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Supplementary Figure 1: Relative abundance of Prevotella genus in healthy and IBD populations
a) Relative abundance of top 15 genera in IBD populations based on taxonomic assignment of high-quality reads
(ulcerative colitis (UC) and crohn's disease (CD) samples were represented separately).
b) Relative abundance of Prevotella genus and P. copri species in IBD populations based on taxonomic assignment of contigs
(ulcerative colitis (UC) and crohn's disease (CD) samples were represented separately.
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Supplementary Figure 2: Analysis pipeline of the study

Flowchart summarizes the analyses carried out in this study. It includes Metagenome assembled genomes (MAGSs)
reconstruction, Prevotella Genome Database (PGD) and Prevotella Gene Catalogue (PGC) construction and further
analysis of the taxonomic and functional composition of Prevotella.
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Supplementary Figure 3: Relative abundance of Prevotella genomes in western and non-western populations

a) Relative abundance of Prevotella genomes retrieved from NCBI database and MAGs present in more than 80%
of samples in western populations.

b) Relative abundance of Prevotella genomes retrieved from NCBI database and MAGs present in more than 80%
of samples in non-western populations.

c) Relative abundance of Prevotella genomes retrieved from NCBI database and MAGs having

average relative abundance > 0.5 % in western populations.

d) Relative abundance of Prevotella genomes retrieved from NCBI database and MAGs having

average relative abundance > 0.5 % in non-western populations.



a Relative abundance of genomes belonging to Prevotella genus (> 1% relative abundance)

/) .
sk H India
a W Ital
E Madagascar
0.154 B Netherlands
ery
B Spain
B Tanzania
ous
)
O
c
[{v] 4
8 0.10
C
3
0 *%k
o N
g
=)
D 0.05 —r -
&) N et 3 Sk
— Rk
r—’uﬂ‘—\ D
0.00 m_
- - [=] el b=l o)) n
T 5 2 gz g <& 8 g 5 = ER 3
D v N |.r>1 ~ ™ o ] ™ N c £ a = £ a o —
NG ~ © o — 0] ° © . o a 8 a o 5
o 2 < o) o ; c @ N [} )
w g 8 Ao IS = Z = feg=] < ™ ) 2 £
2= p T < @ N 28 %) o s a o w n = w o) ~ 8 5
a o M & = < o | [} nZ | ™ N %] o S o
0 u =0 [ R = o 45 o I - | = Iy = «
'S <3 @ < I & o 1T < £ ! c e ! 0 = <
R 1 o 2w 12 - J : - O T o s - pay 0] <3 O
w E - 1O - g s =) = Y 0] = S = pai N > 2
Sw o - £ n o N= I 9 Qo < | ™ | = o 5 aQ <
Q= M 0 : 3 =) N g < T N Q a n o A ©° 0@ O
n3 Qe n R 0 o S — 0= < = > p=d < 3 3 <
R N 88 93 59 ) ] e & a © 8 e )
= ) [}
sg & HE J% 8¢ < S = " 5 " 2 5 s 38 =
o oc 3 s o @ S S & z & = | @ @ o
5 S g8 9 s < I & ] 3 S £ S &
3 < o % < Q J | © | = © = <(|
? 8 g 2 © o e S = = 3 £ 3
3 © 3 £ 3 £ a» O
N | N !
Comparison of inter-sample diversity of India with other countries
p-value < 2.2e-16
\ |
[
1.00 e _—
S |
g 0.75
©
d
§0] .
Q .
5]
-t
-
3
O 0.50
U
> '
o : : !
m ] H
. ' !
: :
. ' '
0.25 .
I 3 © > ()] C [0))
[, - — — —
3 o c © ° o D
) a © = S Q |
N ' c ! E UI) ©
© o © © ©
o © = 5 = o c
(© c 1 c Q o —
= = © — = o=
) ] \ =
o S o
o o
c c
—_ —

Supplementary Figure 4: Variation in Prevotella composition in healthy populations

a) Relative abundance of Prevotella genomes (with > 1% relative abundance cut-off) in healthy populations
b) Average inter-sample distance of Indian population based on Prevotella genome abundance with all other
healthy populations

The line in the middle of the box, bound of the box and whiskers represent the median, 25th-75th
percentiles, and min-to-max values, respectively. Nonparametric two-sided Wilcoxon rank sum test

was used for testing the box plot distributions. ns, not significant; ***, p-value < 0.01.
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Supplementary Figure5: Effects of dietary habits and geographical locations in human gut Prevotella composition
a) Principal coordinates analysis considering inter-sample Bray-Curtis distance based on relative abundance of Prevotella genomes

(in PGD) in samples of the Indian populations having vegetarian and non-vegetarian dietary habits.
b) Principal coordinates analysis considering inter-sample Bray-Curtis distance based on relative abundance of 1,021 Prevotella copri

genomes in samples of the Indian populations having vegetarian and non-vegetarian dietary habits.
¢) Principal coordinates analysis considering inter-sample Bray-Curtis distance based on relative abundance of Prevotella genomes

(in PGD) in samples of the Italian populations having vegan, vegetarian and omnivorous dietary habits.
d) Principal coordinates analysis considering inter-sample Bray-Curtis distance based on relative abundance of 1,021 Prevotella copri

genomes in samples of the Italian populations having vegan, vegetarian and omnivorous dietary habits.
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Supplementary Figure6: Principal coordinates analysis of Indian gut microbiome based on Prevotella genome
abundance the samples (Bray-Curtis distance) from six different geographical regions. The line in the middle of
the box, bound of the box and whiskers represent the median, 25th-75th percentiles, and min-to-max values,
respectively. A nonparametric two-sided Wilcoxon rank sum test was used for testing the box plot distributions.
ns, not significant; *, p-value < 0.05; **, p-value < 0.01.
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Supplementary Figure7: Cladogram constructed based on the inter-genome distance (MASH-distance, see Method
section) between representative genomes/bins from 228 species-level clusters (MASH distance = 0.05 ~ 95% ANI)
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ZellerG_2014__CCIS505618555T—4-0__bin.26
ZeeviD_2015__PNP_Main_582__bin.6
ZeeviD_2015__PNP_Main_214__ bin.34
LeChatelierE_2013__MHO0414__bin.46
CosteaPI_2017__SID713A062-11-0-0__bin.38
SchirmerM_2016__G88769__ bin.12
SchirmerM_2016__G89056__bin.17
LiJ_2014_ V1.FIO7__bin.7
ZeeviD_2015__PNP_Validation_48__bin.30
LiJ_2014__MHO0354__bin.4
SchirmerM_2016__G88877__bin.18
VatanenT_2016__G78897__bin.9
ZeeviD_2015__PNP_Validation_66__bin.24
ZeeviD_2015__PNP_Main_104__bin.30
NielsenHB_2014__V1_CD18_0__bin.16
FengQ_2015__SID531248__ bin.9
NielsenHB_2014__V1_UC26_4__bin.76
LiJ_2014_ V1.UC56—-1_ bin.2
FengQ_2015__SID31188__bin.64
SPAIN_HEALTHY_bins.14.fa
CosteaPI_2017__pluto2—11-0-0__bin.4
FerrettiP_2018__ CA_C10005MS2062FE_tOM15__bin.15
KarlssonFH_2013__S584__ bin.25
ZellerG_2014___CCIS84543192ST—4-0__bin.2
FengQ_2015__SID31489__bin.9
CosteaPI_2017__SID713B044-11-0-0__bin.33
CosteaPI_2017__SID713B044-11-90-0__bin.3
ZeeviD_2015__PNP_Main_120__bin.55
XieH_2016__YSZC12003_36474__bin.55
VatanenT_2016__G69228__ bin.5
Liuw_2016__SRR3993035__bin.60
Liuw_2016__SRR3993019__bin.43
Liuw_2016__SRR3993020__bin.36
Liuw_2016__SRR3993013__bin.8
iAQ1172_CGCTCATT—-CCTATCCTscaffolds
iAQ11815_5C_S40scaffolds
iP54_7E_S50scaffolds
iAA108_GAGATTCC—-GGCTCTGAscaffolds
iBU41813_ATTACTCG—ATAGAGGCscaffolds
iAP1411_ATTACTCG-GGCTCTGAscaffolds
GCA_003463005.1_ASM346300v1
LiJ_2017__nHM512828__ bin.7
LiJ_2017__H1M413802__bin.16
HMP_2012__SRS017307__bin.29
VatanenT_2016__G78884__bin.1
VatanenT_2016__G69230__ bin.3
GCA_003472885.1_ASM347288v1
ZeeviD_2015__PNP_Main_223__ bin.19
ZeeviD_2015__PNP_Main_41__ bin.32
ZeeviD_2015__PNP_Validation_25__bin.34
LouisS_2016__AS45_24__ bin.13
ZeeviD_2015__PNP_Main_331__bin.35
BritoIL_2016__ WL.14.ST__bin.47
US_HEALTHY_bins.702.fa
BritoIL_2016__W2.44.ST__bin.21
GCA_003465215.1_ASM346521v1
QinJ_2012__CON-024__bin.14
BritoIL_2016__W1.11.ST__ bin.72
ChengpingW_2017__AS66raw__bin.10
DavidLA_2015__LD—-Run2-36__bin.1
NielsenHB_2014__MHO0117__ bin.8
LeChatelierE_2013__MHO0117__bin.12
ZeeviD_2015__PNP_Main_274__bin.41
LiJ_2017__H3M514143__ bin.14
LiJ_2017__H3M515128__ bin.16
US_HEALTHY_bins.701.fa
LiJ_2017__H1M512834__ bin.6
LiJ_2017__H3M415906__bin.19
SchirmerM_2016__G89027__bin.1
SchirmerM_2016__G89093__ bin.1
ZeeviD_2015__PNP_Main_30__bin.26
CosteaPI_2017__mickey2—11-7-0__bin.45
CosteaPI_2017__mickey2—-11-0-0__bin.29
CosteaPI_2017__mickey2—11-30-0__bin.61
NielsenHB_2014__MHO0181__bin.5
LiJ_2014__MH0192__ bin.40
GCA_000157935.1_ASM15793v1
VogtmannE_2016__MMRS72802364ST—27-0-0__bin.35
CosteaPI_2017__donald4—11-0-0__bin.13
GCA_002351525.1_ASM235152v1
KarlssonFH_2013__S563__bin.3
ZellerG_2014__CCMD19497912ST-21-0__bin.1
GCA_900319165.1_Rumen_uncultured_genome_RUG459
VatanenT_2016__G80408__bin.17
QinJ_2012__T2D-021__bin.16
HeQ_2017__SZAXPI029586—-105__bin.33
WenC_2017__N233__bin.4
WenC_2017__RA088__bin.23
LiJ_2017__H3M617849__bin.3
WenC_2017__N287__bin.35
QinN_2014__HD-56__bin.21
QinN_2014__LD-52__ bin.7
WenC_2017__RA089__bin.10
SchirmerM_2016__G88920__ bin.7
XieH_2016__YSZC12003_37314__bin.1
Yul_2015__SZAXPI1015269-94__ bin.71
QinJ_2012_ DLF010__bin.23
ChengpingW_2017__AS96raw__bin.10
QinJ_2012__CON-063__bin.18
LiJ_2017__H3M516751_ bin.31
QinN_2014__LD—7__bin.16
QinN_2014__LD-86__bin.15
QinN_2014__LD-46__bin.19
GCA_003465445.1_ASM346544v1
QinJ_2012__NLMO015__bin.16
GCA_003450425.1_ASM345042v1
QinJ_2012__NLM008__bin.11
GCA_003437315.1_ASM343731v1l
GCA_003467935.1_ASM346793v1
GCA_003474655.1_ASM347465v1
QinJ_2012__T2D—-054__bin.20
QinJ_2012__T2D-007__bin.26
GCA_003464975.1_ASM346497v1
HeQ_2017__SZAXPI029466—158__ bin.16
GCA_003457655.1_ASM345765v1
GCA_003438885.1_ASM343888v1
QinJ_2012__T2D—-036__bin.15
HeQ_2017__SZAXPI1029582-100__bin.1
Qin]_2012__T2D-104__bin.42
ZeeviD_2015__PNP_Main_532__bin.8
ChengpingW_2017__AS137raw__bin.21
HeQ_2017__SZAXPI029559-50__bin.32
WenC_2017__N264__bin.7
WenC_2017__N240__bin.12
LiJ_2017__H1F513818_ bin.23
US_UC_bins.376.fa
QinJ_2012__CON-035__bin.15
WenC_2017__RA094__bin.25
ChengpingW_2017__AS46raw__bin.16
WenC_2017__N266__bin.21
LiJ_2017__H3M514144_ bin.23
QinJ_2012__T2D—-066__bin.55
WenC_2017__RA105__bin.21
DavidLA_2015__LD—-Run2-24__ bin.1
LiJ_2017__H3M515936__bin.36
QinJ_2012__NOMO001__bin.17
HMP_2012__SRS022609__bin.25
HMP_2012_ SRS011134_ bin.73
DavidLA_2015__LD—Run2-35__bin.2
ZeeviD_2015__PNP_Main_253__bin.34
LiJ_2017__H3M616848__bin.18
WenC_2017__N252__bin.8
Yul_2015__SZAXPI1015264-87__bin.11
Yul_2015__SZAXPI003420-4__bin.45
ChengpingW_2017__AS115raw__bin.18
Yul_2015__SZAXPI003430—-5__bin.6
QinJ_2012__T2D—-033__bin.38
QinJ_2012__CON-005__bin.33
QinJ_2012__DLM002__bin.6
QinJ_2012__T2D—-050__bin.11
QinJ_2012__DOMO023__bin.9
SchirmerM_2016__G88923__bin.15
WenC_2017__RA049__bin.2
QinJ_2012__T2D-017__bin.16
ChengpingW_2017__ AS97raw__bin.10
LiJ_2017__H2M411920__bin.6
QinJ_2012__CON-020__bin.12
WenC_2017__N267__bin.33
QinJ_2012__DLM027__bin.23
LiJ_2017__nHM512705__bin.13
Yul_2015__SZAXPI017584—-108__ bin.51
Yul_2015__SZAXPI017593-158__bin.14
GCA_003473935.1_ASM347393v1
YulJ_2015__SZAXPI1015245-33__bin.1
LiJ_2017__H1M412743__bin.14
ZeeviD_2015__PNP_Main_747__bin.13
CosteaPI_2017__SID713B057-11-0-0__bin.62
WenC_2017__RA065__bin.11
QinJ_2012__CON-110__bin.19
CosteaPI_2017__SID713B057-11-90-0__bin.17
WenC_2017__RA020__bin.12
WenC_2017__RA019__bin.12
QinJ_2012__NOF010__bin.10
QinJ_2012__CON-071__bin.9
Yu)_2015__SZAXPI015263-84__bin.52
WenC_2017__N309__bin.44
Yul_2015__SZAXPI015226—14__bin.45
ChengpingW_2017__AS71raw__bin.29
LiJ_2017__nHM511813_ bin.2
LiJ_2017__H1M513852__ bin.1
LiJ_2017__H1M514901__bin.13
HeQ_2017__SZAXPI029566-78__ bin.48
Yul_2015__SZAXPI015273-95__bin.47
ZeeviD_2015__PNP_Main_17__bin.67
AsnicarF_2017__MV_FEM4_t2Q15__bin.30
AsnicarF_2017__MV_FEM4_t1Q14__bin.2
GCA_003459205.1_ASM345920v1
GCA_003439165.1_ASM343916v1
WenC_2017__NO037__bin.3
GCA_003471085.1_ASM347108v1
GCA_003471195.1_ASM347119v1
GCA_003471065.1_ASM347106v1
WenC_2017__RA130__bin.24
LiJ_2017__H2M513939__ bin.8
Yul_2015__SZAXPI015231-17__bin.21
WenC_2017__N023__bin.27
LiJ_2017__nHMX11726__bin.19
SchirmerM_2016__G89001__bin.21
YuJ_2015__SZAXP1017468-88__bin.5
ZeeviD_2015__PNP_Main_272__ bin.37
ZeeviD_2015__PNP_Main_327__bin.27
NielsenHB_2014__V1_UC38_0__bin.19
NielsenHB_2014__V1_UC4_0__bin.9
NielsenHB_2014__V1_UC4_5__ bin.9
AsnicarF_2017__MV_FEM5_t3Q15__bin.32
ZeeviD_2015__PNP_Main_101__bin.23
ZeeviD_2015__PNP_Main_189__ bin.8
VatanenT_2016__G78576__bin.5
ZellerG_2014__CCIS34604008ST—4—0__bin.25

