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SUPPLEMENTARY FIGURE 
 
A          B 

 
FIG. S1 Possible confounding variables between cardiometabolic status and smoking. 
Comparing microbial diversity between smokers and non-smokers based on their cardiometabolic 
statuses using the unweighted UniFrac beta diversity metric. (A) Healthy cardiometabolic status. 
(B) Abnormal cardiometabolic status. 
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SUPPLEMTARY TABLE 
 
TABLE. S1 Shared and Unique Differentially Abundant Bacterial species from the Healthy 
and Abnormal Cardiometabolic Status Groups. Identifying shared and unique ASVs with Log2 
fold change > 2 following DESeq2 analysis. 

Shared Species 

Phylum Class Order Family Genus Species 

p__Verruco
microbiota 

c__Verrucomi
crobiae 

o__Verrucomicrobiale
s 

f__Akkermansiaceae g__Akkermansia NA 

p__Proteoba
cteria 

c__Gammapro
teobacteria 

o__Enterobacterales NA NA NA 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Eggerthellaceae g__Enterorhabdus s__uncultured_bacteri
um 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Atopobiaceae g__Libanicoccus NA 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Eggerthellaceae g__Slackia s__Slackia_piriformis 

p__Firmicut
es 

c__Negativicu
tes 

o__Veillonellales-
Selenomonadales 

f__Veillonellaceae g__Dialister NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Bacilli o__Lactobacillales f__Enterococcaceae g__Enterococcus NA 
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p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Bacteroidaceae g__Bacteroides s__Bacteroides_sterc
oris 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella NA 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella s__uncultured_bacteri
um 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella s__Prevotellaceae_ba
cterium 

p__Firmicut
es 

c__Clostridia o__Peptostreptococcal
es-Tissierellales 

f__Anaerovoracaceae g__Family_XIII_AD3011
_group 

s__metagenome 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Butyricicoccaceae g__UCG-009 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-002 NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Butyricicoccaceae g__Butyricicoccus NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__Ruminococcus s__Clostridiaceae_ba
cterium 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__[Eubacterium]_coprost
anoligenes_group 

g__[Eubacterium]_coprost
anoligenes_group 

s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 
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p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_UC
G-001 

NA 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Anaerostipes NA 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_NK4
A136_group 

NA 

Healthy Cardiometabolic Status Unique Bacterial Species 

Phylum Class Order Family Genus Species 

p__Desulfob
acterota 

c__Desulfovib
rionia 

o__Desulfovibrionales f__Desulfovibrionaceae g__Desulfovibrio s__metagenome 

p__Proteoba
cteria 

c__Gammapro
teobacteria 

o__Enterobacterales f__Enterobacteriaceae g__Escherichia-Shigella NA 

p__Proteoba
cteria 

c__Gammapro
teobacteria 

o__Enterobacterales f__Enterobacteriaceae NA NA 



Wang et al., 2023 UJEMI+ 5 

p__Proteoba
cteria 

c__Gammapro
teobacteria 

o__Pasteurellales f__Pasteurellaceae g__Haemophilus NA 

p__Cyanoba
cteria 

c__Vampirivib
rionia 

o__Gastranaerophilale
s 

f__Gastranaerophilales g__Gastranaerophilales s__uncultured_bacteri
um 

p__Actinoba
cteriota 

c__Actinobact
eria 

o__Bifidobacteriales f__Bifidobacteriaceae g__Bifidobacterium s__Bifidobacterium_
bifidum 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Eggerthellaceae g__Gordonibacter s__Gordonibacter_pa
melaeae 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Atopobiaceae g__Atopobium NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Bacilli o__Erysipelotrichales f__Erysipelatoclostridiace
ae 

g__Catenibacterium s__uncultured_bacteri
um 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Bacteroidaceae g__Bacteroides s__Bacteroides_egger
thii 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Bacteroidaceae g__Bacteroides s__Bacteroides_thetai
otaomicron 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Rikenellaceae g__Alistipes s__Bacteroides_sp. 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Rikenellaceae g__Alistipes s__Alistipes_inops 
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p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella NA 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella s__gut_metagenome 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella NA 

p__Firmicut
es 

c__Clostridia o__Peptostreptococcal
es-Tissierellales 

f__Peptostreptococcaceae g__Intestinibacter NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Clostridiales f__Clostridiaceae g__Clostridium_sensu_stri
cto_1 

s__metagenome 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__UCG-010 g__UCG-010 s__metagenome 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Butyricicoccaceae g__Butyricicoccus s__Butyricicoccus_sp
. 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__NK4A214_group s__metagenome 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-005 NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__CAG-352 s__uncultured_bacteri
um 
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p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__uncultured s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__[Ruminococcus]_torqu
es_group 

NA 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__[Eubacterium]_hallii_
group 

