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XP_067857543_1 acyl coenzyme_A_thioesterase_13_isoform_X1__Heptranchias_perlo_
XP703690727971 7acylicoenzyme7AJh|oesle rasej 37Slum |ra7hondurens\57
XP_066572008_1_acyl_coenzyme_A _thioesterase_13__Amia_calva_
MGH0129355_1_hypothetical_protein__Acipenser_sinensis_
XP_072532126_1_acyl_coenzyme_A_thioesterase_13__ Salmlnus brasiliensis_

XP_026862155_ K _acyl_coenzyme_A_thioesterase_13 Electrophofus electrlcus

XP 076864770 1 _acyl_coenzyme_A | Ih\oes(erase 13 __Brachyhypopomus_ gaudeﬂo
XP_076066130_1 _acyl_coenzyme_A _thioesterase_13_like__Oratosquilla_oratoria_
KOB79310_1_Thioesterase_superfamily_member_2__Operophtera_brumata_
KAI0224670 1_Acyl_coenzyme_ A thioesterase_13__Lamellibrachia_satsuma_

KAJ1823234_1 hypothetlcal protein_LPJ60_001726__Coemansia_sp__RSA_2675_
KAJ2491552_1_hypothetical_protein_IWW37_002224__Coemansia_sp__RSA_2050_
KAJ2901113_1_hypothetical_protein_IWW38_000078__Coemansia_aciculifera_

100 KAJ1835448_1_hypothetical_protein_LPJ63_001135__Coemansia_sp__RSA_2711
KAJ2305100_1_hypothetical_protein_IWW54_005182__Coemansia_sp__RSA_2705_
KAJ1748263_1_hypothetical_protein_LPJ58_005390__Coemansia_sp__RSA_1591_
XP_039270213_1_acyl_coenzyme_A_thiocesterase_13_like__Styela_clava_
005756917 _1_thioesterase_superfamily_member_2__Emiliania_huxleyi CCMP1516_
MGEO0710752_1_Paal_family_thioesterase__Planctomycetota_bacterium_
9 XP_063686142_1_acyl_coenzyme_A_thicesterase_13_like_isoform_X1__Bolinopsis_microptera_
XP_063686143_" Kl _acyl_coenzyme_A_thioesterase_13_like_isoform_X2__Bolinopsis_microptera_
XP_063686144 1 _acyl_coenzyme_A_thioesterase_13_like_isoform_X3__Bolinopsis_microptera_
KAL5266182_1_hypothetical_protein_ACHWQZ_G003558__Mnemiopsis_leidyi
XP_059088477_1_acyl_coenzyme_A _thioesterase_13_like__Tigriopus_californicus_
KAL1461174 1 hypolhetlcal protein_! WDU94 013099 )__Cyamophila_willieti

XP_037940301_1_acyl_coenzyme_/ A thioesterase_13_like__Teleopsis_dalmanni_
MEX0958353_1_Paal_family_thioesterase__Burkholderiales_bacterium_

HWQ39632717P3aljamlly)hloesteraseﬁBurkholdenalesibactenumi
MGH8632001_1_Paal_family_thioesterase__Burkholderiales_bacterium_

HK023604 1_Paal_family_t lhloes(erase __Burkholderiales_bacterium,
ia_b

1

3
%0 MEQ8158255_1_Paal_family_thi >__Betaprc
MEO6023814_1_Paal_family_thioesterase__Burkholderiales_bacterium_
100 100 —— MEI6301877_1_Paal_family_thioesterase__Betaproteobacteria_bacterium_
94 — OFZz87749_1_MAG_Betaproteobacteria_bacterium_RBG_16_64_18_
MEQ7744469_1_Paal_family_thioesterase__Usitatibacter_sp__
62 100 | HNY40662_1_Paal_family_thioesterase__Bryobacteraceae_bacterium_
50 —— MBE0657302_1_Paal_family_thioesterase__Bryobacteraceae_bacterium_
100 | WP, 012631020 1_Paal_family_thioesterase__Methylobacterium_ nodulans
WP_165050819_1_Paal_family_thiocesterase__Methylocystis_sp__MJC1_
KAF2072688717hypotheticaliproteinﬁCYY70059947Polysphcndy\|umﬁvlolaceumi
82 TKR66739_1_hypothetical_protein_L596_022986__Steinernema_carpocapsae_
XP_064486800_1_acyl_coenzyme_A_t thloesterase 13_like__Ornithodoros_turicata_
KXS18421 1_Thic ,_thiol_ester_¢ " _prolifera_JEL478_

KAG0253383_1_Acyl_coenzyme_A_thioesterase_13__Actinomortierella_ambigua__
KAF9162976_1_Acyl_coenzyme_A_thioesterase_13__Actinomortierella_ambigua_
KAF9973498_1_hypothetical_protein_BGZ73_003268__Actinomortierella_ambigua_
KAG0224180_1_hypothetical_protein_BGW41_005186__Actinomortierella_wolfii_
KAI9019184_1_HotDog_domain_containing_protein__Phycomyces_nitens_
KAF7726906_1_hypothetical_protein_EC973_008201__Apophysomyces_ossiformis_
KAI7863645_1_HotDog_domain_containing_protein__Spinellus_fusiger_

KAL6072915_1_Acyl_coenzyme_A_thioesterase_13__Balamuthia_mandrillaris
tr_AOAAU9JXX7_ADAAUIJXX7_9CILI_Acyl_coenzyme_A_thicesterase_13_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC55588_PE_3_SV_1
tr_AOA1TR2AT46_A0A1R2AT46_9CILI_Thioesterase_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_35079_PE_3_SV_1

tr AOAAUQIUI1 AOAAU9IUI1 |_9CILI Thloesterase domain_containing_j protem 0S._ Blephansma stoltel OX 1481888 GN_| BSTOLATCC, ._MIC17500_PE_3_SV_1
tr_AOA077ZUL5_AOA077ZUL5_STYLE_Thioesterase_domain_containing_protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig18774_g19921_PE_3_SV_1

_'——trAOMRZBMW1 AOATR2BMW1_9CILI_ Thloesterase “domain conlamlng prolem 0OS_: Stenlor coeruleus_OX_5963_GN_SteCoe_22273 PE_3__ SV 1
KAI9330176_1_HotDog_domain_containing_protein__Obelidium_mucronatum_
tr_AOAAD1YOR2, AOAAD1YOR2 EUPCR_Thicesterase_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS23640_PE_3_SV_1
KAL2913985_1 hywthehcaljrmeln HK105_206423 __Polyrhizophydium_stewartii_

tr_AOA8S1UX25_A0A8S1UX25_9CILI_Thioesterase_domain_containing_protein_OS_Paramecium pentaurella OX_43138_GN_PPENT_87_1_T0500095_PE_4_SV_1
tr_s AOA851WDC9 "AOA8STWDCY_| PAROT Thloeslerase domain_containing_protein_( 0s _Paramecium_octaurelia, OX 43137 GN_ |_POCTA_138_1_T0880136, PE. 4 SV
tr_AODWL2_AODWL2_PARTE_Chromosome_undetermined_scaffold_67__whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00021072001_PE_3_SV_1
tr_AOA8S1NM91_AOA8S1NM91_9CILI_Thioesterase_domain_containing_protein_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0610144_PE_4 SV_1
tr7A0A851N4N8 AOA851N4N8 "PARPR Thloesterase domain_containing_protein_ OS Paramecium _primaurel X 5886 GN_PPRIM. |_AZ9 3.1 T0710127 PE 4 | SV_°
tr_GOQTD4_GOQTD4_ICHMU_Thioesterase_superfamily_member_2__putative_OS_Ichthyophthirius_muttifilis_OX_5932_GN_IMG5_107300_PE_3_SV_1
strain_SB210__OX_312017_GN_TTHERM_00469060_PE_3_SV_1

tr_| 17MAMO. I7MAMO TETTS_ Thioesterase. _family_protein_OS_Tetrahymena_thermophila__:
tr_AOAOVOR204_AOAOVOR204_PSEPJ_Thioesterase_domain_containing_protein_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_12336_PE_3_SV_1

LEG_ACTE_NODE_12614_length_534_cov_16_075922_g11507_i0___ORF_1__frame_1__translation

LEG_mgen_ “ACTE NODE 236_length_ 31873 cov_75_083570. ORF 13| frame 3__translation

SIVAB_ACTE_NODE_21141_length_428 _cov_0_694352_g19741_i0_translation
tr_AOA1R2CE76_AO0A1R2CE76_9CILI_Kinesin_like_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_11015_PE_3_SV_1
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AK

1N

95

LEG_AK_NODE_7992_length_754_cov_19_512482_g7033_i0__ ORF_1__frame_2__translation
ORF_11__frame_3__translation

LEG_mgen_AK_NODE_77_length_45294_cov_32_430624___ |
SIVAB_AK_NODE_19673_length_464_cov_10_540059_g18303_i0___ORF_1__frame_1__translation
i_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_36404_PE_3_SV_1

tr_AOA1R2AQF2_A0A1R2AQF2_9CILI_Adenylate_kinase_active_site_li
tr_AOAAU9JMS4_AOAAU9IMS4_9CILI_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC46543_PE_3_SV_1
tr_GOR2KO0_GOR2KO0_ICHMU_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Ichthyophthirius_multifilis_OX_5932_GN_IMG5_178920_PE_3_SV_1
tr_Q24HG7_Q24HG7_TETTS_Adenylate_kinase_OS_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_TTHERM_01001570_PE_3_SV_2

AK_Holophrya_ovum
tr_AOAOVOQL79_AOAOVOQL79_PSEPJ_p_loop_containing_nucleoside. mphosphate hydrolase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_10172_PE_3_SV_1
ite_lid_domain_containing_protein_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0200075_PE_3_SV._
E_3 SV_1

tr_AOABS1KGB5_AOABS1KGBS5_PARPR_Adenylate_kinase_active_s
tr_AOABSTM9H5_AOABS1MIH5_PARPR_Adenylate_kinase_active_s slle Tid_domain_containing_protein_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0570086_PE_3_
tr_AOABSTMEP4_AOABSTMEP4_PARPR_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0570088_PE_3_SV_
E_3_SV_1
_SV.
V.

tr_AOABSTNOZ4_AOABS1NOZ4_9CILI_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0440087_|
tr_AOABSTWURO_AOABSTWURO_PAROT_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0950092_PE_3,
E_3_¢

tr_AOCTBO_AOCTBO_PARTE_Chromosome_undetermined_scaffold_27_whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5838_GN_GSPATT00010261001_PI
jomain_containing_protein_OS_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T0540063_PE_3_SV_1

tr_AOA8S1V3H7_AOA8S1V3H7_9CILI_Adenylate_kinase_active_site_lid_d
tr_AOA077ZUE2_AOAQ77ZUE2_STYLE_Adenylate_kinase_OS_Stylonychia_lemnae_OX_5949_GN_Contig8530_g9106_PE_3_SV_

100
- tr_AOABJBNSPI_AOABJBNSPY_HALGN_Adenylate_kinase_OS_Halteria_grandinella_OX_5974_GN_FGOG8_gene11509_PE_3_SV_1

KAA0159856_1_hypothetical_protein_FNF31_04658__Cafeteria_roenbergensis_
XP_008869331_1_hypothetical_protein_H310_06157_Aphanomyces_invadans_
KAF0709626_1_hypothetical_protein_As57867_005837__Aphanomyces_stellatus_
0QS05400_1_adenylate_kinase__Thraustotheca_clavata_
KAG7396625_1_hypothetical_protein_PHYBOEH_001999__ Phytophthora_boehmeriae_

MCD6496308_1_adenylate_kinase__Candidatus_Aenigmatarchaeota_archaeon_

MCD6547579_1_adenylate_kinase__Nanobdellota_archaeon_
MCD6575791_1_adenylate_kinase__Nanobdellota_archaeon_
0QY36288_1_MAG_Spirochaetaceae_bacterium_4572_7_
MGL1894462_1_adenylate_kinase__Spirochaetaceae_bacterium_

WP_149568968_1_adenylate_kinase__Thiospirochaeta_perfilievii_
HHU37575_1_adenylate_kinase__Treponema_sp.
WP_420069964_1_adenylate_kinase__Rarispira_pelagica_
HDQO5151_1_adenylate_kinase__Candidatus_Bathyarchaeota_archaeon_

MGQ4832900_1_adenylate_kinase__Candidatus_Asgardarchaeia_archaeon_
MEA2391472_1_adenylate_kinase__Solirubrobacteraceae_bacterium_
UCH89038_1_MAG

Candidatus_Omnitrophota_bacterium_

MFH1691899_1_adenylate_kinase__(
HAJ57427_1_adenylate_kinase__Candidatus_Omnitrophota_bacterium_

MBI5873288_1_adenylate_kinase__Candidatus_Omnitrophota_bacterium_
WP_428004446_1_adenylate_kinase__Athalassotoga_sp__
MGA2367068_1_adenylate_kinase__Dehalococcoidia_bacterium_
MEE3A19A85 1_adenylate_kinase__Lachnospiraceae_bacterium_
tr_AOAO78AKY9_AOAO78AKY9_STYLE_Adenylate_kinase_b_like_OS_Stylonychia_lemnae_OX_5949_GN_Contig9441_g10102_PE_3_SV_1
tr_AOA8JBNQ22_AOA8J8NQ22_HALGN_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene1882_PE_3_SV_1
tr_AOAAD1XU83_AOAAD1XU83_EUPCR_Adenylate_kinase_active_site_lid_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS19705_PE_3_SV_1
tr_AOA1TR2B946_A0A1R2B946_ QCILI UMP_CMP_kinase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_28265_PE_3_SV_
tr_ADAOVOQTGO_AOAOVOQTGO_PSEPJ_p_loop_containing_nucleoside_triphosphate_hydrolase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_09829_PE_3_SV_1

tr_I7LWN2_I7LWN2_TETTS_Adenylate_kinase_OS_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_TTHERM_00727630_PE_3_SV_1
tr_AOAAD1UGV2_AOAAD1UGV2_EUPCR_Adenylate_kinase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS10469_PE_3_SV_1

WP_094082497_1_adenylate_kinase__Prosthecochloris_sp__GSB1_
MEM3513036_1_adenylate_kinase__Thermoplasmata_archaeon_
MCX8173945_1_adenylate_kinase__Thermoplasmata_archaeon_
MEM3567169_1_adenylate_kinase__Thermoplasmata_ archaeun
MEMA4161408_1_adenylate_kinase__Thermoplasmata_archaeor
NHJ00932_1_adenylate_kinase__Candidatus_} Hemdallarchagota _archaeon_
NOZ76560_1_adenylate_kinase__Methanobacteriota_archaeon_
MEA5039072_1_adenylate_kinase__Clostridiaceae_bacteri
XOU02130_1_adenylate_kinase__Oscillospiraceae_bacterium_| LBM23126
MBS5144844_1_adenylate_kinase__Butyricicocous_pullicaecorum_
MBE7052732_1_adenylate_kinase__Oscillospiraceae_bacterium_
HCW79679_1_adenylate_kinase_ Oscillospiraceae_bacterium_
HBQ46978_1_adenylate_kinase__Oscillospiraceae_bacterium_
MCI1982364_1_adenylate_kinase__Oscillospiraceae_bacterium_
HEX3017341_1_adenylate_kinase__Caproicibacter_sp__
MCI1955580_1_adenylate_kinase__Oscillospiraceae_bacterium_
WP_283111193_1_adenylate_kinase__Thermocaproicibacter_melissae_
100" MBRO0226790_1_adenylate_kinase_Clostridia_bacterium_
MBR3016804_1_adenylate_kinase__Clostridia_bacterium_
MCR4886847_1_adenylate_kinase__Clostridiales_bacterium_
6% MCM1289841_1_adenylate_kinase__Corallococcus_sp__
HIU90866_1_adenylate_kinase__Candidatus_Fimimonas_merdipullorum_
m

10 MCHS5152907_1_adenylate_kinase__Clostridiales_bacterium_
MDE7454334_1_adenylate_kinase__Clostridia_bacterium_
MBO5394903_1_adenylate_kinase__Clostridia_bacterium_
MBQ6992377_1_adenylate_kinase__Clostridia_bacterium_

HKY435BU 1_adenylate_kinase__Pyrinomonadaceae_bacterium_
__Pyrinomonadaceae_bacterium_

EU4932122_1_adenylate_kinase
HKU75559 1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HET6975355_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HYK19329_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HJP92939_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEU4507622_1_adenylate_kinase__Pyrinomonadaceae_bacterium_

HZN06812_1_adenylate_kinase__Pyrinomonadaceae_bacterium

HEUA4769307_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEU4713417_1_adenylate_kinase__Pyrinomonadaceae_bacterium_

g HEX6046119_1_adenylate_kinase__Pyrinomonadaceae_bacterium_

HKR12186_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
MFSB084512_1_adenylate_kinase_Acidobacteriota_bacterium_
HYR78025_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
MDX6289574_1_adenylate_kinase_Blastocatellia_bacterium_
MFN2576235_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HBB96217_1_adenylate_kinase__Blastocatellia_bacterium_
HXT64426_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEY6045634_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
MGI9168469_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
_adenylate_kinase__Pyrinomonadaceae_bacterium_
MGB9179515_1_adenylate_kinase_Pyrinomonadaceae_bacterium_
HVF55715_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
MDT5122393_1_adenylate_kinase__Acidobacteriota_bacterium_
MDT4956200_1_adenylate_kinase__Acidobacteriota_bacterium_
PYS45679_1_MAG
MBA2339417_1_adenylate_kinase.
HYE66761_1_nucleoside_r
HZH34&23717adenylateikmaseiPynnomonadaceasﬁbadenumﬁ

Pyrlmmor\adaﬂeae bacterium_
>_bacterium_

HEV7680846_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEV7474665_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEY0430361_1_adenylate_kinase_Pyrinomonadaceae_bacterium_
HLN98074_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
f- HEX3282439_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HKP48107_1_adenylate_Kinase__Pyrinomonadaceae_bacterium__
HZE62720_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HSS19977_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HKO98546_1_adenylate_kinase. Pynnomonadaceae bacterium_
HEY5444780_1_nucleoside_t _Kinase_F
HEY5404631_1_adenylate_kinase_Pyrinomonadaceae_bacterium_
HEV2834683_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
| B§ HJY28773_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEX3250502_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
adenylate_kinase__Pyrinomonadaceae_bacterium_

:_bacterium_

HVF22931_1_:
HSK63070_1_adenylate_kinase__Pyrinomonadaceae_bacterium_
HEU4794142_1_adenylate_kinase__Pyrinomonadaceae_bacterium_

adenylate_kinase__Pyrinomonadaceae_bacterium_

HEY2962312_

tr_AOAAD1XU96_AOAAD1XU96_EUPCR_Adenylate_kinase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS20516_PE_4_SV_1



ALDH - aldehyde dehydrogenase

9 KAG3047506_1_Aldehyde_dehydrogenase__partial__Phytophthora_idaei_
RAW21148_1_Aldehyde_dehydrogenase__Phytophihora_cactorum_

106 KAG2506850_1_hypothetical_protein_JM18_009237__Phytophthora_kermoviae_
KAG6944371_1_hypothetical_protein_JG688_00017118_Phytophthora_aleatoria

KUF81008_1_Phospholipase_D_A__Phytophthora_nicotianae_

KAF4128443 1_Aldehyde_dehydrogenase_family _Phytophthora_infestans_

0 XP_067744834_1_Aldehyde_ _ramorum_
GMF40167_1_unnamed_protein_j produr:( Phy(ophlhora fragariaefolia_
ybrP1_009503__Pythium_brassicae__nom__inval__

TYZ58899_1_hypothetical_protein_P\
TMW59967_1_hypothetical_protei Pons&m 000003__Pythium_oligandrum_
KAF1315785_1_Aldehyde_ __partial \_splendens_
OQRI3794 hyde. |_precurso avata_
mitochondrial precursor r_partial_] Tracsiabecs _clavata_
___Saprolegnia_diclina_VS20_
Achlya_hypogyna_

aldel
0QS03886_1_aldehyde_dehydrogenase_r
XP_008610336_1_aldehyde_dehydrogenase__NAD.
OQRB82693_1_aldehyde_dehydrogenase__mitochondrial_precursor_/
hypothetical_protein_Ae201684_007070__Aphanomyces._euteiches_
KAH9052442_1_hypothetical_protein_Ae201684P_001623__Aphanomyces_euteiches_

KAF0736620_
KAF0699183_1_hypothetical_protein_As57867_01019__Aphanomyces_stellatus_
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Pediculus_humanus_corporis

XP_002432987_1_Cystathionine_betasynthase_putative_
Pediculus_humanus_corporis

CBS -

9
XP_002430034_1_Cystathionine_betasynihase_putative___|
58 XP_008182782_1_PREDICTED ¢ _pisum
JAS49504_1 hypomehca\ protein_g_19533___Cuerna_arida
XP_014273609_1 haly
—_Cimex_lectularius

XP_014244944_2_cystathionine_betasynthase___(

XP_001659242 1_cystathionine_betasynthase___Aedes_aegypli
XP_001863043_1_cysteine_synthase___Culex_quinquefasciatus

XP_310977_5_AGAP000162PA, ___Ancpheles_gambize_str_PEST

_feis
Lucilia_cuprina

PO
XP_ 022317797 iy “uncharacterizéd_protein_LOC111350439
026494180_1_uncharacterized_protein_LOC113399303__ \
XP_004934367_1_cystathionine_t belasynmase Bombyx_mori
XP_014372199_1_PREDICTED_cystathionine_betasyninaselike___Papilio_machaon
935876_1_cystathionine_betasynthase___Bicyclus_anynana
Amyelois_transitella

XP_0:
XP_013183739_1_PREDICTED_cysfathionine_betasynihaselike___
XP003739386_1_PREDICTED ¢ -t

XP_012792783_1_Cystathi |
—Trchingla o

XP_015783585_
KRZ91938_1_Cystathionine_betasynthase___
XP_002163391_2_PREDICTED_cystathionine_betasynthase, Hyura,vulgans
XP_004990872_1 rosetta
XP_795930_2_PREDICTED_¢ i _purpuratus
XP_002716266_1_hypothetical_protein_TRIADDRAFT_30632___Trichoplax_adhaerens
XP_001635532_1_predicted_protein___Nemafostella_vectensis
4 XP 1002610702 7 Typotmetical protein BRAFLDRAFT ~117945___Branchiostoma_floridae
61 P_009017788_1_hypothetical_protein_HELRODRAFT_79716_partial___Helobdella_robusta
XP_009013934. 5 _hypothetical_protein_HELRODRAFT_98264_partial____Helobdella_robusta
XP_013394087 1 cyslalhlomne betasynthase___Lingula_anatina
'XP_012942848_1_PREDICTED_cystathionine_| belasynlhasellke Aplysia_californica
XP_013088768_1_PREDICTED_C _glabrata
XP_014775492_1_PREDICTED i ike___Octopus_t
XP_010964864 1 PREDICTED cys'alh\omne belasymhase Camelus_bactrianus
D_cystathionine_betasynthase___Tursiops._truncatus
015396352 1 PREDICTED _cystathionine_betasynthase___Panthera_tigris_altaica

p

P_012860806_1_PREDICTED_cystathionine_betasynthase___Echinops_telfairi

XP_ 010575562 1_PREDICTED_cystathionine_betasynthaselike_isoform_X1 Hallaeelus _leucocephalus
Esox_lUci

XP_019910675_1_PREDICTED_cystathionine_betasynthase____|
XP_003961821 RN PRED\CTED . eystamionine_Befasynthaselike___Takfugu rubripes
XP_ 013921694 1_PREDIC | _sirtalis
1717PRED\CTED L _discolor
XP_ uu7905994 KN |_PREDICTED_cystathionine_betasynthase_isoform_X1__ Callurhlnchus mili
P 003389391_1_PREDICTED |
:___Ciona_intesfinalis
33864_1_cysteine_t symhase putatve.__lodes._scapularis

1
P_0024:
XP_( 002415318, _cystéine_synthase_putative___Ixodes_scapulari
XP_04666903_1_PREDICTED, cyslalmcnme belasynthasehke Priapulus_caudatus
_arctica_JP

XP_014148541_1_¢
| ATCC_30864
100 r—gﬁ xP 007353093 1 cysiziloning 1 betasynthase___Dichomitus_squalens_LYAD421_SS1
_protein___( trabeum_ATCC_11539
I — XP vorsEaT _71_PALPcomaincontahning_protein__ Stereum_hirsutum_FP91666_SS1
AL T _1_pyridoxal _enzyme_beta_subunit
L XP_( _1_C mia
:___Puccinia_graminis_f__sp_tritici_CRL 75367003
XP 007413498 ~1_hypothetical_protein_MELLADRAFT_90242___Melampsora_laricipopulina_98AG31
XP_016276775 _toruloides_NP11
XP_ 014571087 1 _hypothetical_protein_| LQEQDRAFT 84336___Mixia_osmundae_IAM_14324
_elegans

NP_49421 X
NP_ 001257091 1.Cy

C: _el

jans
yndcxa\phosphate dependent_protein____Necator_americanus
M_T968

XF‘ 013292430
XP_020046316. 1 cys(athlomne beta_ ___Ascoidea_rubescens_DS|
13 -t  CYS4__ cerevisiae_S283C
XP_011277343_1 Cysiaihlomne “beta _synthase____\ cherhamcmyces ciferrii
22

XP_503720_1_YALIOEOS108p___Yarrowia_lipolytica_CLIB1
~, XP_0111200_1_hypothetical_j protein AL 5000439502 Afhrobotrys_oligospora ATCC 24927
_immitis_RS
g 011124199 T tical_protein_AOL. 500097g64 Arthrobotrys_oligospora_ATCC_24927
128

thef
_protéin___Tuber. melanosporum
jiroveci_RU7

XP_
XP_018228788 _1 ine_t
6 XP_005538722_1_ i _merolae_strain_10D
l XP_005707768_1 ___Galdiera.
XP_002180648 1Jre¢|c|ea pro(em Phaecdaciylum Tricornutum_CCAP_1055,
lrahens _ATCC_50062
- | 64118
¥ - 126132
is_ . 173506,
3332
190, Tiarina_fusus__tiarina_49035_
Tiarina_fusus__tiarina_408
XP_002767372_1_Cystathionine_betasynthase_putative___Perkinsus_marinus_ATCC_50983
74 ——— XP_013228609_1_cystathionine_betasynthase_putative___Eimeria_tenella
XP_022590740_2_cystathionine_betasynthase___Cyclospora_cayetanensis
XP_003882978_1_Protein_2C373_1_partially_confirmed_by_transcript_evidence_related___Neospora_caninum_Liverpool
Vitrella_brassicaformis_CCMP3155

CMP315
_beta_synthase___Naegleria_gruberi_strain_NEGM

___Plasmodiophora_brassicae

CEM24739 1_unnamed, prolem producl
1
Capsaspora_owczarzaki_ATCC_30864

CEP03265_1 hypothenca\ protein_PBRA_003025.

XP_004343124_1_pyridoxalphosphate_dependent_enzyme___(
adita
EPZ36305_1 Tryptuman synthase_beta_subunitiike_protein___F Rozella_alomycis_CSF55
33645 _castellanii_str__Neff
XP_ _ prvleln PHYSODRAFT 314367 ___Phytophthora_sojae
1% | ___gnl_Murano_sp_1354
! Muranothrix_gubernatus__gnl_| Murano _sp_" 13540 5
EFA76113_1_ | _album_PN500
XP_0032974 I_protein_DICPUDRAFT_89388___Dictyostelium_purpureum
tiarina_23836

Tiarina_fusus__tiarina_23836_
Platyophrya_macrostoma___Platyphrya_32486_

100 Platyophryaimacms(omaAP\a(yphryajSW687
100 Platyophrya_macrostoma___| ty
yphrya 44095
P\%yopmya macrostoma_ P\atyphrya 28147_
Anophryoides_haemophila__Anop_Haem_21176_
KRX03357_1_Tryptophan_synthase_beta_subunitlike_PLI t_enzymes._: i ,_persalinus
_SB210

P

92
XP_001022393_1_
FurgaBIoc 68096_
Furgasonia_t blochmanm i__FurgaBloc_30312
100 XP_001436235_1_h _protein_r tetraurelia_strain_d42
Paramecium_tetraurelia__paratetr_42747_
ium_tetraurelia__paratetr_85043_
100% XP_001444675_1 _protein_ 2 _tetraurelia_strain_d42
L{ Paramecium_tetraurelia__paratetr_70502_
\__paratetr_72032_

ramecium_tetraurelia

ar:
Halteria_grandinella__ Halteria_37864
Halteria_grandinella__Halteria_37860_
EJY73761_1_C X Oxytricha_trfallax
Tiarina_fusus__tiarina_1268
i 8613

Strombidium_inclinatum___Stromincl_30995_

10 Euplotes_harpa__ EuplHarp_28376_
% Euplotes_harpa__EuplHarp_49334_
Euplotes_harpa___EuplHarp_7999_
Platyophrya_macrostoma___Platyphrya_17881

Platyophrya_macrostoma___Platyphrya_41837_
CUGY20T1 1 cys\alhlomne be«asynmase putative___Bodo_saltans
_partial__Tr _cruzi

:___Leishmania_donovani

0
b XP_ _t i
100 — Protocruzia_adherens___Protocruzi_32487_
—— Protocruzia_adherens__Protocruzi_25454_
Protocruzia_adherens__Protocruzi_6688_
CBS_LEG_mgen_NODE_595_length_20813_cov_33_364788__ORF_14__frame_2_ translation
Litonotus_sp__Litonotus_8812_
Aristerostoma_sp_Afistero 57102_
_uncinata___Chilounci_5418_
sp__Aristero_36324_
i Avisterostoma_sp__Aristero_24750_
gnl_Murano_sp_16225_5_
Chilodonella un Tneinata, - CRIGnGI 2836
_dependent_enzyme___Flavobacterium_antarcticum

Segetibacter_koreensis

P )
- "oARA scafioly 20300
WP_018616876_1_pyridoxalphosphate_dependent_enzyme___
KXK20562_1_cysteine_synthase___Bacteroidetes_bacterium_OLBS
XP_ _1_AGAP012897PA_partial
WP_015332945_1_cystathionine_betasynthase___Fibrella_aestuarina
WP_038126171_1_pyridoxalphosphate_dependeni_enzyme___Verrucomicrobia_bacterium_SCGC_AAA168F10
_bacterium_HLUCCAO1

XP_026470749 1
KNC21255 1 nypomenca@mtan FF38_1: 13900
| . Drosophila_obscura
XP_019756289_1_PREDICTED_LOW_QUALITY_PROTEIN_¢ | D ¥
AEE61873_1_unknown_Dendroctonus_ponderosae
XP_018563405_1_
XP008195503_1_PREDICTED cystathionine_betasynthase_isoform_X1___Tribolium_castaneum
XP_008557881_1_PREDICTED_cystathionine_betasynthase___Microplitis_demolitor
XP_011306213_1_PREDICTED_cystgthionine_betasynthase__| Fopkes_arianus
26743262_1 1 n
___Spodoptera_litura
Vanessa_tameamea

Walimia_melicola_CBS_633_66

Anopheles_gambiae_str__PEST

PARA_scaffold_73970
KPQOO741_1 | : CysM
o ia_bacterium_RIFCSPHIGHO2 02 FULL 57_9
XP. 1] I_protein_IMG5_201450___lchthyophthirius_muttilis
_S§B210
otein_EMIHUDRAFT_310822.

