((2.0-2.5)/2.5) * 100 = -20.0%

@ A (2.0 Mb)
((2.5-4.0)/4.0) * 100 = -37.5%
(O (20+3.00/2=2.5Mb
((3.0-2.5)/3.0) * 100 = +20.0%
——) (25+5.5)/2=4.0Mb ® B (3.0 Mb)
((5.5-4.0)/4.0) * 100 = +37.5%
@ C (5.5 Mb)

Internal genome size: Genome size change:

(@+@®) /2=0 ((@-0O)/ Q) *100 = A

Supplementary Figure 1. Schematic of phylogenetically weighted mean genome size calculations. Black nodes are labeled A, B, & C
with known genome size in megabases (Mb) in parentheses. Blue boxes contain genome size calculations for internal white nodes.
Orange boxes along the branches contain calculations of genome size changes between nodes (red = loss; green = gain) .




10j02 3y |
S||99 Jo

odsall00

Bejusolad ayy 01 spu

fjoa

ap! saua

I payiu

sixe-k 8y} uo wa|ddng
yied ‘sl B14 K1eyua
uipusossp ‘dnoib £q ‘s
s TNd 1L|6I.I 0} ldglajﬁe s&quled dn
5 10123 U3 PUE SIKEX
0 do} 8y} } obiey ayy p
Biey
sdnolb 1o

I6eu

J Aemyred usa

"dnoib usaib e 1o

Reductive carl
Alanine, asparta

N,
idative

O Pho
Va/ine, leucing a lsoleucme deg

Xi
nd
Lysine biosg;
Phosphonare and p osphmate tab
Glycosammoglycan E
Styrene
Panto{hena{e an,

Fatfy acy
Fatfy acig elongation in

Phe
Tauring and hyp,
Noam,
ycerophosp

id
Sphmgc lipig
chosphingo/ipld blosymhesis - gl el
Glycosphingo/ipr’d biog, thesis - 9anglio Serig,
Tetrach)oroelhene de
itamin B6

Kemured
M SWeN
TN Ul

'C aciq mey,
Bipheny! dey
Toluene and xyje,
Naphthalene and g, "aceng g, grag,
Ethylbenzened grag;
CS~Branch ibasic g
Carbop fixationr pi Otosyntp,
ICotinate and Nicotip,
Retingy 0l
Porphynn and Chiory, Stabojg,
erpenoid back bi
Lr'monen

and pingpe
Flavone N
Metabolfsm Of xey

Metapoy;

Biosynthesis of
Br‘osymhesis Of siderq,

group nonrip,
iosynthesrs of Vancomy e

Cins PML

Group

5 R
3 H
& =3
<

@

- . S
—

8
S
@
S)

Score ¢ 1

er4

0s

SL I
aouaseid

00t
Kemured

PML score

005

000+
005+
0002

0

Bd
au1d Aemuyy
VEERIES

. 016 1061} Ul

16 job.e}-uou "sA dn
0} dno.

dai] |fe

d ewsuo

shemyje



dsaii00
01 spuo

6 j0 sbejusolad ayy
B

3p! sau

| paynu

d
a)lue_l ol

, Wd Aq p

6eu 1} Buipuaosap ‘2109s
9| woJj bul

100 TN "B 01 1
salesa

odoy 9yl

S||®d }JO 1

} Kemyed uaa

Remyyed
M SWEN
TN U

ddns
‘¢ anbi4 Aie

1esH €

e jo dew

‘uab uanib e 1o ab Aq ‘shkemyied |je }
aJe skemyied ‘snu
S

1 U0 uMoq

eJauab pu

Yruou

‘sixe-A @

PML score
Genus

aan
agu 8
>8888
Puring metabo/ism P
Aming Sugar and nucleotide Su; i
YSteine g,
0-A

L score 2100

' Metap,, Score 1500
ine abolism, P Score 1200
blosynthess PML Score 1100
Pyrr'mr'dine Mme, aboligm P Score 900
entose and gjyey, Onate jp, erconversions PmL Score 900
Glycine, Serine and onin, tabo/'sm
Proling me

Starch and sycyo,

d meth,
Ntigen Nucle,

Score 900
IGinine aj 0lism

SCore 9gq
abolism L

Riboﬂavin me, Olism
G/ycolys:s Gluco,

Score 700
9€nesis p, L
Histr'dine m t

L

L
ML Score 700
SYnthesis PmL Score 700
Galacto, Ctabolisy, PMmL Score 60q
Streptom symhesis PMmL Score 600
G/ycerohpld boljg, PML Score 600

