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(1L RO R B AL 5 % e BB TE R, S Feo T T SE 0%, LT 100193 ;2. i AR ML R B
50 B B BE BT , A L 35108 J% 005 0 i 2 A T 90505 L 100193)

W OE. AXI % ¥ DREF 45 A (PDB_ID 4EP8) 4 e 4%, i M & F xF EH K & 4 JF &£ ChemDiv
oty e | 498 B WRBla B M dp b X 3, 5 R AF 1 AR B B DRBEIr B A —N-(3,4-=7
FAEFE)-2-1(4S)-1-[2-(1H-%"-3-24) LA |-2,5-— A Fevknbok-4—12 A | TBM,
F I R (IC,, ) 1A A 101.4 pmol/L, 78 B WrBa3h /1 52X 30 £ W | 2 AL -S4 i B ok Wk Bl 97 )
F, IR AE MR BRI R ZAL DR BB RAD ARG AR, > FrEiM,
GAA D S B E R P S N R ER TSI R R KRR R — e R R AR AR TS
TS M xF g B Wk Bl 4 ) BOR AT, T VA A b AL A it — AL A AT B Rk Bl 4R R 69 T

BT KAk,

FKERIA ;MR A on A Wk o bR R R

& 5255816 X HkFRINAD A
A 8y S T IR DA K AR AR
LSOV = Gy NS TN K= v A NIRRT R
i ) S AR B A B T R SRR S A B
Tt R A A B R R 3 X S S Y
JEER 4 o IR B 25 4 K R UreA | UreB  UreC 43
BIGRASHY o WL B W Iy I (aBy), —
R, 3 F B AE 222 ~333 ku'®' 4 IR B
)T P 0 2 H AR Ab DR R0 DG ST e A6 A, iR
HAEYE O T UreC 9 18 H X, i 2 R
P R AL R AT R Y 2 MR TR, Ho
1R Tt — 20l 2 N ERR A 1 A K 7K 55
FEAL; 5 1 AR S A 2 AN HER R E R
FOKBAE ) eah, BREES 4 o0 0 G 32 IR
X3S 410 o O e ) R AR 07 A5 K X R A 2
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M) JEG 400 45 ORIt 3% 7 v s B 5 5 R R
A0, DA DR 336 1 o0 B 22 M Rk DX s oh $E A R

%5 B #:2020-01-09

XEHS:1006-267X(2020) 06-2850-11

AR 20 T DR Tl T P s 3 R o A Y 7 A R
1 H Y,

H A 1Y 24 W e 400 a1 500 o & Tt 48U s 12
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PR | B F 43 1 % # ( molecular docking ) £
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FEORTE T4 A HO AR 8] 1 R SSM y SE A L
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XoF HE B A TN ) JOK kA1 o R ) 45 5 6 R, AR X 2
Ak 4 1 JO T 4100 ) 3% PR AE a2 B SR 2 A, H
W FEUESE T 31 R 42 B AR 78 F9000 DR T 05 1 57 1 S
JE AL 0k v B B AT AT ML Azizian 25T DLEE )
Wi AT 1 IR B ( PDB_ID 1E9Y) Jy 8B bR, 454 1A 7]
WETRE AT T PR 0 P 410 T A S O PPN A
M ZINC Ab& 1) P rh i 3 3R A5 1 — S A W [ 118
JREAT T Mk it 0 ) 250 SR ) T LU Z PR ER AL B )

164 Gt L HL 0 1B R 55 9 B IR i T R A
il 285 G A A 0 38 | DA A AR DA %k A6 5 W R
HRGE . BEE LG G AR Bk & Y 52 i R
R, KR =Wk & Wy e e N T8 Ak & 9 1%
YA KB &, i ZINC, ChemDiv, Drug-
Bank \TCM, $#5I2 A TG k& 9 0y 8 fik
WL Z ARG I, o ChemDiv 65 ) 8L
ES A 29 106 140G W, He b R 0 v i /s
PGP E R HAEYIEEA R,
W, ASBIF 5 LU TR DK 6 25 1 4548 S B8 AR i T 40 F
XF 4 AR X ChemDiv £k 6 9 E 47 1 #0071 , LA
SO 97 345 R A5 I 4k 4 ) )

