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Screening of Components with Potential Regulation Effect in Lagotis brevituba Based on
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[ Abstract] Objective: To study the components with urate anion transporter 1 (URAT1) regulation
effect and their combination mechanisms of Lagotis brevituba by integrating techniques of HK-2 cell capture,
UPLC-Q-TOF-MS and molecular docking, so as to provide material and theory bases for the development of new
hypouricemic medicines based on L. brevituba. Method: The HK-2 cells were applied to capture the
components of L. brevituba. UPLC-Q-TOF-MS was used to identify those components. The molecular docking
technique was adopted to study the interaction mechanism between the compounds and URAT1. Result: Eight

components were successfully screened and identified as hyperoside, plantamajoside, kaempferol-3-O-glucoside,
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lugrandoside, nepitrin, isolugrandoside, homoplantaginin, luteolin, respectively. Those components could
combine with URAT1 mainly through hydrogen bond, van der Waals force and hydrophobic action, which were
closely related to structure and compound types. Furthermore, the LibDock score of phenylethanoids was higher
than that of flavonoids. Conclusion: The integration of target cell capture, UPLC-Q-TOF-MS and molecular
docking techniques could be successfully used to identify captured compounds of L. brevituba with URATI
regulation effects and illustrate their potential combination mechanisms as well as the structure-activity

relationships. The findings may provide material and theory bases for the development of new hypouricemic

medicines based on L. brevituba.
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BoA: K MR HK-2 40 B, i A JE Il 3 9 HyClone
RPMI K 2 5L, 78 37 °C W FNE B, 5% CO, 5% 14 T i
B 0.5 h, 7 LR, AR I 69 HyClone
RPMI 5 55 e 35 fiff 1) 50 48 O B 55 R 10 TiC 11 o 6 ok
JE0.75 g LML MBI BB 2 he AT HY
R 3k 45 1xPBS 1 mL sh e 40, 4t 4 v, AR
4 K PBS Yk B & O o WCAE A Mg, OF R L B
F-80 °C & H 3 R 10 min, fifi J5 B 57 B & F 37 °C
K A, B R 3 U, o AN R R O R A
TR TR U R o BUR TR &L A 75% £ BETK 3 )
200 pL ¥ f# , i BE W 5 1 min, LA 4 °C , % 3
13 000 r+min" #.0> 15 min, BB 3§ W& o H58
4 YR Y9 H YRR 200 LA R YR AT R D
2.4 RIS B A E
241 4% & F R H YMC-Triart C, {4 % £
(2.1 mmx100 mm, 1.9 um). ¥izhH A+ 0.2% H R
KWW, B A &G % W, BB BE BE IR (0~5 min, 7%~
19%B; 5~21 min, 19%~23%B; 21~24 min, 23%~
52%B). Jiii# 0.4 mL-min’; #7540 °C, YERE & 4 wL.
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Fig. 1 Total ion chromatography of HK-2 cell extractions of
Lagotis brevituba obtained by UPLC-Q-TOF-MS
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Table 1 Total ion current chromatography of HK-2 cells captured components from Lagotis brevituba in negative and positive ion mode

and LibDock score

&Y f/min o FEER m/z YRR T (m/z) i b7 435 2R XFHEFT 5

1 771 C,Hy0,, il 463.0827 301.0329 Ay ST 103.59
i 465.101 4  303.049 3,285.058 9,257.041 8,169.013 0

2 8.81  CyH,0,, it 639.1914  477.1289,315.109 8,161.023 2 KERGH D 199.586
iF 641.2078  663.189 8,325.089 2,163.038 7

3 9.67  C,H,0, il 447.0929  285.038 4,256.033 3 A B 3-0-H A BE T 111,577
iF 449.1079  287.055 1,269.055 1,153.018 3

4 9.97  C,yH, 0, il 639.1876  477.1540,315.104 8,161.023 9 HRAL T O 150.087
iF 641.207 1 479.157 4,325.089 2,163.038 7

