 | 87.1 | 89.6 | 888 | 88.2 | 856 | 89.6 | 885 | 675 | 80.8 | 888 | 89.6 | 90.2 | 88.7 | 819 | 828 | 879
4. PbrFKBP51 15.1 | 90.8 91 798 | 799 | 804 | 765 | 784 | 80.6 | 793 | 80.7 | 778 | 803 | 784 | 659 | 883 | 795 | 818 | 799 | 788 | 824 | 971 | 79.2
5. PcaFKBP53 154 | 949 | 95.1 | 885 93.7 ] 96.1 | 926 | 958 | 939 | 978 | 943 | 935 | 943 | 971 | 671 | 795 | 97.8 | 93.6 | 93.7 | 98.8 | 80.6 | 80.8 | 94.7
6. PchFKBP53 154 | 941 | 943 | 88.7 98 933 | 895 | 911 | 978 | 935 | 924 | 904 | 976 | 921 | 67.8 | 803 | 935 | 91.2 100 | 93.1 | 81.3 | 80.8 | 91.9
7. PcoFKBP53 154 | 943 | 945 | 885 | 99.2 | 975 909 | 944 | 939 | 941 | 96.2 | 923 | 933 | 935 | 677 | 80.1 | 941 | 934 | 933 | 953 | 80.8 | 816 | 959
8. PdiFKBP53 151 | 91.8 | 915 | 857 96 95 | 954 932 | 89.1 | 926 | 888 | 928 | 89.3 | 918 66 | 76.1 | 928 | 90.2 | 89.9 | 933 | 77.7 | 77.1 | 905
9. PexFKBP54 152 ] 931 | 933 | 874 | 978 | 964 | 97.2 97 91.2 | 95.2 92 | 945 | 912 | 945 66 78 | 952 | 91.1 | 911 | 964 | 79.1 | 793 | 94.2
10. PfIFKBP53 15.4 94 |1 942 | 891 | 975 | 988 | 975 94 | 955 919 | 937 893 | 96.1 | 91.7 | 677 | 814 | 919 | 918 | 978 | 931 | 813 | 816 | 915 >
11. PfrEKBP53 153 | 941 | 943 | 88.1 99 | 975 | 98.2 | 96.6 | 98.2 | 96.5 924 | 933 | 93.7 | 982 | 66.9 | 779 | 99.6 | 92.6 | 935 | 986 | 795 | 79.9 | 943 E
12. PgrFKBP53 153 | 935 | 937 | 884 | 976 | 971 | 978 | 944 | 964 | 97.1 | 96.9 90 | 926 | 918 | 66.8 | 80.4 | 924 | 92.7 | 924 | 936 | 80.9 | 819 | 932 [
13. PitFKBP52 155 ] 932 | 934 | 884 | 971 | 955 | 96.7 | 958 | 96.6 | 949 | 97.3 | 947 89.9 | 921 | 66.5 | 77.2 | 93.3 | 90.6 90 | 93.7 | 79.6 | 78.2 | 923 %
14. PnaFKBP53 153 | 941 | 943 89 98 99 | 975 | 948 | 96.6 98 98 | 974 | 953 925 | 674 | 803 | 937 | 906 | 976 | 935 | 80.8 | 815 | 921 | =
15. PnoFKBP53 149 | 939 | 941 | 878 | 982 | 969 | 974 96 | 97.8 | 96.1 99 | 965 | 96.3 | 974 66.9 | 773 | 978 | 921 | 92.1 98 | 793 | 79.1 | 937
16. PocFKBP52 155 | 816 | 814 | 818 | 799 | 801 | 799 | 781 | 796 | 80.2 | 79.6 | 78.8 81 | 79.6 | 79.6 664 | 671 | 68.1 | 68.1 | 66.8 | 679 | 66.6 | 67.7
17. PoxFKBP52 151 | 90.1 | 89.7 | 934 | 895 | 89.3 | 88.7 | 865 | 881 | 895 | 885 | 89.2 | 876 | 888 | 88.6 80 78 | 80.7 | 80.3 | 784 | 80.8 | 904 79
18. PpoFKBP53 153 | 941 | 943 | 88.3 99 | 975 | 982 | 96.8 | 98.2 | 965 | 99.6 | 969 | 97.3 | 978 | 98.6 | 79.8 | 88.3 93 | 935 | 986 | 79.9 | 79.7 | 94.7
19. ProFKBP51 16 | 954 | 956 | 90.2 | 969 | 955 | 96.3 | 938 | 949 | 95.7 | 96.3 | 953 | 948 | 953 | 953 81 | 88.8 | 96.7 912 | 929 | 816 | 822 | 917
20. PruFKBP53 154 | 941 | 943 | 88.7 98 | 100 | 975 95 | 964 | 988 | 975 | 97.1 | 955 99 | 969 | 80.3 | 89.3 | 975 | 955 93.1 | 81.3 | 80.8 | 91.9
21. PsoFKBP53 152 | 939 | 94.1 | 87.8 99 | 976 | 982 | 96.8 | 988 | 96.7 | 99.2 | 974 97 | 97.8 | 988 | 79.3 | 888 | 99.2 | 959 | 976 79.7 | 79.7 | 95.1
22. PstFKBP51 15.8 91 | 90.8 91 |1 893 | 895 | 895 | 865 | 881 | 89.1 | 888 | 89.6 | 89.4 | 89.2 | 884 82 | 895 | 89.2 | 90.9 | 89.5 | 886 83.1 | 794
23. PsuFKBP51 155 | 90.8 91 | 99.2 | 88.7 | 889 | 88.7 | 855 | 879 | 89.1 | 88.1 | 88.6 88 89 | 87.8 | 81.2 | 946 | 879 | 89.5 | 88.9 88 | 90.8 79.9
24. PvuFKBP53 153 | 935 | 93.7 | 878 | 984 | 96.9 98 | 96.2 | 982 | 96.1 | 984 | 96.7 | 96.3 | 97.1 98 | 79.8 88 | 988 | 957 | 969 | 98.8 | 88.8 | 87.6

Similarity




Supplementary Table S5e: Percentage identity and similarity of Penicillium oxalicum

FKBPs
1 2 3 4 5
1. hFKBP12 426 47.9 34.8 111 s,
2. PoxFKBP12-2 61.2 57.4 35.7 113 | 2
3. PoxFKBP12-1 64.5 73.6 37.1 104 &
4. PoxFKBP14 51.1 55.7 52.7 114 =
5. PoxFKBP52 15.1 15.5 15.3 16.7

Similarity




Supplementary Table S6a: Comparative analysis of FKBPs of orthogroup PenFKBPO1 in different species of Penicillium

Protein

MW

NS(')_ Penicillium spp. | Protein name 2CCESSION NO. AA (kDa) pl FKBP domain Loc
1 | P.antarcticum PanFKBP12-2 | OQD86502.1 121 | 12.96 9.36 116 (2-117) C
2 P. arizonense ParFKBP12 XP 022493302.1 | 121 | 12.89 9.36 116 (2-117) C
3 | P. brasilianumn | PbrFKBP12-2 00Q88851.1 121 | 1297 9.36 102 (13-114) C
4 | P. camemberti PcaFKBP12 CRL19576.1 121 | 12.92 9.36 102 (13-114) C
5 | P.chrysogenum | PchFKBP12 KZN93041.1 121 | 12.90 9.36 102 (13-114) C
6 | P.coprophilum | PcoFKBP12 OQE37716.1 121 | 12.88 9.52 102 (13-114) C
7 | P. decumbens - - - - - - -
8 | P. digitatum PdiFKBP12 XP 014536553.1 | 121 | 12.98 9.36 116 (2-117) C
9 | P. expansum PexFKBP12 XP 016601872.1 | 121 | 12.95 9.36 116 (2-117) C
10 | P. flavigenum PfIFKBP12 OQE30842.1 121 | 12.90 9.36 102 (13-114) C
11 [ P. freii PfrEFKBP11 KUM63087.1 100 | B8 | 9.43 96 (13-108) C
12 | P. griseofulvum | PgrFKBP12 KXG46819.1 121 | 12.90 9.52 102 (13-114) C
13 | P.italicum PitFKBP12 KGO067765.1 121 | 12.98 9.36 116 (2-117) C
14 | P. nalgiovense PnaFKBP12 OQE94790.1 121 | 12.87 9.36 102 (13-114) C
15 | P. nordicum PnoFKBP12 K0S46094.1 121 | 12.95 9.36 116 (2-117) C
16 | P. occitanis - - - - - - -
17 | P. oxalicum PoxFKBP12-2 | EPS29132.1 121 | 1297 9.36 116 (2-117) C
18 | P. polonicum PpoFKBP12 00QD63523.1 121 | 12.92 9.36 102 (13-114) C
19 | P. roqueforti ProFKBP12 CDM30455.1 121 | 12.89 9.36 102 (13-114) C
20 | P. rubens PruFKBP12 XP 002559257.1 | 121 | 12.90 9.36 102 (13-114) C
21 | P.solitum PsoFKBP12 0QD99514.1 121 | 12.92 9.36 102 (13-114) C
22 | P. steckii - - - - - - -
23 | P. subrubescens | PsuFKBP61 OKP15160.1 553 | 61.22 . 117 (433-549) N
24 | P. vulpinum PvuFKBP12 OQE05312.1 121 | 12.89 9.40 102 (13-114) C