1 #MR5FZ*
1.1 RFIE5NEE
1.1.1 3R

3 3k K 0L 07 0 R AR AL A e i AR 4R
BHEABR A A, a5 F 20 50 ¥ 2 4 B 4l
HARGIRE FEE AN E AR S AL e S AL K
AN EAL s A L IEVREREFR A, I8 FH K
¥ RRGEIK
1.1.2 4%

55 &% 1 & 2l KA (Milli Q, MERCK, &
) iR ( G-282, Thermo Scientific, 25 [# ) | H,
HPOIE IR 955 3546 ( DRP-9082 B | | i #5455 52 56 U 2%
ARAR]D) REBAEHM (855-AC & 855—-ACB,
PLAS-LAB, 35 [H) | @& & 40 L i 7 ML (JG-1A, T
BB Z R A BR A ) B2 R R
OHL( G170, SIGMA, 8 [ ) | 18 & /K ¥ 4% ( GFL -
1083, Gesell Schafe, S5 [H ) ,
1.2 REEALSHNES

14 % PDB #H [ 45 14 £ (http://www. rcsb.
org/ ) MR R 23 3 HL45 09 5 5 10 IR I 2 11 454
VE R o0 F X HE B #OLAR |

TEXT 32 70 A A sybyl-X2. 1 %K {4 ) “ Prepare

Protein Structure” #& £t X} Ik il & 11 25 #4 #F 17 71 4b
P OBEFE A 58 B A S ( Klebsiella aerogenes)
JIR Tt 2 1 S A 25 #4) ( PDB_ID 4EP8) 1 C 4% , 1|
sybyl-X2.1 [ “ Prepare Protein Structure” £5% £t i £
45 R R T4 T, 45 M Thr308 ~ Arg336 HY % 3t
PR e v R X388 R g 1) % M oG . 7E “ Remove
Substructures” 5 H % 5 & 7K 25 14 i A K 43
F,0F T UL L BR, K5, Al H “ Analyze Selected
Structure” X 8 H #4770 548 2, 58 O R A
N SR AR
1.3 EFHoFHEERREXEWE

ChemDiv ( https ://www. chemdiv. com/) H {1
B2 106 TAAEE Y, Horp R ER 43 R /N3 1 R
WS Y, i sybyl-X2.1 4 i “ Compound
Filtering " R HLIE T A5 R Y HEAT /o F 44
2 1) FUA T 2
1.4 BREGHD &I 1% 1% L & 4 89 8 B BR B 30 #1714
M
1.4.1 8 B WA REE SR B R I 7 W ) 1 25

S A R A R AR AT T AR
ZEW) R S AR O B R R A T
1.4.2  JDRPE 00100500 0T 96 DK it 935 P 1) 52 i
1.4.2.1 JIRT 00 ] Ao 8 Ak 00 08 400 ) 336 1 R e

SR U Uk SRR I e IR S L 7E 96 fL
B 15 WL B 0K g 410 ) 4o 35 6 & M) s W (44
W BE S 500 wmol/L) , il A 70 pL JR & 2% #h i
[50 mmol/L /& 2,10 pmol/L NiCl,, 50 mmol/L
A—¥2 £ H VR W& B FR B (HEPES ), pH=7.5], FJi1
96 fLARFFINA 15 wL BIEEBUR 3 S, 76 37 CTF
S I 30 min, A 50 L B —fi 35 98 7, TR
51, B 50 pL Btk R SRS W, IR
37 CIRIA 30 min, 7E 625 nm FI5E WG, F4
FEdh 3 NEEE 25 I IR RN AR &R AN B ik
A S A 225 £k & W, BH P X B s I AR 2R R S I AR
Vi PR 22 19 HEPES 22 ph . RS i 410 i) 25 5% UK 1
T3 Ak G W 1 — 20 0 2o, 38 B A RIOCR
JUR B % AE 5 ) YOA1-7877 HEAT 240 i v
(1C,, ) fH A S g e 410 ) 3 g 2% 40 il i s, 40
Ml p R AT

