
Supplemental Table S1. Dynein sequences used for phylogenetic reconstruction.  
Accession numbers were taken from source databases JGI Phytozome V.13 

(Chlamydomonas reinhardtii v5.6, Volvox carteri v2.1, Ostreococcus lucimarinus v2.0, 

Micromonas sp RCC299 v3.0, Dunaliella salina v1.0, Marchantia polymorpha v3.1, 

Physcomitrium patens v3.3, Sphagnum fallax v1.1, Ceratopteris richardii v2.1, Selaginella 

moellendorffii v1.0), NCBI genome BLAST (Chara braunii GenBank assembly 

GCA_003427395.1, Anthoceros angustus GenBank assembly GCA_010909165.1), data 

deposited by Zang et al. (2019) at doi_10.5061_dryad.msbcc2ftv_v2 (Anthoceros 

angustus), and Gingko biloba Genome data deposited by Liu et al. (2021). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



evm model chr10 1407to1402

evm model chr10 2136

Crichardii v2 1 Ceric 25G055400 Ceric 25G055400 1

Smoellendorffii peptide 130462

AANG010447

Mpolymorpha peptide Mapoly0064s0039 1 p

Ppatens peptide Pp3c22 18230V3 1 p

Sfallax peptide Sphfalx0114s0033 1 p

GAQ77648 1 Dyneins heavy chain Klebsormidium nitens

Dsalina peptide Dusal 0588s00008 1 p

Creinhardtii peptide Cre12 g484250 t1 1 Flagellar inner arm dynein

Vcarteri peptide Vocar 0031s0108 1 p

e gw2 02 2 1 Org Msp RCC299 peptide 78637

MpusillaCCMP1545 peptide 35522

e gwEuk 6 2 1 Org Olucimarinus peptide 40832

ENSG00000197653 DNAH10

Creinhardtii peptide Cre09 g403800 t1 2 Flagellar outer arm

Vcarteri peptide Vocar 0008s0338 1 p

Dsalina peptide Dusal 0325s00011 1 p

Msp RCC299 peptide 105018

MpusillaCCMP1545 peptide 70196

jgi Chabra1 348851 rnaCBR g45840

GAQ87230 1 Dyneins heavy chain Klebsormidium nitens

ENSG00000105877 DNAH11

ENSG00000007174 DNAH9 Q9NYC9

ENSG00000187775 DNAH17

Msp RCC299 peptide 104912

MpusillaCCMP1545 peptide 70194

Dsalina peptide Dusal 0032s00006 1 p

Creinhardtii peptide Cre03 g145127 t1 1 Flagellar outer arm dynein

Vcarteri peptide Vocar 0014s0194 1 p

ENSG00000039139 DNAH5

ENSG00000124721 DNAH8 Q96JB1

GAQ89310 1 Dyneins heavy chain Klebsormidium nitens

jgi Chabra1 334135 rnaCBR g23890

Creinhardtii peptide Cre11 g476050 t1 2 Flagellar outer arm

Vocar 0027s0068 Org Vcarteri peptide Vocar 0027s0068 1 p

MpusillaCCMP1545 peptide 45916

MpusillaCCMP1545 peptide 70197

estExt fgenesh2 kg C Chr 150013 Org Msp RCC299 peptide 105012

EuGene 0900010035 Org Msp RCC299 peptide 61052

ENSG00000183914 DNAH2 Q9P225

Olucimarinus peptide 43542

Msp RCC299 peptide 104997

MpusillaCCMP1545 peptide 45975

Creinhardtii peptide Cre14 g624950 t1 1 Flagellar inner arm dynein

Vcarteri peptide Vocar 0022s0111 1 p

Dsalina peptide Dusal 0531s00001 1 p

GAQ88658 1 Dyneins heavy chain Klebsormidium nitens

jgi Chabra1 342077 rnaCBR g39582

Smoellendorffii peptide 185288

Crichardii v2 1 Ceric 22G060000 Ceric 22G060000 1

AANG010048

Mpolymorpha peptide Mapoly0004s0117 1 p

Ppatens peptide Pp3c17 1970V3 1 p

Sfallax peptide Sphfalx0098s0038 1 p