5 1046 Cy,H,,0,, il 477.0947  462.072 8,315.048 3,300.026 9,271.022 6 IR 7 J 02 148.445
i 479.1177  317.065 5,302.041 8,274.038 9,169.011 7

6 1127 C,H,0, il 639.1842  477.1559,161.023 2 S B R ARV L B0 145.487
i 641.2079  479.159 0,325.092 5,163.038 1

7 14.09  C,H,0, il 461.103 6  446.083 4,297.034 7,283.022 2,255.029 2 (SRR 109.604
i 463.1237  301.071 0,286.048 6,283.022 2,258.052 6

8 22.08  C,H,,0, il 285.0375  151.003 2,133.028 1 AR ELR 110.749
iE 287.0543  269.041 6,241.049 6,153.017 7

T V5 0] B A HX o

3.2 HRANMEAE AR T A B TR R AT 1
A [M-H] m/z N 463, 51E & F R X [ M+
HI'1 m/z 465 1 Xf i . [M-H] % 2% Glu-(162 Da),
BB m/z301 WE TR, 5 IEE TN W mz
303 MIXF I o IE B F AL, m/z 303 4k & R
14 F H,0(18 Da) , 13 2] m/z 285 1 & T ¢ F
ZE TR gk S g b E X CO(28 Da) , 15
m/z 285 W B F i R . R i — 4 B & C0-
(88 Da) , e & 153 5 m/z 169 W B FRE . HF o
TR 5 SR [7 ] 36 AR — B0, SO W 3k 4 22 BT
(C,,H,,0,,,hyperoside) .

W2 1 PR [M-H] m/z N 639, 5 IF & T &
KT IM+H] m/z 641 XN o 7EIE B8 78 F i
WAy 43 W AEAE [M+CL] ™ (m/z 675) , [M+NH, ] (m/z
658), [M+Nal " (m/z 663) By I Fl &5 (R 5 i) .
B TR F mz 477 1315 9 [M-H ] % 42 i 2=
Glu-( 162 Da) Fll caffeoyl-(162 Da) FF ¥k, 1 2§ 7
AT m/z 161 FIEE F BN m/z 163 K T 15>+
B9 % 42 i 25 Glu- (162 Da) , caffeoyl- (162 Da) Fil
phenethylol-( 154 Da) fr 8. H 458 5 IE B F#5 5{
W S B P iE 2 L Glu- (162 Da) Al

<122 -

phenethylol-(154Da) 13 %] m/z 325 B & 7 # i 77 X
AHTR] PR AR B B ) B B 1 R 55 00 R — 3, ik
HE it H: Ry K i (C,,H,, O, plantamajoside ) o

e 3B TR (M-H] m/z Xy 447, 5 1F & 1
BEF T [M+H ] m/z 449 (A X R o [F] B AE IE £
TR 73 BAFAELM+CL] ™ (m/z 483) , [M-H+FA |~
(m/z 493) ) F1 [2M-H ]~ (m/z 895) , [M+Na] (m/z
471), [2M+H]"(m/z 897 ) Fy il Al g F U (R 51 1Y ) .
788 TREE m/z 285 F1 256 N4y T 88 1 1 22 i
% Glu-(162 Da) M HCO-(29 Da) Tk, iF B FH=L
TR B m/z 287,269 F1 241 WA o 4 7 5 F i
2 2% Glu-(162 Da), 1 4~4rF H,0(18 Da) il 1 4~
4 CO(28 Da) Ir 8, 1E & FHF 89 m/z 153 1§
RS WU R A% 4 FE C 36 & 4 RAD 24 T 8L
H BB TR 5 k(7] — 20, Bt b 2ok 1 23
iy -3-0- % % M (C,H,0,,, kaempferol-3-O-
glucoside) .