P (% )= 100—[ CHEDIFE 50 W8 BE - B
X HRA I O RE ) /(3 O R B RO JEE —
BT BRI G BE ) ] %100,
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1.4.2.2  JIREEHW ) 1C,, (6 1
0 IR il 0 74 R e B o e AL S ) YO041-
7877 M IC, 6, RMHEAEN - AE 96 fLAH 7

FUMA 15 wL 6 B v B 9 i 55 30 15 0K il 41 <1 751
Y041-7877 , 5 A~ B 3 S E R, RS B Uk B L
%%]‘D

R1 IREEMGIFIRE R E

Table 1 Gradient concentration of urease inhibitor pmol/L
i H 45 No.
Item 1 2 3 4 5 6
Y041-7877 500.0 250.0 62.5 27.8 12.3 0

A% TR BT Ol A0 R0 6% 40 A R0 T v TR
“ I Mt A0 1 46 5 £k S 0 1 A S M HE T S A, Gl
it Graphpad prism #/F AR e LG E AR L&
Y BE T IR B 1 TR S W IC, M8,
1.5 JEEIREEHHIL & M ERB) 121 F M

B 18 SR, &SRR 2 I A [R] vk BE 9 R
ZE MW (pH 7.5)70 pL, 3850, FEINA R H &

ALY 15 WL, B OR545 N IRIAR IR B R) 385
XF ARG R AT Z R N5 nib & P 4 55 &
R, F 37 CHEKB W 2 min, &85 MA
s B A B W W 15 pL, 843 #8550, 37 C K i |2 g
10 min/i5 , FH B SR 12 000 5 V5 W s AR B
YR 22 R A 10 min,

x2 BEUSYRRIRRE

Table 2 Compound and urea concentrations for each tube

it v JRZ il
Urease liquid/pL Urea buffer/( mmol/L)

b B =852
Treatments Tube numbers
1
2
EN)Iiaet?] 3
Without compound 4
5
6
7
3
7N 0.25 mmol/L Y041-7877 9
Adding 0.25 mmol/L Y041-7877 10
11
12
13
14
S0 0.5 mmol/L Y041-7877 15
Adding 0.5 mmol/L Y041-7877 16
17
18

3.125
6.250
12.500
25.000
50.000
100.000
3.125
6.250
12.500
25.000
50.000
100.000
3.125
6.250
12.500
25.000
50.000
100.000

1.6 *EYMEBEREMERIMNEZTRIEN
1.6.1 1555309 Be

DRAE G S5 3k K R 2R IR S8 s R 9 174 T il 2 L SC
BR17].

1.6.2 983 B 1A W MR A1 IR SR8 37 0F Ak & W kit
A B R

FE IR B 95 A, I IR GBS R R b m A
100 pLJR 2 IR A F B, #% 200 pL 98 B W M
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100 pLAL B WIEHIR A 5, M 8| IR A s - 56,
B R B v i 70 A 2V BE O 100 mol/L, 7] B 1%
BHHEAE I IRA, A 31N EE, KBIRE
BRI FRAEN 39 CTHEFE 24 h fE R 1
o # 24 h IR 200 pL By FRP #1100 pL %2
TR A0 ) ) P TR A S B BT IR ARG
Fdk fEREEFE A2 o R, 1 RAEREFR 0.6,
12 .24 h 43 5H 200 pL #£ 5,4 T,12 000xg &5 .0
5 min, B 200 pL L3 WM A 2.0 pL HCL
(8 mol/L) J5 ¥R ¢, F Tl a2 2 0k B, WU 7 Oy 1
MR ERE
1.7 #FEREMHF EESREBNESEXINT

¥ A& Y Y041-7877 5 Ik B % 11 ( PDB _ID
AEP8) 1 M 0 19 43 1 X #2453 fi A pymol X4
YRR, Bt & Y Y041-7877 5 IR 5 M o0 1Y
o,
1.8 HEHH