AA: amino acids; C: cytosol; FKBP: FK506 binding domain; kDa: kilodalton; Loc: localization; MW: molecularll8
weight; N: nucleus; pl: isoelectric point. Red color represents lowest and green shows highest value.




Supplementary Table S6b: Comparative analysis of FKBPs of orthogroup PenFKBPO2 in different species of Penicillium

E.o. Penicillium spp. | Protein name gcrg(;[:slinon no. AA ('i\(/l[\)/;/) pl FKBP domain Loc
1. A | P. antarcticum PanFKBP12-1 0QD87264.1 115 - 109 (2- 110) C
1. B | P. antarcticum PanFKBP13 0QD80475.1 122 | 13.22 6.41 116 (2- 117) C
2 P. arizonense ParFKBP13 XP_022490436.1 | 122 | 13.11 6.06 116 (2- 117) C
3 P. brasilianumn | PbrFKBP12-1 00Q88308.1 121 | 12.87 6.71 116 (2- 117) C
4 P. camemberti PcaFKBP13-1 CRL23945.1 122 | 13.11 6.41 116 (2- 117) C
5 P. chrysogenum | PchFKBP13-1 KZN92841.1 122 | 13.09 6.05 116 (2- 117) C
6 P. coprophilum | PcoFKBP13 OQE39366.1 122 | 13.15 6.83 116 (2- 117) C
7 P. decumbens PdeFKBP13 0QD73694.1 122 | 13.09 6.72 116 (2- 117) C
8 P. digitatum PdiFKBP13-1 XP 014537689.1 | 122 | 13.08 6.05 116 (2- 117) C
9 P. expansum PexFKBP13-1 XP_016601077.1 | 122 | 13.12 6.41 116 (2- 117) C
10 | P. flavigenum PfIFKBP13-1 OQE17497.1 122 | 13.11 6.05 116 (2- 117) C
11 | P.freii PfrFKBP19 KUM®60586.1 173 | 19.03 8.6 116 (53- 168) C
12 | P. griseofulvum | PgrFKBP13-1 KXG53875.1 122 | 13.19 6.83 116 (2- 117) C
13 | P.italicum PitFKBP13-1 KGO070915.1 122 | 13.17 6.41 116 (2- 117) C
14 P. nalgiovense PnaFKBP13-1 OQES80745.1 122 | 13.08 6.05 116 (2- 117) C
15 | P. nordicum PnoFKBP13-1 K0S40134.1 122 | 13.13 6.41 116 (2- 117) C
16 | P. occitanis PocFKBP12 PCG97418.1 119 | 12.77 6.57 100 (13- 112) C
17 | P.oxalicum PoxFKBP12-1 EPS30742.1 121 | 12.93 6.05 116 (2- 117) C
18 | P. polonicum PpoFKBP13-1 0QD64521.1 121 | 13.16 6.41 116 (2- 117) C
19 | P. roqueforti ProFKBP13-1 CDM26757.1 122 | 13.15 6.41 116 (2- 117) C
20 | P.rubens PruFKBP13-1 XP_002559045.1 | 122 | 13.09 6.05 116 (2- 117) C
21 | P.solitum PsoFKBP13-1 0QD94064.1 122 | 13.16 6.41 116 (2- 117) C
22 | P. steckii PstFKBP13 OQE16769.1 123 | 13.17 6.71 118 (2- 119) C
23 | P. subrubescens | PsuFKBP12 0K099241.1 121 | 12.87 6.06 116 (2- 117) C
24 | P.vulpinum PvuFKBP13-1 OQE11422.1 122 | 13.15 6.41 116 (2- 117) C

AA: amino acids; C: cytosol; FKBP: FK506 binding domain; kDa: kilodalton; Loc: localization; MW: molecular weight;
pl: isoelectric point. Red color represents lowest and green shows highest value.




Supplementary Table S6¢c: Comparative analysis of FKBPs of orthogroup PenFKBPO03 in different species of

Penicillium

z-o. Penicillium spp. | Protein name zcr((:)(;[:slinon no. AA (II\</II;/<'\;1/) pl FKBP domain Loc
1 P. antarcticum | PanFKBP14 0QD87320.1 132 | 1411 | 5.33 93 (30-122) ER
2 P. arizonense ParFKBP14 XP_022493850.1 | 132 | 14.09 | 5.13 93 (30-122) ER
3 P. brasilianumn | PbrFKBP14 000Q83031.1 131 | 1429 | 5.38 93 (29-121) ER
4 P. camemberti PcaFKBP13-2 | CRL17162.1 131 | 13.88 | 5.35 93 (30-122) ER
5 P. chrysogenum | PchFKBP13-2 | KZN92183.1 131 | 13.87 | 5.33 93 (30-122) ER
6 P. coprophilum | PcoFKBP18 OQE46659.1 171 | 18.37 | 6.97 93 (70-162) ER
7 P. decumbens PdeFKBP14 0QD77929.1 130 | 14.15 | 5.59 92 (29-120) ER
8 P. digitatum PdiFKBP13-2 | XP_014531289.1 | 131 | 13.93 | 4.85 93 (30-122) ER
9 P. expansum PexFKBP13-2 | XP_016593774.1 | 131 | [IGNBE | 4.94 93 (30-122) ER
10 P. flavigenum PfIFKBP13-2 | OQE30542.1 131 | 13.87 | 5.33 93 (30-122) ER
11 P. freii PfrFKBP13 KUM63881.1 131 | 13.87 | 5.12 93 (30-122) ER
12 P. griseofulvum | PgrFKBP13-2 | KXG45427.1 131 | 13.92 | 513 93 (30-122) ER
13 P. italicum PitFKBP13-2 KGO77266.1 131 [ 1391 | HE8 93 (30-122) ER
14 P. nalgiovense PnaFKBP13-2 | OQE90368.1 131 | 13.85 | 5.33 93 (30-122) ER
15 P. nordicum PnoFKBP13-2 | KOS38063.1 131 | 13.89 | 5.66 93 (30-122) ER
16 P. occitanis PocFKBP14 PCG94697.1 134 | 1455 | 5.12 93 (32-124) ER
17 P. oxalicum PoxFKBP14 EPS30398.1 131 | 14.34 | 5.06 93 (29-121) ER
18 P. polonicum PpoFKBP13-2 | OQD66654.1 131 | 13.88 | 4.94 93 (30-122) ER
19 P. roqueforti ProFKBP13-2 | CDM33522.1 131 | 1387 | 51 93 (30-122) ER
20 P. rubens PruFKBP13-2 | XP_002562332.1 | 131 | 13.87 | 5.33 93 (30-122) ER
21 P. solitum PsoFKBP13-2 | OQE01003.1 131 | 13.88 | 5.66 93 (30-122) ER
22 P. steckii PstFKBP21 OQE28442.1 198 | 21.57 | 7.09 93 (96-188) ER
23 P. subrubescens | PsuFKBP14 OK090935.1 131 | 1429 | 5.38 93 (29-121) ER
24 P. vulpinum PvuFKBP13-2 | OQEQ7531.1 131 | 13.91 | 4.97 93 (30-122) ER

AA: amino acids; ER: endoplasmic reticulum; FKBP: FK506 binding domain; kDa: kilodalton; Loc: localization; MW:
molecular weight; pl: isoelectric point. Red color represents lowest and green shows highest value.