W4 5B TR [M-H] m/z 639, 5 1F & T4
T IM+H] m/z 641 FHXF R o [6] B 76 1E | 6 25 7 15
R T4 BIAEAE [M+CL]~ (m/z 675) , [M+NH, ] (m/z
658) , [M+Nal"(m/z 663) iy il Al & 5 (R 3 H ) o



H26 55 174
202049 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 17
Sep. ,2020

788 TR m/z 447 M1 315 NSy 188 i 22 i
% Glu- (162 Da) 1 caffeoyl- (162 Da) Ff 22, i m/z
161 W & I8 T #E 43 F 25 1 % 22 i & Glu-(162 Da),
phenethylol-( 154 Da) fil Glu-(162 Da) ff £, & T
R TR B T m/z 479,325 F1 163 W K 4y 7 55
T 3% 42 i 2= Glu-(162 Da) , phenethylol-( 154 Da) Fil
1453 F H,0(18 Da) Jlr 8. HFEE 7 5 3k
(71— 3, 4 W o 2 K ALV M 3 (CooH, O
lugrandoside) .

W 5 AL [M-H] m/z 447, 5 1E B 7L
THIMAH] m/z 479 X R o [5) B 78 1F | 7 5 7
T 4 A AE [M+CL]) ™ (m/z 513) , [M+Na] " (m/z
501),[2M+H " (m/z 957) B9 Jin F &S F-0& (R 51 ) .
MR B 1 7 R A 32 0 4 7 188 B XN AT A7
1E WG B 2L i AR . — R T T E 82 & Glu-
(162 Da) , CH,- (15 Da) fll HCO-(29 Da) = 4= m/z
315,300 F1271 MBS TR Fr o RS F B T4
Ji§ % CH,-(15 Da), Glu-( 162 Da) #il HCO-(29 Da),
A3 PR A m/z 462,300 F1 271 IS TRER . IEE T
PR T 0 m/z 317,302,274 F1 169 W43 51 K e 43+
B4 22 CH,-(15 Da), Glu-(162 Da), 1 143 1
CO (28 Da), I 7 C 1 JF 3 & ' RDA 1 5 24 fif Jir
o HEEETHA S CHR8] —3, 85 % &
B 57 J&  (C,,H,,0,,, Nepitrin) .

g 6 s TR [M-H] m/z N 639, 5 1F & 1
B [M+H]" m/z 641 (X R o [ IAE IE | £ 5
X F 4 WA AE [M+Cl]~ (m/z 675) , [M+NH, ] (m/z
658) , [ M+Nal"(m/z 663) B Il A B F U (£ 51 ) .
1E 7B TR T m/z 447,315 F1 161 BY B 1 18 1 4%
AN ME S T % 28 R & Glu- (162 Da)
phenethylol-( 154 Da) #1 Glu-(162 Da), H IE & F#%
X T B m/z 479,325,307 F1 163 W] 5351 R 1 7 F B
T 3% 42k 7% Glu-(162 Da) , phenethylol-(154 Da) , 1
A3 F H,0(18 Da) Fl i /K Glu-( 144 Da) 8. X
NIRRT MR ERE R AEAR -, T
caffeoyl-Ab T 7 45 W 3" {7 i 45 27 o7 Bf £ B4 B (i) 22
R F T Sk [ 14 112800 %08 o B R AR T B
H (C,,H,,0,,,isolugrandoside) .

g 7 7 B F AL [ M-H] m/z h 461, 5 1E % F
B IM+H] m/z 463 MIXF RN o 7E 51 B T T m/z
297,283 F1 255 (1Y &5 1 Fr 3 0l S HE oy 1B T S
J§ 2 Glu-(164 Da) I 75 B ¥ 6, 7 i JE 7 HY 3, 4%
Ja gk F R 2k i 25 CH,-(14 Da) f1 CO(28 Da)
Fr s, HOE & AR 9 m/z 301,286 11258 4 5]

JHES T TS 2 Glu-(162 Da) ,CH,-(15 Da)
FI1A44rF CO(28 Da) T 3. Z o I i B 24 fi
AR5 SCHERL 15 T 25 B A — B0, s s
i1 (C,,H,,0,, ,homoplantaginin) .