K Graphpad prism 4K {4 X A~ [5] 4170 il 551 ¢ Fig
A1 TR B IR T M AT AR LR LA, AR AR

il 37 B 1C,, 1 5 WK B B 3h 1 24 il 28, R SAS
9. 4G TR — M Ze BB A ( GLM) XA A AL & 9
A FIE 0 A R i) 1 2 355 I B SHL A8 T AKX
ZJ7 24 BT (two-way ANOVA) , U {7 7F 38 H. 4%
W WeE 4% A 3R 3E 47 Duncan KL E L, P<
0.05 2= 5 & FI Wi bR i, P<0.01 25 540 B 3
FIBbRAE

2 HRE5SMH
2.1 EFHFREENRELXESYE

fifi FH sybyl-X2.1 ¥4 # “ Compound Filtering”
BB AT /N3 B o i 32, i e 3L 0y 3 20 W
A0S 1 R R MG 2 R k., H S, A
ChemDiv fb& W1 H 9 100 J5 4Nk 9 vh 9 25 i
W 87 AT B R MM &Y., BEJE AT
551 it W A T 8 753 ML e,
HIEATER 2 RO i, IR ATR LN 5 MEE AR ik
P ] Ao B AL 5 W) AT T — 2P IR UE I 5T, ik 4k
& WAT o3 B A a5 M 15 B 3R 3,

x3 KEMHISRUFENMER

Table 3 Docking score and chemical structures information of compounds

He¥ ChemDiv %75 BFTAE 551
Rank ChemDiv ID Total score Chemical structures
O
H [ &
1 Y041-7877 9.225 6 % S
o 4 o)
P OB S o
O.
2 D425-2373 8.934 6 T};I)J\/ Y\S/L
(0]
F
3 P041-1509 8.779 4

S cetes




2854 )/ = S = O 14 32 &
HEy ChemDiv %5 SITHME N
Rank ChemDiv ID Total score Chemical structures
4 S$596-0072 8.743 4
5 S519-1489 8.849 9

2.2 RREEHDHIF 3T B AR E R R0
FHEH 0 500 wmol/L A Ik i #0 i 4 1 1k

A Ak B A0 TR DK T8, 2 I YR SRR v A U IR Tt 410+

WEPE SR LR 1, b G Y041-7877 B IR

A
70
60
50
40
30
20
10

0

HHIZ Percentage of inhibition/%

N
» »y N
SR R S
WEWZFK Compounds name

TG Ve TS (B 1-A) , @i
Graphpad prism dE&LPERLG (K 1-B) H5HE H 1C,,
{64 101.4 wmol/L,

s}

10019
80
60
40

20

FREAIEME Resitual activity/%
Y/

(=]

0 100 200 300 400 500
Y041-7877T¥R
Concentration of Y041-7877/(umol/L)

1 BELEHINESREBHAMEIE(A) FARRRENLEY Y041-7877 TE B IREGE R IELK IS M2 (B)

Fig.1 Inhibition percentage of candidate compounds against ruminal urease ( A) and nonlinear fitting curve of

rumen urease activity under different concentrations of compound Y041-7877 (B)

2.3 &Y Y041-7877 BB Eh 1 FiEM

T b G AR AT TR B R D o AR A A Ak
G Y041-7877,, id o B 3l ) i A — 2 AN
ZAEY ., TEARFIRY W E %M AW Yo41-
7877 X JIK 1t 1) AR 52 I B A R e L3R 4

il i1 Graphpad prism 8 %54k 73 #r M1 g 43 Hr 3E
LA, 28 A AR L 59 Y041-

7877 AR B vk B 5 0 DR 1 ) AR i g R
FEMIBI i an &l 2 fros, 3019 T 5% h )
S 2T N A Km {6 &% Vmax {6, L& Y041-
7877 XI9R 1 R Y B ) 25 S HOR S TR R B N
EG%) Y041-7877 B9 H IR EE Y 30 ) = it & iy =
B 4 Km = 4. 630 pmol/L, Vmax =
18.00 wmol/(min - L) . Vmax/Km=3.887 7; ¥
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0.25 mmol/L 1k & # Y041-7877 B} A Km =
6.574 pmol/L, Vmax = 13.30 pmol/( min « L) |
Vmax/Km=2.023 1; % /il 0.5 mmol/L tt & ¥
Y041-7877 B} /9 Km = 15.930 pumol/L, Vmax =
11.03 pmol/(min - L) , Vmax/Km = 0.692 4, %

