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Table S1. Polygalacturonase sequences from different Phytophthora spp. used for the multiple

sequence alignment.

Name Species Protein ID Database Full-length/Partial
PCIPG2 Phytqphthora ABD72596 NCBI Full-length
capsici
PCIPGS5 P. capsici ABU46393 NCBI Full-length
PCIPG8 P. capsici ADN18844 NCBI Full-length
PCIPGY P. capsici ADN18850 NCBI Full-length
PCIPG10 P. capsici ADN18854 NCBI Full-length
PCIPG11 P. capsici ADN18855 NCBI Full-length
PCIPG12 P. capsici ADN18856 NCBI Full-length
PCIPG13 P. capsici ADN18842 NCBI Full-length
PCIPG14 P. capsici ADN18847 NCBI Full-length
PCIPG15 P. capsici ADN18851 NCBI Full-length
PCIPG16 P. capsici ADN18852 NCBI Full-length
PCIPG17 P. capsici ADN18853 NCBI Full-length
PCIPG18 P. capsici ADN18846 NCBI Full-length
PCIPG19 P. capsici ADN18849 NCBI Partial
PCIPG20 P. capsici ADN18845 NCBI Full-length
PCIPG21 P. capsici ADN18843 NCBI Full-length
PCIPG22 P. capsici ADN18848 NCBI Full-length
PCPG1 Phytophthqra AAN34612 NCBI Full-length
cinnamomi

PCPG2 P. cinnamomi AAN34613 NCBI Full-length
PCPG3 P. cinnamomi AAN34614 NCBI Full-length
PCPG4 P. cinnamomi AAN34615 NCBI Full-length
PCPG6 P. cinnamomi AAN34616 NCBI Full-length
PCPG7 P. cinnamomi AANO05466 NCBI Full-length
PCPGS8 P. cinnamomi AANO05467 NCBI Full-length
PCPG9 P. cinnamomi AANO05468 NCBI Full-length
PCPG10 P. cinnamomi AANO05465 NCBI Full-length
PCPG12 P. cinnamomi AANO05460 NCBI Full-length
PCPG14 P. cinnamomi AAN05461 NCBI Full-length
PCPG15 P. cinnamomi AANO05462 NCBI Full-length
PCPG16 P. cinnamomi AANO05463 NCBI Full-length




Table S1. Polygalacturonase sequences from different Phytophthora spp. used for the multiple
sequence alignment.

Name Species Protein ID Database Full-length/Partial
PCPG19 P. cinnamomi AANO05458 NCBI Full-length
PIPG1 P. infestans AAK98644 NCBI Full-length
PIPG1-T40 Phytophthora XP_002996850 NCBI Partial
infestans
PIPG2-T40 P. infestans XP_002902085 NCBI Full-length
PIPG3-T40 P. infestans XP_002897269 NCBI Full-length
PIPG4-T40 P. infestans XP_002901692 NCBI Full-length
PIPG5-T40 P. infestans XP_002897268 NCBI Full-length
PIPG6-T40 P. infestans XP_002897267 NCBI Full-length
PIPG7-T40 P. infestans XP_002996983 NCBI Full-length
PIPG8-T40 P. infestans XP_002896211 NCBI Partial
PIPG9-T40 P. infestans XP_002896198 NCBI Partial
PIPG10-T40 P. infestans XP_002896197 NCBI Partial
PIPG11-T40 P. infestans XP_002896196 NCBI Partial
PIPG12-T40 P. infestans XP_002896192 NCBI Partial
PIPG13-T40 P. infestans XP_002896191 NCBI Full-length
PIPG14-T40 P. infestans XP_002896190 NCBI Full-length
PIPG15-T40 P. infestans XP_002896187 NCBI Full-length
PIPG16-T40 P. infestans XP_002896186 NCBI Partial
PIPG17-T40 P. infestans XP_002895235 NCBI Partial
PIPG18-T40 P. infestans XP_002895234 NCBI Full-length
PIPG19-T40 P. infestans XP_002895233 NCBI Full-length
PPPG1 Phytophthora AAW22993 dbCAN Full-length
parasitica

PPPG2 P. parasitica ABV82735 dbCAN Full-length
PPPG3 P. parasitica ABV82736 dbCAN Full-length
PPPG4 P. parasitica ABV82737 dbCAN Full-length
PPPGS P. parasitica ABV82738 dbCAN Full-length
PPPG6 P. parasitica ABV82739 dbCAN Full-length
PPPG7 P. parasitica ABV82740 dbCAN Full-length
PPPG8 P. parasitica ABV82741 dbCAN Full-length
PPPG9 P. parasitica ABV82742 dbCAN Full-length
PPPG10 P. parasitica ABV82743 dbCAN Full-length




Table S1. Polygalacturonase sequences from different Phytophthora spp. used for the multiple
sequence alignment.

Name Species Protein ID Database Full-length/Partial
PRPG1 Phytophthora 41820 JGI Full-length
ramorum
PRPG2 P. ramorum 72130 JGI Partial
PRPG3 P. ramorum 40980 JGI Full-length
PRPG4 P. ramorum 48642 JGI Partial
PRPG5 P. ramorum 54493 JGlI Full-length
PRPG6 P. ramorum 54527 JGlI Full-length
PRPG7 P. ramorum 72133 JGI Full-length
PRPG9 P. ramorum 72135 JGI Full-length
PRPG10 P. ramorum 72134 JGI Full-length
PRPG11 P. ramorum 83562 JGI Full-length
PRPG13 P. ramorum 83564 JGI Full-length
PRPG14 P. ramorum 83568 JGI Full-length
PRPG15 P. ramorum 83573 JGI Full-length
PRPG16 P. ramorum 83574 JGI Full-length
PSPG1 Phytophthora 247698 JGI Full-length
sojae

PSPG2 P. sojae 250266 JGI Full-length
PSPG3 P. sojae 259959 JGI Full-length
PSPG4 P. sojae 260041 JGI Full-length
PSPG5 P. sojae 260065 JGI Full-length
PSPG6 P. sojae 322946 JGI Full-length
PSPG7 P. sojae 487620 JGI Partial
PSPG8 P. sojae 505673 JGI Partial
PSPG12 P. sojae 522084 JGI Full-length
PSPG13 P. sojae 259928 JGlI Full-length
PSPG14 P. sojae 259936 JGI Full-length
PSPG15 P. sojae 259951 JGI Full-length
PSPG16 P. sojae 333550 JGI Full-length
PSPG17 P. sojae 333549 JGI Full-length
PSPG18 P. sojae 430630 JGI Full-length
PSPG19 P. sojae 505361 JGI Full-length
PSPG20 P. sojae 506837 JGI Full-length




Table S1. Polygalacturonase sequences from different Phytophthora spp. used for the multiple
sequence alignment.

Name Species Protein ID Database Full-length/Partial
PSPG21 P. sojae 507865 JGI Full-length

PSPG22 P. sojae 508703 JGI Partial

PSPG23 P. sojae 509650 JGI Partial

PSPG24 P. sojae 509900 JGI Partial

PSPG25 P. sojae 330711 JGI Partial
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Figure S1. Strategy flow diagram for the identification and characterization of
polygalacturonases in Phytophthora cinnamomi. A command line (hmm build) was used and
run on a linux server to build an hmm profile from a multiple sequence alignment containing
PG sequences from other Phytophthora spp. BLASTP analyses were also conducted using the
server. The resultant sequences with a cut-off value < E-value x10™ were selected and BLASTP
analyses were performed against the (NCBI-nr) to confirm that they were PG sequences. The
sequences were subjected to signature domain search and classified as either full-length or
partial sequences. The sequences that lacked either one or more domains were considered

as partial sequence.



Table S2. Polygalacturonase sequences from outgroup species and their ID as depicted on the phylogenetic trees.

Outgroup Tree ID Acces_smn number/ 'I_'rophlc Slgn.al Domain Source
Species Protein ID lifestyle peptide
Phytophthora cinnamomi GKB4 Phylogenetic Tree

. - . ENSEMBL
Pythium vexans Py vex PG1_H EPrPVT00000022936 Hemibiotrophic 1-18 LAL LIV &V PROTISTS
Pythium . ENSEMBL
arrhenomanes Py _arr_ PG1_N EPrPRT00000024470 Necrotrophic 1-22 LAL LIV &V PROTISTS
Pythium . ENSEMBL
aphanidermatum Py_aph_PG1_N EPrPA00000023057 Necrotrophic 1-20 LAL LIV &V PROTISTS
Plasmopara PI_hal PG1_B CEG40133 Biotrophic 1-25 L veay NGB
halstedii
P. halstedii Pl_hal PG2 B CEG49916 Biotrophic 1-20 LILI, V&YV  NCBI
Saprolegnia diclina  Sa_dic_ PG1_N XM_008613903 Necrotrophic 1-20 LILI V&YV  NCBI
S. diclina Sa_dic PG2_N XM_008605568 Necrotrophic 1-20 LILUHLIV&YV  NCBI
S. diclina Sa_dic PG3_N XP_008612126 Necrotrophic 1-20 LILUHLIV&YV  NCBI
Oomycetes Phylogenetic Tree
Fragilariopsis FI_cyl PG1_Outgroup  KV784353 1-28 18] NCBI

cylindrus




Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID é::ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source
Zﬁﬁiﬁ@iﬁ? a Ph_cin_PG1_H AAN34612/ 243190 Hemibiotrophic ~ 1-20 LILILIV&Y  NCBI JGI
P. cinnamomi Ph_cin_PG2_H AAN34613 Hemibiotrophic 1-20 LAL L IV&YV  NCBI

P. cinnamomi Ph_cin_PG3_H AAN34614 Hemibiotrophic 1-20 LAL L IV&YV  NCBI

P. cinnamomi Ph_cin_PG4_H AAN34615 Hemibiotrophic 1-20 LAL 1L IV&YV  NCBI

P. cinnamomi Ph_cin_PG5_H 94850 Hemibiotrophic 1-19 LIL I IV&YV  JGI

P. cinnamomi Ph_cin_PG6_H AAN34616 Hemibiotrophic 1-20 LAL 1L IV&YV  NCBI

P. cinnamomi Ph_cin_PG7_H AF398946 Hemibiotrophic ~ 1-20 LI IV&Y  NCBI

P. cinnamomi Ph_cin_PG8_H AF398947 Hemibiotrophic ~ 1-20 LI IV&Y  NCBI

P. cinnamomi Ph_cin_PG9_H AF398948 Hemibiotrophic ~ 1-20 LI IV&Y  NCBI

P. cinnamomi Ph_cin_PG10_H AF398945 Hemibiotrophic ~ 1-20 LI IV&Y  NCBI

P. cinnamomi Ph_cin_PG11_H 243146 Hemibiotrophic 1-20 LILHL V&YV  JGI

P. cinnamomi Ph_cin_PG12_H AF398938 Hemibiotrophic ~ 1-22 LIV &Y NCBI

P. cinnamomi Ph_cin_PG13_H 243199 Hemibiotrophic 1-20 LILHL V&YV  JGI

P. cinnamomi Ph_cin_PG14_H AF398940 Hemibiotrophic ~ 1-22 LIV &Y NCBI

P. cinnamomi Ph_cin_PG15_H AF398941 Hemibiotrophic 1-22 LIV &YV NCBI

P. cinnamomi Ph_cin_PG16_H AF398942/ 243454 Hemibiotrophic ~ 1-22 L IV&Y  NCBI/JGI
P. cinnamomi Ph_cin_PG17_H 243222 Hemibiotrophic 1-20 LI IvV&V  JGI




Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID é::ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source

P. cinnamomi Ph_cin_PG18_H 321736 Hemibiotrophic 1-20 LILHL V&YV  JGI

P. cinnamomi Ph_cin_PG19_H AAN24612 Hemibiotrophic 1-20 LILHL,IV&YV  NCBI

P. cinnamomi Ph_cin_PG20_H 557459 Hemibiotrophic 1-20 LILOL V&YV  JGI

P. cinnamomi Ph_cin_PG21_H 557452 Hemibiotrophic 1-20 LILOL V&YV  JGI

P. cinnamomi Ph_cin_PG22_H 557447 Hemibiotrophic 1-20 LILOL V&YV  JGI

P. cinnamomi Ph_cin_PG23_H 14823 Hemibiotrophic 1-20 LILIL V&YV  JGI

P. cinnamomi Ph_cin_PG24_H 258598 Hemibiotrophic 1-22 LILHL V&YV  JGI

P. cinnamomi Ph_cin_PG25_H 270732 Hemibiotrophic 1-20 LILOL V&YV  JGI

P. cinnamomi PcPG1 OL334941 Hemibiotrophic ~ 1-20 L 1,1, 1V&V  ARP, Unpublished data
P. cinnamomi PcPG2 0L334942 Hemibiotrophic ~ 1-20 L, 1,1, 1V&V  ARP, Unpublished data
P. cinnamomi PcPG3 0OL334943 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG4 0OL334944 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG5 OL334945 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG6 OL334946 Hemibiotrophic ~ 1-20 1L, IV&V  ARP, Unpublished data
P. cinnamomi PcPG7 0OL334947 Hemibiotrophic ~ 1-20 1L, IV&V  ARP, Unpublished data
P. cinnamomi PcPG8 0OL334948 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG9 OL334949 Hemibiotrophic ~ 1-20 L, ILNHLIV&YV  ARP, Unpublished data
P. cinnamomi PcPG10 OL334950 Hemibiotrophic ~ 1-20 1L UL, IV&YV  ARP, Unpublished data




Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID é::ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source

P. cinnamomi PcPG11 OL334951 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG12 0OL334952 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG13 OL334953 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG14 OL334954 Hemibiotrophic ~ 1-20 L, 1,1, 1V&V  ARP, Unpublished data
P. cinnamomi PcPG16 OL334956 Hemibiotrophic ~ 1-20 LI, UL, IV&V  ARP, Unpublished data
P. cinnamomi PcPG17 OL334957 Hemibiotrophic ~ 1-20 LI, UL IV&V  ARP, Unpublished data
P. cinnamomi PcPG19 OL334959 Hemibiotrophic ~ 1-22 L, ILIV&V  ARP, Unpublished data
P. cinnamomi PcPG22 0OL334962 Hemibiotrophic ~ 1-19 LI, L IV&V  ARP, Unpublished data
P. cinnamomi PcPG25 OL334965 Hemibiotrophic ~ 1-22 L1, 1L IV&V  ARP, Unpublished data
f :})’;?ghthor a Ph_cap_PG1_H DQ415987 Hemibiotrophic ~ 1-19 LILILIV&Y  NCBI

P. capsici Ph_cap PG2_H EF558847 Hemibiotrophic 1-20 LILILIV&Y  NCBI

P. capsici Ph_cap PG3 H GQ856521 Hemibiotrophic 1-20 LAL 1L IV&YV  NCBI

P. capsici Ph_cap PG4 H GQB856527 Hemibiotrophic 1-20 LAL L IV&YV  NCBI

P. capsici Ph_cap PG5 H GQ856531 Hemibiotrophic 1-20 LILHL V&Y NCBI

P. capsici Ph_cap PG6_H GQ856532 Hemibiotrophic 1-20 LILHL V&Y NCBI

P. capsici Ph_cap PG7_H GQ856533 Hemibiotrophic 1-19 LI, V&Y NCBI

P. capsici Ph_cap PG8 H GQ856519 Hemibiotrophic 1-20 LILHL V&Y NCBI




Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID é::ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source
P. capsici Ph_cap_PG9 H GQ856524 Hemibiotrophic 1-20 LIL I, IV&YV  NCBI
P. capsici Ph_cap PG10_H GQ856528 Hemibiotrophic 1-20 LILHL,IV&YV  NCBI
P. capsici Ph_cap PG11_H GQ856529 Hemibiotrophic 1-20 LIL L, IV&YV  NCBI
P. capsici Ph_cap PG12 H GQ856530 Hemibiotrophic 1-20 LIL L IV&YV  NCBI
P. capsici Ph_cap PG13 H GQ856523 Hemibiotrophic 1-20 LIL L, IV&YV  NCBI
P. capsici Ph_cap PG14 H GQ856526 Hemibiotrophic 1-19 LIL L, IV&YV  NCBI
P. capsici Ph_cap PG15 H GQ856522 Hemibiotrophic 1-19 LIL L IV&YV  NCBI
P. capsici Ph_cap PG16 H GQ856520 Hemibiotrophic 1-19 LILHL,IV&YV  NCBI
P. capsici Ph_cap PG17_H GQ856525 Hemibiotrophic 1-22 LILHL,IV&YV  NCBI
Z ’)Zey;?;’:;hor a Ph_inf PG1_H AAK98644 Hemibiotrophic ~ 1-20 LILI&IV  NCBI
P. infestans Ph_inf PG2_H XM_002902039 Hemibiotrophic ~ 1-20 L IV&Y  NCBI
P. infestans Ph_inf PG3_H XM_002897222 Hemibiotrophic ~ 1-20 LLL V&Y NCBI
P. infestans Ph_inf PG4_H XM_002896144 Hemibiotrophic ~ 1-20 LLL IV &Y NCBI
P. infestans Ph_inf PG5_H XM_002896141 Hemibiotrophic ~ 1-20 LALL IV &YV NCBI
P. infestans Ph_inf PG6_H XM_002895188 Hemibiotrophic ~ 1-20 LI IV&Y  NCBI
P. infestans Ph_inf PG7_H XM_002895187 Hemibiotrophic ~ 1-20 LLL IV &Y NCBI
P. infestans Ph_inf PG8_H XM_002896145 Hemibiotrophic ~ 1-20 LALNL IV &Y NCBI
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Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID éf:ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source
P. infestans Ph_inf PG9_H XM_002901646 Hemibiotrophic ~ 1-19 LLLIV&Y  NCBI
g gﬁ’atgﬁi';g'or a Ph_par PG1_H AAW22993 Hemibiotrophic ~ 1-20 LIV &V NCBI
P. parasitica Ph_par PG2 H ABV82735 Hemibiotrophic 1-20 LI IV&Y  NCBI
P. parasitica Ph_par PG3 H ABV82736 Hemibiotrophic 1-20 LI IV&Y  NCBI
P. parasitica Ph_par PG4 H ABV82737 Hemibiotrophic 1-20 LI, IV&Y  NCBI
P. parasitica Ph_par PG5 H ABV82738 Hemibiotrophic 1-19 LI, IV&Y  NCBI
P. parasitica Ph_par PG6_H ABV82739 Hemibiotrophic 1-20 LI IV&Y  NCBI
P. parasitica Ph_par PG7_H ABV82740 Hemibiotrophic 1-17 LI IV&Y  NCBI
P. parasitica Ph_par PG8 H ABV82741 Hemibiotrophic 1-20 LI, IV&Y  NCBI
P. parasitica Ph_par PG9 H ABV82742 Hemibiotrophic 1-19 LI, IV&Y  NCBI
P. parasitica Ph_par PG10_H ABV82743 Hemibiotrophic 1-20 LI, IV&Y  NCBI
Phytophifora Ph_ram_PG1_H 72135 Hemibiotrophic ~ 1-20 LILILIV&Y  JGI
P. ramorum Ph_ram_PG2_H 83562 Hemibiotrophic ~ 1-20 LKL V&Y  JGI
P. ramorum Ph_ram_PG3_H 72134 Hemibiotrophic ~ 1-20 LKL V&Y JGI
P. ramorum Ph_ram_PG4_H 83565 Hemibiotrophic ~ 1-20 LKL V&Y JGI
P. ramorum Ph_ram_PG5_H 83564 Hemibiotrophic ~ 1-20 LKL V&Y  JGI
P. ramorum Ph_ram_PG6_H 83568 Hemibiotrophic ~ 1-20 LKL V&Y  JGI
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Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID é::ti?:iﬁ)n number/ I;:gt?’:: ﬁ:a%rt'iadle Domain Source
P. ramorum Ph_ram_PG9_H 83574 Hemibiotrophic 1-20 LILOL V&YV  JGI
Phytophthora sojae  Ph_soj PG1_H 260065 Hemibiotrophic 1-20 LAL &YV JGI
P. sojae Ph_soj PG2_H 260041 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG3_H 259936 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG4_H 259959 Hemibiotrophic ~ 1-19 LILHLIV&Y  JGI
P. sojae Ph_soj PG5_H 250266 Hemibiotrophic ~ 1-19 LILHLIV&Y  JGI
P. sojae Ph_soj PG6_H 322946 Hemibiotrophic ~ 1-22 LILHLIV&Y  JGI
P. sojae Ph_soj PG7_H 507025 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG8_H 506837 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG9_H 507865 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG10_H 508773 Hemibiotrophic ~ 1-20 LILHL V&Y JGI
P. sojae Ph_soj PG11_H 508703 Hemibiotrophic ~ 1-19 LILHL V&Y JGI
P. sojae Ph_soj PG12_H 509867 Hemibiotrophic ~ 1-20 LILHL V&Y JGI
P. sojae Ph_soj PG13_H 509900 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG14_H 509650 Hemibiotrophic ~ 1-20 LILHL V&Y JGI
P. sojae Ph_soj PG15_H 505673 Hemibiotrophic ~ 1-20 LILHLIV&Y  JGI
P. sojae Ph_soj PG16_H 259928 Hemibiotrophic ~ 1-20 LI IvV&V  JGI




Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID éf:ti?:iﬁ)n number/ I;:gt?’:: ﬁ:e%rt'iadle Domain Source
P ’;};taoﬁgﬁ;'gr a Ph_meg_PG1_H OWY94663 Hemibiotrophic  1-20 LILILIV&Y  NCBI
P. megakarya Ph_meg PG2_H OowYo8164 Hemibiotrophic 1-20 1L, 1L IV&Y  NCBI
P. megakarya Ph_meg PG3_H OWz12176 Hemibiotrophic 1-20 LI IV &Y NCBI
P. megakarya Ph_meg PG4_H OWY97638 Hemibiotrophic 1-20 1,1, IV&Y  NCBI
P. megakarya Ph_meg PG5 H Oowz12175 Hemibiotrophic 1-20 LI L IV&Y  NCBI
P. megakarya Ph_meg PG6_H owz12177 Hemibiotrophic 1-20 LI IV &Y NCBI
P. megakarya Ph_meg PG7_H OWY98906 Hemibiotrophic 1-20 1,1, IV&Y  NCBI
5/ Zﬁ‘,’;’r"’;’;‘” a Ph_nic_PG1_H KUF86279 Hemibiotrophic ~ 1-20 L veay NGB
P. nicotianae Ph_nic_PG2_H KUF77588 Hemibiotrophic ~ 1-20 LU, IV&V  NCBI
P. nicotianae Ph_nic_PG3_H KUF94022 Hemibiotrophic ~ 1-20 LU, 1V&V  NCBI
P. nicotianae Ph_nic PG4 H KUF90172 Hemibiotrophic ~ 1-19 LILIV&Y NCBI
P. nicotianae Ph_nic_PG5_H KUF84330 Hemibiotrophic ~ 1-20 LU, 1IV&V  NCBI
P. nicotianae Ph_nic_PG6_H KUF94598 Hemibiotrophic ~ 1-20 LU, 1IV&V  NCBI
P. nicotianae Ph_nic_PG7_H KUF94020 Hemibiotrophic ~ 1-20 LU, 1IV&V  NCBI
P. nicotianae Ph_nic_PG8_H KUF94603 Hemibiotrophic ~ 1-20 LU, V&V NCBI
P. nicotianae Ph_nic_PG9_H KUF91066 Hemibiotrophic ~ 1-20 LU, 1IV&V  NCBI
P. nicotianae Ph_nic_PG10_H KUF91067 Hemibiotrophic ~ 1-20 LU, 1IV&V  NCBI
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Table S3. Polygalacturonase sequences from oomycete species and their ID as depicted on the phylogenetic tree.

Species Tree ID Acce§3|on number/ 'I_'rophlc Slgn.al Domain Source
Protein ID lifestyle peptide
P. nicotianae Ph_nic_ PG11_H KUF94602 Hemibiotrophic ~ 1-17 LIL I IV&Y  NCBI
P. nicotianae Ph_nic_ PG12_H KUF78020 Hemibiotrophic ~ 1-19 LIL I IV&Y  NCBI
P. nicotianae Ph_nic_PG13_H KUF84327 Hemibiotrophic ~ 1-20 LIL I IV&Y  NCBI
P. nicotianae Ph_nic_PG14_H KUF94019 Hemibiotrophic ~ 1-20 LIL I IV&Y  NCBI
P. nicotianae Ph_nic_PG15_H KUF86106 Hemibiotrophic ~ 1-20 LIL I IV&Y  NCBI
Pythium vexans Py vex PG1_H EPrPVT00000022936 Hemibiotrophic 1-18 LILHLIV&YV  ENSEMBL PROTISTS
Pythium Py arr PG1_N EPrPRT00000024470 Necrotrophic ~ 1-22 L, v ey ENSEMBLPROTISTS
arrhenomanes
Pythium Py aph_PG1_N EPrPA00000023057 Necrotrophic ~ 1-20 L vey  ENSEMBLPROTISTS
aphanidermatum
Plasmopara Pl_hal PG1 B CEG40133 Biotrophic 1-25 L vay NGB
halstedii
P. halstedii Pl_hal PG2 B CEG49916 Biotrophic 1-20 LI, IV&Y  NCBI
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Figure S2. Pairwise alignment (zoomed out) of intron-containing PG genomic sequences
with their corresponding coding sequences. The genomic sequences of the introns are shown
with a solid grey line, below are the coding sequences of the respective PG genes. One intron
is present in each PG gene as shown by the gap in the coding sequence marked as the cDNA
sequence. The gap in the N-terminal region of pcpg19 and pcpg25 is not an indication of an
intron region, the consensus sequence could not be attained in these regions due to many
conflicts observed in these nucleotides using CLC Main Workbench. The In silico identified
coding sequence of pcpg1 was included to show the intron position as we were unable to get
the consensus sequence of the beginning of the sequence. We do not expect to see an intron
in the N-terminal region, therefore we suggest that this gene also has one intron as predicted
in silico. The consensus sequence is shown below the alignment with a grey solid rectangular

block and the sequence conservation is marked in light and dark maroon.
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i T i i
iics cons BHAEoRAMY RMARNGNYoH SMUNoREoLo (1MoNoRUoH NMoHoRNoRN HoMMARNooR LNoRMNALSH {oHoNENooH ooRNoH oo o
PcPG1_InSilico_cDNA gEdg ol g glNaltg gloltg gloaN g g gg g g gllg ggd goMMoBgggl 90
PcPG1.SEQ cDNAINCOMPLETE, S/== 2i=iZiojiins 2ioisvayssvoysiioss Syaimen misionsinnsl Jemnesiiys s Srapuynon isg e iss it Rinain iV anis. eiais s penpinninny o e n s SR i =
Consensus ATGAAGTTCT TCACCACTGC GCTCGCCGTG TTCGCGCTGA TCGCGACGAC CGCCAACGGC TCGCCCATGC TGCGCATGGA GGCCGAGGGC

Consenaton. o OOOOOOO00 OOAOOACOON OONOOROON AOOOAROOn - AOOAROOnan - AOOnnninin - Aonnoononn oommoinoon oonoonneo
Sequsnce ogo. . ATGAAGTTCT TCACCACTGC GCTCGCCOTG TTCGOGCTGA TOGCGACGAG COCCAACGGC TCGCCCATGC TGCOCATGGA GGCCGAGGGE

PcPG1_Genomic -G-GGG- BGTETEECER GGIGGIG-G GTBcTTcHGG -GIIG-GI ETERARREAC -G-G- BEARERAGEE G-G- 180
PcPG1_InSilico_cONA EloEBooolll HoXNEEEoEN ooBooNMoMMo ofM------- ---------- - --------- oo o oo 123
PCPG1_SEQ_CDNAINCOMPLETE - - - === -=-= ====-==-=== ==e---e=e= =-e-e-e-ce s-ece-e-cs =-ece-eece s-eee-eece sceeeeeeee =-e-e-e--- -

Consensus AAGAAGGGCA AGTCTAAGAC GGAGGCGCCG GTC- - oo -ocooecoe oeooooee coiocccs cococoecs coooooo---
Consewaﬁogq IIIIIIIIII IIIIIIIIII IIIIIIIIII Illlllllll ARERRE R R R ENE NN E RN RN AN ISR EEREE R ENEEERE R RN ENE RN
Seq”e"“'°g° . AAGAAGGGCA AUTCTAAGAC GGAGGCGCCG GTCvTTqu CCGATGACGA CTACACCCAG CAGCAAGACC CAACCCAGCA GCAAGACCCT

PcPG1_Genomic HEBEBECEE o
PcPG1_InSilico_¢cDNA - - - - - - - - - gg g 9 BEEtH.E o o8 ol 204
PcPG1_SEQ_cDNA-INCOMPLETE - - - - - - - - - 81

Consensus --------- C AGTCGCCCAC GACCAAGACG AGCAGCGGCT GCCACCTCAC GGGCACCTAC AAGAAGGGCA CGTCCATCGC GTCCTGCAGC
100%

Conservation

s ceonooncl) OTOOUGHL SHORAGADS GCAGOALT CLOACTCAD G35CACCTAD AGRGSHCR CETOCATCE STCCTEHG
Iiﬂil R S O R T e

Consensus TCGATCGTCA TCGACTCGCT GACGGTTCCC GCCGGCGTCA CGCTGGACCT GAGCCTGGCC AAGACCGGCG CCACCATCGA GTTCGTGGGC

Conservation

soware . TOATOSTOR TOGACTCAOT GACGTTCED GOOGGOGTCA CECTECACCT GAGCCTEEC ANGACCGGOG CCAOGATGA GTTCGTEGH0

380 400 420 440

| | | I
PcPG1_Genomic EEEEECENCT FEGCEENCEE cEEcicccEc ccEENcETcc WcBcEcTcHc BcCEEEGCEGE BTcEEGGTEE HcccEBTEEcc BcTEETGGHEE 450
PcPG1_InSilico_cONA ENEENoEN o EHooBNENoEE oBEoooolo oolENoNtoo HWoloNoliolo MoolNENoE ol HioENootlE HoooNtENoo HotEEEooEN 384
PcPG1_SEQ_cDNAINCOMPLETE EEEENCEECT THGCEBENCEE cEEcTcccEc cCEEEcETcc TolcEcTcHEc BGCEENCHGE BTCEEGGTEE HcccETEEGC BCTEETGGHE 261
Consensus ACCACGACGT TCGGCACGCA GAAGTGGGAG GGCCCGCTGG TGCGCGTGAG CGGCACGAGC CTGACGGTCA AGGGCTCCGG CGTCCTGGAC
100%

Conservation

e T TSR ST ST TR, AR TR KT T
o A T A B O O D B

Consensus GGCCAGGGCT CGTGGTACTG GAAGCAGGGC CAGTCGATCA CGCGCCCCGT GTTCTTCAAG CTGCAGAACG TCATCAGCTC GACGGTGTCG
100%

Conservation

soware i, (GOCAGOEe eBTGRTACTG GAAGCAGGGD CAGTCRATCA CCGOCCOGT GTTCTICMAG CTECAGRACG TCATCAGCTC GAOGGTTCS




580

eeeeeeeee G el [elelel 630
PcPG s 0_cDNA gg |t tBE| ag ofiggg ¢ 564
PL E G GHGGG 441

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

s TE:Z%GGCTTCACCA TOAGACHT STTCLEE ACCTTCAGER TOGTENGTC CMGHCACE ACGCTEAGES CCOTBACAT CGACRCCH
e A o AR R e g -—.....:

seau::é%GcceGCAAcG FATCECH CHRACEAT STCACE, TATARHSCHANT TS SMARHT (TR
e sl e S | R TR B o | B G Iiﬂii i

sensus GACGACTGCC TGGCCATGCA GTCGAGCACC AACACGGTCT TCAGCAACAA CTACTGCTGC GGCGGTCACG GCATCTCCAT CGGCTCGCTG
100%
Conservation

sz, GGHCTECS THUCHTGOR TCGACOACC ACKCGTCT TCAGGRAC CTACTETGL CEO60HCE COATCTCEAT C0TERLTG
;l«?! o S e B

ssssssss GGCGGCAACG CCGTGGACCA GTCCACGACC GTGCAGGGCC TGACGGTGCA AGGCAACACC ATTGTTGACA GCGACAACGG CATCCGCATC
100%

Sequence'ié'.;fGGCGGCAACG (GGTGGAGCA GTCCACGACG GTGCAGGGC TGAGGGTGCA aGGCAACAGG ATTGTIGAGA GCGACAACGG CATCCGCATC

|
PcPG1 G m EECEBBETEE -GG-GII GGGEETGGTG -G-G- BcTERGTGERE GI-G- TECEERGTGE EcEEEGEBET BcTcETGCEER 9%
PcPG1_| S A BEcENNETEE tHooNEToEE oooMEtoolc THEEN.INE HotENctoclE oHENENNEc TH.EEN oS HEoEEN.HEEY Mot oEt HEN 924
PcPG1_SEQ_cDNA co LETE BEECEBBATEE -GG-GII cGGEETceTc TERECGEEGTEE EcTEEGTCEE CEEBEECETG -GI-GIGI ECEEBGCEBET BcTGETGEER 201

