
Full protein sequences are available in table format, arranged alphabetically and by location in the tree below.
H3s which are known or expected to be replication-coupled (RC) are separated from H3s which are known or expected to be replication-independent (RI).
A deduced sequence change is marked by ► (from-to) pointers, by a change in color (if major) and by the value of the original residue (regular font) and the new residue (bold font).
Single-clone, single-residue variations without support by similar species sre marked in bracketed italics.
Duplication-with-divergence of a functional H3 type, deduced as certain (or probable), is marked by a dark separation bar and a change of color color, e.g. green-to-blue or gold-to-orange.
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Residues shown: a-f_s-vs s-y_s-ig
GenBank et al. H3-idiotype intron(s) # sequences 31 32-41 42-54-82-87 89 90-95 96-110-121-124 125-135

[base record] residues 31-41_87-89 90 codons Species Genus Parsimony Information

X55548.1 s-y_s-ig X 8,44 4 Emericella nidulans Emericella ST-YK-Y-S-SIG-SV-C-S-IQ-S

Neosartotya fischeri Neosartorya ST-YK-Y-S-SIG-SV-C-S-IQ-S Trichocomaceae Eurotiotales

NW_876237.1 s-y_s-ig X 8,44 5 Aspergillus fumigatus Aspergillus ST-YK-Y-S-SIG-SV-C-S-IQ-S
AP007161.1 s-y_s-ig X 8,44 1 Aspergillus oryzae Eurotiomycetes 28A◄28S
XM_001210672.1 s-y_s-ig X 8,44 3 Aspergillus terreus
XM_001268876.1 s-y_s-ig X 8,44 3 Aspergillus clavatus
AM270170.1 s-y_s-ig X 8,44 3 Aspergillus niger
AFL2G_03396 s-y_s-ig X 8,44 1 Aspergillus flavus

NW_876237.1 s-y_s-ig X 8,44 1 Penicillium funiculosum Penicillium ST-YK-Y-S-SIG-SV-C-S-IQ-S

AF280091.1 s-y_s-ig X 14 2 Ajellomyces capsulatus Ajellomyces ST-YK-Y-S-SIG-SV-C-S-IQ-S 45A◄45T

CH476727.1 s-y_s-ig X 8,44 4 Coccidioides immitis Coccidioides ST-YK-Y-S-SIG-SV-C-S-IQ-S Onygenales
20I-22A◄20L-22S

Unci_2.5-1 s-y_s-ig X 8,44,120 1 Uncinocarpus reesii Uncinocarpus ST-YK-Y-S-SIG-SV-C-S-IQ-S

AA901613.1 s-y_s-ig x 71 13 Neurospora crassa Neurospora ST-YK-Y-S-SIG-SV-C-S-IQ-N Sordiarioceae
Sordariales

AY669068.1 s-y_s-ig X 71,122 4 Chaetomium globosum Chaetomium ST-YK-Y-S-SIG-SV-C-S-IQ-N Chaetomiaceae

CF350248.1 s-y_s-ig 1 Cordyceps bassiana Cordyceps ST-YK-Y-S-SIG-SV-C-P-IQ-N (121P) Clavicipitaceae

CF943983.1 s-y_s-ig x 71 7 Hypocrea jecorina Hypocrea ST-YK-Y-S-SIG-SV-C-S-IQ-N
EH628511 s-y_s-ig 1 Hypocrea virens Hypocreaceae

jgp_Trre_scaffold_39 s-y_s-ig x 71 1 Trichoderma reesei Trichoderma ST-YK-Y-S-SIG-SV-C-S-IQ-N

AY435464.1 s-y_s-ig x 71 2 Acremonium strictum Acremonium ST-YK-Y-S-SIG-SV-C-S-..-. Hypocreales

AF374069.1 s-y_s-ig X 25,71 12 Fusarium subglutinans Fusarium ST-YK-Y-S-SIG-SV-C-S-IQ-.
AF291062.1 s-y_s-ig X 25,71 3 Fusarium proliferatum microsporic H.
AY452860.1 s-y_s-ig X 25,71 2 Fusarium brasilicum

