Supplementary Material

The PCR amplifications performed employed several new primers in conjunction with previously reported primers.  New primers are detailed in Table S1.  Primer combinations used to amplify coding regions are detailed in Table S2.  Non-novel primers are detailed in previous publications: Tubulins (Edgcomb et al. 2001), EF-1( (Baldauf and Palmer 1993), HSP70 (Simpson and Roger 2004), HSP90 (Simpson, Lukeš, and Roger 2002).

The species list and gene coverage of the data set used for the main analysis is illustrated in Table S3.

Figure S1 shows a tree estimated by maximum likelihood under a ‘linked model’ from a somewhat more taxon-rich dataset than reported in the main analysis.
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Table S1. New degenerate primers for PCR-amplication of nucleus-encoded marker genes employed in this study.

	Gene
	Direction
	Name
	Target motif
	5'-3' sequence

	Tub-(
	Forward
	BtubAT3
	MREIVHIQA
	ATGCGTGAAATCGTNCAYATHCARGC

	EF-1
	Forward
	EF1AF1AB
	VDAGKSTTT
	GTGGACGCCGGNAARWSNACNACNAC

	
	Forward
	GTPF1A-F
	GHVD(S/A)GKST
	GGCCACGTGGAYDSNGGNAARWSNAC

	EF-2
	Forward
	EF2F1B
	VIAHVDHGK
	GTGATCGCCCAYGTNGAYCAYGGNAA

	
	Forward
	EF2F3A
	GVCVQTETV
	GGCGTGTGCGTCCARACNGARACNGTN

	
	Forward
	EF2F4A
	IVSPGHVD
	ATCGTCTCGCCNGGNCAYGTNGA

	
	Reverse
	EF2R1C
	FPQCVFDHW
	CCAGTGGTCGAANACRCAYTGNGGRAA

	HSP70
	Reverse
	591CR
	VPQIEVTF
	AACGTGACCTCGATRTGNGGNAC

	HSP90
	Forward
	110U2
	ELISNASD  
	GAGCTGATCTCCAACGCNTCNGA

	
	Reverse
	210UR
	IGQFGVGFY
	TAGAAGCCGACGCCRAAYTGNCCRAT

	
	Reverse
	880XR
	MKAQALRD
	TCGCGCAGRGCYTGNGCRTTCAT

	
	Reverse
	910X1R
	KTMEINPD
	TCGGGGTTGATYTCCATNGTYTT


Table S2.  Primer combinations used to amplify new sequences by PCR.  Multiple forward/reverse primers indicate sequences derived as two overlapping fragments.

	Species
	Gene
	Forward Primer
	Reverse Primer

	Carpediemonas membranifera
	HSP90
	100XF / specific
	210UR / 910X1R

	Malawimonas jakobiformis
	EF-1(
	EF1AF1AB
	10R

	
	EF-2
	EF2F1B
	EF2R1C

	
	HSP70
	65CE
	GGMP2

	
	HSP90
	100X
	880XR

	Naegleria gruberi
	EF-1(
	GTPF1A-F
	10R

	Reclinomonas americana
	EF-1
	GTPF1A-F
	10R

	
	EF-2
	EF2F4A
	EF2R1C

	
	HSP70
	65CE
	591CR

	
	HSP90
	110U2 / specific
	430XR / 880XR

	Rhynchomonas nasuta
	(-tub
	AtubA
	AtubB

	
	(-tub
	BtubA
	BtubB

	Rhynchopus sp.
	(-tub
	AtubA
	AtubB

	
	(-tub
	BtubA
	BtubB

	Trimastix marina
	(-tub
	AtubA
	AtubB

	
	(-tub
	BtubAT3
	BtubB

	
	HSP70
	65CE
	GGMP2

	
	HSP90
	100X
	910X1R

	Trimastix pyriformis
	EF-1(
	GTPF1A-F
	10R

	
	EF-2
	EF2F3A
	specific

	
	HSP70
	specific
	GGMP2

	
	HSP90
	specific
	880XR


Table S3.  Genes included in phylogenetic analysis (X).  ‘P’ indicates a very partial sequence (<60% of sites). ‘*’ represents a gene believed to be absent from the genome.