One Carb, Y folate PMmL Score g,
Nitr 'gen m, abolism, PMmL Score 60
ug merabolrs - Oth 2ymeg PMmL Score 600
€ntose Ph Spha P way py Score 500
Argi ine b, thesjs PMmL Score 500
€Nzoate degradano Vig roxy/arion P Score 500
Typ; Ph eta Olism Pm Scorg 500
/nosr’ro/ Phospp, e abolism Pm
ichioy Oben,
Glyoxylate

L
L
ML Score 499
Olism PmL Score 300
nno. tabolisy, PmL Score 3,
ative p) Orylation PMmL Score 3p,
Valine, leuci ‘€ucing g, adatiop, PMmL Score 30¢
ne b, ynrhes:s PML Score 300
h 'SPhonate and 'Sphin, abolis, PMmL Score 300
Glyey Sal ol Adation PML Score 300
tyrene adation PMmL Score 300
amorhenate and Cop bi Nthesis PmL
Ifur PML
Ne met, ML Score 29
1d bio, thesis PmL Score g,
NQatio, N mitoey ONndrig PMmL Score 2,
ne degra ation PML Score 29
el Vialaning Metapoy, m P, Score 209
auring and ine Meta, Olism PMm Score 200
Cya ing id metabollsm Pm Score 200
Glyceroph lipig Metapoy; m P Score 200
Phingo, Pid mety, lism PmL Score 200
Glyco, hing ipidt bios, Nth, * globo Series p Score 200
Glycosphingol anglio Serig, Score 200
etrach/oro thene degradarlon Score 200
Vitamip, B6 Metabojg, Score 2p,
tin Mety, Olism p| L scorg 100
Citrate Cycle (Tc, cycle ) PML Score 100
Idegra ation PmL Score 100
Vahne, leucme and jsgj, e b!osynthesr's PMmL Score 100
0sine Metg Olism p, L scorg 100
D-Amin, d me, aboljs, PML Score 199
High~mannose type \.. N biog thesis PML Score 100
Peptr'dagl n biosynthesr‘s PMmL Score 100
Ether lipig Metg Olism p, L Score 100
Ara hidonic acig Metg Olism PML Score 100
alpha~Lm leni id tabolisrn PMmL Score 100
Bipheny egradafion PmL Score 100
To/uene and XYleng g radatiop, Pm,
Naphtha/ene and ap, cen; N P, Score 109
9radatiop PMm|
d
fixat

Score 100
450 p,

Tug me, Sm - ¢ h

Biosynth SIS of

Brosynthes:s Of sidero,

L
L score 100
€ P450 p, L scorg 100
1S o alura ed ly acig PMmL Scorg 100
Ore Jroup nonribos m, ides
tosymhesis of vancomycin

Ze, L score 0
Isoquinolr‘ne aloj synmesis PML Score o
Tropane, piperr’dine and pyy; € alkalojy bi Synthesig P) Score
minoacyl~tR biosynthesis P
Br'osynthesrs of Samycy

9
g
8
Q
-3
<) @
g
Fy
N
o
Q
$33
222
S S
5o
EE
T
=
75"}
o
<
@
@ w
ss
I‘III‘I ewauodail

aoussald

03
09
0L
08
06
oot

Remured

d Aemyied
S90UBSal

dai] |[e 10} vilouab Ag

d ewauo

shemyie



lojod
Js||82 J0
uodsallo

Beiusosad sy 01 sp

ab Jo s

apl sau

| payjiju

i6eu

skemyied
auel ale

UJO‘I:" ﬁU!o

JABMqledluljgl pue moj 01 ybiy

. o

d ybu

$8100S TN

doyayrie

101d ay1 Jo

aLl_L lol

10
"sa10ads uanlb e

"sSIxe

awa|ddng
: 614 A1equ
7 21nb1

o dewesH

‘ yied |je

s Aq ‘shem

ale sAemyled ‘sa10ad

MOys

-X 9yl uo u

ue sixe-x

sal0ads p

MOUYsS ale sdl

-Aayruou

d Uy OUIEN Aemuge
TN

Puring metabolism PMmL Score o4 Ot
nd nucleotide Suy metabolism PmL Score 1500
methionrne tabojig, P Score 1200
€otide gy, biosynthesis PML Score 14 00
Pyrimidine Metg Olism Score ggq
Pentose and Glucyr, Nate interce, Versions p, L SCore ggq
Glycine, rine ine metabolism PMmL
Proling metabolism P Score 900
Starch and sycy, e metabolism P, Score gqq
Riboflavin me abolism
Glycolysls / Glucon