TSR] A BI04 77 Y041-7877 & L oi 15 IR 1 5 )
A2 Km {55 Vmax (EIR N & 424k, HIEA
)9 B4k A 0 Y041-7877 VB T B 3 g 2 ith
LSH Vmax/Km IR & EMN AL, P, A E
B Y041-7877 AR A BN F

T4 FEARERYELESY Y041-7877 1EA T IRES I BRIE K R IR B

Table 4 Enzymatic reaction rate of urease under different concentrations of substrate and

compound Y041-7877

pmol NH,/ (min - L)

L&Y Y041-7877 e i
Compound Y041-7877

JEWYIHE Concentration of substrate/ ( mmol/L)

concentration/ ( mmol/L) 3.125 6.250 12.500 25.000 50.000 100.000

0 6.815 916 10.504 020 13.183 210 15.642 390 16.760 470 16.577 350
0.25 4.842 265 6.083 777 8.292 474 10.917 830 11.934 350 12.280 880
0.50 2.263 877 3.307 678 4.767 788 6.182 436 8.558 908 9.624 343

(557
(=3

—
w

—
(=

JEJE Rate/(umol/min)
w

=%~ (0 umol/min
=& (.25 umol/min
& (.50 umol/min

0
0 10 20 30 40 50 60 70 80 90 100
JEEHIHE Concentration of substrate/(umol/L)

2 AEIREMNLEY Y041-7877 {EAT

R B ) BB 2 R 3h 7 5 B £k
Fig.2 Kinetics curves of urease under different
concentrations of compound
Y041-7877

2.4 EYXESMAEY S RIN SR IFN
TS R ) DR A AR AR IR i 2 AR
B ) B 2 Ak LT 3, Y041-7877 ARG SR A
RS AR (L) /N Tx R, Rk
B Y041-0047 e HIA SRR A S5 FR AR &R R
A= ) A, LA 25 R A AR A8 37 45 A1)
g, GLitsi R E£W, % 0 h Bf, &£ 10 H Y041-
81T H G XA A AW EY LR E 5 (P>
0.05), 7 6 h B L FRAHE 1 ~4 18 Y041-
7877 2 5% A B o i 2 25 R (P>0.05) 5 5~6
R Y041-7877 35571 R i 2 Rk FE 5 0 R
25 (P<0.01) , 78 12 h i, & 2 4]
BAWEZ B (P<0.05) b3 3~6 Ut

2 2 [E) S R 3 2 R B (P<0.01) . E5 24 h
W, & 2 g A 2 BRI 22 R 1 1B 35 (P<0.05)
Hrpos a~o6 b 2 2H A2 Z vk B 22 Sl i 3 (P<
0.01),
2.5 HEREIFF SBEERBHNESEXSHT
X, 1 pymol s34k & ¥ Y041-7877
5 HARIKEEE a5 25 SR (B 4) o g5 R %
B, L&) Y041-7877 BE5 His246 His321 JE A
B 5 His166 , Ala363 , Asp360 . Cys319 . Glu220 J&
BB S, 2R T M P D B R 3R 45 R fiE B
Asp221 . Arg336 £ i Pi-Anion 1E JH /7. M 4h, 1k
AW Y041-7877 B A2 PR 45 A A HE S His320
Phe332 JE i} Pi-Sigma ,Pi-Pi stacked fEFH 11, M —
X EDRF LA W T8 AR BB AR 47 b W) & 0 M
HG 4% T RHIE I IR R 5 IREE I 45 5

3 3
3.1 SFIETEERNIERE

S TR DK i 2 1450 T M O oG R R 2
Ryl A RSEHE . B, DUIR G 2R (2544 h
B4R FE AT o F R 422 U 2k W w4 ) R B A e] AT
P4 2R PDB R A5 H R X A B
SERE) A3 R SE A & B AR T B A R R IR
(PDB_ID 4EP8) 4544 43 ¥ 3% i F Hoph Ik il 25 11 245
P, 0 1.55 AUV R, 0 ORI 26 11 45 1) 40 B R
55 2 HE 0 0 F A JOR 7 8 11 45 A B I S8 B n ik B
B AL # (PDB_ID 1EJX) 78 1 PR o AR &R IX