Supplementary Table S6d: Comparative analysis of FKBPs of orthogroup PenFKBP04 in different species of Penicillium

S. Penicillium spp. Protein Protel_n AA MW pl NPL Domain FKBP Domain Loc
No. name accession no. (kDa)
1 P. antarcticum PanFKBP51 | OQD82859.1 478 | 5191 | 4.34 48 (160-208) 188 (291-478) N
2 | P.arizonense ParFKBP52 | XP _022485484.1 | 479 | 52.05 | 4.34 48 (160-208) 188 (292-479) N
3 | P.brasilianumn | PbrFKBP51 | 00Q84335.1 478 | 51.85 | 4.35 59 (148-207) 160 (319-478) N
4 P. camemberti PcaFKBP53 | CRL24243.1 487 | 53.24 | 4.4 59 (148-207) 170 (318-487) N
5 | P.chrysogenum | PchFKBP53 | KZN85312.1 488 | 53.24 | 4.38 44 (163-207) 104 (385-488) N
6 | P.coprophilum | PcoFKBP53 | OQE46569.1 487 | 53.22 | 4.39 59 (149-208) 129 (359-487) N
7 | P. decumbens - - - - - - - -
8 | P. digitatum PdiFKBP53 | XP _014532122.1 | 497 | 54.37 | 4.49 59 (149-208) 129 (369-497) N
9 | P. expansum PexFKBP54 | XP_016598739.1 | 494 | 54.12 | 4.44 | 59 (145-204) 129 (366-494) N
10 | P. flavigenum PfIFKBP53 | OQE29017.1 486 | 53.04 | 4.37 48 (161-209) 205 (282-486) N
11 | P.freii PfrFKBP53 KUM®61122.1 489 | 53.43 | 4.42 48 (163-211) 129 (361-489) N
12 | P. griseofulvum | PgrFKBP53 | KXG48330.1 491 | 53.56 | 4.33 59 (150-209) 129 (363-491) N
13 | P. italicum PitFKBP52 | KGO74787.1 483 | 52.83 | 4.42 59 (157-216) 129 (355-483) N
14 | P.nalgiovense | PnaFKBP53 | OQE84911.1 489 | 53.25 | 4.35 59 (149-208) 104 (386-489) N
15 | P. nordicum PnoFKBP53 | KOS46420.1 491 | 53.58 | 4.43 | 59 (148-207) 129 (363-491) N
16 | P. occitanis PocFKBP52 | PCG97643.1 478 | 52.10 | 4.33 | 45 (168-213) 162 (317-478) N
17 | P. oxalicum PoxFKBP52 | EPS34034.1 484 | 52.72 | 4.38 48 (163-211) 164 (321-484) N
18 | P. polonicum PpoFKBP53 | 0QD71048.1 489 | 53.44 | 442 | 48(162-210) 129 (361-489) N
19 | P. roqueforti ProFKBP51 | CDM34515.1 475 | 51.70 | 4.43 48 (161-209) 190 (286-475) N
20 | P. rubens PruFKBP53 | XP_002557951.1 | 488 | 53.24 | 4.38 | 48 (164-212) 104 (385-488) N
21 | P.solitum PsoFKBP53 | OQE03761.1 492 | 53.85 | 4.4 59 (148-207) 129 (364-492) N
22 | P. steckii PstFKBP51 | OQE16366.1 475 | BNSE | BB | 59 (149-208) 164 (312-475) N
23 | P.subrubescens | PsuFKBP51 | OKP02410.1 478 | 51.87 | 4.36 59 (148-207) 160 (319-478) N
24 | P.vulpinum PvuFKBP53 | OQE05709.1 491 | 53.64 | 4.43 48 (164-212) 129 (363-491) N

AA: amino acids; FKBP: FK506 binding domain; kDa: kilodalton; Loc: localization; MW: molecular weight; N: nucleus; NPL:

nucleoplasmin like domain; pl: isoelectric point. Red color represents lowest and green shows highest value.




a: Percentage Identity and similarity of Orthogroup PenPAR0O1

Supplementary Table S7
4 5 6 7

1 2 3 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hPAR14 52.2 53 | 49.6 50 [ 50.8 | 50.8 43 | 50.8 | 50.8 | 50.8 | 50.4 | 51.1 | 50.8 50 | 50.4 50 | 526 | 504 | 50.8 | 50.8 | 50.8 | 519 | 50.8 | 50.8
2. PanPAR13 67.7 984 | 815 | 915 | 922 | 915 | 679 93 93 93 | 90.6 | 89.9 93 | 92.2 | 89.8 | 72.6 | 82.1 | 90.6 93 | 922 | 922 | 79.7 | 80.6 93
3. ParPAR13 68.5 | 99.2 83 93 | 93.8 93 |1 69.1 | 946 | 946 | 946 | 922 | 915 | 946 | 938 | 914 | 741 | 836 | 922 | 946 | 938 | 938 | 813 | 821 | 94.6
4. PbrPAR14 63.8 | 869 | 87.7 80 81 | 803 | 629 | 818 | 818 | 818 | 817 80 | 81.8 81 | 824 | 724 | 931 | 81.7 | 818 81 81 | 721 | 96.2 | 81.8
5. PcaPAR13 646 | 93.8 | 94.6 | 80.8 97.7 1 969 | 647 | 984 | 984 | 984 | 969 | 946 | 984 | 97.7 | 96.1 | 728 | 80.9 | 969 | 984 | 97.7 | 977 80 | 779 | 984
6. PchPAR13 654 | 946 | 953 | 86.2 | 97.7 97.7 | 653 ] 99.2 | 99.2 | 99.2 | 97.7 | 953 | 99.2 | 984 | 96.9 | 721 | 80.9 | 97.7 | 99.2 100 | 98.4 | 80.8 | 78.7 | 99.2
7. PcoOPAR13 646 | 953 | 96.1 | 86.9 | 984 | 99.2 659 | 984 | 984 | 984 | 969 | 946 | 984 | 97.7 | 96.1 | 713 | 80.1 | 969 | 984 | 97.7 | 977 80 | 779 | 984
8. PdePAR17 53.7 | 722 | 728 | 69.1 | 69.1 | 69.8 | 70.4 659 | 65.9 | 659 | 66.3 | 64.1 | 659 | 653 | 65.7 | 58.7 | 649 | 66.3 | 659 | 653 | 65.3 62 | 62.1 | 659
9. PdiPAR13 65.4 | 953 | 96.1 | 86.9 | 984 | 99.2 100 | 704 100 100 | 98.4 | 96.1 100 | 99.2 | 97.7 | 728 | 81.6 | 98.4 100 | 99.2 | 99.2 | 815 | 794 100
10. PexPAR13 65.4 | 953 | 96.1 | 86.9 | 984 | 99.2 100 | 704 | 100 100 | 984 | 96.1 100 | 99.2 | 97.7 | 728 | 81.6 | 984 100 | 99.2 | 99.2 | 815 | 79.4 | 100
11. PfIPAR13 654 | 953 | 96.1 | 869 | 984 | 99.2 100 | 704 100 100 984 | 96.1 100 | 99.2 | 97.7 | 728 | 81.6 | 984 100 | 99.2 | 99.2 | 815 | 794 100 Z‘
12. PfrPAR13 66.9 93 | 938 | 84.6 | 97.7 | 984 | 99.2 71 | 99.2 | 99.2 | 99.2 946 | 984 | 977 | 99.2 | 70.7 | 813 100 | 984 | 97.7 | 97.7 | 79.1 | 78.2 | 984 -g
13. PgrPAR13 68.5 | 938 | 946 | 80.8 | 96.1 | 96.9 | 97.7 | 69.8 | 97.7 | 97.7 | 97.7 | 96.9 96.1 | 953 | 953 | 694 | 809 | 946 | 96.1 | 953 | 953 | 808 | 79.4 | 96.1 [5)
14. PitPAR13 654 | 953 | 96.1 | 869 | 984 | 99.2 100 | 704 100 100 100 | 99.2 | 97.7 99.2 | 97.7 | 72.8 | 81.6 | 984 100 | 99.2 | 99.2 | 815 | 794 100 E
15. PnaPAR13 654 | 953 | 96.1 | 86.9 | 984 | 99.2 100 | 704 | 100 | 100 | 100 | 99.2 | 97.7 100 969 | 721 | 809 | 97.7 | 99.2 | 984 | 984 | 80.8 | 78.7 | 99.2
16. PnoPAR13 66.9 93 | 938 | 846 | 97.7 | 984 | 99.2 71 | 99.2 | 99.2 | 99.2 100 | 96.9 | 99.2 | 99.2 69.9 | 805 | 99.2 | 97.7 | 969 | 969 | 783 | 789 | 977
17. PocPAR14 63.9 | 81.2 82 | 79.7 | 79.7 | 789 | 79.7 - 79.7 | 79.7 | 79.7 | 76.7 | 782 | 79.7 | 79.7 | 76.7 761 | 70.7 | 728 | 721 | 721 | 813 | 73.1 | 728
18. PoxPAR14 66.9 | 875 | 883 | 954 | 86.8 | 86.8 | 87.6 | 69.8 | 87.6 | 87.6 | 87.6 | 83.6 | 88.4 | 87.6 | 87.6 | 83.6 | 81.2 81.3 | 816 | 809 | 809 | 748 | 953 | 816
19. PpoPAR13 66.9 93 | 938 | 846 | 97.7 | 984 | 99.2 71 ] 99.2 | 99.2 | 99.2 100 | 96.9 | 99.2 | 99.2 | 100 | 76.7 | 83.6 984 | 97.7 | 97.7 | 79.1 | 782 | 984
20. ProPAR13 65.4 | 95.3 | 96.1 | 86.9 | 984 | 99.2 100 | 704 | 100 | 100 | 100 | 99.2 | 97.7 100 100 | 99.2 | 79.7 | 87.6 | 99.2 99.2 | 99.2 | 815 | 79.4 | 100
21. PruPAR13 654 | 946 | 953 | 86.2 | 97.7 100 | 99.2 | 69.8 | 99.2 | 99.2 | 99.2 | 984 | 969 | 99.2 | 99.2 | 984 | 789 | 86.8 | 984 | 99.2 98.4 | 80.8 | 78.7 | 99.2
22. PsoPAR13 65.4 | 94.6 | 953 | 86.2 | 97.7 | 98.4 | 99.2 | 69.8 | 99.2 | 99.2 | 99.2 | 984 | 96.9 | 99.2 | 99.2 | 984 | 78.9 | 86.8 | 984 | 99.2 | 98.4 80.8 | 78.7 | 99.2
23. PstPAR13 65.4 | 852 | 859 | 80.8 | 845 | 853 86 | 66.7 86 86 86 | 85.2 | 86.8 86 86 | 85.2 | 85.7 82 | 85.2 86 | 85.3 | 85.3 726 | 815
24. PsuPAR14 64.6 | 86.8 | 87.6 | 985 | 853 86 | 86.8 | 68.5 | 86.8 | 86.8 | 86.8 | 83.7 | 86.8 | 86.8 | 86.8 | 83.7 | 80.5 | 96.9 | 83.7 | 86.8 86 86 | 82.2 79.4
25. PvuPAR13 65.4 | 95.3 | 96.1 | 86.9 | 984 | 99.2 100 | 70.4 | 100 | 100 | 100 | 99.2 | 97.7 100 100 | 99.2 | 79.7 | 87.6 | 99.2 100 | 99.2 | 99.2 86 | 86.8
Similarity