L Score 70¢
ate biosyny ©sis P
alactoge Olism p Score ggg
10synt, ©Sis PpL Score ggq
Glycerolipid Metg Olism PML Scorg 600
One N poo) by folate PML Score 600
Nitrogen Mety| Olism p, SCore 6qq
Drug metabolism = Other eNZymeg PML Score 600
©ntose Phog hate pathway Score 500
Arginlne bio, esis p| Score 50,
Benzoate degradation Vi roxylation PML Score 500
Tryptophan Metg) Olism Pm Score 5
Inositol phosphate Metg) Olism p, Score 500
,4~Dichlorobenzene egradation PMmL SCore 50,
Glyoxylate an icarboxylate melabolism P SCore 50
SCOrbate anqg aldarate Clabolism, P Score 490
Fatty acig Metg 0lism P Score 400
> Wrosing and tryptq han biosynthesis PmL Score 4
befa_, ine me abolism p, SCore 490
Selenoamino ac metabolism PML Score 490
Polyketide Sug unit biosypy ©sis P SCore 490
te Metg Olism p, Score 400
Methane metabolism PML
Reductive carboxy ate Cycle (CO2 fiyay
Alanine, aspartate and gjy;.
and

Score 400
2 fixation) PML Score 490
Amat boljg, PML Score 300
Fructose Metg Olism PMmL Score 3¢,
Xidatjyg Phos; horylation PML Score 3
Valine, leucing and isojgy, dation PMmL Score 30
€ biosyp, hesis PML
hosphonate and PML

i
g eri Score 20
esis ries L score 20
e gradation PML Score 200
itamin g, ©labolism PML Score
Biotin metabolism P Score 19q
Citrate Cycle Cycle) Pm Score 1 00
Geraniol degradation P, Score ¢,
Valine, leucine and isoleucine biosynthesis PML Score 1 00
Tyrosine me abolism, P, Score 10
D-Amino acig metabolism P
High~mannose type N_, lycan bi
Peptido

Score 1 00
osynthesis PML Score 100
9lycan biosynthesis PML SCore 19q
Ether lipig e Olism p,

Score 100
metabolism P Score ¢
Biphenyl degradation PML
Toluene ang XYlene g
Naphthalene and

Score 19q
adation p L

racene deg, i

Ethylbenzen

C5-g;, i

Score 1
adation p, L Score 100
sgradation PMmL Score 19q

aNnche, dibasic aci Mety, Olism P Score 1

Carbon tixation in photosynth 1 organisms PML Score 100
icotinate and nicotinam meiabolism PML Score 19q

Retin, ! metg Olism PMmL Score 1,

Porphyrin and cp, rophy etabolism PML Score 10,

erpenojg bag, Nthesis PML Score 1
Limo, Ne ang pin, gra, ation PML Score 1 00
Flavone d f], Onol p; Nthesis PML Score 19q
Metabolism f xe biot y cytochrome P450 PML SCore 19q
rug metabolism —. SYtochyg, e P50 PML Score 19q
Biosynthesis f uns. turat, d tty acids p, L Score 100
Biosynthesis of siderophore group nonyj 0S0, Peptige, L Score 1 00
Biosynthesis of vancomycin roup ntiblotics Score 1 00
N~ lycan biosyntheSIs Py Score o
P Otosy, thesis py L Score o

OVobiggip, biosyp, ©sis Py
iamine Met,

Score o
abolism, Y

Zeatin biog

Isoquinoline alkajoj

Tropane, piperidine a Pyri

51
| Beyd ewsuodall
siuspa

sz

o5

wnpijjed ewauodal]

* I
aid
oo

oot

~eweuodei
nojunosinjesed ews
1Ina! '

S
IStS]
SSSS

33
SS T { I

PML score

d kemyred
dal] ||e 10} sa10ads Aq
d ewsuo



Species+Gene percentages in target group vs. non-target group
for Treponema focus pathways missing in target group
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Supplementary Figure 5. Heatmaps of high PML pathways, by group. Each pathway is represented by its
own heatmap. Groups (target & non-target) are shown on the x-axis and individual genes, here shown
as Enzyme Commission (EC) numbers are shown on the the y-axis. Heatmaps are ordered by highest
PML score to lowest, from left to right and top to bottom. Pathway names and PML scores are shown
above the heatmaps. The color of cells corresponds to the percentage of genomes within a given
group for which a given gene was identified. In cases where cells are blank, zero genomes in the given
group were found to encode for this particular gene. The percentage of genomes encoding the gene in a

given group is also shown in red text within the corresponding cell.