2856 IR/ S 32 4%

FRENT 1A IR 28R A D BE 2K G £ MO 410 1
N TACE Y, S5 DOIKEG 8 FR R 254 1EIX
PRAEAT I Xof 2 i 2 U it 410 o) 71 1% G At SRR 41 1
R LR AR 50 8 35 AR A9 1 T AR A 0 O 8 410 )
PERAC AP0, AN IHT s ke T $EAR 45 44 58 B 1k X T
Or T XSS R A HER PERZ AR K

IR LA 2 PR R R B ) X A R A A5 M X T
R o 4 3 M B Y9 X e B 2k X TS T
3 Xt 2 0 o JUR T 0 ok 50 A% ISR B AR K
W, Fe 2 s Af ™ <5 B A [ & IR 1 ( PDB _ID
AEPS) /E A ¥EAR DK il 25 1 25 49 . 35T B DR Tl &5 44
HEAT 4T % 45 % % ChemDiv 16 &% 2 | 38 3 IR it
T T ) 3K B R A Bl A 0 DR AR B SR IE , B4

2% Groups
= X Control

) & Y041-7877 =

[=] = S :

E 200 #5148 Generation 1 g 300 %28 Generation 2

= =

g 150 =

2 % 200

5 100 : % ;
& 50 ’ g 1 -

M Q

% & of

” 0 6 12 18 24, ¥ 0 6 12 18 24

18] Time/h B [A] Time/h

%] 300 3% Generation 3 %] 1500 %48 Generation 4

g g

= =

E 200 E 1000

= * = Kok
s s

5 100 5 500

5 *k 5 Tk

&} &}

0 . . . .

® 0 i

g 0 6 12 18 24 2 6 12 18 24

fif 18] Time/h fif 8] Time/h

-~ 3
S 1500 #5548 Generation 5 E 1500 #5648 Generation 6
g 3
'£1000 S 1000 A
E=i *k s

=1

qé 500 sk ‘é 500 -

8 *% © *%
i 0 A 0
o 0 6 12 18 24 ® 0 6 12 18 24
’ 18] Time/h 1A Time/h

% 27N Y041-7877 1 55T R4 25 3 B (P<0.05) , s /R Y041-7877 4 5%F R4 22 A4 2 3 ( P<0.01).

* indicated that the difference between Y041-7877 group and control group was significant ( P<0.05), and #* indicated
that the difference between Y041-7877 group and control group was extremely significant ( P<0.01).
B3 a4 Y041-7877 MEMNEERMEMREERER (L6 K)FRPERIRENZNT
Fig.3 Effects of compound Y041-7877 on ammonia nitrogen concentration in

anaerobic culture of ruminal bacteria in vitro (6 generations)

3.2 L&YW Y041-7877 ISR 1(48)-1-[2-(1H-M|WE-3-3L) 23] -2 ,5-—

T R L0 e B PR R, KA T 1 AN EA
A2 v ) JOR TR 1) S52R B /Ny P AL B 9 Y041-7877
LB Z TR N=(3,4— " AR HEEI) -2

SRR R -4 — kR | SN, AL A YA R R
PR AR | rh AR Y £ B S B TN R R i |
FEHB BRI ML 2 SR B A B, Hh S 24 B
e FL A H B R B A ) 254
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THR
C:168
ASP
: ALA KCX
<9 C:363 €217 fHIS
MET C:134
C:364
HIS AT 4 C:602
C:166 C:167 HIS
u NI C272
\ C:601
: i &
@ ol f A '
LEU s f | a
C:322 2 N VU Lo 1S
: \\ N . ¥ C:219
. ; |
'l \\ // / H \ H
1
1