Col nsen::i- AGACCATCA TCGGCCTGAA GGGCC l(-;l(jl-l(-;l_l CAGACGTCA AGTACGTGCA GAACACGC I(-Bl_l CGAACGT AGAACGCCAT CGTﬁ]TGCAC
seancecge. MGAGCATCA TCGGCCTGAA GGGCCTEEIG TCAGACGTCA AGTACGTGA GRACACGCTG TCGAACGTGA AGAACGCCAT CGTGATGCAC

“ TGGGAGTACA GOAAGGCCAA GOGCGGCTAG AGGGOGTCCG CGACGAGCCA GOTGAGGATC RAGGGGGTGA CTGTGAACGG CGTCAAGGGD



PcPG1_Genomic
PcPG1_InSilico_cDNA

G 1170
55 55 555 555 55 55 g 1104
PcPG1_SEQ_ cDNA-INCOMPLETE G 981

ssssssss ACGGCCACGA ACCTGTACGA CATCGTGGCG AACCCGAAGG TGGTGTCTGG CTGGGACTTC TCGGGCGTGA CGGTGAGCGC GTCGGTCAAG
100%

e *"5" ACGGCCACGA HCCTGTACGR CATCBTGGGE MCCCGARGE TGGTGTCTGG CTGBGACTTC TCGBECETsA CEOTEAGORE GTGETCRAG

PcPG1_Genomic E-E-BE BTccicEcER -B- BcEcEGTHEG 1209
PcPG1_Insilico_cDNA gollEEolfoo Eloofolcll BHEERE cBENc HoNooiBg 1143
PcPG1_SEQ_cDNA-INCOMPLETE GGHEECETGC EuccicECEE BEERECEETC HcEcmcTEG 1020
Consensus GGCAAGCTGG CTGGTGCGCC CAACAGCATG AGCGTGTAG
100%

seavencatogo (GCARGGTEE GTOGTGOGCE CRACAGGATG AGGGTGTAG
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PcPG16_Genomic g. I gl gl g.g. gl g'wo
PcPG16_SEQ_cDNA c G G cclic G 100

Consensus ATGAAGTTCT TCGCCCCCGT CCTCGCTGCC ACTGCCCTAG TGTTCGCCGC GGTCTCCGGC AGCCCCATGA TCCGGCAGGA GGCGGAAGAA GCGGAGTCGA
100%
Conservation

i “ATGAAGTTCT TG0GCECET CCTCGCTGGE ACTEOGCTAG TGTTCGCEGC GETGTOGGGS AGCCCCATGA TGCGGCAGGA GGUGGRAGRA GUGGAGTCGA

40

PcPG16_Genomic GEECETGTER G-G-GGGI EEBTARARGE GIGG-GI TcTicTRTTEG IG-G-G TREBRETRAG -G-G- cTEEEGCETG GIG-G- 200
PcPG16_SEQ_cONA GEECETCTEN cETcENcceT EEETERENCE cECCEEENCE TcomcTETTEC TcEECEEETc TEEEERETEEC ETECETCEEE cTEEEcCETGC CEGTEENGET 200

Consensus GCAGCTGTAC GCTGACGGGT ACCTACACGA GCGGCACCGA TGTGTCTTCG TGCAGCACTG TCACCATCAG CTCGCTGACA GTCCCGGCTG GAGTCACGCT
100%

e ORGTETHC CTHCGET HETRCACER GCSEAGE TTETTIS TORSHTE, TORCHTOHG CCBTIGY TCRRRTG ATLAGHT
gy SoRREICtcl CORRSRMCE BRcclobrtc Jorkcrberd DRMCCRUBRD BRORBCCRCC JRACERCCrD MRCRRBGRCH SOBRGRGRRC SoBncbenn

C ssssssss GGACTTGAGC GACCTCAAGT CCGGCGCTAG CGTCGTCTTC TCAGGCACCA CCACCTTCGG AAAGAAGGTA ACGCCCTTGA TTCCGTGCTG TGCTGCTTTT
100%

Consanvaton MOONNO00000 0000000000 OO0
o%

. GGACTTGAGG GACCTCAAGT CCGGCGCTAG CGTCGTCTC TCAGGCAGCA CCACGTICES ARAGRAGeTa acococren Trcetects tecteerrr
SR e u BTcTcNTcoN NABNGRANTC cIBccoAEE .3- TTABCCcRAR §=_ CraAcAcoRT IG_ 2

Consensus GTGAGGCTGT GTCTAACCTC CTGTGCTGGA AACAGAAATG GTCGGGACCC CTTGTCCTTC TTACGGGCAC GAAGCTAACT GTCAGCGGCT CCGGCACTCT
Consert : "";,rm'nTrm 000000000 0000000000
Sequence ogo. (04 650TGT GTCTAACCTC CTGTGCTGGA AAcAeAAATﬁo G1066GACCC CTTGTCCTT&o [TACGGGCAC GAAGCTAACL GTCAGOGGCT CCGGCACTQI
PePG16_Genomic BCETGCEEEG GCETETTGCT BETCCEECEE cooTENCTEE ETEENCECEN BECTCTTETT BECEETCECE EECCTCETET BETECENGCT BEECCCETTE s00
PcPG16_SEQ cONA BOBTCCHEAG COBTETTCCT BETCCHECEE cooTENCTEN BTEENCECES BECTCTTETT BECEATCHCE BECCTCETET BETHCENCCT BEBCCOETTE +32
Cmmuwﬂi.AGATGGCCAG GGATCTTGGT ACTGGAAGCA GGGTACGTCC ATCACGCGCC CCGTGTTCTT CCGCATGAGC AAGGTGATCT CCTCGACGGT CAAGGGCTTC

soware iz, JGATGRCCAS GGATCTIGET AGTGGRAGEA GRGTACGTCG ATCAGGGGCC GCGTGTTCTT GCGOATGAGG ARGGTGATGT GCTCGAGGGT CAAGGGCTIC
e e I8=e| SRTICEEDTE BRTIRTTIE BcEITIEICE HTEMMSCI MUDCEEISCY Scfoorinan BN Bl camncc

ssssssss ACGATCAAGA ACTCGCCCTA CCGTACTTTC AGCATTCTGA GCTCACAGTC CACGACCATC AGCGGTCTAA CCCTCGACTC CAGCGATGGT GACGATCTCG
100%

oo ACGATCMGA AGICOGCCIA COGTACTITC AGCATTCTG GGICAGAGTG CACGAGCAIC AGCGGTCIAR CCGTCGACTC CAGCGATGGT GACGATCICE
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ozo uo - 'oéo oso 7oo

PcPG16_Genomic [ENEECEENER GG-GG- GERTTGHEGEA IG_GGG BGTRARBETT -GG-G- EGATRTARAE -GG-G- TGTRTRGETE l_G 700
PcPG16_SEQ_cONA [ITEECEENER GCEECCGETTE CEETTCHCEE HcEEREEcce NCTERAREBATT EERECCETCEE HCETETEREE EEECGENCEE TCTETECETE TCREETEEEG o3

Consensus CTAAGAACAC GGACGGCTTC GACTTGAGCA AGAACACGGG CGTCACCATT ACCGGCTGCA AGATCTACAA CCAGGACGAC TGTCTCGCTA TGCAATCCAG
100%

seavenceéi?fCTAAGAACAC HEECTE GACTTGAGCA AGAACACGGG cemccm ACCGGCTGCA AGATCTACAA CCAGGACSAC TETCTORCTA TECAATCCAS
g oppcTte PR o

C ssssssss CACCAACACC GTCTTCTCCA GCAACACCTG CAGCGGTGGC CACGGTATCT CCATCGGTTC TATCGGCGGT TCTTCTATCA GCTCGTCGGA CACGGTGTCG
100%

sewarc iz, (0CHACACO GICTTCTCCA GCARCACCTG CAGCGGTGEG CACGGTATCT GATCGGTIC TATCGGUGGT TGTTGTATCA GCTGGTCGGA CAGGGTGICG

| | | | |
PcPG16_Genomic GCENTCENGG TCEECHENEE BEBCETECTT CEBECTGTCE ENGCEETEEC BETEREECEARE ETTETHCEEE TCENGGGEEE GGTGENGGEE GTCENGTERE 0o
PcPG16_SEQ_cONA GGTETGHENGG TCEECEENER BEECETECTT cCEREcTGTCE ENCCEETENC BATEAECAEE ETTETHCEARE TCENGGCEEE CGTCEEGGHEE CTGENCTERE 32
Consensus GGTCTGACGG TGAAGAACAA CAAGATCGTT GACAGTGTGA ACGGCATCCG CATCAAGACC ATTATCGACC TGACGGGCAA GGTGACGGAC GTGACGTACA
100%

sewercio, (5TOTGACGE TERAGRACKA CRGATCGTT GACACTETGA ACGGCATCCS CATCRAGAGE ATTATCGACK TGACGGCAR GCTEACSCAC GTGACGTAGK

I I I | |
PcPG16_Genomic CHCHEENEE ciTcTECEEE ciccHCHENC BTETTCTCET EEENcCECEE TATHECEEECT EEEEcccEcc ETENEEEGCE EECCEEECEE CEEEGCTETHE 1000
PcPG16_SEQ_cONA MCHCHEBENER cTTcTHCHEEE ciccHcHENC BTETTCTCET EEENcCECEE TEATHECEEECT EEEEcccEcc ETENEREGCE ENGCEEBECEE CEEEGGTETHE 932
Consensus CGAGCAACAC GTTGTCGAAC GTGGAGAACG CTATTGTGAT CCACGGCGAC TATAGCAAGT CCAAGGGCGG CTACACCGGC ACGGCCAGCA GCAAGGTCTA
100%

o YN TTGTCGEG CTGACHIG CTTTTAT CRGRCEAC RGN CORCBEE CRCNRGE, UEGCAGN EAGTLT
ovssrns (SN MRS IS IO OISO HSONNO SchED Mt ekt e