Supplementary Figure8: Cladogram of genomes/bins from two species-level clusters (>100 genomes/bins per cluster) constructed based on the inter-genome distance (MASH-distance, see Method section).
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Cluster-6 (n=95)

CosteaPI_2017__SID713B003-11-0-0__bin.7
CosteaPI_2017___SID713A029-11-90-0__bin.51
CosteaPI_2017__SID713B049-11-0-0__bin.21
CosteaPI_2017__SID713B065-11-90-0__bin.23
CosteaPI_2017__SID713B065-11-0-0__bin.36
CosteaPI_2017__SID713B043-11-0-0__bin.24
CosteaPI_2017__SID713A052-11-0-0__bin.36
CosteaPI_2017__ SID713B042-11-90-0__bin.19
Liuw_2016__ _SRR3993038__ bin.75
CosteaPI_2017__SID713A056—-11-0-0__bin.11
CosteaPI_2017__ SID713A038-11-90-0__bin.63
CosteaPI_2017__ SID713A021-11-90-0__bin.51
CosteaPI_2017__SID713A021-11-0-0__bin.5
XieH_2016__Y¥SZC12003_36667__bin.13
ZeeviD_2015__PNP_Main_293_ bin.3
CosteaPI_2017__SID713B044-11-90-0__bin.78
CosteaPI_2017__ SID713B044—-11-0-0__bin.29
ZellerG_2014__ CCIS84543192ST—-4-0__bin.17
CosteaPI_2017__SID713B076—-11-90-0__bin.21
CosteaPI_2017__SID713B076—-11-0-0__bin.19
NielsenHB_2014__MHO0012__ bin.7
LeChatelierE_2013__MH0012__bin.12
GCA_000434975.1_MGS520
BackhedF_2015__SID590_M__ bin.28
LeChatelierE_2013__MH0189__ bin.2
RaymondF_2016__P14E7__ bin.8
ZeeviD_2015__PNP_Main_537__bin.13
ZellerG_2014_ CCIS48579360ST—4—-0__bin.17
Liuw_2016__SRR3993001__bin.6
SchirmerM_2016__G88848__ bin.3
CosteaPI_2017__SID713B032-11-0-0__bin.2
CosteaPI_2017__SID713B016—-11-0-0__bin.22
CosteaPI_2017__SID713B032-11-90-0__bin.62
CosteaPI_2017___SID713A004—-11-0-0__bin.81
CosteaPI_2017__SID713A087-11-0-0__bin.46
ZeeviD_2015__PNP_Main_81__ bin.46
ZeeviD_2015__PNP_Main_311_ bin.8
ZeeviD_2015__PNP_Main_570__bin.7
CosteaPI_2017__SID713A037-11-0-0__bin.67
LiJ_2014_ 02.UC16-1_ bin.25
CosteaPI_2017__SID713A055-11-90-0__bin.65
CosteaPI_2017__SID713A055-11-0-0__bin.51
CosteaPI_2017__SID713A057-11-0-0__bin.63
CosteaPI_2017__SID713A057-11-90-0__bin.40
ZeeviD_2015__ PNP_Main_503__ bin.54

LiJ_2017_ _H1M513729_ bin.1
SchirmerM_2016__G89088__ bin.7
CosteaPI_2017__SID713B061-11-0-0__bin.49
ZeeviD_2015__PNP_Main_660__bin.5
ZeeviD_2015__PNP_Main_227__ bin.1
Liuw_2016_ SRR3993000__ bin.32
XieH_2016__YSZC12003_37315_ bin.63

LiJ_2014_ MH0402__bin.65
CM_madagascar__V50_02_1FE__ bin.49
LiJ_2017_ _H1F413846_ bin.35

DavidLA_2015__ LD—Run2-11__bin.9
Liuw_2016_ SRR3993050__ bin.17
RampelliS_2015__H3_ bin.38
ZeeviD_2015__PNP_Main_709__bin.20

LiJ_2017_ _H3M515902_ bin.2
CM_madagascar__V40_01_1FE_ bin.29
RampelliS_2015__H14_ bin.104
RampelliS_2015__H13_ bin.20
RampelliS_2015__H2_ bin.1
RampelliS_2015__ _H17_ bin.41
TANZANIA_bins.364.fa.fna.single
RampelliS_2015__ H24_ bin.17
BritoIL_2016__W2.7.ST__ bin.30
BritoIL_2016_ W1.11.ST__ bin.18
BritoIL_2016__M2.51.ST__ bin.66
BritoIL_2016__M2.44.ST__ bin.52

LiJ_2017_ nHM511735_ bin.33
BritoIL_2016__M2.49.ST__ bin.72

BritoIL_2016__ _M2.48.ST__ bin.48
BritoIL_2016__W1.31.ST__ bin.66
INDIA_UC_M_BIN.3761.fa.fna.single
ZeeviD_2015__ PNP_Main_233_ bin.42
LiJ_2017_ H1F512951_ bin.23
BritoIL_2016__M2.38.ST__ bin.74

QinN_2014_ HD-32_ bin.18

QinN_2014_ LD-19_ bin.4

Yul_2015__ SZAXPI015223-158_ bin.23
Yul_2015_ SZAXPI017593-158_ bin.61
NielsenHB_2014___MH0045__ bin.1
LeChatelierE_2013__MHO0045__bin.5

Yul_2015_ SZAXPI015209-133_ bin.23
ZeeviD_2015__ PNP_Main_504__ bin.18
CosteaPI_2017__SID713B005-11-0-0__bin.29
LiJ_2014__ _MHO0383_ bin.53

CosteaPI_2017_ plutol-11-30-0__bin.62
CosteaPI_2017_ pluto1-11-0-0__bin.2
CosteaPI_2017_ pluto1-11-7-0__bin.62
ZellerG_2014_ CCIS21278152ST—-4—-0__bin.22

FerrettiP_2018__ CA_C10031MS2526FE_tOM15__bin.116

QinJ_2012_ CON-003__bin.16

Cluster-5 (n=38)

CosteaPI_2017__ bugkiller—11-7-0__bin.13
CosteaPI_2017__ bugkiller—11-60—-0__bin.10
CosteaPI_2017__bugkiller—11-0-0__bin.10
CosteaPI_2017__ bugkiller—11-392—-1__ bin.2
QinJ_2012_ DLMO00O1__ bin.23
SchirmerM_2016__G88857__bin.9
Qin]_2012_ T2D-077__bin.42

WenC_2017_ _NO14_ bin.13
CM_madagascar__A91_02_1FE_ bin.10
CM_madagascar__A22_01_1FE_ bin.10
GCA_003473645.1_ASM347364v1
QinN_2014__HD-40__bin.37
LiJ_2017__H3M517925__ bin.66
ChengpingW_2017___AS24raw__ bin.19
GCA_003436715.1_ASM343671v1l
ZellerG_2014__CCIS93040568ST—-20—-0__bin.12
ZeeviD_2015__ PNP_Main_610__bin.43
HGM-805

SG-1727

LiJ_2017_ H1M513606__ bin.16
PERU_bins.259.fa.fna.single
ZeeviD_2015__PNP_Main_85__ bin.19
GCA_002224675.1_ASM222467v1
ZeeviD_2015__PNP_Main_170__bin.19
KarlssonFH_2013  S239 bin.29
KarlssonFH_2013  S127 bin.27
ZeeviD_2015__ PNP_Main_452_ bin.26
NielsenHB_2014___MH0143__ bin.42
LeChatelierE_2013___MH0143__ bin.56
LiJ_2014__02.UC6—-1__bin.32
iAA917_12E_S68scaffolds.fasta.single
ZeeviD_2015__PNP_Validation_67__bin.42
ZeeviD_2015___PNP_Main_623__ bin.12
BackhedF_2015 SID577_M__ bin.1
ZeeviD_2015__PNP_Main_200__bin.56
CosteaPI_2017__SID713B066—11-0-0__bin.50
VatanenT_2016__G80433__bin.1

ChengpingW_2017___AS54raw__ bin.14
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Cluster-16 (n=90)

GCA_000517825.1_PspICM33v1.0

CM_cf__ CF_TNFCO005IS_t3M15__ bin.2
HMP_2012__SRS075404__bin.35

HMP_2012__ SRS016740__bin.28

FerrettiP_2018__ CA_C10026MS2439SA_tOM15__ bin.6
FerrettiP_2018__ CA_C10019MS2313SA_tOM15__ bin.5
HMP_2012__SRS045715_ bin.60

HMP_2012__ SRS024441__ bin.35

HMP_2012__ SRS011243__bin.7
HMP_2012__SRS049147__ bin.57
CM_cf__CF_TNFC046IS_t3M15__bin.15
CM_cf__CF_FIFC013SS_t5M16__bin.7

HMP_2012__ SRS063193__ bin.18
FerrettiP_2018__CA_C10023MS2385SA_tOM15__ bin.13
BritoIL_2016__W2.23.SA__bin.9

HMP_2012__ SRS024277__bin.55
CM_cf__CF_TNFCOO05SA_t1M15_ bin.9

HMP_2012__ SRS016225_ bin.38
CM_cf__CF_TNFCO057SA_t1M16__bin.1
HMP_2012___SRS013711__ bin.6
HMP_2012__SRS013705__bin.10
HMP_2012__SRS048791__ bin.52

HMP_2012__ SRS019022__ bin.23

HMP_2012__ SRS014692__ bin.9

HMP_2012__ SRS014684__ bin.34
CM_cf__CF_TNFCO003SA_t1M15_ bin.3

CM_cf__ CF_TNFC003IS_t2M15__bin.6

CM_cf__ CF_TNFCO003IS_t5M16__ bin.1

HMP_2012_ SRS018439__ bin.23

FerrettiP_2018__ CA_C10008MS2115SA_tOM15__ bin.5
HMP_2012__ SRS019607__bin.45

HMP_2012__ SRS021954_ bin.19
HMP_2012__SRS019974_ bin.28

HMP_2012__ SRS024447__bin.49
CM_cf__CF_TNFC022IS_t4M16__bin.12

CM_cf__ CF_TNFC022IS_t2M15__ bin.19

CM_cf__ CF_TNFC022IS_t3M16__bin.5
CM_cf__CF_TNFC022IS_t1M15__ bin.13

FerrettiP_2018__ CA_C10015MS2241SA_tOM15__ bin.6
HMP_2012_ SRS013164__ bin.3
HMP_2012__SRS024081__ bin.66
HMP_2012__SRS058336__bin.7
CM_cf__CF_TNFC018SA_t1M16__bin.5

FerrettiP_2018__ CA_C10035MS2597SA_tOM15__ bin.12
CM_cf__CF_TNFCO002SA_t1M15_ bin.4
QinN_2014__LD-44__bin.51

FerrettiP_2018__ CA_C10024MS2403SA_tOM15__ bin.1
HMP_2012__ SRS018969__ bin.13

CM_cf__ CF_TNFC040IS_t2M15__ bin.2

HMP_2012__ SRS021496__bin.72
HMP_2012__SRS062761__bin.46
CM_cf__CF_TNFC041IS_t4M16__ bin.13
CM_cf__CF_TNFC041IS_t2M15__ bin.15

HMP_2012__ SRS013948__bin.33

HMP_2012__ SRS019126__ bin.22

HMP_2012_ SRS019122_ bin.51
HMP_2012___SRS013947__bin.5
CM_cf__CF_TNFC046IS_t2M15__bin.40
HMP_2012__SRS017808__bin.26

HMP_2012__ SRS057355_ bin.11
FerrettiP_2018__CA_C10043MS2741SA_tOM16__bin.1
BritoIL_2016__M2.48.SA__bin.5

HMP_2012__ SRS022621__ bin.29

HMP_2012__ SRS011306__ bin.31
CM_cf__CF_TNFC004SS_t1M15__bin.21

CM_cf__ CF_TNFC023IS_t1M15__ bin.7

CM_cf__ CF_TNFC023SA_t1M16__ bin.2

CM_cf__ CF_TNFC023IS_t2M15__ bin.2

CM_cf__ CF_TNFC004SA_t1M15__ bin.11
GCA_002208725.2_ASM220872v2
GCA_000144405.1_ASM14440v1

HMP_2012__ SRS015893__ bin.26
CM_cf__CF_TNFCO038SA_t1M16__bin.14
FerrettiP_2018__CA_C10006MS2079SA_tOM15__ bin.10
CM_cf__ CF_TNFC048IS_t3M15__ bin.17

CM_cf__ CF_TNFC039IS_t2M15__ bin.7
CM_cf__CF_TNFC039SA_t1M16__bin.24
CM_cf__CF_TNFC023IS_t3M15__ bin.21
HMP_2012__SRS024015__bin.44
CM_cf__CF_TNFCO08IS_t4M15__bin.2
FerrettiP_2018__CA_C10042MS2723SA_tOM16__bin.7
CM_cf__ CF_TNFCO005IS_t1M15__ bin.9
HMP_2012__SRS016037__bin.51