LEU
C:250

P v B 22 7 IR P P P R IR SR 2, K (0 SRR A B 1) YO41-7877 BUAL 2 45 1B vh PR (0l 2 3R AU i
TE AL 5 1 0 JE e ik VR T B I 07 5 385 (5 j 2K 4R 7 Pi-Anion 45 I T8 BUA B 5 58 (5 k) (0 1 28 43 3 267 Pi-Sig-

ma Pi-Pi stacked 7E ] 11 A &

The amino acid residues in the active site were shown as round objects, while the compounds were shown as gray lines. The

hydrogen bonds were shown in the dark green dot lines. The carbon hydrogen bonds were shown in the light green dot lines. The

Pi-Anion interactions were shown in yellow dot lines. The Pi-Sigma and Pi-Pi stacked interactions were shown in purple and pink

dot lines, respectively.

4 HLEYW Y41-7877 5K R EAKREREEER O - 4EXTER

Fig.4 2D docking mode of compound Y041-7877 against Klebsiella aerogenes urease active center

L&Y Y041-7877 h A AL R —Fh 5
IR A1 ] 355 2 A DG 1 T L AT EL Mk e A o 8 SR
CL7E 22 4 38 B IE SIS, 40 Taha 25 i % — % 471
eG4, e b B R i B AR B R e &
YA R, R A ST TR A W Y Ik
MG A AR, HAbA S P i 2 i 5
UESE T W& X T 40 & W IR Bl 4 o) 2R 1 R
B

1AW Y041-7877 v & A5 2K I Nk i 4 PR 3
A, R & B R AL, AR R A Q& A 1k
/i) Uz PRI E SR E AN S R i Bt
RGP 5 iEMEhO RS ZE G 2N, iR S
TGP A0 A0 Y 2 M R R X ek 2 A, AT S DR e
N A BB R i o 1 i 1| KRR = 0 O Y et 7
Y041-7877 AR AT fig o B A7 p A BT, 38 o X
ZAE W 2GR, R IIL IR 5 TE D
DANEME FOIR X B Cys319 37 5 40 TAE HT, M i
UEN T I A A

A XALE Y Y041-7877 (T 5 AL 4

PR 2 A A 20 IR 22 DL AR TE ), 40 Noreen 451
HRIE  N—{ [ 5—(4—F K IE ) BEWM) —2 - FE ] iff I 3 |
BN B R B IR B RO, A iAW
J5 ¥ L L TR B SE A IR B S B SR AL S
R T )RR 0 s A B W Ak 2R S5 R R A R
B R TSR IREEDHIECER ™ XA Y
Y041-7877 5 N—{ [ 5= (4—5G A ) WEWy —2— 3L | fiff
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Screening and Evaluation of Ruminal Bacterial Urease Inhibitors

ZHANG Zhenyu'® ZHAO Shengguo'? ZHENG Nan'? WANG Jiaqi'*"
(1. State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of Agricultural Sciences
Beijing 100193, China; 2. Key Laboratory of Quality and Safety Control for Milk and Dairy Products,
Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract; In this study, a novel ruminal bacterial urease inhibitor was obtained by targeting bacterial urease
structure (PDB_ID 4EP8) with molecular docking based virtual screening to filter through ChemDiv compound
database followed by ruminal urease activity test. This compound was N-( 3,4-dimethoxybenzyl) -2-{ (4S)-1-
[ 2-( 1H-indol-3-y1) ethyl]-2,5-dioxoimidazolidin-4-yl} acetamide, and it’ s IC, value was 101.4 pwmol/L.
Ruminal urease kinetics experiments showed that the compound was a mix-type urease inhibitor. In vitro anae-
robic culture experiments demonstrated that the compound could inhibit ruminal bacteria ammonia nitrogen pro-
duction. Molecular docking illustrated that the compound could combine with some key amino acid residues in
the urease active site and the flexible loop region outside the urease active site. This compound has a fair urease
inhibition capacity, and it can be used for lead optimization, which laid a groundwork for further development
of novel urease inhibitors. [ Chinese Journal of Animal Nutrition, 2020, 32(6) :2850-2860 ]

Key words: urease inhibitors; bacterial urease; molecular docking; virtual screening
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