g 8 7 B F AR [M-H] m/z K 285, 51F & F
X [MAH | "m/z 0 287 MK R . 68 F AT m/z
151 F 133 (9 25 1 0% Fr 43 3l R 4 F 85 76 CFR R
A RDA 2 T80, HIE & FRET 19 m/z 269,241
1S3 530 oy 7 8 TS & 144 T H,0
(18 Da), 1 M4rF CO(28 Da)Jf T C ¥ 7=k RDA %!
ff BT 3 . AT W R AR AR 5 SOk 7 ) AR — 3L,
SO o3 Y R R R B F (CH,,0,, luteolin) .

3.3 HAERST 5 URATI 4 F % 2%

3.3.1 [A R URATI B9 5 14K 45 14 1% < 58 4> 1)
WA B AR 25 F Y B 11 4JA3,4LDS,4GBY
F4PYP 7] LAy URAT [A) 95 28 45 A 5 A 2 11 2
AR S I A o - S I S S (O Al B a4
URAT1 1Y = 4k 4> T 45 ¥4 , 1% 5 1 2% Ramachandran
FISGUE , 45 1 WL 2. F 45 3 mT i1, 88.9% Ay 24 3L iR
B F FIF X, 8.2% By &4 Fk R % L v F e K AL i IX
W, 255 SCmk 6 B2, 2R B T HE ST AR R AT AL,
AT S5 8 b2 1o 1 AT A TR

Psi (degrees)
=

| Sk
-180 -135 -90 -45 0 45 90 135 180
Phi(degrees)
B
2 HEEHR URATI(A)S5##E URAT1 A Ramachandran plot(B)
Fig. 2 Modelled structure of URAT1(A) and Ramachandran plot
of URAT1 model(B)
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3.3.2 LibDock 7r F X[ £ 1G9 LibDock 1T
a5 F L 1, 5 URATI B9 LibDock % 3 HL il W [&]
3o RZETGH L HAE T b 2T S 2R B Y
LibDock 1T 73 45 R 7 5] i 199.586, 150.869 Fi
145.487., KA HiH# 5 URATI () THR354,LEU489,
ASN423 I TRP357 %5 Z A SR AR H L =5, 5
URATI1 # [ ) ALA436 Fl PHE364 {7 & & /K 7E
(pi-Alkyl H:81) 5 4 J , Jf 5 PHE364 £ 1 pi-pi
HEAEM . BORAEVEH B H 5 URATI F 1% VAL426
M PHE358 J& il &0, Ho o v iy 1A 8 38 A LA [m] i
5 ALA432,GLY361 f1 LEU433 & 4= pi-Alkyl i 7K
YEH S pi-pi 2L 1EH , JF 5 PHE362 fAFEL 4R T .
St HK B T F W 5 URAT I () PRO494 F
VAL426 & i pi-Alkyl 3t 58 7= 4 5 K EH , 5
GLY493 Fl PHE364 43 5| 7= 4= & 8/ FH Fl pi-pi 246
PEFH AR B B3 M8 42 il BOFI T & 1Y LibDock
FT 0 45 5 53 5 4 110,749, 109.604 Fil 148.445, K
JR B % 5 URATI1 1Yy PHE365, THR354 JE i & 4, 5
ALA436, ALA432 fl LEU433 jil iif pi-Alkyl 1t %5 7
ABAKER . RBRZE DA AR CHN 5 URATI

i) PHE358 £7 7t pi-pi 2L 80 /E 11 o /&1 4 1 # 4> + 45
¥ i B F1 C 3F 5 URAT1 I % PHE364 = 4 pi-pi
ILHEA/EH , H A FIl C 3 5 PRO494 i i pi-Alkyl 4t
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Fig.3 Docked complex of URAT1 with 8 components by HK-2 cell captured from Lagotis brevituba
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