8.
7] 60001
o
=
_g 5000+
‘n [ ]
[}]
E m °
2 3] . .
S 4000/ ‘
e} [
3 o ° 2 L4
5 30001 %% 3 °
w eIl el e e e e ] . R ]
$ ° ‘ o .o.
°T. o R A |
2000+ } ~ s o
° [ ]
° A o
1000 . . . . . .
N PN SN Q) D D N O S
& &Py F W @B E S S
o S P C 2 @ 2 & &
2 » & 20 @S SO S S o >
< & N O F N & & ¢ & o
S AN S g S @ N & & \(° & @
2 Q? \}o 9 O & <& N O < 9
iée [N O qf" gQ é 9 Qe 6_,0 ) &0
$ o & ¥ & ¥
CF & > E NG
& & ob'b
2

98+
1201
96+ . o
.5 00.
e i 3100.
o -~ | . )
94 e ° N ..'.. ‘e T
:\? _________ o ° i _._ L R I 8
~ P [y L g
_é‘ 92_ o v 4 (7] 80- ° °
7] T L
: , : : 2
'; . . : <)
_E 90' o 2 60-
<] ¢ £
o)
o . . 8
]
881 ° . (%] ]
] . = 40
86
20+
84 ;|
N\ N\ N N D\ D D N o) N ) ) N\ N D D D\ NN o\ S\ M
S @ Py W PSP S @ Py X W PSP
< < d T & ) o X o ) N < N L LT & ) o > ) o RN <
X X P & RN N 2 N3 i (9 2 X2 @ P & RN N I N N 9 X
FPFFFETF T FSE TS FEFFFTFTETFSE TS
S LSS & & € 1@ S LSS € & € x@
& & gL & &£ & £ & >’ A & £ & £ & &
@ oé'i\‘& &o’& i @é \"§9 ® o"“’&i&0 &6& &‘(@ \‘90‘ \’§'®
& > 2 2
AR ¢ ° ¢S N &
2 %

Figure S1. Basic characteristics of Gemmatimonadota genomes. Plots show (A) range of estimated genome sizes, (B) number of
CDS, (C) ranges of coding density (%) and (D) ranges of median intergenic spacer (bp) of Gemmatimonadota genomes from
different environments. Environments are color coded, and the number of genomes used in each environment is labeled.
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Figure S2. Coding density plots showing comparison of (A) CDS and (B) median intergenic spacer (bp) with the estimated
genome size of Gemmatimonadota genomes from different environments color coded.
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Figure S3. Habitat related core and accessory genes of Gemmatimonadota genomes from 7 environments showing percentage of genes forming strict
core, soft core, cloud and shell part of the genomes.
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(phylum, family, order) based on taxonomic assignation by GTDB (101). Bottom legend shows
color-coded environments from which the Gemmatimonadota genomes originate.



RS
Folle
N A SR
N $H SO d>D
S P P STRY
o ¥V ¢ 0§ .58
6 LIS FSLESE
AN > @ 9 Q
T o 8T LTLES
S OEFI L oS> $.O7°S
A xS FSTIFTT &S B
T Q25 §LCTS
glk o
Glycolysis pikA o
pyk
All three ° o0 o000
Core glycolysis (X ] (X ) o
. CkA
Gluconeogenesis P
FBP (X
Pyruvate oxidation ®
PRPP biosynthesis
CS
Citrate cycle ACO
mdh o0
All three o0 ()
Penthospe phosphate zwf © @ « © °c - ® - - o0
pathway PGD o @ @ N R Percentage
oxidative phase Both e @ @ e - @+ - o 100
tktA, tktB 75
Pethose phosphate
pathway talA, talB 50
non-oxidative phase ~ RFE ®
> rpiA/rpiB O 25
© Allfour ) @ o o 0
3 acehe @ o © @ e @ O - - @O
5 Glyoxylate cycle aceB
© pthe @e ©o @ e @@ - - @ Percentage
o Glycogen WEO® - 0000000 0
biosynthesis J9C® ® « @ © 0 « 00 - O ® 25
glycogen synthase ‘ o
Allthreekeyenzymes @ @ o @ © @ o o o o @ ® 50
Jre® - 000000 ® 75
_a a_
Glycogen glucanotransferr)ase. ® - 000 -0 . 100
degradation pullulanase @ @ ® o @ o0 - o
pmm-pgm
Completepathway @ @ o @ @ © @ ¢ o« o o
uxaC © @ o o @ o @ o o o o
uxaB © @ o o o o @ o o o o
D-galacturonate UXaA ® @ o @ ¢ o @ @ ¢ o o
degradation kigk e @ ® © @ » @ @ + o+ ®
eda ® . @ o @ ¢ 0 O ¢ o o
Completepathway ©¢ @ o o o o o o o o o
PCCA ¢ o @ o o @ © ¢ o o o
PCCB o
Propanoyl CoA MCEE ®
metabolism mcmA1
mcmA2
Completepathway ¢ o o o o @ o o o o o
endoglucanase (N )
Degradation of Xylanase ® @ ¢ © @ o ¢ o o o o
polysacharides chithase ® @ @ @ @ * © @ « « o
chCO @ - o @ o @ o0 - O
LI TLLLS o
FOoLF LSS LFSF
S FF0EELSELEF TS
< @.,g) NSRS 00 O
& 9 & S SN
N éb Q Q@ 9 9 O @ @
2 525 5O
\b&~0 o 9
TEFSS
> NS
S

(S
n
)
0% 70
e -

O,
o)

/94,@

Flagella

flagellin @
FIiD @
FIiE @
FliF @
FliiG @
FliH @
Flil @

FliJ @
FiiL @
FiiM @
FIiN/FIiY @
FliP @
FiiQ @
FIiR @
FiiS @
MotA @
MotB @
FIhG @
Fliiw @

0000000000000 00000- -00000000000 0,

00 000000 °00000°00000000000000 0

O

N,

Mg

Qé)...

O};G

Wy

09 00000000000000000000000000000 O0O0O

770 00000000000 -0000000000000:000000 -

/7(9

““e @@

Kz

2

)

@
@Y

Percentage
100

75
50
25
0

Percentage

« 0
® 25
® 50
® 75
@ 100

Figure S5. (A) Bubble plot showing the percentages of key genes involved in central and other carbohydrate metabolism present in Gemmatimonadota
genomes from different environments. (B) Bubble plot showing flaggelar assembly genes. Dot color and size indicate the percentage of each gene in
certain environment, with darkest color and smallest size of the dot marking the absence of said gene in that environment. The number of MAGs from
each environment are labelled in parentheses. Details about gene presence/absence can be found in Table S6.
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indicate the number of genomes (not shown) comprising the respective taxonomic categories.
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Figure S6. Maximum-likelihood phylogenetic tree with (LG+F+1+G4 substitution model chosen as the best-fitting model by ModelFinder according to Bayesian Information Criterion (BIC) (118) and 1000 ultrafast bootstrap
replicates) of the large subunit of RuBisCO (types I-lll) and RuBisCO like (type 1V) proteins (rbcL) showing position and classification of Gemmatimonadota RuBisCO sequences. Sequences are color coded based on

environment of origin. The presence of small RuBisCO subunit (rbcS) and phosphoribulokinase, is labeled with red triangle and green circle, respectively. The numbers shown at collapsed branches (i.e., 7 and 46)
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