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MORE THAN HUMAN

Buddy, Can You Spare a Gene?

Helping hands: The number of genes distributed among the friendly bacteria that
live inside people’s bodies and on their skin far outnumbers the number of genes
we inherit from our parents. Researchers are figuring out in greater detail which of
these microbial genes benefit their human hosts and how.

Human:
20,000-25,000 genes

Gut microbiome:
3.3 million genes

T

.OI'.‘Snemif;c.\meriun\;' ; ’. fgh b
MBS\ e b = TR WP 5 Q




uﬁnhfremmm
B-@ED  E5hAMEIE
REFARI g

P . DNAHIHi -Q %{;’?

WP ~
OFATH, B—DEE*%
1007K{E E?r??uwﬁ REERRE
%91.5kg ._
ﬂﬂ"‘ﬁ"ﬁ:ﬂiﬁ'
SRR mmmnm& WERD WM
cEmM  REFRE  2HOREFHE

M

HEREE BMPIZ FERDNRIC, —EIc2Y/LE
T ERETF BRI i

American Society for Microbiology
(https://asm.org/)




H’%W%ﬂﬂ?@ﬂ%ﬁkkgfﬂi Z K|

g [E B D RS
SR
[ 1 @ﬁ"iﬁk’k%ﬁﬁ“ [ ]
S - 2 Rk BE EACE S mERIOFER
- AT <= 5> 4 o *E;_:G)*EE*E
L - O/\(7
TAOADEFF

U /AT | —————— | 7P



SAITRIAINDEAIICEL > THEREEI» TS

| FEEREHRIRL. BRME = B

Subject A gut Subject B gut

Actinobacteria

Bacteroidetes

David et al. Genome Biol. 2014
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Subject A gut Subject B gut

- Proteobacteria
 Tenericutes
Actinobacteria
Bacteroidetes
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David et al. Genome Biol. 2014
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A Mother's body habitat: ;
@ Oral mucosa B
Vagina
Skin Other
0.8 Streptococcus
Staphylococcus

Baby's delivery mode:
@ Vaginal

Sneathia
0.6 ¥ Propionibacterineae
¥ Prevotella

FERE D 9%
(BAD1R)

ia

Pasteurellaceae
ENeisseria
0.4 i .
¥ Micrococecineae
| actobacillus
B Haemophilus
B Corynebacterineae

Coriobacterineae

Fraction of sequences

0.2

B Bacillales

¥ Acinetobacter

PC2: 9.8%

Mom-Oral *Qm—\."agina Baby—\"agi/naA %}m—Skin Baby—Cesayn
:ﬁ? E‘t]] ﬁ:ﬁ tlj ;"é’é : 12% Mother's body habitat or Baby's delivery mode

. N N Dominguez-Bello et al., Proc. Natl/. Acad. Sci. USA, 2010
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1207 LILX—%HE (Dominguez-Bello et al., Nat Med. 2016)
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BEAR4E ¥ inflammaging
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Thevaranjon et al. Cell Host Microbe. 2017

Kooy




e £ RS b — =1
BAMEEZZEZ5DI3EEFLYLEBE
= XKE, fE FERD HAR

TVTRSMT 2o oE —8BOE ~ RYI—TFURE

1. Ruminococcus o/ 3
JLE/AvHR » u

2. Bacteroides ‘ i o
N)TAATR v

3. Prevotella W/ | | \/

TLI*TZ &
%—9:// \VH gﬁi*{t% ch ) &y
miglh-1BKIiEY (B2 /\V8E

BEDER -

& C )

Y

» - \,
. Arumugam et al. Nature. 2011
Kooy




tp

LZNDIEEBEEFLY DHEE

%mm¥§ﬁ

KAGRE / = Ag Ah
B SHMERE SRR

mol e

80

A

/

=

I BREEEOBRIE. GEEDTIEA <)
BEICLBEEBIZL > TKRELTT S

60

40

4

=6 0Br, BREEBEIZL-T
BBARMEAEDEKIITRET 5

20

% 16S rRNA gene sequences

0
S S S S S S S DD
I CIT T SITOIT T
kN < A N N < A N
o Q8L o {97
N 590 N 5§90
$ OTY¥ & O~
Q7 QY

Bacteroidetes: Il Bacteroidales

Firmicutes: I Clostridiales B Lactobacillales
Turicibacterales

Tenericutes: M Erysipelotrichales
Verrucomicrobia: Il Verrucomicrobiales
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Thie role of gut microbes
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How gut microbes could drive brain disordersfzR#lE X E D KO IZIKNEZEZ HDH
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A B 7° L /N ,r Z— T4 7 R Mice with diet-induced obesity Mice with diet-induced obesity +

