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RAGWARE R T R E U LTRSS, R
AT G T 24 P AR R R R e B L 55 R
102 S S N A = R ) -0 B O Y 1 7 e |
WFRIGEEZ5W)

2R A 22 WG 22 M S AT AR
FLSCAAR T /N H R I PR R b 24 4 Bl A
T R AR SE SRR . 5 SRR TSR Ik, 2 K
2 #} (Scrophulariaceae) £ ¥ J& (Lindernia ) i ¥) %
H ¥ [ Lindernia ruellioides (Colsm. ) Pennell ] B 4
F N RN BRE B — Fh 25 64 BT I LR TS
LA D8, B ) H T 36 97 58403 L e A e 0 ) 22 AN
SN AT KB, S F R AL A % des (rhamno-
syD verbascoside E. A Ht Z BT 58 9% 75 W9 AE L X
HepG2. 2. 15 40 i 43 #: i) HBsAg., HBeAg, HBV -
DNA HA5 W 5 (5 40 0 V8 A L A0 L HL ) o AR 3 0
15T 2 2 AT DA S I A D R A B Ak 25 IR YT R IS
Jiggd 40 i 1 2R P sk AR AR T R v B 2
S, 32 B T 20 W A P L A B 0 G e R
JE %R % (Tandem Mass Tag, TMT) ¥ 75 & 24 &
TR A WA 43 1 S s R R T B A
H T RARE M  DPim 2 2 A 25 5l s E
(R 45 3R, PRI AT 3 ok 2 1 B 2 2 ok R A 3 B AR T BL
il o ASHIEZE I i E B A BT 7 AR des (rh-
amnosyl) verbascoside T i HepG2. 2. 15 4 Jitd J5 X}
HREH RN 25 ) T P20 1) 22 5 8K 1 R AT AR S B 7 a0
Br, Wk — 2 B des(rhamnosyl) verbascoside 1 &
RUT 5 95 8 0O AL L S HOIR T S AU R S AR 1 B
SR .

1 MH5RFE

1.1 ##
1.1.1 #Z¥HH%&

B 5 H B (4 k) 128 I T J5 B R RRY R
7500 SRR 3 K, G OISR R R AR TR
SRS RLEE ) B R V7 K FH O R SR A I, 45 3 32
), Wi A P A T € 3% A E A A J2 AT SR FH /N AL AR
JE (MCD % Hgb A7 i €2, 22 RP-18 #: 2 M 20 85 ) o it
— 5 2B 1l 2% 5 2 A a3 (HPLC, 35% MeOH-
H,0,1 mL/min) #4753 ¥ Je 53 %5 . R ] HPLC,
"H-NMR."C-NMR % H R %K@ A5 WA des (rh-
amnosyl) verbascoside™” , T —20 CARIRARAESS I .
1.1.2 HepG2.2.15 @k

HepG2. 2. 15 4 fii #k (52 %% HBV % & HepG2

) b R AR B A B O ] ¥ SRR G 6, A PR A AT
ARG F% G418 (380 pg/ml) & Wik .
1.1.3 XA

TMT #ric B F & H iR ¥ A 36 B Thermo
Fisher Scientific A ) ; Ml Z BEIE .NH, « H, O ¥ H
Gt Sigma A F];BCA XA &WH HEHR = X
B AR B A R A Al SDT 24 f# ik . UA buffer,
IAA buffer 14 3R L4 (TEAB) IE W ¥W A L
T B DR = 2 B R A RN W) s A il v
(BSAYI A A T A9 TR C i) ey A BR A A
1.1.4 MBBLHE%E

Votex ¥R w5 3 £ E GENIE A #], Nano Dro
BiFR 1Y . Q Exactive plus %X W H 3% E Thermo
Fisher Scientific 2% ], 5430R {5 i &5 5 25 .0 WL A
1% [E Eppendorf 2 #] , GNP-9080 fHIR 4 W H F
TEAS 22 Sl A BRZA w), HCM-100 pro #4351 {8 5 1R
S B i ORI A RS F
1.2 A&
1.2.1 #@mpaii