HMP_2012__ SRS022530__bin.56
HMP_2012__SRS020334__bin.28

FerrettiP_2018__ CA_C10052MS2903SA_t0OM16__bin.4
CM_cf__CF_FIFCO01SS_t4M16__bin.4

HMP_2012__ SRS077736__bin.25

HMP_2012__ SRS018591__ bin.5

HMP_2012__ SRS051791__ bin.5

Cluster-11 (n=38)

CosteaPI_2017__SID713A087—-11-0-0__bin.62
CosteaPI_2017__SID713A087-11-90-0__bin.16
CosteaPI_2017__SID713A037-11-0-0__bin.66
CosteaPI_2017__SID713A037-11-90-0__bin.24
CosteaPI_2017__SID713A058-11-90-0__bin.29
CosteaPI_2017__SID713A052-11-0-0__bin.34
CosteaPI_2017__SID713B072—-11-90-0__bin.62
CosteaPI_2017__SID713B072-11-0-0__bin.75
Liuw_2016__SRR3993017__bin.77
CosteaPI_2017__SID713B042-11-90-0__bin.3
CosteaPI_2017__SID713A073-11-90-0__bin.11
CosteaPI_2017__SID713B042-11-0-0__bin.27
HMP_2012__ SRS049959__ bin.47
ZeeviD_2015__PNP_Validation_54__ bin.13
ZellerG_2014__CCIS16383318ST—4—-0__bin.13
NielsenHB_2014__02_UC60_2__bin.35
LeChatelierE_2013__MHO0189__ bin.68
Obregon—TitoAJ_2015___SM40__bin.21
BritoIL_2016__M2.63.ST__bin.53
BritoIL_2016__M2.5.ST__ bin.8
BritoIL_2016__W2.15.ST__ bin.29
BritoIL_2016__W1.37.ST__bin.34
BritoIL_2016__M1.20.ST__bin.108
NielsenHB_2014___MH0168__ bin.5
GCA_000436015.1_MGS592
LiJ_2014__MHO0338__bin.64
LeChatelierE_2013__MH0168__bin.26
QinJ_2012__CON-082__bin.12
WenC_2017__NO025__bin.52
GCA_000833975.1_ASM83397v1
GCA_000833995.1_ASM83399v1
GCA_000834035.1_ASM83403v1
GCA_000834015.1_ASM83401v1
GCA_000833955.1_ASM83395v1

LiJ_2014_ V1.CD6—0-PT__bin.87
Yul_2015__SZAXPI017589—-133__bin.12
GCA_002299715.1_ASM229971v1

LoombaR_2017__SID0012_qdz__ bin.28
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Cluster-4 (n=74)

NielsenHB_2014___MHO0009__bin.2
LeChatelierE_2013__MHO0055__bin.10
ZeeviD_2015_ PNP_Main_271__ bin.20
NielsenHB_2014___MHO0055__ bin.12
GCA_000431915.1_MGS386

ZellerG_2014_ CCIS53043478ST—4—-0__bin.18
ZeeviD_2015__PNP_Main_468__bin.38
ZeeviD_2015_ PNP_Main_107__bin.50
RaymondF_2016__P3ES0__bin.27
RaymondF_2016__P3E7__bin.22
ZeeviD_2015__ PNP_Main_752__ bin.9
VatanenT_2016__G78520__bin.5
BackhedF_2015__ SID335_M__ bin.22
LeChatelierE_2013__MHO0005__bin.6
ZeeviD_2015 PNP_Validation_62__ bin.21
LeChatelierE_2013__MH0191__ bin.46
RaymondF_2016__P14E7_ bin.24
KosticAD_2015_ PRINA231909.3117383__ bin.18
Liuw_2016_ SRR3993012_ bin.52
ZeeviD_2015__PNP_Main_449_ _ bin.31
ZeeviD_2015__PNP_Main_80__bin.10
ZeeviD_2015_ PNP_Main_237__bin.35
ZeeviD_2015__PNP_Main_459__ bin.25
SchirmerM_2016__G88884__ bin.27
NielsenHB_2014___MHO0005__bin.7
SchirmerM_2016__G89164__ bin.13
NielsenHB_2014___MHO0096__ bin.29
Liuw_2016_ SRR3993042_ bin.2
ZeeviD_2015_ PNP_Main_570__bin.23
ZeeviD_2015_ PNP_Main_726__bin.14
ZeeviD_2015__ PNP_Main_671__bin.39
ZeeviD_2015__PNP_Main_609__ bin.1
RampelliS_2015__IT13_ bin.2
ZeeviD_2015__ PNP_Main_506__bin.25
LiJ_2017_ _H2M614904__ bin.37
ZeeviD_2015__PNP_Main_250__bin.11
QinN_2014_ HD-60__bin.41
LeChatelierE_2013__MHO0321__ bin.50
ZeeviD_2015__ PNP_Main_224__ bin.33
ZeeviD_2015__PNP_Main_313__bin.7
ZeeviD_2015__ PNP_Main_544__ bin.11
ZeeviD_2015__ PNP_Validation_82__ bin.17
LiSS_2016__FAT_006-22-42-0__bin.7
ZeeviD_2015_ PNP_Main_453__ bin.15
iAQ1173_10E_S64scaffolds.fasta.single
HeQ_2017__ SZAXPI029498-99_ bin.39
ZeeviD_2015__PNP_Main_238__bin.9
ZeeviD_2015_ PNP_Main_113__ bin.26
ZeeviD_2015_ PNP_Main_513_ bin.31
ZeeviD_2015__PNP_Main_589__ bin.79
CosteaPI_2017__SID713A066—-11-0-0__bin.60
ZeeviD_2015__ PNP_Validation_73__bin.9
ZeeviD_2015_ PNP_Main_104__ bin.47
ZeeviD_2015__PNP_Main_770__bin.39
WenC_2017__N306__bin.38
CM_madagascar__A25_01_1FE_ bin.7
BritoIL_2016__M2.51.ST__ bin.36
ZeeviD_2015__ PNP_Main_532__ bin.20
Qin]J_2012_ CON-110__bin.28
ZeeviD_2015_ PNP_Main_741__ bin.15
BritoIL_2016__W2.6.ST__bin.60
CM_madagascar__A15_02_1FE__ bin.21
LiJ_2017_ H2M513939__ bin.17
GCA_003517095.1_ASM351709v1
GCA_900319145.1_Rumen_uncultured_genome_RUG457
Yul_2015__SZAXP1017458-25__bin.37
LeChatelierE_2013__MH0220__bin.31
SchirmerM_2016__G88936__ bin.8
SchirmerM_2016__G89256__ bin.7
ZeeviD_2015__ PNP_Main_647__bin.4
GCA_900313215.1_Rumen_uncultured_genome_RUG782
SchirmerM_2016__G88749__ bin.5
BackhedF_2015__ SID590_M__bin.24
ZeeviD_2015_ PNP_Main_530__bin.9

Cluster-20 (n=36)

GCA_000220255.1_ASM22025v1
GCA_003269195.1_ASM326919v1
GCA_900454935.1_57800_C01
HMP_2012__SRS022530__bin.40
CM_cf__CF_TNFCO057IS_t1M15__ bin.7
HMP_2012__SRS019027__bin.4
FerrettiP_2018__CA_C10029MS2491SA_tOM15__ bin.13
CM_cf__CF_TNFCO002SA_t1M15__ bin.34
CM_cf__CF_TNFC022IS_t2M15__bin.23
HMP_2012__SRS022602__bin.1
CM_cf__CF_TNFC046IS_t1M15__ bin.1
FerrettiP_2018__CA_C10007MS2097SA_tOM15__ bin.19
HMP_2012__ SRS024318__bin.66
HMP_2012__SRS062878__bin.15
HMP_2012_ SRS019894__ bin.61
HMP_2012_ SRS015434__ bin.24
CM_cf__CF_TNFCO05IS_t1M15__bin.6
HMP_2012__ SRS014692__ bin.3
HMP_2012__ SRS016740__bin.52
HMP_2012__ SRS019126__ bin.58
HMP_2012___SRS019127__ bin.29
HMP_2012__ SRS063193__bin.48
HMP_2012__ SRS015057__bin.52
Castro—NallarE_2015__ES_116__ bin.4
HMP_2012___SRS015762__bin.40
HMP_2012__SRS018439__ bin.25
HMP_2012__ SRS024637__bin.9
GCA_003640235.1_ASM364023v1
HMP_2012__SRS011306__bin.34
Castro—NallarE_2015__ES 114 bin.13
HMP_2012_ SRS023352__ bin.58
HMP_2012___SRS016086__bin.46
CM_cf__CF_TNFCO018IS_t3M15__ bin.18
HMP_2012__ SRS058336__bin.15
HMP_2012___SRS018739__ bin.35

HMP_2012__SRS043663__bin.30

Supplementary Figure9: Cladogram of genomes/bins from two species-level clusters (<100 and >20 genomes/bins per cluster) constructed based on the inter-genome distance (MASH-distance, see Method section).

L M e T

o T [

T T ——— e | M1 M & P S

T

Cluster-12 (n=68)

HeQ_2017___SZAXPI029585-104__ bin.70
QinJ_2012_ CON-018__bin.26
Qin]_2012_ CON-009__bin.24
QinJ_2012__ NLM029__ bin.29
QinN_2014_ HV-21_ bin.15
WenC_2017__N219__ bin.1
Yul_2015__SZAXPI003418-8__ bin.24
QinN_2014__HD-41__ bin.20
LeChatelierE_2013__ MH0404__ bin.24
QinN_2014___HV-26__bin.23
ChengpingW_2017__AS109raw__bin.1
WenC_2017__N306__bin.5

QinJ_2012__ DLMO006__bin.19
LiJ_2014__DLMO06-IE__ bin.12
HeQ_2017__SZAXPI029551-166__ bin.66
QinN_2014__ LD-32__ bin.23

QinJ_2012_ CON-011_ bin.21
GCA_003450395.1_ASM345039v1
QinJ_2012__ _CON-027__bin.10
QinN_2014___HD-48__bin.15
GCA_000235885.1_ASM23588v1
GCA_003473415.1_ASM347341v1
INDIA_UC_M_BIN.10639.fa.fna.single
ZeeviD_2015__ PNP_Main_212_ bin.32
BritoIL_2016__M1.25.ST__ bin.7
BritoIL_2016__WL.37.ST__bin.60
DavidLA_2015__ LD—Run1-05__bin.7
WenC_2017__N266__bin.14

Yul_2015__ SZAXPI015249—-37__ bin.21
SchirmerM_2016__G89029__ bin.12
QinJ_2012_ CON-005__bin.44
QinJ_2012_ CON-111_ bin.13
QinJ_2012_ CON-093__bin.4
MADAGASCAR_M_BIN.14101.fa.fna.single
MADAGASCAR_M_BIN.6949.fa.fna.single
BritoIL_2016__ _M2.56.ST__ bin.27
CM_madagascar__A89_01_1FE__ bin.29
CM_madagascar__A04_04_1FE__ bin.25
ZeeviD_2015__PNP_Main_734__bin.4
ZeeviD_2015__PNP_Main_185__bin.17
ZeeviD_2015__PNP_Main_256__bin.28
BritoIL_2016__ WL.13.ST__ bin.44
BritoIL_2016_ W1.13.ST__ bin.13
BritoIL_2016___M2.45.ST__ bin.5
ZeeviD_2015__ PNP_Main_122__ bin.19
LiSS_2016__FAT_006—22—-14—-0__bin.42
ZeeviD_2015__PNP_Main_482__ bin.8
CosteaPI_2017__ SID713A074—-11-0-0__bin.56
GCA_000437535.1_MGS629
NielsenHB_2014___02_UC60_2__ bin.44
RaymondF_2016__P19EO__bin.52
HMP_2012_ SRS011529_ bin.24
ZeeviD_2015__PNP_Main_164__bin.16
SchirmerM_2016___G89102__ bin.5
Liuw_2016__SRR3993047__ bin.14
VatanenT_2016__G80385__ bin.3
LiSS_2016__FAT_006—22—-0-0__bin.80
ZeeviD_2015__PNP_Main_324_ bin.42
ZeeviD_2015__PNP_Main_153__ bin.55
ZeeviD_2015__PNP_Main_257__bin.6
ZellerG_2014__ CCIS74726977ST—-3-0__bin.64
CosteaPI_2017__SID713B014—-11-0-0__bin.44
SchirmerM_2016__G89027__bin.31

VogtmannE_2016__MMRS93508324ST-27-0-0__bin.18

ZeeviD_2015__PNP_Main_124_ bin.35
LoombaR_2017__ SID0012_qdz_ bin.30
Obregon—TitoAJ_2015__SM42_ bin.15
Obregon-TitoAJ_2015__SM24_ bin.38

Cluster-24 (n=29)

GCA_900637655.1_52295_B01
GCA_000377685.1_ASM37768v1
GCA_000613505.1_ASM61350v1
CM_periimplantitis_ SP_281SPI_T016__ bin.25
HMP_2012__SRS013950__bin.23
GCA_001814855.1_ASM181485v1
HMP_2012__ SRS023964__bin.23
HMP_2012__SRS013170__bin.41
HMP_2012__SRS014691__ bin.17
CM_periimplantitis__ SP_143SPI_T016__ bin.33
HMP_2012_ SRS022536__bin.41
GCA_000162915.1_ASM16291v1
CM_cf__CF_TNFC048IS_t3M15__bin.10
HMP_2012_ SRS011255__ bin.46

HMP_2012__ SRS024649__bin.3
CM_periimplantitis__SP_201SPI_T016__bin.3

HMP_2012__ SRS017227__bin.83

VogtmannE_2016___MMRS81194191ST-27-0-0__bin.38

CM_periimplantitis__SP_502SPI_T016__bin.1

CM_periimplantitis__ SP_403SPT_T016__bin.4

GCA_000142965.1_ASM14296v1

GCA_001814685.1_ASM181468v1

GCA_001815315.1_ASM181531v1

CM_periimplantitis__SP_503SPT_T016__bin.9

CM_periimplantitis_ SP_163SPI_T016__bin.16

CM_periimplantitis_ SP_162SPI_T016__bin.5

HMP_2012__ SRS049318__ bin.2

CM_periimplantitis__SP_287SPT_T016__bin.36

CM_periimplantitis__SP_123SPT_T016__ bin.8

T =
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Cluster-9 (n=66)