AY435462.1 s-y_s-ig X 10,101 1 Cephalosporium gramineum Cephalosporium ST-YK-Y-S-SIG-SV-C-S-..-. (98A) 98S-135N ◄ 98A-135S

jgi_Neha_sca_11_chr8_3_0 s-y_s-ig X 25,71 1 Nectria haematococca Nectria ST-YK-Y-S-SIG-SV-C-S-IQ-N

AACM01000185.1 s-y_s-ig X 25,71 22 Gibberella zeae Gibberella ST-YK-Y-S-SIG-SV-C-S-IQ-N
AF291063.1 s-y_s-ig X 25,71 2 Gibberella fujikuroi
AY435466.1 s-y_s-ig X 25,66 2 Gibberella moniliformis Nectriaceae

AY435463.1 s-y_s-ig X 25,71 1 Nalanthamala diospyri Nalanthamala ST-YK-Y-S-SIG-SV-C-.-..-. microsporic N.

BM870510.1 s-y_s-ig X 71,122 40+ Magnaporthe grisea Magnaporthe ST-YK-Y-S-SIG-SV-C-S-IQ-N
Magnaporthaceae

AY435475.1 s-y_s-ig X 71,120 3 Gaeumannomyces graminis Gaeumannomyces ST-YK-Y-S-SIG-SV-C-.-..-.
(incertae sedis)

DQ266187.1 s-y_s-ig x 71 14 Verticillium dahliae Verticillium ST-YK-Y-S-SIG-SV-C-S-IQ-.
DQ266200.1 s-y_s-ig x 71 1 Verticillium albo-atrum
DQ266201.1 s-y_s-ig x 71 1 Verticillium nigrescens Phyllachorales

EG359980.1 s-y_s-ig 1 Glomerella cingulata Glomerella ST-YK-Y-S-SIG-SV-C-S-IQ-N

BM360963.1 s-y_s-ig x 69 7 Blumeria graminis Blumeria ST-YK-Y-S-SIG-SV-C-S-IQ-S Erysiphales
Leotiomycetes Leotiomyceta

CD646053.1 s-y_s-ig X 9,40 2 Sclerotinia sclerotiorum Sclerotinia ST-YK-Y-S-SIG-SV-C-S-IQ-G
Helotiales 135G ◄ 135S

BC1G_12806.1 s-y_s-ig X 9,40 2 Botrytis cinerea Botrytis ST-YK-Y-S-SIG-SV-C-S-IQ-G

CH476947.1 s-y_s-ig X 8,40 1 Botryotinia funckeliana Botryotinia ST-YK-Y-S-SIG-SV-C-S-IQ-G

Phaeo_1.4-1 s-y_s-ig x 9 1 Phaeosphaeria nodorum Phaeosphaeria ST-YK-Y-S-SIG-SV-C-S-IQ-G

AF404636.1 s-y_s-ig X 9,19,31 3 Lewia infectoria Lewia ST-YK-Y-S-SIG-SV-C-S-IQ-. 108K◄108N 135G◄135S Pleosporales

Ptri_supercont1.18-1 s-y_s-ig x 19 1 Pyrenophora tritici-repentis Pyrenophora ST-YK-Y-S-SIG-SV-C-S-IQ-G

AF404637.1 s-y_s-ig x 19 3 Alternaria alternata Alternaria ST-YK-Y-S-SIG-SV-C-S-IQ-.
AF404639.1 s-y_s-ig X 9,19,31 1 Alternaria arborescens
AF404634.1 s-y_s-ig X 9,19,31 1 Alternaria tenuissima Dothideomycetes
AF404618.1 s-y_s-ig x 19 3 Alternaria sp.

