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ldentification of Dominant Ureases in Rumen Microbes
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ldentification of Genomes Harboring Dominant Ureases
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gz Characterization of Genomes Encoding Dominant Ureases
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Protein-Protein Interactions of Dominant Ureases
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Screening and Validation of Urease Inhibitors

CaCcoNuUT (€) e (1C5020.67 (©)
COlleCtion of Open NatUral producTs —- Epiberberine ( =0.67 uM)
110 - —— AHA (IC50=20.15 uM) | Bl Control
UreC protein structure chemical database 20 ] i
90 . Bl Epiberberine
Molecular docki —_ l 4 S
Yzcu ar docking S 316 ) E AHA
Candidate chemicals with high binding ability = 70+ %‘12
. é = -
lActlwty test 3 50 4 é
Urease inhibitors E 304 g 8- .
lRumen simulation system E -] =
o -
Verification of inhibitors on 10 4 4 *
ruminal urea hydrolysis =+
-10 T T 1
-1 0 1 2
(B) log (um)
100-

Residual activity (%)

% 2.8-
60' *
Il Control & N Bl Control
Bl Epiberberine & _ Bl Epiberberine
5 B AHA 2 267 * BN AHA
2 5 T
£ B 241
P 5
e e
T O
z @ 2.2
o
$\ 20-
(AR
X R 12
éé@ i

Time (h)



U Mechanism of Urease Inhibition by Epiberberine

y
|
4 GLY-276
a4 .
. 3.8
‘3.0

(A) (B)

* ARG-335

120 - 120 -
100 -~
100 o
=2
< 80+ —_
= X 80 -
2 o0 >
8 =
© 5 60 -
= 404 @
3 T
O
o S 40 -
20 1 =
i
0- 20 -
d e A L& R R e o
S F NS 0-
oL i\(\@ @ &
3 g & &
&R ‘ ve"\ 0@{0 e@e
(’/Q\ ((,Q\ (f,Q O

Interactions

Coventional Hydrogen Bond I Pi-Sigma
Carbon Hydrogen Bond Pi-Alkyl

Pi-Cation



Conclusion

(JdWe have developed and experimentally validated an innovative methodology for
targeted modulation of microbial community functions.

JWe successfully identified the key microbial urease responsible for urea metabolism
and demonstrated that the plant-derived epiberberine serves as a highly effective

inhibitor of rumen microbial urease activity.
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