NA 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 
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p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__human_gut 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_FCS
020_group 

s__uncultured_organi
sm 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_UC
G-003 

s__uncultured_bacteri
um 

Abnormal Cardiometabolic Status Unique Bacterial Species 

Phylum Class Order Family Genus Species 

p__Verruco
microbiota 

c__Verrucomi
crobiae 

o__Verrucomicrobiale
s 

f__Akkermansiaceae g__Akkermansia s__Akkermansia_mu
ciniphila 

p__Desulfob
acterota 

c__Desulfovib
rionia 

o__Desulfovibrionales f__Desulfovibrionaceae g__Desulfovibrio s__Desulfovibrio_fair
fieldensis 

p__Desulfob
acterota 

c__Desulfovib
rionia 

o__Desulfovibrionales f__Desulfovibrionaceae g__Desulfovibrio s__Desulfovibrio_pig
er 

p__Cyanoba
cteria 

c__Vampirivib
rionia 

o__Gastranaerophilale
s 

f__Gastranaerophilales g__Gastranaerophilales NA 

p__Actinoba
cteriota 

c__Actinobact
eria 

o__Actinomycetales f__Actinomycetaceae g__Actinomyces NA 

p__Actinoba
cteriota 

c__Coriobacte
riia 

o__Coriobacteriales f__Atopobiaceae g__Libanicoccus s__uncultured_bacteri
um 
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p__Firmicut
es 

c__Negativicu
tes 

o__Acidaminococcale
s 

f__Acidaminococcaceae g__Phascolarctobacterium s__Phascolarctobacte
rium_faecium 

p__Firmicut
es 

c__Negativicu
tes 

o__Veillonellales-
Selenomonadales 

f__Veillonellaceae g__Dialister s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Clostridia o__Christensenellales f__Christensenellaceae g__Christensenellaceae_R
-7_group 

NA 

p__Firmicut
es 

c__Bacilli o__Lactobacillales f__Streptococcaceae g__Streptococcus NA 

p__Firmicut
es 

c__Bacilli o__Lactobacillales f__Streptococcaceae g__Lactococcus s__Lactococcus_garv
ieae 

p__Firmicut
es 

c__Bacilli o__Lactobacillales f__Leuconostocaceae g__Weissella NA 
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p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Bacteroidaceae g__Bacteroides s__Bacteroides_fragil
is 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Bacteroidaceae g__Bacteroides s__Bacteroides_ovatu
s 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Rikenellaceae g__Alistipes s__Alistipes_shahii 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Rikenellaceae g__Alistipes s__Alistipes_finegold
ii 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Rikenellaceae g__Alistipes s__Alistipes_indistinc
tus 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Barnesiellaceae g__Barnesiella NA 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Muribaculaceae g__Muribaculaceae s__uncultured_Porph
yromonadaceae 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Tannerellaceae g__Parabacteroides s__uncultured_bacteri
um 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__uncultured g__uncultured s__gut_metagenome 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Alloprevotella s__uncultured_organi
sm 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Paraprevotella s__uncultured_bacteri
um 
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p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella s__Prevotella_buccali
s 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella s__Prevotellaceae_ba
cterium 

p__Bacteroi
dota 

c__Bacteroidia o__Bacteroidales f__Prevotellaceae g__Prevotella NA 

p__Firmicut
es 

c__Clostridia o__Peptococcales f__Peptococcaceae g__Peptococcus s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Clostridia_vadinB
B60_group 

f__Clostridia_vadinBB60
_group 

g__Clostridia_vadinBB60
_group 

s__metagenome 

p__Firmicut
es 

c__Clostridia o__Clostridiales f__Clostridiaceae g__Clostridium_sensu_stri
cto_1 

s__Clostridium_perfri
ngens 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-002 s__uncultured_rumen 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__UCG-010 g__UCG-010 NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-002 NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-002 NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__UCG-005 s__uncultured_organi
sm 



Wang et al., 2023 UJEMI+ 12 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Oscillospiraceae g__NK4A214_group s__metagenome 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__[Eubacterium]_siraeu
m_group 

s__[Eubacterium]_sir
aeum 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__[Eubacterium]_siraeu
m_group 

s__[Eubacterium]_sir
aeum 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__Subdoligranulum s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__Subdoligranulum NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__Subdoligranulum NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__Ruminococcaceae g__Ruminococcus NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__[Eubacterium]_coprost
anoligenes_group 

g__[Eubacterium]_coprost
anoligenes_group 

NA 

p__Firmicut
es 

c__Clostridia o__Oscillospirales f__[Eubacterium]_coprost
anoligenes_group 

g__[Eubacterium]_coprost
anoligenes_group 

s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 
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p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 NA 

p__Firmicut
es 

c__Clostridia o__Clostridia_UCG-
014 

f__Clostridia_UCG-014 g__Clostridia_UCG-014 s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Roseburia s__Roseburia_homini
s 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Roseburia NA 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Dorea s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Coprococcus s__Lachnospiraceae_
bacterium 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__[Ruminococcus]_torqu
es_group 

s__Ruminococcus_la
ctaris 
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p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__CAG-56 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Butyrivibrio s__Butyrivibrio_cross
otus 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__[Eubacterium]_xylano
philum_group 

NA 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_Lachn
ospiraceae 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__gut_metagenome 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__gut_metagenome 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__gut_metagenome 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__gut_metagenome 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_organi
sm 
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p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 NA 

p__Firmicut
es 

c__Bacilli o__RF39 f__RF39 g__RF39 s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_ND3
007_group 

s__metagenome 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_NK4
A136_group 

s__gut_metagenome 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Lachnospiraceae_NK3
A20_group 

s__uncultured_bacteri
um 

p__Firmicut
es 

c__Clostridia o__Lachnospirales f__Lachnospiraceae g__Blautia NA 

 
 