AY752255.1 s-y_s-ig x 44 1 Davidiella tassiana Davidiella ST-YK-Y-S-SIG-SV-C-S-..-.
Davidiellaceae

BE188030.1 s-y_s-ig 2 Cladosporium fulvum Cladosporium ST-YK-Y-S-SIG-SV-C-S-IQ-S
AY752255.2 s-y_s-ig x 44 Cladosporium bruhnei
AY752254.1 s-y_s-ig x 44 1 Cladosporium cladosporioides (98V) Capnodiales

AY752279.1 s-y_s-ig x 44 6 Mycosphaerella thailandica Mycosphaerella ST-YK-Y-S-SIG-SV-C-S-IQ-S
jgi_Mygr_scaffold_1 s-y_s-ig X 8,44 1 Mycosphaerella graminicola Mycosphaerellaceae

DQ026468.1 s-y_s-ig x 44 9 Cercospora beticola Cercospora ST-YK-Y-S-SIG-SV-C-.-..-. Pezizomycotina
AY966900.1 s-y_s-ig x 44 1 Cercospora agavicola (72C)

BM266314.1 s-y_s-ig 3 Tuber borchii Tuber ST-YK-Y-S-SIG-SV-C-S-IQ-S Pezizomycetes

CN200116.1 s-y_s-ig 1 Oidoidendron maius Oidoidendron ST-YK-Y-S-SIG-SV-C-S-IQ-S Myxotrichaceae (incertae sedis)

XM_445354.1 s-y_s-ig ▬ ▬ 5 Candida glabrata Candida ST-YK-F-T-SIG-SV-A-K-IK-S
NW_139540.1 s-y_s-ig ▬ ▬ 5 Candida albicans Candida ST-YK-F-T-SIG-AV-C-K-MQ-S 124M ◄ 124I
NW_139449.1 v-y_s-ig ▬ ▬ 5 Candida albicans Candida VS-YK-F-S-SIG-AV-C-K-MQ-S 124M ◄ 124I

NW_001813682.1 s-y_s-ig ▬ ▬ 4 Lodderomyces elongisporus Lodderomyces ST-YK-F-T-SIG-AV-C-K-IQ-S  
NW_001813683.1 v-y_s-ig ▬ ▬ 2 Lodderomyces elongisporus Lodderomyces VS-YK-F-S-SIG-AV-C-K-IQ-S

▲
NC_006046.1 s-y_s-ig ▬ ▬ 5 Debaryomyces hansenii Debaryomyces ST-YK-F-T-SIG-SV-C-K-IQ-S 102S ◄ 102G
NC_006048.1 v-y_s-ig ▬ ▬ 2 Debaryomyces hansenii Debaryomyces VS-YK-F-S-SIG-AV-C-K-IQ-S 102S ◄ 102G

AL419692.1 s-y_s-ig ▬ ▬ 1 Pichia farinosa
XM_001385431.1 s-y_s-ig 2 Pichia stipitis
CH408156.1-1 s-y_s-ig ▬ ▬ 4 Pichia guilliermondii Pichia ST-YK-F-T-SIG-SV-C-K-IQ-A (135A) 31S
AL431334.1 a-y_s-ig ▬ ▬ 1 Pichia angusta Pichia AT-YK-F-T-SIG-SV-C-K-IQ-S 31A◄
XM_001386842.1 v-y_s-ig 1 Pichia stipitis Pichia VS-YK-F-S-SIG-AV-C-K-IQ-S 32S Saccharomycetaceae Saccharomycetales Saccharomycotina
CH408156.1-2 v-y_s-ig ▬ ▬ 3 Pichia guilliermondii Pichia VT-YK-F-S-SIG-AV-C-K-IQ-S 32A◄ 31V-95A◄ 31S-95S 80S 54F◄54Y 121K◄121S

110C-125Q 80T
NC_001134.7 s-y_s-ig ▬ ▬ 2+ Saccharomyces cerevisiae Saccharomyces ST-YK-F-T-SIG-SV-A-K-IK-S 110A-125K◄
AL409053.1 s-y_s-ig ▬ ▬ 1 Saccharomyces exiguus

CR382125.1 s-y_s-ig ▬ ▬ 6 Kluyveromyces lactis Kluyveromyces ST-YK-F-T-SIG-SV-A-K-IK-S
AL424093.1 ?-?_s-ig ▬ ▬ 1 Kluyveromyces marxianus (Dikarya)

