
A. Phylogram of bacterial and eukaryotic aconitase and aconitase-like proteins.

0.1

Xylella fastidiosa G82824
Xanthomonas campestris CAA05170

Bradyrhizobium japonicum P70920
Escherichia coli1 P25516

P. aeruginosa AAG04951
Legionella pneumophila AAA25295

Rickettsia prowazekii CAA15225
Aeropyrum pernix BAA80618

Thermoplasma volcanium NP 110708
Thermoplasma acidophilum CAC11259

Deinococcus radiodurans AAF11276
L. lactis subsp. lactis AAF09127

Staphylococcus aureus BAB45268
Bacillus subtilis CAA97599

S. viridochromogenes CAB61499
Streptomyces viridochromogenes CAB62405
Streptomyces coelicolor AAD53955

Corynebacterium glutamicum* BAA76717
Mycobacterium leprae CAC30767

Mycobacterium avium O08451
Trypanosoma brucei brucei AAF29446
A. thaliana CAB36543

Arabidopsis thaliana CAB81492
Cucumis melo* CAA58047

Citrus limon AAC26045
A. thaliana AAD25640

Cucurbita sp. BAA06108
Solanum tuberosum* T07611

Nicotiana tabacum AAG28426
Eufolliculina uhligi* AAD41770

C. elegans CAA91491
Rattus norvegicus NP 074054
Homo sapiens P48200

D. melanogaster AAF54529
D. melanogaster CAA11211

Gallus gallus BAA03715
R. norvegicus AAA41449
M. musculus CAA43455
Oryctolagus cuniculus AAA31255

H. sapiens AAF99681
Vibrio cholerae AAF94496
Pseudomonas aeruginosa AAG04183
Neisseria meningitidis AAF40871

E. coli3 BAA35435
Helicobacter pylori P56418
Campylobacter jejuni CAB73100

E. coli2 P36683
Archaeoglobus fulgidus NP 070787

Halobacterium sp. NRC-1 AAG20620
Aquifex aeolicus AAC07617

Neurospora crassa CAC18623
S. cerevisiae CAA54757
Schizosaccharomyces pombe CAB83173
B. fragilis ATCC 25285 unpublished
B. fragilis TM4000 AF434843

C. hutchinsonii unpublished
F. succinogenes unpublished

Gracilaria gracilis P49609
G. gracilis AAA80494
S. pombe CAB11263

Aspergillus terreus AAC61778
Piromyces sp. E2 CAA76360

Candida albicans unpublished
Saccharomyces cerevisiae NP 013407
S. cerevisiae AAB67348
Daphnia pulex CAB72317
Drosophila melanogaster AAF53973
D. melanogaster CAB93521
C. elegans P34455
Caenorhabditis elegans AAA28050

Xenopus laevis AAF01428
H. sapiens AAB38416
Mus musculus AAH04645
R. norvegicus CAC11018
B. taurus CAA90177
Bos taurus S57528
Sus scrofa A35544
S. scrofa AAA30987
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Ajellomyces capsulatus (mit) AAB63461
Schizosaccharomyces pombe (mit) CAB16208

Kluyveromyces lactis (mit) AAC69608
Saccharomyces cerevisiae (mit) NP_014361

Homo sapiens (mit) AAH00933
Macaca fascicularis (mit)* CAA52224

Mus musculus (mit) NP_032349
Rattus norvegicus (mit) S39064
Caenorhabditis elegans (mit) CAB02822

Homo sapiens (mit)* CAB43266
Homo sapiens (mit) AAD09340
Macaca fascicularis (mit)* CAA57954
Bos taurus (mit) AAC83167
Bos taurus (mit) AAC83166

Lycopersicon esculentum CAA76076
Nicotiana tabacum CAA74777

Arabidopsis thaliana CAB80281
Arabidopsis thaliana CAB80243
Nicotiana tabacum CAA74776
Clostridium acetobutylicum AE007613

Thermus aquaticus* A43934
Thermus thermophilus AAA27492

Methanococcus jannaschii H64389
Methanothermobacter thermautotrophicus AE000806

Nicotiana tabacum CAA65502
Schizosaccharomyces pombe (mit) CAB62099
Kluyveromyces lactis (mit) AAC69609
Saccharomyces cerevisiae (mit) A39309

Caenorhabditis elegans (mit) CAB02111
Bos taurus (mit) AAC18425
Homo sapiens (mit) AAA85639

Macaca fascicularis (mit)* S58664
Aquifex aeolicus AAC07444

Archaeoglobus fulgidus G69330
Thermoplasma volcanium AP000991

Sulfolobus solfataricus AE006824
Caldococcus noboribetus T44658
Aeropyrum pernix BAA79665

Anabaena sp. A55591
Synechocystis sp. BAA16835

Bacteroides fragilis unpublished
Streptococcus salvarius AAA98355

Streptococcus mutans AAC44826
Streptococcus mutans* AAC44503

Deinococcus radiodurans AE001998
Bacillus halodurans BAB06878
Bacillus subtilis P39126

Helicobacter pylori AAD07098
Coxiella burnetii AAF16742

Colwellia maris BAA03135
Escheria coli AAC74220

Citrobacter koseri* AF017620
Salmonella bongori* AAC45919
Salmonella enterica subsp. ariz* AAC45917

Campylobacter jejuni CAB75167
Mycobacterium leprae CAC32204
Pseudomonas aeruginosa AAG06011.1
Corynebacterium glutamicum CAA50590

Streptomyces coelicolor CAB88977.1
Neisseria meningitidis H81877

Vibrio cholerae AAF73002.1
Azotobacter vinelandii P16100

Xylella fastidiosa AAF85497.1
Pseudomonas putida BAA92686

Eucalyptus globulus AAB39248
Thermotoga maritima AE001772

Schizosaccharomyces pombe CAB11294
Kluyveromyces lactis* CAC29022

Burkholderia pseudomallei AF318309
Aspergillus nidulans (mit) AAK76730
Candida tropicalis (mit) O13285
Saccharomyces cerevisiae (cyt) P41939

Saccharomyces cerevisiae (mit) DCBYIS
Solanum tuberosum (mit) CAA63220
Nicotiana tabacum (mit) CAA65503

Arabidopsis thaliana AAD25614
Beta vulgaris* AAD55056

Daucus carota BAA34113
Oryza sativa AAD37810

Nicotiana tabacum (cyt) S65065
Solanum tuberosum (cyt)* CAA53300

Apium graveolens CAA73139
Medicago sativa (chl)* Q40345

Piromyces sp. E2 CAA76364
Cytophaga hutchinsonii unpublished
Sinorhizobium meliloti CAC46371
Sphingomonas yanoikuyae JC4600
Homo sapiens (cyt) O75874
Mus musculus (cyt) O88844
Rattus norvegicus (cyt) AAA59356
Microtus mexicanus (cyt) Q9Z2K9
Microtus ochrogaster (cyt) Q9Z2K8
Homo sapiens (mit) AAC50455
Mus musculus (mit) AAC52473

Sus scrofa (mit)* AAA31089
Bos taurus (mit) Q04467
Homo sapiens (mit) P48735

γ

β

Mitochondrial 
heterooctameric

IDH-1 β and 
γ-subunits

Mitochondrial 
heterooctameric
IDH-1 α-subunit

β

Bacterial
homodimeric

IDH-1

Bacterial
monomeric

IDH-2

Mitochondrial
and cytosolic

dimeric
IDH-2

B. Phylogram of bacterial and eukaryotic isocitrate dehydrogenase protein sequences.