Liuw_2016__ SRR3992980__ bin.104
Liuw_2016__SRR3992965_ bin.15

Liuw_2016__ _SRR3992991_ bin.65
ZellerG_2014__CCIS229581375T—-20-0__bin.32
Liuw_2016__SRR3993031_ bin.67
ZellerG_2014__ _CCMD46222674ST—-21-0__bin.38
FengQ_2015_ SID530451_ bin.7
ZeeviD_2015__PNP_Main_37__bin.26
ZeeviD_2015__PNP_Main_197__bin.2
CosteaPI_2017__ SID713B005-11-90-0__bin.27
ZeeviD_2015__PNP_Main_364__bin.16
ZeeviD_2015___PNP_Main_309__ bin.8
CosteaPI_2017__ SID713B046—-11-90-0__bin.10
Liuw_2016__SRR3993005__bin.36
ZeeviD_2015__PNP_Main_16__bin.3
Liuw_2016__SRR3993030__bin.59
Liuw_2016__SRR3992955__ bin.68

Liuw_2016__ _SRR3993014__ bin.75
FengQ_2015__SID31333__bin.68
ZellerG_2014__CCIS03857607ST—4—0__bin.9
CosteaPI_2017__SID713A013-11-90-0__bin.30
CosteaPI_2017_ SID713B030-11-0-0__bin.4
ZeeviD_2015__PNP_Validation_25__ bin.3
BritoIL_2016__ W1.40.ST__bin.24
BritoIL_2016_ W1.1.ST__ bin.104

BritoIL_2016__ W2.63.ST__bin.19

BritoIL_2016_ M2.37.ST__bin.68

BritoIL_2016_ M1.26.ST__bin.66
GCA_002265625.1_ASM226562v1

BritoIL_2016_ WL.7.ST__ bin.28

BritoIL_2016__ W1.55.ST__ bin.69

BritoIL_2016_ W1.21.ST__ bin.32
CosteaPI_2017_ SID713A081-11-0-0__bin.70
CosteaPI_2017__SID713A040-11-90-0__bin.58
Obregon-TitoAJ_2015_ SM30__bin.35
CosteaPI_2017__SID713A038-11-90-0__bin.80
RampelliS_2015__H4_ bin.6
RampelliS_2015__H26__ bin.22

Liuw_2016__ SRR3993024__ bin.29

QinJ_2012_ T2D-073__bin.46

Liuw_2016_ SRR3992982_ bin.12
ZeeviD_2015__ PNP_Main_715__ bin.1
ZellerG_2014___CCIS02124300ST—-4—-0__bin.65
ZellerG_2014__CCIS82146115ST—-4—-0__ bin.36
DavidLA_2015_ LD—Run2-13_ bin.12
Obregon—TitoAJ_2015_ NOO04__ bin.29
Obregon—TitoAJ_2015_ SM24_ bin.39
Liuw_2016__SRR3993001__ bin.76
Liuw_2016__SRR3992989  bin.57
Liuw_2016__SRR3993042_ bin.4
Liuw_2016__SRR3992994__ bin.50
Liuw_2016__SRR3992966__ bin.98
Liuw_2016__SRR3992956__ bin.17
ZeeviD_2015__PNP_Validation_15__bin.4
CM_madagascar__A49_01_1FE_ bin.12
INDIA_UC_M_BIN.16386.fa.fna.single
CM_madagascar__A35_01_1FE_ bin.3
CM_madagascar__A04_04_1FE__ bin.41
MADAGASCAR_bins.559.fa.fna.single
CM_madagascar__A41_01_1FE_ bin.24
LeChatelierE_2013__MH0450__bin.73
LoombaR_2017__SID1053_bba__bin.19
BritoIL_2016__M1.1.ST__bin.60

BritoIL_2016_ W2.34.ST__bin.19

BritoIL_2016_ W2.42.ST__bin.12

BritoIL_2016_ W1.41.ST__ bin.76

Cluster-30 (n=26)

GCA_900454985.1_53750_EO01

GCA_000220235.1_ASM22023v1

CM_periimplantitis__SP_123SPT_T016__bin.4

CM_periimplantitis__SP_281SPI_T016__ bin.22

HMP_2012__SRS047113__bin.6

HMP_2012__ SRS014476__bin.30

CM_periimplantitis__SP_403SPT_T016__bin.9

CM_periimplantitis__SP_381SPT_T016__bin.14

HMP_2012__ SRS051930__bin.50

HMP_2012__ SRS045197_ bin.11

ZellerG_2014___CCMD11006829ST-21-0__bin.60

GCA_000336235.1_Prev_nigr_F0103_V1

GCA_000507825.1_Prev_nigr_CC14M_V1

GCA_002204475.1_ASM220447v1

HMP_2012__SRS017691__ bin.67

HMP_2012__SRS023964__bin.1

HMP_2012__ SRS022536__bin.36

HMP_2012__ SRS023938__bin.18

HMP_2012__ SRS045313__bin.2

HMP_2012__ SRS013533__bin.55

CM_periimplantitis__ SP_189SPI_T016__ bin.28

ZellerG_2014___CCMD500719575T-21-0__bin.41

CM_periimplantitis__ SP_162SPI_T016__bin.17

CM_periimplantitis__SP_143SPI_T016__bin.7

HMP_2012__SRS013950__bin.8

HMP_2012__ SRS012285__bin.21

Cluster-13 (n=54)
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KarlssonFH_2013__S436__ bin.54
LeChatelierE_2013__MHO0257__bin.39
KarlssonFH_2013__S200__ bin.26
SchirmerM_2016__G89200__bin.2
ZellerG_2014__CCMD86114146ST—-21-0__bin.56
ZeeviD_2015__PNP_Main_214__ bin.33
LiJ_2014__MHO0338__bin.4
WenC_2017__N253__bin.63
LiJ_2014__MHO0315__bin.70

VogtmannE_2016_ MMRS65742083ST—-27-0-0__bin.12

LiJ_2014__MHO0330__bin.37
SchirmerM_2016___G88966__ bin.14
LeChatelierE_2013___MH0429 bin.61
VincentC_2016__MMO088__bin.6
LiJ_2014__V1.CD40-0__bin.32
LeChatelierE_2013__MHO0187__bin.19
ZellerG_2014___CCIS22416007ST—4—-0__bin.49
NielsenHB_2014__02_UC60_0__bin.16
LiJ_2014__ V1.FIO9__ bin.77
LiJ_2014__MH0308__bin.76
BritoIL_2016__M1.48.ST__bin.55
ZeeviD_2015__PNP_Main_357__bin.35
LiJ_2014_ MHO0357__bin.15
GCA_000436235.1_MGS873
LeChatelierE_2013__MHO0405__bin.4
LeChatelierE_2013__MHO0407__bin.102
LeChatelierE_2013__MHO0428__bin.69
Liuw_2016__SRR3993048__bin.1
FengQ_2015__SID31223__ bin.6
Liuw_2016__SRR3993051__bin.5
LeChatelierE_2013__MHO0189__bin.36
ZeeviD_2015__PNP_Main_187__bin.5
Liuw_2016__SRR3992961__ bin.75
ZeeviD_2015__PNP_Main_154__ bin.43
ZeeviD_2015__PNP_Validation_25__bin.11
Liuw_2016__SRR3992983__ bin.10
Liuw_2016__SRR3993007__bin.26
VatanenT_2016__G80357__bin.7
VatanenT_2016__G80410__bin.4
Liuw_2016__SRR3993059__ bin.53
Liuw_2016__SRR3992978__ bin.18
Liuw_2016__SRR3992998__ bin.42
ZeeviD_2015__PNP_Main_220__bin.14
Liuw_2016__SRR3993055__ bin.14
XieH_2016__YSZC12003_37315__bin.95
BritoIL_2016__M2.38.ST__ bin.47
SchirmerM_2016__G88899__ bin.9
CosteaPI_2017__SID713A028-11-90-0__bin.69
CosteaPI_2017__SID713A028-11-0-0__bin.30
BritoIL_2016__M2.39.ST__ bin.49
ZeeviD_2015__PNP_Main_553__bin.10
CosteaPI_2017__SID713A087-11-0-0__bin.77
RampelliS_2015__H10__bin.35
ZeeviD_2015__PNP_Main_456__bin.7

Cluster-23 (n=24)

HMP_2012__SRS057791__ bin.27

HMP_2012__SRS056622__ bin.9

HMP_2012__SRS017808__bin.6

HMP_2012__SRS047210__bin.20

HMP_2012__SRS015057__bin.34

HMP_2012__ SRS048411__ bin.54

HMP_2012__SRS014689__bin.22

HMP_2012__SRS014684__ bin.30

HMP_2012__ SRS042643__ bin.23

CM_cf__CF_TNFC039IS_t1M15__ bin.1

HMP_2012__ SRS016342_ bin.18

FerrettiP_2018__ CA_C10029MS2491SA_tOM15__ bin.7

HMP_2012__SRS045715__ bin.63

HMP_2012__SRS047219__ bin.35

HMP_2012__SRS012279__ bin.21

HMP_2012__ SRS024081_ bin.81

HMP_2012__SRS065278__bin.6

HMP_2012__SRS015038__bin.18

HMP_2012__ SRS018791__ bin.8

HMP_2012__SRS019122__ bin.25

GCA_000185845.1_ASM18584v1

GCA_000477535.1_PsaliF0493v1.0

QinN_2014__LD-57__bin.2

FerrettiP_2018__ CA_C10034MS2579SA_tOM15__ bin.9

Cluster-15 (n=49)

AL b

CosteaPI_2017__ pluto1-11-30-0__bin.67
CosteaPI_2017_ plutol1-11-7-0__bin.70
NielsenHB_2014__MHO0165__bin.4
ZellerG_2014__CCMD34381688ST—-21-0__bin.5
LeChatelierE_2013__MH0165__bin.7
GCA_000436915.1_MGS1092
ZellerG_2014__CCIS35100175ST—4-0__bin.20
CosteaPI_2017__SID713B037-11-90-0__bin.19
CosteaPI_2017__SID713A057-11-0-0__bin.66
CosteaPI_2017__SID713B066—-11-90-0__bin.11
Liuw_2016__SRR3992969__ bin.44
Liuw_2016__SRR3993017__bin.32
ZeeviD_2015__PNP_Main_715__bin.11
Liuw_2016__SRR3993061__bin.107
CosteaPI_2017__SID713A057-11-90-0__bin.53
CosteaPI_2017__SID713A055-11-0-0__bin.26
CosteaPI_2017__SID713A084-11-0-0__bin.59
BritoIL_2016__W3.21.ST__bin.49
BritoIL_2016__M2.52.ST__bin.9
LoombaR_2017__SID0012_qdz__bin.49
QinJ_2012__T2D-024__bin.65
RampelliS_2015__H1_ bin.26
TANZANIA_bins.276.fa.fna.single
BritoIL_2016__W1.41.ST__bin.73
CM_madagascar__A53_01_1FE__ bin.45
BritoIL_2016__W2.15.ST__ bin.6
CM_madagascar__A41_01_1FE_ bin.18
CM_madagascar__A75_02_1FE__ bin.63
CosteaPI_2017__SID713B016-11-90-0__bin.50
CosteaPI_2017__SID713B072-11-0-0__bin.15
CosteaPI_2017__SID713A023-11-90-0__bin.53
CosteaPI_2017__SID713A023-11-0-0__bin.50
CosteaPI_2017__SID713B012-11-90-0__bin.30
CosteaPI_2017__SID713A038-11-90-0__bin.1
Liuw_2016__SRR3993041__bin.53
Liuw_2016__SRR3993001__bin.66
Obregon—TitoAJ_2015_ _SM25_ bin.19
Obregon—TitoAJ_2015_ _SM18__ bin.8
Obregon—TitoAJ_2015__ SM30__bin.31
XieH_2016__YSZC12003_37543__bin.31
Liuw_2016__SRR3993042__bin.15
LiJ_2014__02.CD2-0__bin.44
CosteaPI_2017__SID713A056-11-0-0__bin.1
INDIA_bin.1122.fa.fna.single
BritoIL_2016__M2.32.ST__bin.33
BritoIL_2016__W1.22.ST__bin.62
BritoIL_2016__W2.39.ST__ bin.8
BritoIL_2016__W3.17.ST__bin.33
BritoIL_2016__W3.19.ST__ bin.16

Cluster-35 (n=22)

HMP_2012__ SRS015803__bin.11

HMP_2012__ SRS018394_ bin.34

HMP_2012__ SRS013533__ bin.41

HMP_2012__ SRS051941__ bin.40

HMP_2012__ SRS018157_ bin.35
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Supplementary Figurel0: Cladogram of genomes/bins from two species-level clusters (<20 and >10 genomes/bins per cluster) constructed based on the inter-genome distance (MASH-distance, see Method section).
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labdsv package) in western populations.
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Supplementary Figurel3: Composition of P. copri clades in different healthy populations

a) Representation of genomes/bins from each clade in different healthy populations. It is represented using four
different criteria i.e., for each population, percentage of genomes/bins from each clade was calculated by applying
the criteria that they should present in at least one sample, more than 10% of the samples, more than 50% of the
samples and more than 70% of the samples.

b) Relative abundance of four P. copri clades in each population
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Supplementary Figurel4: Prevotella copri bins in Indian population
a) Schematic diagram showing the method of P. copri specific bin reconstruction from Indian gut microbiome samples. Contigs >1,000bp from Indian population were classified
using CAT/BAT and the contigs assighed to Prevotella genus were selected. The reads from 116 samples (Out of 200 Indian samples, 116 samples had >10% abundance of

P. copri, as estimated by Kaiju analysis) were aligned against the Prevotella contigs to estimate the coverage of each contig. Prevotella bins were constructed using contig coverage
and tetranucleotide frequency.

b) Pairwise intergenomic distances of each genome/bin were calculated using MASH For clade level assignment of 47 (42 bins+ 5 isolates) P. copri genomes/bins. Heatmap
represent the MASH distance between each bin and blue horizontal lines represent the demarcation between each clade.
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Supplementary Figure 15: Composition of 30 differentially abundant Prevotella genomes/bins (IBD and Healthy
cohorts) in western and non-western healthy populations a) Principal coordinates analysis based on the composition
of 30 differentially abundant Prevotella genomes in western and non-western populations.

b) ROC curve and Precision-Recall curve of randomForest classification of samples (into western and non-western
populations) based on the relative abundance of 30 differently abundant genomes.

c) 30 differentially abundant Prevotella genomes in healthy and IBD samples were identified using labdsv package.
Figure shows the relative abundance of these 30 genomes in western and non-western populations.

