htmam ‘ ‘ ‘ ‘ ‘
Amino acid matrix: .
® Empirical models
Ll A ®  Buried residues T
A s Exposed residues
A m Secondary structure | |
©
HREV 8 g
o
o0 : £ & |oOutgrouptaxa | |
~ =
s =
g z
2 o
=}
o
o
I}
o
0.
EXROSED
BLOSUM
-
g ®a %
0.00 Iy '.' - LIPS ?E‘n”/
® o %% o colL (C)
SHEET (E) | ® u
@ A HELIX (H) "y
E#E n 5 B °
e Zon =
BURIED G "
-0.04 0.00 0.04 0.08 0.12
COORDINATE 1
JEE——
® ® EXPOSED ALL []
BLOSUM SHEET EXPOSED EXPOSED 4
A RESIDUES HELIX
WAG L
° EXPOSED™~_4&
| \ " col
v 4 3 A
S ——
" . HIVb EXPOSED RESIDUES
SHEET |pavHorr
SHEET. FLUP HELIX coiL
(BURIED in BURIEL ° ® mtART JTTtm
HELIX colL
3/ sirleD 5 mtZOA
/RESIQUES A )
BURIED RESIDUE

SUPPLEMENTARY FIG. S1. Multidimensional scaling plot based on Euclidean distances among
amino acids exchange rate matrices. This plot expands fig. 4 to allow us to label all standard
empirical models (pink circles); small arrows indicate the empirical models used in this study.
Squares and triangles indicate rate matrices estimated using either all taxa (squares) or the reduced
taxon set limited to choanozan outgroups (the Apoikozoa taxon set). Green and orange dotted ovals
enclose clusters of rate matrices for exposed and buried residues, respectively; rate matrices based
on all exposed or buried sites are emphasized by shaded boxes within those ovals. Rate matrices
based on exposed or buried sites separated into subsets based on secondary structure are paired
and labeled. Purple rectangular boxes indicate the three groups of rate matrices based on secondary
structure (helix, sheet, and coil) without separating those residues into exposed and buried subsets.