33
| — XP.
XP_014161553_1_hypothetical_protein_SARC_00222
P_014560996_1_pyridoxalphosphate_dependent_enzyme____Ignavibacterium_album
0GQ17052_1 pyndoxalspmsphateuependen: protein_subunit_beta___Deltaproteobacteria_bacterium_RBG_16_71_12
_bacterium_CSP13
“Elusimicrobia_bacterium_RIFOXYD2_FULL_34_15

100
KRT77973_1
0GS43446_1 cystathlcmne betasyr\ihase
¥ __CSS_scaffold_5372
I X . CSS_scaffold_9849

100
Metopus_sp___SK_scaffold_2957
Heterometopus_palaeformis___CSS_scaffold_9253
Metopus_sp__SK_scaffold_1519
1 CAI59806_2_ »_partial_t
Nyctotherus_ovalis__Nycfo_6:
Nyctotherus_ovalis

Metopus_sp__SK_scaffold_838
X __CSS_scaffold_415

_ovalis

Nyclo 5906_

02

OGR89271.1 ¢ -t
foo—
S _001024867 _1_t
1t _proteil
)~ Sphaeroforma_arctica_JP610

___Emiliania_huxleyi CCMP1516
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ENO -

100

tr|AOBCX6|AOBCX6_PARTE |
XP_001423791_1_uncharacterized_protein_GSPATT00004487001
0S_Paramecium_tetraurel

tetraurelia_OX_5888_GN_GSPATT00004487001_PE_3_SV_1

_SV_1
_SV_1

_T0030130_PE_3
_T0090324_PE

hydratase_OS_f |
I__Paramecium_tetraurelia_

,_hydratase_OS_Paramecium_tetraurelia_OX_5888_GN_IBLD0042_PE
_OX_5888_GN_el

SV_1
3_SV_1

+/Q3SEBSIQISEBG PARTE | ¥

]Q95WB1|Q95WB1_PARTE_phosphopyruvate_hydratase__Fragment__(

r|Q3SEA7|Q3SEA7_PARTE_phosphopyruvate_hydratase_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00019191001_PE_3_SV_1
_hydratase_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_

_OX_43138_GN_PPENT_87_1_T0090142_PE_3_SV_1
7_1_T0200287_PE_3_SV_1

1r/AOABSTRY.J5)|

1RYJ5_PAROT
1r/AOABS 1SGA7|AOABS 1SGA7_PAROT_phosphopyruvate_hydratase_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_
,_OX_43138_GN_PPENT_8:
i_OX_¢ 55129 GN_PSON_ATCC_30995_1_T0090349_PE_3_!

tr|AOA8S1SL86|A0ABS1SL86_9CILI_
tr/AOABS1TDL1|AOABS1TDL1_9CILI,

_hydratase_OS_}

_hydratase_OS_|
i_OX_65129_ GN_PSON_ATCC_30995_1_T0110165_f PE 3.sv.1

_hydratase_OS_t s
_hydratase_OS_|
OS_Paramecium_multimicronucleatum_OX_44030_GN_eno_PE 3 8|
_multifilis_OX_5932_GN_IMG5_168860_PE_3 SV 1

W\ADABS1KLI4\AOABS| KLI4_9CILI_|
1L400_9CILI_j

\8S1L400],

tr|ADAE
¥1Q95WB2IQ98WB2 SCILI phosphopyruvate_hydatase_Fragment
ICHI

tr|GOR174|GOR174_ICHMU,
XP_004030018_1_hypothetical_protein_IMG5_168860_

_hydratase_OS_|

__lchthyophthirius_multfilis_
MU_ hydra'ase os _lchthyophthirius_multifilis_OX_5932_GN_IMG5_192670_PE_3_SV_1
T

n_SB210__OX_312017_GN_TTHERM_00046480_PE_3_SV_-

I
_persalinus_OX_266149_GN_PPERSA_02862_PE_3_SV_1

_hydratase_OS_

4511920_1_hypothetical_protein_ABPG72_012765__ Tetrahymena_ ulrlcu\anae
_hydratase_OS_F

100 r 1r|Q23DP3|Q23DP3_TETTS_|
KAL:
trADAOVOQM. QMJ5_PSEPJ.
KRX03483_1 nypmhemcal protein_PPERSA_02862__Pseudocohnilembus_persalinus_
_hydratase_OS_Crypt \_irritans_OX_153251_PE_2_SV_1

i Qeosems 1 enolase Crymocaryon irritans_

tr|AOATR2CTI3/AOATR2C113_9CILI_phosphopyruvate_hydratase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_16380_PE_3_SV_1
OMJ82847_1_hypothetical_protein_SteCoe_16380_Stentor_coeruleus_
tr|AOATR2CRL7|AOATR2CRL7_ICILI_phosphopyruvate_hydratase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_5795_PE_3_SV._1
1r/AOA1R2B2D3|A0A1R2B2D3_SCILI_phosphopyruvate_hydratase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_31088_PE_3_SV_1
stoltei_OX_1481888_GN_BSTOLATCC_MIC8622_PE_3_SV_1

OMJ70845_1_hypothetical_protein_SteCoe_31088__Stentor_coeruleus_
tr|AOAAUIHQIIAOAAUSIHQ9_9CIL _hydratase_OS_|
CAGY313350_1_unnamed_protein_product_Blepharisma_stoltei_
LEG_ENO_NODE_2519_lengih_1508_cov_13_321254_g1843_i0_-_ORF_1_ frame_2_ translation
10 | LEG_mgen_ENO_NODE_4411_length_3023_cov_6_426796_-_ORF_1__frame_1_iranslation
LEG_ENO_NODE_2595_length_1480_cov_15_297797_g1904_i0_-_ORF_1__frame_2_ translation
LEG_mgen_ENO_NODE_65_length_47509_cov_73_692774_—_ORF_16__frame_1__translation
SIVAB_ENO_NODE_577_length_3346_cov_40_236409_g465_i0_-_ORF_1__frame_2_translation
LEG_ENO_cyto_NODE_3042_length_1351_cov_10_991393_g2315_i0_-_ORF_1__frame_2__translation
LEG_mgen_ENO_cyto_NODE_322_length_28388_cov_48_358338_-_ORF_2__frame_1__franslation
5¢ frame_1__translation
ORF1 __frame_1_translation
frame_2_ translation
_SV_1

SIVAB_ENO_NODE_1091_length_2727_cov_18 _426154_g911_i0_-_ORF_1
LEG_mgen_ENO_cyto_NODE_919_length_15487_cov_46_752214
MCP4649796_1_phosphopyruvate_hydratase__PVC_group_bacteriu
SIVAB_ENO_NODE_5222_length_1431_cov_¢ 4 210890 )_g4597_i0_-_ORF_:
_hydratase_OS_ 1 lemnae_OX_5949_GN_Contig5874_g6295_PE

10 tr|AOAQ77ZTB8IAOAO77ZTBE_STYLE pl
10 CDW?73138_1_enolase__Stylonychia_lemnae_
94 100 1r|ADA7S3CTF5|A0A7S3CTF5_9SPIT, _hydratase_OS_t iC
100 lr|AOA753VZX8|AOA7SSVZX8 9SPIT.| _hydratase_OS_! idi _acuminata_OX_141414_GN_SACU0126_LOCUS4526_PE 3 _
tr|AOAA JAOAAD1UHNS5_EUPCR_phosphopyruvate_hydratase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS8121_PE_3_SV_1
10 lr\AOAAD1ULFO\AOAAD1ULFO EUPCR_phosphopyruvate_hydratase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS10258_PE_3_SV_1
CAI2368962_1_unnamed_protein_product__Moneuplotes_crassus_
tr|AOAAU9J7PEIACAAULI7PE_ICILI _hydratase_OS_t stoltei_OX_1481888_GN_BSTOLATCC_MIC25220_PE_3_SV_1
}_1_unnamed_protein_product_Blepharisma_stoltei_
tr|AOAAU! \U9K966_9CIL | _hydratase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC66004_PE_3_SV_1

strain_SB210__OX_312017_GN_TTHERM_00486480_PE_3_SV_1

100
L

0OX_1082188_GN_SRAS04492_LOCUS8779_Pi
SV_

tr|QISWAI|Q95WAS_TETTH_phosphopyruvate_hydratase__Fragment__(
Fragment__(

100
e
WIQQ5WAB\QQ5WA8 9HYMN_phosphopyruvate_hydratase__|
tr|Q95WB0|Q9SWBO_9HYMN. _hydratase__Fragment__(
0
1_flavescens_

KAL8451032_1_hypothetical_protein_Emag_002905__Eimeria_magna_

KALB425429_1_hypothetical_protein_Efia_003657_Eimeri

KAL8445312_1_hypothetical_protein_Emed_005739__Eimeria_media_
KAL8273539_1_hypothetical_protein_Esti_002605__Eimeria_stiedai_
93302_1_uncharacterized_protein_LOC34623499_Cyclospora_cayetanensis_
Cyclospora_

XP_0261
OEHB0096_1
ACZ51355_1_enolase__Eimeria_tenella_
XP_013229351_1_enolase_2_ putative_|
365578_1_enolase_2__Toxoplasma_gondii_ME49)

Eimeria_tenella_

100, Xi 02:
% XP_067919952_1_enolase__ Cystoisospora_suis_
CAL7862022_1_unnamed_protein_product_Sarcocystis_calchasi
1r\ADA7SBRAU7\ADA7SSRAU7 9SPIT_phosphopyruvate_hydratase_|
ADUB5973_1_enolase__Theileria_annulata_
Theileria_orientalis_strain_Shintoku_
¥ __ Babesia_bovis_T2Bo_

XP_009692141_1_enolase__’
XP_001611923_1_putative_enolase__2-phosphoglycerate_dehydratase
XP_028527038_1_enolase_putative__Plasmodium_gallinaceum_
SBT76727_1_enolase_putative__Plasmodium_ovale_
_1_enolase_2-lke__Hylaeus_volcanicus_

XP_(
AEE62664_1_unknown__Dendroctonus_ponderosae_

CAE7357408_1_ENO__Symbiodinium_microadriaticum_

CAE7243953_1_ENO__partial__Symbiodinium_necroappetens_

OLP95550_1_Enolase__Symbiodinium_microadriaticum_

CAE6972243_1_ENO__Symbiodinium_natans_
CAE8727418_1_Unnamed_protein_product_partial_Polarella_glacialis_
CAJ1359718_1_unnamed_protein_product_Efirenium_voratum_

CAJ|430865 1_unnamed_protein_product _partial__Effrenium_voratum_

> 1_PGIC1
802946 1_unnamed_protein_product_Prorocentrum_cordatum_

CAKO
CAJ1A02582 1_unnamed_protein_product__Effrenium_voratum_
CAE7021804_1_ENO__Symbiodinium_r nalans
Polarella_glacialis_

OMJ92742_1_hypothetical_protein_SteCoe_4496_Stentor_coeruleus_
tr|I7MGI5|I7MGI5_TETTS_phosphopyruvate_hydratase_OS_Tetrahymena_thermophila,
- 0S_Tetrahymena_thermophila_OX_5911_GN_eno_PE_3_SV_1
0S_Tetrahymena_bergeri_OX_171240_GN_eno_PE_3_SV_1

@
tr/AOATR2CUR9JAOATR2CUR_ICILI_phosphopyruvate_hydratase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_4496_PE_3_SV_’
0S_Colpidium_aqueous_OX_171239_GN_eno_PE_3_SV_1

0S_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS106_PE_3_SV_1

Fragment__(

_trenchii_

CAE8621901_1_unnamed_protein_product _|
BAEO7174_1_polyprotein_partial_Kryptoperidinium_triquetrum_
—— OLP99979_1_Enolase__Symbiodinium_microadriaticum_
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KAJ2386060_1_NADP_dependent_glutamate_dehydrogenase__partial__Coemansia_sp__RSA _2611_
_NADP_dependent_glutamate_dehydrogenase__Coemansia_sp_ RSA_1824,
Glutamate_dehydrogenase__mitochondrial__Smittium_culicis_
Glutamate_dehydrogenase__mitochondrial__Smittium_cuiicis_
OLY81431_1_Glutamate_t | Smittium_t ,
PVUB6344_1_hypothetical_protein_BBS561_006734__Smittium_simuiii_
PVU84648_1_hypothetical_protein_BB559_007500__Furculomyces_boomerangus_
KAJ1920067_1_NADP_dependent_glutamate_dehydrogenase__Mycoemilia_scoparia_
KAJ1655121_1_NADP_dependent_glutamate_dehydrogenase_ Dispira_simplex_
RKP35485_1_hypothetical_protein_BJOBSDRAFT_43613_ Dimargaris_cristalligena_
KAJ1976297_1_NADP_dependent_glutamate_dehydrogenase__Dimargaris_verticilata_

KAIB870847_1_glutamate_
90 KAF9215125_1_glutamate_dehydrogenase__Podila_vericiliata_
KAF9431773_1_glutamate_dehydragenase_Entomortierella_beljakovae_
KAF9581009_1_glutamate_ L

ORX93304_1_glutamate_ _CBS_931_73_

1% KAI9365519_1_hypothetical_protein_BD770DRAFT_436007_Pilaira_anomala_

KAI8879375_1_glutamate_dehydrogenase__Backusella_circina_FSU_941

KAIB330252_1_hypothetical_protein_EDCI9BDRAFT_528744__Choanephora_cucurbitarum_

0AD05209_1_hypothetical_protein_MUCCIDRAFT_152608__Mucor_lusitanicus_CBS_277_49_

KAI9481605_1_MAG__hypothetical_protein_EXX96DRAFT_567364_Benjaminiella_paitrasii_

KAIB8888330_1_glutamate_dehydrogenase__Backusella_circina_FSU_941_

8 ORX61442_1_glutamate_dehydrogenase__Hesseltinella_vesiculosa_

KAIB069982_1_hypothetical_protein_BCI40DRAFT_296644__Gongronella_butleri_

1y XP_018284579_1_hypothetical_protein_PHYBLDRAFT_156664__Phycomyces_blakesleeanus_NRRL_1555___
KAF7723295_1_glutamate_dehydrogenase__Apophysomyces_ossiformis_

XP_051418769_1_uncharacterized_protein_BYT42DRAFT_600576__Radiomyces_spectabilis_

XP_052979509_1_uncharacterized_protein_BDBOODRAFT_957274__Zychaea_mexicana_

XP_052972372_1_uncharacterized_protein_BDBOODRAFT_777113_ Zychaea_mexicana_

o I KAI7851065_1_hypothetical_protein BDCA5DRAFT_517056__Circinella_umbeliata

KAI9320788_1_hypothetical_protein_BX666DRAFT_2017826__Dichotomocladium_elegans_

XP_058336703_1_uncharacterized_protein_00I10_012637__Lichtheimia_ornata_

XP_069239694_1_uncharacterized_protein_VTPOTDRAFT_10269_ Rhizomucor_pusillus_

ORZ01475_1_hypothetical_protein_BCR43DRAFT_561701__Syncephalastrum_racemosum_

GAB5588000_1_NADP_dependent_glutamate_dehydrogenase__Umbelopsis_nana_

KXN70231_1_glutamate_dehydrogenase__Conidiobolus_coronatus_NRRL_28638_

XP_069253624_1_uncharacterized_protein_VTP21DRAFT_9898_Calcarisporiella_thermophila_

_gluiamate_dehydrogenase__Rhizophagus_irregularis_
hypothetical_protein_C1645_876025__Glomus_cerebriforme_

190 KAJ8325464_1_NADP_dependent_glutamate_

1 KAHB584987_1_hypothetical_protein_BASAB0_000727__Batrachochytrium_salamandrivorans_
KAL2920016_1_NADP_dependent_glutamate_dehydrogenase__Polyrhizophydium_stewarti_
KAI8920580_1_hypothetical_protein_BC831DRAFT_499109__Entophlyctis_helioformis_
KAIB905629_1_hypothetical_protein_EDD8GDRAF T_193808__Gorgonomyces_haynaldii_
XP_052971459_1_uncharacterized_protein_BJ171DRAFT_486717__Polychytrium_aggregatum_

i

87 KAI9219883_1_glutamate_ __NAD_P___ | _britannica_
ORZ29896_1_glutamate_dehydrogenase__NAD_P___Catenaria_anguilulae_PL171_

© oL

h

&

4 1
KAJ3363798_1_glutamate_dehydrogenase__Allomyces_javanicus_
KAL7748314_1_NADP_dependent_glutamate_

— KAI3661078_1_hypothefical_protein_MP638. 000415 Amoehoapnendmm occidentale_
XP_003288374_1_glutamate_ \_purpureum_
KAF2069380_1 hypothetical_protein_CYY S35, Po\ysphundy\lum violaceum_
tr_AOABS1QH38_ADABS1QH38_9CILI_Proline_ _0S_| s i_OX_65129 GN_PSON_ATCC_30995_1_T1070081 PE_3 SV
_AOABS1QW72_A0ABS1QW72_9CILI_Proiine_¢ os um_ i_OX_65129_GN_PSON_ATCC_30995_1_T1180090_PE_3_SV_
_OX_43138_GN_PPENT_87_1_T1130106_PE_3_SV_1
OX_43137_GN_POCTA_138_1_T1130090_PE_3_SV_1
SV_1

. OX_5886_GN_PPRIM_AZ9_3_1_T1180080_Pi

tr_AOABS1X3Y8_AOABS1X3Y8_9CILI_Proline_
E_:
_T1300074_PE_3_SV.

tr_AOABS1X4G8_A0A8S1X4G8_PAROT_Proline. dehydrogenase OS Paramecium_ octaureli
tr_AOA8STPHX7_AOA8S1PHX7_PARPR_Proline_t i 3_
tr_AOABS1XLS2_A0ABS1XLS2_9CILI_Proline_t os ,_OX_43138_GN_PPENT_87. V_1
? tr_ADABS 1XSFO_AOABS1XSFO_PAROT_Proline_dehydrogenase_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T1310124_PE_3_SV_1
tr_AOBNS3_AOBNS3_PARTE_Proline_dehydrogenase_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00030829001_PE_3_SV_1
tr_AOA7S3SUU4_AOA7S3SUU4_9SPIT_Proline_dehydrogenase__Fragment__OS_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS18506_PE_3_SV_1
ila__strain_SB210__OX_312017_GN_TTHERM_00295390_PE_3_SV_1

tr_I7M7F9_I7M7F9_TETTS_Proline_¢ > 0S_

tr_GOQSH9_GOQSH9_ICHMU_Proiine_dehydrogenase_OS_Ichthyophthirius_multifilis_OX_5932_GN_IMG5_101210_PE_3_SV_1

tr_AOAOVOQGC3_AOAOVOQGC3_PSEPJ_Proline. dehydmgenase 0S_Pseudocohniembus_persalinus_OX_266149_GN_PPERSA_08253_PE_3_SV_1
i_OX_282688_PE_2_SV_1

_SV_1

tr_AOA481XSR6_AOA481XSR6_ICILI_Proline_
tr_AOAQ78B6F9_AOAO78B6F9_STYLE_Proline_dehydrogenase_OS. Siy\orvychla lemnae_OX_5949_GN_Contig4313_g4616_PE.
tr_AOABJBNYV5_AOABJBNYV5_HALGN_Proline_dehydrogenase_OS_Halteria_grandinella_OX_5974_GN_FGOB8_gene8537_PE_3_SV_1
tr_AOA7S3CUG6_AOA7S3CUG6_9SPIT_Proline_dehydrogenase__Fragment__OS_Strombidium_rassoulzadegani OX_1082188_GN_SRAS04492_LOCUS8485_PE_3_SV_1

fr_AOA7S3J4F7_AOATS3J4F7_SSPIT_Proline_dehydrogenase__Fragment__OS_Euplotes_harpa_OX_151035_GN_EHAR0213_LOCUS2096_PE_3_SV_1

tr_AOA7S3N2N7_AOA7S3N2N7_9SPIT_Proline_dehydrogenase__Fragment__OS_Euplotes_harpa_OX_151035_GN_EHAR0213_LOCUS2100_PE
tr_AOAAD1U503_AOAAD1U503_EUPCR_Proline_dehydrogenase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS3330_PE_3_SV_1
tr_AOA7S3J216_AOA7S3J216_9SPIT_formate_tetrahydrofolate_ligase_Fragment_OS_Euplotes_harpa_OX_151035_GN_EHAR0213_LOCUS2485_PE_4_SV_

.__tetrahydrofolate_ligase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS2312_PE_3_SV_1
0S_Strombidium_inclinatum_OX_197538_GN_SINC0208_LOCUS8524_PE_4_SV_1

100
%
tr_s AOAAD1X2VS AOAAD1X2V8_EUPCR_formate_
tr_AOA078A2D9_A0A078A2D9_STYLE_Glutamate_rich_wd_repeat_containing_protein_1_OS_Stylonychia_lemnae_( OX 5949_GN_Contig1291_g1412_PE_4_SV_1
tr_AOA7S3INX8_AOA7S3INX8_9SPIT_Histone_binding_protein_RBBP4_like_N_terminal_domain_containing_protein__Fragment__(
tr_AOAAD1U782_AOAAD1U782_EUPCR_Glutamate_rich_WD_repeat_containing_protein_1_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS3212_PE_4_S
|_terminal_domain_containing_protein_OS_Ichthyophihirius_mulifilis_OX_5932_GN_IMG5_090960_PE
_C_of_Caf1_complex_protein_OS_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_TTHi
g_protein_1_OS._Stentor_coeruieus_OX_5963_GN_SteCoe_30026_PE_4_SV_1
'0S_Blepharisma_stoltei_OX_1481838_GN_BSTOLATCC_MIC40832_PE_4_SV_1
i_OX_1082188_GN_SRAS04492_| LOCUS1DGB PE_4_SV_1
OS_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS21957_PE_3_SV_1

ASV1

a4

|_SV_1
M_00467910_PE_4_SV_1

tr_GOQRY5_GOQRY5_ICHMU_Histone_binding_protein_RBEP4_like_|
tr_I7MAL7_I7MAL7_TETTS_Histone_binding_protein_RBBP4_or_subu
v _AOATR2BANO_AOA1R2BANO_ICILI_Glutamate_rich_WD_repeat_contai
\0AAUSJLB1_AOAAU9JLB1_9CILI_Glutamate_rich WD_repeat_containing_protein_
tr_) AuAvsacm _AOA7S3CI1_9SPIT_NAD_specific_glutamate_ 0S¢
tr_AOA7S3T4F5_AOA7S3T4F5_9SPIT_glutamate_5_semialdehyde_dehydrogenase__Fragment_(
tr_AOATS3MKF4_AOA7S3MKF4_9SPIT_NAD_specific_glutamate_dehydrogenase_OS_Favella_ehrenbergi_OX_182087_GN_FEHR0123_LOCUS4916_PE_4_S
tr_AOA7S3IKG6_AOA7S3IKG6_9ISPIT_NAD_specific_glutamate_dehydrogenase_OS_Strombidium_inclinatum_OX_197538_GN_SINC0208_LOCUS66!
tr_AOA7S3IZJ3_AOA7S3IZJ3_9SPIT_NAD_specific_glutamate_dehydrogenase_OS_Strombidium_inclinatum_OX_197538_GN_SINC0208_LOCUS15428_PE_4_S!
tr_AOA7S3IHR1_AOA7S3IHR1_9SPIT_NAD_specific_glutamate_dehydrogenase_OS_Strombidium_inclinatum_OX_197538_GN_SINC0208_LOCUS3697_PE_4_SV._-
tr_AOATS3IT85_AOA7S3IT85_9SPIT_NAD_specific_glutamate_dehydrogenase_OS_Strombidium_inclinatum_OX_197538_GN_SINC0208_LOCUS12858_PE_4_SV_1
SV_1
7_PE_4_SV_1

»»ﬂ

ir_AOA7S31581_A0A7S31581_9SPIT_NAD_specific_glutamate_dehydrogenase_OS_Favella_ehrenbergi_OX_182087_GN_FEHR0123_LOCUS9029_PE
tr_AOA7S310Q2_AOA7S319Q2_9SPIT_NAD_specific_glutamate_dehydrogenase__Fragment__OS_Favelia_ehrenbergi_OX_182087_GN_FEHR0123 LOCUS11607_PE _4_
tr_ADA7S3U7I2_AOA7S3U7I2_9SPIT_Glutamate_synthase__Fragment__OS_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS37174_PE_4_SV_1
r_GOQUWA_GOQUWA4_ICHMU_Saccharopine_dehydrogenase _ putative_OS_Ichthyophthirius_mulifiiis_OX_5932_GN_INMGS_119840_PE 4_SV_1
_ 0S_ _strain_SB210__OX_312017_GN_TTHERM_000218829_PE_4_SV_1
tr_AOABS1KLVO_AOABS1KLVO_PARPR_glutamate_dehydrogenase__NAD_P. OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0240273_PE_3_SV_1
r_AOABS1U118_AOABS1U118_SCILI_glutamate_dehydrogenase_ NAD_P. 0S_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T0310251_PE_3_SV_1
tr_AOABSTMGYB_AOABSIMGY8_ICILI_glutamate_dehydrogenase_ NAD_P. '0S_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0370018_f PE 3.8V_1
t_AOABS1TTP2_AOABS1TTP2_PAROT glutamate_dehydrogenase__NAD_P. 0S_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0200114_PE_3_SV.
t_ADABSTVLB1_AOABS1VLB1_PAROT glutamate_dehydrogenase__NAD_P. 0S_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0650222_PE_3_SV_ =
tr_ADABS TMMUO_AOABS1MMUO_9CILT glutamate_dehydrogenase_NAD_P. O Paramecim_somabor| OX_ 65125 GN_PSON ATGC 30085 1 Toafo205 PE 5 V.1
¥ tr_AOABSTLBV7_AOABSLBV7_PARPR_glutamate_dehydrogenase__NAD_P. 0S_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0350237_f PE s
tr_AOABSTUEAQ_AOABSTUEAO_SCILI_glutamate_dehydrogenase_ NAD_P. OS_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T0390100_PE_:
Ir_AOABS1XDRO_AOABS1XDRO_PAROT_glutamate_dehydrogenase_! "~ 0S_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T1190078_PE 3 sv 1
D tr_AOBRD6_AOBRD6_PARTE_Glutamate_dehydrogenase_OS_Paramecium_tetraurelia_OX_5838_GN_GSPATT00031334001_PE_3_SV_1
1_AOABSTWVT9_AOABS 1WVT9_9CILI_glutamate_dehydrogenase_NAD_f 0S_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T1050108_PE_3_SV_1
tr_AOABS1UE94_AOABS1UE94_PAROT_ glutamate_dehydrogenase_ NAD_P. 0S_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0410172_PE_3_SV_1
OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00030062001_PE

tr_AOBLL2_AOBLL2_PARTE_glutamate_dehydrogenase_ NAD_P
tr_ADAOVORBSB_AOAOVORBS8_PSEP._Glutamate_dehydrogenase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_12165_PE
_OS. |_OX_282688_PE_2_SV_1

tr_W7X7D0_W7X7D0_TETTS_

97

1o

tr_AOA481XSU4_AOA481XSU4_9CILI Glutamate ¢
tr_G0QZK0_G0QZK0_ICHMU_Glutamate_dehydrogenase_OS_Ichthyophthirius_multifiis_OX_5932_GN_IMG5_157340_PE_3_SV_1
r_AOAOVOR6Z0_AOAOVOR6Z0_PSEPJ_Glutamate_dehydrogenase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_00449_PE_3_SV_1
AOATS3ICY9_AOA7S3ICY9_ICILI_glutamate_dehydrogenase_NAD_P. Fragment__OS_Anophryoides_haemophila_OX_46462_GN_AHAE1019_LOCUS207_PE_3_SV_1
tr_GOQLL3_GOQLL3_ICHMU_Glutamate_phenylalanine_leucine_valine_L_iryptophan_dehydrogenase_C_terminal_domain_containing_protein__Fragment__OS_Ichthyophihirius_multifilis_OX_5932_GN_IMG5_032480_PE_3_SV_1
tr_GOQWS87_GOQW87_ICHMU_Glutamate_dehydrogenase_OS_lchthyophthirius_multiiiis_OX_5932_GN_IMGS5_130240_PE_3_SV_1
r_GOQRS6_GOQRS6_ICHMU_Glutamate_dehydrogenase_OS_lchthyophthirius_multfiis_OX_5932_GN_IMGS_097260_PE 3 SV_1
_0S_ _strain_SB210__OX_312017_GN_TTHERN_00787250_PE_3_SV_1

tr_Q237D8_Q237D8_TETTS_Glutamate_¢
GDH_Holophrya_ovum
tr_AOATR2AUT5_AOATR2AUT5_9CILI_Glutamate_dehydrogenase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_34298_PE_3_SV_1
tr_AOATR2BJHO_AOATR2BJHO_ICILI Glutamate_dehydrogenase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_23610_PE_3_SV_1
tr_AOAAUSIRP8_AOAAUSIRP8_9CIL|_Glutamate_dehydrogenase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC20739_PE_3 SV_1
tr_AOAAUIKHHS_AOAAUIKHHS_ICILI_Glutamate_dehydrogenase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC58274_PE_3_SV_1
tr_AOA1R2B414_AOA1R2B4I4_SCILI_Glutamate_dehydrogenase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_30028_PE_3_SV_1
tr_AOATR2B7N4_AOA1R2B7N4_9CIL|_Glutamate_dehydrogenase_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_28739_PE_3_SV_1
tr_AOAAUSIBN3_ADAAUSIBN3_9CILI_Glutamate_dehydrogenase_OS_Blepharisma_stoltei OX_1481838_GN_BSTOLATCC_MIC3915_PE_3_SV_1
tr_AOAAUSILI1_AOAAUSILI1_SCILI_Glutamate_dehydrogenase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC14400_PE 3 SV_1
tr_AOAAUSIG45_AOAAUSJG45_9CILI Glutamate_dehydrogenase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC35068_PE_3_SV_1

% GDH_Apolagynus_cf_cucumis
GDH_Apolagynus_cucumis
MDR3737199_1_Glu_Leu_Phe_Val_dehydrogenase__Acidobacteriaceae_bacterium_
tr_Q1RQD5_Q1RAD5_NYCOV_Glutamate_dehydrogenase__Fragment__OS_Nyctotherus_ovalis_OX_70075_PE_2_SV_1
LEG_GDH_NODE_2144_length_1663_cov_7_514465_g1519_i0_translation
oo | LEG_mgen_GDH_part_NODE_479_length_23493_cov_80_817898___ORF_9_ frame_1__translation
LEG_GDH_NODE_2427_length_1542_cov_5_198094_g1766_i0___ORF_1_ frame_1_ translation
SIVAB_GDH_NODE_4952_length_1469_cov_1_046200_g4354_i0__ORF_1__frame_1_translation
tr_AOABJSTAG1_AOABJBT4G1_HALGN_Glutamate_dehydrogenase_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene979_PE_3_SV_1

|
4
1ﬁmcP3564Ba771,G\u,Leu,Pne,vaLaehyurogenaseieammaproleonac«ena,bac«enum,
tr_AOAAD1XCC5_AOAADTXCC5_EUPCR_Glutamate_dehydrogenase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS6661_PE_3_SV_1
0S_Nyclotherus_ovalis_OX_70075_PE_3_SV_1

—— tr_J3JS46_J3JS46_NYCOV_glutamate_dehydrogenase_ NAD_P. Fragment__¢
glutamate_dehydrogenase_ NADP__Stygiella_incarcerata
r_Q9TVN3_QOTVN3_ENTCU_Glutamate dehydrogenase 0S_Entodinium_caudatum_OX_47911_PE_2_SV_1
|__Hond: N

GBG2484 utamate.
lf— XP_009495448 1_glutamate_dehydrogenase_NADP___Fonticula o
I_like__Rhopilema_esculentum_

XP_( _1_glutamate.
AA0150089_1_hypothetical_protein_FNF29_05529_Cafeteria_roenbergensis.
Guillardia_theta_CCMP2712_

K
‘E XP_005842292_1_hypothetical_protein_GUITHDRAFT_156771_(
CANO168182_1_unnamed_protein_product_partial__Sphaerotrichia_firma_
PTQ32100_1_hypothetical_protein_MARPO_0103s0068__Marchantia_polymorpha_
11%- WP_291480577_1_Glu_Leu_Phe Val_family_dehydrogenase__Cyclonatronum_sp_
NBB77368_1_Glu_Leu_Phe_Val_dehydrogenase__Bacteroidota_bacterium_
9F— TNE74216_1_MAG__Glu_Leu_Phe_Val_dehydrogenase__bacterium_
1 MCY3965253_1_Glu_Leu_Phe_Val_dehydrogenase__Acidobacteriota_bacterium_
MBA2291175_1_Glu_Leu_Phe_Val_dehydrogenase__Gemmatimonadales_bacterium_
MEX2611783_1_Glu_Leu_Phe_Val_dehydrogenase__Gemmatimonadota_bacterium_
1% HEX5154155_1_Glu_Leu_Phe_Val_dehydrogenase_Parafilimonas_sp__
of- MBS1744654_1_Glu_Leu_Phe_Val_dehydrogenase__Bacteroidota_bacterium_
WP_137262614_1_Glu_Leu_Phe_Val_family_dehydrogenase__llyomonas_limi_
3 WP_224017627_1_Glu_Leu_Phe_Val_family_dehydrogenase__Ferruginibacter_albus_
MBM3440306_1_Glu_Leu_Phe_Val_dehydrogenase__Bacteroidota_bacterium_
MCX8019454_1_Glu_Leu_Phe_Val_dehydrogenase__Chitinophagaceae_bacterium_
1141%- HSE62227_1_Glu_Leu_Phe_Val_dehydrogenase__Thermoanaerobaculia_bacterium_
MGE5278465_1_Glu_Leu_Phe_Val_family_dehydrogenase__Acidobacteriota_bacterium_
MCS7177579_1_Glu_Leu_Phe_Val_ __Candidatus _| _sp__
1% HEV8634051_1_Glu_Leu_Phe_Val_dehydrogenase_Chloroflexota_bacterium_
HEY3079422_1_Glu_Leu_Phe_Val_dehydrogenase__Chloroflexota_bacterium_
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GrxS5 - glutaredoxin-5

190 XP_047978581_1_monothiol_glutaredoxin_S15__mitochondrial_like__Salvia_hispanica_
monothiol_glutaredoxin_S15__mitochondrial_like_isoform_X2__Salvia_splendens

XP_042010719 1 ¢ X
KAL1535072_1_Monothiol_glutaredoxin_S15__mitochondrial__Salvia_divinorum_
KAL1564383_1_Monothiol_glutaredoxin_S15__mitochondrial__Salvia_divinorum_
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A0/ 9SPr Euplotes_harpa_OX_151035_GN_EHAR0213_LOCUS5201_PE_3_SV.
tr/AOA7SICPI7], SSP\T ¢ Fragmeﬂl 0S_Strombidium_rassoulzadegani_OX_1082188_GN sRAso«sz LOCUS5520_PE_3_SV_1
08_ _acuminata_OX_141414_GN_SACU0126_LOCUS11389_PE _:

_9SPIT_ Y ._Fragment_(

2 5_STYLE _0S_Stylonychia_lemnae_OX_5949_GN_Contig12672_g13524_PE_3_SV_1
LEG_HIBADH_NODE 5721_length_941_cov.7_737327_g4851_10 frame_3_transiation
LEG_mgen_HIBADH_NODE_1523 length_10122_cov_156_550775 - _translation
|_transiation

LEG_HIBADH_NODE_5234_length_995_cov_105_456616_g4390_i0_- ORF_1_f
ORF_4_frame_2_transiation
_ORF_2_frame_2_translation

LEG_mgen_HIBADH_NODE_1228_length_12335_cov_24_135403,
SIVAB_HIBADH_NODE_386_length_3744_cov_12_737075_g298_i0
MCPASEMOZ 1 NAumnmng pn:lem PVC_group_bacterium_

\OABS1YCP7_PARO! ,_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T1510089_PE_3_SV_1
tr\ADCZTﬂABCZW PARTE i hydmxy\subu'yva!e dehydrogenase_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00034582001_PE_3_SV_1
r/AOCBJ5A0C6J5_PARTE 3-hydroxyisobutyrate_dehydrogenase_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00035541001_PE_3_SV_1
XP_001433809_1_uncharacterized_protein_GSPATT00035541001_Paramecium_tetraurelia_
1/ADABS 1 9V6_PAROT -« ; OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T1150107_PE_3_SV_
] _PARPR ¥ :_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9-3_1_T1250085_PE _ 3
ABSTXNT7_9CIL: . ,_OS_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T1310084_PE
_9CILI ¥ . 0S_Paramecium_sonneborni OX_65129_GN_PSON_ATCC_30995_
1|ADAB: )_9CIL: X ,_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995
7|AOABS T 1Y357_9CILI_: ¥ ,_OS_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T1500079_PE 3 SV_1
v ,_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9-3_1_T1540056_PE_3_SV_1

1_PARPR X
(! _PSEPJ_: ¥ . 0S_§ _persalinus_OX_266149_GN_PPERSA_09679_PE_3_SV_1
tr|AOA7S3ICHO) HO_9CILI_: X ,__Fragment_OS, haemophila_OX_46462_ GN ANAEW!B LOCUS510_PE_3_SV_1

/GOR3JO[GOR3JO_ICHMU_ . O _mulifilis_OX_5932_GN_IMG5_185620_PE_3

r|Q22B54|Q22B54_TETTS_3-t hydmxy\subu!yrats dehydrogenase_( 05._ 5_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_ TTHERM _01123840_PE_3_SV_1
(GMI12339_1_hypothetical_protein_TrVE_jg7510__Triparma_verrucosa_

(CAF1003273_1_unnamed_protein_product__Rotaria_sordida_

‘CAF3244334_1_unnamed_protein_product__Rotaria_sp__Siwood2_

CCAF0730970_1_unnamed_protein_product__Rotaria_sordida

CAF1007282_1_unnamed_protein_product__Rotaria magnaca\camla

100 {0 CAF0727250_1_unnamed_protein_product__Adineta_steineri_

CAF3891644_1_umnamed_protein_product_Adineta_steineri_

CAF1577998_1_unnamed_protein_product__Adineta_ricciae_

XXQ34587_ -« . \_brassicae_

63 24 1 I _9SPIT _C »__Fragment__( s_acuminata_OX_141414_GN_SACU0126_LOCUS23173_PE_3_SV_1

;1;';—’7 Q3m scwu Protein_kinase_domain-containing_protein_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0930140_PE_4_SV_1

KAl

L6053216_1_3-hydroxyisobutyrate_dehydrogenase_¢ Balamumwa mandritar
46300_1_3-hydroxyisobutyrate_dehydrogenase__Capsaspora_ owczarxak\ ATCC_30864_
KAHE369584 1_hypothetical_protein_KR093_000223__Drosophila_rubida,
TDG48323_1_hypothetical_protein_AWZ03_005278__Drosophila_r navo.oe
XP_001987737_1_probable_ - -
XP_030376536_1_probable_ X T
XP_061395915_1_probable_: : -
XP_065368259_1_probable_ X . L X
XP_037928506_1_probable_ ¥ . _mi ial_Teleopsis_ i
XP_055920381_1_probable_ X o, I__Eupeodes_corollae_
XP_055533085_1_probable_: ¥ s I__Wyeomyia_smithi_
XP_059615630_1_probable_ X 7 _argentipes_
XP_037899858_1_probable_ ¥ T |__Glossina_fuscipes_
XP_011203351_2_probable X T |_Bactrocera_dorsalis_

|__Drosophila_grimshawi_

| Musca_vetustissima_

XP_036331405_1_probable_ Y -__mi I__Rhagoletis_pomonella_
9 XP_054740883_1_probable_ X |__Anastrepha_obliqua_
XP_034952699_1_: ¥ . S1_Chelonus_insularis_

I__Osmia_bicornis_bicornis_
LLisoform_X1__Megachile_rotundata_
oform_X3_Apis_laboriosa_
|__Ceratosolen_solmsi_marchali_
coffea_

XP_029052502 2 3 X -
XP_003705035_1_PREDICTED_ X |
XP_043794562_1_3 . T
XP_011493788 1 _PREDICTED_ X o
XP_058796018_1_ X
OXU25801_1_hypothetica_protein. TSAR 007964 Trichomalopsi_sarcophagac.
XP_002423077_1_3-hydroxyisobutyrate_dehydrogenase_putative__Pediculus_humanus_corporis_
KAK6634499_1_hypothetical_protein_RUM43_011900_Polyplax_serrata_
140 XP_054721605_1_ ¥ _ Tk
KFMS57112_1_ o _partial ;_mimosarum_
X 1. X - ke _Argiope_bruennichi_
XP_055331251_1_LOW_QUALITY_PROTEIN_: « o
XP_076341870_1_LOW_QUALITY_PROTEIN_
8{— KAK3578479_1_hypothetical_protein_CHS0354_038576_Potamius_streckersoni_
CAL4094656_1_unnamed_protein_product_ Meganyctiphanes_norvegica_
XP_053642307 1. I|__Cherax_ .
NP_001084759_1_3-hydroxyisobutyrate_dehydrogenase_ Xenopus_laevis_
CANB023261_1_unnamed_protein_product_Flustra_foliacea_

_isoform_X1_Uloborus_diversus_

|__Tachypleus_tridentatus_

XP_043199005_1 ¥ T like_isoform_X2_/ _amphitite_
[l Lo ACO15473_1 X ! _precursar__cahws_clemens\_
ADD3B447_1_: i  sa
KAF7489091_1_3-hydroxyisobutyrate_dehydrogenase__Sarcoptes_s scama\
,_roscoffensis_

XP_063710757_1_
__Clona_intestinalis_

_Bursaphelenchus_okinawaensis_
_fujianensis_

ratt

_arctica_JP610_
_barrassiae_
ium_gadium_
\_barrassiae_
_sp_JS623_
_sp__NPDC048908_

\_arenosum_

sp_
\_sp__MS1601_
_hassiacum_

\_phlei_
_sp__236_2023__

,_Gordonia_j _

WP_368548232_1_3-hycroxyisobutyrate_dehydrogenase_Rothia_sp_LK2492_
WP_088918160_1_ ,_antarcticus_
WP_419901958_1_3-hydroxyisobutyrate_dehydrogenase_Kilonielia_sy
WP_065692730_1_3-hydroxyisobutyrate_dehydrogenase_ Rhizobium sp _AC44/96_
WP_189490745_1_ b -
WP_068303506_1_MULTISPECIES_: rnydmxy\samymm,denydmgenasefmm"mnas,
PCI62077_1_MAG_: X | _bacterium_
WP_020399588_1 Kordiimonas,
WP 255936896 _1_3-hydroxyisobutyrate_dehydrogenase_Kordiimonas 5P scswo 12610_
MAG_3-hydroxyisobulyrate_dehydrogenase__Sneathiella

bamermm

_sp_
_sp__WCHAC010034_

salarius.
3 ( ( 7_9SPIT_: X :_Fragment__OS_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS18784_PE_3_SV_1
| _9SPIT __Fragment__OS_Strombidinopsis_acuminata_OX_141414_GN_SACU0126_LOCUS23172_PE_3_SV_1
o P :_Usitalibacter_sp__
HUP29061_1_3hydroxyisobutyrate_dehydrogenase_ Usitatibacter_sp_
»_Usiatibacler_sp_
MEO021632_1_: ¥ | _bacterium_



HSP10 - heat-shock protein 10 kD

67|

XP_011456448_1_10_kDa_heat_shock_protein__mitochondrial

mitochondrial__Clupea_harengus_
mitochondrial_isoform_1__Danio_rerio_

XP_012681998_2_10_kDa_heat_shock_protein__r
|__Coregonus_sp___balchen__

NP_001315319_1_10_kDa_heat_shock_protein__
CAB1328635_1_unnamed_protein_product__partial
NP_001133144_1_heat_shock_protein_10__Salmo_salar_
XP_071374867_1_10_kDa_heat_shock_protein__mitochondrial__Centroberyx_affinis_
CAL9690483_1_unnamed_protein_product__Knipowitschia_caucasica_

mllOChOndrlaI |soform X1

__Oryzias_melastigma_
5_limnaeus_

8| _1_L
XP_024116313_2_10_kDa_heat_shock_protein__r
8! XP_013881890_1_10_kDa_heat_shock_protein__mi isoform_X2__
XP_026231448_1 10 kDa_heat_shock_protein__r m\tochondrlal |_like__partial__Anabas_testudineus_
isoform_X2__/  latus_

XP. 036964628 1 _10_kDa_heat_shock_protein__r
XP_035532255_1_10_} kDa heat_shock_protein__mitochondrial_i isoform X2, Morone saxatilis_
|_10_kDa_heat_shock_protein__mitochondrial_isoform_X2__Clinocottus_analis

XP_068428980_
TNN73606_1_heat_shock_protein__mitochondrial__Liparis_tanakae_
XP_074513684_1_10_kDa_heat_shock_protein__mitochondrial_isoform_X2__Sebastes_fasciatus_
KAF3843619_1_hypothetical_protein_F7725_002468__partial__Dissostichus_mawsoni_
CAK9298596_1_unnamed_protein. product_Gordionus_sp_m_RMFG_2023_
XP_042904140_1_10_kDa_heat_shock_protein__r Lt n
GFR30941_1_10_} kDa heat shock_protein__mitochondrial, Tnchonephlla clavata_
XF 054713394 _1_10_kDa_heat_shock_protein__mitochondrial_like__Uloborus_diversus_
CAL1295725_1_unnamed_protein_product__ Larinioides_sclopetarius_
| Caerostris_extrusa_
__Ci

GIY75355_1 10 kDa_heat_shock_protein__t mltochondnal
XF'  023214165_1_10_kDa_heat_shock_protein__t |_like
KAH9391087_1_10_kda_heat_shock_protein__Tyrophagus_putrescentiae_
KAI2800118 1_10_kda_heat_shock_protein__Blomia_tropicalis_
KAF7489775_1 10 kDa_heat_shock_protein__Sarcoptes_scabiei_
OTF77642_1_10_kDa_heat_shock_protein__mitochondrial_like_protein__partial__
ia_subpectinata_

CAD7628147_1_unnamed_protein_product__partial__Mediopp
XP. 0541659197171OkaafheaLshock?prolem m\wchondrlal like__Oppia_nitens_
|__Oppiella_nova_
| Toxocara_canis_

CAD7652468_1_unnamed_protein_product__partial,
KHN88311_1_10_kDa_heat_shock_protein__mitochondrial
GAU98877_1_hypothetical_protein_RvY_09960__Ramazzottius_varieornatus_
CAG5133451_1_unnamed_protein_product__partial__Candidula_unifasciata_
BFZ02315_1_hypothetical_protein_BsWGS_05354__Bradybaena_similaris
Candidula_unifasciata_
Botryilus_schlosseri_

CAG5134754_1_unnamed_protein_product__
|__Magallana_gigas_

CAN8983797_1_unnamed_protein_product__

W\/D50220 1_heat_shock_protein_10_kDa__Tubifex_tubifex_
rnilochondriali

XP_014227497_1_10_kDa_heat_shock_protein__r
XP_011502455_1_PREDICTED__10_kDa_heat_shock_protein__r
XP_058791043_1_10_kDa_heat_shock_protein__mitochondrial__Phymastichus_coffea_
KAF5307800_1_hypothetical_protein_FQR65_LTO6672_ Abscondita_terminalis
KAF2898803_1_hypothetical_protein_ILUMI_07367__Ignelater_luminosus_
XP_034947599 1_10_kDa_heat_shock_protein__mitochondrial__Chelonus_insularis_
XP_046397663_1_10_kDa_heat_shock_protein__mitochondrial__lschnura_elegans_
XP_065219488_1_10_kDa_heat_shock_profein_ 1
KAK7603841_1_hypothetical_protein_V9T40_003840__Parthenolecanium_corni_
XP_054270167_1_10_kDa_heat_shock_protein__mi ial_isoform_X2__|
XP_054270166_1_10_kDa_heat_shock_protein__ |_isoform_X1
XP_076030273_ 1 10 kDa_heat_shock_protein__mitochondrial_| Tike, Orawsqullla oratoria_

CAD7282238_1_unnamed_protein_product__Notodromas_monacha_
CAD7275964_1_unnamed_protein_product _Notodromas_monacha_
CAD7241369_1_unnamed_protein_product__Darwinula_stevensoni_
CAN6044383_1_unnamed_protein_product__Flustra_foliacea_
XP_063728304_1_10_kDa_heat_shock_protein__r mllochondnal like_isoform_X2__Symsagittifera_roscoffensis_

e
XP_075256044_1_10_kDa_heat_shock_protein_r
P_046846490_1_10_kDa_heat_shock_protein__mitochondrial_| ke _ Xenia_sp__Camegie_2017_
XP_028394870_1_10_kDa_heat_shock_protein__mitochondrial_like__Dendronephthya_gigantea_

100 Xi
5
100 XP_002110256_1_expressed_hypothetical_protein__Trichoplax_adhaerens_
RDD42820_1_10_kDa_heat_shock_protein__mitochondrial__Trichoplax_sp__H2_
il mitochondrial_like__Porites_lutea_

P_073235677_1_10_kDa_heat_shock_protein__r

67, X
86 o XP_068670449_1_10_kDa_heat_shock_protein__mitochondrial_like__Montipora_foliosa_
XP. 027057417 |_10_kDa_heat_shock_protein__mitochondrial_like__Pocillopora_damicornis_
Desmophyllum_pertusum

KAJ7389884_1_10_kda_heat_shock_protein__L
XP_057292876_1_10_kDa_heat_shock_protein__ ml(ochondrla\ like_isoform_X2__Hydractinia_symbiolongicarpus_
PXF47904_1_10_kDa_chaperonin__Gracilariopsis_chorda_
XP_005718683_1_Heat_Shock_Protein_10__HSP10__Chondrus_crispus
Cyanidioschyzon_merolae_strain_10D_
__ Cyanidiococcus_yangmingshanensis_

100
AAP80825_1_heat_shock_protein_10_ Griffithsia_japonica_

100 r—LXP 005535783_
1_1_h

QD222344 1 chaperonm 10, )__Chloropicon_primus_
Da

WZN64668_1_10_kl

KAG7673041_1_hypothetical_protein_KSW81_006257__Nannochloris_sp__
GJP56043_1 hypo(hencal protein_CLOM_g15110__¢ Closterium_s _sp__NIES_68_

KAH7331044_1_hypothetical_protein_KP509_20G013200__Ceratopteris_richardii_

PON98145_1_GroES_chaperonin_family__Trema_orientale_
KAF2305514_1_hypothetical_protein_GH714_006122__Hevea_brasiliensis_
KAL6%9950717107KD 7chaperonmﬁSarracema?purpurea varfburku?
NP_001131801_1_chaperonin__Zea_mays_
AFK44541_1_unknown__Lotus_japonicus_
llex_paraguariensis_

CAK9154755_1_unnamed_protein_product_|
KAK4763832_1_hypothetical_protein_SAY87_013270__Trapa_incisa_
Genlisea_aurea_

EPS64270_1_hypothetical_protein_M569_10512__partial__
XP_054803899_1_10_kDa_chaperonin__mitochondrial_like__Prosopis_cineraria_
MEDG153649 1, _10_kDa_chaperonin__! ty\osanlhes scabra_
KAJ7976579_1 10 kDa_chaperonin_like, Qulllaja saponaria_
XP_015946516_1_10_kDa_t |__Arachis_t
XP_010271864_1 PRED\CTED 10_| KkDa_ 1_chaperonin__mitochondrial__!
XP_042399039_1_10_kDa_chaperonin__mitochondrial_like__Zingiber_officinale_
WOK93619_1_10_kDa_chaperonin__r mltochondnal isoform_X1__Canna_indica_
Hsp10_Apolagynus_cf_cucumis

Hsp10_Apolagynus_cucumis

Hsp10_ 5_Sp

Nelumbo _nucifera_

Hsp10_Holophrya_ovum

|tochondnal |_chaperonin_hsp10__precursor__(
|_protein_CCYA_CCYA06G1741
protein_CDCA_CDCA06G1966__Cyanidium_caldarium_

Euroglyphus_maynei_

“Ceratosolen_solmsi_marchali_

ml(ochondnal isoform_X2__Planococcus_citri_

;_quadrilineatus_
quadrilineatus_

des\cca'a

tr_Q23AS6_Q23AS6_TETTS_10_kDa_
fr_ADAOVOQWQO_AOAOVOQWQO_PSEPJ_GroES Chaperonln 10_|

9 tr_AOA8STNHF6_AOA8S1NHF6_PARPR_10_kDa_t
7037r ium_|

91 tr_AOA8S1YP52_A0A8S1YP52_9CILI_10_kDa_t

tr_AOA8S1P005_A0A8S1P005_9CILI_10_kDa_

0S|

tr_GORON8_GORON8_ICHMU. Uncharac(enzed I_protein_OS_Ichthyophthirius_multifilis_OX_5932_GN_IMG5_165780_PE_3_SV_1
__strain_SB210__OX_: 312017 GN TI'HERM 00770690 PE_3_SV_1
like_protein_OS_Pseudocohnilembus_persalinus_t OX 266149_GN_PPERSA _08313_PI
SV_

tr AOAOVOQF‘DG _AOAOVOQPD6_PSEPJ_GroES__Chaperonin_10_|
Ilke _protein_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_11441_PE_3_¢
ia_OX_5886_GN_PPRIM_AZ9_3_1_T0820142_PE. 3 SV 1
OX _43138_GN_PPENT_87_1_T1720072_PE_3_SV_1
i_OX_65129_GN_PSON_ATCC_30995_1_T0640179_PE_3_SV_1
Sv_1

1_OX_43138_GN_PPENT_87_1_T0720087_PE_3 _:

_T0680142_PE_3_SV_1

tr_AOABS1VRE7_AOA8S1VRE7_9CILI_10_kDa_chap
tr_AOABS1P316_A0A8S1P316_9CILI_10_kDa_heat_shock prote\n rnltochondnal OS Paramecium sonneborm OX_65129_GN_| PSON_ ATCC 30995_
tr_AODTY4_A0DTY4_PARTE_Chromosome_undetermined_scaffold_63__whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00020185001_PE_3_SV_1
tr_AOA1R2BXI0_AOA1R2BXI0_9CILI_10_kDa_chaperonin_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_18134_PE_3_SV_
tr_/ AOATR2CN16, ADAWRZCN16 BCILI 10_kDa_chaperonin_t OS Stemar coeruleus OX _5963_( GN S!eCOe _7297_PE_3_SV_1

_stoltei_OX_1481888_GN_BSTOLATCC_MIC11361_PE_3_SV_1

tr_AOATR2AQK3_A0ATR2AQK3_9CILI_10_} kDa chaperonln OS _Stentor coeruleus OX_5963_GN_SteCoe_36191_PE_3 SV _1

_stoltei_ OX 1481888 GN, BSTOLATCC MIC151. _PE_3_ SV 1

tr_AOAAU9IY04_AOAAU9IY04_9CILI_10_kDa_t
AOAAUQIQEO AOAAUSI9EOQ ) 9CILI_ 10 KDa P

»_mgen_Hsp10_NODE_594_length_20920_cov_73_855865

12821726_1_co_chaperone_GroES_family_protein
XP_004348790_1 hypothetical_protein_ CAOG_02040_Capsaspora_ovczarzaki ATCC_30864_
S_ 3 _

GroE:

_— BLAST Hit_translation

LEG_Hsp10_NODE_17382_length_405_cov_3_415663_g16264_i0,
___BLAST_Hit_translation
) BLAST_Hit_translation

LEG_mg:
SIVAB_Hsp10_NODE_19711_length_463_cov_15_919643_g18341_i0
__archaeon_

MBZ5516669_1_co_ X

XP_022840348_1_Chaperonin_Cpn10__conserved_site__Ostreococcus_tauri_
XP_018225892_1_hypothetical_protein_T552_02042__Pneumocystis_carinii_B80_

02

MGA2632153_1_co_ . GroE:
HHX07540_1_co_chaperone_ GmES _Erysipelothrix_sp__

tr
tr_AOA078B148_A0A078B148_STYLE_10_kDa_chaperonin_OS Sly\onychla \emnae OX_5949_( GN_ COH(Ig1498 91637_PE_3_¢ SV
tr_AOA8JBNRQ3_AOA8J8NRQ3_HALGN_10_kDa_chaperonin_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene16550_PE_3_SV_1



HSP60 - heat-shock proteins 60 kD
6 LEG_HSP60_NODE_1923_length_1780_cov_24_185120_g1324_i0__ORF_1__frame_1__translation
LEG_mgen_HSP60_part_ NODE_1174_length_12742_cov_78_553151__ORF_5__frame_3__translation
LEG_mgen_HSP60_part_ NODE_1174_length_12742_cov_78_553151__ORF_2__frame_1__translation
4 LEG_HSP60_NODE_1866_length_1812_cov_14_726279_g1275_i0___ORF_1__frame_3_ translation
LEG_mgen_HSP60_part_NODE_286_length_29807_cov_20_664724___ORF_22_frame_3__translation
LEG_mgen_HSP60_part_ NODE_286_length_29807_cov_20_t 664724_ex _extraction___ORF_2__frame_1__translation
SIVAB_HSP60_NODE_3692_length_1691_cov_14_577366_g3208_i0___ORF_1__frame_1__translation
SIVAB_HSP60_NODE_4760_length_1497_cov_33_027737_g4184_i0___ORF_1__frame_1__translation
LEG_HSP60_NODE_1910_length_1786_cov_8_406305_g1311_i0__ORF_1__frame_1__translation
LEG_mgen_HSP60_part_ NODE_112_length_39695_cov_53_418116___ORF_24__frame_2__franslation
LEG_mgen_HSP60_part_ NODE_112_length_39695_cov_53, 418116 ORF 30 )__frame_3__translation
SIVAB_HSPB0_NODE_4260_length_1584_cov_19_741935_g3723_i0__ORF_1__frame_1__translation
SIVAB_HSP60_NODE_4261_length_1584_cov_17_749485_g3723_i1_translation
SIVAB_HSP60_NODE_18719_length_491_cov_11_288462_g17371_i0___ ORF_1__frame_2__translation
tr_s AOAO78ACVS _AOA078ACV8_STYLE_Cl cpnB0_r i Ilke 08S_¢ _lemnae_OX_5949_GN_Contig7264_g7767_PE_3_!
tr_AOAAD1U8K6_AOAAD1U8KE_EUPCR _| Uncharamenzed |_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS4698_PE_3_SV_-
tr_AOA8S1VX01_A0A8S1VX01_PAROT_Heat_shock_protein_60_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0740246_PE 3 Sv_1
tr_Q3SEA9_Q3SEA9_PARTE_Chromosome_undetermined_scaffold_46__whole_genome_shotgun_sequence_OS _| Paramecium _tetraurelia_OX_5888_GN_GSPATT00015732001_PE_3_SV_1
_S!

3.8V.1
 SV_1
3.8v_1

tr_AOA8S1V6P5_A0A8S1V6P5_PAROT_Heat_shock_protein_60_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0600056_PE _:
tr_AOA8S1MS10_AOA8S1MS10_PARPR_Heat_shock_protein_60_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0580236_PE
tr_AOA8STMZF2_AOA8S1MZF2_9CILI_Heat_shock_protein_60_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0490287_PE.
tr_AOA8STN688_AOA8S1N6E88_9CILI_Heat_shock_protein_60_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0470055_PE _
tr_G0QT96_G0QT96_ICHMU_Heat_shock_protein_60_OS_Ichthyophthirius_multifilis_OX_5932_GN_IMG5_107510_PE_3_SV_1
strain_SB210__0OX_312017_GN_TTHERM_00196370_PE_3_SV_2

tr_Q23JZ7_Q23JZ7_TETTS_Chaperonin_CPN60_1_OS_Tetrahymena_thermophila__s
tr_AOAOVOQRM9_AO0AOVOQRM9_PSEPJ_GroEL_like_apical_domain_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_06612_PE_3_SV_1

Hsp60 Holophrya_ovum
Hsp60_Apolagynus_cf_cucumis
Hsp60_Apolagynus_cucumis
tr_AOAO78AY48_AOA078AY48_STYLE_! Molecular _chaperone_OS_Stylonychia_lemnae_OX_5949_GN_Contig887_g962_PE_3_SV_1
tr_AOAOVOQAO01_AOAOVOQAO1_PSEPJ_T_complex_protein_1_subunit_eta_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_11649_PE_3_SV_
sp_P54409_TCPH_TETPY_T_complex_protein_1_subunit_eta_OS_Tetrahymena_pyriformis_OX_5908_PE_3_SV_1
strain_SB210__OX_312017_GN_TTHERM_00149340_PE_3_SV_2

-
tr_I7ML77_I7ML77_TETTS_CCT_beta_OS_Tetrahymena_thermophila__s
|_like_OS_ ia_lemnae_OX_5949_GN_Contig2795_g2994_PE_3_SV_1

100

tr_AOA078AB30_AOA078AB30_STYLE_CI in_cpn60_|

tr_AOA8JBNTP3_AOA8JBNTP3_HALGN_Uncharacterized_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene17716_PE_3_SV_1
E 3_SV_1

tr_AOATR2AVG3_A0A1R2AVG3_9CILI_Uncharacterized_protein_OS_Stentor_coeruleus_OX_593_GN_SteCoe_34106_PE_3
tr_AOATR2CN15_A0A1R2CN15_9CILI_Uncharacterized_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_7213_PE_3_SV_1
tr AOAAU9JMA1_AOAAU9JMA1_9CILI_Heat_shock_protein_60_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC42093_PE_3_SV_1
CAE7229423_1 CPNGOHJar\laI Symblodlnlum sp__CCMP2456_
OLP93141_1_Cl _CPN60_2_1 ial__partial__ iodinium_r
CAE6914180_1 CPNSO 2__Symbiodinium_natans_
CAJ1378667_1_unnamed_protein_product__Effrenium_voratum_
CAJ1413158_1_unnamed_protein_product__Effrenium_voratum_
CAE8649423_1_unnamed_protein_product__Polarella_glacialis_
CAE8627245_1_unnamed_protein_product__Polarella_glacialis_
AYU58849_1_heat_shock_protein_60__Scrippsiella_trochoidea_
KAF4752389 1_60_kDa_heat_shock_protein__mitochondrial__Perkinsus_olseni_
£ MEQ2168967_1_60_kDa_heat_shock_protein__mitochondrial__Goodea_atripinnis_
KAK5609962_1_60_kDa_heat_shock_protein__mitochondrial__Crenichthys_baileyi
XP_005746374_1_60_kDa_heat_shock_protein__mitochondrial Pundamlllainyerereli
NP_001316302_1_60_kDa_heat_shock_protein__r _! _
CAG02593_1_unnamed_protein_product__partial__Tetraodon mgrovlndls
KAI4798518_1_hypothetical_protein_KUCAC02_021996__partial__Chaenocephalus_aceratus_
KAI2660722_1_60_kDa_heat_shock_protein__mitochondrial__Labeo_rohita_
XP_016398410_1_60_kDa_heat_shock_protein__r |_like__¢ _|
NP_851847_1_60_kDa_heat_shock_protein__mitochondrial__Danio_rerio_
ACN60194_1_60_kDa_heat_shock_protein__mitochondrial_precursor__partial__
AAH18545_1_Hspd1_protein__Mus_musculus_
KAF6114161_1_heat_shock_protein_family_D__Hsp60__member_1__Phyllostomus_discolor__
CAN2008391_1_60_kDa_heat_shock_protein__mitochondrial__Bufotes_viridis_
Lethenteron_reissneri_

Salmo_salar_

XP_061429788_1_60_kDa_heat_shock_protein__mitochondrial_|
XP_070565972_1_60_kDa_heat_shock_protein__mitochondrial_like__Ptychodera_flava_
XP_022099920_1_60_kDa_heat_shock_protein__mitochondrial_like__Acanthaster_planci_
KAJB024832_1_60_kDa_heat_shock_protein__mitochondrial__Holothuria_leucospilota_
KAH9513212_1_60_kDa_heat_shock_protein__mitochondrial__Bulinus_truncatus_
GFR68733_1 hea| t_shock_protein_60__mitochondrial__Elysia_ margmata
KAK6166309 1_hypothetical_protein_SNE40_023036__Patella_caerulea_
ABN11936_1_putative_60_kDa_heat_shock_protein__partial__Maconellicoccus_hirsutus_
XP_074605124_1_heat_shock_protein_60A__Brevipalpus_obovatus_
XP_067130656_1_heat_shock_protein_60A_like__Centruroides_vittatus_
XP_002110795_1_uncharacterized_protein_TRIADDRAFT_54071__ Trichoplax_adhaerens_
_:KAFoaszggo_w_mitochondria|_Hsp60_cnapemnm_GmEL_Andalmia_godoyi_
KAK1859885_1_hypothetical_protein_|4F81_002477__Pyropia_yezoensis_

9P— KAL6968083_1_hypothetical_protein_U1Q18_033885__Sarracenia_purpurea_var__burkii_
CAH2059650_1_unnamed_protein_product__Thlaspi_arvense_
GER29649_1_60_kDa_chaperonin__Striga_asiatica_
GMD85510_1_chaperonin_CPN60_2__mitochondrial__Ipomoea_batatas_
AGT98547_1_heat_shock_protein_60__partial__Paeonia_lactiflora_
PIA25724_1_hypothetical_protein_AQUCO_10800014v1__Aquilegia_coerulea_
KDO043056_1_hypothetical_protein_CISIN_1g013743mg__Citrus_sinensis
KAH9681248_1_Chaperonin_CPN60__Citrus_sinensis_
KAG9160545_1_hypothetical_protein_Leryth_025307__Lithospermum_erythrorhizon_
PSR98351_1_Chaperonin_CPNB0_2_like__Actinidia_chinensis_var__chinensis_
KAI8566602_1_hypothetical_protein_RHMOL_Rhmol02G0053500__Rhododendron_molle_
CAN4789977_1_unnamed_protein_j product Viola_epipsila_
KAJ0941690_1_putative_chaperonin_( Cpneo TCP_1 famwNJroEL like. apical domaln \_superfamily__Helianthus_annuus_
XP_024373783_1_c CPN8O0.
KAJ7549930_1_hypothetical_protein_O6H91_07G075400__Diphasiastrum_ complanatum
CAI7836017_1_unnamed_protein_product_ Closterium_sp_ NIES_53_
CAI7873514_1_unnamed_protein_product_ Closterium_sp_ NIES_54_
GJP57154_1_hypothetical_protein_CLOM_g16191__ Closterium_sp_ NIES_68_
CAI5982504_1_unnamed_protein_product_Closterium_sp__ NIES_65_

| Nannochloropsis_gaditana_

L— EWM24608_1_Chaperonin_Cpn60_TCP_1
_hypothetical_protein_KFE25_000355__Diacronema_lutheri_

Lo

KAG8467039
KAJ1616776_1_chaperonin_Cpn60_TCP_1_family__Paviovales_sp_ CCMP2436_
83 MFM8802161_1_TCP_1_cpn60_chaperonin_family_protein__Tagaea_sp__

" \BC8791487 1 chaperonn GroEL. Tagaca, op. CACIAN 2242

L MFN7193274_1_chaperonin GruEL — Rhodospirilales_bacterium_
E MEQ9125213_1_¢ ia_bacterium_
91— MEQ8195925_1_TCP_1 cpnGO chapemnm family_protein__Rhodospirillales_bacterium_
N 51 _GroEL_| _bacterium_
E NBX03826_1_molecular_ . GroEL_/ ia_bacterium_
WP_300301066_1_chaperonin_GroEL__partial__Ferrovibrio_sp__
_chaperonin_GroEL__partial_Reyranella_sp__

