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gut microbiomes
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546 fecal samples from different lifestyles and hominid 
species



High resolution investigation with metagenomic binning

DNA 
extraction

Sequencing Assembly

Binning
Dereplication

1,563 unique 
MAG species

Mapping

15,146 NC MAGs



The gut microbiomes of chimps and humans vary at multiple 
taxonomic levels, in gene content and gene sequences



Co-evolution?

McDonald BR, Currie CR2017.Lateral Gene Transfer Dynamics in the Ancient Bacterial Genus Streptomyces. mBio8:10.1128/mbio.00644-17.https://doi.org/10.1128/mbio.00644-17
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Host segregation signals across taxonomic levels
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L-Rhamnulose Kinase: Breaking Down L-Rhamnose in Plants
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Tree Alignment

Target variant
gene_380_100_%_v_17

gene_380_91.09_%_v_14

gene_380_91.55_%_v_2

gene_380_91.62_%_v_9

gene_380_94.39_%_v_21

gene_380_94.72_%_v_4

gene_380_95.91_%_v_7

gene_380_97.43_%_v_20

gene_380_97.62_%_v_22

gene_380_97.95_%_v_12

Metadata
Adult_village_population

Hadza_population

School_children_population

Gene
Hypothetical protein

TARGET

gene_380

gene_383

manA

Cluster 1_gene_380 − distance tree based on flanking region sequences only
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DT4

DT7

DT10

DT12

DT15

DT18

DT21

DT24

DT28

DT30

DT33

DT37

DT39

DT41

DT45

DT48

DT53

DT56

DT64

DT66

DT67

DT69

DT74

VARIANT METADATA
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gene_380... manAgene_380...
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gene_380... gene_380... manA

Tree Alignment

Target variant
gene_380_100_%_v_17

gene_380_91.09_%_v_14

gene_380_91.55_%_v_2

gene_380_91.62_%_v_9

gene_380_94.39_%_v_21

gene_380_94.72_%_v_4

gene_380_95.91_%_v_7

gene_380_97.43_%_v_20

gene_380_97.62_%_v_22

gene_380_97.95_%_v_12

Metadata
Adult_village_population

Hadza_population

School_children_population

Gene
Hypothetical protein

TARGET

gene_380

gene_383

manA

Cluster 1_gene_380 − distance tree based on flanking region sequences only

Xyloglucanase: degrading hemicellulose from plant cell walls

Adult

Hadza

DTU2019_MG_1042_3174_2

DTU2019_MG_1043_3174_3

DTU2019_MG_675_2147
DTU2019_MG_921_2015_5C_089

DTU2019_MG_725_2015_5G_198

DTU2019_MG_745_3129
DTU2019_MG_956_2015_5G_187

DTU2019_MG_870_2015_5A_010

DTU2019_MG_899_2015_5B_052
DTU2019_MG_959_2015_5G_196

DTU2019_MG_957_2015_5G_190

DTU2019_MG_874_2015_5A_016
DTU2019_MG_885_2015_5B_031

DTU2019_MG_764_3203

DTU2019_MG_735_3072
DTU2019_MG_739_3101

DTU2019_MG_740_3105
DTU2019_MG_738_3084
DTU2019_MG_737_3080
DTU2019_MG_741_3109
DTU2019_MG_736_3076

DTU2019_MG_754_3166
DTU2019_MG_758_3182
DTU2019_MG_750_3149
DTU2019_MG_757_3178
DTU2019_MG_751_3150
DTU2019_MG_756_3174
DTU2019_MG_753_3162

gene_380
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Adult village population
Chimpanzees (Issa valey)
Chimpanzees (Mahale/Moshi)
Hadza population
School children population

C2

R2: 0.68
N: 25
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Carbohydrate Metabolic Process

Important genes for diet degradation

Overview

Gene synteny

Protein structure

25 genes

10 species

22 genera

Functionality

>2 Urban humans 
>2 Hadza or chimps

> 10 samples
> 0.5 R2

Carbohydrate degrading

Flankophile

AlphaFold2
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species
Akkermansia muciniphila
Bacteroides fragilis
Bifidobacterium adolescentis
Desulfovibrio sp900556755
Dialister sp000434475
Prevotella sp900313215
Prevotella sp002251295
Ruminococcus sp900540005
Ruminococcus_E bromii_B
Ruminococcus_F champanellensis

R2 per species

DTU2019_MG_1042_3174_2

DTU2019_MG_1043_3174_3

DTU2019_MG_675_2147

DTU2019_MG_725_2015_5G_198

DTU2019_MG_874_2015_5A_016
DTU2019_MG_957_2015_5G_190

DTU2019_MG_899_2015_5B_052
DTU2019_MG_885_2015_5B_031
DTU2019_MG_959_2015_5G_196

DTU2019_MG_764_3203
DTU2019_MG_870_2015_5A_010
DTU2019_MG_921_2015_5C_089

DTU2019_MG_735_3072
DTU2019_MG_739_3101

DTU2019_MG_737_3080
DTU2019_MG_738_3084
DTU2019_MG_741_3109
DTU2019_MG_740_3105
DTU2019_MG_736_3076

DTU2019_MG_745_3129
DTU2019_MG_956_2015_5G_187

DTU2019_MG_754_3166
DTU2019_MG_758_3182
DTU2019_MG_750_3149
DTU2019_MG_751_3150
DTU2019_MG_753_3162
DTU2019_MG_757_3178
DTU2019_MG_756_3174

gene_383

R2: 0.47
N: 25
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Chimpanzees (Issa valey)
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Hadza population
School children population
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DT3

DT5

DT8

DT9

DT13

DT16

DT19

DT22

DT25

DT27

DT31

DT34

DT36

DT38

DT42

DT46

DT49

DT51

DT54

DT57

DT58

DT63

DT68

DT70

DT72

DT75

VARIANT METADATA

gene_383... gene_380... manA

gene_383... T2KPJ3
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Tree Alignment

Metadata
Adult_village_population

Hadza_population

School_children_population

Target variant
gene_383_100_%_v_25

gene_383_97.44_%_v_5

gene_383_97.57_%_v_16

gene_383_97.5_%_v_15

gene_383_97.64_%_v_13

gene_383_97.71_%_v_10

gene_383_97.98_%_v_3

gene_383_98.04_%_v_23

gene_383_98.25_%_v_6

gene_383_99.93_%_v_19

Gene
Hypothetical protein

T2KPJ3

TARGET

gene_380

manA

Cluster 0_gene_383 − distance tree based on flanking region sequences only
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DTU2019_MG_725_2015_5G_198
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DTU2019_MG_885_2015_5B_031
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DTU2019_MG_750_3149
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DTU2019_MG_753_3162
DTU2019_MG_757_3178
DTU2019_MG_756_3174

gene_383

More hemicellulose degradation
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Future: testing functions

Control 
no growth

Gene clone
growth +  

Arabinose degradation (color change)


