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(| = Background

Bile acids (BAS)
« play a crucial role in facilitating fat digestion and absorption in the small intestine.
* regulate lipid and glucose metabolism, inflammation, and energy expenditure through

sighaling pathways.
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‘ ;Breakthroughs In Microbial Metabolism of Bile Acids in the Last Five Years

BA-24-amidates, BA-3-O-acylates
@ BSH, BAS-suc, ?

« Bile acid novel microbial modifications—
reconjugation: 24-amidation and 3-O-acylation.

« The enzymes and immunobiological roles of gut
microbially-driven 7a-dehydroxylation and | rea
epimerization.

HCA

 The biological roles of hyocholic acid species In
metabolic diseases.
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i€ Microbial-derived BA-24-amidated and Their Biological Roles
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'gMicrobial-derived BA-3-O-acylates and Their Biological Roles

BAS-suc 7
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Discovery of 3-acylated bile acids Biosynthetic pathway of 3-sucCA
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Figures sources:
+ Gut commensal Christensenella minuta modulates host metabolism via acylated secondary bile acids. Nature Microbiology 9: 434-450

» Gut symbionts alleviate MASH through a secondary bile acid biosynthetic pathway. Cell 187: 2717-2734



éEnzymes and Immunobiological Roles of Gut Microbial-derived 7a-Dehydroxylation

and Epimerization
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HCA'’s Roles in Metabolic Diseases

HCA species BASs
« HCA, HDCA, and their glyco- and tauro- conjugates
* regulating blood glucose homeostasis, improving MAFLD et al.

NAFLD cllnlcal CONOTS  Heaityy  Stesiosis Sisstohepatte Cithosis w === EJ "HDCA%
'ﬁ“g é ¢ ™ v v
HCA species ! — = L
I HEGh NAFLD mouse models 2 '\."‘u.,,.,““.““ ; —
F’m f- ad W R20lyTeu » % ® Bow, o ~,‘\
8 m Fa(l%‘llger 5 Hyodeoxycholic acid Healthy " = j
TGRSCS ? % }‘L»// HoeA) . o" o “\.
3 p'oglucag:m ; § / LI % /' P et &
“ ima ﬁ § Of u ‘/,,/ .
[ = 0 o~ h W g \
¢ i 2 atpa 33 lHDCA e — 'k Boro | o—Hepatocyte——-c & ana \
§ ”"“ - @ @ Parbacteroiges—" W\ . -|" —»PPARa—> FXR c“‘ 4 ‘,j, 7 y ‘CBH}« !
Human  Mouse = atason Fatty acids Fatty acid 5 \ € " Fatly acid
2 b Sesoke: wmk; poxidationd p.oxmanon'
olp-1 HDCA —==4 FXRS} - "+  L——cvprar inflammation Wmo&hﬂammahon'
"‘“" Glyolmltn:mooalu o ;“_’CYW% \ 6
Upreguiation roautal 16
accumulation accumulation
Figures sources:
T g T T T e T P R e S T \ '\»\ . . . . . -
/ \ ) ] poas - * Hyocholic acid species improve glucose homeostasis through a distinct TGR5 and
i 00 - . . . .
" =l ! Wt K ' FXR signaling mechanism. Cell Metabolism 33: 791-803.
High-energy fed “ ! )(h"k}\ :\tr’-le'i‘ﬁwm“ \ HDCA 4 J . . . . R . R
ok L | T e 1 * Hyodeoxycholic acid alleviates non-alcoholic fatty liver disease through modulating
/ HCA [ o \ ° .OO 1 m the gut-liver axis. Cell Metabolism 35: 1752-1766.
b 4 ‘ (SREBP. HGCR) D. R R ) ) ) ] ) ) ) o
@T: /\ o 52 - « Hyodeoxycholic acid ameliorates nonalcoholic fatty liver disease by inhibiting RAN-
N W quisiaion mediated PPARa nucleus-cytoplasm shuttling. Nature Communications 14: 5451.
e Y | * Gut microbial metabolite hyodeoxycholic acid targets the TLR4/MD2 complex to
b ’\ /' == \ 6 [ attenuate inflammation and protect against sepsis. Molecular Therapy 31: 1017-
K bile acids v (TGF-p, i S\{\)I 1032.
[ XXX - o _
\ | s » Hyodeoxycholic acid attenuates cholesterol gallstone formation via modulation of
777777777777777777777777777 7 lacrophage . . . . .
bile acid metabolism and gut microbiota. European Journal of Pharmacology 955:

175891.



-k

Untargeted
metabolomics

Targeted
metabolomics

Reverse
metabolomics

Combination

culturomics with

metabolomics

biological samples
untarget

analyms

biological samples
target

B analysis
—’

products

rd

&

" reaction

BAs \

anaerobic

culture
+ e

&

| and libaries

|dent|f cation
: GNPS ——»
| ] BAfinder

— data
) ) acquistion

| search public

w | jE Ll

spectral database

quantification& R .
identification
_—

association with species,
phenotype and sample

add available YP®S
metadata
_—

repository-scale feature
table of binary values
0 C By

data "

e

BA metabolites
|dent|f cation
’ ‘ lll |1|l ‘




'Iéspective for Future BA Research and New Drug Discovery

Technologies
reverse metabolomics
untarget metabolomics

» Artificial Intelligence Applications

Discovery of new BAs, elucidate microbiota's culturomics
modifying effects, predict enzyme functions, and %Os“é'fguj
MASST

uncover BA novel metabolic pathway.

» Fungal Modification of BAs Research

Explore fungal modification BAs, and understand the " new
complex microbiome-host interactions. intsights

host-microbiome interaction

» New Drug candidates Drug Candidates

Functions
anti-inflammation

immune regulation
GLP-1 secretion

New bioactivities of microbial-derived BA derivatives
and potential lead compounds of new drug
candidates.

BA-24-amidates
BA-3-O-acylates
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