WP_305189003_°
MDP1748419_1_chaperonin_GroEL__Reyranella_sp__
WP_350136897_1_TCP_1_cpn60_chaperonin_family_protein__partial__Parasphingopyxis_sp__
100, MEE3261139_1_chaperonin_GroEL__Pseudomonadota_bacterium_
MEC8877502_1_chaperonin_GroEL_Pseudomonadota_bacterium_
MBI4030054_1_chaperonin_GroEL__Pseudomonadota_bacterium_
WP_299381050_1_chaperonin_GroEL__partial__uncultured_Kiloniella_sp__
(18963898 1_TCP_1_cpn60_chaperonin_family_protein_Alphaproteobacteria_bacterium_
MDC3179707_1_t _GroEL__Candidatus_| P,
MDP7638046_1_TCP_1_cpn60_ _family_protein_F
MAJ02520_1_chaperonin_GroEL__Rickettsiales_bacteriu
MFO1189182_1_TCP_1_cpn60_chaperonin_family_protein__Alphaproteobacteria_bacterium_
KAB2834251_1_MAG__ _GroEL__partial__C. _bacterium_
MEO1017348_1_chaperonin_GroEL__Pseudomonadota_bacterium_
oa% WP_043647224_1_TCP_1_cp60_chaperonin_family_protein_partial__Caenispirilum_salinarum_
EKV26163_1_Heat_shock_protein_60_family_chaperone_GroEL__Caenispirilum_salinarum_AK4,

WP_413206641_1 chaperoninﬁGroELiRhodospirillumisp7A1737367
b WP_076401828_
WP_425009644_1_chaperonin_ GroEL _Novispirilum_sp__DQ9_
1_bacterium_

5 MGD9637864_1 L
MAY30933_1_molecular_chaperone_GroEL_ Aurantimonas_sp.__
NQV47099_1_chaperonin_GroEL__Rhodospirillaceae_bacterium_
WP_046022245_1_chaperonin_( GroEL __Magnetospira_sp__QH_2_

MBF0128497_1_¢ \_Grol ia_bacterium_
MDH3912778_1_chaperonin_ GroEL __Rhodospirilales_bacterium_

MDA1309913_1_chaperonin_GroEL__Pseudomonadota_bacterium_

8
MBC8240945_1 _GroEL_ _bacterium_
MDP7549332_1_¢ in_GroEL__/ _bacterium_

MEQ8248629_1_ _GroEL_ ia_bacterium_
MEM?7071275_1_TCP_1_cpn60_chaperonin_family_protein__Pseudomonadota_bacterium_
um_

:_bacterium_

MDH5490154_1_chaperonin_GroEL__Rhodospirillaceae_bacterium_
HBO59536_1_molecular_¢ _GroEL__ . bacterium_
in_GroEL__/ ia_bacterium_

MBL4720719_1_




HSP90 - heat-shock protein 90 kD

54— Hspo0_Apolagynus_cf_cucumis
96 10 Hsp90_/ 5_cucumis
L Hspoo_Apal
100 p90_Apolagynus_sp
0 Hsp90_Holophrya_ovum
100 tr_I7M3G1_I7M3G1_TETTS_Heat_shock_protein_HSP90_OS_Tetrahymena_thermophila__strain_SB210__0OX_312017_GN_TTHERM_00444670_PE_3_SV_1
88 tr_s AOATR2CMXO, )_AOA1R2CMXO0_9CILI_Histidine_kinase_HSP90_like_ATPase_domain contalnlng pmtem 0s. Stemor coeruleus. OX 5963 _GN_SteCoe_7290_PE_
—{ ~ AOA077ZU12_AOA077ZU12_STYLE_| in_homolog_OS_ lemnae_OX_5949_GN_Con(ig9272_g9914_PE_3_SV_1
KAI7859578_1_hsp83_like_protein__Circinella_umbellata_
100 SIVAB_Hsp90_NODE_1787_length_2278_cov_¢ 84 721990_g1517_i0___ORF_1__frame_3__translation
LEG_mgen_Hsp90_NODE_1028_length_14343 cov_20_335186__ ORF_3__frame_3__translation
LEG_mgen_Hsp90_NODE_2073_iength_7221_cov_4_986186___ORF_4__frame_1__translation
LEG_Hsp90_NODE_1428_length_2217_cov_19_714552_g905_i0__ORF_1__frame_3__translation
LEG_mgen_Hsp90_NODE_455_length_24104_cov_45_354298 ORF 19__frame_3__franslation
8. tr_AOAQ77ZRBO_AOA077ZRBO_STYLE_Heat_shock_protein_90_OS_Stylonychia_lemnae_OX_5949_GN_Contigd989_g5344_PE_3_SV.
M tr_AOA8J8T584_A0A8J8T584_HALGN_Heat_shock_protein_90_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene16238_PE_3_SV.
tr_AOA078A1B0_A0A078A1B0O_STYLE_Heat_shock_protein_90_OS_Stylonychia_lemnae_OX_5949_GN_Contig14368_g15308_PE_3_! SV 1
tr_AOAAD1X5Q9_AOAAD1X5Q9_EUPCR_Heat_shock_protein_90_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS9_PE_3_SV_-
tr_AOAOVOR001_AOAOVOR001_PSEPJ_Ribosomal_protein_S5_domain_2_type_fold_OS PseudocohnllembusJersahnus 0OX_266149_GN_PPERSA_10250_PE_3 SV_1
tr_GOQRA5_GOQRAS5_ICHMU_Histidine_kinase_HSP90_like_ATPase_domain_t _protein_OS_Ichth _multifilis_OX_5932_GN_IMG5_091060_PE_3_SV_1
tr_Q22W82_Q22W82_TETTS_Histidine_kinase_HSP90_like_ATPase_domain_t _protein_OS_ sﬁraln $B210__0OX_312017_GN_TTHERM_00158520_PE_3_SV_1
tr_AOABS1L7Z4_, AOAES1L7Z4 PARPR Histidine klnase HSP9O0_| like ATPaSe _domain_c inir 7pr0|ein OS_f _OX_5886_GN_PPRIM_AZ9_3_1_T0320125_PE_3_SV_1
(29 tr_AOABSTMAU3_AOA8STMAU3_PARPR_Histidine_kinase_HSP90_like_ATPase_domain_ _protein_OS_F . OX_5886_GN_PPRIM_AZ9_3_1_T0540104_PE_3 SV_1
tr_AOA8S1UVW9_AOA8S1UVWI_9CILI_Histidine_kinase_HSP90_like_ATPase_domain_containing_protein_OS_Paramecium penmureha OX_43138_GN_PPENT_87_1_T0490189_PE_3 SV_1
tr_AOA8S1TE30_AOA8S1TE30_PAROT_Histidine_kinase_HSP90_like_ATPase_domain_containing_protein_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0230172_PE _: SVJ
tr_AODBI1_AODBI1_PARTE_Chromosome_undetermined_scaffold_44__whole_genome_s shmgun sequence_OS_| Parameclum Ie(murella OX_5888_GN_GSPATT00015293001_PE_3_
tr_AOABS1N4Z0_AOA8S1N4Z0_9CILI_Histidine_kinase_HSP90_like_ATPase_domain_c _protein_OS _| i OX_65129_GN_PSON_ATCC_30995_1_T0490248 | F'E 3.8sv_1
BAKO03331_1_predicted_protein__Hordeum_vulgare_subsp__vulgare_
BAJ95315_1_predicted_protein__Hordeum_vulgare_subsp__vulgare.
tr_AOA1R2AP05_AOA1R2AP05_9CILI_Histidine_kinase_HSP90_like ATPaSe domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_36997_PE_3_SV_1
tr_AOA1R2C6B3_AOATR2C6B3_9CILI_Histidine_kinase_HSP90_like_ATPase_domain_containing_protein_OS_Stentor_coeruleus_OX_593_GN_SteCoe_14295 PE_3 SV_1
tr_AOAAU9J8G1_AOAAU9J8G1_9CILI_Histidine_kinase_HSP90_like_ATPase_domain_containing_protein_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC30437_PE_3 SV_1
o tr_AOAAU9JKZ8_AOAAU9JKZ8_9CILI_Histidine_kinase_HSP90_like_ATPase_domain_containing_protein_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC40739_PE_! 1
- 93 CAE7252451_1_HSP90__Symbiodinium_natans_
CAK9086038_1_unnamed_protein_product__Durusdinium_trenchii_
y 9) CAE6930819_1 HSPQO )__Symbiodinium_natans_
CAE6928998 1_HSP90__Symbiodinium_sp__CCMP2592_

CAE7203718_1_HSP90_ Symbiodinium_sp_ CCMP2592_
CAJ1405765_1_unnamed_protein_product__Effrenium_voratum_
CAJ1450960_1_unnamed_protein_product__Effrenium_voratum,
CAJ1417772_1_unnamed_protein_product__partial__Efirenium_voratum_
CAE8618782_ unnamed_protein_product__Polarella_glacialis_
CAE8733002_1_unnamed_protein_product__Polarella_glacialis_
CAD7936574_1_unnamed_protein_product__Amoebophrya_sp__A120_
CEL98422_1_unnamed_protein_product__Vitrella_brassicaformis_CCMP3155_
SBS79866_1_heat_shock_protein_86__Plasmodium_ovale_curtisi_
XP_004828773_1_heat_shock_protein_90_HSP90__putative__Theileria_equi_strain_WA_
related__Neospora_caninum_Liverpool_

XP_003881046_1_hsp90__r
WXH59476_1_heat_shock_protein_90__Sarcocystis_aucheniae_
in__Cryptosporidium_serpentis_

KAL7068831_1_putative_Hsp90_protein__
XP_067183777_1_Hsp90__Cryptosporidium_bovis_
100 EWM29604_1_heat_shock_protein_90__Nannochloropsis_gaditana_
KAG1709295_1_hypothetical_protein_DVH05_019938__Phytophthora_capsici
100, KAK1742992_1_heat_shack_protein_90_family_protein__Skeletonema_marinoi_
GKY93791_1_hypothetical_protein_MPSEU_000346300_ Mayamaea_pseudoterrestris_
100 [~ XP_005841364_1_heat_shock_protein_Hsp90_cylosoiic_protein_Guillardia_theta CCMP2712_
KAJ1486358_ K heat shock_protein_83__Baffinella_frigidus_
K7 KAL3159093_1_heat_shock_protein_90_associated__Trebouxia_sp__C0010_RCD_2024_
KAK9863027_1_hypothetical_protein_WJX84_009593__Apatococcus_fuscideae_
KAK9804214_1_hypothetical_protein_WJX72_001529___Myrmecia__bisecta_
KAG1679409_1_hypothetical _protein_FOA52_007700__Chlamydomonas_sp__UWO_241
74 MEWS5307569_1_hypothetical_protein__Sanguina_aurantia_
PNH08817_1_Heat_shock_protein_81_3__Tetrabaena_sociali
BDA48176_1 Hea( t_shock_protein_81_ 1 __Coccomyxa_sp__Obi_
{E‘j PSC75952_1_heat_shock_83__Micractinium_conductrix_
GA84815530 1_hypothetical_protein_N2152v2_005576__Parachlorella_kessleri_
CAI9094150_1_OLC1v1029839C1__Oldenlandia_corymbosa_var__corymbosa_
KAJ4850465_1_Heat_shock_protein_83__Turnera_subulata_
XP_052171703_1_heat_shock_protein_83_like__Diospyros_lotus_
CAMS5828560_1_unnamed_protein_product_Calluna_vulgaris_
KAF7138333_1_hypothetical_protein_RHSIM_Rhsim07G0087900__Rhododendron_simsii_

XP_073012299_1_heat_shock_protein_83_like__Typha_latifolia_
KAJ4804200_1_hypothetical_protein_LUZ62_016766__Rhynchospora_pubera_

KAK9927132_1_hypothetical_protein_MOR45_024332__Rubus_argutus
KAF3448609_1_hypothetical_protein_FNV43_RR09322__Rhamnella_rubrinervis
KAE8706350_1_Heat_shock_protein_82__Hibiscus_syriacus_
. Hibiscus_syriacus_

XP. 038998403 1_heat_shock_protein_90_1_like
ical_protein__( _aridum_
Psidium_guajava_

KAI3422712_ 1 HATPase c_domain_containing_protein__F
KAL6885565_1_hypothetical_protein_ACP40V_010344__Aristida_adscensionis_

KAL5983418_1_hypothetical_protein_ACLOJK_017503__Asimina_tiloba

KAK8942187_1_Heat_shock_protein_83__Platanthera_guangdongensis_

WJZ81890_1_hypothetical_protein_VitviT2T_001701__Vitis_vinifera_
CAN1337456_1_Heat_shock_protein_83_ Linum_perenne_
Linum_tenue__

CAI0403178_1_unnamed_protein_product__|
KAK2653982_ X hypolhet\cal protein_Ddye_013838. Dlpleronla dyeriana_

XP_042489642_1_heat_shock_protein_83_like__Macadamia_integrifolia
CANB8802658_1_unnamed_protein_product__Galium_boreale_

P NP_200076_2_heat_shock_like_protein__Arabidopsis._thaliana_

CAD5334712_1_unnamed_protein_product__Arabidopsis_thaliana_

KAF1884729_1_hypothetical_protein_Lal_00028615__Lupinus_albus_
KAG6742234_1_hypothetical_protein_POTOM_055524__Populus_tomentosa_

4 KAH7421923_1_hypothetical_protein_KP509_13G081600. Ceraloptens richardii_
100 KAJ7547096 1_hypothetical_protein_O6H91_( )| "
KAJ7547100_1_hypothetical_protein_OBH91_( r i ¥ _
——— KAL2632039_1_hypothetical_protein_R1flu_( 016725 Riccia_f ﬂullans
KAI7731184_1_hypothetical_protein_M8C21_030255__Ambrosia_artemisiifolia_
KAJ0715826_1_putative_Heat_shock_protein_Hsp90_family__Helianthus_annuus.
CAE6243009_1_unnamed_protein_product__Arabidopsis_arenosa_
NP_200411_1_HEAT_SHOCK_PROTEIN_81_4__Arabidopsis_thaliana
NP_200412_1_heat_shock_protein_81_3__Arabidopsis_thaliana_
CAA0820356_1_Heat_shock_protein_90_4__Striga_hermonthica_
XP_004973824_2_heat_shock_protein_81_1__Setaria_italica_
NP_001409723_1_heat_shock_protein_81_3__Oryza_sativa_Japonica_Group_
KAL5205797_1_hypothetical_protein_ABZP36_034006__Zizania_latifolia_
KAK2997830_1_hypothetical_protein_RJ639_025108__Escallonia_herrerae_
KAI3899405_1_hypothetical_protein_| MKW92 »_050601__Papaver_armeniacum_
CAI9117532_1_OLC1v1018932C1__Ol 1_var__( _
XP_047335000_1_heat_shock cognate. protein 80_like__Impatiens. glandulfera_
XP_057867187_1_heat_shock_cognate_protein_80__Cryptomeria_japonica_
GBG77277_1 hypolhetlcal protein_CBR_g23606__Chara_braunii_
KAH9541019_1_hypothetical_protein_CY35_14G037600__Sphagnum_magellanicum
CAM6033473_1_unnamed_protein_product__ Sphagnum compactum_
KAK3280448_1_heat_shock_protein_90_: i
XRB06199_1_heat_shock_cognate_protein_80, Pycnococcus provasolu
XP_007510316_1_predicted_protein__Bathycoccus_prasinos_
XP_022839771_1_Histidine_kinase_like_ATPase__ATP_binding_c domaln __Ostreococcus_tauri_
—— GMH41528_1_hypothetical_protein_BSKO_09438_ Bryopsis_sp__|
L—— CAG9464052_1_unnamed_protein_product_Pedinophyceae_sp_° YPF 701
KAF5833818_1_Hsp90_protein_domain_containing_protein__Dunaliella_salina
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IBD - isobutyrate dehydrogenase

100 LEG_IBD_NODE_11774_length_567_cov_1_900810_g10672_i0_translation_frame_3_reverse
8 LEG_mgen_IBD_NODE_69_length_47303_cov_60_392509___ORF_26__frame_3__translation
tr_AOATR2AYF6_AOA1R2AYF6_9CILI_Acyl_CoA dehydrogenase OS_Stentor_coeruleus_OX_5963_GN_SteCoe_32681_PE_3_SV_1
100 tr_ ADA1R252W5 ‘AOA1R2B2WS5 QCILI |_Acyl_CoA_dehydrogenase_OS Stentor coeruleus_( OX 5963 “GN_SteCoe 30735 PE SV 1

100 r_AOAAU9IG99_AOAAUIGO9_ICILI_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC7617_PE_3_SV_1
tr_AOAAU9IK084_AOAAU9KO084_9CILI_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC53215_PE_3_SV_1

100, tr_AOAOVOQRN2_AOAOVOQRN2_PSEPJ_lsobutyryl_CoA_dehydrogenase__mitochondrial_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_06581_PE_3_SV_1
tr_GOQRWO_GOQRWO_ICHMU_Uncharacterized_protein_OS_Ichthyophthirius_multifiliis_OX_5932_GN_IMG5_097980_PE_3_SV_1
tr7I7MGG87I7MGG87TETTSilsobutyryLCOA7dehydrogenaseimltochondnal oS, Tetrahymena thermophl\a strain SB210 OX _312017_GN_TTHERM_00151470_PE_3_SV_1
tr_AOA8S1MHF9_AOA8S1MHF9_PARPR _lsobutyryl_CoA_dehydrogenase__mitochondrial_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T0590014_PE_3_SV_1
tr_AOA8STNV92_A0A8S1NV92_9CILI_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0620019_PE_3_SV_1
tr_AODU13_AODU13_PARTE_Isobutyryl CoA_dehydrogenase__mitochondrial_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00020214001_PE_3_SV_1

0 tr_AOA8S1TWO06_AO0A8S1TWO06_PAROT _Isobutyryl CoA_dehydrogenase__mitochondrial_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_ 138_1_T0330071_PE_3_SV_-
tr_AOA8S1W016_A0A8S1W016_PAROT_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0770021_PE_3_SV,
XP 051912327 1_LOW. QUALITY PROTEIN__isobutyryl CoA_dehydrogenase__t mliochondnal like, H\ppccampus zosterae_
99 tr AOA078AYT9 AOA078AYT9 STYLE_Isobutyryl mitochondrial_OS_Stylonychia_lemnae_OX_5949 GN |_Contig9337_g9977_PE_3_! SV 1
T'Ei tr_AOA8J8T1C5_A0A8J8T1C5_HALGN_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene4259_PE_3_SV_1
tr_AOA8J8T220 AOA8J8T220 "HALGN _Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene784_PE_3_SV_1
65| tr_AOAQ078AZZ4_A0A078AZZ4_STYLE_glutaryl_CoA_dehydrogenase_ ETF__OS_Stylonychia_lemnae_OX_5949_GN_Contig14903_g15874_PE_3_SV_1
tr_AOAAU9ICE3_AOAAU9ICE3_9CILI_Acyl_CoA_oxidase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC511
tr_AOAAD1UM20_AOAAD1UM20_EUPCR_Isobutyryl_CoA_dehydrogenase__mitochondrial_OS_Euplotes_crassus_OX_! 5936 GN ECRASSUSDP1 LOCUS12614 PE. - 3_SV_1
100 Xp. _048578656_1_isobutyryl_( CoA_ _dehydrogenase__mitochondrial_isoform_X1 Nematostel\a _vectensis_
1 XP_048578658_1_isobutyryl_CoA_dehydrogenase__mitochondrial_isoform_X2__Nematostella_vectensis_
ob 1%, XP_020903228_1_isobutyryl_CoA_dehydrogenase__mitochondrial__Exaiptasia_diaphana_
KXJ12726_1 Isobutyryl CoA_dehydrogenase__mitochondrial__Exaiptasia_diaphana_
100 XP_058953804_1_isobutyryl_CoA_dehydrogenase__mitochondrial__Pocillopora_verrucosa_
7 8! XP 020629318_1_isobutyryl_CoA_dehydrogenase__mitochondrial_like__Orbicella faveolaia
- r KAH6562545_1_hypothetlcal_proteln_BASA62_009082_Ba|rachochytnum_salamandnvurans_
XP_006677610_1_uncharacterized_protein_BATDEDRAFT_86757__Batrachochytrium_dendrobatidis_JAM81_
3] KAIB905930_1_acyl_CoA_dehydrogenase_oxidase__Gorgonomyces_haynaldii_
XP_052971254_1_acyl_coenzyme_A_dehydrogenase_family__member_8__Polychytrium_aggregatum_

KAJ1973740_1_Isobutyryl CoA_dehydrogenase__mitochondrial__Dimargaris_xerosporica_
47—KAA0186907_1_hypomelical_protein_HAZT_HAZTO06426_Hyale||a_azteca_
KAL7076889_1_hypothetical_protein_ACQ4LE_004150__Meloidogyne_hapla_
XP_045608825_1_isobutyryl_CoA_dehydrogenase__mitochondrial__Procambarus_clarkii_
XP 042217596 isobutyryl_CoA_dehydrogenase__| mnochondnal like. Homarus americanus_
XP_047496186_" K| _isobutyryl_CoA_dehydrogenase__mitochondrial_like__Penaeus_chinensis_
XP_045112405_1_isobutyryl_CoA_dehydrogenase__mitochondrial_like__Portunus_trituberculatus_
XP_076031544_1_isobutyryl_CoA_dehydrogenase__t mnochondnal like__Oratosquilla_oratoria_
GFN89876 K _isobutyryl_coa_deh ial__F wus_ocellatus_
CAG5130172 1_unnamed_protein_product__( Candldula um(asclata
XP702509864271 _isobutyryl_CoA_dehydrogenase__r mltochondnal ike_isoform_X1__Pomacea_canaliculata_
XP_043223557_1_jsobutyryl_CoA_dehydrogenase__mitochondrial_like__Amphibalanus_amphitrite_
CAH1800053_1_unnamed_protein_product__Owenia_fusiformis_
KAL4232911_1_lsobutyryl_CoA_dehydrogenase__Mactra_antiquata_
XP_025753621_1_LOW_QUALITY_PROTEIN__isobutyryl_CoA_dehydrogenase__mitochondrial__Oreochromis_niloticus_
DP 021954661 1 _isobutyryl_CoA_dehydrogenase__mitochondrial__Folsomia_candida_
XP7037523881717|sobutyryI7C0A7dehydrogenaseim|toch0ndnaIiRhipicephalusisanguineu57

PAA55435_1_hypothetical_protein_BOX15_MIig016851g2__partial__Macrostomum_lignano_
CAF0864879_1_unnamed_protein_product__Brachionus_calyciflorus_
{NRA5637LLacyLCoAidehydrogenasejamny _protein__Hyphomicrobiales_bacterium_

MCJ8322713_1_acyl_CoA_dehydrogenase_family_protein__Hyphomicrobiales_bacterium_
12(‘: WP_ 008944733 _isobutyryl_CoA_dehydrogenase__Oceanibaculum_indicum_
T WP_( 067556076 K _isobutyryl_CoA_dehydrogenase__Oceanibaculum, paclﬁcum
1 WP 109118979 1_isobutyryl_CoA_dehydrogenase__Azospirillum_sp__TS022_1
r WP_180280936_1_acyl CoA_dehydrogenase_family_protein__Azospirillum_t oleiclasticum_
HZH27223_1 |sobutyry| CoA_dehydrogenase__Azospirillaceae_bacterium_
1 WP_416617794_1_isobutyryl_CoA_dehydrogenase__Niveispirillum_fermenti_
5! WP_029013003_1_isobutyryl CoA_dehydrogenase__Niveispirillum_irakense_
WP_094458591_1_isobutyryl_CoA_dehydrogenase__Niveispirillum_lacus_
WP_119678598_1_isobutyryl_CoA_dehydrogenase__Indioceanicola_profundi_
WP, 327503700 _1_isobutyryl_CoA_dehydrogenase__Arenibaculum_sp__
WP 292051840 1_MULTISPECIES__isobutyryl_CoA_dehydrogenase__unclassified_Brevundimonas_
WP _433933741_1_acyl_CoA_dehydrogenase_family_protein__Brevundimonas_diminuta_
WP_201103235_" 1 _isobutyryl_CoA_dehydrogenase__Brevundimonas_vitisensis_
WP73049301 33717|sobutyry|700A7dehydrogenaseiBrevundimonasispi
MDB5453502_1_acyl CoA_dehydrogenase__Caulobacteraceae_bacterium_
HEX6860465_1_isobutyryl CoA_dehydrogenase__Caulobacteraceae_bacterium_
WP_166576529_1 \sobu!yryl CoA_dehydrogenase__Caulobacter_sp__ SLTY_
WP_236954764_1_isobutyryl_CoA_dehydrogenase__Hyphobacterium_sp__SN044_
WP, 394694539 _isobutyryl_CoA_dehydrogenase__Hyphobacterium_sp__
WP 203292386_1_acyl_CoA_dehydrogenase_family_protein__Maricaulis_parjimensis_
WP, 091767585 A _isobutyryl_CoA_dehydrogenase__Maricaulis_salignorans_
WP_348507430_1_isobutyryl_CoA_dehydrogenase__Maricaulis_sp__
TAH36569_1_MAG__acyl_CoA_dehydrogenase__Alphaproteobacteria_bacterium_
KAK9814575_1_hypothetical_protein_WJX72_008116___Myrmecia__bisecta_
HEY5239625_1_isobutyryl_CoA_dehydrogenase__Rhizomicrobium_sp.

MGBOS42149 1_acyl_CoA_dehydrogenase_family_protein__| Parvlbacu\ales bacterium_
WP_094407520_1_isobutyryl_CoA_dehy, Elstera_cyar
WP_439814676_1_isobutyryl_CoA_dehydrogenase__Zavarzinia_sp__CC_| PAN008

WP 290985205 Kl _isobutyryl_CoA_dehydrogenase__Ferrovibrio_sp__
WP_291001541_1_isobutyryl_CoA_dehydrogenase__Ferrovibrio_sp__
MCG8692001_1_\sobutyryl_CoA_dehydrogenase_Mlnwu\ales_bacterlum_

WP_026380201_1_isobutyryl_CoA_dehydrogenase__Afifella_pfennigii_
HWI25873_1_isobutyryl_CoA_dehydrogenase__Stellaceae_bacterium_
HZB92463_1_isobutyryl_CoA_dehydrogenase__Stellaceae_bacterium_
HTS93079_1_isobutyryl_CoA_dehydrogenase__Stellaceae_| bactenum
HUK07727_1_isobutyryl_CoA_dehy
WP_282609125_1_isobutyryl_CoA dehydrogenase Pelaglblus Sp__ A|9239 R121
WP_142896210_1_isobutyryl_CoA, dehydrogenase Denllrobaculum_lrlcleocarpae_
MEO1193646_1_isobutyryl_CoA_dehydrogenase__P: | ium_
MFQ5467839_1_acyl_CoA_dehydrogenase_| famlly “protein__Kiloniellaceae bacteriurrL
RMD64376_1 MAG ;__acyl_CoA_deh __Alphapr ia
WP_275822970_1_isobutyryl_CoA_dehydrogenase__Aquibaculum_: arenosum_

WP_193371219_1_|sobu|yry\_CoA_dehydrogenase_PeIaglb\us_mannus_
MEX0921159_1_isobutyryl_CoA_dehydrogenase__Rhodovibri _bacterium_
MGO1117210_1_isobutyryl_CoA_ genase__Rhodovibr | GXU_MW_A322_
WP 149649081 1_isobutyryl_( CoA dehydrogenase Azospirillum_z argentlnense
WP_ 324881484 1_isobutyryl_CoA_dehydrogenase__Azospirillum_sp__
WP_274943783_1_acyl_CoA_dehydrogenase_family_protein__Govanella_unica_
RMF10042_1_MAG__acyl_CoA_dehydrogenase__Alphaproteobacteria_bacterium_

MDX1 737605_1_\sobutyryI_CoA_dehydrogenase_A\phapro(eobactena_bactenum_

MBE25842_1_acyl _CoA_dehydrogenase__Rhodospirillaceae_bacterium_
MDC0986172_1_acyl_CoA_dehydrogenase_family_protein__Alphaproteobacteria_bacterium_
MEO0391924_1_isobutyryl_CoA_dehydrogenase__Pseudomonadota_bacterium_

] WP_338453719_1_isobutyryl_CoA_dehydrogenase__Candidatus_| Bealela paramacronucleans
5 MBX9621765_1_isobutyryl CoA_ genase__Alpt

MBP6951162_1_acyl_CoA_dehydrogenase_family_protein__ Alphaproteobaclena baclenum
HUX79355_1_acyI_CoA_dehydrogenase_famlly_pro(etn_AIphaproteobac(ena_baclenum_
MBY0500915_1_acyl_CoA_dehydrogenase_family_protein__Alphaproteobacteria_bacterium_
MBT4880024 1_acyl_CoA_dehydrogenase__Alphaproteobacteria_| bactenum

tMEM8%9743 1_isobutyryl_CoA_deh! P | _
0GT52635_1_MAG__acyl_CoA genase__( ia_| jum_RIFCSPHIGHO2_12_FULL_42 13_
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10p10p xp ,_semi _malonate_s  C __acylating__r I_isoform_X1__Colius_striatus_
XP_064316428_ 1 X _malonate_semi __acylating__ ial_isoform_X1_f Ccarbo_
XP_ ozsomm 1 - __acylating__1 ial_partial__Aligator_sinensis_
XP. __acylating__ |_isoform_X1_Chelonoidis_abingdonii_
KAJ6661310_1_| hypolhellcal protein_lerEdw1 D154A8 Lensw _edwardsae_
XP_015281846_1_PREDICTED_r ¥ __acylating__mi |__Gekko_japonicus_
P 1 X ;_malonate_s X :_acylating__ s_waltl_
X X __acylating__ LLisoform_X3__Or _keta_
X X __acylating__mi |_isoform_X1__Esox_lucius_
XP_070776425_1 s ._malonate_t X :_acylating__ I_like_isoform_X1_Enoplosus_armatus_
NP_001136188_1_ . X __Salmo_salar_
NP_001002374_1_] _semi _malonate._ __acylating__mi |__Danio_rerio_
KAL4613153_1_ ¥ - _acylating_r ial__Arapaima_gigas_
T50456731 _ X __acylating__mitochondrial_Bagarius_yarreli_
_semi X __acylating__ |__Polypterus senegalus
xp 1067848109_1_nm X X ._acylating__mif Lt s perlo_
XP_072349661_1_t X _malonate_t 7acy\anng7mocmnana| isoform_X1_Scyliorhinus_torazame_
XP_042194001_1_ X X _acylating__1 mili_
— XP_ X _malonate_ X __acylating__ |_like__C: X .
L XP_063718663_1_r _malonate_t X __acylating__ Ilike ¢ X -
CANB981199_1_unnamed_protein_product_ Botryllus_schlosseri_
RWS22197_1_hypothetical_protein_B4U80_08278__Leptotrombidium_deliense_
CAG7696140_1_unnamed_protein_product__Allacma_fusca_
XP_071548684_1_probable_r X _malonate_t . __acylating__ I__Panulirus_ormatus_
KAK7070222_ X - __acylating__ ial_} _rubra_
100 XP_076318361_1_putative_r __acylating__ L_isoform_X1_Tachypleus_tridentatus_
KAK3608548_1_hypothetical_protein_CHS0354_042525__Potamilus_streckersoni_
KAK6182672_1_hypothetical_protein_SNE40_010300__Patella_caerulea_
KAL5008595_1_hypothetical_protein_ScPMulL_014176__Solemya_velum_
XP, 014662977 1_PREDICTED_ probable_i - :_acylating__ |_Priapulus_caudatus_
X T ial_like__Oopsacas_minuta_
XP_062504413_1 prubable _semi _malonate_ X acylalmg |__Corticium_ _
XP_ 003387562 1_PREDICTED_ | _semi _ __acylating__ like_/ X "
KAJ7786156_1_1 X X _Mycena_metata_
KAJ7225669_1_ __Mycena_pura_
KAL9715893_1_hypothetical_protein_Ac2012v2_000336, Leucoagancusjongybpmms
TFK77243_1 eus_cervinus_
KAI0652283_1_ __Trametes_meyenii_
) KAK7694789 "1_hypothetical_protein_QCAS0_001977__ Cerrena_zonata_
KAl _lapponica_
KAGenag(m 1_hypothetical_protein FRB95_012805_Tulasnella_sp_JGI_2019a_
KAJ8520089_1_hypothetical_protein_ONZ45_g3045__Pleurotus_djamor_
KII93788_1_hypothetical_protein_PLICRDRAFT_121965__Plicaturopsis_crispa_FD_325_SS_3_
XP_007312806_1_uncharacterized_protein_SERLADRAFT_376211__Serpula_lacrymans_var_lacrymans_S7_9_
KAL5534352_1_hypothetical_protein ACEPAG_814__Sanghuangporus_baumii_
XP_007265670_1_| X - i 1 _MF3_22_
100 PAV22269_1  noxium_
KAI5121292_1_hypothetical_protein_M0805_002335__Coniferiporia_weirii_
leg KAH8120204_1_| X __Phellopilus_
— KLO17068_1_ _paradoxa_
KDQ16280_1_hypothetical_protein_BOTBODRAFT_ 30986 _Botryobasidium_botryosum_FD_172_SS1_
KAI9005724.1_ _curvatum_
KAJB769028_1_hypothetical_protein_K2173_024024 | Eryroxylim novogranalense_
% xp 012074593_1 s - __acylating__ ial_Jatropha_curcas_
— E X 1 _semi - acy\aﬁngA ial_isoform_X1_Carica_papaya_
XP 034681636_1_r cylating__r LLlike__Vitis_riparia_
B 2h— KAL5855104_1_hypothetical_protein_ACOSQ4_004906, Xamhoceras _sorbifolium_
| 100, CAM8926705_1_unnamed_protein_product__Rhodiola_kirilowii_
CAMB923976_1_unnamed_protein_product_Rhodiola_kirilowii_
XP_022136696_ ¢ :_acylating__r L} _charantia_
NP_( i_putative, ._acylating__mi |__Glycine_max_
KAI4296457_1_hypothetical_protein_L6164_036415__Bauhinia_variegata_
XP_071722366_ :_acylating__ |_like__Rutidosis_| 3
KAL6269865_1_hypothetical_protein_ACEG6H2_026776__Prunus_campanulata_
KAK6916203_1_Aldehyde_dehydrogenase_domain_ Dillenia_turbinata_
KAI5661313_1_hypothetical_protein_M9H77_20636__Catharanthus_roseus_
¥ X ,_acylating_mi |__Sesamum_alatum_
KAJ6828206_1_1 X X __acylating__mi L_like_isoform_X2_lris_pallida_
1o ke AQM36715_2_aldehyde_dehydrogenase__Crocus_sativus_
KAJ3670161_1_hypothetical_protein_LUZ60_010485__Juncus_effusus_
KAF6160655_1_hypothetical_protein_GIB67_019595_Kingdonia_unifiora_
XP_042509472_1 __acylating__ |t _integrifolia_
KAI3956674_1_hypothetical_j pmtem MKW92_017306_Papaver_armeniacum_
XP_010269505_2_PREDICTED_r ¥ acylating__mi Nelumbo_nucifera_
100 KAF3775215_1_f acylating__Nymphaea_thermarum_
KAHBS71681_1_hypothetical_protein_BDL97_02G156800_Sphagnum _fallax_
CAK0781245_1_| ¢ __acylating__mil |__Coccomyxa_viridis_
PRP87812_1_m X X _fungivorum_
XP_004333784_1_ :_acylating__putative_Acanthamoeba_castellanii_str__Neff_
4 100 100 CCA14861_1_unnamed_protein_product__/ “Albugo_laibachii_Nci4_
—ER%OW 1 ial_precursor_] _clavata_
CAM9212935_1_unnamed_protein_product__Dictyota_dichofoma_
MBB64796_1_ X . :_CoA_acylating__\ _bacterium_
MFT4552073_1 malcnale _ __acetylating iales_bacterium_
_PSEPJ Aldehyde histidinol_dehydrogenase_OS_| Pseudocohm\embus _persalinus_OX_266149_GN_PPERSA_08855_PE_3_SV_1
99 tr_) ADAAD1UD41 I_AOAAD1UD41_EUPCR__Aldehyde_dehydrogenase_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS7872_PE_3_SV_1
o7 98 tr_AOATR2BA04_AOATR2BA04_SCILI_ Aldehyde_dehydrogenase_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_27679_PE_3_SV_1
91 tr_AOAAU9KA472_AOAAUIK472_ICILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC56970_PE_3_SV_1
100 tr_AOAO77ZS59_AOA0772S59_STYLE_Betaine_aldehyde_dehydrogenase_OS_Stylonychia_lemnae_OX_5949_GN_Contig9138_g9778_PE_3_SV_1
\0ABJBNP67_AOABJBNP67_HALGN_Aldehyde_dehydrogenase_domain_containing_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene12150_PE_3_SV_1
i“{ tr_I7LWP4_I7LWP4_TETTS_NAD_dependent_aldehyde_dehydrogenase_family_protein_OS_Tetrahymena_thermophia__sirain_SB210__OX_312017_GN_TTHERM_00729250_PE_3_SV_1
100 tr _PSEPJ_Aldehyde_histidinol_dehydrogenase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_05783_PE_3_SV_1
- AOABJBNRSA_AOABJBNRSS HALGN. aldehyde, dehydroganase, . NAD._— OS. Halteria grandnela OX. 5674 GN_FGOGB_gene13206. PE 3 SV.1