ENSG00000185842 DNAH14 Q0VDD8

GAQ89468 1 Dyneins heavy chain Klebsormidium nitens

Mapoly0070s0015 Mpolymorpha

evm model chr11 953

Vocar 0045s0040 1 p

GAQ84147 1 Dyneins heavy chain Klebsormidium nitens

ENSG00000179532 DNHD1

Cre06 g297850 Org Creinhardtii peptide Cre06 g297850 t1 1

Vocar 0020s0100 Org Vcarteri peptide Vocar 0020s0100 1 p

ENSG00000197102 DYNC1H1 Q14204

jgi Chabra1 328174 rnaCBR g12673

ENSG00000187240 DYNC2H1 Q8NCM8

Mapoly0108s0011 1 p

AANG014060

jgi Chabra1 343452 rnaCBR g38121

GAQ86888 1 Dyneins heavy chain Klebsormidium nitens

fgenesh2 kg C Chr 08000019 Org Msp RCC299

MicpuC2 estExt fgenesh1 pg C 30221 Org MpusillaCCMP1545

Dsalina peptide Dusal 0042s00022 1 p

Creinhardtii peptide Cre06 g250300 t1 2 Cytoplasmic dynein 1b heavy chain

Vocar 0038s0044 Org Vcarteri peptide Vocar 0038s0044 1 p

ENSG00000115423 DNAH6 Q9C0G6

Creinhardtii peptide Cre06 g265950 t1 1 Flagellar inner arm dynein heavy ch

Dsalina peptide Dusal 0266s00011 1 p

Msp RCC299 peptide 56610 1

MpusillaCCMP1545 peptide 58536

Creinhardtii peptide Cre14 g627576 t1 1 1 of 2 PTHR10676 SF136 DYNEIN

Vcarteri peptide Vocar 0023s0050 1 p

GAQ81204 1 Dyneins heavy chain Klebsormidium nitens

Ppatens peptide Pp3c7 8280V3 1 p

Mpolymorpha peptide Mapoly0083s0015 1 p

AANG006427

Smoellendorffii peptide 91756

Crichardii v2 1 Ceric 29G018300 Ceric 29G018300 1

evm model chr6 853to859

evm model chr6 2335

ENSG00000114841 DNAH1 Q9P2D7

Msp RCC299 peptide 104978

MpusillaCCMP1545 peptide 35233

Creinhardtii peptide Cre09 g392282 t1 1 Dynein heavy chain 2 inner arm

Vcarteri peptide Vocar 0044s0047 1 p

Dsalina peptide Dusal 0686s00003 1 p

GAQ82709 1 Dyneins heavy chain Klebsormidium nitens

jgi Chabra1 324493 rnaCBR g5736

evm model chr2 101to102

evm model chr2 2229to2230

Crichardii v2 1 Ceric 25G028800 Ceric 25G028800 1

Smoellendorffii peptide 447568

AANG009483

Mpolymorpha peptide Mapoly0032s0050 1 p

SphfalxSfallax peptide Sphfalx0021s0077 1 p

Ppatens peptide Pp3c27 6210V3 1 p

Ppatens peptide Pp3c6 28550V3 1 p

Crichardii v2 1 Ceric 03G083100 Ceric 03G083100 1

Smoellendorffii peptide 76047

Mpolymorpha peptide Mapoly0022s0169 1 p

AANG001374

jgi Chabra1 340379 rnaCBR g34178

GAQ87620 1 Dyneins heavy chain Klebsormidium nitens

Creinhardtii peptide Cre12 g555950 t1 2 Putative flagellar inner arm

Vcarteri peptide Vocar 0001s1061 1 p

Dsalina peptide Dusal 0298s00005 1 p

Creinhardtii peptide Cre02 g141606 t1 1 Flagellar inner arm

Vcarteri peptide Vocar 0027s0019 1 p

Msp RCC299 peptide 104998

MpusillaCCMP1545 peptide 45980

Msp RCC299 peptide 64231

MpusillaCCMP1545 peptide 55899

Creinhardtii peptide Cre05 g244250 t1 2 Flagellar inner arm

Vcarteri peptide Vocar 0026s0029 1 p

GAQ90294 1 Dyneins heavy chain Klebsormidium nitens

Ppatens peptide Pp3c23 17280V3 1 p

Sfallax peptide Sphfalx0209s0010 1 p

Mpolymorpha peptide Mapoly0015s0073 1 p

evm model chr2 1905to1901

Smoellendorffii peptide 73774