Ascomycota
NM_209247.1 s-y_s-ig 2 Eremothecium gossypii Eremothecium ST-YK-F-T-SIG-SV-A-K-IK-S

AF296170.1 s-y_s-ig ▬ ▬ 1 Zygosaccharomyces bailii Zygosaccharomyces ST-YK-F-T-SIG-SV-A-K-IK-S

CR382132.1 s-y_s-ig ▬ ▬ 3 Yarrowia lipolytica Yarrowia xx-YK-Y-T-SIG-SV-C-K-IH- [5 STVI 6]-10V-[22 IGS 22]-[30 APSNTS 32]-70T-88S-125H-[133—135]◄ Dipodasceae
BE025760.1 s-y_s-ig 1 Yarrowia lipolytica Yarrowia ST-YR-Y-T-SIG-AS-C-P-IQ-A (22T-42R-87A-95A-96S-102G-120M-121P-130I-135A) ◄

NC_003424.2 a-y_s-ig ▬ ▬ 8 Schizosaccharomyces pombe Schizosaccharomyces AT-YR-Y-T-SIG-AV-C-S-MQ-S 31A-42R-95A-114G-121P-124M ◄ Schizosaccharomycetes

BF942591.1 a-f_s-vm 1 Pisolithus tinctorius Pisolithus xx-FR-Y-T-SVM-AS-A-P-LA-S 10T-[22 KQLAAKSAGSKKTIHTPA 32] 96S◄96A Boletales

BU963986.1 - 1 Hebeloma cylindrosporum Hebeloma xx-FR-Y-T-S..-..-.-.-..-. [22 AKSS 24] [29 AAAA 32]

AACS01000031.1 X-f_s-vm X 5,13,30,80,116,120 3 Coprinopsis cinerea Coprinopsis xx-FR-Y-T-SVM-AA-A-P-LA-S [29 AQTAT 32]
AACS01000008.1 X-f_s-vm X 13,30,80 3 Coprinopsis cinerea Coprinopsis xx-FR-Y-T-SVM-AA-A-P-LA-S [22 SKSA 24] [29 APTAA 32] 127R◄127A Agaricales
 AACS01000070.1-1 X-f_s-vm X 30,80 4 Coprinopsis cinerea Coprinopsis xx-FR-Y-T-SVM-AA-A-P-LA-S [22 AKSS 24] [29 AAAAA 32] Agaricomycetes

41F◄41Y
AB116640.1 X-f_s-vm 1 Lentinula edodes Lentinula xx-FR-Y-T-SVM-AA-A-P-LA-S [22 SKSATKSSA 24] [29 AQGAA 32]
CN605723.1 X-f_s-vm 1 Lentinula edodes Lentinula xx-FR-Y-T-SVM-AA-A-P-LA-S (14T) [22 TKA 24] [29 AATAT 32] Dikarya

jgi_Labi_scaffold_1 X-f_s-vm X 30,80 1 Laccaria bicolor Laccaria xx-FR-Y-T-SVM-AA-A-P-LA-S [22 SKSA 24] [29 AI 35]
jgi_Labi_scaffold_15 X-f_s-vm X 5,13,31,80,119 1 Laccaria bicolor Laccaria xx-FR-Y-T-SVM-AA-A-P-LA-S [22 TKA 24] [29 AQTAT 32] 117○-119○◄117V-119I
jgi_Labi_scaffold_55 X-f_s-vm X 5,13,30,80,118 1 Laccaria bicolor Laccaria xx-FR-Y-T-SVM-AA-A-P-LA-T [22 TKA 24] [29 AQTATAAA 32] 117○-119○-135T◄117V-119I-135S
jgi_Labi_scaffold_22-2 X-f_s-vm X 30,80 1 Laccaria bicolor Laccaria xx-FR-Y-T-SVM-AA-A-P-LA-S [22 SKSSA 24] [29 AAAA 32]