MPPa - mitochondrial processing peptidase A

LEG_mgen_MPPa_NODE_1480_length_10413_cov_23 718452__ ORF_3_ frame_1__translation
SIVAB_MPPa_NODE_377_length_3780_cov_5_963592_g290_i0___ORF_2_ frame_2__translation

MF00515315 1_M16_family_metallopeptidase__bacterium_
r_AOA077ZU46_AOA0772U46_STYLE_Peptidase_m16_inactive_domain_containing_protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig14840_g15814_PE_3_SV_1
tr_AOAO78A6Z5_/ AOA078A625 STYLE_Processing_protease_protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig1132_g1230_PE_3_SV_:
tr_AOAAD1UE79_AOAAD1UE79_EUPCR_Peptidase_M16_C_terminal_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS8480_PE_3_SV_1
tr_s AOAAD1UEA6 AOAAD1UEA6 EUPCR _Peptidase_M16_C (ermmal domam \_containing_protein_OS_Euplotes_crassus_ OX 5936 GN_ ECRASSUSDP1 LOCUSBQ76 PE_ 3 SV 1

tr AOAUVOQNMS AUAOVOQNM3 PSEPJ_| yme__| LuxS._ _M16_ i _like_protein_OS_| Pseudocohnilembus persahnus OX_266149_( GN_ |_PPERSA_( 04248 PE 3 SV_1
tr_G0QVV9_G0QVV9_ICHMU Prooessmg peptidase__| putatlve oS, Ichthyophtmnus multifil OX 5932_GN_IMG5_126850_PE_3_¢ SV 1
tr_| I7MJ25 17MJ25_TETTS_M16_family. __putative_OS_ _thermophila__strain SB210 OX 312017 “GN 'I'I'HERM 00836690 PE_1_SV_1

tr_s AOABSﬂMM1B AOA&S1MM18 QCILI Pephdase M16_C termmal domain_containing_protein_OS Paramecwum sonneborm OX 65129 GN_| PSON ATCC 30995 1_T0370020_PE_3_SV_1
tr_s _AOA8S1MRNT. AOABS1MRN7 9CILI_Peptidase_| M16 C lermlnal domain ccnla\nlng protein_( OS Parameclum sonneboml OX 65129 GN_PSON ATCC 30995 1 T0390261 _PE_3 SV_1
r_AOA8S1NDL3_A0A8S1NDL3_9CILI_Peptidase_M16_C (ermlnal _domain_ i _protein_OS_| _ i_OX_65129_GN_PSON_ATCC_30995_1_T0570120_PE_3_SV_1

100
MCB0369784_1_i i >_family_protein__| _bacterium_
tr_AOA8S1RZX4 AUABS1RZX4 _PAROT _Peptidase_M16_C_terminal_domain_containing_protein_OS_Paramecium cclaurella _OX_43137_GN_POC
tr_GOQPE6_GOQPE6_ICHMU_Peptidase_m16_inactive_domain_protein_OS__Ichthyophthirius_muttifilis_OX_5932_GN_IMGS5, 0671107PE 3 SV_
0A1R2BEJ5_AOA1R2BEJ5_9CILI_Peptidase_M16_C_terminal_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_25721_PE_3_SV_
100 84 tr_AOA1R2CQF2_AOA1R2CQF2_9CILI_Uncharacterized_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_6305_PE_3_SV_1
tr_AOAAU9J581_ADAAU9J581_9CILI Mitochondrial_processing_peptidase_OS_Blepharisma_stoltei OX_1481838_GN_BSTOLATCC_MIC14566_PE_3_SV.
tr_AOAAU9JWC7_AOAAUSJWC7 9CILI_Mitochondrial_processing_peptidase_alpha_subunit_OS_Blepharisma_stoltei_OX_1481838_GN_BSTOLATCC_MIC52093_PE_3_SV_-

CAM9360931_1_unnamed_protein_product __Pleurocladia_lacustris_

CAN0295182_1_unnamed_protein_product__Scytosiphon_promiscuus_

CBJ31604_1_Mitochondrial_Processing_Peptidase_alpha_subunit__Ectocarpus_siliculosus_

7CAB1112750 1_unnamed_protein_product__Ectocarpus_sp_ CCAP_1310_34
CANO0493466_1_unnamed_protein_product__partial__Ectocarpus_sp__12_AP_2014_
CAM9976564_1_unnamed_protein_product__partial__Ectocarpus_sp__13_AM_2016_

CAM9797409_1_unnamed_protein_product__Ectocarpus_sp__6_AP_2014_

CAM9377035_1_unnamed_protein_product__Myriotrichia_clavaeformis_

CAM9931881_1_unnamed_protein_product__partial__Laminarionema_elsbetiae_

CAN0165399 1 unnamed |_protein_product__partial__Sphaerotrichia_firma_

CAN0238504_1_unnamed_protein_product__Chordaria_linearis_

CAM9592489_1_unnamed_protein_product__Porterinema_fluviatile_

CAM9834158 1_ unnamed |_protein_product__Pylaiella_littoralis_

CAM9485830_1_unnamed_protein_product_partial__Macrocystis_pyrifera_
1 CCAM9330813_1_unnamed_protein_product__Saccharina_latissima_
190 CAM9302061_1_unnamed_protein_product__Fucus_distichus_
CAM9090153_1_unnamed_protein_product__Ascophyllum_nodosum_
CAN0017239_1_unnamed_protein_product__Desmarestia_herbacea_
CAN0001308_1_unnamed_protein_product__Dictyota_dichotoma_
100 EJK70440_1_hypothetical_protein_THAOC_08203__Thalassiosira_oceanica_
o 100 XP_009820980_1_hypothetical_protein_H257_00138__Aphanomyces_astaci_

100 XP_009820981_1_hypothetical_protein__variant__Aphanomyces_astaci_
XP_008862995_1_hypothetical_protein_H310_01616__Aphanomyces_invadans_
KAH9129162717hypothe(|calj>roteln AeMF1_000762__Aphanomyces_euteiches_

39269449_1_mitochondrial_processing_peptidase_subunit_alpha_like__Styela_clava_
XP_( 075691270 | _mitochondrial_processing_peptidase_subunit_alpha__Rhinoderma_darwinii_
|_protein__Ascaphus_truei_
MEE6505229 1 hypothencal proteln Ascaphus truei_
66 NP_( 001089466 1 Xenopus_laevis_
— NP 001006197 1 m\tochondnal processmg peptidase_ subunn alpha Ga\lus gal\us
XP_072422140_1_mitochondrial_f _subunit_alpha__C | _
i 100 KAL9988737 1 hypomellcal proteln ACROYT G003217__Oculina_patagonica_
XGW35254 1_hypothetical_protein_)\ VBCQQ 018905 Haemonchus_contortus_
VDO31795_ K] |_unnamed_protein_product__} Haemonchus_placel
WKY04173 1_hypothetical_protein_Q1695_005280__Nippostrongylus_brasiliensis_
KAI1727890_1_peptidase_m16_inaciive_domain_containing_protein__Ditylenchus_destructor_
KAI1727375_1 ic_reticulum_ 1_1__ERO1__domain_containing_protein__Ditylenchus_destructor_
XP_041406766_1_mitochondrial_processing_protease_subunit_alpha__Maudiozyma_barnetti_

100[[1%, EDZ71789_1_YHR024Cp_like_protein__partial__Saccharomyces_cerevisiae_AWRI1631_
NP_011889_1_mitochondrial_processing_protease_subunit_alpha__Saccharomyces_cerevisiae_S288C_
XP_037142260_1_mitochondrial_processing_protease_subunit_alpha_HG535_0A04720__Zygotorulaspora_mrakii_

SCV99508_1_LAFE_0A04698g1_1__Lachancea_fermentati_
34 SCU93906_1_LAFA_OF18844g1_1__Lachancea_sp__fantastica__
1 SCUB6694_1_LAMI_0D03224g1_1__Lachancea_mirantina_
QEU62610_1_Mas2__Kluyveromyces_lactis_
KAG0678913_1_Mitochondrial_processing_peptidase_subunit_alpha__Kluyveromyces_marxianus_
XP_003648332_1_mitochondrial_processing_protease_subunit_alpha_Ecym_8230__Eremothecium_cymbalariae_DBVPG_7215_
XP_014156262_1_hypothetical_protein_SARC_05353__Sphaeroforma_arctica_JP610_
100 KAL3925578_1_MAG__hypothetical_protein_SGPRY_003612__Prymnesium_sp__
OUW48451_1_MAG__hypothetical_protein_CBD47_02910__Synechococcus_sp__TMED187_
100 _1 hypomellca\_prmem KFE25 006011__Diacronema_lutheri_
; KAJ1626793 1 M16 i Ilke_prolem Paviovales _sp__CCMP2436_
KAL8434893 1 hypoll'\etlcal_pro(em Efla_000704__Eimeria_flavescens_
KAL8269944 1_hypothetical_protein_| Estl 006132 Eimeria _stiedai_
KAL8449283_1_hypothetical_protein_| Emag_003667 Eimeria_ _magna_
XP_026190360_1_uncharacterized_protein_LOC34620253__Cyclospora_cayetanensis_
XP_013434930_1. m\tochondnal_processmg pephdase alpha_: subunrl_pulalwe Eimeria_necatrix_
XP 067919517 i :_alpha_subunit__C: _suis_
' KAH9714032_1_mitochondrial_processing_peptidase__Citrus_sinensis_
% KAH9714028_1_mitochondrial_processing_peptidase__Citrus_sinensis_
GAY56418_1_hypothetical_protein_CUMW_171790__Citrus_unshiu_
KAE7999170_1_hypothetical_protein_FH972_003633__Carpinus_fangiana_
XP_062180687_1_mitochondrial_processing_peptidase_subunit_alpha_like__Phragmites_australis_
RLM99846_1_mitochondrial_processing_peptidase_subunit_alpha_like__Panicum_miliaceum_
KAF8727329_1_hypothetical_protein_HU200_018931__Digitaria_exilis_
RCV16861_1_hypothetical_protein_SETIT_3G172400v2__Setaria_italica_
TVU20525 1_hypothetical_protein_EJB05_36738__Eragrostis_curvula_
XP_037472969_1_mitochondrial_processing_peptidase_subunit_alpha_like__Triticum_dicoccoides_
XBJ19438_1_hypothetical_protein_VPH35_010414__Triticum_aestivum_
100 XBJ11744_1_hypothetical_protein_VPH35_016393__Triticum_aestivum_
XP_( 042474700 1 mnochondrlal processlngjeptldase subunit, alpha like__Zingiber_officinale_

KAG651 866671 _hypothetical_protein_ZIOFF_022146__Zingiber_officinale_

MCL7046487_1_hypothetical_protein__Papaver_nudicaule_
MCL7051390_1_hypothetical_protein__Papaver_nudicaule_
MCL7032980_1_hypothetical_protein__Papaver_nudicaule_
GJQ09275_1 hypolhencal protein GpartN1 _g1066_t1__Galdieria_partita_
XP_005709111_1_mitochondrial_{ __Galdieria,
KAK4524664 K hypmhehcal prmem GAYE. SCFOSGZSGG Galdieria yellowsmnensls
PXF49250_1_Mitochondrial_processing_peptidase_subunit_alpha__Gracilariopsis_chorda_
KAK4531930_1_hypothetical_protein_CCYA_CCYA10G2787__Cyanidiococcus_yangmingshanensis_
100 ——— tr_AOAO78APJ1_AOAO78APJ1_STYLE_Peptidase_m16_inactive_domain_containing_protein_OS_Stylonychia_lemnae_OX_5949_GN Con||94275 g

— ~_AOA8J8T3R4_AOA8J8T3R4_HALGN_Insulinase_family_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene11189_PE_3_SV_-

03



MPPbD - mitochondrial processing peptidase B

10 LEG_MPPb_NODE_7629_length_782_cov_2_427362_g6688_i0__
ORF_2__frame_1__translation

% LEG_mgen_MPPb_NODE_2682_length_5403_cov_33_628127___ORF_2_f
SIVAB_MPPb_NODE_5295_length_1423_cov_1_089969_g4660_i0__ORF_1_frame_3_translation
tr_AOAAD1UC13_AOAAD1UC13_EUPCR Mitochondrial_processing_peptidase_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1 LocusmaA PE_3SV_1
S_Halteria_grandinella_OX_5974_GN_FGO68_gene11189_PE_3_SV.
_OS_Stylonychia_| \emnae OX_5949_GN_Contig8676_g9263_PE_3_SV_1
1

tr_AOABJBT3R4_/ ADABJ8T3R4 HALGN_Insulinase_family_protein_(

|_AOA078AV44_STYLE_Peptidase_m16_inactive_domain_containing_proteir
tr_/ AOAAD1UEP1 _AOAADTUEP1_EUPCR_Uncharacterized_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS7182_PE_4_SV_°
protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig4275_g4583_PE_4_SV_1

MFN7880904_1_hypothetical_profein__bacterium_
tr_s AOA078AP.|1 _AOA078APJ1_STYLE_Peptidase_m16_inactive_domain_containing_pi
r_AOAOVOQBT8_AOAOVOQST8_PSEPJ_Metalloenzyme__LuxS_M16_peptidase_like_protein_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_00240_PE_3_SV_1
strain_SB210__0OX_312017_GN_TTHERM_00502380_PE_1_SV_1

tr_I7MGU2_| I7MGU2 _TETTS_Peptidase_M16_inactive_domain_protein_OS_Tetrahymena_thermophila_s
100 o7 [ _1_unnamed_protein_product__Sphagnum_balficum_
100 tr_AODSN7_AOD6N7_PARTE_Chromosome_undetermined_scaffold_4__whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00001745001_PE_4_SV_1
6 r_AOABS1S574_AOABS1S574_PAROT_Uncharacterized_protein_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0070367_PE_4_SV_1
ir_AOABS1K0JO_AOABSTK0JO_SCILI_L rotein_OS_| X i_OX_65129_GN_PSON_ATCC_30995_1_T0020172_PE_4_SV_1
tr_AOABS1JUI9_AOABS1JUI9_PARPR _L i_protein_OS_{ _OX_5886_GN_PPRIM_AZ9_3_1_T0060138_PE_4_SV_1
tr_AOAOV0Q7Q3_AOAOVOQ7Q3_PSEPJ_Metalloenzyme__LuxS_M16_peptidase_like_protein_OS_Pseudocohniembus_persalinus_OX_266149_GN_PPERSA_03393_PE_4_SV_1

91 tr_AOAAU9IU02_AOAAUSIUO2_9CILI_Uncharacterized_protein_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC11713_PE_3_SV_1
tr_AOATR2AQX6_AOATR2AQX6_ICIL|_Peptidase_M16_N_terminal_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_35267_PE_4_SV_1
10~ KAG7550752_1_Metalloenzyme_LuxS_M16_peptidase_like_Arabidopsis_thaliana_x_Arabidopsis_arenosa_
CAE6103047_1_unnamed_protein_product _ Arabidopsis_arenosa_
RID64684_1_hypothetical_protein_BRARA_E03603__Brassica_rapa_
KAF3607471_1_hypothetical_protein_DY000_02051738_ Brassica_cretica_
KAF2544899_1_hypothetical_protein_F2Q70_00024172_ Brassica_cretica_
 XP_039011267_1_probabe. mnochondrlal I_processing_peptidase_subunit_beta__mitochondrial_isoform_X2_Hibiscus_syriacus_

9
7

KAK8717135_1 hypolhe(lca\ prmem V6N13_044414_Hibiscus_sabdariffa,
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e

Macadamia_integrifolia
I__Lycium_ferocissimum_

99




OGDHE1 -

Anophryoides_haemophila__

Anop._Haem_1862

Anophryoides_haemophila, ) Haem_16677
Anophryoides_haemophila__/ Anop,Haem,mes

© . ila__Anop_Haem_16950
Anophryoides_haemophila__Anop_Haem_233

Anophryoides_haemophila__
Anuphryo\ds haemophila__/

i

ophryoides. haemophi

“Anop_Haem_4241
__Anop,

Haem_4571

Anop. Haom, 15041

XP_ ummom z X L E1_ X _SB210
_tetraurelia__paratetr_2669
_sp_Aristéro_46090
op! Platyphrya_13497
b i__FurgaBloc_66514
| 1 67176
1 X \_78477
inclinatum___Stromincl_30980
Halteria_grandinella__Halteria_10326
Euplofes_harpa__ EuplHarp_11856
Litonotus_sp__Litonotus_7813
- _ E1_ t_variant_3 ;_astaci
X X ) E1_ _variant_t _astaci
- ) E1_c _astaci
- - _E1_ _invadans
X ) E1 _diclina_VS20
- ) E1 ! parasitica_INRA310
- e_c para_halstedii
019080130, X X _E1_ Kuoniela bestilze_CBS 10118
XP_019004663_1_ X X ) ET ella, 8507
XP_019012250_1_¢ Kwoniclia poi GBS, 1

XP 018264528 1

XP_016270809_1_«

107: 3
t___Kwoniella_dejecticola_ CBS 10117
NP’

xp,msawou,

toruloides_

|_protein_BATDEDRAFT_19474__

>_009494788_1_¢

ces_punctatus_DAOM_BR1 17
Ba(rachochytr\um dendrobatidis_ JAM81
E1_¢

XP.
XP_013762889_1_

onticula_alba

X X E1_ _trahens_ATCC_50062
XP_641395_1_ X D
XP_009821362 7_ - succ _E1_ _variant 4___ _astaci
XP~009821361 1 X ®  E1 Cvariant 3 _astaci
XP_009821360, _ - ) _E1_ t_variant_2_ _astaci
100 XP_009821359_1 - X E1  variant_1 astaci
XP_008862660_1_ _ - _E7 ¢ _invadans_
><P 008862661 T X X ) ET (variant___/ _invadans
P_008605733_1_ ¥ ing_E1_¢ _diclina_VS20
100 ™ XP 00&913046 1 X _E1 t_variant 2. 1 parasitica_INRA310
X 0039130134,1 X E1- C | _parasitica_INRA310
100 08913045_1 ¢ E1 t_variant_1 ) _parasitica_INRA310
100 o xP 0089130A8 1 X i

XP_008913047 _1_

parasitica_INRA310

XP_024584401_1_¢
tiarina_114066

Platyophrya_macrostoma__|

Plalyaphrya macrostoma.

Tiarina_fusus__|
Platyphrya_11582
_Platyphya_41002

atyphrya_ 17807
Plalyphrya 27736

100

1 F‘Ialyuphrya _macrostoma___|
P

093081 73,1 ,

it

_grayi

X _subun
—__Platyphrya_12901
XP 009314773 1

_parasitica_INRA310

Plasmopara_halstedi

_E1c

_E1 L Stygiel
0~ Paramecium_tetraurelia, para(etr 37142

Tetraurelia _peralelr %637
Paramecium_tetraurelia__parate
Paramecium_tetraurelia; paratetr Sosoi
OGDHE1_Holophrya_ovum
|
1 Ancphryowd% _haemophila___/
XP_001015942_2 ¢

op_Haem_23723
Anop Haem_24707

_grayi

_E1_ X _SB210
XPZ001015942_
OGDHE1_Apolagy
subunit E1_OGDH_Plagiopyla frontata
173 “Sxoglitarate._ dehydrogenase. subunit £1_OGDH _Plagiopyia. fontata2
100 [ OGDHEI Apo\agynus of_cucumis
OGDHE1_ _cucumis
XP_001017117_1_ - - X _SB210
XPZ001017117_1
[ Ctetraurelia__paratetr_1536
—— Paramecium_tetraurelia___paratetr_114227
Furgasonia_blochmanni__FurgaBloc_8819
Furgasonia_blochmanni__FurgaBloc_65312
Furgasonia_blochmanni__FurgaBloc_52535
. oxogluerate_dehydrogenase_subunit_E1_OGDH_Plagiopyle_fontata
0 Platyophrya_macrostoma__Platyphrya_248
Plalyophrya macrostoma__Playphrya 56005
0 __Platyphrya_22151
19 Platyophrya_macrostoma__ Platyphrya_ 21685
Platyophrya_macrostoma ___Platyphrya 26501
0 T} Alisterostoma_sp__Avistaro_60706
| _Sp__Aristero_86117
Anslercsloma _sp__Avristero_28751
_oxoglutarate_dehydrogenase_subunit_E1._OGDH__Metopus_cortortust
00 il =L i fogon __OGDH__Metopus_contortus
00 L— 2 oxoglutarate_dehydrogenase_ ST | —OGDH__Metopus contortus2
> - _subunit_ET__OGDH__Metopus_contortus4
C __gnl_Murano_sp_9785_1
bt _acuminatum___ 75323
100 | > - 1_130890
L s 36864
0 w | inclinatum__ Stromincl_9360
P L idium_inclinatum___Stromincl_22722
— 100 Halteria_grandinella__Halteria_46336
Halteria_grandinella__ Halteria_46346
o Euplotes_harpa__EuplHarp_1444
Euplotes_harpa__ EuplHarp_4366
L ——"Euplotes_harpa__ EuplHarp_63822
o  Protocruzia_adherens__ Protocral 39131
1 adherens__Protocruzi_59011
Protocruzia_adherens __Protocruzi_20517
GOH SIVAB E1 NODE. 2840, length 1902 cov 1 291268_g2444_i0__ORF_2_frame_3_transiation
LEG_mgen_OGDH_E1_NODE_31_length_55051_cov_38_129725__ORF_7_frame_3__translation
Litonofus_sp___Litonotus_405
o 00— XP_012333872_1_c - _ _E1_c \_fragile
w XP_008816437. X < L E1_ \_inui_San_Antonio_1
ml L— XP 0086261711 X E1 \_vinckei_vinckei
100 X X ) E1_ astaci
XP 008870444~ 1 X x  E1 —invadans
100 XP_008615062_1_c  C ;¢ ) E1_ _diclina_VS20
XP_008912119_1_c - ) E1_ _parasitica_INRA310
XP_ _7_¢ ¥ - ¢ para_halstedi
Tiarina_fusus__tiarina_9395
Tiarina_fusus__tiarina_166737
NP_191101 _E1_ ,_thaliana
NP_201376_ X e T psis_thaliana
0 g Stomb g m_ o
i . 1123304
» Tiarina_fusus__tiarina_122216
___gnl_Murano_sp_9342_5
Tiarina fusus__tiarina_9218
XP_016246185_1_ X _E1 c _immunda
XP_018689238 1 ¢ X X E1 _— recta
XP013281100_1 ¢ X ET_ pedrcso\ CBS_271_37
XP022497902_1_¢ X X _ET_ _nubica
XP 016621590 X E1 C _bantiana_CBS_173_52
XP~008724410_1_ X _E1 C carrionii_CBS_160_54
X 016259857 X X ) ET Exophiala
P_016234431 X X _ET_ Excphla\a spinifera
xP 0133192851 X X E1 " Exop
xp 016229357,1, X X _E1 Exophlala mesophila
B P_013256829_1_ X X . ET [ Exophiala_:  CBS_119918
XP_ Jaaroine X i _E1_ i i_CBS_650_93
XP_008710983 1_c . E1_ _europaea_CBS_107466
XP_001247826 2 X ) E1_ _immitis_
XP_002584627_1_ X X L ET _reesii_1704
XP 0107575687 X ET_ S_brasiliensis_Pb18
¢ X Aspergillus_T
XP 020119959 7 X _atroroseus
X X 7 _emersonii_CBS_393_64
X X ET_C __ Verruconis gallopava
X X _E1_ _apollinis_CBS_100218
_E1 ercupoazs
X . E1_ Fusarium_ 7600
XP_018251524_1_ _E_C Fusarium_ \_f_sp_lycopersici_4287
XP_025343511_1_ X . _E1 Candida.
XP_007875453_1_ . _E1_C s_murina_B123
XPT018224338 1 X X ) E1 s_carinii_B8O
XP 0182292311 ¢ X X E1 jiroveci_RU7
XP_012047379_1_¢ _ ¥ ) E1 C . var__grubii_H99
XPT568841 2 - _putative___Ci _var_i _JEC21
XP 003192274 1_O» X - putative___Ci s_gattii WW276
XP_019033496 1_ - X _E1_c {___Tsuchiyaea_wingfieldi_CBS_7118
XP 018998600_ x X ) E1 Ci BS_6039
XP_019013425 X X BT __Rwoniella_pini_CBS_10737 _
s 013253955 1 X X ~Kwoniella_dejecticola_CBS_10117
® P 019042 X ¥ E1 | “component | Kwomeua bestiolae_CBS__ 101 8
= X 01005485 1, X X CBS

NP _001003941_1_:
NP_001350452_1_;
NP001158508_1
XP_013300005_1_

L_iscform_2_precursor___|

I_isoform_4_precursor___}

ICisoform 3_precursor |
ing_ET_

Homo_sapiens
Flomo_sapiens
Homo_sapiens
Necator_

XP_014177826 1 X asahu var__asahil_CBS_2479
XP_0033 X X X ) E1_¢ ccinia_graminis_{__sp_tritici_CRL_75367003
- NP_002532_2 X LLisoform_1_precursor___Homo_sapiens



OGDHE?2 -

LLisoform_X2_Aplysia_californica_

XP_005094120_1_¢ :_residue_: t_of_pyruvate_ _complex_r
KAK3751103_1_hypothetical_protein_RRG08_019310_Elysia_crispata_
BFZ11185_1_hypothetical_protein_BSWGS_14223_Bradybacna_simiaris_
XP_050158007_1_ _residue_ X t_of_pyruvate_ ,_complex_r |_like__Physella_acuta_
CAL1538722_1_unnamed_protein_product_Lymnaea_stagnalis_
KAH9496687_1_hypothetical_protein_Biru_009659_Bulinus_truncatus_
XP_013084075_1_¢ :_residue_: ¥ t_of_pyruvate_t _complex_ I_like_isoform_X2_Biomphalaria_glabrata_
XP_070209445_1_¢ _residue_ t_of_pyruvate_ ,_complex_t |_like__Littorina_saxatilis_
PVD32536_1_hypothetical_protein_C0Q70_07976_Pomacea_canaliculata_.
KAKG167977_1_hypothetioal_protein_SNE40_021891_Patella_caerulea_
XP_ ine_residue_ : t_of_pyruvate_ :_complex_r |Llike__C ¥ .
CAH1772921_1_unnamed_protein_product_Owenia_fusiformis_
XP_013383918_1_¢ _residue_ _of_pyruvate_ _complex_r |_like_Lingula_anatina_
GFR28135_ 1 :_residue_ : t_of_pyruvate_ :_complex_r L )_clavata_
:_residue_ t_of_pyruvate_ complex_t Araneus_\ -
KAG8192996 1_hypothetical_protein_JTE90_028116__Oedothorax_gibbosus_
XP_042903142_1_di ine_residue_ X _of_pyruvate_ complex_r LF X
XP_046437738_1_¢ _residue_ _of_pyruvate_ _complex_t |_like__Daphnia_pulex_
KAF4517593_1_hypothetical_protein_B566_EDAN00B582 _ Ephemera_danica_
XP_067142614_ 1 i _residue_ ¥ _of_pyruvate_ _complex_ e _vittatus_
XP_( :_residue_ :_ t of_pyruvate_ _complex_ I_lie_Tachypleus_tridentatus_
XP_031 561753 _residue_ ¥ f_pyruvate_ _complex_ |_like__Actinia_tenebrosa_
XP_ _ :_residue_: ¥ t_of_pyruvate_ _complex_ Exaiptasia_diaphana_
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XP_019443516_1_PREDICTED__ , residue_: t_3_of pyruvate_ _complex__r I_like_isoform_X3__Lupinus_angustifolius_
XP_019425296_1_PREDICTED_ , residue_: t 2_of pyruvate_ _complex__r |_like_isoform_X2__Lupinus_angustifolius_
KAK7255646_1 nypomemcal protein_RIF29_29061_Crotalaria_pallida_
XP. ine_residue_: _2_of_pyruvate_ ,_complex_r |_isoform_X2__Glycine_max_
1o KAL5171365_1_Din . residue._ _2_of_pyruvate_ _complex_r |__Glycine_soja_
4 KAG4939959_1_hypothetical_protein_JHK87_043830__Glycine_soja_
i XP_027335374_1_di ine_residue_ _2_of_pyruvate_ ._complex_1 L_like_isoform_X2_Abrus_precatorius_
1o KAI4329127_1_hypothetical_protein_L6164_021425_Bauhinia_variegata_
KAI4355475_1_hypothetical_protein_L6164_004247_ Bauhiria_variegata_
[10p- WO G89389_1_hypothetical_protein_DCAR_0208627__Daucus_carota_subsp__sativus_
XP_017219712_° ,_residue_: t_2_of pyruvate_ ._complex__r | like__Daucus_carota_subsp__sativus_
CAMB8956384_1 unr\amed i_protein_product__Rhodiola_k KInIGWII
XP_052182102_1_di ine_residue_ t 2_of pyruvate_ ,_complex__r |_like__Diospyros_lotus_
GMH14224_1_hypothetical_protein_Nepgr_016065__Nepenthes_gracilis_
2 GABA8BE569_1_hypothetical_protein_Tripe_018517__Triphyophylum_peltatum_
XP_021856521_2_ . residue_: t 2_of pyruvate_ ,_complex_r |_Spinacia_oleracea_
XP_010692305_ _residue, _2_of_pyruvate_ _complex_1 isoform_X2_ Beta_vulgaris_subsp__vulgaris_
KAJB560502_1_hypothetical_protein_K7X08_022362__ Anisodus_acutangulus_
PHT75188_1_hypotheical_protein_T459_18710_Capsioum_annuum_
XP_009795180_1_ _residue_ {_2_of_pyruvate_¢ _complex_1 |_like__Nicoiana_sylvestris_
KAL3528607_1_hypothetical_protein_ACHSRR_007929_Cinchona_calsaya_
KAL6996300_1_ residue _Sarracenia_purpurea_var_burkii_
L KAAB531240_1_hypothetical_protein_F0562_005949_ Nyssa_sinensis_
62 109 NP_001031186_1_Dinydralipoamide_acetyltranserase_long_form_protein_Aratidopsis_thaliana_
— A AAD25602_1_Putative_di w psis_thaliana_
XP_009146432_1_¢ . residue_ ¥ t_2_of pyruvate_¢ complex__1 | Brassica_rapa_
i — XP_021892273_1_c residue_t ¥ t_2_of pyruvate_¢ complex__1 I_like_isoform_X2__Carica_papaya_
OMO70714_1_Biotin_lipoy!_attachment__Corchorus_capsularis_
EXVF2517A |_hypothetical_protein_REPUB_Repub13aG0190600__Reevesia_pubescens_
GKV00844_1_hypothetical_protein_SLEP1_g13462_Rubroshorea_leprostia_
0 € XP_021638672_2_ _residue_ g {_2_of_pyruvate ¢ _complex_r I__Hevea_brasil
XP_021610176_1_ residue_ {2_of_pyruvate ¢ _complex_1 I_Manihot_esculenta_
KAL5824302_1_hypothetical_protein_ACOSQ3_020365_ Xanthoceras_sorbifolium_
P— KAF5188908_1_Dinydroli _residue_ Y _of_pyruvate ¢ _complex__Thalictrum_thalictroides_
XP_010242279_1_PREDICTED_ ¢ i _residue_ Y {_2_of_pyruvate_ _complex_r |_like_ Nelumbo_nucifera_
{p- KAK4591195_1_hypothetical_protein RGQ29_021408_Quercus_rutra_
) 1_D _long_form_protein__Prunus_dulcis_
XP_020682619_1_ ,_residue_: t 2_of pyruvate_ _complex__r Dendrobium_catenatum_
é‘% XCH44512_1_¢ ,_residue_ 2/ roxburghii_
KAK8957232_1_hypothetical_protein_KSP39_PZI000371__Platanthera_zijnensis_
KALB072076_1_ t_of_pyruvate_¢ _complex__E X
100 tr AOA1RZBRBS AOA1R2BR88_9CILI_Di e t_of pyruvate _complex_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_20720_PE_3_SV_1
Li{jtw\wsmo AOAAUSJY10_9CILI_Di t_of_pyruvate_ _complex_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC53321_PE.
r_ADAAUSKKT4_ADAAUSKKT4_SCILI_Acetyltransferase_component_of_pyruvate_dehydrogenase_complex_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC59777_PE_3_SV_1

pyruvate_dehydrogenase_E2_subunit__Nyctotherus_ovalis_

AAV32096_1_|

_of_pyruvate_¢ _complex_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_35121_PE_3_SV_1