Red color represents lowest and green shows highest percentage value.




Supplementary Table S7b: Percentage Identity and similarity of Orthogroup PenPINO1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1. hPIN1 49.4 50 | 494 | 514 | 494 50 | 494 50 | 475 | 48.3 | 489 50 | 479 | 489 50 50 | 494 | 434 | 441 | 497
2. PbrPIN19 65.3 83 | 847 | 858 | 818 | 835 | 84.7 | 835 | 80.7 | 81.3 | 841 | 835 | 69.2 | 926 | 824 83 | 84.7 | 77.7 | 88.7 | 83.6
3. PcaPIN19 64.8 | 91.5 97.2 | 824 | 97.7 | 989 | 97.2 | 994 | 939 | 983 | 955 | 994 | 719 83 | 989 | 989 | 97.2 | 746 | 742 | 955
4. PchPIN19 64.8 92 | 98.3 84.1 | 955 96 100 | 97.2 | 934 | 955 | 983 | 97.7 | 704 | 835 96 | 97.2 100 | 74.1 | 758 | 93.8
5. PdePIN19 659 | 932 | 92.6 | 93.2 81.3 83 | 841 | 824 | 80.7 | 80.7 | 824 83 | 70.8 | 84.1 | 81.8 83 | 841 | 751 | 784 | 84.7
6. PdiPIN19 64.8 | 915 | 994 | 97.7 | 92.6 96.6 | 955 | 97.2 | 91.7 96 | 93.8 | 97.7 | 70.3 | 813 | 96.6 | 97.2 | 955 | 72,6 | 73.2 | 93.2
7. PexPIN19 64.8 | 915 | 100 | 98.3 | 92.6 | 99.4 96 | 983 | 928 | 972 | 943 | 983 | 71.9 | 835 | 97.7 | 97.7 96 | 75.1 | 747 96
8. PfIPIN19 64.8 92 | 98.3 100 | 93.2 | 97.7 | 98.3 97.2 | 934 | 955 | 983 | 97.7 | 704 | 835 96 | 97.2 100 | 74.1 | 75.8 | 93.8
9. PfrPIN19 64.8 92 | 994 | 983 | 92.6 | 989 | 994 | 98.3 934 | 97.7 | 955 | 989 | 71.9 | 835 | 983 | 989 | 972 | 741 | 747 | 949
10. PgrPIN20 63.5 89 | 96.1 | 956 | 90.6 | 956 | 96.1 | 95.6 | 95.6 93.4 | 928 | 934 | 721 | 80.2 | 928 | 92.8 | 934 | 723 | 749 | 934
11. PitPIN19 64.8 | 915 100 | 98.3 | 92.6 | 994 100 | 98.3 | 99.4 | 96.1 938 | 97.7 | 704 | 813 | 97.2 | 97.2 | 955 | 73.1 | 72.7 | 94.9
12. PnaPIN19 64.4 | 915 | 96.6 | 983 | 915 96 | 96.6 | 98.3 | 96.6 | 94.5 | 96.6 96 | 69.8 83 | 943 | 955 | 983 | 73.6 | 758 | 92.1
13. PnoPIN19 64.8 | 915 100 | 98.3 | 92.6 | 994 100 | 983 | 994 | 96.1 100 | 96.6 714 | 824 | 983 | 983 | 97.7 | 741 | 747 | 94.9
14. PocPIN21 598 | 778 | 804 | 799 | 784 | 804 | 804 | 79.9 | 809 | 814 | 804 | 79.4 | 804 699 | 719 | 719 | 704 | 616 | 69.8 | 716
15. PoxPIN19 65.7 | 97.2 92 | 92.6 92 92 92 | 92.6 | 92.6 | 89.5 92 | 92.6 92 | 784 82.4 83 | 835 | 78.6 | 835 | 83.6
16. PpoPIN19 648 | 90.3 | 994 | 97.7 | 915 | 989 | 994 | 97.7 | 989 | 95.6 | 99.4 96 | 99.4 | 79.9 | 90.9 97.7 96 | 74.1 | 73.7 | 94.4
17. ProPIN19 64.8 92 | 989 | 983 | 93.2 | 989 | 989 | 98.3 | 989 95 | 989 | 96.6 | 989 | 804 92 | 98.3 97.2 | 736 | 742 | 944
18. PruPIN19 64.8 92 | 983 | 100 | 93.2 | 97.7 | 983 | 100 | 98.3 | 956 | 98.3 | 98.3 | 983 | 79.9 | 926 | 97.7 | 983 74.1 | 75.8 | 93.8
19. PstPIN21 57.7 | 821 | 83.7| 832 | 80.1 | 83.2 | 83.7 | 83.2 | 832 | 83.2 | 83.7 | 827 | 837 - 82.1 | 82.7 | 82.7 | 83.2 733 | 74.2
20. PsuPIN21 57.7 | 89.2 82 | 825 | 845 82 82 | 825 | 825 83 82 | 825 82 | 799 | 86.6 | 80.9 | 825 | 825 | 82.7 75.4
21. PvaPIN19 66.7 | 915 | 983 | 97.7 | 938 | 97.7 | 983 | 97.7 | 97.7 | 96.1 | 98.3 96 | 983 | 794 | 915 | 97.7 | 97.2 | 97.7 | 84.2 83