Consensus CGTCACCGAT ATCACGATCG ACGGCCTGAC CGGTTCGGCG GACCAGATCT ACGATATCCT GGTGAACTCC AAGTACGTGT CTGGGTGGAC GTTTTCGGGC
100%

sowarceiz, (GTOAOCGAT ATCAGGATCG ACGGOGTGAG CGGTICGGCG GACGAGATCT ACGATATCGT GGTGAACTCE AAGTACGTGT GTGGGTGAC GTTTICGGGC

I I I
PcPG16_Genomic EENCEECECE BcGCETEEEE ccccHcENcE HcEccWcHCE EEECEECECT GCHEETCETHEE 1160
PcPG16_SEQ_cONA EFNCHECECE HCCCETEREEE ccccHCETCE HcEGCTGHCE EEECEECECT CCRETCETEE 1002

Consensus ATCGACGTGT CGGGCTCAAC GGGGAGCTGC AGCGGTGAGC CCAGCAGCGT GGACTGCTAA
100%

- L) L
seavencetogo.  T(GACGTT GGGOCTCAAC GGGOAGCT0 AGCGGTOAGC GCAGGAGCGT GACTGCTAA
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oo Heetmty WANNNe) MURARRED SRS IoDMEE Bl RCHMEETY DSBS Bttt e
PcPG17_SEQ_cDNA G GGG G 100

iz, NOMGTTT TLCOLET CLTGREOIGE SRGRCTT TONCTOH GRTCTET5 TOALCONG GCOEMGY. SHGGGTO SGTET
C—(:::::i::z%'-“ CGCTGACGGG CACCTACACG AGCGGCACCG ATI(-';I'-TI(-;ITI(-:I;TITC GTGCAGCACTLl(-;ITCACTl:\ITCA GCTCGCTGAC CGTCCCGGCT GGAGTCACGC TGGACTITGAG
s, 585 1 UG AR AT TIGRT TR, 0T TG Gl A, (0
e AN MR N R MR S e e oo
m GLETOMG TLEGRURCX COSTCGTTT CCCRACC ACCNCGTCE STMMGer seorcose retcto everomas ettt

Seauenceless 0 TGCACC CCTTGCTAAC GCTTTCGTGA TGTCTCTTCT cancachAAT GGTCGGC CC CTTGTCCT] C“ACGGGCA CCCGATCTTAG CGTCAG GGC
ey e MlcechiNl Icﬁleﬁl ScHcRTTos ﬂsﬁlgl AcccmABaTE ﬂﬁlél BeRcrcrran Iéﬂél s I§-22 R

Consensus ACGGGCACTC TGGACGGCCA GGGAGCTTGG TACTGGAAGC AGGGCACCTC CATCACGCGC CCCGTGTTCT TCCGCATGAA CAAGGTCATT TCGTCCACGG
100%
Conserval ti on
= L - L L L L L - L L L L = L L
Sy GGACGGCA GOGAGCTIGE TAGTGGRAGE AGGGGACGTC CATCACGGEG CGCGTGTTCT TGCGOATORA CAAGGTGATT TCGTCCACGG
0.0nis
5ao eoo
PcPG17_Genomic TNEEGCGCCETE -Gl-c BEEETERGEEET -G_ BECEATRATE —Gl BEEBBEEBTGT -Glcs- EREBRTRGERT -Gle-cc 600
PcPG17_SEQ_cONA TREBGGCETT BEECETEEEC BERTECEEET EABNCEERETT BECEATEATE BERTEEEECT BEEEBEETCT BECECCEETE EEEETECEET BEECTCETGG 512
Consensus TCAAGGGCTT CAAGATCAAG AACTCGCCCT ACCGCACCTT CAGCATCATC AACTCCCAGT CCACCACTGT CAGCGGCCTC ACCCTCGACT CCAGTGCTGG
Conservation

'5° TCAAGGGCTT CRAGATGAAG AAGTCGOGCT ACCGGACCTT CAGCATCATC AAGTCCGAGT GCAGCACTGT CAGCGGCCTG ACGCTUGACT CCAGTGETEG

22



620 640 660 680 700

| | | | I
PcPG17_Genomic TGENGGEERT CEEEECEERE BTCETGGETT HCAEETEEGE cCREEREREC cEGTGENCET ETEGGCEEEE EEBETETERE EEEBEGCEEGE ETCTETECERE 700

PcPG17_SEQ_cONA WGHEGCHEET CEEEECEENE ETCETGCETT NCEEETEECE cCREERENEC cECTGEEGET ETEcCCHEAEE EERETETERE EEBECCENCE ETCTETECEE 612
Consensus T GACGGCACT GCCAAGAACA CTGATGGCTT CGACCTCAGC GGCAACACAG GCGTGACGAT CTCGGGCAAC ACCATCTACA ACCAGGACGA CTGTCTCGCC
Conservation

e R
ey m IO IBRIONR BCODRIND NOBNME cBicleecs Maemud MEMeen M BBOmCH denge

S TGCAATCCA GCACCAACAC CGTCTTCTCC AGCAACACCT GCAGCGGTGG CCACGGTATC TCCATCGGTT CT GGCGG ATCGTCCGTC AGCTCGTCCG

o ATGCAATCCA GOAGCAACAG CGTCTTCTCO AGGRACAGET GCAGUGGIGG COAGGGTATC TCCATCGGIT CTATTGGCG& AICGTGEGIC AGCTUGTCCG

900

1 1 | I I
PcPG17_Genomic EEEBGGTGTE cccoTTTcENC GTCHECHENE EREECETECT TcEEBEcTcTc EENGCEETTE CEETEEECEN BEATEATECET CERTENGGEE BECTECEGGHE 900
PcPG17_SEQ_cDONA HEEBCCTCTE ccormTcHEc cTCHEECHENE ERRECHETECT TcEEEcTcTc HENCCEETTE CEATERECAN BETEETHCAT CEETENCCEE BECTEGHGCH 812
Consensus A CACGGTGTC GGGTTTGACG GTGAAGAACA ACAAGATCGT TGACAGTGTG AACGGCATTC GCATCAAGAC CATCATCGAT GACTACGGCA CCGTCGAGGA

Conservatlon

sz |UACGGTGTE GRGTTTEACS GTORAGRACR ACMGATCGT TGRCAGTGTS AACGGCATIC GCRTCRAGAD CATCATCGRT GACTACGACA CCGTCGHGGA

1000

I I | 1 I
PcPG17_Genomic MCEGENCTEE EECECEEEEE BATTCTECEE NcTGGHGHEE CETETTCTCE TEEENcCECE ETENECEEEC TETcEcGGEG CETENEENGC BENCGEEEGE 1000
PcPG17_SEQ_cONA TGTGHNGTEN BECECEEEEE BETTCTECEE NCTGGHGHEN CETETTGTGHE TEEENGGEGE ETERECEREC TETcEccoNc CETEEREENGC BEEGGEEECE o12
Consensus TGTGACGTAC ACGAGCAACA CATTGTCGAA CGTGGAGAAC GCTATTGTGA TCCACGGCGA CTACAGCAAG TCTGAGGGCG GCTACACCGG CACGGCCAGC

100%

Conservation

D Il 111 I
ogo. TGTGACGTAC ACGAGCMCA CATTGTCGAA CGTGGAGAAQO GGTATTGTCA TCCACGGCQ&O (TACAGGAAG TCTGAGGGQOGM GGTACAGCGE CACGGCCAQE
PSS ‘;"m AcRkoonch I'é_ BRTIRESSY SaccbeRd Mocolcod RoiRmcl: Ml |°zm BIcIRlcam Mmcclmgead i

sus AGCAAGGTGA CGATCAAAGG CATTACCATC AACGGCCTCA CGGGCTCGGC TGACACTGTG TACGACATCC TGGTAAACTC CAAGTACGCC TCGGACTGGA

S <2 HGGAAGGTCA CGATCAAAGG CATTACGATC AACGGCCTCA (O6GCTGG6E TGACACTGTG TAGGAGATCE TGGTAAACTC CRAGTAGGCC TCGGACTGA

Z“ bTTOTC60 CATTGAGGTC TCGGGETCCA CGGECAGCTC CAGCGOUGAA CCGAGCGGAG TCTCTIGCTA A
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20 40 60 80

I I I I
PcPG19_Genomic EiCEBCCETT TETEECETET BATTERNEcTc EBTTETEETCH -Gq .gng. gl g.g- gl g_ -g.(; 90
PCPG19_SEQ_CDNA INCOMPLETE - = = = = = = === == =-=omoo= =mmomomome mmmmmmmmme ommmmooo- G G 41

Consensus ATGAAGGCTT TCTCCGCTCT CATTACCGTG CTTCTCCTGA TAGCAAACAC CACGATCGCC GAGGCTGCAA GAGGGATCCC TTACGTCCCG
100%

Conservation ﬂ1TTTTTrn NNNNNNNNNN NONNNNNNNN  NNNNNNNNNN

Seaue '%. ATGAAGGCTT TCTCCGCTCT CATTACCGTG CTTCTCCTGA TAGCAAACAC CACGATCGCC GAGGCTGCAA GAGGGATCCC ”ACGTCCCG

PcPG19_Genomic G-GGIG-G BTTEEGGEERT -G—G BERGGTGTGH G—GlGGG BTREAGTHEGE G-GIG-GI ATERTTREGT IGIG_ 180
PcPG19_SEQ_cDNA_INCOMPLETE GEGGHGETC ETTEECCEET BECETEREEC BEEccTcicHE cEBETECEccc ETEEECTHCE CETCECHNGE ETEETTENCT TCHCHEEETHEN 131
Consensus GCCGGAGCTG CTTCCGGCCT CAGCTACAAG CACGGTGTGA GCATCGCGGG CTCAAGTAGC GCTGCGAAGA ATCCTTCCGT TGAGAACTAC
100%

Conservation

semnrcio ({EGHECTH (TTGCGEOCT CAGCTACAAG CAUGGTGTGA GCATGGEGGG CTCAAGTAGD GETGGGAAGA ATCGTICEGT TGAGAAGTAG
v o 525 GRS SRCHMMORY [ohcechuly SHRSEMC) NORNRNNND NRORCCHR Mooleools BNICHADAY BamReclo

Consensus CCCGATCAGA ACGCAAGCTT TGAGGGCTCT GATCGACCGC AGAATCAAAC TCCGCCGGCC TTGGAGGGTG CATGTACTCT TACCGGAGAC
100%
Conservation

sz ((QCATCAGA ACGCRAGCTT TGAGBECTCT GATCACCRE AGRATCARAC. TCCACCGGCE TTGEAGGSTC CATGTACTCT TACCGGAGAC

| | | I |
PcPG19_Genomic THERETREERE ERERECATGCT GCHGEEECTGE CETHEEBATTE THCTECATTE EETcEcccTc BETGETGOTG TOETCTTCEE TTTGANGEET s0
PcPG19_SEQ_cDNA_INCOMPLETE THEETERAEEE EREBNCATCT cHCEEEGTCE CATEREATTE TECTECEATTE EETcEcccTc EETCETGeNC TCATGTTGHEE TTTCEECHET 311