\r_AOATR2AT24_AOA1R2AT24_9CILI_D




PS5CDH - pyrroline-5-carboxylate dehydrogenase

XP_067820228_1_hypothetical_protein_CCR75_004221_Bremia_lactucae_
CAH0482197_1_unnamed_protein_product__Peronospora_belbahrii_
70 KAL3672296_1_Mitochondrial_fission_1_protein__Phytophthora_oleae_
KAL4160621_1_mitochondrial_membrane_protein__Phytophthora_ramorum_
KAG3106496_1_putative_aldehyde_dehydrogenase__Phytophthora_idaei_

1do|- XP_024585232_1_delta_1_pyrroline_5_c X X I like_F para_halstedi_
KAI9921333_1_hypothetical_protein_PsorP6_001804__Peronosclerospora_sorghi_
KAF1332420_1_Aldehyde_ ,_partial_Globi \_splendens_

TMW63749_1_hypothetical_protein_Poli38472_002690_Pythium_oligandrum_
KAJ0397128_1_hypothetical_protein_ATCC90586_006296__Pythium_insidiosum_
CCl44680_1_unnamed_protein_product_Albugo_candida_

XP_008611922_1_aldehyde_t = _diclina_VS20_

0QS02563_1_delta_1_pyrroline_5_ X _12A1_r Llike__" _clavata_

KAJ1433135_1_Aldehyde_histidinol_dehydrogenase__Ochromonadaceae_sp__ CCMP2298_

WIA29394_1_hypothetical_protein_OEZ86_011898_Tetradesmus_obliquus_

KAI8102870_1_hypothetical_protein_M9434_005662__Picochlorum_sp_ BPE23_
8f— MBU49561_1_hypothetical_protein__Deltaproteobacteria_bacterium_

' TNE49509_1_MAG_aldehyde_ _family_protein_D: _bacterium_
b MCB9640177_1_aldehyde_ ,_family_protein__} ,_bacterium_
MCK6510232_1_aldehyde_ _family_protein_! _bacterium_
KAK3236859_1_Mitochondrial_fission_1_protein__Cymbomonas_tetramitiformis_
100 ir_ADAQ78BBU4_AOAO78B8U4_STYLE _aldehyde_dehydrogenase_ NAD____OS_Stylonychia_lemnae_OX_5949_GN_Contig6139_g6566_PE_3_SV_1
100 ’L{—C tr_GOQWT6_GOQWT6_ICHMU_Aldehyde_dehydrogenase_domain_containing_protein_OS_Ichthyophthirius_muttifilis_OX_5932_GN_IMG5_134990_PE_3_SV_1
AOAAUSJD38_AOAAUSUD38_SCILI_s ,_CoA_acylating__OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC30608_PE_3_SV_1

L tr_ADAOVOQXE7_AOAOVOQXE7_PSEPJ_Aldehyde_histidinol_dehydrogenase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_11531_PE_3_SV_1
r_ADAAUSKIQ4_AOAAUSKIQ4_9CILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Blepharisma_stoltei OX_1481838_GN_BSTOLATCC_MIC64080_PE_3_SV_1
tr_ADATR2C120_AOA1R2C120_9CILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_16596_PE_3_SV_1
tr_AOATR2CBZ7_AOA1R2CBZ7_9CILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_11999_PE_3_SV_1
tr_AOAOVOR2B5_AOAOVOR2B5_PSEPJ_Aldehyde_histidinol_dehydrogenase_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_03526_PE_3_SV_1
tr_Q22E77_Q22EZ7_TETTS_Delta_1_pyrroline_5_ X _0S_ Lt jla_strain_SB210__OX_312017_GN_TTHERM_00822160_PE_3_SV_1
tr_ADABSTKCQ9_AOABS1KCQY_PARPR_Aldehyde_dehydrogenase_domain_containing_protein_OS_Paramecium_primaurelia_OX_5836_GN_PPRIM_AZ9_3_1_T0200117_PE_3_SV_1
tr_AOABS1V2B5_AOA8S1V2B5_9CILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Paramecium_pentaurelia_OX_43138_GN_PPENT_87_1_T0540102_PE_3_SV_1
tr_ADABSTWH76_AOABSTWH76_PAROT_Aldehyde_dehydrogenase_domain_containing_protein_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0950132_PE_3_SV_1
tr_AOCTF2_AOCTF2_PARTE_Chromosome_undetermined_scaffold_27_ whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5838_GN_GSPATT00010303001_PE_3_SV_1
tr_ADABSTMRW2_AOABS1MRW2_9CILI_Aldehyde_dehydrogenase_domain_containing_protein_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T0440128_PE_3_SV_1
tr_AOAO7BANGS_AOAO78ANGS_STYLE_Probable_aldehyde_dehydrogenase_like_OS_Stylonychia_lemnae_OX_5949_GN_Contig6753_g7225_PE_3_SV_1
tr_AOAAD1UGZ0_AOAAD1UGZ0_EUPCR_Aldehyde_dehydrogenase_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS6544_PE_3_SV_1
Ir_AOAAD1XBL5_AOAAD1XBL5_EUPCR_Aldehyde_dehydrogenase_domain_containing_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS6331_PE_3_SV_1

MDR3737292_1_aldehyde_ _family_protein_Aci _bacterium_
SIVAB_PSCDH_NODE_5525_length_1390_cov_10_316706_g4883_i0___ORF_1_frame_1_translation
SIVAB_P5CDH_NODE_7959_length_1114_cov_27_061803_g7087_i0__ORF_1_frame_1_translation
1) LEG_mgen_PSCDH_NODE_1525_length_10101_cov_46_353519___ORF_1_frame_1_translation
LEG_P5CDH_NODE_2059_length_1707_cov_20_753366_g1438_i0O__ORF_1_frame_3_translation
190 KAGE543072_1_hypotheical_protein_Mapa_015568_Marchantia_paleacea_

OAE23510_1_hypothetical_protein_AXG93_33351000_Marchantia_polymorpha_subsp__ruderalis_

KAL2622513_1_hypothetical_protein_R1flu_002718_Riccia_fluitans_

CAM6127314_1_unnamed_protein_product_Calypogeia_fissa_
19 KAL5722649_1_L_glutamate_gamma_ - |
PIA62552_1_hypothetical_protein_AQUCO_00200515v1_Aquilegia_coerulea_
XP_056175346_1_probable_aldefyde_dehydrogenase__Syzygium_oleosum_
KAI6683004_1_hypothetical_protein_NL676_028917__Syzygium_grande_
F XP_021904709_1_delta_1_pyrroline_5_ :_12A1_mi ial_Carica_papaya_

KAJ6868770_1_aldehyde_dehydrogenase_isoform_X2__Populus_alba_x_Populus_x_berolinensis_
GAV73826_1_Aldedh_domain_containing_protein_Cephalotus_follicularis_
XP_050376092_1_probable_aldehyde_dehydrogenase_ Argentina_anserina_

E KAL5544405_1_hypothetical_protein_UIMin_008189__Ulmus_minor_

PQQ10169_1_delta_1_pyrroline_5_ : . 12A1_mi __Prunus_yedoensis_var__nudifiora_
KAE8124070_1_hypothetical_protein_FH972_018980_Carpinus_fangiana_
KAJ7956352_1_Aldehyde_dehydrogenase__Quillaja_saponaria_

%c;\mmm 6_1_unnamed_protein_product_Viola_epipsia_

XP_008437552_2_probable_aldehyde_dehydrogenase_isoform_X1_Cucumis_melo_
KAL5747399_1_hypothetical_protein_ACOSQ2_024696__Xanthoceras_sorbifolium_
AMJ39521_1_aldehyde_dehydrogenase_12A1_Bixa_orellana_
GKV14099_1_hypothetical_protein_SLEP1_g25018__Rubroshorea_leprosula_
KAL9439354_1_hypothetical_protein_AB3S75_024921__Citrus_x_aurantifolia_
XP_065852163_1_probable_aldehyde_dehydrogenase_isoform_X1_Euphorbia_lathyris_
Q40255_1_RecName__Full_Probable_aldehyde_dehydrogenase__AltName__Full_Flax_inducible_sequence_1__Linum_usitatissimum_
NP_568955_1_aldehyde_dehydrogenase_12A1_ Arabidopsis_thaliana_

— XP_047330347_1_delta_1_pyrroline_5_¢ : ¢ :_12A1_ _Impatiens
CAL5362164_1_unnamed_protein_product__Camelia_sinensis_
XP_028120995_1_probable_aldehyde_dehydrogenase__Cameliia_sinensis_
CAM5848203_1_unnamed_protein_product__Calluna_vuigaris_

XAR63816_1_L_glutamate_gamma_s X
_1_probable_aldehyde_dehydrogenase__Ipomoea_t
VFQ67219_1_unnamed_protein_product__Cuscuta_campestris_
NP_001333614_1_probable_aldehyde_dehydrogenase__Solanum_lycopersicum_
KAL7139176_1_hypothetical_protein_ABFS83_09G033400__ Erythranthe_nasuta_
XP_051123252_1_probable_aldehyde_dehydrogenase__Andrographis_paniculata_
KAH6799045_1_aldehyde_dehydrogenase_12A1_Perila_frutescens_var_frutescens_
KAI3454636_1_hypothetical_protein_Pfo_011299__Paulownia_fortunei_

KAGB379134_1_| I_protein_BUALT_| )__Buddleja_attemifolia_
KVI06399_1_Aldehyde_dehydrogenase__conserved_site_containing_protein__Cynara_cardunculus_var_scolymus_
XP_023757316_1_delta_1_pyrroline_5_¢ 21 | Lactuca_sativa_

©

_excelsa_

GEY21651_1_delta_1_pyrroline_5_¢ ¥ _12A1_mi ial_Tanacetum_ ,
B XP_043617643_1_probable_aldehyde_dehydrogenase__Erigeron_canadensis_
XP_071712522_1_probable_aldehyde_ __Rutidosis_|

KAI3726899_1_hypothetical_protein_L1987_66706__Smallanthus_sonchifolius_

? KAI3685150_1_hypotheical_protein_L6452_34385_Arctium_lappa_
CAI9266705_1_unnamed_protein_product_Lactuca_saligna_

PWAB4121_1_aldehyde_dehydrogenase_12A1_ Artemisia_annua_

XP_063935066_1_delta_1_pyrroline_5_ ¥ _12A1_mi LLisoform_X1_Daucus_carota_subsp__sativus_
KAL3528342_1_hypothetical_protein_ACHSRR_007664__Cinchona_calisaya_
0 XP_050871014_1_delta_1_pyrroline_5_ 12A1_mi |__Lathyrus_oleraceus_

XP_057723090_1_probable_akdehyde_dehydrogenase__Arachis_stenosperma_
CAMB8982284_1_unnamed_protein_product_Rhodiola_kirlowii_
KAF8390248_1_hypothetical_protein_HHK36_024773__Tetracentron_sinense_
XP_042499447_1_delta_1_pyrroline_5_ _12A1_mi
XP_021850981_1_probable_aldehyde_dehydrogenase__Spinacia_oleracea_
I XP_021761666_1_probable_aldehyde_dehydrogenase__Chenopodium_quinoa_
It XP_010678575_2_probable_aldehyde_dehydrogenase__Beta_vulgaris_subsp__vulgaris_
KAK9669284_1_hypothetical_protein_RND81_13G121200__Saponaria_officinalis_
KAL8141940_1_hypothetical_protein_V2J09_014972_ Rumex_salicifolius_
KAL9252792_1_putative_aldehyde_dehydrogenase__Drosera_capensis_
KAK4744479_1_hypothetical_protein_SAY87_010791_ Trapa_incisa_
9 KAK8457341_1_hypothetical_protein_SEVIR_3G168700v4__Setaria_viridis_
NP_001296799_1_Probable_aldehyde_dehydrogenase_Zea_mays_
KAL6618874_1_hypothetical_protein_ ACP70R_034013_Stipagrostis_hirtigluma_subsp__patula_
CAM0954289_1_unnamed_protein_product_Alopecurus_aequalis_
KAJ3695023_1_hypothetical_protein_LUZ60_000400_Juncus_effusus_
XP_072993433_1_probable_aldehyde_dehydrogenase_isoform_X2__Typha_latifolia_
XP_042428000_1_delta_1_pyrroline_5_ : _12A1_ ial_lie__Zingiber_officinale_
XP_020692290_1_probable_aldehyde_dehydrogenase_isoform_X1__Dendrobium_catenatum_
KMZ56434_1_putative_aldehyde_dehydrogenase__Zostera_marina_
L XP_057839411_1_probable_aldehyde_dehydrogenase__Cryptomeria_japonica_
L~ KAH8939454_1_hypothetical_protein_BDL97_15G038000__Sphagnum_fallax_

ia_integrifolia_
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Protocruzia_adherens__Protocruzi_52449
Protocruzia_adherens__Protocruzi_18137
Protocruzia_adherens__Protocruzi_41376
KYC53411_1_lipoprotein_Nipl___Arc_I_group_archaeon_ADurb1013_Bin02101

ODS40035_1_hypothetical_protein_A7315_09850___Candidatus_Altiarchaeales_archaeon_WOR_SM1_79
GAP71727_1_hypothetical_protein_SAMD00024442_17_27___Candidatus_Symbiothrix_dinenymphae
XP_001015265_2_tetratricopeptide_repeat_protein___Tetrahymena_thermophila_SB210

¥ __Tetrahymena_thermophia_SB210

Candidatus_Melainabacteria_bacterium_GWF2_32_7

XP_001026739_1_tetratricopeptide_repeat_protein
OGHIB507_1_hypothetical_protein_A2104_03965
in___Flammeovirgaceae_bacterium_311

7

PDHE1A - Pyruvate dehydrogenase E1A

Para_scaffold_22747

WP_061991680_1_ATPbinding_protein
_sp_|
__gnl_Murano_sp_11247_4
5 Nitrospina_sp_ SCGC_AAAT99_A02
filamentous_cyanobacterium_ESFC1
SPINDLY

AltName_FullOGIcNAC_AltName_FullOGT

KMP12220_1_hypothetical_protein_UR09_01625
WP_018398505_1_tetratricopeptide_repeat_protein___f
$p|Q7V4GO_1|YCF3_PROMM_RecName_FullPhotosystem_|_assembly_protein_Ycf3
UDi

p|Q96301_1|SPY_ARATH_RecName_| X
spl018158_2/0GT1_CAEEL_RecName_FullUDI !
WP_041962598_1_tetratricopeptide_repeat_protein___Sulfurospirillum_cavolei
0GQ37475_1_hypothetical_protein_A3H47_07985____Deltaproteobacteria_bacterium_RIFCSPLOWO2_02_FULL_42_39

OHB40280_1_hypothetical_protein_A2069_02630___Planctomycetes_bacterium_GWB2_41_19
___Planctomycetes_bacterium_RIFCSPLOWO2_12_FULL_50_35
Leptospira_borgpeterseni_str__200701203
_SB210

OHC04896_1_hypothetical_protein_A3G17_02410,

01533_1_tetratricopeptide_repeat_protein___|
EAS00854_1_tetratri _repeat_protein_r

Tetrahymena_thermophila_SB210

XP_001022362_2_tetratricopeptide_repeat_protein___°
sp__Para_scaffold_26731
Arcobacter_butzleri_JV22

protein_alpha_AltName_FullAlphaSGT

EFUB9068_1_conserved_hypothetical_protein___/

WP_043115917_1_sulfotransferase_family_protein___Solemya_velum_gill_symbiont
X ___Methylohalobius_crimeensis
sp|QBBJUO_2|SGTA_MOUSE_RecName_FullSmall X ¥
ide_r ining_protein_2

___ORF_20_frame_2_transiation
ORF_1_frame_3_translation
translation

2_i0___ORF_1__frame_1_!

WP_022947893_1_sulfotransferase_family_protein

$pl013797_1|SGT2_SCHPO_RecName_FuliSmall_g
$plQ58823_1[Y1428_METJA_RecName_FullTPR_repeatcontaining_protein_MJ1428

Thermodesulfovibrio_thiophilus

100 LEG_mgen_PDH_E1a_NODE_43_length_51874_cov_79_164261
LEG_PDH_E1a_NODE_4576_length_1080_cov_2_045680_g3769_i0.
SIVAB_PDH_E1a_NODE_5399_length_1408_cov_8_437158_g4762_i0.
Pyruvate_Dehydrogenase_alpha_subunit_E1_Plagiopyla_frontata
Pyruvate_Dehydrogenase_alpha_subunit_E1_Metopus_contortus

WP_028845431_1_tetratricopeptide_repeat_protein___"
Pyruvate_Dehydrogenase_alpha_subunit_E1_Metopus_contortus1

BAS80837_1_0s0290739600___Oryza_sativa_Japonica_Group
CAK39718_1_unnamed_protein_product___Aspergillus_niger

OON21372_1_pyruvate_¢ dehydrogenase E1_component_subunit_alpha_domain_protein___Opisthorchis_viverrini

alpha, recursor___Caligus_clemer

Salmo_salar

XP_002112864_1_expressed_hypothetical_protein___Trichoplax_adhaerens
t_subunit_z

L ACO14876_1_Probable_pyruvate_
ACN11106_1_Pyruvate_dehydrogenase_E1_component_s subunll a\pha Somatic_form_mitochondrial_precursor__
sp|P48277_1|YCF37_CYAPA_RecName_FullUncharacterized_protein_ycf37
sp|Q8NBPO_3[TTC13_HUMAN_RecName_FullTetratricopeptide_repeat_protein_13_ShortTPR _repeat_protein_13
sp|F4JS25_1|SRFR1_ARATH_RecName_FullSuppressor_of_RPS4RLD_1_AltName_FullProtein_SUPPRESSOR_OF_npr11_CONSTITUTIVE_5_ShortAtSNC5
splQ867T7_1INCFA_DICDI_RecName_FullNADPH_oxidase_activator_ShortNOX_activator_AltName_Fullp67phoxlike_factor

Pseudocohnilembus_persalinus
_repeat_t 4
|_precursor___Salmo_salar

Osmerus_mordax

KRX09731_1_hypothetical_protein_PPERSA_02603
Planctomyces_sp__ SHPL14
Lentisphaerae_bacterium_GWF2_44_16

AMV19826_1_cellulose_synthase_subunit_BcsC.
0GV50125_1_hypothetical_protein_A2017_03460___|
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PDHEI1A - Pyruvate dehydrogenase E1B
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PDHE?2 — Pyruvate dehydrogenase E2
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PEPCK - phosphoenolpyruvate carboxykinase
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_GTP___Fragment_0S_Spongospora_subterranea_OX_701: SV_1
> Fragment__OS_Reliculomyxa_filosa_OX_46433_GN_RF|_06270_PE_3_SV_1
_0S_Cafeteria_roenbergensis_OX_33653_GN_FNF27_00063_PE_3_SV_1

= tr_XBNX09_XENX09_RETFL_| Jmsphoem\wmvale carboxykinase_GTP.

MFT4552752_1
MFQ5728948_1_phosphoenolpyruvate_carboxykinase__ GTP

NGX43149_1_Phosphoenolpyruvate_carboxykinase__GTP__Chlamydiota_bacteri
e 013442635 1_plosptoenoipmivel catbouykirase GTP__ Waddle o ehoncropiila_
,_GTP__Waddliaceae_bacterium_

= Cozaosss 1 Prsphoendpyruvee _carboxykinase__GTP__( Conddatue Rubldus mataiensie_
_bacterium_
X ._GTP__1 Wadﬂhaceae bacterium_
WP_059359097 1. _
MCB1111354_1_phosphoenolpyruvate_carboxykinase__( GTP >__Chlamydiia_bacterium_
GTP__Chiamydiota_bacterium

SCC90259_1.f X . GTP__( _bacterium_SCGC_AG-110-P3_
KAF3362278 1§ ¥ _GTP__ Chlamydiales_bacterium_STE3
X _GTP_( bacterium_
T DIBING DSBS, HETES X . GTP_0S_ \_pallidum_strain_ATCC_26659__Pp 5__PNS00_OX_670385_GN_PPL_08044_PE 3 SV_1
alb 5p_Q86924_PCKGM_DICDI_f S Gseoidoum. OX 2663 CR_p0ka. PE 3 SV 1
e oa«aasass _1_phosphoenolpyruvate_carboxykinase__GTP__putative Acamhamoeha 1_castellanii_str_Neff_
UN0S23 1 GTP,
L \Gxizoas, 1 Fhenproancimnte. rbocpinase G5 ~Chiamyon. badanin.
HUHG4863_1_phosphoenolpyruvate_carboxykinase__GTP__Syntrophales_bacterium_
TR278608_1_MAG. . GTP__| _bacterium_
o i ¥ _GTP_  bacterin_
MDP2302937 -« _GTP_| _bacteri
o OE91865. 1 MAG_| ¥ nase__GTP__ bamnum PtaU1_Bin231_
4_1_MAG_ ¥ . GTP_ b
NLU1BSZU 1§ . GTP__| D bacienm
Sp_QIAGJE_PCKG_MYCSM_F X _GTP_05S ] \_smegmatis_OX_1772_GN_pckG_PE_1_SV_1
5p_A0QP32_PCKG_MYCS2 § X . GTP_0S | \_smegmatis_strain_ATCC_700084__mc_2 155_OX_246196_GN_pckG_PE_1_SV_1
sp_ AIKFBI PCKG_MYCBP. X _GTP_0S | \_bovis_strain BCG__Pasteur_1173P2_OX_410289_GN pckG_PE 2 SV_1
AEM1_PCKG_CORGL | ¥ __GTP_0S_ jutamicum_strain ATCC_13032___DSM_20300___JCM_1318__ BCRC_11384__CCUG_27702__LMG_3730__ NBRC_12168___NCIMB_10025_
o oo AMFQUT_POKG.SA ¥ ;_GTP_0S ¢ _erythraea_strain ATCC_11635__ DSM 40517__JCM 4748 1| NBRC 3426 NCIMB_8594__NRRL_2338_OX_405948_GN_pckG_PE_3_SV_1
r_ADASQOC119_ADAIQUC119_SPOAL | ¥ _GTP_0S |  breviuscula_OX_2022672_GN_LUZ63_020387_PE_3_SV_1
spQE2IT1,PCKG STRAW| X _GTP_0S avefmm\sisnam,ATCCjﬂ67~DSMJS&BZ*JCM,SOVO*NBRCJ4893*NC\MBJROA*NRRL,ME()*MA—ASB070XJZIBGZ,GNJGKG,PEJ,SVJ
GTP. _bacterium_
X X . _GTP_ _bacterium_
HX\V06347_1 X _GTP_ bacterium_
-« _GTP_ _bacterium_
§ X . GTP_ s acterium_
¥ ._GTP__J . bacterium_
¥ . GTP__/ _bacterium_
BN X . GTP__  bacterium_
1 MAG_ : _GTP_ _bacterium_
X . GTP__/ s bacterium_
_GTF_Trgicbaks bacietum_
_GTP_|
GTP__: a_bacterium_
F bhosphoenolpyruvats. carboxykinass— GTP_ Clostridkim_
o= WP_003574551_1 Dhospmemlpyrwale carboxykinase_( ew __Acetivibrio_thermocellus_
WP 015358698 1 . GTP_ \_stercorarium_
MGI5850951_1 - . TP7 s bacterium _
7 WP_3304033¢ _GTP__Herbinix ! _
o NSW92656_1_phosphoenolpyruvate_carboxykinase__¢ GTP_Bacioa bacietum_
HHV60407 1 | TP Clostridaceae_bacterium_
WP_092282778_1 . GTP__C r_faecalis_
MGT5870525_1_phosphoenolpyruvate_carboxykinase_GTP__Bacilota | bacterum_
5p_083159_PCKG_TREPA_Phosphoencipyruvate_carboxykinase__GTP_OS_Treponema_pallidum_strain_Nichols__OX_243276_GN_pckG_PE_3_SV_1
3? WP 285547072 1 phosprosnolpyvele catonkirase GTF_ Fanisihacr persica
b QUL PG, BURMIA. Prespmcanapmrond. cariinase. QTP 05, Burkraidria male_s simin ATCC_23344. X 243160 GN peic PE_3 SV.9
8 5p_Q63VB7_PCKG_BURPS_Phosphoendipyruvate_carboxykinase_GTP_OS_Burkholderia_pseudom train_K96243_OX_272560 GN_pckG_PE 3 SV_1
55-GBY3G3_POKG_RALN1 Phosphoonopyrials, SafboryKinase. _GTP 05 Ralsionia. ncoranas.  svaiiATGC_BAR 1174 GMI1000_ O 267608 GN. 5okG,_PE_3_SV.
- GrVAKS_PCKG_BORPA Phosphoenalpynnate carboxinese _GTP 08 Bordeels_parapertussis_strain 12822__ATCC_BAA-587 NCTC_13253__0)(_257311_GN_pckG_FE_J_SV_1
'WJQ9_PCKG_BORBR_Phosphoenolpyruvate_ carbonykiase_ GTF 0S_Bordetella_bronchiseptica_strain / ATCC B 568__| NCTC a2z RBS0_OX 267310 G pekG PE_3 SV_1
sp_ aspzps PCKG_AROAE | >G5 aromaticum_ strain_DSM LMG EbNT_OX_j [ GiTy | ZGN_pckG_PE_3 SV._
)_9AL S, Chmmera vsha ccmpzm ox 1169474 GN cw 16186_PE_3_SV_1
+p GOB262 POKG CHLLL Phasphoenmpyrwaie carboxykinase_GTP_OS_Chiorobium_limicola N_pckG_PE 35
72 5p_QBKAD1_PCKG_CHLTE ¢ . GTP_0S_ o st ATCC 49652__| o 12025 NGRC 103806___TLS_OX_{04438_GN_pokG_PE_3_SV_1
Sp Q746Y3_ PCKG_GEOSL_Phosphoenapyruvate_carboxykinase _ GTP_OS_( Geobacter_suleducori_stain ATCC 51573__DSM 12127__PCA_( Ox. 243231_GN_pckG_PE_3_SV._
tr_AOA1J4JTX4_AOATJAJTX4_IEUKA X . % _foetus_OX_1144522_GN_pckG_PE_3_SV__
XP OB8389253 1 . GTP__ Joe«us,
tein_kinase_C-like_1_Tritrichomonas_musculus
72| A I RGEKUT AZEKUT TRV srosphosralpyinate crtessiimace. GTP_0S Tromoras  vaginals_sirin ATCC_PRA-98__G3_OX 412133_GN_TVAG_310250_PE_3_SV_1
- 4ZITE481 1 plosphoenolpvste_carboxinese _GTP__Candiatis Spyradosoma_sp_SG
GTP__! \_bacterium_
% MOCa8346051 brespomnsloyvate-carboninase—GTP— Opfuiaet. perin
r_ADAGB2L079_AOAGB2L079_IEUKA Dmspmem\wmvam carboninase._ GTP_OS_Arcella_intermedia_OX_1963864_PE_3_SV_1
100 by BaUDY7 POKG ANASK 05/ K_OX_447217_GN_pckG_PE_3 SV_1
100 Q2IFT1_PCKG_ANADE | ¥ 7(37?705, x _strain_2CP-C__OX_290397_GN_pckG_PE_3_SV_1
¥ B1G2Y5 BIGZYS ENDTX ¥ _GTP_0S | i _OX_1408204_GN_pckG_PE_3 SV_1
0 100 — sp_C6A0S4_PCKG_THESM | X __GTP_OS _sibiricus_strain_DSM_12597__ MM 739__OX_604354_GN_pckG_PE_3_SV_1
6F49_PCKG_THEKO | ._GTP_0S  kodskarensis_stain ATCC BARD1S__ICH_12380,__KODT._OX 614 _GN_pckG_PE_1_SV_1
AGA9QOLAHA_ADAIQOLAHA4_ANAIG nava OX_1746090_GN_MO811_11894_PE_3_SV_1

1 AUD3GS_ATDIGS_ PARTE _phosphoerolpyuvate_cartosykinase ATP_0S | Paramecium_tetraurelia ox sasa GN_ ESETT000T 074001 _PE_3_SV._
L AODD97 ~AODD97_PARTE_phosphoenolpyruv: xykinase _ATP_OS_Paramecium_tetraurelia_OX_5838 GN_GSPATT00015673001 PE_3 SV 1
DESST ABSST PATE progpnoenopyrovais. carsomkinase ATS O 1 5888_GN_GSPATT00031820001_PE 3 SV_1
[X nupw _I7LTP1_TETTS phosphoendlpyruvate_carboxykinase_ ATP__OS s _OX _GN_ X
_ADADT8B164_AOAO78B164_STYLE_phosphoenolpyruvate_carboxykinase_ATP__OS_Stylonychia_lemnae_OX_5949_GN_Contig18685_g
r persalinus_OX_266149_GN_PPERSA 07136_PE 3 SV_1
5p_B5X574_PCKA2_ ARATH_Phosphoenalpyruvate_carboxykinase_ ATP__2_OS_Arabidopsis_thaliana_OX_3702_GN_PCK2 PE_1_SV.
5p_Q9T074_PCKAT_ARATH_Phosphoenolpyruvate_carboxykinase _ATP__1_OS_Arabidopsis_thaliana_OX_3702_GN_PCK1_PE_1_SV_1
] mzose PCKA CUCSA  Phosphosndpynuvate. Carboxykinese_ATP. os " Cucumis_sativus_OX_3659_GN_PCK_f PE 2. SV
13335_GN_pckA PE_1_SV_1
G Ko O 53533 TN pckA PE_
>_0S_Candidatus_Francisella_endociiophora_OX_653937_GN_pckA_PE_3_SV_1

\_spirostomi_OX. 2808987 GN_pckA_PE 3 SV
DSM_579__HB3 _OX_300852_GN_pckA_PE_1_SV_1

9460_PCKA_AN,
sp_t P22259 PCKA_ECOLI Phusphuenu\pyruvate carboxykinase__ATP_ os Escheﬂcma _col,

r_AOAGATY140_AOAGATY140_OHYPH_f
sp_C OﬁSLLS "PCKA_THET8_Phosphoenolpyruvate_carboxykinase__ATP__OS_Thermus. msrmopmlus sirain_ATCC_27634_
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PHOe -