Similarity

Identity




Identity and sim

orthogroup PenPTPAQO1

Supplementary Table S8a: Percentage
3 4 5 6 7 8 9 1

ilarity of
14

1 2 0 11 12 13 15 16 17 18 19 20 21 22 23 24 25
1. YPAL 331 | 335 | 344 | 315 | 319 | 322 | 354 | 319 | 326 | 327 | 31.8 | 32.1 | 324 | 326 | 30.7 | 343 | 324 | 316 | 316 | 319 | 31.3 | 33.1 | 328 | 315
2. PanPTPA52 46.3 915 | 719 | 783 | 773 | 763 | 73.1 | 759 | 773 | 779 | 781 | 76,5 | 759 | 77.8 | 69.1 60 | 70.2 | 769 | 77.5 | 773 | 779 | 749 | 746 | 775
3. ParPTPA52 48.1 | 94.8 709 | 77.7 | 763 | 76.1 | 73.1 | 748 | 769 | 76.7 | 76,9 | 75.7 | 75.1 | 77.1 | 68.5 60 | 70.1 | 76,5 | 77.5 | 763 | 77.3 | 73.3 74 77
4. PbrPTPA51 46.7 | 83.1 | 82.2 731 | 728 | 729 | 773 | 719 | 725 | 73.1 | 735 | 724 | 725 | 73.1 | 64.8 | 584 | 813 | 733 | 728 | 72.8 | 73.1 | 78.4 91 | 725
5. PcaPTPA52 44,5 | 87.6 | 86.6 | 83.7 90.6 | 87.5 | 75.1 | 90.9 | 92.8 91 | 973 | 89.9 | 91.3 | 90.6 | 85.8 | 60.2 | 70.8 | 96.3 | 89.5 | 90.6 | 97.9 | 75.2 | 745 | 89.3
6. PchPTPA52 45.4 | 86.4 | 854 | 82.8 | 92.8 854 | 73.2 | 86.2 | 87.3 | 97.5 | 90.1 | 86.4 | 869 | 96.9 | 80.1 60 | 69.7 | 89.1 | 87.1 100 | 89.7 | 73.8 | 73.6 | 86.2
7. PcoPTPA51 46.4 | 85.5 | 855 | 83.5 92 | 89.1 718 | 874 | 8.2 | 8.8 | 8.5 | 914 | 844 | 8.7 | 77.8 | 60.5 | 69.5 | 87.1 | 83.8 | 8.4 | 869 | 72.2 | 745 | 854
8. PdePTPA51 48.2 | 835 | 82.2 | 8.9 | 833 | 813 83 727 | 72.7 | 73.2 | 73.8 | 73.1 | 729 | 724 | 66.5 | 61.6 | 75.2 74 | 749 | 73.2 | 75.1 | 785 | 78.1 | 74.1
9. PdiPTPA51 456 | 85.1 | 83.7 | 829 | 942 | 89.5 | 91.8 | 83.5 89.1 | 86.4 | 90.3 | 85.2 88 | 863 | 80.2 | 60.3 | 689 | 89.3 | 85.2 | 862 | 90.1 | 729 | 73.1 | 85.4
10. PexPTPA52 47 | 86.8 | 85.6 | 839 | 965 | 916 | 91.1 | 819 | 93.6 88.1 | 92.6 | 87.9 | 915 | 87.7 81 | 599 | 69.4 92 | 864 | 873 | 926 | 73.6 | 73.5 | 86.4
11. PfIPTPAS52 46.2 | 86.4 | 856 | 836 | 93.8 | 984 | 90.1 | 81.7 | 90.6 | 92.8 90.8 | 87.1 | 873 | 973 | 805 | 609 | 699 | 89.3 | 87.1 | 97.5 | 90.1 | 742 | 74.1 | 86.7 _Z\
12. PfrPTPAS52 45.6 87 | 86.4 | 83.9 | 984 93 | 91.8 | 829 94 | 96.5 | 94.3 89.1 | 90.5 | 90.6 | 8.4 | 60.9 | 703 | 975 | 885 | 90.1 | 96.5 | 74.7 | 74.5 | 885 =
13. PgrPTPA52 44.6 | 85.6 85 | 81.7 | 926 | 89.9 | 93,6 | 81.7 | 889 | 91.8 91 92 87.1 | 87.1 | 784 | 58.1 | 69.7 | 885 | 852 | 864 | 899 | 733 | 743 | 875 qC_,
14. PitPTPA52 46 | 86.8 | 85.8 | 84.1 | 955 | 91.2 | 89.7 | 81.9 | 924 | 95.7 | 924 | 95.3 91 86.9 | 79.8 60 71 | 90.3 86 | 869 | 91.1 | 745 | 74.7 | 87.3 E
15. PnaPTPA52 46.3 | 86.3 | 859 | 828 | 928 | 975 | 89.8 | 81.1 | 89.8 | 91.8 98 | 93.2 | 90.6 | 914 79.7 | 60.5 | 69.5 | 89.1 | 86.5 | 969 | 89.8 | 73.6 | 74.3 | 86.5
16. PnoPTPA46-1 469 | 77.7 | 76.7 | 73.3 | 86.6 | 81.7 | 82.4 | 75.1 | 84.6 | 845 | 825 | 8.4 | 80.5 | 83.7 | 81.4 554 | 62.8 | 85.2 80 | 80.1 | 84.9 67 | 66.1 | 78.2
17. PocPTPA49 49.2 | 733 | 723 | 713 72 | 70.6 | 71.2 | 73.6 | 71.7 | 709 | 71.5 | 72.6 71 | 707 | 70.7 | BB 57.9 61 60 60 | 60.4 62 | 58.5 | 59.3
18. PoxPTPA51 45.4 | 82.2 82 | 888 | 823 | 81.1 82| 845 | 818 | 819 | 81.7 | 82.1 | 815 | 821 | 811 | 726 | 70.5 69.7 | 70.5 | 70.1 | 70.8 | 75.3 | 82.3 | 69.4
19. PpoPTPA52 45.2 | 86.6 | 856 | 83.1 | 979 | 92.2 | 91.3 | 82.9 | 93.4 | 96.1 93 | 984 | 916 | 94.8 92 | 86.2 | 72.6 81 88.3 | 89.1 | 953 | 74.1 | 73.7 | 87.9
20. ProPTPA52 46.1 88 | 86.6 | 83.6 | 934 91 | 894 | 83.6 | 90.9 | 92.2 | 91.8 | 92.8 | 89.3 | 91.8 91 | 832 | 71.2 | 82.6 | 92.4 87.1 | 89.3 74 | 74.2 85
21. PruPTPA52 454 | 86.4 | 854 | 828 | 92.8 100 | 89.1 | 815 | 89.5 | 91.6 | 984 93 | 899 | 91.2 | 975 | 81.7 | 70.6 | 813 | 92.2 91 89.7 | 73.8 | 73.6 | 86.2
22. PsoPTPA52 445 | 87.2 86 | 84.1 99 | 92.8 | 915 | 839 | 94.2 | 969 | 93.8 | 98.1 93 | 959 | 928 | 86.4 | 724 | 823 | 97.7 | 93.2 | 92.8 75.8 | 74.5 | 89.5
23. PstPTPA52 455 | 855 | 843 | 89.6 | 84.5 | 83.2 83 | 87.4 83 | 83.7 | 83.8 | 84.1 83 | 84.5 83 | 754 | 72.7 | 85.7 | 839 | 84.7 | 83.2 | 85.2 79.6 | 74.6
24. PsuPTPA51 46.1 | 83.5 | 83.5 95 | 849 | 834 | 839 | 86.8 | 835 | 84.7 | 844 | 845 | 834 | 8.2 | 838 | 749 | 722 | 89.1 | 84.1 | 84.6 | 83.4 | 849 | 89.2 73.4
25. PvuPTPA52 44,3 | 87.2 | 86.2 | 83.5 | 93.4 | 90.3 | 91.1 | 83.7 | 90.3 | 92.6 | 91.4 93 92 | 92.6 | 90.6 | 81.6 72 81 | 93.2 | 90.3 | 90.3 | 93.4 | 84.5 | 83.9
Similarity

Red color represents lowest and green shows highest percentage value.