A. muciniphila
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Supplementation with Akkermansia muciniphila 59 . e ..
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in overweight and obese human volunteers: a
proof-of-concept exploratory study
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#H@F5%E (FMT; Fecal Microbiota Transplantation)
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#H@F5%E (FMT; Fecal Microbiota Transplantation)
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BErBARAMBE2ZECETF - BAMENRHY (Postbiotics)
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BELHBANARE 2 ZECHTF  BRERANEHY (Postbiotics)
Diets
&5 Postbiotics
% & Microorganisms
% = (bacteria, fungi, etc.)
=] l 2
_— Inanimate
Prebiotics ¢ = S
Promote proliferation# POStbiOtics\l ncropiaticeys
and metabolization ' i ® A .
of probiotics X : f :f’ I y ® D
. €o Cell-free
9 ? | components  supernatant
L2 . \\. _______ y
. Modulate gut microbiota &
= 247 and drive other benefits | Enzymes  Exopolysaccharides
o S /AN to host health

Other metabolites and substances

Probiotics
Probiotics colonization )
and metabolization

Song et al. Front Nutr. 2023
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FYIBEARME > ECHEHTF - BARMERNREHY (Postbiotics)

Amino acids

iy

Y . / . Gut lumen
Dietary fibres Primary bile acids : &
% y. ° Phosphatidylcholine .\?9‘3::0%&‘-%_
—— 0o and L-camitine
NS 1
Q o oeolt D N
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: IICAZ0iC s Indole endocrine
Acetate Succinate propionate f s cell TL‘}VQZ
TR GV Ve 1Lm’.‘;:'?' % 18,
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\GLpA ‘ARR |\ @) TPY ===

2 Y
¢<;}<} Improved gut
Netios barrier function
transmitters

Cytokines

o0
ee0
Gut peptide

v

* Body weight gain

Vagus nerve
| * Fat mass gain
A
Satiety * Energy harvest ~ Atherosclerosis ¢ Fatty acid metabolism e Insulin resistance ﬁ\ v .
oF ; . Inflammation
at storage * Inflammation * Glucose intolerance
* Adipose

inflammation

* Satiety Fan et al. Nat Rev Microbiol. 2020

* Neuronal effects
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¥  BEARMENHHY (Postbiotics)

P <0.01 P <0.01
a 100 - b 70 ¢
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353 2
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Sg¥sof i S £ Tang et al. N Engl J Med. 2013
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@~ @ Tauro-B-muricholate Koeth et al. Nat Med. 2013
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Diabetes
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Impaired glucose
metabolism
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Koh et al. Cell. 2018
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Koh et al. Cell Metab. 2020

FYIBEARME > ECHEHTF - BARMERNREHY (Postbiotics)

p < 0.001
*
e ]
—— |
' E
— .
]
: ; :
' *
——
n =539 n =654 n=765
A
% Q Z,
% % S
% %, 2
Qx &
S 9'3@
/
B

Molinaro et al. Nat Commun. 2020
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Appetite —
Satiety - .
2 Fiber foods
_ Dairy foods

o :'* Thermogenic capacity
~“4 " Energy expenditure

Lipid metabolism ‘h\ 5\’\

-Vf.-.} -
Glucose metabolism 2 5 | | ‘e

“ Insulin synthesis/secretion
&
/ A
/ ) O\
A ~®.

o’ ["" ‘ Pancreatic B survival
Adipogenesis
Lipid oxidation

Glucose uptake

GLP-1/GIP/PYY secretion

Inflammation : Tao et al. Crit Rev Food Sci Nutr. 2025
Glucose metabolism
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5' %ﬁ:ﬁi@‘}m | @satiationt
. (DEnergy expendituret | @satiety?

\ @ Long term regulation of body : : @Potepuatesmgu]m releasef
| weight and has possible rolein | | @Possible role in development

._development of obesity ;1\ of obesity

Liu et al. J Agric Food Chem. 2020
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y OH 1 OR
H oo o
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HO H RO H
H OH H OR
H O H O
HO O RO 0
@) + \)l\ )J\/ reaction 24h rotaLm:entranﬁn ol
0 1.C extractloﬂ vacuum drymg ¢
HO o i [o)
1
9 R=CH;CH,C— Of R=H
CH,OH CI;OR
OH The factors and levels in RSM design :
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