XXQ39895_1_Phosphoglycerate_mutase_ 2_3 ¢ _dependent__| i _brassicae_
CAJ1358255_1_unnamed_protein_product_Effrenium_voratum_
KO023933_1_hypothetical_protein_Ctob_000337__Chrysochromulina_tobinii_
CANO0278047_1_unnamed_protein_product _partial__Schizocladia_ischiensis_
CAM9989815_1_unnamed_protein_product_partial_Discosporangium_mesarthrocarpum_
CANO172653_1_t unnamed_protem_producl Dictyota_dichotoma_
CAM9713021 med_protein_product__partial__Desmarestia_herbacea_
CAN021EQ76 1 unnamsd i_protein_product__partial__Saccharina_latissima_
CBJ29231_1_conserved_unknown_protein__Ectocarpus_siliculosus_
CAM9552648_1_unnamed_protein_product_Pylaiella
CAM9746879_1_unnamed_protein_product _partial_Myriotrichia_clavaeformis_
CAM9126882_1_unnamed_protein_product__Sphaerotrichia_firma_
CAM9591407_1_unnamed_protein_product__Chordaria_linearis_
CAF0924842_1_unnamed_profein_product_Didymodactylos_carmosus_
CAF0751381_1_unnamed_protein_product_Adineta_steineri_

tr_Q22M39_Q22M39_TETTS_Histidine_phosphatase_family__Branch_protein_1__OS_Tetrahymena_thermophila_strain_SB210__OX_312017_GN_TTHERM_00038800_PE_4_SV_1
CAF2000677_1_unnamed_protein_product_Rotaria_magnacalcarata_
CAF3171298_1_unnamed_protein_product_Rotaria_sp__Siwood2_
CAF4906665_1_unnamed_protein_product_Rotaria_sp__Siwood1_
CAF0919560_1_unnamed_protein_product_Rotaria_sordida
XP_064404691_1_uncharacterized_protein_LOC135349948__Halichondria_panicea_

XP_019853869_1_PREDICTED__phosphoglycerate_mutase_like_protein_AT74H_isoform_X3__Amphimedon_queenslandica_

XP_065885749_1_uncharacterized_protein_ Dysidea_avara_
CAITRN126_1_Phospboglyoerte, mutase ke protsn AT74H_Geoda_barmat
r_ADAOVOQW52_AOAOVOQW52_PSEPJ_Histidine. __clade_1_0S_§ _persalinus_OX_266149_GN_PPERSA_05072_PE_4_SV_1
KAL9650964_1_hypothetical_protein_ABK040_015067_ Willaertia_magna_

XP_002677469_1_uncharacterized_protein_NAEGRDRAFT_3927_ partial__Naegleria_gruberi_
XP_044543883 1 uncnaramenzeu {_protein_C9374_010453 _Naegleria_lovaniensis_
XP_044568996_1_uncharacterized_protein_FDP41_007460__Naegleria_fowleri_
s 17M2V6 I7VI2V6. TETTS. Hiteline_phosphatase,famiy . Branch. protein_1_0S._Telrahymena_thermophia_strain_SB210__OX_312017_GN_TTHERM_00149040_PE_4_SV_1
SIVAB_PhoE_like_NODE_11663_length_812_cov_0_713869_g10547_i0__ORF_1_ frame_3_ translation

SIVAB_PhoE_like_NODE_10564_length_891_cov_3_630890_g9506_10__ORF_1__frame_1__translation
SIVAB_PhoE_like_NODE_11200_length_843_cov_1_976257_g10108_i0___ORF_1_frame_3_ translation

LEG_PhoE_like_NODE_7080_length_819_cov_4_816354_g6156_i0__ORF_1_frame_2_franslation
LEG_mgen_Phok_like_NODE_1043_length_14157_cov_64_104847__ORF_9_frame_3_translation
%, "LEG_PhoE_like_NODE_6449_length_875_cov_3_465087_g5548_i0__ORF_1__frame_2_translation
LEG, mgen_PhoE_like NODE 173 _lengh 35505 cov_53 301148 __ORF 19_frame_2_fransiafion
r_AOATR2BIA5_AOA1R2BIA5_9CILI_Histidine_phosphatase_family_protein_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_24161_PE_3_SV_1
tr_AOAAD2D1YS_AOAAD2D1Y9_EUPCR_Uncharacterized_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS 18504_PE_4_SV_1
tr_AOAOVOQBM6_AOAOVOQBM6_PSEPJ Histidine __clade_1_0S_§ _persalinus_OX_266149_GN_PPERSA_13142_PE_4_SV_1
tr_AOABSTK5L2_AOABS1K5L2 OCILI_f mutase_OS _| [ OX_65129_GN_PSON_ATCC_30995_1_T0010191_PE_4_SV_1
tr_AOABJSNQD1_AOABJSNQD1_HALGN_Uncharacterized_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene1563_PE_3_SV_1
tr_G0QZ35_G0QZ35_ICHMU._| _multifiiis_OX_5932_GN_IMG5_154090_PE_3_SV_1
., [-AODSY7 ADSYT_PARTE Chromosome_undetermined_scaffold_39_ whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00013884001_PE_4_S)
tr_AOABS1QAX0_AOABS1QAX0_PARPR_6_phosphofructo_2_kinase_domain_containing_protein_OS_Paramecium_primaurelia_OX_5886_GN_PPRIM_AZ9_3_1_T1520019_PE_4_S

V_1

31 4 SV_1_
1r_AOA8S1R7C5_AOABS1R7C5_9CILI_6_phosphofructo_2_kinase_domain_containing_protein_OS_Paramecium_sonneborni_OX_65129_GN_PSON_ATCC_30995_1_T1440147_PE_4_SV_1
_AOBTB1_AOBTB1_PARTE_Chromosome_undetermined_scaffold_127__ whole_genome_shotgun_sequence_OS_Paramecium_tetraurelia_OX_5888_GN_GSPATT00032010001_PE_4_SV_1

}_1_histidine_| ,_family_protein__Verrucomicrobiia_bacterium_
MEOB694563_1_phosphoglycerate_mutase_family_protein_Ignavibacteria_bacterium_
MFT3908255_1_histidine_phosphatase_family_protein__Ferruginibacter_sp__
MEOB670203_1_phosphoglycerate_mutase_family_protein__Ferruginibacter_sp__
MBL0105601_1_histidine_phosphatase_family_protein_Bacteroidota_bacterium_
MBK9732446_1_phosphoglycerate_mutase_family_protein__Chitinophagaceae_bacterium_
WP_132724638 _1_histidine_phosphatase_family_protein__Tenacibaculum_sp__M341_
MBO5894114_1_phosphoglycerate_mutase_family_protein__Alistipes_sp__
WP_255780526_1_histidine_phosphatase_family_protein_Prevotella_communis_
WP_237793215_1_histidine_phosphatase_family_protein__Prevotella_communis_
S NPAT1262 1_pistidine | _family_protein_¢ _bacterium_
(L wDB3sosad_ 1. nistidine. _family_protein_( _bacterium_

73314926_1_histidine._ _family_protein_ _bacterium_
MBT3187864_1_histidine_j . family_protein__ ,_bacterium_
MBT4131842_1_phosphoglycerate_mutase_family_protein_Fidelibacterota_bacterium_
H MFT5194934_1_broad_specificity_phosphatase_PhoE__Candidatus_Promineifilaceae_bacterium_

MBL8079786_1_histidine. ,_family_protein__/ :_bacterium_
WP_345347344_1_histidine_phosphatase_family_protein_Candidatus_Villigracilis_affinis_

MCJ7695545_1_histidine_j _family_protein__/ _bacterium_
HKY56230_1_histidine_j ._family_protein_/ i _bacterium_
1_histidine_| ily_f _bacterium_
MFO0552412_1_histidine_phosphatase_fami _Polyangiaceae_bacterium_
100— WP_380111871_1_histidine_phosphatase_f famny protein__Kribbella_gitaiheensi
HEU4947478_1_histidine_phosphatase_family_protein__Kribbella_sp__
WP_411285144_1_histidine_phosphatase_family_protein_ Lapillicoccus_sp__
i ne _phosphatase_family_protein_ Terracoccus._luteus_
ine_phosphatase_family_protein__Humibacillus_xanthopallidus_
WP_404389176_1_histidine_phosphatase_family_protein__Humibacillus_xanthopallidus_
WP_323096252 1_histidine_phosphatase_family_protein_Intrasporangium_zincisolvens_
WP_034807594_1_histidine_phosphatase_family_ prolem Intrasporangium_oryzae_
MEO7132102_1_phosphoglycerate_mutase_family_protein__Dermatophilaceae_bacterium_
WP_070193086_1_histidine_phosphatase_family_protein__Humibacillus sp DSM_29435_
MDN5764780_1_histidine :_family_protein__t
WP_442294237_1_histidine_phosphatase_family_protein__Terrabacter_sp_: ZRAFZS
WP_345506089_1_nhistidine_phosphatase_family_protein_Terrabacter_aeriphilus_
WP_030198834_1_histidine_phosphatase_family_protein__Terrabacter_tumescens_
WP_442277385_1_histidine_phosphatase_family_protein__Terrabacter_sp__2YAF2_
MEO7447705_1_histidine_phosphatase_family_protein__Humibacillus_sp__
MCU1536967_1_histidine_phosphatase_family_protein__Humibacillus_sp__
WP_169439889_1_histidine_phosphatase_family_protein__Streptomyces_sp__HNM0574_
MBR7677002_1_histidine. _family_protein_¢ _daliensis_
P WP_051717523_1_histidine_phosphatase_family_protein__Streptomyces_megasporus_
WP_330118690_1_histidine_phosphatase_family_protein__Streptomyces_sp__TRM_70361_
WP_086570166_1_MULTISPECIES__histidine_ ;_family_protein_
WP_431041806_1_histidine_phosphatase_family_protein__Streptomyces_sp__P1
WP_363224443_1_histidine_phosphatase_family_protein__Streptomyces_sp_! NPDCOsosw,
WP_277319601_1_histidine_phosphatase_family_protein__Streptomyces_sp__71268_
WP_184738622_1_histidine_phosphatase._f famiry,prmemisuepmmym netropsis_

WP_087925910_1_MULTISPECIES_histidine family_protein_ _
WP_171162676_1_histidine_phosphatase_family_protein__Sireptomyces_sp__I05A_00742_
WP_390778403_1_MULTISPECIES__histidine_| _family_protein__

WP_127355112_1_histidine_phosphatase_family_protein__Actinacidiphila_ sal_
WP_277740394_1_histidine_phosphatase_family_protein_Streptomyces_sp_ LX _29_
WP_399045706_1_histidine_phosphatase_family_protein__Streptomyces_sp__NPDC050161_
WP_399084809_1_histidine_phosphatase_family_protein__Streptomyces_sp__BBFR2_
WP_030260746_1_histidine_phosphatase_family_protein__Streptomyces_violens_
WP_125534733_1_histidine_phosphatase_family_protein__Streptomyces_sp_ WAC_06725_
WP_385584344_1_histidine_phosphatase_family_protein__Streptomyces_sp__NPDC059740,
WP_385857034_1_histidine_phosphatase_family_protein__
WP_327154456_1_histidine_phosphatase_family_protein_Streptomyces_tubercidious_
WP_214929287_1_histidine_phosphatase_family_protein__Streptomyces_sp_ISL_98_
WP_387211230_1_histidine_phosphatase_family_protein_Streptomyces_sp__ NPDC060194_
WP_351573731_1_histidine_phosphatase_family_protein__Streptomyces_sp__NPDC000410_
WP_366394246_1_histidine_phosphatase_family_protein__Streptomyces_sp__NPDC093109.
WP_151775269_1_histidine_phosphatase_family_protein__Streptomyces_abyssomicinicus_
WP_382556471_1_histidine_phosphatase_family_protein_Streptomyces_sp__NPDC056600_
WP_187746810_1_histidine_phosphatase_family_protein__Streptomyces_roseirectus_
WP_164188414_1_histidine_phosphatase_family_protein__Streptomyces_bauhiniae_
WP_343997949_1_histidine_phosphatase_family_protein__Streptomyces_thermocarboxydovorans_

Streptomyces_sp__ NPDC059649_




PRODH - proline dehydrogenase

100

| LEG_PRDH_NODE_5966_length_916_cov_5_440095_g5085_i0__ORF_1_frame_1_translation

L LEG_mgen_PRDH_NODE_393_length_25950_cov_52_985981___ORF_16_frame_2_translation
KAG7016079_1_Proline_dehydrogenase_2__mitochondrial_partial_ Cucurbita_argyrosperma_subsp_argyrosperma_
XP_038891036_1_proline_dehydrogenase_2_mitochondrial_like_Benincasa_hispida_

XP_022133477_1_proline_ 2 like,
CAN1317855_1_Proline_dehydrogenase_2, mllochondr\a\
CAN1133346_1_Proline_dehydrogenase_2 2 mitochondrial__L

_charantia_
_Linum_perenne_
Linum_perenne_

96 100 XP_ _1_proline_ - |_like__Cornus_florida_
XP_021903434_1_proline_dehydrogenase_2_mitochondrial_like__Carica_papaya_
85 Et XP_015880472_2_proline_dehydrogenase_2_mitochondrial_ Ziziphus_jujuba_
KAF3443953_1_hypothetical_protein_FNV43_RR13643_Rhamnella_rubrinervis_
KAJB906476_1_hypothetical_protein_NDN0B_ 002969 __Rhodosorus_marinus_
10 XP_024582091_1_proline_¢ para_halstedi_
KAG7400317_1_hypothetical_protein_PHYBOEH 006257 Phylopmhora boehmeriae_
o5 XP_012199135_1_hypothetical_protein_SPRG_05141_Saprolegnia_parasitica_CBS_223_65_
xP,nosaamas 1_hypothetical_protein_H257_06565_ Aphanomyces_astaci_
|_protein_N2152v2_006277_Parachlorella_kessleri_
o7 XP _004349376_2_proline_oxidase__Capsaspora_owczarzaki_ATCC_30864_
proline_oxidase_Salpingoeca_rosett
RDDAA7AA 1_Proline_dehydrogenase_1__mitochondrial_Trichoplax_sp__H2_
92 100 ———— CDW89143_1_proline_oxidase__Stylonychia_lemnae_
L TNV83788_1_hypothetical_protein_FGOB8_gene8537__Halteria_grandinella_
95 99 XP_001013171_1_proline_ T )_t _SB210_
XP_004035303_1_proline_t _ putative_| _mulifis_
[ QBK46536_1_proline_(
L KRX0152_1_hypothetical_protein_PPERSA_08253_Pseudocohnilembus_persalinus_
KAM3128994_1_hypotheical_protein_pb186bvi_018911 __Paramecium_bursaria_
XP_001460256_1_t |_protein_GSPATTI( 1§ _tetraurelia_
CAD8092333_1_unnamed_protein_product__Paramecium_primaurelia_
9 )_1_proline_ ,_family_protein_Bacteroidales_bacterium_
MBP1630796_1_hypothetical_protein__Bacteroidota_bacterium_
MDD2299427_1_proline_dehydrogenase_family_protein_Fermentimonas_sp__
WP_288009035_1_proline_dehydrogenase_family_protein_Lascolabacillus_sp__
MBF6598763_1_proline_dehydrogenase_family_protein__Fermentimonas_sp__
MDR2816524_1_proline_dehydrogenase_family_protein__Proteiniphilum_sp__
WP_323404035_1_proine_dehycogenase_farily_protein_Proteiniphium_sp_
MCE5205232_1_proline_¢ _family_protein_f _bacterium_
MDD2936883_1_proline_ _family_protein_| Lsp__
MCE5177897_1_proline ¢ _family_protein_| _bacterium_
7 _1_proline_c _family_protein_| Sp__
KUK75783_1_MAG_f Pmlme ¥ .
o MDD2512744_1_prol _family_protein_f sp__
WP_323424423_1_proline_ dehydrogenase family_protein__F Prooem.pmmm so__
MBK5195024_1_proline_ _family_protein_|
WP_238841596_1_MULTISPECIES__proline_dehydrogenase_family prolem Proteiniphilum_
MFAS651452_1_proline_dehydrogenase_family_protein_Proteiniphilum_sp__
o HHU27272_1_proline_dehydrogenase__Bacteroidales_bacterium_
100 [~ WP_071136460_1_proline_dehydrogenase_family_protein_Petrimonas_mucosa_
190 HBK40533_1_proline_dehydrogenase__Porphyromonadaceae_bacterium_
fo 19 | Wp_332456171_1_proline_ ._family_protein__| s
100 HBC38873_1 prclme dehydrogenase Porphyromonadaceae_bacterium_
7_1_prol ._family_protein_| . bacterium_
10| MDK2970045_1_proline_ dehydrogenase Bacteroidota_bacterium_
WP_101488065_1_proline_dehydrogenase_family_protein__Seramator_thermalis_

MDR1517024_1_proline_dehydrogenase_family_protein_Dysgonamonadaceae_bacterium_

100 MFN3301266_1_proline_ _family_protein_ sp_
WP_295233961_1_proline_dehydrogenase_family_protein__Sediminibacterium_sp__
WP_295188402_1_proline_dehydrogenase_family_protein__Sediminibacterium_sp__

WP_111293937_1_proline_dehydrogenase_family_protein_Hydrotalea_sandarakina_
HJY22216_1_proline_dehydrogenase_family_protein__Hanamia_sp__
HMU46227_1_proline_ _family_protein_C _bacterium_

HMG82370_1_proline_dehydrogenase_family_protein_Ferruginibacter_sp_
MFT6512328_1_proline_dehydrogenase_ Neolewinella_sp__
WP_147929609_1_proline_ ,_family_protein_| aurantiaca_
WP_141731276_1_proline_dehydrogenase_family_protein__Oligoflexus_tunisiensis_
/P_320639125_1_proline_dehydrogenase_family_protein_ partial__Porphyromonas_sp__
MBL31854_1_proline_dehydrogenase__Flavobacteriales_bacterium_
WP_216714678_1_proline_dehydrogenase_family_protein_Taishania_pollutisoli_
MBX7054099_1_proline_dehydrogenase_family_protein__Pyrinomonadaceae_bacterium_
96

MAV65947_1_proline_dehydrogenase__Flavobacteriaceae_bacterium_
1_proline_¢ _family_protein__Formosa_sp__Hel1_33_131_

" MBT4915629_° 1 J)ro\lne dehydrogenase__Formosa_sp__
WP_038600665_1_proline_dehydrogenase_family_protein_|
WP_013751726_1_proline_dehydrogenase_family_protein_{

Dokdonia_sp_ MED134_

WP_348173377_1_proline_dehydrogenase_family_protein__Dokdonia_sp__
WP_386101790_1_proline_ ._family_protein_\ _maritima_
WP_073086681_1_proline_ . family_protein_ _jejuensis_

WP_110475102_1_proline_dehydrogenase_family_protein__Winogradskyella_epiphytica_
WP_111682662_1_proline_dehydrogenase_family_protein__Winogradskyella _t 'angerlna
MGB1309086_1_proline_ ._family_protein__(
WP_299248158_1_proline_dehydrogenase_family_protein__uncultured_| Lacmumx Csp__

MEZ4796616_1_proline_ _family_protein_F _bacterium_
WP_167612001_1_proline_ _family_protein__¢ _sp__S0825_
proline_t mily_protein_ _sediminis_

proline_dehydrogenase__Flavobacteriaceae_bacterium_

Dokdonia_sp__4H_3_7_t

5_



PRX — peroxiredoxin
100 MEQ2299790_1_Peroxiredoxin_1__Ameca_splendens_
N MED6276796_1_Peroxiredoxin_1__Characodon_lateralis_
TNM85992_1_hypothetical_protein_fugu_008263__Takifugu_bimaculatus_
PWA16817_1_hypothetical_protein_CCH79_00012787__partial__Gambusia_affinis_
XP_015826842_1_peroxiredoxin_2__Nothobranchius_furzeri_
RVE75581_1_hypothetical_protein_OJAV_G00000210__Oryzias_javanicus_
XP_024126580_1_peroxiredoxin_2__Oryzias_melastigma_
CAB1426099_1_unnamed_protein_product__Pleuronectes_platessa_
KAK2815705_1_hypothetical_protein_Q5P01_026172__Channa_striata_
XP_046260276_1_peroxiredoxin_2__Scatophagus_argus_
XP_041640953_1_peroxiredoxin_2__Cheilinus_undulatus_
XP_030001843_1_peroxiredoxin_2__Sphaeramia_orbicularis_
XP_008315854_1_peroxiredoxin_2__Cynoglossus_semilaevis_
XP_076001351_1_peroxiredoxin_2__Genypterus_blacodes_

KAK1886039_1_f _1_partial_D

TDH16489_1_hypothetical_protein_EPR50_G00019660_Perca_flavescens_
XP_042341105_1_peroxiredoxin_2_Plectropomus._leopardus_

XP_039860457_1 ,
XP_061536114_1_peroxiredoxin_2__Phycodurus_eques_
KAG7219043_1_hypothetical_protein_INR49_019362__Caranx_melampygus_
KAJ8345132_1_hypothetical_protein_SKAU_G00293250__Synaphobranchus_kaupii_
KAL1005814_1_hypothetical_protein_UPYG_G00064300__Umbra_pygmaea_
KAJB001753_1_hypothetical_protein_DPEC_G00172710_Dallia_pectoralis_
KAB5523592_1_hypothetical_protein_PHYPO_
XP_022530304_2_peroxiredoxin_2_Astyanax_mexicanus_
KAL4657992_1_peroxiredoxin_lie__Arapaima_gigas_
XP_018616881_1_peroxiredoxin_1_like_Scleropages_formosus_
KAJ8283769_1_hypothetical_protein_COCON_G00026190__Conger_conger__
XP_023691997_1_peroxiredoxin_2_like_Paramormyrops_kingsleyae_
KAI1884011_1_hypothetical_protein_AGOR_G00221990_Albula_goreensis_

XP_028679050_1.|
XP_048869747_1_ _2_like_E s t .
XP_066564033_1_peroxiredoxin_2__Amia_calva_

in_2.

3
XP_053572007_1_peroxiredoxin_2__Bombina_bombina_
XP_063302029_1_peroxiredoxin_2__Pelobates_fuscus._
XP_068128276_1_peroxiredoxin_2__Hyperolius_riggenbachi_
XP_064416805_1 pemx.redcxm _Latimeria_chalumnae_

XP_ 2| _bivittatum_
XP_030052811_1 pemxwreﬂox\n __ Microcaecilia_unicolor_
KAGB441413_1_hypothetical_protein_GDO86_006959__Hymenochirus_boettgeri_
XP_064415828_1 peroxlredoxvn 1 La(lmena chalumnae_

_insculpta_

Haematococcus_lacustris_

100, KAL6758909_1_2_cys perox.redoxm
GBF91863_1_hypothetical_protein_Rsub_04968__Raphidocelis_subcapitata_
KAK9833389_1_hypothetical_protein_W.X81_000920_Eliptochloris_bilobata_
KAK9812691_1_hypothetical_protein_WJX72_002155__Myrmecia__bisecta_
XP_017968534_1_peroxiredoxin_2_isoform_X1_Drosophila_navojoa_
KAL5284102_1_TPX1_family_protein__Megaselia_abdita_
XP_055384831_1_peroxiredoxin_2__Condylostylus_longicornis_
XP_044260996_1_peroxiredoxin_1_like_Tribolium_madens_
XP_063914852_1_peroxiredoxin_2_like__Zophobas_morio_
XP_066140345_1_peroxiredoxin_1_Euwallacea_fornicatus_
XP_002126758_1_peroxiredoxin_like__Ciona_intestinalis_
XP_014262012_1_peroxiredoxin_4_isoform_X2__Cimex_lectularius_
KAK9506353_1_hypothetical_protein_O3M35_008307__Rhynocoris_fuscipes_
[199 XP_065349462_1_peroxiredoxin_4__Cloeon_dipterum_
CAB3383509_1_Hypothetical_predicted_protein__Cloeon_dipterum_
XP_036975346_1_peroxiredoxin_4__Acanthopagrus_latus_
NP_001290308 peroxiredoxin_ 4 _precursor__Larimichthys_crocea_
_like__ x i
_vectensis_
_vectensis_
__Porites_lutea_

PREDICTED pe
_1_isoform_X2_|
_1_isoform_X1_t

xP,ooz733461
100, Xp | XK
! XP_032221333_1_j
e L xp 0732509512_1_peroxiredoxin_1_like_isoform_X1
XP_046839924_1_peroxiredoxin_1_lke_isoform_X2_ Xenia_sp__Carnegie_2017_
XP_046839915_1_peroxiredoxin_1_lke_isoform_X1_Xenia_sp_ Camegie_2017_

XP_085069671._1, perosiredoxn_{_like__Rhoplema_esculentum_
LEG_mgen_PRX_NODE_30_length_57405_cov_65_23745__ORF_3_frame_1_translation
ORF_1__frame_3_translation

LEG_PRX_NODE_7183_length_811_cov_11_707317_g6254_i0__ORF_
100- SIVAB_PRX_NODE_1021_length_2790_cov_4_997747_g847_i0___ORF_1_frame_3_translation
SIVAB_PRX_NODE_17727_length_523_cov_23_664141_g16398_i0__ORF_1_frame_1_translation
MCQ2818330_1_peroxiredoxin__archaeon_
tr_GOR691_GOR691_ICHMU_Peroxiredoxin_2_ putative_OS_lchthyophthirius_multiflis_OX_5932_GN_IMG5_203020_PE_3_SV_1
r_GOR4P4_GOR4P4_ICHMU_thioredoxin_dependent_peroxiredoxin_OS_Ichthyophthirius_mtfiiis_OX_5932_GN_IMG5_194130_PE_3_SV_t
r_Q22F16_Q22F16_TETTS.thioredoxin_dependent_ _0S_ _strain_SB210__OX_312017_GN_TTHERM_00821930_PE_3_SV_1
tr_AOAOT7ZWJ7_ADAOTTZW.7_STYLE _thioredoxin_dependent_peroxiredoxin_OS_Stylonychia_lemnae_OX_5049_GN_Contig5118_g5480_PE_3_SV_1
tr_AOABJ8SZI4_ADABJBSZI4_HALGN._thioredoxin_dependent_peroxiredoxin_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene16729_PE_3_SV_1
tr_AOAOVOQMO3_AOAOVOQMO3_PSEPJ_thioredoxin_dependent_peroxiredoxin_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_04819_PE_3_SV_1
tr_AOAAD2D4W6_AOAAD2D4W6_EUPCR _thioredoxin_dependent_peroxiredoxin_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS21933_PE_3_SV_1

= 7

Prx2_Apolagynus_cf_cucumis
Prx2_Apolagynus_sp
Prx2_Apolagynus_cucumis
tr_AOABSTNYH1_AOABSTNYH1_PARPR _thioredoxin_dependent_peroxiredoxin_OS_f ium_pri _OX_5836_GN_PPRIM_AZ9_3_1_T0900195_PE_3_SV_1
tr_AOABS1X4C1_AOABS1X4C1_9CILI_thioredoxin_dependent_ os 1\ OX_43138_GN_PPENT_87_1_T1130166_PE_3_SV_1
1_OX_5886_GN_PPRIM_AZ9_3_1_T1180024_PE_3_SV_1
_SV_

tr_AOABS1PGP4_AOABSTPGP4_PARPR_thioredoxin_dependent_f
tr_ AOABSO(TYG AOA8S1XTY6_PAROT_thioredoxin_dependent_peroxiredoxin_ OS “Paramecium cc'aurelle _OX_43137_GN_POCTA_138_1_T1310183_PE_:

tr_AOA1R2ASM2_ADATR2ASM2_9CILI_thioredoxin_dependent_peroxiredoxin_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_35381_PE_3_SV_1
dependent_peroxiredoxin_OS_Stentor_coeruleus_OX_593_GN_SteCoe_2117_PE_3_SV_1

tr_AOATR2D037_AOA1R2D037_9CILI_thioredoxin_ |
tr_AOAAUSJBG7_AOAAU9JBGT_SCILI_thioredoxin_dependent_peroxiredoxin_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC34194_PE_3_SV_1

Prx2_Holophrya_ovum
XP_012206486_1_peroxiredoxin_Saprolegnia_parasitica_CBS_223_65_
CAD2221940_1_AhpC_TSA_family_Redoxin_C_terminal_domain_of_1_Cys_peroxiredoxin_putative__Angomonas_deanei_
RWS11544_1_Peroxiredoxin_1_like_protein__Dinothrombium_tinctorium_
KAK5973976_1_Thioredoxin_peroxidase__Trichostrongylus_colubriformis_
VDM63351_1_unnamed_protein_product_ Angiostrongylus_costaricensis_
XP_064043785_1_hypothetical_protein_RB195_019862_Necator_americanus_
CAJ0607071_1_unnamed_protein_product_Cylicocyclus_nassatus_
NP_001300536_1_Peroxiredoxin_prdx_2__Caenorhabditis_elegans_
TKR92080_1_hypothetical_protein_L596_006796__Steinernema_carpocal
KAK0429313_1_hypothetical_protein_QR680_011312_Steinermema_hermaphroditum_
KAI1709936_1_ahpC_TSA_family_domain_containing_protein_Ditylenchus_destructor_
AFJ15099_1_peroxiredoxins_Ditylenchus_destructor_
AHW98771_1_peroxiredoxin__Globodera_rostochiensis_
NP_001159672_1_peroxiredoxin_2__Ovis_aries_
XP_055399384_1_peroxiredoxin_2_Bubalus_kerabau_
& XP_075854208_1_peroxiredoxin_2_isoform_X2__Microcebus_murinus_
AAY18909_1_thioredoxin_peroxidase_1_like__synthetic_construct_

CCV02865_1_SP1_peroxiredoxin_2__synthetic_t canslrucl
_V_Stygiella_i




uccinyl-CoA synthetase A

,,,,,,,,,

e, g, TS




SCSb - succinyl-CoA synthetase B

LEG_mgen_SCSb_NODE_543_length_22092_cov_90_334305__ORF_1_f lramsi __translation
LEG_SCSb_NODE_2248_length_1615_cov_5_557069_g1613_i0__ORF
LEG_mgen_SCSb_NODE_55_length_49034_cov_58_625902__ORF_5_fram
LEG_mgen_SCSb_NODE _3492_length_3991_cov_15_695652__ ORF_1_f
LEG_SCSb_NODE_4329_length_1113_cov_3_748077_g3534_i0__ORF_1_frame__:
__ORF_1_ frame_1_translation
:_haemophila_gi_269107501_gb_GT638473_1_GT638473AHE0000282899807m9807_typeinternal_len284_gcTetrahymena_Anophryoides_haemophila_gi_269107501_gb_GT638473_1_GT638473AHE000028281849_

S\\/AB SCSb_NODE_1179_length_2655_cov_14_745649_g988_i0_
1_partial_mRNA11350_

Succinyl
Tetrahymena_thermophiiaXP_0010234352_succinylCoA_ligase_GDPforming_subunit_beta_Tetrahymena_thermophila_SB210_
Iehthyophihirius_muliis_t NCB\EGR305331 _sucig2_protein_J pmawe Ichthyophthirius_mulfiis_

4265_1 _tetraur eha_b PAT 1_partial_s X _lend50_ _tetraurelia_GSPAT
vaurdia, sirain diz
i _MMETSP01252012091873471333113_

_XM_001424265_1_f

145621150_Eukaryota_|
AvisterostomaGene31935Aristerostoma. MMETSP0125201209187347931935m31935 typeSprime_partial_len407_
sal_NyctotherusGSS_AM89315516471033_
1

Succinyl
Succinyl3
_AMB931551g10487m10487 _type3prime_partial_len130_ L
1126m1126_typeSprime_partial_len330_gcuniversal_NyctotherusEST_AMB956781299

Succinyl1
len131_gouniversal_NyclotherusGSS_AM8904951365757_
MuranoTRINITY_DN24820_c0_g2_i1p1_TRINITY_DN24820_c0_g2TRINITY._| DNZASZO )_c0_g2_i1p1__ORF _typeinternal_len323_score7939spQ869S7SUCB2_DICDI51495¢104_TRINITY_DN24820_c0_g2_i11966,

. _MMETSP012620121 )_typeSprime_partial_lend44_gcTetrahymena_Strombidinopsis_MMETSP0126201211281303411332_

,_MMETSP0123201301298732g36113m36113._t :_lend38 X ,_ MMETSP0123201301298732161329_

_MMETSP02112012122828081936819m36819_typeinternal_len305_ _pseudoker_MMETSP021120121228280819132_

1366protocr_MMETSP02162012091819399931366m31366_t :_lend32_gcuniversal_protocr_MMETSP021620120918193991411436_
len432_geuniversal_protoor_MMETSP021620120918217651400105_

IMETSP02162012091821 t
\_ Gregarina_r 3

608667481_Eukaryota_
gniTritichomonas_foetys918228_unnamed_protein_praduct

gniTritrichomonas_foetus906835_unnamed_protein_product_
gniPentatrichomonas_hominis641109_unnamed_protein_product_
gniTrichomonas_vaginalis828865_unnamed_protein_product_
506968737_Eukaryota_Metazoa_Arthropoda_Coptotermes_formosanus_
506967965_Eukaryota_Metazoa_Arthropoda_Coptotermes_formosanus_
100
L