	Group
	Taxon
	Tub-a
	Tub-b
	EF-1a
	EF-2
	HSP70
	HSP90

	Diplomonads
	Giardia intestinalis
	X
	X
	X
	X
	X
	X

	
	Hexamita inflata
	X
	X
	X
	
	
	X

	
	Spironucleus barkhanus
	X
	X
	X
	X
	X
	X

	Carpediemonas
	Carpediemonas membranifera
	X
	X
	
	
	X
	X

	Parabasalids
	Trichomonas vaginalis/tenax
	X
	X
	X
	X
	X
	X

	Oxymonads
	Streblomastix strix
	X
	X
	X
	
	
	X

	Trimastix
	Trimastix marina
	X
	X
	
	
	X
	X

	
	Trimastix pyriformis
	X
	X
	X
	X
	X
	X

	Malawimonas
	Malawimonas jakobiformis
	X
	X
	X
	X
	X
	X

	Euglenozoa
	Euglena gracilis
	X
	X
	X
	X
	X
	X

	
	Leishmania major
	X
	X
	X
	X
	X
	X

	
	Trypanosoma cruzi
	X
	X
	X
	X
	X
	X

	
	Rhynchomonas nasuta
	X
	X
	
	
	X
	X

	
	Rhynchopus ATCC 50230
	X
	X
	
	
	X
	X

	Heterolobosea
	Naegleria gruberi
	X
	X
	X
	X
	X
	X

	Jakobids
	Reclinomonas americana
	X
	X
	X
	X
	X
	X

	Alveolates
	Amphidinium carterae
	X
	X
	X
	
	X
	X

	
	Cryptosporidium parvum
	X
	X
	X
	X
	X
	X

	
	Eimeria tenella/ acervulina
	X
	X
	X
	X
	X
	X

	
	Plasmodium falciparum
	X
	X
	X
	X
	X
	X

	
	Toxoplasma gondii
	X
	X
	X
	X
	X
	X

	
	Paramecium tetraurelia
	X
	X
	X
	
	P
	X

	
	Stylonychia lemnae/mytilus
	X
	X
	X
	X
	X
	

	
	Tetrahymena thermophila/pyriformis
	X
	X
	X
	X
	X
	X

	Stramenopiles
	Phytophthora sojae
	X
	X
	X
	X
	X
	X

	
	Thalassiosira pseudonana
	X
	X
	X
	X
	X
	X

	Viridiplantae
	Arabidopsis thaliana
	X
	X
	X
	X
	X
	X

	
	Oryza sativa
	X
	X
	X
	X
	X
	X

	
	Triticum aestivum
	X
	X
	X
	X
	X
	X

	
	Chlamydomonas reinhardti
	X
	X
	*
	X
	X
	X

	Rhodophytes
	Porphyra yezoensis/ purpurea
	X
	X
	X
	X
	X
	X

	
	Guillardia nucleomorph
	X
	X
	*
	X
	X
	X

	Amoebozoa
	Dictyostelium discoideum
	X
	X
	X
	X
	X
	X

	
	Entamoeba histolytica
	X
	X
	X
	X
	X
	X

	Animals
	Caenorhabditis elegans
	X
	X
	X
	X
	X
	X

	
	Bombyx mori
	X
	X
	X
	X
	X
	X

	
	Drosophila melanogaster
	X
	X
	X
	X
	X
	X

	
	Danio rerio
	X
	X
	X
	X
	X
	X

	
	Homo sapiens
	X
	X
	X
	X
	X
	X

	Choanoflagellate
	Monosiga brevicollis/ovata
	X
	X
	*
	X
	X
	X

	Fungi
	Candida albicans
	X
	X
	X
	X
	X
	X

	
	Neurospora crassa
	X
	X
	X
	X
	X
	X

	
	Saccharomyces cerevisiae
	X
	X
	X
	X
	X
	X

	
	Schizosaccharomyces pombe
	X
	X
	X
	X
	X
	X


Figure S1:  Phylogenetic tree of eukaryotes inferred by maximum likelihood from six slowly evolving nuclear-encoded proteins, with additional taxa compared to our main analysis, but using only a ‘linked’ WAG+( model (i.e. one set of branch lengths across all the data).  Best topology found by PHYML shown.  Numbers on branches represent maximum likelihood bootstrap support values for the linked model (200 replicates) based on all six genes (upper numbers), or with EF-1( or EF-2 data excluded (lower numbers). Filled circles represent bipartitions receiving >95% support in both analyses. Dashes represent values <50% not critical to the study. Excavates are identified by gray shading.  The support values uniting Excavate Group 3 and Heterolobosea plus jakobids under the linked model are lowered due to the uncertain placement of the phylogenetically isolated taxon Bigelowiella (see main text).
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