SR 10 Y6 G 28 L3 1 38 2R 41 78 B0 R B A JR 8%
FEE(DMEM) FEHRE N 37 C. % 5% CO, K37
FP R HepG2. 2. 15 400, DL 380 pg/mL G418
LR E HepG2. 2. 15 0L, REIR 2 d B8 463 fef 3% 5%
B YR BE S 80 % — 90 Yo it 0. 25 % g il 1 1k
(LA
1.2.2 &ah#iR

B HepG2. 2. 15 40 M, 15 2% F B g Ak S8 5
DMEM il i 2 X 10° 4~ /mL (1) 20 f 2 82 Fh T 85 3%
M CEA 100 mm) , BN AR AVIEFE 6 mL,
24 h R 4525, 4y R B OE H 20 M X R AL R 25 i T T
ZH (100 mg/L) & 3 N EAfL, F 48 h J5 , H#EIR
Eh(PBS) 2% th i 52 22 h PR 4 it 3 ¥k, hin A L/ (4%
SDS, 100 mmol/L Tris-HCl,1 mmol/L DTT) 300
pL. & E# 15 min, 12 000 r/min &> 15 min, L &
T WE 8 BT E . 36 hE i, — 20 "CLRAFA I
1.2.3 AREEANEBEMFASP) S5 TMT 4732

B4 R BT RE B 200 pg. VRO ZOBR O OBE B
(DTT) B HE H 100 mmol/L, ¥ /K¥# 5 min, &4
FEEMR., MA 200 pl. UA buffer JREZ WIRIE2S,
O30 kD 8 g &0 1, 12 000 r/min B0 25
min, FFUER . EE PR, A 100 pL W[ BE-3- 2,
(IAA) buffer, 600 r/min ¥&¥% 1 min, = & &G 30
min,12 000 r/min &[> 25 min, FMIA 100 ul. UA
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buffer,12 000 r/min &.0> 15 min, EE HIK. A
100 pL 0.1 mol/L = Z 3 = itk (TEAB) % W
12 000 r/min B> 15 min, BE K. MA 40 pL jH
H H W (Trypsin) buffer, 600 r/min #E 7% 1 min, 37
CHCE 16 —18 ho BT dEE .12 000 r/min .0
15 min, #&J&5 A 20 pL 0.1 mol/L. TEAB % # ,
12 000 r/min B.L> 15 min, WHEIKE . TMT Fric 2
HETMT prac il ) & v B A5 484 .
1.2.4 High PH RP % & 5 Jit i & #7

2,33 H: 1 28 i (10 mmol/L HCOONH, , 5%
ACN,pH 4 10. 0O F 4, i@ N 1 mL/min;
ZZ PR (10 mmol/L. HCOONH,,85% ACN,pH {H
10, ) B BEBEME . R Jm HEFEAE 10006, Wil 214 nm
Ab 1 % Y A L A3 B 1 min WOBEZH 4y 20 IEE 40 13,
KRES R TIE A 0. 1% FAH D % & M. FE5
Q Exactive plus BUiAX#EAT B3 7 #r . #0007 X4
IR PR B TS Y 350—1 800 m/z, —
P 73 HEHR N 70 000,
1.2.5 ZHEEE&F 5

fifi | Matplotlib v3. 3. 4 B4 X 8 i FAE AR %
RPE AT — 4k 4y 2%, i@ id % & Uniprot Chttps://
www. uniprot. org/) . HPA Chttps://www. protein-
atlas. org/) . Cell-PLOC C(http://www. csbio. sjtu.
edu. cn/bioinf/Cell-PLloc/) 3 %8 JE 19 {5 B X 4
S 5 AT S A0 M 32 53 2 JF ] WoLF PSORT
(https://wolfpsort. hge. jp/) B A4 XF Jo ¥ B #4038
M) 25 5 8 HE AT E AL B0 A A, AE R AR R R
(Gene Ontology, GO) ¥ & (https://www. gene-
ontology. org/ ) fTUIREE £ 0T, LL DAVID %4
JE (https://david. nciferf. gov/) #E4T A £ H 5
K40 B B4 (Kyoto Encyclopedia of Genes and
Genomes, KEGG) i # 7> #r. #I | STRING [ 3
(https://cn. string-db. org/) X} HT HBV % Y1 H & HY
HE VAT & M B B AE (Protein-Protein Interaction,
PPD 717 .
1.2.6 #¥FEHH

{# F§ Proteome Discoverer 2. 1 #4443 #r a1,
PLGE R & B (False discovery rate, FDR)<C0. 01 f
BB X B8t AT 07 18 . K 0T BRAH R 25 ) T T4 AR AR
PR R i EAT O S 0 R AR S B BT, Rk 2
SEHRT 1.2 f5H P E/NT 0.05 M2 R
HH.