Error bars of bar-plots represent plus or minus one standard error of the mean
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Supplementary Figure 16: Relative abundance of genomes that are differentially abundant in healthy and IBD
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24 GCA_900142525.1 - Prevotella ruminicola (CFB group bacteria)

25 GCA_900111525.1 - Prevotella sp.
26 GCA_002251365.1 - Prevotella sp.
27 GCA_000438115.1 - Prevotella sp.
28 GCA_002353485.1 - Prevotella sp.
29 GCA_000424185.1 - Prevotella sp.
30 GCA_002251435.1 - Prevotella sp.

kh1p2 (CFB group bacteria)
P3-122 (CFB group bacteria)
CAG:617 (CFB group bacteria)
UBA2742 (CFB group bacteria)
AGR2160 (CFB group bacteria)
P2-180 (CFB group bacteria)

cohorts in western and non-western populations. Bar-plots highlighted with lighter shade of Red color are
differentially abundant in IBD samples and bar-plots highlighted with lighter shade of Green color are differentially
abundant in healthy samples. Error bars represent plus or minus one standard error of the mean
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Supplementary Figure 17: Relative abundance of amino acid biosynthesis related pathways in Prevotella genomes
in all eight healthy populations. The line in the middle of the box, bound of the box and whiskers represent the
median, 25th-75th percentiles, and min-to-max values, respectively. A nonparametric two-sided Wilcoxon rank
sum test was used for testing the box-plot distributions. ns, not significant; *, p-value < 0.05; **, P < 0.01.
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Supplementary Figure 18: Composition of CAZy genes from Prevotella genomes/bins in different populations
a) Principal coordinates analysis considering inter-sample Bray-Curtis distance based on relative abundance of
CAZy genes of PGC (using blastp) in healthy populations.

b) Box plot showing the average inter-sample distance (Bray-Curtis) of each population and the average inter-
sample distance (Bray-Curtis) between Indian samples with other populations based on relative abundance of
CAZy genes.

c) Percentage of CAZy genes and CAZy gene families detected in each population. Spain was excluded from the
analysis because of lower representation (< 50%) of CAZy genes.

The line in the middle of the box, bound of the box and whiskers represent the median, 25th-75th percentiles,
and min-to-max values, respectively. Kruskal-Wallis test was used for testing the box plot distributions.

ns, not significant; *, p-value < 0.05; **, p-value < 0.01.
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Supplementary Figure 19: Co-occurrence of Prevotella genomes and CAZy gene families using correlation
values from ccrepe analysis. Analysis has been conducted separately for each population
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Supplementary Figure 20: Venn diagrams showing the number of discriminating CAZy families in
Indian population (Compared to all other populations) and their overlap with number of differentially
abundant CAZy families in western and non-western populations.



Number of PULs in Prevotella genomes that are differentially abundant in Western and
Non-Western populations
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Supplementary Figure 21: Prediction of Polysaccharide Utilization Loci (PULs) from 2,204 genomes/bins in the
Prevotella genome database using PULpy. Box-plot represent number of PULs detected per Prevotella genome
differentially abundant in western and non-western population. The line in the middle of the box, bound of the
box and whiskers represent the median, 25th-75th percentiles, and min-to-max values, respectively.

A nonparametric two-sided Wilcoxon rank sum test was used for testing the box plot distributions. Nonparametric
two-sided Wilcoxon rank sum test was used to test the box plot distributions.
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Supplementary Figure 22: Virulence factors present in Prevotella genomes and their abundance in
different populations

a) Total number of VF genes detected in each population (Healthy and IBD). Considering best hits after
homology search against full protein set of VFDB.

b) Total number of VF genes detected in each population (Healthy and IBD). Considering best hits after
homology search against core protein set of VFDB.

c) Number of VF genes that showed higher abundance in western and non-western populations.

d) ROC curve and Precision-Recall curve of randomForest classification of samples (into western and
non-western populations) based on relative abundance of discriminating VFs

e) ROC curve and Precision-Recall curve of randomForest classification of samples (into western and
non-western populations) based on relative abundance of 15 VFs showed higher abundance in non-western
population.

The line in the middle of the box, bound of the box and whiskers represent the median, 25th-75th
percentiles, and min-to-max values, respectively. Nonparametric two-sided Wilcoxon rank sum test was
used for testing the box plot distributions.
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Supplementary Figure 23: Composition of antibiotic resistance genes of Prevotella genomes in different populations
a) Relative abundance of ARG genes mapped to the broad antibiotic resistance mechanism in different healthy
populations

b) Relative abundance of ARG genes mapped to different drug classes in different healthy populations

¢) Number of antibiotic resistance genes (using RGI with ‘loose’ parameter) present in all healthy populations

d) Number of antibiotic resistance genes (using RGI with ‘strict’ parameter) present in all healthy populations

e) Percentage of ARGs showed higher abundance in western and non-western populations on the basis of RGI
analysis using both ‘strict’ and ‘loose’ parameter

f) Alpha diversity measure using Shannon-index based on relative abundance of ARGs in different healthy
populations.

g) ROC curve and Precision-Recall curve of randomForest classification of samples (into western and non-western
populations) based on relative abundance of differently abundant ARGs that showed higher abundance in western
population.

h) ROC curve and Precision-Recall curve of randomForest classification of samples (into western and non-western
populations) based on relative abundance of differently abundant ARGs that showed higher abundance in
non-western population.

The line in the middle of the box, bound of the box and whiskers represent the median, 25th-75th percentiles,
and min-to-max values, respectively. Nonparametric two-sided Wilcoxon rank sum test was used for testing the
box plot distributions.
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Supplementary Notes

1. Supplementary Note 1: Classification of samples as western and non-western
The classification of populations as 'western' or non-western' was made on the basis of
traditional lifestyle, diet, and geographic and sociodemographic definitions. Western
populations include Europe, the USA and Canada'™ (refer

https://www.worldatlas.com/articles/list-of-western-countries.html). An Intelligible

definition of western and non-western classification of cohorts was mentioned in a recent
study entitled "Extensive Unexplored Human Microbiome Diversity Revealed by Over
150,000 Genomes from Metagenomes Spanning Age, Geography, and Lifestyle". This study
describes westernization and urbanization as synonymous terms, a complex process that
occurred during the last few centuries involving profound lifestyle changes compared to
populations prior to the modern era. The non-western populations that we have considered
for our study were a subset of the cohorts labeled as ‘non-western’ populations by the study
mentioned above. As described in the above-mentioned study, we adopt the terms
"Westernized" and "non-Westernized" as umbrella terms to depict populations that differ by
at least the majority of the above factors even though this definition comprises very
heterogeneous populations.

The Concept Of The West Today

.. THE WESTERN WORLD

[l Member of the Eiropean Union
| Member of the European Single Market, but ot of the E.J
B Couniry where Engiish & he majority nelive lanauage

Regions generslly considered fo be part of the Westerm World - USA, Can

Reference: https://www.worldatlas.com/articles/list-of-western-countries.html

2. Supplementary Note 2: Analysis of Prevotella genome abundance in western and non-

western population



Abundance of each genome from PGD in each sample were calculated. Twenty-six Prevotella
genomes were present in more than 80% (468 out of 586) of samples from healthy individuals,
and thus can be considered as the ‘core’ Prevotella species/strains in healthy samples. All of
these 26 genomes were NCBI draft genomes. Further, 163 Prevotella genomes were present
in more than 50% of samples (293 out of 586 samples), of which 79 were present in the NCBI
reference database, 73 from reconstructed genomes/MAGs, and 11 from novel isolate
assembled genomes (Supplementary Data 5). A similar analysis of core Prevotella
genomes/bins (i.e., those present in more than 80% of samples) in samples from western and
non-western populations indicated a higher incidence of novel Prevotella species/strains in
non-western populations as compared to the western populations (Supplementary Figure

3a,b).

Based on the average relative abundance (>1%) of Prevotella genomes, 17 genomes were
present in all 586 healthy samples including western and non-western populations. Of those,
12 genomes were significantly abundant (Wilcoxon test) in non-western populations, and all
of them were Metagenome Assembled Genomes (MAG) reconstructed from non-western
datasets assigned to unclassified Prevotella species or strains. Of the remaining five
Prevotella genomes, four were significantly abundant in western populations including P.
marseillensis, P. lascolaii and two unclassified Prevotella strains (Supplementary Figure
4a). The composition of Prevotella genomes in western and non-western population was also
examined by applying >0.5% average relative abundance. The results indicate the abundance
of novel genomes of Prevotella in non-western populations and further support the
conclusions from the analyses above (Supplementary Data 5, Supplementary Figure 3c,

d).

. Supplementary Note 3: Highest inter-sample variation in the Indian population

Highest Inter sample variation (based on Prevotella genome abundance) could be because of
the sample numbers. To address this, we have randomly selected 100 Indian samples (with
10 iterations, selecting different 100 samples each time). Then retrieved the relative
abundance of Prevotella genomes of these 100 Indian samples to calculate Bray-Curtis
distance. The box-plot shows no significant difference in Bray-Curtis distance of Indian
population with the selection of 100 and 200 samples. PCoA plots using samples from these
10 iterations reveals higher spread in Indian population. PERMANOVA carried out on



Prevotella genome abundance data showed that location of sample collection has the highest

and significant contribution towards the inter-sample variation in Indian population(barplot).

10 iterations using randomly selected 100 samples from India
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4.  Supplementary Note 4: Clustering of Prevotella genomes and examining differentially

abundant Prevotella genomes in western and non-western populations

Using the 2,204 genomes, we generated individual distance trees for Prevotella genus using
the ‘complete’ hierarchical clustering method implemented in the Fastcluster R package’®. We
calculated the number of clusters recovered using a distance cut-off of 0.05 (95% ANI), 0.03
(97% ANI) and 0.01 (99% ANI)(Almeida et al., 2020)® and resulted in 228, 502 and 1856

clusters respectively.



We have clustered the 2,204 Prevotella genomes based on a distance cut-off of 0.00 (100%
ANI) and resulted in 2,204 clusters indicated that no two genomes/bins are 100% identical.
Clustering based on distance cut-off of 0.05 (95% ANI; species-level clustering) resulted in
228 clusters (Supplementary Data 7). These 228 clusters were named as species-level
clusters, and 36 clusters (including 1740 Prevotella genomes; ~78.95%) out of them were
having >= 10 genomes in each cluster. Annotation of these clusters was carried out by
examining the clustering of 547 NCBI annotated Prevotella genomes out of 2204 total
genomes. 213 out of 228 (93.42%) clusters were having NCBI annotated Prevotella genomes
(Supplementary Data 2, sheet2). We have extracted a representative from each species-level
cluster and plotted a phylogenetic tree (Supplementary Figure 7). Two species-level clusters
(Cluster 3 and 1) were having > 100 genomes present (379 and 280 in Clusters 3 and 1,
respectively), and both of them turned out to be Prevotella copri (Supplementary Figure 8).
Cluster5 also contains one P. copri genome; P copri indica. Higher inter-genome diversity of
P. copri can be a reason for assigning them into different clusters. Also, we have plotted
separate phylogenetic trees for 36 species-level clusters having >= 10 genomes

(Supplementary Figure 9 and 10).

26 and 76 differentially abundant genomes of Prevotella in non-western and western datasets
respectively were clustered based on Mash inter-genome distance using Fastcluster R package
as mentioned above. We calculated the number of clusters recovered using a distance cut-off
of 0.05 (95% ANI ~ species level clustering) which resulted in 10 and 47 clusters from 26
and 76 differentially abundant Prevotella genomes/bins from non-western and western
populations respectively. Out of 10 clusters from differentially abundant genomes/bins in
non-western populations, the largest cluster (six members) was having P. copri
(GCA _002224675.1 _ASM?222467v1_genomic.fna). Out of 47 clusters from differentially
abundant genomes/bins in western populations, 44 were having two members in it and the

remaining three were single member clusters.

5. Supplementary Note 5: Differentially abundant Prevotella genomes in Indian and non-
western populations
We have identified 29 differentially abundant Prevotella genomes in Indian population
compared to all other populations using labdsv (indval score > 0.50, pvalue = 0.01). Further
assigned taxonomy for all these29 differentially abundant Prevotella genomes in Indian

population using BAT. 23 out of 29 were assigned to Prevotella copri.



Genomes/bins differentially abundant in the Indian

population

Species level taxonomic

assignment

BritoIL 2016 W1.11.ST_ bin.72_indexed

Prevotella copri

BritoIL 2016 W2.44.ST _bin.21_indexed

Prevotella copri

BritoIL 2016 WL.14.ST__bin.47_indexed

Prevotella copri

ChengpingW_2017___AS66raw__bin.10_indexed

Prevotella copri

DavidLA 2015 LD.Run2.36__bin.1_indexed

Prevotella copri

GCA_002224675.1_ASM222467v1_genomic.fha

Prevotella copri

GCA_003465215.1 _ASM346521v1l_genomic.fna

Prevotella copri

GCA_003467935.1_ASM346793v1_genomic.fha

Prevotella copri

HGM.1739 _indexed

Prevotella copri isolate

HGM.1969 _indexed

Prevotella copri isolate

HGM.805_indexed

Prevotella copri isolate

LeChatelierE_ 2013 MHO117__bin.12_indexed

Prevotella copri

LiJ_2017__H1MS512834_ bin.6_indexed

Prevotella copri

LiJ 2017__HIMS513606_ bin.16_indexed

Unclassified

LiJ 2017__H3M415906_ bin.19_indexed

Prevotella copri

LiJ 2017__H3M514143 _ bin.14_indexed

Prevotella copri

LiJ_2017__H3MS515128_ bin.16_indexed

Prevotella copri

LiJ 2017__H3MS515936_ bin.36_indexed

Prevotella copri

NielsenHB 2014 MHO0117 _bin.8 indexed

Prevotella copri

QinJ 2012 CON.024_ bin.14_indexed

Prevotella copri

SchirmerM 2016 G89093  bin.1_indexed

Prevotella copri

SG.1727 _indexed

Prevotella copri isolate

US_HEALTHY bins.701 Unclassified
US_HEALTHY _bins.702 Unclassified
ZeeviD_ 2015 PNP_Main_170__ bin.19_indexed Unclassified

ZeeviD_ 2015 PNP_Main 274 bin.41_indexed

Prevotella copri

ZeeviD 2015 PNP Main 30 bin.26_indexed

Prevotella copri

ZeeviD_ 2015 PNP_Main_610__ bin.43_indexed

Unclassified

ZeeviD 2015 PNP Main 85 bin.19 indexed

Unclassified

Supplementary Note 6: Prevotella copri genome abundance analysis

Principal coordinate analysis based on abundance of P. copri genomes/bins indicated higher
inter-sample variation in Indian population compared to other non-western populations.
Similarly, the Italian population showed higher inter-sample variation compared to other
western populations. PCo-1 and PCo-2 of Indian samples revealed that it is significantly

different from all western populations, Italian population and non-western populations.
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7. Supplementary Note 7: Inflammation associated Prevotella species
P. intermedia group bacteria, including P. intermedia, P. nigrescens, and P. pallens are known
for their association with inflammatory conditions. These bacteria are related to periodontitis,
dental abscess, brain abscess, lung abscess, bacterial vaginosis, preterm birth, and bone
infection (Park et al. 2019)!!. P. pallens are reported to be present mucosal surfaces as
indigenous flora. The presence of P. intermedia and P. pallens in a different type of infections
including periodontal disease and soft-tissue infections were reported (K&nonen et al. 2000)!2,
Designated strain JS262T of Prevotella koreensis was isolated from the human subgingival
plaque of periodontitis lesion. The biochemical characteristics of this strain (strain JS262T)
were similar to those of P. intermedia and P. nigrescens. P. pallens were initially called as P.
intermedia/nigrescens-like organism (PINLO) because of its phenotypical resemblance with
these microbes!®!*, Designated strains of P. ihumii and P. koreensis were isolated recently
and their functional properties remain unexplored. The phylogenetic relatedness of P. ihumii
with the P. intermedia group of bacteria has been reported in previous studies. It is evident
from the literature that these Prevotella species are also involved in the complex process of
biofilm formation, which is potentially connected with poor oral hygiene and involved in the
cause of oral diseases, such as prevalent gingivitis and periodontitis. The phylogenetic tree
given below indicates the relatedness of newly characterized P. ihumii species and P.

intermedia group bacteria.