Consensus TACATCAACA ACACCGATGT GAGCAAGTGC GATACCATTA TCGTCGATTC ACTGCGGGTG CCTGCTGGTG TGATGTTGAA TTTGACGAAT
100%

o%
200

seawncecge. THGRTCAACA AGRGCGATGT GAGCAAGTGE GATACCATTA TCGTCGATTC AGTGCGEGTG CCTGCTGGTG TGRTGTTGAA TTTGACGAAT

440

I I
PcPG19_Genomic GI BTRATTE -GG-GI TERTCERTcC BETHEGGTERE BEBAETTTTC 450
PcPG19_SEQ_cDNA_INCOMPLETE - .................................... 365

Consensus TTGCAAGACA ATACCAAAGT CTCATTCCAA GGCACCTCCA CATTTGGGCC TAAGGTAAGC TACTGACTGG CCTAGGTACC AACACTTTTG
100%

e, THAAGE, FNCART TR SORCTC CHTGHE Dernse mersrs cccame wesrrs
o st SIS Soome RONTHGHRTH BYSNTHNTNT NSTBNAYINE WIGTAGIYE COTBTCOIER CRYACTANAN MICHAECCHE RMNANATIAN CTTANICOR s

Consensus TGATTGTTTT CTAATACTCT CATCCATTAT CTGTAGTTGT GGTCTGGTCC GCTAGTCAAC CTGAAAGGAA ACAACATTAC GGTTACTGGC
100%

-~ OOONONONNN . OAOOAONONT OONAONO0N (0
seaenceege oa7GrTT CTANTACTCT CATCCATTAT cTotAc] 10 GOICTOGTCC GUTAGTGAAC GTGARAGGAA AGRAGATTAG GOTTAGTGGC
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530 600 620
PcPG19_Genomic . ccsl cHE ¢ BEER 630
PcPG19_SEQ_CDNA | co PLETE c s GGGT c c- G c 509
Se

nsus CCTGGT CGCTGCGGC GGGTGCT GGTCGGCCCCAGGCG GGTCA G GCCGGC TCT TCA C ACT CG GGCG AC
100%

“ UGTGGTACGC TTGACGGTCA GGGTGUTIGE TAGTGGGCOC ARGGACAGAA GGTCRAGAAG CCGGTCTICT TGAAGATACT GGAGEUGAAG

720

| I | | |
PcPG19_Genomic METTHCENCE TTTETCCETT BEABEETCTTC EETETCEEGT EBECEERTTT BECEETETET TETTERAEET ERERBENCET BEEEGGGETG 720
PcPG19_SEQ_CcDNA_INCOMPLETE -G-Gl TTTRTGGATT RERBRTGTTG -lIIG-GI EBRGREARTTT BACEBATETAT TATTEREEET EBABBARGET BEBEGGGETG 599

Consensus CATTCGACGC TTTCTGGATT CACCCTGTTG AATATGCCGT ACCGCACTTT CAGCATCTAT TATTCCAACT ACACCACGAT CACCGGGCTG
100%

IHIEHI I
oz CATTCGACGC TTTGTGGATT CAGCGTGTTG AATATGCCGT ACGGGACTTT CAGGATCTAT TATTGAACT AGAGCACGAT CAGUGGGCTG

GGGGGGGGGGGG EREBTREATT -Gle-sc BGERGGTGTT G_ BGGHEBGGGTT l_ GGGEENGERE _GI BERERECHEN s o
PcPG19_SEQ_cDNA_INCOMPLETE EEBETEEETT BEEcTcEEcc EcENcomcrT CETEEEEENE EccEEccort NCETETTETT cccEENCEEE ETTTEENCET BEBEEECEEE o
Consensus ACACTCAATT CAAGTGCAGG AGACGGTGTT GCTAAAAACA CGGACGGGTT CGATCTTCTT GGGAACGACC ATTTCACGAT CACAAAGAAC
nnnnnnnnn
m
eeeeeeeeeeee ACACTCAATT CAAGTGOAGG AGACGGTGTT GCTAAAAACA CGGACGGGTT CGATCTTCTT GGGAACGACC ATTTCACGAT CACARAGAAC
| 1 1 90|0
PcPG19_Genomic IGIG- BTEEGGENGE BTCEETECEE BTCEEETEEE cEBEBBEETEAT ToTETTEECE CEBEETTETT CETGTGCETE TEEEGGEETT %00
PcPG19_SEQ_cDNA_INCOMPLETE Icle- l-cG-el BETCEETRGER -e— G_- ToTETTRECE CEBBETTETT cETGTGCETE TERENGGEETT 779
Consensu; CGAGTTTACA ATCAGGACGA CTGCCTCGCC ATGCAATCCA GCACCAATAT TGTCTTCAGC GACAATTATT GCTGTGGCTC TCACGGCATT
1
Conservation

sz (GAGTTTACH ATCAGGACGA CTGOGTGGCC ATGCAATGCA GOACGRATAT TGTGTTGAGG GACAATIATT GCTGTGGCTG TCAGGGCATT
P50 ok oo a checny e BRI nzm Baccrcad T craamgcors nél CHARACTARN oo

sus TCGATCGGCT CTCTCGGTGG CCCAGTGCT TCGTCTA CCACGGTGAA CGGACTCACG GTCACCGGT TGT GAACAGTACC

» TCGATCGGCT CICICGGTEE CCCAGTGCIA ARTTCGICTA GCACGGTGAR GEGAGICACE GICACUGGIA ACACARTTGT GRACAGTALG

1080

| I I I
PcPG19_Genomic -GG- GTETREECER BATEATEGCE BTREEGGGEE TECTEAEEEE ECEEGTETAN EEBEEREATE BEETCATEAE BCTREREREARE 1020
PcPG19_SEQ_CDNA_INCOMPLETE -GG- GTETREECER BATEATECCE BTEEECGCEE TECTEAEBEE ECEECTETEE EEBEEREATE BEEBTCATEEAE EcTREBRERE oso
Consensus AACGGCATCC GTATCAAGAC CATCATCGGC CTCAAGGGCC TCGTCACCAA CGCCGTCTAC ACCAACAATA CCCTGATCAA CGTCACCAAC

Conservatlon

o I Il Il I Il
s, WOGONTCD STATOMGAC,CATCATCGG0CTORRGGGO0 TCGTCAGCA CAOOSTCTAC ACCMCAATA COCTGRTOM CETCAUCAAL
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1100 1120 1140 1100

| | | |
PcPG19_Genomic CEEETEcTce TCEENTECCHE BTEREATEEC EEEEEcccic cETETCETcc BAEEEEEENC BCTTTGCTHE EEATTEEEEE TETEEEGETT 1170

PcPG19_SEQ_cDNA_INCOMPLETE GEETEcEcc TcEEETHEcCE BTERERTEEC EEEEEcccic cETETcETcc BERENEEENC HcTTTccTEE REETTEEEER TETEEECETE 1040
Consensus GCCATCGTGG TGCACTCGGA CTACAATAAG ACCCAGGGTG GCTATGCTGG CAAACCCACG AGTTTGGTAA AAATTACCAA TATCAAGATT
100% T . . " -

v (CACGTS, CCACCGO CTACTARG CCCGEET GUTATECTGE CRACCCACE AGTTTCGTAN MATTACGM INCHEAT
o see i SHECERIE] eeelblee ISR pumCaRRC fooBnaaad copbcrrcto sotmrcct cormpumcan Briotkcrs

ssssssss GACGGGCTGA AGGGAACGGC TAAAAACCTG TACGACATCG TGGCTAATCC GGACGTTGTG TCTGACTGGT GGTTCACGAA CATTGACGTT
100%

1280 1300
| 1
PcPG19_Genomic HENCETTECE CEEENCCTEE THCEEENCCE CHCENCTEEE ETcTBENcEc BTHEE 1314
PcPG19_SEQ_cDNA_INCOMPLETE EEECETTECE cEEENCCTEE TrcEEEEGCE cECEECTEEE ErcrEEEcTc BTEE 1193

Consensus ACAGCTTCGA GCAACGGTAA TTGCACCGGC GAGCCGTCCA ATGTCCCGTG CTAA

sawnceioge \GAGGTTOCA GOARGGGTAR TTGGACGGGE GAGCGGTCGA ATGTGCUCTG CTAA
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20 40 60 80
| | | |
PcPG25_Genomic ETCHECTTTT TETENCEETT ETTEAEBETT EETETccTcE THcECHEENCT BETCEATHCEE CEEECEECTE -.gl sg.m 90

PCPG25_SEQ_CDNA_INCOMPLETE - = = - = = = = = = === = = m === mmmmmmmmme —mmmmmmma% mmmmmmmmme mmmmmmmmmn mmmm—mon 16
Consensus ATGAAGTTTT TCTCCGCCTT ATTCACCATT ACTATGGTGA TCGCGAACGT CATGATCGCC GACAGCAGTA TTCATCCGTC NGAAGATTNC
100%

Conservation
o%

Seq"e"ce'{%{ ATGAAGTTT‘L TCTCCGCCTT ATTCACCATJo ACTATGGTGA TCGCGAACGJo CATGATCGCC GACAGCAGT:"’\0 TTCATCCGTC éGAAGA”é‘E

I I I | |
PcpG25_Genomic HETEEEcGCT TTEEEETTCE cTEEECATEE EEETERAECE EEcciciccl BENEEEECTT cHCEECEEG: EEEETECTEE NcEEccGEEG 180
PcPG25_SEQ_cDNA_INCOMPLETE HEcTEEccCT TEEEEETTCHE CTEEEEATER EAETENEECE EEcciciccl NEREEENCTT cCEENECENCC EEBEEECTEE EcETGcCEEG 106
Consensus AANNCAGGGT TNCCCCTTGA GTCCANATCC AACTACAAGC AAGGTGTGGT CACCACCGTT GANCAGANGG ACCCNAGTAA CGCNGGGCAG
100%

Conservation

sewmrcio LhoeOAGCET Te0GCCTTGA GTCCAATOG ARCTAGAAGD AAGGTGGCT GACCAGCGTT GAeCAGAeGG ACGCAAGTAR (GCoGGGUAG
oo S AR OCIRND MMMOSER: BADBSNR: UMl PG folires oMl pcat:

Consensus AGTTCCCCCG TTCAGGACAC CCCCANCCAG AACAACCCCG GTCAGGNCNC TTATGATGAA AGCTCNGAGG GCTCGGACGG ATCCCNGAAG

Conservahon

seuern i, = AGTTOCEOE TTCRGHACAC COCGAACCAC AACRACCOC CTCRGGaCab TTATGATGM AGCTCeChas ccreaaalll ATCCGaCAAC

vz WIS OIS AR SBEAN: cIARASN HESEAR ool Lot Besnge =
PcPG25_SEQ_cDNA_INCOMPLETE GTETTCEE cc GETGTGHEGTE BcTcRE