Species+Gene percentages in target group vs. non-target group.
for Treponema focus pathways missing in target group
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Supplementary Figure 6. Heatmaps of high PML pathways, by species. Each pathway is represented by
its own heatmap.Species are shown on the x-axis, separated by group, and individual genes, here
shown as Enzyme Commission (EC) numbers are shown on the the y-axis. Heatmaps are ordered by
highest PML score to lowest, from left to right and top to bottom. Pathway names and PML scores are
shown above the heatmaps. The color of cells corresponds to the percentage of genomes within a
given species for which a given gene was identified. In cases where cells are blank, zero genomes in
the given species were found to encode for this particular gene. The percentage of genomes encoding
the gene in a given species is also shown in red text within the corresponding cell.



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Troponema primitia 4.06

Treponema medium 2.72

Treponema sp OMZ 305 2.63

Treponema sp OMZ 906 2.81

-+ Troponoma vincontii 2.98

Treponema sp OMZ 803 2.8

,,,,,,,,,,, Treponema sp OMZ 857 2.84

,,,,,,,,,,,,, Troponema sp OMZ 855 2.60

[ Treponema paraluiscunicul 1.13

l Treponema pallidum 1.14

B A .. Treponema phagedenis 3.37

.................................... Treponema pedis 2.69

Treponema denticola 2.84

Treponema sp B152 2.76

Troponoma putidum 2.8

........................................................... Treponema sp OMZ 798 2.89

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Treponema sp OMZ 792 2.92

........................................................... Troponema sp OMZ 799 3.04

......................................................... Troponema sp OMZ 788 2.81

,,,,,,,,,, esssssssssseeeeeeeeooooooo. Treponema sp OMZ 787 2.76

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Treponema sp OMZ 790 3.09

- Troponema sp OMZ 789 3.07

Treponema sp OMZ 791 3.09

[ eeeeeisseeeseseiesioioioooo.o.o.... Treponema brennaborense 3.06

,,,,,,,,,,, - Troponoma parvum 2.66

|_ ................................................................. Treponema sp Marseille-Q4132 2.73

|_ ................................................................. Treponema socranski 2.81

......................................................... Treponema sp nC27 bin. 160.fa 2.06

.......................................... Troponoma ruminis 2.9

Treponema rectale 2.86

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Treponema succinfaciens 2.9

Supplementary Figure 7. Treponema phylogeny. Phylogenetic reconstruction of Treponema
genomes generated by PoMeLo, based on BV-BRC generated NWK file and genomes included in
analysis.
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Supplementary Figure 8. Treponema Genome Size Phylogeny. Phylogeny generated by PoMeLo based on
Bv-BRC generated NWK file and genomes in the analysis. Phylogeny of Treponema species shown,
separated by group (target vs. non-target). Color of cells corresponds to genome size in megabases.
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Supplementary Figure 9. Heatmap of high PML pathways ordered by phylogeny. Each pathway is represented by its own heatmap.Species are shown on the x-
axis, separated by group.Individual genes, shown as Enzyme Commission (EC) numbers are on the the y-axis. Heatmaps are ordered by highest PML score to
lowest, from left to right and top to bottom. Pathway names and PML scores are shown above the heatmaps. The color of cells corresponds to the percentage
of genomes within a given species for which a given gene was identified. In cases where cells are blank, zero genomes in the given species were found to
encode for this particular gene. A phyolgenetic tree of all species is shown to the right of the heatmaps. Colors of cells correspond to the genome size in
megabases.
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Supplementary Figure 10. Phylogenetically-weighted mean genome size analysis of Treponema pallidum/ Treponema paraluiscuniculi and
related organisms. All genomes downloaded from BV-BRC. Length of branches represents the evolutionary distance between nodes based
on substitutions per site. Color of branches corresponds to the change in genome size in comparison to the common ancestor. Genome size
in nucleotides is plotted on the right. Changed in genome size of less than -10% or greater than 10% are shown.