189_unnamed_protein_product_
gniErgobibamus_cyprinoides547437_unnamed_protein_product_

gniTritrichomonas_foetus904012_unnamed, prolem product_
gniTritrichomonas_foetus911709_unnamed_protein_product
gniTritrichomonas_foetusB92754_unnamed_protein_product
672824882_Eukaryota_Fungi_Mortierellomycotina_Mortierella_verticilata_NRRL_6337_
167520005_Eukaryota_Choanoflagelida_Codonosigidae_Monosiga_brevicollis_MX1_
" 470306762_Eukaryota_ihyosporsa_Capsaspora_Capsaspora_owczarzak ATCC_30864_
ipferlia_bialata591957_unnamed_protein_product_

gnl
gniKipferlia_t b\a\at5578047 unnamed_protein_product_

IMETSP0126201

idinopsis_MMETSP012620121128322489113733m113733 _typeSprime_partial_len205_
, MMETSP01232013012913542953318m53318._typeinternal_lend14_gcTetrahymena_Schmidingerella_MMETSP0123201301291354212413_
_MMETSP020820121 peinternal_len401 \_MMETSPO: 1212282446812012_
_MMETSP02112012122874477g45783m45783_typeinternal_len123_gcTetrahymena_pseudoker_MMETSP021120121228744773368_

oxytrichaEJY734121_putative_betasuccinyl_CoA_synthetase_macronuclear_Oxytricha_trifallax_

678320671_Eukaryota_Intramacronucleata_Spirotrichea_Stylonychia_lemnae_
oxytrichaEJY694711_SuccinylCoA_synthetase_beta_subunit_macronuclear_Oxytricha_trifallax_
_MMETSP0211201 len4 28, _pseudoker_MMETSP0211201
_MMETSP02082012122813253g30015m30015_typeSprime_partial_lend25_gcTetrahymena_strombidium_MMETSP02082012122813253129016_
ETSP01262012112831301g111517m111517_typeSprime_partial_lend54_gcTetrahymena_Strombidinopsis_MMETSP0126201211283130131364_

6
¥ 1151
Euplotes.| _harpa_MMETSP021320121 "_type3prime_partial_len137_gcEuplotes_euplotes_harpa_MMETSP021320121227128047491156,
Euplotes_f 18447euplotes_focardi_MMETSP020520121 18447m18447_typeinternal_| \eHSBSJchpIo{es euplotes_focardi_ MMETSP0205201211251398510032_
MuranoTRINITY_DN30538_c0_g1_i2p1_TRINITY_DN30538_c0_g1TRINITY_DN30538_c0_g1_i2p1_ ORF t QBKINBSUCB_ORYSJ45833e114_TRINITY_DN30538_c0_g1_i2361316_
S MMETSP0209201 _typeSprime_partial_len420_gcuniversal_litonotus | MMETSPDZOQZO!Z‘\ZZMBSDZ‘\ZM
Tetrahymena thermophilaXP_0010157942_succinylCoA_ligase_GDPforming_subunit_beta_Tetrahymena_thermophila_SB210_
hthyophthirius_muttiflis_NCBIXP_0040310701_hypothetical_protein_IMG5_147630_Ichthyophthirius_multflis_
Telvahymena thermophilaXP_0010177561_succinylCoA_ligase_GDPforming_subunit_beta_Tetrahymena_thermophila_SB210.
Iehthyophihirius_multfilis_NCBIEGR335561_succinyl_synthetase_beta_putative_lchthyophthirus_multfilis_
paramecium_tetraureliaGene55419XM_001440125_1_f _tetraurelia_GSPAT 1_partial_ _len430 _XM_001440125_1_| _tetraurelia_GSPAT 1_partial_mRNA11200_
AvisterostomaGene49613Aristerostoma_MMETSP01252012091812332g49613m49613_typeSprime_partial_lend63_gcTetrahymena_ Ansterosloma MMETSP0125201209181233211389_
PlatyophryaGene 14545platy_MMETSPO127201211288997914545m14545_typecomplete_lend44_gcuniversal_platy_MMETSPO1272012112889971509178_
IETSP0216201209183711 X - len141_gcuniversal_protocr_ MMETSP0216201209183711134456_
204871826_Eukaryota_Perkinsida_Perkinsidae_Perkinsus_ marinus_ATCC_50983_
| inopsis_MMETSP0126201211 _typedprime_partial_len303_ X _MMETSP0126201211 _
577150834_Eukaryota_Apicomplexa_Aconoidasida_Plasmodium_vinckei_petteri_
301107704_Eukaryota_Peronosporales_Phytophthora_Phytophthora_infestans_T304_
470530757_Eukaryota_Longamoebia_Acanthamoeba_Acanthamoeba_castellanii_str_Neff
330843612_Eukaryota_Dictyosteliida_Dictyostelium_Dictyostelium_purpureum_
290971634_Eukaryota_Heterolobosea_Schizopyrenida_Naegleria_gruberi_strain_NEGM
50793965 _Eukaryota_Metazoa_Chordata_Condylura_cristata_
667524471_Eukaryota_Fungi_Dikarya_Stachybotrys_chartarum_IBT_40293_
551644323_Eukaryota_Cryptophyta_Pyrenomonadales_Guilardia_theta CCMP2712_
551564241_Eukaryota_lsochrysidales_Noelaerhabdaceae_Emiliania_huxleyi CCMP1516_
3 ¥ MMETSP0126201 7m3677_typeSprime_partial_lends7. ¥ _MMETSP012620121 3
397620382_Eukaryota_t _C 5 _oceanica_
676390591_Eukaryota_| 3
83284007 Eukaryota Viidiplantae_Streptophyta_Solanum_tuberosum_
)_unnamed_protein_product_
91| g gnIErgoblbamus cyprinoides548840_unnamed_protein_product_
/_MMETSP0127201211287858912927m12927_typeSprime_partial_len429_gcuniversal_platy_MMETSP012720121128785811287_
290982641_Eukaryota_Heterolobosea_Schizopyrenida_Naegleria_gruberi_strain_NEG!
a_

569378677_Eukaryota_Foraminifera_Reticulomyxidae_Reticulomyxa_flos:
_Blastocystis_sp_ATCC._ 50177 B\astocysl\s sp_ATCC_50177_

E 164608346_Eukaryota_Blastocysti
156778117_Eukaryota_| _Sawyeri

gniC: _4542866_3_unnamed_protein_ product

1

495573723 Baclena Firmicutes_Bacilli Bacilales_
acteria_Firmicutes_Clostridia_Alkaliphilus_metalliredigens_
_bacterium_JG|_0000112M07_

Gseerem Bactena

652568697 _t Baagna Firmicutes_Bacill Ahcyc\ubaul\us ne«banus
502793689 _Bacteria_| | X | _
503731593,55:»%, E X _sp_IS7T9A3_
528246228_Eukaryota, ) T X _culicis_
494070594 _Bacteria, ¥ | _
_marinus_

500032685 _Bacteria_|
27130_Bacteria_Protecbacteria_Alphaprotecbacteria_Labrenzia_sp_DG1229_
551329158 _Bacteria_| _ X _crimeensis_
517091776 _Bacteria_| ¥ 719'.57 scec,ABsmEm,
654852631_Bacteria _| ris_
661519728_Bacteria_Actinobacteria_Actinobacteria_Microbacterium_sp_f suecoos
r_sp_JCM_18901_

589896740_Bacteria_| X
Skscaffold_9270_
493969953_Bacleria_f X L s _
Parascafiold_729_

gniDysnectes_brevis991503_unnamed_protein_product_
574607440_Bacteria_Proteobacteria_deltaepsilon_subdivisions_uncultured_epsilon_proteobacterium_
574607442_Bacteria_Proteobacteria_deltaepsilon_subdivisions_uncultured_epsilon_proteobacterium_
MuranoTRINITY_DN39183_c0_g1_i1p1_TRINITY_DN39183_cO_g1TRINITY_DN39183_c0_g1_i1p1__ORF_typeinternal_len118_score2038spBIL5I6SUCC_NAUPA74782e52_TRINITY_DN39183_c0_g1_i11351

504773466_Bacteria_Nitrospirae_Nitrospira_Leptospirillum_ferriphilum
501434684 _Bacteria_Aquificae_Aquificae_Suffurihydrogenibium_sp_YO3AOP1

504843451 _Bacteria_ hiorobi_group_ _Emiicicia_ ,
692205019 _Bacteria_Cyanobacteria_| Noswcales _Tolypothrix_bouteilei_lic1_

h p_E ,_marinus_
i _roseus_

502607108_Bacteria_t
hior »._g

504668420_Bacteria_E
446613342_Bacteria_Spirochastes_Spirochaetia_Leptospira_interrogans_
_interrogans_

516469493 Bacteria_Spirochaetes_Spirochaetia_Leptospira_int
7 537799670_Bacteria_Spirochaetes_Spirochaetia_Leptospira_alexanderi_
503866235_Bacteria_| _group_J _Candidatus_Cl "
_group_L Lentisphaera_araneosa_

Skscaffold_4959_
_group_ _Geothrix_fermentans_
\_ Holophaga_foetida_

100 652458972_Bacteria_f
E 491174006_Bacteria_| _grap
503270287_Bacteria_Chry: indicum_
o 234875_Bacteria_Actinobacteria_Actinobacteria_Nocardioides_sp_JGI_0001008J09_
499489207_Bacteria_C _group_Chlamydiae_Candidatus_f ¥ ,
_group_Chlamydiae_Chlamydia_sp_Rubis_

685074243 _Bacteria_Cl
504758151_Bacteria. cmamymaeVermcommma group_Chlamydiae_Chlamydia_psittaci_

Parascaffol
91203544 _Bacteria P\anclomyceles P\anclomycen Candsdatus Kuenenia_stuttgartiensis_

551209893_Bacteria_ !
501070628_Bacteria_Chloroflexi_Chloroflexia_| Roselllexus _castenholzii_
i ._bacterium_KBS708_

575459699 _Bacteria_
491630810_Bacteria_Firmicutes_Clostridia_Halanaerobium_saccharolyticum_
506422902_Bacteria_Firmicutes_Clostridia_Desulfitobacterium_hafniense_
654855389_Bacteria_Firmicutes_Clostridia_Desulftibacter_akalitolerans_
647333006_Bacteria_Chloroflexi_Dehalococcoidia_Dehalococcoidia_bacterium_Dsc1
517103057_Bacteria_Cl _group_ ) jum_sp_3C.
548176344_Bacteria_Cl i ia_group_ ) _sp_CAG344_




Strombidinopsis_acuminatum___StromAcum_151922
Strombidinopsis_acuminatum___StromAcum_151925
Strombidinopsis_acuminatum___StromAcum_28573
Strombidinopsis_acuminatum___StromAcum_101786
Strombidinopsis_acuminatum___StromAcum_65692
Strombidinopsis_acuminatum___StromAcum_20681
Strombidium_inclinatum___ Stromincl_31152
Halteria_grandinella___Halteria_19573
CDW91390_1_succinate_dehydrogenase____Stylonychia_lemnae
SDHA_Apolagynus_cf_cucumis
Parablepharisma_sp___Para_scaffold_55142
Parablepharisma_sp___Para_scaffold_55138
Muranothrix_gubernatus___gnl_Murano_sp_3927_4
Heterometopus_palaeformis___ CSS_scaffold_7258
AAWS50855_1_mitochondrial_complex_II_component_succinate_dehydrogenase_alpha_subunit____Nyctotherus_ovalis

100

Euplotes_harpa___EuplHarp_63826
Euplotes_harpa___EuplHarp_2112
Euplotes_focardii___EupFoca_4278
Protocruzia_adherens___Protocruzi_10924
LEG_mgen_SDHa_NODE_3787_length_3611_cov_7_977038___ORF_1__frame_2__translation

Litonotus_sp___Litonotus_10093
88 Paramecium_tetraurelia___paratetr_35804
Paramecium_tetraurelia___paratetr_51184
Paramecium_tetraurelia___paratetr_51185
Paramecium_tetraurelia___paratetr_1102
SDHA_Holophrya_ovum
Tiarina_fusus___tiarina_129146
190, Platyophrya_macrostoma___Platyphrya_27592
Platyophrya_macrostoma___Platyphrya_29554
100, Aristerostoma_sp___Aristero_25622
Aristerostoma_sp___ Avristero_53586
Furgasonia_blochmanni___FurgaBloc_28889
Furgasonia_blochmanni___FurgaBloc_68711
q Anophryoides_haemophila___Anop_Haem_19191
Anophryoides_haemophila___Anop_Haem_19647
100{ Anophryoides_haemophila___Anop_Haem_1370
Anophryoides_haemophila___Anop_Haem_22112
Anophryoides_haemophila___Anop_Haem_19922
EAR94519_2_succinate_dehydrogenase____ubiquinone_flavoprotein_subunit_macronuclear____Tetrahymena_thermophila_SB210

1@

XP_004035042_1_succinate_dehydrogenase_putative____Ichthyophthirius_multifiliis
o Strombidinopsis_acuminatum___StromAcum_88562
Strombidinopsis_acuminatum___ StromAcum_16428
Strombidinopsis_acuminatum___StromAcum_22586
Tiarina_fusus___tiarina_13270
ADV91176_1_mitochondrial_succinate_dehydrogenase_flavoproteinlike_protein_2_partial____Karlodinium_veneficum
XP_002777550_1_flavoprotein_subunit_of_succinate_dehydrogenase_putative____Perkinsus_marinus_ATCC_50983

XP_008886639_1_flavoprotein_subunit_of_succinate_dehydrogenase. Hammondia_hammondi
CDJ52061_1_Succinate_dehydrogenase_Ubiquinone_flavoprotein_subunit_mitochondrial_related Eimeria_brunetti

XP_004832491_1_flavoprotein_subunit_of succinate_dehydrogenase_putative Theileria_equi_strain_ WA
XP_954921_1_succinate_dehydrogenase_flavoprotein_subunit_putative; Theileria_annulata
SCN45207_1_flavoprotein_subunit_of_succinate_dehydrogenase_putative Plasmodium_malariae

Tiarina_fusus___tiarina_144625
Tiarina_fusus___tiarina_127574
EEY67939_1_succinate_dehydrogenase_flavoprotein_subunit_mitochondrial_precursor____Phytophthora_infestans_T304
Halteria_grandinella___Halteria_50553
CBN75209_1_SDH1_succinate_dehydrogenase_subunit_1____Ectocarpus_siliculosus
XP_012896852_1_Succinate_dehydrogenase_flavoprotein_subunit_SDHA____Blastocystis_hominis
CEO095726_1_hypothetical_protein_PBRA_004439____Plasmodiophora_brassicae

Strombidinopsis_acuminatum___StromAcum_88715
XP_005539527_1_succinate_dehydrogenase_flavoprotein_subunit_precursor. Cyanidioschyzon_merolae_strain_10D

XP_005776983_1_succinate_dehydrogenase_flavo_protein_subunitsubunit_A_Fp_subunit_mitochondrial Emiliania_huxleyi CCMP 1516

XP_0716731 772_1_PREDICTED_succinate_dehydrogenase. ubiquinone_flavoprotein_subunit_mitochondriallike Gossypium_hirsutum

Lr Tiarina_fusus___tiarina_48825
Tiarina_fusus___tiarina_24913
4 KJH49316_1_hypothetical_protein_DICVIV_04519____ Dictyocaulus_viviparus
WP_068804635_1_succinate_dehydrogenase_flavoprotein_subunit____Immundisolibacter_cernigliae
WP_007508843_1_succinate_dehydrogenase_flavoprotein_subunit____Rhodanobacter_denitrificans

AOE43351_1_succinate_dehydrogenase Rostrostelium_ellipticum

SDA27447_1_succinate_dehydrogenase_subunit_A____Sphingomonas_sp__NFR15

Parablepharisma_sp___Para_scaffold_57758

10 Tiarina_fusus___tiarina_60674

Tiarina_fusus___tiarina_17793

Tiarina_fusus___tiarina_115084

EFA83455_1_succinate_dehydrogenase____Heterostelium_album_PN500

CDO68875_1_hypothetical_protein_BN946_scf185000_g18____Trametes_cinnabarina
KTB43777_1_putative_SDHA_succinate_dehydrogenase_subunit____Moniliophthora_roreri

EKD01807_1_succinate_dehydrogenase_flavoprotein_subunit_precursor____Trichosporon_asahii_var__asahii_CBS_8904

ETO06113_1_succinate_dehydrogenase_subunit_A Reticulomyxa_filosa

9)
9! XP_018431115_1_PREDICTED_succinate_dehydrogenase,
KTF82777_1_hypothetical_protein_cypCar_00035506. Cyprinus_carpio
9
1

ACH87653_1_succinate_dehydrogenase_partial Orchesella_cincta

XP_001995110_1_GH22974 Drosophila_grimshawi
PSN31842_1_Succinate_dehydrogenase ubiguinone_flavoprotein_subunit Blattella_germanica

KHN87313_1_Succinate_dehydrogenase. ubiquinone_flavoprotein_subunit_mitochondrial. Toxocara_canis

0.6

Tiarina_fusus___tiarina_40742
OAJ30817_1_hypothetical_protein_A4X06_g1913___Tilletia_controversa
100
r
L——————— SDHA_Apodl

Parablepharisma_sp___Para_scaffold_15637
EAMB85650_1_Fumarate_reductase_succinate_dehydrogenase_flavoprotein_Cterminal_partial, Ehrlichia_chaffeensis_str__Sapulpa

o
_S|:Tiarina7fu sus___tiarina_40741
10 XP_015276221_1_PREDI CTED_succinate_dehydrogenase____ubiquinone_flavoprotein_subunit_mitochondrial____Gekko_japonicus
XP_026509936_1_succinate_dehydrogenase____ubiquinone_flavoprotein_subunit_mitochondrial____Terrapene_mexicana_triunguis
ubiquinone_flavoprotein_subunit_mitochondrial____Nanorana_parkeri

XP_018979733_1_PREDICTED_succinate_dehydrogenase, ubiquinone_flavoprotein_subunit_mitochondrial Cyprinus_carpio
XP_015213296_1_PREDICTED_succinate_dehydrogenase, ubiquinone_flavoprotein_subunit_mitochondrial. Lepisosteus_oculatus

XP_015751543_1_PREDICTED_succinate_dehydrogenase, ubiquinone_flavoprotein_subunit_B_mitochondriallike. Acropora_digitifera

SDHA_Apolagynus_cucumis
agynus_sp



XP_068615283_1_retinol_dehydrogenase_12_like__Brachionichthys_hirsutus_
XP_068180952_1_retirol_dehydrogensse_{2 ke _Anismnariss_stratus_

) like_|
ke ] “isoform_X2_| Mas'acembe\us armatus_

salmoides
5 _055086038_ o | dohycrogenaes. 12, Iie. isetorm X2 PoriophiFalmus_magnuspinnatus_
CAL1597277_1_unnamed_protein_product__Knipowitschia_caucasica_
CAL8294000_1_unnamed_protein_product_Lota lota_
CAL8313401_1_unnamed_protein_product_Merluccius_meriuccius_
XP_071751616_1_retinol_dehydrogenase_12_like__Centroberyx_gerrardi_
XP_056155103_1_retinol_dehydrogenase_12_like__Lampris_incognitus_
XP_067107561_1_retinol_dehydrogenase_12_like_isoform_X1_Osmerus_mordax_
KALT006322_1_hypothetical_protein_UPYG_G00070790__Umbra_pygmaea_
NP_001134576_1_retinol_dehydrogenase_12_Salmo_salar_
_retinol_dehydrogenase_12_like__Chanos_chanos_

_retinol_dehydrogenase_12_isoform_X1_Misgurnus_anguillicaudatus_
KAG9283283_1_retinol_dehydrogenase_12_like__Aslyanax_mexicanus_
KAJ8277726_1_hypothetical_protein_GJAV_G00079130__Gymnothorax_javanicus_
KAJ8279697_1_hypothetical_protein_COCON_G00067630__partial__Conger_conger_
KAJ1889035 1 ypothetical_proten AGOR_G00174910_Albula_goreersis_
XP_048833127_1_retinol_ -
X 010892377_2_retinol dehydrogenase 12 Esox | Iucius_

tinol_¢ i

7 _re osa_s
KAL4667269 1_refinol_dehydrogenase_12_| Ilke \sufmn X1_Arapaima_gigas.
XP_018583405_1_retinol_dehydrogenase_12_like_isoform X3__Scleropages_formosus_

XP_006634548_1_retinol_dehydrogenase_12_ L episosteus_oculatus_
spatula_

XP > 026147619 _ 1 retm\ dehydrogenese 21
12

_1_RDH1
xp 0665779A2 1_retinol_dehydrogenase 12 Amla calva_
_retinol_ _francis
><P 7048376473_1_retinol_dehydrogenase._- 12 oform X1_Stegostoma
1% XP_030071388_1_retinol_dehydrogenase_12_lie__isoform_X2__Microcaecilia_unicolor_
XP_030071387_1_retinol_dehydrogenase_12_like_isoform_X1_Microcaeciia_unicolor_
XP_007525887_1_retinol_dehydrogenase_12_isoform_X1__Erinaceus_europaeus_
XP_072842225_1_retinol_dehydrogenase_12_like_isoform_X1_Pogona_vitticeps_
XP_020655480_2_ retinol_dehydrogenase_12_like_isoform_X2__Pogona_vitticeps_
XP_066488893_1_retinol _dehydrogenase_12_like_isoform_X2_Tiliqua_scincoides_
XP 003224920 1 etinol_dehydrogenase_12_isoform X1_Andlis_caralnensis_
P_055379508_1_retinol_dehydrogenase_12_like__Condylostylus_longicornis_
XP_037935648_1_retinol_dehydrogenase_12_Teleopsis_dalmanni_
XP_053675661_1_retinol_dehydrogenase_12_like__Anopheles_nili_
KAHB8311643_1_hypothetical_protein_KRO044_007320_partial_Drosophila_immigrans_
XP_055690851_1_refinol_dehydrogenase_13_like isoform_X1__Lutzomyia_longipalpis_
100, XP_063231591_1_retinol_dehydrogenase_ isoform_X2_Bacillus_rossius_redtenbacheri_
XP_063231590_1_retinol_dehydrogenase_13_like_isoform_X1_Bacillus_rossius_redtenbacheri_
XP_064621171_1 re(mol |_dehydrogenase_12_like__Lineus_longissimus_
XP_022809380_1_retinol_dehydrogenase_13_like__Stylophora_pistillata_
XP_020619101_1_retinol_dehydrogenase_13_like__Orbicella_faveolata_
CAH3040346_1_unnamed_protein_product__Porites_lobata_
XP_067031706_1_retinol_dehydrogenase_13_like__Acropora_muricata_
KAK2560992_1_Retinol_dehydrogenase_13__ Acropora_cervicornis_
XP_068675242_1_retinol_dehydrogenase_13_like__Montipora_foliosa_
XP_033629475_1_retinol_dehydrogenase_13_like__Asterias_rubens_
XP_071832275_1_retinol_dehydrogenase_13_like_isoform_X2__Apostichopus_japonicus_
XP_033733806_1_retinol_dehydrogenase_12_like__Pecten_maximus_
XP_033757001_1_refinol_dehydrogenase_12_like__Pecten_maximus_
XP_069116895_1_retinol_dehydrogenase_12_lie__Argopecten_irradians_
XP_060076473_1_retinol_dehydrogenase_ 12 hke . Vlistrum_balloti
XP_021353663_1_retinol_
XP_018903303_2_retinol dehydrugenase |z Bemisia_tabaci_
XP_023349047_1_retinol_dehydrogenase_13__Eurylemora_carolleeae_
XP_059094633_1_retinol_dehydrogenase_13_like__Tigriopus_californicus_
P_061191784_1_retinol_dehydrogenase_12_like__Saccostrea_echinata_
jke__Ostrea_edulis_

Xi
XP_048736183_1_retinol_dehydrogenase_13_|
XP_061193157_1_retinol_dehydrogenase_12_lie__Saccostrea_echinata_
CANB123579_1_unnamed_protein_product _ Pinctada_maxima_

_13_Holothuria_| -

igrinum_

1

KAJ8023121_1_Retinol_

1

. _13__Holothuria_|

8 KAJB023114_1_Retinol ¢
) XP_033119985_1_retinol_dehydrogenase_12_like__Anneissia_japonica_
XP_071963063_1_retinol_dehydrogenase_12_like_ Antedon_mediterranea_
__Petromyzon_marinus_

XP_032805660_1_retinol_dehydrogenase_13_iike_isoform_X1

XP_030650271_1_retinol_dehydrogenase_12_like__Chanos_chanos_
XP_019643816_1_PREDICTED_ retinol_dehydrogenase_13_like_ Branchiostoma_belcheri_

7 8— RNA18858_1_refinol_dehydrogenase_13_like_Brachionus_plicatiis_
CAF1064816_1_unnamed_protein_product__Brachionus_calyciflorus_

CAF0823755_1_unnamed_protein_product_Brachionus_calycifiorus_
CAF0995457_1_unnamed_protein_product_ Brachionus_calycifiorus_

lo2 XP_065887759_1_retinol_dehydrogenase_13_like__Dysidea_avara_

_{ E XP_065888408 _1_retinol_dehydrogenase_13_like__Dysidea_avara_

foA 065912231_1_retinol_dehydrogenase_13_lie__Dysidea_avara_
12 lke_Oscarella_lobularis_

tr_AOA1R2ASI1_AOA1R2ASI1_9CILI_Short_chain_dehydrogenase_reductase_3_OS_Stentor_coeruleus_OX_5963_GN_SteCoe_35332_PE_3_SV_

V_1

tr_AOATR2AINDE_ADATRZAWDSOCILL Short chiin_dehydrogerase.reducase 3 03 _Stentor_coeruleus_OX_5963_GN_SteCoe_33586_PE_3_S
TYLE D _reductase_sdr_family_member_4_OS_Stylonychia_lemnae_OX_5349_GN_Contig16773_g17867_PE_3_SV_1
V_ T

tr_/ AOAAU9K2J3 _ ADAAUSK2J3_9CILI Carbony\ reductase_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC59587_PI

tr_AOAAU9K726_AOAAU9K726_9CILI_Carbonyl_reductase_OS_Blepharisma_stoltei OX_1481888_GN_BSTOLATCC_MIC59545_PE_3_SV_1
tr_AOAO78B1WS8_AOA078B1WS8_STYLE_Short_chain_dehydrogenase_reductase_family_protein_OS_Stylonychia_lemnae_OX_5349_GN_Contig11764_g12577_PE_3_SV_1
= 4 SV_1

tr_AOAAD1XNE5_AOAAD1XNE5_EUPCR_Uncharacterized_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS17174_PE_4_
[ AOAAD1XMU3 AOAAD1XMU3_EUPCR_Uncharacterized_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS17009_PE_4_SV._° 1
AOAAUIKAG1T_AOAAUIKAG1_9CILI_Uncharacterized_protein_OS_Blepharisma_stoltei_OX_1481888_GN_BSTOLATCC_MIC63926_PE 4_SV_
[ AoAaJsmm _AOABJBT067_HALGN_Uncharacterized protein OS Halteria_grandinella OX 5974 GN_FGOB8_gene1135_PE_3 SV _1
tr_AOABSTLWCY_AOABSTLWCI_SCILI_L i_protein_OS_f X_65129_GN_PSON_ATCC_30995_1_T0270077_PE_4_SV_1
LEG_mgen_SDR_like_NODE_312_length_28720_cov_31_279719__ORF_11_frame_2_translation
LEG_SDR_like_NODE_5587_length_957_cov_1_322398_g4726_i0___ORF_1_frame_1_translation
SIVAB_SDR_like_NODE_7545_length_1154_cov_81_286271_g6708_i0___ORF_1_frame_3_translation
ORX64198_1_NAD_P__binding_protein__Anaeromyces_robustus_
MCQ2820173_1_SDR_family_NAD_P__dependent_oxidoreductase__archaeon_
KAG4103649_1_NAD_P_ binding_protein__Neocallimastix_lanati__nom__inval__

tr_ADAOV0QJZ3_AOAOVOQJZ3_PSEPJ_NAD_P_ binding_domain_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_11941_PE_3_SV_1
tr_GOQR34_GOQR34_ICHMU_Short_chain_dehydrogenase_reductase_family_protein__putative_OS_lchthyophthirius_multfiiis_OX_5932_GN_IMG5_ DEs0T0_PE 5 SV_1

tr_AOAOVOQUA2_AOAOVOQIAZ_PSEPJ_NAD_P__ binding_domain_OS_Pseudocohnilembus_persalinus_OX_266149_GN_PPERSA_03881_PE_3_SV/
tr_I7M455_I7M455_TETTS_O _short_chain_ ,_reductase_family_protein_OS_Tetrahymena_thermophila_strain_SB210__OX. 312017 _GN_TTHERM_00685820_PE_3_SV_-
_I7MJTT_I7MI1_TETTS_Oxi __short_chain_ _reductase_family_protein_OS_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_TTHERM_00685830_PE_3_SV_
tr_I7MCN5_I7MCN5_TETTS_O» ,__short_chain_ ,_reductase_family_protein_OS_Tetrahymena_thermophila__strain_SB210__OX_312017_GN_TTHERM_00691300_PE_4_
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| tr/ACATR2CRL1]AOATR2CRL1_ 9CILI Tr\osephosphale isomerase_( OS Stentor_ cueruleus OX 5963 GN. Slecoe _5801_PE. 3 sv_1
1 OMJ91646_1_hypothetical_protein_SteCoe_5801_Stentor_coeruleus__
4 TIAOAAUKB3EIAOAAUIKB36_OCIL _isomerase_OS_t isma_stoltei_OX_1481888_GN_BSTOLATCC_MIC58110_PE_3_SV_1
KAF4315070_1 hypcthenca\_prolem G195, 011422 Phylopmhora kernoviae 00238/ 32
KAG7378257_1_hypothetical_protein_PHYBOEH_000456__Phytophthora_boehmeriae_
KAE8900787_1_hypothetical_protein_PF003_g15211__Phytophthora_fragariae_
CAH0474115_1_unnamed_protein_product_Peronospora_belbahri_
RLN86359_1_hypothetical_protein_BBJ28_00004569_Nothophytophthora_sp__Chile5_
DAZ99778_1_TPA__hypothetical_protein_NOF65_001287_partial__Lagenidium_giganteum_
GLD91812_1_hypothetical_protein_PINS_up000345__Pythium_insidiosum_
TMW60745_1_hypothetical_protein_Poli38472_000787__Pythium_oligandrum_
KAF1335677_1_Triose-phosphate_isomerase__partial__Globisporangium_splendens_
GQR87337_1_triosephosphate_isomerase__Achlya_hypogyna_




Transmembrane proteins

tr_AOAO77ZPN9_AOA077ZPN9_STYLE_Uncharacterized_protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig10422_g11112_PE_4_SV_1

100
CDW71429_1_UNKNOWN_Stylonychia_lemnae_

tr_AOABJSNYP3_AOABJBNYP3_HALGN_PI_PLC_Y_box_domain_containing_protein_OS_Halteria_grandinella_OX_5974_GN_FGO68_gene13080_PE_4_SV_1

93

o tr_AOAAD1XHF4_AOAAD1XHF4_EUPCR_Uncharacterized_protein_OS_Euplotes_crassus_OX_5936_GN_ECRASSUSDP1_LOCUS14140_PE_4_SV_1
tr_AOAO772VQ4_AOAO77ZVQ4_STYLE_Transmembrane_protein_OS_Stylonychia_lemnae_OX_5949_GN_Contig2952_g3155_PE_4_SV_1
55 o tr_GOR4S9_GOR4S9_ICHMU_Ubiquitin_conjugating_enzyme_family_protein__putative_OS_lchthyophthirius_multifilis_OX_5932_GN_IMG5_194660_PE_4_SV_1
53 tr_W7X6E4_W7X6E4_TETTS_Transmembrane_protein_putative_OS_Tetrahymena_thermophila_strain_SB210__OX_312017_GN_TTHERM_000532889_PE_4_SV_1
% tr_W7XF72_W7XF72_TETTS_Smal_GTP_binding_domain_protein_OS_Tetrahymena_thermophila_strain_SB210__OX_312017_GN_TTHERM_000809249_PE_4_SV_1
” tr_AOAOVOQNE7_AOAOVOQNE7_PSEPJ_ _protein_OS_| _persalinus_OX_266149_GN_PPERSA_04212_PE_4_SV_1
tr_GOQW38_GOQW38_ICHMU_Uncharacterized_protein__Fragment__OS_Ichthyophthirius_multifilis_OX_5932_GN_IMG5_129090_PE_4_SV_1
tr_AOABS1LYS6_AOABS1LYS6_PARPR_Tr :_protein_OS_| _OX_5836_GN_PPRIM_AZ9_3_1_T0470188_PE_4_SV_1
100 tr_AOABS1V5Q5_AOABS1V5Q5_9CILI _protein_OS_| | _OX_43138_GN_PPENT_87_1_T0550185_PE_4_SV_1
tr_AOABS1TVB3_AOABS1TVB3_PAROT Transmembrane_protein_OS_Paramecium_octaurelia_OX_43137_GN_POCTA_138_1_T0320201_PE_4_SV_1
{ MCQ2818722_1_hypothetical_protein__archaeon_
o MCQ2820567_1_hypothetical_protein__archaeon_
. | MCQ2820083_1_hypothetical_protein__archaeon_
100 ‘ MCQ2820084_1_hypothetical_protein__archaeon_

0 TRANSMEMPROT_LEG_mgen_unknown_protein_NODE_2661_length_5442_cov_49_087865__ORF_2_ frame_1_translation
TRANSMEMPROT_LEG_unknown_protein_NODE_8069_length_749_cov_2_137574_g7109_i0___ORF_1__frame_3_ translation

TRANSMEMPROT_SIVAB_unknown_protein_NODE_3302_length_1777_cov_1_863636_g2868_i0___ORF_1__frame_1_translation

MCQ2818536_1_hypothetical_protein_archaeon_




