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Biodiversity and molecular mechanisms 

involved in sex steroid-mediated microbe-

host interactions



More than 1000 steroid structures have been 

found in nature



Steroids are exclusively produced by eukaryotes
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The development and 

reproduction of individuals 

淡水食物網

Adverse effects of steroid hormones on aquatic

ecosystems

The sex ratio of populations 

The animal community structure



Birth and death of steroids: 
eukaryotic steroidogenesis and microbial degradation
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Steroid-mediated gut microbe-host interactions 



We aim to answer the following questions: 

♣How many steroid catabolic pathways are still undiscovered?

♣ How do bacteria metabolize steroids in oxygen-limited or oxygen-

fluctuating environments?

♣What kinds of microorganisms are responsible for steroid  

metabolism in anaerobic ecosystems?

♣ Do sex steroids play a role in microbe-host interactions? 



A pioneering and leading group in anaerobic steroid metabolism 



Potential applications of the steroid-metabolizing 

anaerobes in prostatic cancer and polycystic ovary 

syndrome (PCOS; 卵巢多囊症)



Gene clusters of strain GDN1 for androgen catabolism



Administration of Thauera sp. strain GDN1 into mice 
gut through oral gavage

Group
Drinking 

water
Oral 

gavage

A
2mM 

NaNO3

1x Basal 
medium

B
2mM 

NaNO3

Tauera sp. 
GDN1

C
2mM 

NaNO3

1x basal 
medium

D
2mM 

NaNO3

Tauera sp. 
GDN1

1x basal medium

Oral gavage twice 

per week

NaNO3 in drinking water

W1 W2 W3 W4

W1 W2 W3 W4

♀

1x basal medium

W1 W2 W3 W4

W1 W2 W3 W4

♂

♂

♀

Tauera sp. GDN1, OD 2, 200μL

Tauera sp. GDN1, OD 2, 200μL

4 weeks

Sacrificed

Sacrificed

Sacrificed

Sacrificed

Collection: 

1. heart blood

2. mice gut (Ileum, Cecum, 

colon)

Collection: 

The daily stools → hydrophobic fecal extracts



Thauera sp. strain GDN1 administration reduced 
the serum testosterone level in male mice



Ileum
Caecum 

Colon  

Basal, n=6;

GDN1, n=5

qPCR with GDN1-16S primer

Strain GDN1 mainly colonized in mice caecum, 
in which enterohepatic circulation occurs 



[M+H]

[M+H-H2O]

Authentic 

standard

(2,3-SAOA)

Fecal 

extract of 

GDN1-fed 

mice

Characteristic androgen metabolites were 
identified in mouse fecal extracts



Thank you for your 

attention & questions 