Species name

Reports regarding association with
inflammatory conditions

References

Prevotella
intermedia

e P. intermedia is an established oral pathogen
belonging to the “orange complex”.

e The association between gingivitis and
species of this group of bacteria seems to be
most pronounced for P.intermedia, which
shows a recovery rate of > 70% in adults with
gingivitis

e P. intermedia identified as the second most
dominant bacterium in chronic periodontitis
(after Po. gingivalis). A large contribution of
its transcripts to the total mapped reads in
periodontitis was observed. Interestingly,
Prevotella spp. were found to be predictive
for the onset of early childhood caries

e The acute periodontal abscess seems most
consistently to be associated with either
Porphyromonas gingivalis or Prevotella
intermedia or both

e P. intermedia is a rare causative agent for
aortitis.

e Periodontitis and P. intermedia are associated
with severe asthma

Prevotella
koreensis

designated strain JS262T, was isolated from
human subgingival plaque of periodontitis
lesion in 2019

20

Prevotella
pallen

e The higher abundance of P. pallens in
addition to some other microbes (Prevotella
melaninogenica, Fusobacterium sp.,
Veillonella parvula, Porphyromonas
endodontalis, Prevotella pallens, Dialister,
Streptococcus anginosus, Prevotella
nigrescens, Campylobacter ureolyticus,
Prevotella nanceiensis, Peptostreptococcus
anaerobius) in in the saliva of patients having
OSCC.

e increasing estradiol concentrations enhance
the planktonic growth, ability to coaggregate
with F. nucleatum, polysaccharide
production, and biofilm formation of P.
intermedia group bacteria (P. intermedia, P.
nigrescens, P. pallens), in a strain-dependent
manner

21

22

23

24

25




® P. pallens has been identified as associated
with inflammation in the female genital tract

e Prevalence of P. pallens in biota from a
patient with Barrett's esophagus

e Presence of P. pallens among the isolates
from CF patients

Prevotella ® P. ihumii strain Marseille-P3385T (= 2
ihumii CSURP3385T; = DSM106428T) is a new
species isolated from a fresh stool specimen
of a healthy woman

Prevotella e A recent study in mice has shown that P. 2

nigrescens nigrescens, similarly to P. gingivalis, can )8
drive periodontal disease (demonstrated by
maxillary alveolar bone loss following oral 29
inoculation)

e The higher abundance of P. nigrescens in
addition to some other microbes (Prevotella
melaninogenica, Fusobacterium sp.,
Veillonella parvula, Porphyromonas
endodontalis, Prevotella pallens, Dialister,
Streptococcus anginosus, Prevotella pallens,
Campylobacter ureolyticus, Prevotella
nanceiensis, Peptostreptococcus anaerobius)
in the saliva of patients having OSCC.

e This cross-sectional study showed that P.
nigrescens and P. gingivalis were
significantly associated with increased
calculated intima-media area (cIMA) values.
Indicates the associated with signs of carotid
atherosclerosis in subjects with and without
periodontitis

e Infection with P. nigrescens induces TLR2
signalling and low levels of p65 mediated
inflammation in Cystic Fibrosis bronchial
epithelial cells

e P. nigrescens LPS can induce iNOS
expression and stimulate the release of NO
without additional stimuli and has an
important role of the transcription factor NF-
kB and microtubule polymerization in NO
production.

8. Supplementary Note 8: Detailed analysis of plant carbohydrate metabolizing enzymes
in Indian and other non-western populations
The analysis was carried out using CAZy (carbohydrate active enzymes) database that contains

the carbohydrate metabolizing enzymes broadly categorized as Glycosyl Hydrolases (GHs),



Glycosyl Transferases (GTs), Carbohydrate-Binding Modules (CBMs), Carbohydrate
Esterases (CEs) and Polysaccharide Lyases (PLs) . Principal coordinate analysis based on the
abundance of CAZy genes resulted in clustering of the Indian and Tanzanian populations. This
analysis also clustered the US and Netherlands populations (Supplementary Figure 18a).
Further, this analysis clustered the US and Netherlands populations that also displayed the
lowest average inter-sample distances based on Bray-Curtis distance matrix, which
corroborates with the clustering of these two populations based on Prevotella genome
abundance (Figure 2) suggesting a similarity in Prevotella-associated carbohydrate

metabolizing activity in these two populations (Supplementary Figure 18b).

Among the various CAZy enzyme categories, the analysis of GH family of enzymes is
interesting since they are involved in hydrolysis or rearrangement of glycosidic bonds and are
major contributors of carbohydrate degradation. The genes encoding differentially abundant
GHs were classified into three groups based on their utilization of carbohydrate substrates of
plant, animal and mucin origin, as in the classification of Kaoutari et al. 2013% and Smits et al.
2017° (Supplementary Data 12). Among them, ten CAZy families (GH13, GH13 14, GH2,
GH43 24, GH43 4, GH43 5, GH29, GH3, GH31 and GH51) were also highly abundant in
the Prevotella genomes from the Tanzanian population. These GH families are reported to be
highly prevalent in P. copri clades and mainly involved in Pectin/Hemicellulose and starch
metabolism. This observation further supports the relatedness of Indian and Tanzanian
populations based on CAZy gene composition revealed by principal coordinate analysis. These
GH genes were also significantly abundant in non-western populations when compared to
western populations (p-value < 0.01, Wilcoxon). Although three (GH43 24, GH43 4,
GHA43 5) of the six subfamilies of GH43 were differentially abundant in the Indian and
Tanzanian populations, the remaining three subfamilies of GH43 (GH43 16, GH43 18 and
GH43 31) also discriminated the Indian cohort from other populations. Of these, GH43 18
and GH43 31 was significantly abundant in western populations compared to other non-
western populations (Madagascar, Peru and Tanzania; p-value < 0.01, Wilcoxon). GH2, GH3
and GH13 were among the five GHs highly abundant in the Indian population. GH12 and
GH78 family were also more abundant in the Indian cohort. GH 27 and GH36 were also found
discriminating Indian population from other populations, though a comparable abundance was

observed in US and Netherlands populations (Figure 6a, b).



10.

Supplementary Note 9: Differentially abundant CAZy families in Indian population
compared to all other populations.

GHs that are highly abundant and discriminate Indian populations from all other healthy
populations and not belong to plant-carbohydrate metabolizing group classified by Kaoutari et
al. 2013 and Smits et al. 2017 include GH130, GH92, GH18 and GH127. GH127 and GH92,
and showed high abundance in Tanzanian and Indian populations. Another family of CAZy
enzymes i.e., CE11 family of carbohydrate esterase enzymes showed higher abundance in
western population compared to non-western populations. The other enzymes CE15, CE6 and
CE9 from CE family showed high abundance in non-western population compared to the
western population.
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Supplementary Note 10: Detailed analysis of pullulanase-containing-PULSs in Prevotella

copri genomes

Pullulanase gene (GH13 14) was present in PULs at 794 Prevotella copri genomes (out of
1023 genomes). 782 out of 794 were having pullulanase-containing-PULs reported in our study
(GH77, GH97, GH13 14 and GH13). 569 out of 782 were having GH43 4 and GH43 5 with
aforementioned pullulanase-containing-PULs. 168 PULs were having GH51 with GH77,

1023 P. copri genomes

782 P. copri genomes with pullulanase-containing-PULs
having GH77, GH97, GH13_14 and GH13

569 P copri genomes with pullulanase-containing-PULs
having GH77, GH97, GH13_14, GH13, GH43_4 and GH43 5

168 P. copri genomes with pullulanase-containing-PULs
having GH77, GH97, GH13_14, GH13, GH43_4, GH43_5 and GHS51




GH97, GH13 14, GH13, GH43 4 and GH43 5. The arrangements of these CAZy genes can
be different in these PULs.

Further, 773 out of 782 contigs have Neopullulanase SusA and pullulanase (involved in the
metabolism of a-1,4 and a-1,6-linkages present in starch-derived glucans, respectively) in the
same PUL. Operon prediction analysis (using operon-mapper) revealed that these two genes

are in same operon (with >95% probability).

The order and frequency of genes present in the pullulanase-containing PULs revealed more
clear understanding of these PULs in starch and non-starch metabolism of plant-

polysaccharides, mainly cereal grains (Tables (i), (ii), (iii), (iv)).

Table (i): Order of genes in the PUL region of contigs containing pullulanase-containing-
PULs (with CAZy families including GH77, GH97, GH13_14, GH13, GH43_4, GH43_5
and GH51)

Order of genes | Gene id and function

1 | Starch-binding_protein_SusD

TonB-dependent_receptor_SusC

HTH-type_transcriptional repressor CytR

General alpha-glucoside permease

4-alpha-glucanotransferase DPE2

Glucan_14-alpha-glucosidase SusB

Pullulanase

Neopullulanase SusA
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Extracellular_endo-alpha-(1->5)-L-arabinanase

—_
[o)

Intracellular_endo-alpha-(1->5)-L-arabinanase

[a—
3

Uncharacterized_protein_in_vnfD_5'region

—_
o]

Putative_permease_MJ0326

—_
=}

Extracellular_exo-alpha-L-arabinofuranosidase




Table (ii): Frequency of each gene in the PUL region of 168 contigs having pullulanase-
containing-PULs (with CAZy families including GH77, GH97, GH13 14, GH13,
GH43_4, GH43_5 and GH51).

pullulanase-containing-PULSs

Gene id frequency
TonB-dependent receptor SusC 354
Glucan_14-alpha-glucosidase_SusB 169
Pullulanase 168
Neopullulanase SusA 168
Extracellular_exo-alpha-L-arabinofuranosidase 168
4-alpha-glucanotransferase DPE2 168
Putative_permease MJ0326 163
HTH-type_transcriptional_repressor_CytR 151
Starch-binding_protein_SusD 141
Intracellular_endo-alpha-(1->5)-L-arabinanase 134
HTH-type_transcriptional_activator RhaS 122
Extracellular_endo-alpha-(1->5)-L-arabinanase 120
Sucrose_transport_protein_ SUTS5 111
Uncharacterized protein_in_vnfD S5'region 77
Extracellular_endo-alpha-(1->5)-L-arabinanase 2 47
Extracellular_exo-alpha-(1->5)-L-arabinofuranosidase  ArbA 36
General_alpha-glucoside permease 35
Uncharacterized_protein HI 1038 30
Uncharacterized_protein MJECL04 26
Adenine permease AdeP 4
Outer_membrane_protein_SusE 1
Outer_membrane protein_SusF 1
Uncharacterized_protein_in_bgaB_5'region_(Fragment) 1

Table (iii): Order of genes in the PUL region of 569 contigs containing pullulanase-
containing-PULs (with CAZy families including GH77, GH97, GH13 14, GH13,
GH43_4 and GH43_5)

Order of genes | Gene id and function

1 | Starch-binding_protein_SusD

2 | TonB-dependent receptor SusC

3 | HTH-type_transcriptional repressor CytR




Sucrose_transport_protein_SUTS

4-alpha-glucanotransferase DPE2

Glucan_14-alpha-glucosidase SusB

Pullulanase

Neopullulanase SusA

O| 0| | &N v B~

'hypothetical protein’'

10 | HTH-type_transcriptional activator RhaS

11 | TonB-dependent receptor SusC

12 | 'hypothetical protein'

13 | 'hypothetical protein'

14 | Extracellular_endo-alpha-(1->5)-L-arabinanase

15 | Intracellular_endo-alpha-(1->5)-L-arabinanase

Table (iv): Frequency of each gene in the PUL region of 569 contigs having pullulanase-
containing PULs (with CAZy families including GH77, GH97, GH13_14, GH13,

GH43_4 and GH43_5)

pullulanase-containing-PUL:s

Gene id frequency
TonB-dependent_receptor_SusC 1267
Glucan_14-alpha-glucosidase SusB 570
Pullulanase 569
Neopullulanase SusA 569
4-alpha-glucanotransferase DPE2 569
Intracellular_endo-alpha-(1->5)-L-arabinanase 463
Starch-binding_protein_SusD 447
HTH-type_transcriptional_activator RhaS 431
HTH-type_transcriptional repressor CytR 425
Extracellular_endo-alpha-(1->5)-L-arabinanase 307
Sucrose_transport_protein_ SUTS5 283
Extracellular_endo-alpha-(1->5)-L-arabinanase 2 225
Extracellular_exo-alpha-L-arabinofuranosidase 167
Putative_permease MJ0326 150
General alpha-glucoside permease 137
Extracellular_exo-alpha-(1->5)-L-arabinofuranosidase_ ArbA 135
Uncharacterized protein_in_vnfD S5'region 77
HTH-type_transcriptional regulator GalS 61
Proton-associated_sugar transporter A 53




[\®)
O

Uncharacterized_protein HI 1038

Uncharacterized_protein. MJECL04

N
w

—_
3

Adenine_permease AdeP

—
—

Membrane-associated transporter protein

Outer_membrane_protein_SusE

Outer_membrane_protein_SusF

HTH-type transcriptional regulator YesS

HTH-type transcriptional regulator GalR

Ribose_operon_repressor

Putative_beta-xylosidase

Alpha-amylase type B isozyme

Uncharacterized protein_in_bgaB_S'region (Fragment)

Putative sucrose_transport protein SUC6

HTH-type_transcriptional repressor PurR

Uncharacterized glycosyltransferase RF 0543

N N N W W A O O 9 9 9] 2

UDP-glucuronic_acid_decarboxylase 4

—_

Alpha-L-arabinofuranosidase 1

11. Supplementary Note 11: Number of PULs having different arrangements of CAZy
families (GH77, GH97, GH13_14, GH13, GH43 4, GH43 5 and GHS1) in P.copri
genomes
Pullulanase gene (GH13 14) was present in PULs at 794 Prevotella copri genomes (out of
1,023 genomes). 782 out of 794 were having pullulanase-containing-PULs reported in our
study (GH77, GH97, GH13 14 and GHI13). Frequency of pullulanase containing PULs

detected in 794 out of 1,023 P.copri genomes are given in the table below.