Consensus CAAACTCCGC CTGTCTTGAA GGGCGCCTGC ACTCTCACCG GAGACTACAT NAACAATACC GATGTGAGTN AGTGCAGCAC CATNATCNTC
100%

w2 OO TR 06 TCTOIES GGRTIH oRATIE, AT TG O

Consensus GACTCGCTGC GGGTGCCTGC AGGTGTCNNA CTGAATTTGA CGGATTTGCA AGACNATGCC AAAATCANAT TTCAGGGCAC TTCCACGTTT
100%

Conservation

swmcniy CHOTORCTGD GGRTCUUTEC AGGTETCeeh CTEMRTITGA CGEATTTECA AGACEATGLC ARRRTCRGAT TTCAGEGCAC TTCCACGTTT

PepG25_Genomic GHCEETETCG TEECETCETC BETEECCEET BTTETTTETT NCTEEEEEEE TEEEEETCTE ToEECTTCTC cTETCCEEEE ETECTCTEcE 540
PcPG25_SEQ_cDNA_INCOMPLETE GEGEBEEEGGE - - - - - - - - - - - - - - - - - - oo oo e e e e oo
Consensus GCGCCTATGG TAAGCTGCTG ACTCAGGCAT CTTATTTCTT CGTAAAAACC TAACACTGTC TGCAGTTGTG GTCTGGCCCA CTAGTGTTGG
°°"“"’a"°l OONNON0000_ 00NNNNO000._ 000NNNN000._ 0000NNNNN0O0._ 00000NNNN0_ 0000000000 _ 0000000000 _ 0000000000
Se““e"“'°°° GCGCCTATGG TAAGCTGCTG ACTCAGGCAT CTTATTTCTT CGTAAAAACC TAACACTGTC TGCAGTTGTG GTCTGGCCCA CTAGTGTTGG
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gm a» “” o
1
PcPG25_SEQ_cDNA_| INCOMPLETE - - - - - - = - == - oooooo oo ool oo G G e

meuw?s TGAAAGGAAA ACGCATTACT GTTACTGGGC CTGGAACGCT TGATGGTCAG GGTGCTTGGT ACTGGCCCNA GGGACAGAAA GTCACGAAAC
Consenalion, [y VYT OONONNONN DONONONNN OOOAOOCONN (OO0
seauencelogo 16a4asGAAA ACGCATTACT GTTACTGoGC cTocaaceeT TeateeTcas o100l 06] ACTGG0CCaA GOGACAGAAR GTCACGAAAC
640 680 680 700 720
PePG25_Genomic WGCTETTETT WACCHTTETT EENENCENEE ETTECENCTT TEENCCATTE NENATCTTCH EEATCEECTE BECEENTTTE HCECTENGGG 720
PcPG25_SEQ_CONA INCOMPLETE BGGTETTETT BECCETEETT EENENCENEE ETTHCENCTT TEEECCETTE EEBETCTTCH EEETCENCTE BECEERTTTE ECBCTETCCG soo
Cmmuw&;CGGTCTTCTT CAGGATNCTT AACACGACCC ATTCGACGTT TACCGGATTC AACATGTTGA ACATGCCGTA CCGCACTTTC AGCGTCTGGG

L LTI ] TR HILHIEH]
seavrceego (CGTCTICTT GAGGATCTT ARCACGACCG ATTCGAGGTT TAGCGGATIC AACATGTTGA AGATGCGGTA CGGCACTTTG AGCGTCTGRG
S—— wﬁ?ﬁéo‘:,?:’;}'é SRSRISOESY SEBSRNCEN BONCCONNNS DCROBOOED BECOOBN:cd ciccccll: BESSESESE conccol CHEMNIE

m ATTCCAACCA CACCAGCAIC TCCGGACTCA CGCTTAATIC TAGTGCCGGA ATGO0GTCG CCAAAAACAC GOACGGGTIC GATCTTAG%

sz GO ACAACCH CGTTACGATG ReGARGAACG GAGTTTAGAA COAGGAGGAG TGOGTCGCGA TCCAATCCAG GAGRAACAGC GTGTTGAGGG
oz sea o neruricre MRRRBRIRG BICHocERd DSE:cRSSns HCSREceond ESSScolced IEScYcRNSd RScoRmSa) BSN:ciciad copemce:

ssssssss ACAATTATTG CTGCGGCTCT CACGGCATTT CGATCGGATC TCTCGGTGGC CCAGTGCTAA ATTGGACTAC CACGGTGAAC GGACTCAGGG
100%
Conserval tlon
celogo ACAAHAHG (TGCGGOTCT CACGGCATTT CGATCGGATC TCTCGGTGGE CCAGTGCTAR ATTGGAGTAG CACGGTGARC GGAGTCAGGE
ul)zo uluo ulno 1oaio
PcPG25_Genomic -scc- BEREETTCTc BEBECTENEE ENcCEBETEEC TETEEAECEEE ETEETEGCEE TEEEGGCEET BcTEREEEBEEE cEECTETEEE 1050
PcPG25_SEQ_cDNA_INCOMPLETE TNBBCGGCTEE BEBEETTCTC BEBECTEEEE EECCEETEEC TETEEECEEE ETEETECCEE TEEECCCEET NCTEEEEEEE cCEECTETEEE sso
Consensus TCACGGGTAA CACAATTGTG AACAGTACCA ACGGCATCCG TATCAAGACC ATCATCGGCC TCAAGGGCCT CGTCACCAAC GCCGTCTACA
100%
Conserval tion
o%

Il I Il I
reeess TGACGGGTA CACAATTGTG AACAGTACCA AGGGCATCCG TATCRAGACG ATCATGGGC TGAAGGGCCT CGTCAGCAAG GGCGTGTACA

28



noo 1120 1140 noo

PcPG25_Genomic EEEEEEETER -G_ GTRERBEERG _GIG- GRARTREGAR _Gl BEERGGCTGE -G-GGI BEERERENCE 1170
PcPG25_SEQ_cDNA_INCOMPLETE [ENEEEEETEN BETCETEEEE cTEEEEEENEC BEATECTCET CEEETEECAN TEEERTEECE EEEEcccrcc ETETcETcCE REEBEERECH osc
Consensus CCAACAATAC CCTGATCAAC GTCACCAACG CCATCGTGAT GCACTCAGAC TACAATAAGA CCAAGGGTGG CTATGCTGGC AAACCCACGA

Conselvatlon

AL 111 LLLLLLLT CELRLLELL ] (111 | 11111 L1
CCAACAATAC (CTGATCAAC GTCACCAAGS CCATCGTGAT GCACTCAGAC TACAATAAGA CCAAGGGTGG CTATGCTGGC AAACCCACGA

nso 1240

PcPG25_Genomic G G G G 1260
PcPG25_SEQ_cDNA_INCOMPLETE 1046

Consensus GTTTGGTAAA AATTACCAAT ATCAAGATTG ACGGACTGAA GGGAACGGCT AAAAACCTAT ACGATATCGT GGCTAACCCG GACGTTGTGT

Consenaton. L] L L 1l I
ST GTTTGGTAAA AATTACGAAT. ATCAAGATTG ACGGACTGAA GOGRAGGGCT AAAAACCTAT ACGATATCGT GGCTAACCCG GACGTTGTGT

PcPG25_Genomic INCHENCCEN G-G- ETHCERGTEG -G-GIG BEERGGTEET IG-GGIG BCEECTEARER IG-GIGI THE 1343
PcPG25_SEQ_cDNA_INCOMPLETE [ECEETGCTE CTTEENCEEE ETNCENCTEC EECETTECEC BARNCCTEET TorEENccEC HCEECTEEAE TcTEENcTCE THEE 1129
Consensus CTGACTGGTC GTTCACGAAC ATCGACGTCG CAGCTTCGAG CAACGGTAAT TGTACCGGCG AGCCGTACAA TGTCCCGTGC TAA
100%

Conservation

A LU IRERERLLIT (RERRRLELT] (0]
seauceroge (TGAGTOGTG GTICACGAAG ATCGAGGTCG GAGCTTCGAG CAAGGGTAAT TGTACGGGCG AGCCGTACAA TGTCGCGTGC TAA

Figure S3. Pairwise alignment (zoomed in) of intron-containing PG genomic sequences with their corresponding coding sequences. The
genomic sequences of the introns are at the top and the coding sequences are below the genomic sequences. The consensus sequence is
shown below the alignment and the sequence conservation is indicated by the pink bars.
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Table S4. Representation of the intron exon boundaries of polygalacturonase genes from Phytophthora cinnamomi-GKB4 genome (accession:
JAFJYMO000000000) using Augustus for gene prediction.

Gene name | Gene Start codon CDS1 CDS2 CDS3 Stop codon No. of exons
pcpg1 3159477-3160685 | 3160683-3160685 | 3159477-3160496 | 3160563-3160685 | none 3064418-3064420 | 2
Pcpg2 3159477-3160685 | 3160683-3160685 | 3159477-3160685 | none none 3159477-3159479 | 1
Pcpg3 687409-688584 688582-688584 687409-688584 none none 687409-687411 1
Pcpg4 699645-700820 699645-699647 699645-700820 none none 700818-700820 1
Pcpg5 3117095-3118339 | 3118337-3118339 | 3117095-3118339 | none none 3117095-3117097 | 1
Pcpg6 3062862-3063947 | 3062862-3062864 | 3062862-3063947 | none none 3063945-3063947 | 1
pcpg7 690379-691554 691552-691554 690379-691554 none none 690379-690381 1
pcpg8 3060266-3061351 | 3061349-3061351 | 3060266-3061351 | none none 3060266-3060268 | 1
Pcpg9 696762-697853 696762-696764 696762-697853 none none 697851-697853 1
Pcpg10 3175783-3177147 | 3177145-3177147 | 3175783-3177147 | none none 3175783-3175785 | 1
Pcpg11 3179776-3181194 | 3181192-3181194 | 3179776-3181194 | none none 3179776-3179778 | 1
Pcpg12 3183124-3184542 | 3183124-3183126 | 3183124-3184542 | none none 3184540-3184542 | 1
Pcpg13 108265-109683 109681-109683 108265-109683 none none 108265-108267 1
Pcpg14 111608-113050 111608-111610 111608-113050 none none 113048-113050 1
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Table S4. Representation of the intron exon boundaries of polygalacturonase genes from Phytophthora cinnamomi-GKB4 genome (accession:
JAFJYM000000000) using Augustus for gene prediction.

Gene name | Gene Start codon CDs1 CDS2 CDS3 Stop codon No. of exons
Pcpg16 3054273-3055432 | 3054273-3054275 | 3054273-3054539 | 3054608-3055432 | none 3055430-3055432 | 2
Pcpg17 3056638-3057808 | 3056638-3056640 | 3056638-3056895 | 3056984-3057808 | none 3057806-3057808 | 2
Pcpg19 1649208-1650521 | 1650519-1650521 | 1649208-1650035 | 1650108-1650521 | none 1649208-1649210 | 2
Pcpg22 444730-446301 446299-446301 444730-446301 none none 444730-444732 1
Pcpg25 422021-423363 423361-423363 422021-422773 422905-423363 none 422021-422023 2
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Table S5. Protein sequence similarity of full-length and partial putative polygalacturonase proteins of Phytophthora cinnamomi to

PG proteins from Phytophthora spp., based on BLASTP analyses.