Supplementary Table S8b
3 4 5 6 7

: Percentage Identity and similarity of orthogroup PenPTPAQ02
8 9 10 11 12 13 14 15 16 17

1 2 18 19 20| 21 22| 23
1. YPA2 408 | 41.8 | 39.3 | 39.8 | 39.6 | 39.7 | 39.1 | 402 | 40| 39.6 | 40| 40.2 | 402 | 405 | 353 | 381 | 40 | 39.8 | 39.6 | 39.4 | 38.6 | 40.2
2. PanPTPA46 56.4 96.1 | 78.4 | 87.8 | 86.9 | 87.9 | 79.7 | 86.2 89 | 86.4 | 883 | 88.8 | 86.9 | 88.1 | 66.8 | 77.3 | 88.3 | 852 | 86.9 | 87.8 | 78.1 | 883
3. ParPTPA46 56.4 | 97.3 777 | 883 | 878 | 879 | 80| 86.6 | 89.3 | 876 | 88.8 | 895 | 871 | 881 | 671 | 76.2| 89| 852 | 87.8 | 88.3 | 77.4 | 885
4. PbrPTPA46 57 | 88.8 | 88.1 775 | 778 | 769 | 817 | 766 | 778 | 771 | 775 | 787 | 77.3 78 | 684 | 865 | 775 | 76.8 | 778 | 771 | 914 | 773
5. PcaPTPA46 554 | 916 | 92.4 | 86.9 933 | 948 | 776 | 919 | 962 | 924 | 98.1 | 945 | 93.8 95 | 659 | 753 | 979 | 924 | 933 | 97.9 | 76.1 | 93.8
6. PChPTPA46 56.1 | 92.1 | 92.8 | 87.4 | 952 926 | 78.6 | 91.2 | 936 | 983 | 933 | 943 | 92.1 | 916 66 | 754 | 93.6 | 89.8 | 100 | 93.1 | 764 | 916
7. PCOPTPA46 55 | 921 ] 921 | 86.7 | 96.7 | 95.7 771 917 | 952 | 91.7 | 952 | 952 | 93.3 | 943 | 64.8 | 758 | 952 | 90.7 | 92.6 95 | 755 | 943
8. PdePTPA46 56.9 | 89.9 | 90.8 | 90.3 | 87.1 | 87.8 | 86.9 76.7 | 776 | 779 | 718 79 | 767 | 776 | 679 80 | 78.3 | 76.8 | 786 | 776 | 79.7 | 77.9
9. PAiPTPA46 549 | 92.1 | 921 | 88.1| 955 | 959 | 96.4 | 87.4 945 | 90.9 | 92.8 | 92.8 | 92.8 | 91.9 | 652 | 72.7 | 926 89 | 91.2 | 91.9 | 746 | 916
10. PexPTPA46 554 | 936 | 93.6 | 879 | 97.1 | 959 | 97.9 | 881 | 976 926 | 96.7 | 96.4 | 962 | 94.7 | 66.6 | 746 | 96.7 | 933 | 93.6 | 96.2 | 75.9 | 95.9
11. PAIPTPA46 55.8 | 91.4 | 92.6 | 86.7 95 | 993 | 955 | 87.4 | 95.9 | 95.7 924 | 933 | 909 | 916 | 664 74 | 926 | 888 | 983 | 921 | 757 | 90.7
12. PirPTPA46 55.1 | 926 | 93.3 | 869 | 98.6 | 957 | 97.9 | 876 | 96.4 | 98.1 | 955 952 | 945 | 959 | 659 | 748 | 98.8 | 92.1 | 933 | 97.9 | 759 | 945
13. PgrPTPA46 55.6 | 92.4 | 92.8 | 88.1 | 959 | 96.2 | 97.6 | 88.1 | 96.4 | 98.1 | 959 | 97.1 945 | 938 | 664 | 755 | 95.2 | 914 | 94.3 95 | 76.4 | 95.9
14. PitPTPA46 55.1 | 92.6 | 92.4 | 88.4 | 959 | 955 | 96.9 | 87.8 | 96.4 | 97.6 95 | 97.1 | 96.9 924 | 648 | 741 | 94| 914 | 921 | 938 | 757 | 933
15. PnoPTPA46-2 549 | 926 | 92.8 | 86.9 | 969 | 952 | 97.9 | 86.4 | 96.4 | 97.6 95 | 97.9 | 96.9 | 96.4 66.4 | 746 | 957 | 905 | 91.6 | 955 | 76.4 | 9238
16. PocPTPA47 53.1 | 792 | 783 | 807 | 778 | 781 79 | 804 | 776 | 781 | 783 | 776 | 783 | 783 | [l 66.8 | 659 | 65.1 66 | 649 | 684 | 66.8
17. POxPTPA46 555 | 86.7 | 86.7 | 915 | 858 | 87 | 855 | 89.6 | 855 | 853 | 86 | 855 | 863 | 87 | 853 | 80.2 753 | 749 | 756 | 746 86 | 755
18. PpoPTPA46 554 | 926 | 93.6 | 865 | 98.3 | 955 | 979 | 876 | 962 | 981 | 952 | 99.3 | 97.1 | 96.7 | 976 | 77.4 | 855 921 | 936 | 981 | 759 | 945
19. ProPTPA46 554 | 923 | 92.3 | 869 | 95.9 95 96 | 875 | 955 | 96.7 | 947 | 964 | 955 | 957 | 95.7 | 78.8 | 865 | 96.4 89.8 | 92.1 | 749 | 907
20. PruPTPA46 56.1 | 921 | 92.8 | 874 | 952 | @00 | 95.7 | 87.8 | 959 | 95.9 | 993 | 95.7 | 96.2 | 955 | 952 | 78.1 | 86.7 | 955 95 93.1 | 76.4 | 916
21. PsoPTPA46 549 | 92.4 | 93.1| 869 | 986 | 957 | 979 | 87.6 | 96.2 | 97.9 | 955 99 | 97.1 | 964 | 976 | 776 | 858 | 99.3 | 96.7 | 95.7 749 | 94
22. PSuPTPA47 574 | 883 | 881 | 95.7 | 871 | 874 | 862 | 90.2 | 883 | 87.9 | 86.7 | 869 | 874 | 886 | 86.7 | 814 | 934 | 864 | 87.1 | 874 | 869 76.1
23. PVUPTPA46 56.1 | 924 | 92.6 | 87.2 | 957 | 947 | 971 | 871 | 962 | 97.9 | 945 | 96.9 | 974 | 96.7 | 96.7 | 78.3 | 86.7 | 969 | 95.2 | 94.7 | 96.7 | 876

Identity

Similarity




Supplementary Table S9: Percentage identity and similarity of FKBPs of orthogroup PenFKBP03 with hFKBP13