AANG004718

Mpolymorpha peptide Mapoly0043s0089 1 p

Sfallax peptide Sphfalx0004s0182 1 p

ENSG00000174844 DNAH12 Q6ZR08

ENSG00000118997 DNAH7 Q8WXX0

ENSG00000158486 DNAH3 Q8TD57

Creinhardtii peptide Cre02 g107050 t1 1 Dynein heavy chain 5

Vcarteri peptide Vocar 0022s0148 1 p

Dsalina peptide Dusal 0627s00001 1 p

Msp RCC299 peptide 96693

MpusillaCCMP1545 peptide 45818

Creinhardtii peptide Cre02 g107350 t1 1 Dynein heavy chain 4 novel minor

Creinhardtii peptide Cre16 g685450 t1 1 Flagellar inner arm dynein

Vcarteri peptide Vocar 0018s0113 1 p

Dsalina peptide Dusal 0124s00021 1 p

MpusillaCCMP1545 peptide 70272

GAQ86825 1 dynein heavy chain Klebsormidium nitens

Crichardii v2 1 Ceric 20G075500 Ceric 20G075500 1

evm model chr7 2186

Smoellendorffii peptide 92081

AANG005636

Mpolymorpha peptide Mapoly0035s0021 1 p

Ppatens peptide Pp3c12 9940V3 1 p

Sfallax peptide Sphfalx0091s0083
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Supplemental Figure S1. Topology of linear maximum parsimony tree of 
Viridiplantae and Human DHC’s.  
Amino acid sequences of 169 plant and algal DHC’s were sorted into classes by 

maximum parsimony analysis of their evolutionary history. The bootstrap consensus tree 

topology shown is inferred from 500 replicates. The percentage of replicate trees is shown 

at each node above the branches. Colored clades presented here match those of Figure 

2 in the paper. This supplement presents the same data as Figure 2, but arranges clades 

in a linear rectangular tree for easy reading of accession numbers for all aligned protein 

sequences (matching those in Supplemental Table S1). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



fgenesh2 kg C Chr 08000019 Org Msp RCC299 peptide 96530 1 of 1 K10414 dynein heavy chain 2

MicpuC2 estExt fgenesh1 pg C 30221 Org MpusillaCCMP1545 peptide 46683 1 of 1 K10414 dynein h

Cre06 g250300 Org Creinhardtii peptide Cre06 g250300 t1 2 Cytoplasmic dynein 1b heavy chain no

Vocar 0038s0044 Org Vcarteri peptide Vocar 0038s0044 1 p 1 of 1 K10414 dynein heavy chain 2

ENSG00000187240 DYNC2H1 Q8NCM8

Mapoly0108s0011 Org Mpolymorpha peptide Mapoly0108s0011 1 p 1 of 1 K10414 dynein heavy chain

AANG014060

ENSG00000197102 DYNC1H1

jgi Chabra1 328174 rnaCBR g12673

YKR054C mRNA peptide YKR054C pep protein coding
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Supplemental Figure S2. Maximum likelihood tree of cytoplasmic DHC’s.  
Maximum likelihood analysis was done with MEGA X, using the Whelan and Goldman 

model for 10 plant, algal, human, and yeast cytoplasmic DHC sequences. The bootstrap 

consensus tree topology presented here was inferred from 500 replicates, with bootstrap 

percentages shown on each node. Gamma distribution was used to model the 

evolutionary rate differences among sites. All positions with less than 50% site coverage 

were eliminated.  
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