New gene Query ID from the NCBI Query E-value % Species description Reference
name South African accession coverage Identity
genome
PcPG1 OL334941 AANO05466 99% 0.0 90.82% Polygalacturonase 7 [1]
[P. cinnamomi]
PcPG2 0OL334942 AANO05466 99% 0.0 96.86% Polygalacturonase 7 [1]
[P. cinnamomi]
PcPG3 0OL334943 KUF94019 99% 0.0 84.65% Endopolygalacturonase [2]
2 [P. nicotianae]
PcPG4 0OL334944 KUF94019 99% 0.0 84.65% Endopolygalacturonase [2]
2 [P. nicotianae)
PcPG5 OL334945 AAN05466 99% 0.0 99.52% Polygalacturonase 7 11
[P. cinnamomi]
PcPG6 OL334946 AAN34613 99% 0.0 100% Polygalacturonase 2 [1]
[P. cinnamomi]
PcPG7 0OL334947 KUF94019 99% 0.0 79.69% Endopolygalacturonase [2]
2 [P. nicotianae])
PcPG8 0OL334948 AAN34614 99% 0.0 99.72% Polygalacturonase 3 [1]
[P. cinnamomi]
PcPG9 OL334949 POM75086 99% 0.0 78.51% Polygalacturonase [3]
[Phytophthora
palmivora var.
palmivoral
PcPG10 OL334950 AANO05465 99% 0.0 99.78% Polygalacturonase 10 [1]
[P. cinnamomi]
PcPG11 OL334951 KUF84330 96% 0.0 73.03% Polygalacturonase Unpublished
[P. nicotianae]
PcPG12 OL334952 KUF84330 96% 0.0 73.03% Polygalacturonase Unpublished

[P. nicotianae]




Table S5. Protein sequence similarity of full-length and partial putative polygalacturonase proteins of Phytophthora cinnamomi, to

PGs from Phytophthora spp. based on BLASTP analyses.

New gene Query ID from JGI NCBI Query E-value % Species description Reference
name accession coverage Identity
PcPG13 OL334953 KUF84330 96% 0.0 73.03% Polygalacturonase Unpublished
[P. nicotianae]
PcPG14 0OL334954 KUF84330 96% 0.0 71.77% Polygalacturonase Unpublished
[P. nicotianae)
PcPG15 OL334955 AAN05468 99% 0.0 100.00% Polygalacturonase 9 11
[P. cinnamomi]
PcPG16 OL334956 AAN34616 99% 0.0 99.72% Polygalacturonase 6 [1]
[P. cinnamomi]
PcPG17 OL334957 AAN34616 99% 0.0 87.88% Polygalacturonase 6 [1]
[P. cinnamomi]
PcPG18 OL334958 AAN34612 99% 0.0 100% polygalacturonase 1 [1]
[P. cinnamomi]
PcPG19 OL334959 AANO05463 99% 0.0 100% Polygalacturonase 16 [1]
[P. cinnamomi]
PcPG20 OL334960 AAN34615 99% 0.0 100% Polygalacturonase 4 11
[P. cinnamomi]
PcPG21 OL334961 AANO05458 99% 0.0 100% Polygalacturonase 19 [1]
[P. cinnamomi]
PcPG22 OL334962 ADN18856 62% 0.0 86.89% Polygalacturonase 12 Unpublished
[Phytophthora capsici]
PcPG23 OL334963 AAN05465. 99% 0.0 99.75% Polygalacturonase [1]
[P. cinnamomi]
PcPG24 OL334964 AANO05458 66% 0.0 95.19% Polygalacturonase 19 [1]
[P. cinnamomi]
PcPG25 OL334965 AANO05464 87% 0.0 80.68% Polygalacturonase 17 11
[P. cinnamomi]
PcPG26 OL334966 AANO05466 99% 0.0 99.44% Polygalacturonase 7 [1]

[P. cinnamomi]
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Table S5. Protein sequence similarity of full-length and partial putative polygalacturonase proteins of Phytophthora cinnamomi, to

PGs from Phytophthora spp. based on BLASTP analyses.

New gene Query ID from JGI NCBI Query E-value % Species description Reference

name accession coverage Identity

PcPG27 OL334967 AANO05466 99% 2e-124 66.26% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG28 OL334968 POM75086 96% 7e-89 75.84% Polygalacturonase [P. [3]
palmivora var.
palmivoral

PcPG29 OL334969 XP_009520006 98% 3e-83 83.87% Polygalacturonase [4]
[Phytophthora sojae]

PcPG30 OL334970 AANO0S5467 99% 5e-103 100% Polygalacturonase 8 [1]
[P. cinnamomi]

PcPG31 OL334971 AANO05466 99% 2e-113 83.33% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG32 OL334972 AANO05466 92% 2e-113 78.18% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG33 OL334973 AANO05466 85% 8e-72 68.51% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG34 OL334974 AAN05466 99% 3e-62 69.09% Polygalacturonase 7 11
[P. cinnamomi]

PcPG35 OL334975 AANO05466 78% 7e-40 63.43% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG36 OL334976 AANO05466 94% 5e-24 73.97% Polygalacturonase 7 [1]
[P. cinnamomi]

PcPG37 OL334977 AANO05467 65% 1e-19 72.31% Polygalacturonase 8 [1]

[P. cinnamomi]
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Table S6. Full-length and partial polygalacturonase sequences from Phytophthora cinnamomi.

PG gene ID Predicted Signal peptide = GH28 domain Catalytic (G/QDD & G/SHG) & Full-length/ partial
protein (aa) & position Binding domains (NTD & RIK)

PcPG1 381 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG2 403 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG3 392 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG4 392 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG5 415 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG6 362 aa Yes 20-21 Yes — complete QDD & GHG and NTD & RIK Full-length

PcPG7 392 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG8 362 aa Yes 20-21 Yes - complete QDD & GHG and NTD & RIK Full-length

PcPG9 364 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG10 455 aa Yes 20-21 Yes - incomplete QDD & GHG and NTD & RIK Full-length

PcPG11 473 aa Yes 20-21 Yes - complete QDD & GHG and NTD & RIK Full-length

PcPG12 473 aa Yes 20-21 Yes - complete QDD & GHG and NTD & RIK Full-length

PcPG13 473 aa Yes 20-21 Yes - complete QDD & GHG and NTD & RIK Full-length

PcPG14 481 aa Yes 20-21 Yes - complete QDD & GHG and NTD & RIK Full-length

PcPG15 356 aa No? - Partial

PcPG16 364 aa Yes 20-21 Yes —incomplete QDD & GHG and NTD & RIK Full-length

The ___is an indication that the sequence was removed for further analysis, and the blank spaces indicate that further analysis was not conducted for the

sequence, and therefore there are no results to record.
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Table S6. Full-length and partial polygalacturonase sequences from Phytophthora cinnamomi

PG gene ID Predicted Signal peptide = GH28 domain Catalytic (G/QDD & G/SHG) & Full-length/ partial
protein (aa) & position Binding domains (NTD & RIK)

PcPG17 361 aa Yes 20-21 Yes — complete QDD & GHG and NTD & RIK Full-length
PcPG18 349 aa No? _ Partial
PcPG19 414 aa Yes 22-23 Yes —incomplete QDD & SHG and NTD & RIK Full-length
PcPG20 340 aa No? _ Partial
PcPG21 328 aa No¢ _ Partial
PcPG22 524 aa Yes 19-20 Yes —incomplete QDD & GHG and NTD & RIK Full-length
PcPG23 400 aa Yes 20-21 Yes — incomplete QDD & GHG and NTD & RIK Partial
PcPG24 470 aa NoP _ Partial
PcPG25 404 aa Yes 22-23 Yes —incomplete QDD & SHG and NTD & RIK Full-length
PcPG26 189 aa _ Partial
PcPG27 267 aa _ Partial
PcPG28 185 aa _ Partial
PcPG29 158 aa _ Partial
PcPG30 158 aa _ Partial
PcPG31 183 aa Partial

3The sequence is missing nucleotides in the N-terminal region and has no signal peptide.
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Table S6. Full-length and partial polygalacturonase sequences from Phytophthora cinnamomi

PG gene ID Predicted Signal peptide = GH28 domain Catalytic (G/QDD & G/SHG) & Full-length/ partial

protein (aa) & position Binding domains (NTD & RIK)
PcPG32 175 aa . Partial
PcPG33 183 aa _ Partial
PcPG34 138 aa _ Partial
PcPG35 161 aa . Partial
PcPG36 73 aa _ Partial
PcPG37 89 aa Partial

bThe sequence has an N-terminal region but no signal peptide.

°The sequence has no N-terminal region.
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Figure S4. A multiple sequence alighment of the polygalacturonase protein sequences from
Phytophthora cinnamomi. The sequences above contained the required length and signal
peptide. The highly conserved cysteine regions (disulphide bridges) in the N-terminal region

(top) middle region and C-terminal region (bottom), are marked with blue boxes as shown
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above. The PGs analysed contained one to three disulphide bridges. All PG sequences
contained the binding domains (NTD & RIK; Domain | & IV) marked in dark red boxes, and the
catalytic domains (Q/KDD & G/SHG; Domain Il & 1ll) marked in green boxes. The invariantly
conserved Y residue (Domain V) is marked by the purple box and present in all PGs analysed.
PcPG23 lacked a region towards the end of the polypeptide chain, rendering the protein as a

partial sequence.
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Table S7: Log 2-Fold Change gene expression of PG genes from P. cinnamomi at 12 hpi, 24 hpi and 120 hpi during colonization of the susceptible

avocado rootstock (R. 012) normalized to mycelia.

Normalized

read 12 hpivs. mycelia
count in mycelia

24 hpi vs. mycelia

120 hpi vs. mycelia

NCBI Gene ID New Gene ID Base Mean Fold Change padj Fold Change padj Fold Change padj
OL334941 pcpgl 7,089050687 3,727133085 0,361369021 5,427063328 0,112128501 4,952595388  0,070323646
OL334945 pcpg5 12,53317935 7,179905644 0,011031321 5,68872165 0,047685514 9,253379578  2,17858E-06
OL334949 pcpg9 0,819837188 9,357377939 NA 8,82799846 NA 8,695524147  0,162009609
OL334956 pcpg16 92,69623888 -1,528584691 0,253232764 -1,667478691 0,116585993 -0,843269809 0,022920738
OL334957 pcpgl7 0,164551001 5,576107637 NA 5,046727525 NA 2,367419336 NA
OL334959 pcpg19 4,816470763 0,622915905 NA 1,051579347 NA -3,502069754  0,014409235
OL334962 pcpg22 19,22077692 0,785236322  0,781956919 4,683865954  0,000203064 -3,339728694 0,061227151
OL334965 pcpg25 0,972332323 9,357384537 NA 8,828005058 NA 8,933289208  0,149438017
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