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1. hFKBP13 53.1 | 53.8 | 524 | 52.8 | 51.4 | 42.8 | 52.1 | 54.2 | 535 | 514 | 52.8 | 52.8 | 53,5 | 51.4 | 52.1 | 49.7 | 52.4 | 535 | 514 | 51.4 | 52.8 | 37.7 | 53.1 | 53.5
2. PanFKBP14 66.9 97 | 848 | 90.2 | 894 | 69.2 | 848 | 89.4 | 886 | 89.4 | 89.4 | 90.2 | 88.6 | 90.2 | 90.2 | 66.4 | 81.8 | 87.1 | 88.6 | 89.4 | 89.4 | 553 | 84.8 | 90.2
3. ParFKBP14 66.9 | 99.2 833 | 90.2 | 89.4 | 69.2 | 84.1 | 90.2 | 89.4 | 89.4 | 90.9 | 90.2 | 89.4 | 90.2 | 90.2 | 67.9 | 83.3 | 88.6 | 90.2 | 89.4 | 89.4 | 54.8 | 84.8 | 90.2
4. PbrFKBP14 655 | 924 | 91.7 848 | 81.8 | 651 | 939 | 841 | 833 | 826 | 84.1 | 833 | 83.3 | 826 | 833 | 694 | 924 | 833 | 83.3 | 818 | 84.1 | 57.6 | 954 | 848
5. PcaFKBP13-2 66.2 | 94.7 | 939 | 916 96.9 | 76.6 | 856 | 954 | 96.2 | 96.9 | 99.2 | 97.7 | 96.2 | 97.7 | 97.7 | 70.9 | 83.3 | 96.2 | 96.9 | 96.9 | 99.2 | 54.8 | 84.8 | 96.2
6. PchFKBP13-2 655 | 93.9 | 93.2 | 90.8 | 99.2 743 | 826 | 939 | 94.7 | 985 | 96.2 | 96.2 | 94.7 | 99.2 | 969 | 68.7 | 81.8 | 93.1 | 954 | 100 | 96.2 | 52.8 | 81.8 | 93.1
7. PcoFKBP18 55.6 | 731 | 725 | 70.2 | 76.6 76 65.7 | 731 | 73.7 | 743 76 | 749 | 73.7 | 749 | 749 | 58.1 64 | 73.7 | 743 | 743 76 | 62.3 | 651 | 73.7
8. PdeFKBP14 64.8 | 90.9 | 90.2 | 96.2 | 91.6 | 90.8 | 70.2 82.6 | 83.3 | 83.3 | 848 | 856 | 82.6 | 83.3 | 84.1 | 71.6 | 885 | 83.3 | 84.1 | 82.6 | 848 | 58.6 | 924 | 84.8
9. PdiFKBP13-2 669 | 93.9 | 947 | 916 | 97.7 | 96.9 | 749 | 90.8 96.9 | 93.9 | 954 | 94.7 | 99.2 | 94.7 | 93.1 | 69.4 | 841 | 947 | 93.1 | 93.9 | 947 | 53.8 | 841 | 93.1
10. PexFKBP13-2 66.9 | 94.7 | 947 | 916 | 985 | 97.7 | 754 | 91.6 | 985 94.7 | 96.2 | 954 | 97.7 | 954 | 939 | 70.1 | 82.6 | 96.9 | 954 | 94.7 | 954 | 548 | 83.3 | 954
11. PfIFKBP13-2 64.8 | 94.7 | 939 | 91.6 | 100 | 99.2 | 76.6 | 91.6 | 97.7 | 985 96.2 | 96.2 | 94.7 | 99.2 | 969 | 69.4 | 826 | 93.1 | 954 | 985 | 96.2 | 52.8 | 82.6 | 93.1
12. PfrEKBP13 66.2 | 93.9 | 947 | 90.8 | 99.2 | 985 76 | 90.8 | 985 | 985 | 99.2 969 | 96.2 | 969 | 969 | 709 | 826 | 969 | 97.7 | 96.2 | 985 | 548 | 84.1 | 954
13. PgrFKBP13-2 66.2 | 93.9 | 932 | 91.6 | 99.2 | 985 76 | 924 | 96.9 | 97.7 | 99.2 | 985 954 | 969 | 954 | 71.6 | 841 | 939 | 947 | 96.2 | 969 | 54.8 | 83.3 | 93.9
14. PitFKBP13-2 66.9 | 93.9 | 947 | 91.6 | 97.7 | 969 | 749 | 90.8 | 100 | 985 | 97.7 | 985 | 96.9 954 | 939 | 70.1 | 833 | 954 | 939 | 947 | 954 | 543 | 83.3 | 93.9
15. PnaFKBP13-2 648 | 947 | 939 | 91.6 | 100 | 99.2 | 766 | 91.6 | 97.7 | 985 | 100 | 99.2 | 99.2 | 97.7 97.7 | 694 | 826 | 939 | 96.2 | 99.2 | 969 | 53.3 | 82.6 | 93.9
16. PnoFKBP13-2 655 | 96.2 | 955 | 90.8 | 985 | 97.7 | 754 | 90.8 | 96.2 | 96.9 | 985 | 97.7 | 97.7 | 96.2 | 98.5 68.7 | 81.8 | 939 | 96.9 | 96.9 | 96.9 | 53.8 | 83.3 | 94.7
17. PocFKBP14 62.7 | 791 | 799 | 813 | 813 | 80.6 | 678 | 828 | 81.3 | 821 | 813 | 821 | 813 | 81.3 | 813 | 79.9 711 ] 694 | 694 | 68.7 | 71.6 50 | 719 | 694
18. PoxFKBP14 66.9 | 91.7 | 909 | 96.9 | 90.8 | 90.1 | 69.6 | 94.7 | 90.8 | 90.8 | 90.8 | 90.1 | 90.8 | 90.8 | 90.8 | 90.1 | 82.1 81.1 | 811 | 818 | 82.6 | 545 | 924 | 826
19. PpoFKBP13-2 66.2 | 93.9 | 947 | 90.8 | 97.7 | 96.9 | 749 | 90.8 | 985 | 985 | 97.7 | 985 | 969 | 985 | 97.7 | 96.2 | 82.1 | 90.1 96.2 | 931 | 954 | 548 | 833 | 954
20. ProFKBP13-2 648 | 947 | 955 | 90.8 | 985 | 97.7 | 754 | 90.8 | 97.7 | 97.7 | 985 | 99.2 | 97.7 | 97.7 | 985 | 985 | 821 | 90.1 | 97.7 954 | 96.2 | 548 | 83.3 | 96.2
21. PruFKBP13-2 655 | 93.9 | 93.2 | 90.8 | 99.2 | 100 76 | 90.8 | 96.9 | 97.7 | 99.2 | 985 | 985 | 969 | 99.2 | 97.7 | 80.6 | 90.1 | 96.9 | 97.7 96.2 | 52.8 | 81.8 | 93.1
22. PsoFKBP13-2 655 | 947 | 939 | 916 | 100 | 99.2 | 76.6 | 91.6 | 977 | 985 | 100 | 99.2 | 99.2 | 97.7 | 100 | 985 | 813 | 90.8 | 97.7 | 985 | 99.2 543 | 841 | 954
23. PstFKBP21 49.5 | 59.6 | 60.1 | 61.6 | 59.1 | 58.6 | 69.2 | 61.1 | 59.6 | 59.6 | 59.6 | 59.6 | 58.6 | 59.6 | 59.1 | 58.6 | 56.6 | 60.6 | 59.6 | 59.6 | 58.6 | 59.1 56.1 | 553
24. PsuFKBP14 66.2 | 932 | 924 | 97.7 | 924 | 91.6 | 70.8 | 96.2 | 924 | 924 | 924 | 91.6 | 916 | 924 | 924 | 91.6 | 821 | 954 | 916 | 91.6 | 91.6 | 924 | 60.6 84.8
25. PvuFKBP13-2 67.6 97 | 96.2 | 931 | 97.7 | 969 | 749 | 931 | 969 | 97.7 | 97.7 | 96.9 | 969 | 969 | 97.7 | 97.7 | 821 | 924 | 969 | 97.7 | 969 | 97.7 | 59.6 | 93.9