PULs Frequency
GH13-GH13_14-GH97-GH77-unk-unk-susC-susD 57
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13 56

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-GH43 5 48
GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD | 45
GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk- 38

unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-unk- 37
GH43 4-GH43 5
susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-susC-susD-susC-susD- 33

GH43 4-GH43 5




susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC- 30
susD-GH43_4-GH43 5
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk- 25
susC-susD

GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97- 24
GH77-unk-unk-susC-susD
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4- 21
GH43_5-unk-unk-GHS51
GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77- 13
unk-unk-susC-susD
GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43_4-GH43 5 13
susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-susC-susD-susC-susD- 10
GH43 4-GH43 S5-unk-unk-GHS51

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-unk-susC-susD-unk- 9
GH43_4-GH43_5
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk- 7
unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-unk- 7
GH43_4-GH43_S5-unk-unk-GH51

GH13-GH13_14-GH97-GH77-unk-unk-unk-susC-susD 7
susD-susC-unk-unk-GH77-GH97-GH13_14 7
GH13_14-GH97-GH77-unk-unk-susC-susD 7
GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4-GH43 5 7
susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13 6
GHS51-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13_14- 6
GH97-GH77-unk-unk-susC-susD
GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97- 6
GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD 6
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4 5
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD 5
GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-susC-susD-GH43_4-GH43_5 5
GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-GH43 5 5
GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77 5
susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-unk- 5
GHA43 4-GH43 S5-unk-unk-unk-GH51
GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-unk-GH43_4-GH43_5 5
GHS5 1 -unk-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97- 5

GH77-unk-unk-susC-susD




susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-unk-
GH43 4-GH43_S5-unk-unk-unk-unk-GHS51

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-
GH43_5-unk-unk-unk-GH51

GHS51-unk-unk-GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-
GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-unk-susC-susD-unk-
GH43_4-GH43_5-unk-unk-unk-unk-GH51

susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4-
GH43 5

GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77

GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC

GH51-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-unk-GH13-GH13_14-
GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4

GHS5 1-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-
GH77-unk-unk-susC-susD

GHS5 1-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-
susD-GH43 4-GH43_5-unk-unk-unk-GH51

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-unk-susC-susD-unk-
GH43 4-GH43_5-unk-unk-unk-GH51

susD-susC-unk-unk-unk-GH77-GH97-GH13 _14-GH13-unk-unk-unk-unk-susC-susD-
susC-susD-GH43 4-GH43 5

GH77-GH97-GH13_14-GH13-unk-unk-GH97-susC-susD-unk-GH13

GHS5 1 -unk-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-susC-susD

GH77-GH97-unk-GH13_14-GH13-unk-unk-GH97-susC-susD-unk-GH13

GH13_7-unk-unk-unk-unk-susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-
unk-unk-susC-susD-susC-susD-GH43 4-GH43 5

GH43 5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-
GH77-unk-unk-unk-susC-susD

GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77

GH43_5-GH43_4-unk-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-

susD

susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-
unk-GH43 4-GH43 5

GH43_4-unk-susD-susC-unk-GH13-GH13 14-GH97-GH77-unk-unk-susC-susD




GHS5 1-unk-unk-unk-GH43 5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13- 3
GH13_14-GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13 14-GH 13-unk-unk-unk-unk-susC-susD-susC- 2
susD-GH43 4-GH43 5-unk-unk-GHS51
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC 2
GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-susC-susD-GH43_4 2
GH77-GH97-unk-GH13_14-GH13-unk-unk-unk-GH97-susC-susD-unk-GH13 2
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk- 2
unk-susC-susD

GH13-unk-susD-susC-GH97-unk-unk-GH13-GH13_14-unk-GH97-GH77 2
susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-susC-susD- 2
GH43 4-GH43 5
susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-susC-susD- 2
GH43 4

susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4- 2
GH43 5

GHS5 1-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77- 2
unk-unk-susC

GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13 14-GH97 2
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk- 2
unk-unk-susC-susD
GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk- 2
unk-unk-susC

susC-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD 2
susD-susC-unk-unk-GH77-GH97-GH13 _14-GH 13-unk-unk-unk-unk-susC-susD-unk- 2
GH43 4-GH43 S5-unk-unk-GHS51

susD-susC-unk-unk-GH77-GH97-GH13_ 14-GH 13-unk-unk-unk-unk-susC-susD-unk- 2
GH43 4

GHS5 1-unk-unk-GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13- 2
GH13_14-GH97-GH77-unk-unk-unk-susC-susD
susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD 2
GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77 2
GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97- 2
GH77-unk-unk-susC
susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD- 2
GH43 4-GH43 S5-unk-unk-GHS51
susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk- 2
GH43 4-GH43 5
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77 2




susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-

susD

GH51-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13 14-GH97-
GH77

GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-
GH77-unk-unk-susC

GH13-unk-susD-susC-GH97-unk-unk-GH13-GH13_14-GH97-GH77

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-unk-GH43 4-GH43 5-unk-
unk-unk-GHS51

susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-
unk-GH43 4-GH43 5-unk-unk-GHS51

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43 4-
GH43_5-unk-unk-unk-GHS51

GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-susC-susD-GH43 4-GH43_ 5-unk-
unk-GHS51

GHS5 1-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13 14-
GH97-GH77

GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-
unk-GH77-unk-unk-susC-susD

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13_36

susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-unk-unk-GH77-unk-unk-

susC-susD

susD-susC-unk-unk-unk-GH77-GH97-GH13 _14-GH13-unk-unk-unk-unk-susC-susD-
unk-GH43 4-GH43_5-unk-unk-unk-GH51

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC

susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-GH43 5

GH51-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13 14-GH97-
GH77-unk-unk-susC-susD-unk-unk-GH53

GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13 _14-GH97-GH77-unk-unk-susC-

susD

GT2_Glycos_transf 2-unk-unk-unk-unk-GH43 5-GH43 4-susD-susC-susD-susC-unk-
unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-unk-susC-susD

GHS5 1-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-
GH97-GH77-unk-unk-unk-susC-susD

susD-susC-unk-unk-unk-unk-GH13-GH13 14-GH97-GH77-unk-unk-susC-susD

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43 _4-unk-
GH43_5-unk-unk-unk-unk-GH51

GH43_5-GH43_4-unk-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC




susD-susC-unk-unk-GH77-GH97-unk-GH13_14-GH13-unk-susC-susD-unk-GH43 4-
GH43_5-unk-unk-GH51

GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13 14-GH97-GH77

GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-susC-susD-
GH43 4-GH43 5

GHS5 1-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-GH13-GH13_14

GH13-unk-susD-susC-GH97-unk-unk-GH13-GH13_14-unk-GH97

susC-unk-unk-GH77-GH97-GH13 14-GH13-unk-unk-unk-susC-susD-unk-GH43 4-
GH43_5-unk-GH51

GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4-GH43 5-unk-unk-unk-
GH51

GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77

GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-
unk-susC-susD-unk-unk-GHS53

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-susC-susD-susC

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43_4

GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43_4-GH43_5-unk-unk-
unk-unk-GHS51

susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

GHS51-unk-unk-GH43 5-GH43 4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-
GH97-GH97-GH77-unk-unk-susC-susD

GH43_5-GH43_4-unk-susD-susD-susC-unk-unk-unk-unk-GH13-GH13_14-GH97-GH77-
unk-unk-susC-susD

susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-unk-GH43 4-
GH43_5-unk-unk-GH51

GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-unk-GH43 4

GHS51-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-unk-susC-susD

susC-unk-unk-GH13-GH13 14-GH97-GH77-unk-unk-susC-susD

GHS5 1-unk-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-unk-susC-susD

GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13_14

GH51-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-unk-GH13-GH13 14-GH97-
GH77-unk-unk-susC-susD

GH97-GH13_14-GH13-unk-susC-susD-unk-GH43_4-GH43_5

GHS51-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-
GH97-GH77-unk-unk-susC




GH13_7-unk-unk-unk-unk-susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-
susD-unk-GH43 4-GH43 5

GHS51-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-unk-GH97-GH77-unk-unk-susC-susD

GH77-GH97-GH13_14-GH13-unk-unk-unk-GH97-susC-susD-unk-GH13

GH77-GH97-GH13_14-GH13-unk-susC-susD

GHS51-unk-unk-GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-
GH?77-unk-unk-unk-susC-susD

GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43 4-GH43 5-unk-
unk-unk-GH51

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-susC-susD

GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43_4-GH43_5-unk-unk-
unk-GHS51

GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-
susC-susD-unk-unk-GHS53

GHS5 1-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-susC

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-unk-susC

susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

GH13_36-GH13_14-GH97-GH77-unk-unk-susC-susD

GHS51-unk-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-unk-GH13-
GH13_14-unk-GH97-GH77-unk-unk-susC-susD

GHS51-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43_4

GT2_Glycos_transf 2-unk-unk-unk-unk-GH43 5-GH43_ 4-susD-susC-susD-susC-unk-
unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC-susD

GHS5 1-unk-unk-unk-unk-GH43 5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-
GH13_14-GH97-GH77-unk-unk-susC-susD

susD-susC-unk-unk-unk-GH13-GH13_14-GH97

GH13_14-GH13-unk-unk-GH97-susC-susD-unk-GH13

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-susC

GH43 5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13-GH13 _14-GH97

susD-susC-unk-unk-GH77-GH97-GH13_ 14-GH 13-unk-unk-unk-unk-susC-susD-unk-
GH43 4-GH43 5-GHS1

susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-
susD-GH43_4-GH43 5

GH43_4-unk-susD-susC-unk-GH13-GH13_14-GH97-GH77-unk-unk-susC

susD-susC-unk-unk-GH77-unk-GH97-GH13_14-GH 13-unk-unk-unk-susC-susD-unk-
GH43_4-GH43_5-unk-unk-GHS51




GHS5 1-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97 1

susD-susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-susC-susD-unk-GH43 4- 1
GH43_5

GHS5 1-unk-unk-GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-unk-unk-GH13- 1
GH13_14-GH97-GH77-unk-unk-susC-susD
GHS51-unk-unk-unk-unk-GH43 5-GH43 4-unk-susD-susC-unk-unk-unk-GH13- 1
GH13_14-GH97-GH77-unk-unk-susC-susD

GHS5 1-unk-unk-unk-GH43 5-GH43_4-unk-susD-susC-unk-unk-unk-unk-GH13- 1
GH13_14-GH97-GH77-unk-unk-susC-unk-susC-susD
susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-susC-susD-susC-susD 1
susC-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4 1
GH77-GH97-GH13_14-GH13-unk-unk-unk-unk-susC-susD-susC-susD-GH43 4- 1
GH43_5-unk-unk-GH51
GH43_5-GH43_4-unk-susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77 1
GH43_5-GH43_4-unk-susD-susC-unk-unk-unk-GH13-GH13_14-GH97-GH77-unk-unk- 1
susC

susD-susC-unk-unk-GH77-GH97-GH13_14-GH 13-unk-unk-unk-unk-susC-susD-susC- 1

susD-GH43 4-GH43_5-unk-unk-unk-unk-GH51
susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-unk-unk-susC-susD-unk-GH43 4- 1

GH43 5
susC-unk-unk-unk-GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-GH43 5 1
GH51-unk-unk-GH43 5-GH43 4-susD-susC-susD-susC-unk-unk-unk-unk-GH13- 1
GH13_14-GH97-GH77

GH77-GH97-GH13_14-GH13-unk-susC-susD-unk-GH43 4-GH43_S5-unk-unk-GH51 1
GH43_5-GH43_4-susD-susC-susD-susC-unk-unk-GH13-GH13_14-GH97-GH77-unk- 1
unk-susC

12. Supplementary Note 12: Pullulanase containing PULs detected in 21 out of 29

differentially abundant genomes in Indian population (Supplementary text, part2)

Genome/bin PUL id Contig id start end PUL
BritoIL- PUL4 BritoIL 201 8465 48988 susC-unk-unk-GH77-GH97-
2016-- 6 WL.14.S GHI13_14-GH13-unk-unk-unk-
WL.14.ST-- T bind7_ unk-susC-susD-susC-susD-
bin.47 NODE 118 GH43_4-GH43_5-unk-unk-
length 1048 GHS51
93 cov_300.
292




Chengping PUL2 Chengping 2939 34914 | GH77-GH97-GH13_14-GH13-
W-2017-- W_2017_A unk-unk-unk-susC-susD-unk-
AS66raw-- S66raw__ bi GH43 4-GH43_5-unk-unk-
bin.10 n.10 NODE unk-unk-GH51
_ 158 length
_ 45739 cov
_348.583
GCA- PUL14 NMPZ01000 2483 34860 | GHS51-unk-unk-GH43_5-
002224675.1 016.1 Prevo GH43_4-unk-susD-susC-unk-
- tella_copri_s GH13-GH13_14-GH97-GH77-
ASM222467 train_Indica unk-unk-susC
vl _contig0001
6, whole ge
nome_shotg
un_sequence
GCA- PUL4 QRYP01000 5031 35607 | susD-susC-unk-unk-GH77-
003465215.1 005.1_Prevo GH97-GH13_14-GH13-unk-
- tella_copri_s unk-unk-unk-susC-susD-unk-
ASM346521 train_ AF15- GH43_4-GH43 5
vl 25 _AF15-
25.Scaf5, w
hole genom
e _shotgun_s
equence
HGM-1739 PUL13 HGM- 244517 261311 susD-susC-unk-unk-GH77-
1739 NODE GH97-GH13_14-GH13
3 length 3
35743 cov_
142.364942
HGM-1969 PUL20 HGM- 128874 175795 GHS5 1-unk-unk-unk-unk-
1969 NODE GH43_5-GH43_4-susD-susC-
4 length 2 susD-susC-unk-unk-unk-
23515_cov_ GH13-GH13_14-GH97-GH77-
134.135798 unk-unk-susC-susD
HGM-805 PULI12 HGM- 3906 39984 |  susD-susC-unk-unk-GH77-
805_NODE _ GH97-GH13_14-GH13-unk-
31 length 4 unk-susC-susD-unk-GH43 4-
0377 _cov_1 GH43_5-unk-unk-GH51