jgi_Phch_scaffold_3-1 X-f_s-vm X 13,80 2 Phanerochaete chrysosporium Phanerochaete xx-FR-Y-T-SVM-AA-A-P-LA-A [22 AKSRKTQAPTAT 32]
jgi_Phch_scaffold_8 X-f_s-vm X 31,80,119 1 Phanerochaete chrysosporium Phanerochaete xx-FR-Y-T-SVM-AA-A-P-LA-A [22 SKA 24] [29 APATAP 32] Agaricomycotina
jgi_Phch_scaffold_18 X-f_s-vm X 5,13,31,80,125 1 Phanerochaete chrysosporium Phanerochaete xx-FR-Y-T-SVM-AA-A-P-LA-A [22 TKA 24] [29 AATAAAT 32]

(incertae sedis)
jgi_Pospl1_111781 X-f_s-vm 2 Postia placenta Postia xx-FR-Y-T-SVM-AA-A-P-LA-S [22 SK 24] [29 APPTAT 32]
jgi_Pospl1_108393 X-f_s-vm 1 Postia placenta Postia xx-FR-Y-T-SVM-AA-A-P-LA-S [22 TKA 24] [29 ATVAAT 32]
jgi_Pospl1_121178 X-f_s-vm 2 Postia placenta Postia xx-FR-Y-T-SVM-AA-A-P-LA-T [22 SKQ 24] [29 ATVSAT 32] 96S◄96A
jgi_Pospl1_49469 X-f_s-vm 2 Postia placenta Postia xx-FR-Y-T-SVM-AA-A-P-LA-S [22 AKA 24] [29 AMSSAT 32]

NC_006684.1 X-y_s-vm X 20,56,80 4 Filobasidiella neoformans Filobasidiella/Cryptococcuxx-YR-Y-T-SVM-AS-A-P-LQ-S [28 QTTTSAA 32] 96S-125Q◄96A-125A Filobasidiales Heterobasidiomycetes Basidiomycota
AAEY01000049.1 X-y_s-ig X 1,5,20,56,107 3 Filobasidiella neoformans Filobasidiella/Cryptococcuxx-YR-Y-T-SIG-AS-A-P-LQ-S [28 QAPSQVS 32] 42R-96S-124L◄42K-96A-124I

AACP01000090.1 s-y_s-vm x 15 2 Ustilago maydis Ustilago SA-YR-Y-T-SVM-SA-A-P-IA-T 95S-135T◄95A-135S Ustilaginales Ustilagomycotina
AACP01000135.1 a-y_s-ig x 98 3 Ustilago maydis Ustilago AA-YK-Y-T-SIG-AA-A-P-IA-S 32A◄32T

jgi_Sporo1_30640 X-y_s-vm x 5 14 Sporobolomyces roseus Sporobolomyces AA-YR-Y-T-SVM-AA-A-P-IQ-Q [22 AKA 24] [29 APAA 32] 135Q◄135S Sporidiobolales
jgi_Sporo1_30834 q-y_s-ig ▬ ▬ 4 Sporobolomyces roseus Sporobolomyces QT-YK-Y-T-SIG-AA-A-P-IQ-S 31Q◄31A Fungi
jgi_Sporo1_30090 q-y_s-ig ▬ ▬ 5 Sporobolomyces roseus Sporobolomyces QT-YK-Y-T-SIG-AA-A-P-IQ- [133 G 135] Pucciniomycotina

CV191606.1 a-y_s-ig 2 Puccinia graminis Puccinia AT-YK-Y-T-SIG-SA-A-P-IQ-S
22A-95S◄22T-95A Pucciniales

DR010290.1 ?-?_s-ig 1 Uromyces viciae-fabae Uromyces ..-..-.-T-SIG-SA-A-P-IQ-S

NPE00000049 a-y_s-ig 1 Neocallimastix patriciarum Neocallimastix AT-YR-Y-T-SIG-AS-A-P-IQ-S Neocallimastigomycetes Neocallimastigomycota

