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Supplementary Figure S1. Flowchart of the identification of hsWD40 genes.

The proteins in the human reference proteome were analysed by WDSP, and the
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filtering score was set to 48 for the average score of repeats, and only proteins with 6
or more repeats were considered as WD40 proteins. The WD40 protein candidates
were mapped to Ensembl genes for screening the longest one for each gene. The red
numbers in the parentheses give the counts of proteins left after the corresponding

steps.

Supplementary Figure S2. The human “WD40 map”.
The hsWD40 genes were plotted according to their chromosomal locations. From the

outside to the inside, the first track delineates 24 chromosomes in different colours,



and the second track presents the symbols of the hswD40 genes, whose positions are
denoted at the third track with black short lines. The innermost blue curves connect
the highly similar domain pairs, except that pairs from the same gene were not shown.

The four pairs of tandemly arrayed genes (TAGs) are marked in red.
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Supplementary Figure S3. Expression levels of hswD40 genes and all genes in
different human tissues.

The vertical axis denotes the gene expression levels in units of FPKM, while the
horizontal axis gives the 27 human tissues. The triangles filled in red and the circles

filled in cyan represent the median FPKM values of hswD40 genes and all human

genes, respectively.



Supplementary Tables

The data of supplementary table S1, S4, S5, S7, and S9 are provided in a spread sheet

file online.

Supplementary Table S1. The full list of hswD40 proteins with comprehensive

information involved in this work.

The Ensembl gene ID, the Uniprot accession number and 1D, and gene symbol are
shown. The genomic location with strand orientation, the protein sequence length, the
predicted WD40 repeat number, and the domain architecture were also provided. The
numbers in the domain architecture indicate the boundaries of the domains in the

full-length protein sequence.

Supplementary Table S2. Function annotations for proteins in each domain

architecture.

“Class Domain Architecture Functions or biological roles
Class 2 F-box + WD40 Substrates receptor in SCF ubiquitin ligase system*
Class 3 LisH + WD40 Protein dimerization; histone binding; transcription

repression®*

Class 4 [PH-BEACH/GRAM] + BEACH  Affecting lysosome size (LYST, NSMAF), apoptosis

+ WD40 (NSMAF), autophagy (LYST, LRBA) or synapse
formation’
Class 5 HELP + WD40 Microtubule destabilization® and microtubule
formation®
Class 6 WD40 + Utp Component of UTPB complex and involved in rRNA

processing’

Class 7 TLE_N + WD40 Co-repression of transcription by binding with
transcription factors®

Class 8 WD40 + Bromodomain Histone acetylation reader®; regulation of cell
morphology and cytoskeletal organization®®

Class9  Striatin N-terminal + WD40 Calmodulin binding*!; Estrogen Receptor binding™




Class 10

Class 11

Class 12

Class 13
Class 14

Class 15
Class 16

Class 17
Class 18

Class 19
Class 20

NLE + WD40

NACHT + WD40

BTB/POZ-like + WD40

ATG16 + WD40
Dynein_IC2 + WD40

RING finger + WD40
WD40 + Lgl_ C

Kinesin motor + WD40
TFIID_90kDa + WD40

WDA40 + SOCS box
Ravlp C +WD40

Component of PeBoW complex and involved in
rRNA processing and ribosomal biogenesis™;
modulate NOTCH signaling pathway™*

Component of telomerase™; modulator of androgen
receptor signaling'®

Substrates adaptors of CUL3 ubiquitin ligase'’; EGFR
signaling®

Involved in autophagy™® %

Component of dynein 1 complex; microtubule motor
activity®

Zinc ion binding; E3 ubiquitin ligase?

Syntaxin binding; Neurotransmitter release process®;
regulate cell polarization**

Microtubule motor activity®

Subunit of TFIID complex®® and PCAF histone
acetylation complex?’

E3 ubiquitin protein ligase®

Regulate exocytosis of neurotransmitter®®

" Class 1 and 21 are not included in this table, since Class 1 consists of proteins with

only WD40 domains and Class 21 includes many different domain architectures

together.

Supplementary Table S3. Enriched GO terms of biological process for genes

belonging to animal-specific domain architectures.