53.532137




LeChatelier PUL16 LeChatelier 2800 19592 susD-susC-unk-unk-GH77-
E-2013-- E 2013 M GH97-GH13 14-GH13
MHO0117-- HO117__ bin.
bin.12 12 NODE 5

9 length 94

626 cov_3.6

3318
LiJ-2017-- PULS LiJ 2017 __ 401 20377 | GH43_5-GH43_4-unk-susD-
H1M512834 H1IM512834 susC-unk-unk-unk-GH13-
--bin.6 _ bin.6_NO GHI13_14-GH97

DE 206 len

gth 20403 ¢

ov_385.731
LiJ-2017-- PULI1 LiJ 2017 261 36222 | GHS51-unk-unk-GH43_5-
HIM513606 HIMS513606 GH43_4-unk-susD-susC-unk-
--bin.16 __bin.16 N GH13-GH13_14-GH97-GH77-

ODE_102 le unk-unk-susC-susD

ngth 42044

cov_22.9173
LiJ-2017-- PULI11 LiJ 2017 1702 24654 GH77-GH97-GH13_14-GH13-
H3M415906 H3M415906 unk-unk-unk-unk-susC-susD-
—bin.19 _ bin.19 N unk-GH43 4-GH43 5

ODE 258 le

ngth 25080 _

cov_570.537
LiJ-2017-- PULI16 LiJ 2017 __ 6077 36452 susD-susC-unk-unk-GH77-
H3M515128 H3M515128 GH97-GH13 14-GH13-unk-
--bin.16 __bin.16 N unk-unk-susC-susD-unk-

ODE 51 len GH43 4-GH43 5

gth 81856 ¢

ov_505.567
LiJ-2017-- PULI11 LiJ 2017 __ 2937 31659 | GH77-GH97-GH13_14-GH13-
H3M515936 H3M515936 unk-unk-unk-unk-susC-susD-
--bin.36 __bin36 N susC-susD-GH43 4-GH43 5

ODE 287 le

ngth 31986

cov_420.611




QinJ-2012-- PUL4 QinJ 2012 _ 20825 51302 susD-susC-unk-unk-GH77-
CON-024-- _CON- GH97-GH13_14-GH13-unk-
bin.14 024  bin.14 unk-unk-susC-susD-unk-
_NODE 175 GH43_4-GH43_5
_length 517
18 cov_161.
481
SchirmerM- PULI10 SchirmerM _ 83389 120859 GHS51-unk-unk-GH43_5-
2016-- 2016 G890 GH43_4-unk-susD-susC-unk-
G89093-- 93 bin.l N unk-unk-GH13-GH13_14-
bin.1 ODE _2 leng GH97-GH77-unk-unk-susC-
th 169942 ¢ susD
ov_32.5331
SG-1727 PUL13 SG- 3165 39243 susD-susC-unk-unk-GH77-
1727_NODE GH97-GH13_14-GH13-unk-
30 _length unk-susC-susD-unk-GH43 4-
39636 cov_ GH43_5-unk-unk-GH51
189.077386
US- PULI1 SAMNO0804 33976 70489 | GH43_5-GH43_4-susD-susC-
HEALTHY- 9736_100 susD-susC-unk-unk-unk-unk-
bins.702 GHI13-GH13_14-GH97-GH77-
unk-unk-susC-susD
ZeeviD- PUL2 ZeeviD 201 48819 71481 susD-susC-unk-unk-GH77-
2015--PNP- 5 PNP Ma GH97-GH13_14-GH13-unk-
Main-170-- in_170__bin unk-susC
bin.19 .19 NODE
130_length_
71483 cov_
69.8165_ID
38307
ZeeviD- PUL6 ZeeviD_201 172300 207728 GHS51-unk-unk-GH43_5-
2015--PNP- 5 PNP Ma GH43_4-unk-susD-susC-unk-
Main-30-- in_30 bin. unk-unk-GH13-GH13_14-
bin.26 26 NODE 2 GH97-GH77-unk-unk-susC
_length 276
154 cov_19
3.1852 ID

9962




ZeeviD- PUL20 ZeeviD_201 2834 26080 | GHS51-unk-unk-unk-GH43 5-
2015--PNP- 5 PNP Ma GH43_4-unk-susD-susC-unk-
Main-610-- in_ 610 bin unk-GH13-GH13 14
bin.43 43 NODE

722 length

26868 cov_

16.9749 1D

33718
ZeeviD- PUL7 ZeeviD 201 3357 33498 susD-susC-unk-unk-GH77-
2015--PNP- 5 PNP Ma GH97-GH13_14-GH13-unk-
Main-85-- in_85  bin. susC-susD-unk-GH43 4-
bin.19 19_NODE 2 GH43 5

43 length 4

5638 cov 7.

9662_ID 95

049

13. Supplementary Note 13: Refinement of Contaminated Bins on basis of alignment of

contigs against Prevotella genomes/bins

Further refinement of Contaminated Bins (CB); the bins that are > 90% complete and > 10%
contamination (Supplementary Data 3) has been carried out. For this, a Prevotella Panel
Genome database (PPG) was constructed including 547 genomes belong to Prevotella genus
downloaded from NCBI (Supplementary Data 2), 15 Prevotella copri isolates from (De
Filippis et al. 2019)!°, 5 Prevotella copri isolates in this study and 126 SBs (A total of 693
genomes/bins). Pairwise alignment of contigs in CBs against PPG database using BLASTN
was performed. The logic was that the strains of same species should share homology between
most contigs, and contigs that fail this condition probably represent contamination. Contigs
in the CBs that failed to align at >70% nucleotide identity over >25% length to any of the
closely related genomes were flagged for removal. Further, we have clustered these 693
genomes/bins using Mash v1.1 with a criteria of Mash distance < 0.05, P < 0.001. This
resulted into 260 clusters and the contigs that were assigned to a different Mash cluster
compared to highest number of contigs were aligned to, were also marked as contamination

and flagged for removal (Nayfach et al. 2019).

Refinement of bins on the basis of outlier nucleotide composition



20,000 contigs distributed into 164 (112 SBs + 52 Refined CBs) bins were subjected to
identification of potential contamination based on the genomic properties (GC,
tetranucleotide  signatures, coverage) of contigs using RefineM (v0.0.25)
(https://github.com/dparks1134/RefineM). Tetranucleotide signature, GC and coverage
profiles for each contig from bins were calculated using scaffold stats command and outliers
function helps to removes all contigs with a GC or tetranucleotide distance outside the 98th
percentile of the expected distributions of these genomic features, as determined empirically
over a set of 5,656 trusted reference genomes (Parks et al. 2017). Bins with completeness >
90 and contamination < 10 were identified and considered for further analysis

(Supplementary Data 3).
Refinement of bins on the basis of taxonomic annotation

As a next level of bin refinement, we have assigned taxonomy for each contig of each bin
using CAT taxonomic assignment tool with most recent version of preconstructed database

files were downloaded from this link_ https:/tbb.bio.uu.nl/bastiaan/CAT prepare/ for

mapping of predicted ORFs and taxonomic assignment of each contig in the bins. All contigs
classified till Prevotellaceae family from each bin were retained and the other contigs were
removed. After HQ binning criteria by checkm and manually removing redundancy in the
bins, 25 remained for further analysis. We have also carried out BAT analysis (assigning taxa
to bins) on the final set of bins for reconfirming the taxonomic lineage of each bin

(Supplementary Data 3).
Prevotella Genome Database construction and calculation of genome abundance

All possible genomes of Prevotella genus were retrieved from different sources. 1,612
reconstructed genomes assigned to Prevotella genus (out of 154,723) having having > 90%
completeness and < 5% contamination were retrieved

from _https://opendata.lifebit.ai/table/SGB (Pasolli et al). Taxonomic assignment of 1,612

HQ bins were carried out using CAT/BAT for further confirming the taxonomic assignment
of these bins as well as the performance of CAT/BAT in metagenomically reconstructed
genomes. All genomes were assigned till Prevotellaceae family with support value per rank
> (.70 and 1,610 genomes were assigned till Prevotella genus with support value per rank >
0.70 (Supplementary Data 4). In addition to these 1,612 reconstructed Prevotella genomes,

PGD includes 547 reference genomes downloaded from NCBI, 15 Prevotella isolates from



previous study, 5 isolates from our study and 25 final HQ bins. We have clustered these 2,204

genomes/bins using Mash v1.1 with a criteria of Mash distance < 0.05, P < 0.001 (equal to

ANI of >95 %, demarcation for species boundaries) and formed 268 clusters. quant bins

option in Meta-WRAP estimated bin abundance across samples.
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Legends for Supplementary Data

Supplementary Data files are uploaded in figshare (https://figshare.com/), and the DOI link to
access the data is 10.6084/m9.figshare.16586951

Supplementary Data 1: Taxonomic assignment of reads and contigs

The table contains relative abundance of each microbial genera in healthy and IBD populations
and the relative abundance of Prevotella genus and P. copri species in these populations (see

Methods).

Sheetl: Percentage of reads assigned to Prevotella genus and other lineages in each population
Sheet2: Percentage of reads assigned to P. copri and other lineages per sample in Indian

population
Sheet3: Percentage of contigs (=1000 bp) assigned to Prevotella genus and P. copri species
Supplementary Data 2: Information regarding 547 NCBI reference genomes

Sheetl: Detailed information regarding the 547 reference genomes of Prevotella downloaded
from NCBI. The details include name of organism, strain, host, assembly, level, size (Mb),

scaffolds, GenBank FTP, number of Genes

Sheet2: Information regarding the species-level cluster in which the 547 reference genomes
belong to. Clustering was carried out based on MASH distance cut-off of 0.05 (95% ANI;

species-level clustering).
Supplementary Data 3: Refinement of reconstructed bins

Sheetl: Number of bins remained after bin refinement (See method section and Supplementary
Note 13)

Sheet 2: Detailed information regarding taxonomic annotation of each contigs of 25 final bins

using CAT
Supplementary Data 4: Reconstructed bins of Prevotella considered in this study

Sheetl: Summary of 147,321 SGBs assigned to bacterial domain out of 154,723 SGBs reported
in Pasolli et. al. (2019). It includes number of high-quality (HQ) bins from each study, number
of HQ bins assigned to Prevotella genus from each study and percentage of HQ bins assigned

to Prevotella genus out of total HQ bins assigned to bacterial domain.



Sheet 2,3 and 4: Data regarding all SGBs assigned to bacterial domain, HQ bins assigned to
bacterial domain and HQ bins assigned to Prevotella genus (genome name, sgb id, usgb, study,
sample name, genome size, N50, number contigs, completeness, contamination, assigned

species, assigned genus)

Sheet 5: Summary of taxonomic assignment of 1,612 HQ bins assigned to Prevotella genus

using BAT for a further level of confirmation

Supplementary Data 5: Differentially abundant Prevotella genomes in western and non-

western populations

Sheetl: Average relative abundance of Prevotella genomes/bins that were present in more than

50% of samples (293 out of 586 samples) having relative abundance per sample > 0.001%.

Sheet2: Average relative abundance of Prevotella genomes/bins that were present in more than

80% of non-western samples (332 out of 415) having relative abundance per sample > 0.001%.

Sheet3: Average relative abundance of Prevotella genomes/bins that were present in more than

80% of western samples (136 out of 171) having relative abundance per sample > 0.001%.

Sheet4: Prevotella genomes/bins having average relative abundance > 0.5% (with the criteria
of relative abundance per sample > 0.001%) in western and non-western populations

independently

Supplementary Data 6: Pair-wise correlation of Prevotella genomes in each healthy

population

Sheet 1, 2, 3, 4, 5, 6, 7: Pair-wise inter-Prevotella genome correlation in India, Italy,
Madagascar, Netherlands, Peru, Tanzania and US. Since no significant number of correlations

are observed in Spain, it is excluded in this table.

Supplementary Data 7: Species-level clustering of 2,204 genomes in Prevotella Genome
Database (PGD) (MASH distance= 0.05, ANI = 95%)

Sheetl: The genomes/bins and corresponding species-level clusters
Sheet2: Number of genomes/bins present in each species-level cluster

Supplementary Data 8: Inter-genome MASH distance between differentially abundant

Prevotella genomes/bins in western and non-western populations



Sheetl: Inter-genome MASH distance between 76 differentially abundant Prevotella

genomes/bins in western populations

Sheet2: Inter-genome MASH distance between 26 differentially abundant Prevotella

genomes/bins in non-western populations
Supplementary Data 9: Construction of P. copri bins from our study

Sheetl: Taxonomic annotations, completeness and contamination information of P. copri

specific bins constructed in our study (see method section)

Supplementary Data 10: Number of genes from different genomes/bins considered for

construction of PGC

Sheet1: Number of genes predicted from (1) 547 reference genomes downloaded from NCBI
(2) 1,612 reconstructed genomes/bins from (3) 15 Prevotella isolates from the previous study
(4) 5 P. copri isolates from our study (5) 25 final HQ Prevotella bins and (6) genes predicted
from initial contigs > 1,000bp that are assigned to Prevotella genus by CAT.

Supplementary Data 11: Differentially abundant metabolic pathways

Metabolic pathways (through KEGG analysis) differentially abundant in Indian population
compared to all other populations using labdsv package. The 'group' column refers the

categories we have considered for differential abundance analysis.
Supplementary Data 12: Differentially abundant CAZy families in Indian population

Sheetl: Differentially abundant CAZy families (present in Prevotella genomes) in Indian

population compared to all other populations using labdsv, boruta and LEfSe

Sheet2: Classification of differentially abundant GHs into plant-based, animal-based and
mucin-based. The figures in this sheet are from Kaoutari et al. 2013 and Smits et al. 2017.
These references were considered for the classification of differentially abundant GHs in Indian

population into plant, animal and mucin based CAZy families

Sheet3: Detailed information regarding the functions of differentially abundant GHs in Indian

population

Supplementary Data 13: Polysaccharide Utilization Loci (PUL) prediction from

Prevotella genomes

Sheetl: Number of PULs predicted from each Prevotella genome/bin using PULpy



Sheet2: Number of PULs predicted from differentially abundant Prevotella genomes/bins in

western and non-western populations

Sheet3: Number of PULs predicted from top 50 abundant Prevotella genomes/bins in western

and non-western populations
Supplementary Data 14: Per sample data from all populations considered for this study

Sheetl: Metadata of 200 Samples from Indian population. The second table includes the

number of samples from each population considered for comparative analysis

Sheet 2,3,4,5,6,7,8,9,10 and 11: Number of sequenced reads per sample from each healthy
and IBD populations considered for analysis after quality filtration and removal of human

contamination

Supplementary Data 15: Elaborated de-novo assembly statistics of each sample from each

population