SPE00005674 a-y_s-ig 1 Spizellomyces punctatus Spizellomyces AT-YR-Y-T-SIG-AA-A-P-IQ-S 96A◄96S Spizellomycetales
SPE00000882 s-y_s-ig 1 Spizellomyces punctatus Spizellomyces ST-YR-Y-T-SIG-AS-A-P-IQ-S 31S◄31A

Chytridiomycota
Batra_1.8-1 a-y_s-ig ▬ ▬ 2 Batrachochytrium dendrobatidis Batrachochytrium AT-YR-Y-T-SIG-AS-A-P-IQ-S 102G◄102S (incertae sedis) Chytridiales

MAE00002145 a-y_s-ig 4 Mortierella verticillata Mortierella AT-YR-Y-T-SIG-AS-A-P-IH-T 125H-135T◄125Q-135S Mortierellales
AJ249813.1 a-y_s-ig ▬ ▬ 2 Mortierella alpina Mucoromycotina (incertae sedis) (basal fungal lineages)

ROE00013143.PEP s-y_s-ig ▬ ▬ 17 Rhizopus oryzae Rhizopus ST-YR-Y-T-SIG-AS-A-P-IQ-S
31S◄31A Mucorales

jgi_Phbl_scaffold_6 s-y_s-ig ▬ ▬ 3 Phycomyces blakesleeanus Phycomyces ST-YR-Y-T-SIG-AS-A-P-IQ-S 31S-96S
jgi_Phbl_scaffold_15 s-y_s-ig X 33,56,(69),106 2 Phycomyces blakesleeanus Phycomyces ST-YR-Y-T-SIG-AA-A-P-IQ-S 31T-96A

AME00001431 a-y_s-vg Allomyces macrogynus Allomyces AT-YR-Y-T-SVG-AA-A-P-IQ-N 24V-88V-96A-135N◄24A-88I-96S-135S Blastocladiales Blastocladiomycota

NLL00000078.PEP ? Antonospora locustae Antonospora ??-YK-Y-?-PLA-SL-C-?-??-? very divergent (unclassified)

NC_003230.1 ? ▬ ▬ 3 Encephalitozoon cuniculi Encephalitozoon ??-YR-Y-?-PLA-AL-C-?-??-? very divergent Apansporoblastina Microsporidia
NC_003238.2 ? ▬ ▬ 2 Encephalitozoon cuniculi Encephalitozoon ??-FK-Y-?-SIV-AV-C-?-??-? very divergent
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Base sequences: s-y_s-ig m artkqtarks tggkaprkql askaarksap Stggvkkphr Ykpgtvalre irryqkstel lirklpfqrl vreiaqdfks dlrfqsSaIG alqesveayl vslfedtnlc aihakrvtiq skdiqlarrl rgers Ascomycota (eg. Blumeria)

a-y_s-vm m artkqtarks tggkaprkql atkaarksap Saggvkkphr Yrpgtvalre irryqkstel lirklpfqrl vreiaqdfkt dlrfqsSaVM alqeaaeayl vslfedtnla aihakrvtiq pkdlalarrl rgers Basidiomycota (composite)
s-y_s-ig m artkqtarks tggkaprkql atkaarksap Atggvkkphr Ykpgtvalre irryqkstel lirklpfqrl vreiaqdfks dlrfqsSaIG alqeaaeayl vslfedtnla aihakrvtiq pkdiqlarrl rgers Basidiomycota (composite)
s-y_s-ig m artkqtarks tggkaprkql atkaarksap Atggvkkphr Yrpgtvalre irryqkstel lirklpfqrl vreiaqdfkt dlrfqsSaIG alqeaseayl vslfedtnla aihakrvtiq pkdiqlarrl rgers Chytridiomycota/Mucoromycotina/

differences:                                    X           X                                        X         XX     XX              X            X   X /Blastocladiomycota (~Rhizopus)
The differences in the base sequences of fungal groups, and the uncertainty of phylogenetic relationships among the groups, does not allow deduction of a single base fungal H3 sequence.

Analysis of the evolution of fungal histone H3 forms, based on Tree Of Life phylogenetic relationships
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with H3 comparisons.