Identity

Similarity




Supplementary Table S10: Percentage identity and similarity of FKBPs of orthogroup PenFKBP04 with Fpr4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1. Fpr4 39.9 | 389 39| 394 | 384 | 394 | 394 | 386 | 375| 393 | 379 | 403 | 386 | 388 | 385 | 384 | 394 | 393 | 388 | 398 | 386 | 39.8 39
2. PcoFKBP53 55 941 | 878 | 939 | 886 | 933 | 677 | 801 | 816 | 959 | 804 | 909 | 941 | 933 | 935 | 934 | 933 | 808 | 961 | 944 | 923 | 96.2 | 953
3. PpoFKBP53 548 | 982 874 | 923 | 888 | 935 | 67.1 78 | 797 | 947 | 795 | 928 | 99.6 | 93.7 | 97.8 93 | 935 | 799 | 978 | 952 | 933 | 924 | 98.6
4. PanFKBP51 548 | 943 | 941 88.3 | 97.7 89| 669 | 804 | 818 | 869 | 808 | 844 | 874 | 884 87 | 88.6 89 | 808 | 882 | 865 85| 872 | 873
5. PIFKBP53 541 | 975 | 96.5 94 896 | 978 | 677 | 814 | 816 | 915 | 806 | 887 | 919 | 961 | 917 | 918 | 978 | 813 | 939 | 912 | 893 | 93.7 | 931
6. ParFKBP52 543 | 945 | 943 99 | 94.2 902 | 675 | 808 | 828 | 879 | 818 | 8.1 | 888 | 896 | 885 | 896 | 902 | 819 | 896 | 871 | 856 | 882 | 887
7. PchFKBP53 541 | 975 | 975 | 941 | 988 | 943 678 | 803 | 808 | 919 | 799 | 895 | 935 | 976 | 921 | 912 100 | 813 | 937 | 911 | 904 | 924 | 931
8. PocFKBP52 538 | 799 | 798 | 816 | 802 | 814 | 80.1 664 | 666 | 677 | 659 66 | 669 | 677 | 669 | 681 | 681 | 679 | 673 | 656 | 665 | 66.8 | 66.8
9. PoxFKBP52 P28 | 557 | 883 | 901 | 895 | 89.7 | 893 80 90.4 79| 883 | 761 779 | 803 | 773 | 807 | 803 | 80.8 | 795 78| 772 | 804 | 784
10. PsuFKBP51 533 | 887 | 879 | 90.8 | 89.1 91 | 889 | 812 | 946 799 | 971 | 771 | 799 | 815 | 791 | 822 | 808 | 826 | 808 | 793 | 782 | 819 | 797
11. PvuFKBP53 54.8 98 | 988 | 935 | 96.1 | 937 | 969 | 79.8 88 | 87.6 792 | 905 | 943 | 921 | 937 | 917 | 919 | 794 | 947 | 942 | 923 | 932 | 951
12. PbrFKBP51 531 | 885 | 883 | 90.8 | 89.1 91 | 887 | 818 | 934 | 992 | 878 765 793 | 803 | 784 | 818 | 799 | 824 | 798 | 784 | 778 | 80.7 | 788
13. PdiFKBP53 537 | 954 | 96.8 | 91.8 94 | 915 95| 781 | 865 | 855 | 96.2 | 857 926 | 893 | 918 | 902 | 899 | 777 | 926 | 932 | 928 | 888 | 933
14. PfrEKBP53 552 | 982 | 996 | 941 | 965 | 943 | 975 | 796 | 885 | 881 | 984 | 881 | 96.6 93.7 | 982 | 926 | 935 | 795 | 978 | 952 | 933 | 924 | 98.6
15. PnaFKBP53 536 | 975 | 978 | 941 98 | 943 99 | 79.8 | 8838 89 | 971 89 | 948 98 925 | 906 | 976 | 808 | 943 | 912 | 899 | 926 | 935
16. PnoFKBP53 558 | 974 | 986 | 939 | 961 | 941 | 969 | 796 | 88.6 | 87.8 98 | 87.8 96 9 | 974 921 | 921 | 793 | 971 | 945 | 921 | 918 98
17. ProFKBP51 564 | 963 | 96.7 | 954 | 957 | 956 | 955 81 | 888 | 895 | 957 | 902 | 938 | 963 | 953 | 953 912 | 816 | 936 | 911 | 906 | 927 | 929
18. PruFKBP53 541 | 975 | 975 | 941 | 988 | 943 100 | 803 | 893 | 889 | 969 | 887 95 | 975 99 | 969 | 955 813 | 937 | 911 | 904 | 924 | 931
19. PstFKBP51 543 | 895 | 89.2 91 | 89.1 | 90.8 | 89.5 82 | 895 | 90.6 | 888 91 | 865 | 888 | 89.2 | 884 | 909 | 895 806 | 791 | 796 | 809 | 797
20. PcaFKBP53 54 | 99.2 99 | 949 | 975 | 951 98 | 80.1 | 895 | 887 | 984 | 885 96 99 98 | 982 | 96.9 98 | 89.3 958 | 935 | 943 | 9838
21. PexFKBP54 551 | 972 | 982 | 931 | 955 | 933 | 964 | 791 | 881 | 879 | 982 | 874 97 | 982 | 966 | 978 | 949 | 964 | 881 | 978 94.5 92 | 964
22. PitFKBP52 553 | 967 | 973 | 932 | 949 | 934 | 955 81 | 876 88 | 963 | 884 | 958 | 973 | 953 | 963 | 948 | 955 | 894 | 97.1 | 96.6 90 | 937
23. PgrFKBP53 552 | 978 | 969 | 935 | 971 | 937 | 971 | 788 | 892 | 886 | 967 | 884 | 944 | 969 | 974 | 965 | 953 | 97.1 | 896 | 976 | 964 | 947 93.6
24. PsoFKBP53 541 ] 982 | 992 | 939 | 96.7 | 941 | 976 | 793 | 888 88 | 988 | 878 | 968 | 992 | 978 | 988 | 959 | 976 | 886 99 | 98.8 97 | 974




Supplementary Table S11: List of primers used for real-time PCR analysis of genes encoding
different cyclophilins, FK506-binding proteins (FKBPs), parvulins and protein phosphatase 2A

phosphatase activators (PTPAS) in Penicillium oxalicum.

S.No | Name | Sequence

Cyclophilins

1 PoxCYP17 (forward) GTGTCAAGAGTGGGATGCGA
PoxCYP17 (reverse) ACCCTTCCTCTACCACACGA

2 PoxCYP19 (forward) CAAAAACCAGAAGGGCCAGC
PoxCYP19 (reverse) CGTCAGCAAACTTCGTGGTG

3 PoxCYP18 (forward) CCGCATCAACTTCAACCTCTAC
PoxCYP18 (reverse) CCCTTGTAGCCCTCCTTCA

4 PoxCYP22 (forward) CGCCTCATCCCAGGCTTTAT
PoxCYP22 (reverse) TGATAGATGGATGTGCCGCC

5 PoxCYP23 (forward) AACAAGTTCAAGGACGAGAACTTCA
PoxCYP23 (reverse) TGGGAACGTTCTGGATCTTGTC

6 PoxCYP41 (forward) GATCCAAGGTGGTGACTTTACT
PoxCYP41 (reverse) GTGCTTGAGGTCGAAGTTCT

7 PoxCYP54 (forward) GCTTTTCGTGTGCAAGCTGA
PoxCYP54 (reverse) GGTTCGCTTGTCTCGGATGA

8 PoxCYP62-2 (forward) TTTGGGAGACTGGAAGGGGA
PoxCYP62-2 (reverse) CGACTTCGCAAGAGGTCACT

9 PoxCYP62-1 (forward) GCGACGTTCAAGCGATTACC
PoxCYP62-1 (reverse) CTTGATCCACGGCAGGATGT

10 PoxCYP69 (forward) TCATGGAGATGCAGCAAGCA
PoxCYP69 (reverse) TTGACCTTACTTCGGGTCGC

FK506-binding proteins (FKBPS)

11 PoxFKBP12-2 (forward) CTACGATGCCAAGAAGGCCA
PoxFKBP12-2 (reverse) TGATGACCTGTCCAACACCG

12 PoxFKBP12-1 (forward) GCACTACACTGGCTGTCTGT
PoxFKBP12-1 (reverse) ACCCTCATCCCAACCCTTGA

13 PoxFKBP14 (forward) TGCGTCTCACTACGCTCTTC
PoxFKBP14 (reverse) GTCACCGTTTTGGGTCTTGC

14 PoxFKBP52 (forward) CAAGGGTGTCGCTGCTAAGA
PoxFKBP52 (reverse) TGCCGAGCTTGAAGGTGAAA

Parvulins

15 PoxPAR14 (forward) TGCGACATATCCTGTGCGAG
PoxPAR14 (reverse) CCTTGTCGGGCCTTATCCTC

16 PoxPIN19 (forward) CCGCCGATACCGATACAGAG
PoxPIN19 (reverse) CACGGTGCTTCACAAGGAGA

Protein phosphatase 2A phosphatase activators (PTPAS)

17 PoxPTPA51 (forward) CCCGGCCTTTTTGACCTCTA
PoxPTPAS1 (reverse) ATTGAACAGCCTCCGACTCC

18 PoxPTPA46 (forward) CTCCGCGCAAACAGTAATCG
PoxPTPA46 (reverse) GACCGGGCGTGAGTATTGAT

Reference gene

19 ACTIN (forward) GATTTGGCACCACACTTTCTAC

ACTIN (reverse)

TCTTCTCACGGTTGGACTTG