GO ID GO terms Genes p*

G0:1904837 beta-catenin-TCF complex assembly TLE1, TLE2, TLE3, TLE4 1.7E-5

G0:0016055 Whnt signaling pathway STRN, TLE1, TLEZ2, 6.3E-5
TLE3, TLE4

G0:0007018 microtubule-based movement DYNC1I1, DYNC1I2, 1.2E-4
KIF21A, KIF21B

G0:0000226 microtubule cytoskeleton organization EML1, EML3, EML4 3.2E-3

G0:0009887 animal organ morphogenesis TLE1, TLE2, TLE3 5.3E-3

G0:0051260 protein homooligomerization APAF1, KCTD3, 1.9E-2
SHKBP1

* p is the p-value and its cutoff for significance was set to less than 0.05.




The GO enrichment was consulted on 26 WDA40 proteins with animal-specific domain
architectures by DAVID.

Supplementary Table S4. The highly similar WD40 domain pairs identified by
the BLASTP program.

Supplementary Table S5. The highly similar WD40 repeat pairs identified by the
BLASTP program.

Supplementary Table S6. The counts of hswD40 genes and all protein-coding

genes in each chromosome.

# of
Percentage of
Chr Protein-coding # of WD40 genes P-value
WDA40 genes
genes
1 2,076 24 1.156% 0.328
2 1,281 24 1.874% 0.043
3 1,078 22 2.041% 0.023
4 767 10 1.304% 0.531
5 893 14 1.568% 0.264
6 1,052 9 0.856% 0.123
7 917 12 1.309% 0.521
8 701 8 1.141% 0.447
9 805 17 2.112% 0.032
10 771 8 1.038% 0.333
11 1,317 10 0.759% 0.043
12 1,070 14 1.308% 0.517
13 329 2 0.608% 0.200




14 652 12 1.840% 0.139
15 617 11 1.783% 0.175
16 875 14 1.600% 0.241
17 1,208 15 1.242% 0.507
18 288 3 1.042% 0.489
19 1,481 14 0.945% 0.133
20 560 2 0.357% 0.023
21 242 4 1.653% 0.380
22 450 2 0.444% 0.068
X 830 10 1.205% 0.493
Y 54 1 1.852% 0.504

The numbers of protein-coding genes were retrieved from Ensembl Human Genome

GRCh37.p13 (Ensembl 75, data frozen in March, 2014), and there are 20,314

protein-coding genes in 24 chromosomes. The overall percentage of WD40 genes in

all protein-coding genes is 1.290% (262 divided by 20,314). For those chromosomes

whose percentages of WD40 genes are greater than 1.290%, the numbers were shaded

in red. P-values were calculated based on hyper-geometric distributions. For those

percentages less than (greater than) 1.29%, the lower-tail (upper-tail) setting was

enabled. The p-values less than 0.05 were shaded in yellow.

Supplementary Table S7. The orthlogs of human WD40 proteins in Drosophila,

Arabidopsis, and yeast.

Supplementary Table S8. The counts and percentages of hswD40 genes and all

human genes with different phylogenetic patterns.

Drosophila Arabidopsis Yeast # of hswD40 # of all human

genes genes

+ + + 70 (26.72%) 2,349 (11.27%)
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+ + ; 45 (17.18%) 1,716 (8.24%)

] + + 5 (1.91%) 533 (2.56%)
+ ] + 13 (4.96%) 540 (2.59%)
] + - 18 (6.87%) 972 (4.67%)
+ ; - 54 (20.61%) 3,985 (19.13%)
] ; + 3 (1.15%) 251 (1.20%)

- - - 54 (20.61%) 10,488 (50.34%)

Total 262 (100%) 20,834 (100%)

The phylogenetic patterns are defined by the ortholog existence statuses in Drosophila,
Arabidopsis, and yeast. The ‘+’ denotes that there exist orthologs of human genes in
the corresponding species, while the ‘-’ denotes that no ortholog was found in the
corresponding species. Column “# of hsWD40 genes” shows the number of hsWD40
genes with a corresponding phylogenetic pattern, while column “# of all human genes”
shows the number of all human genes accordingly. The percentages were calculated
by dividing the numbers by the total number of hswD40 genes (262) and the total
number of all human genes (20,834 according to the corresponding version of

Inparanoid database), respectively.

Supplementary Table S9. The expression profiles of hswD40 genes across 27

different human tissues.

The expression levels are denoted in units of FPKM, and the colour schema are

explained in the bottom of the table.
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