2 HRE5HSMH

2.1 EREBHLEEER

i 17613 3] des(rhamnosyl) verbascoside fE Ji J5
22 S 3RIKE 300 4> Hh 22 5 Rk EE AT
PR 23000 109 A 191 A (& 1. X 259 T L4
FIXF B2 HEAT SR 28 0 i, 445 5t 7 21 N B30 A2 =R A
J3E Ay o 2 ) 250 A0 A R Bl B AR (&L 2, i — 2B
W T O 0k 22 S AR A A B

7
6
54
44
34
24
14

—lg(P value)

log,(Fold change)

The red circle on the left in the diagram represents the
number of down regulated proteins,while the red circle on the
right represents the number of up regulated proteins. The hor-
izontal axis represents the multiple of differences,and the ver-
tical axis represents the P value.

B 1 259 T F ROox B2 25 S Rk A A kol B

Fig. 1  Volcano plot of differentially expressed proteins

between drug intervention group and control group

Drug intervention group

Control group

&l 2 25 T P4 FOx R ZH Y A B SR A0
Fig. 2 Protein cluster analysis of drug intervention
group and control group
2.2 EREHHNEVMEERESN
2.2.1 £73%48 GO 54

FIH DAVID H4 FEXF 300 422 %28 (1 #E17 GO

AL R PR 13 A 22 5 45 H kAT A (A
3. EREAFEEETINBE (Exosome) ¥ il (&
(Lysosome) . £k ki & ( Mitochondrion) . #il Jifd & 3 i
(Extracellular matrix) |\ ML ## k7 (Blood microparti-

cle) MM H 5. LS Y des(rhamnosyl) verbasco-
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side = ZE4I P P45 DNA F 4 8% P (DNA pol-
ymerase activity) \DNA 5| % i i% ¥ (DNA primase
activity) Fl & 1k if JF B 3% PE (Oxidoreductase activi-
ty). [, &% des(rhamnosyl) verbascoside fig
£ DNA & #l (DNA replication) . #4 4% g A0 5 i 72

20.07
17.54
15.04
12.54

10.04

—1g(P value)

7.51

5.01

(Glycosphingolipid metabolic process) . i i i 21 4
ki ( Telomere maintenance via recombination) .
24 34 57 (Cell proliferation) | 3£l 43 fi# 1% 4 (Oligo-
saccharide catabolic process)ZE 4 ¥y F2 &K EVE .

I Biological process
I Cellular component
I Molecular function

Biological process Cellular component

Molecular function

K3 GO wEntraf

Fig. 3 Results of GO enrichment analysis

2.2.2 £5+%a KEGG @®% 54t

it KEGG ¥ 42%F 300 4~ 25 5 8 [ #E47 40 47
JER e Y 13 A 1 2 & AR W iR A2 (P <<0. 05), WL 4
A 1, 33X 26 5 42 6 95 20 M A 5 (Metabolism) H1 #Y
{12 (Metabolism pathways) (VA B A . 22 48 (% fig
(Glycan degradation) . ig 25 ft i (Sphingolipid me-
tabolism) 5 g 2E ¥ & A (Glycosphingolipid bio-
synthesis) . # #% B X i (Retinol metabolism) ; i /%
& B % 525 % (Genetic information processing) i
fit) % IE [C 3 ( Pyrimidine metabolism) . DNA & il
(DNA replication) . B4 {8, i} (Purine metabolism) .
B8 3L BT V)5 & (Base excision repair) Ml% R 85 V)16 &
(Nucleotide excision repair) ; A ¥ & 45 38 #% (Organ-
ismal systems) "1 1) 3= 20 ) 38 B . 20 RS (Im-

mune system) 1 A #MA & 42 (Complement and coag-

Lysosome J
Pyrimidine metabolism L
Glycan degradation ~la(P value)
DNAreplication ®

Metabolic pathways{—-@) 10
. Mineral absorption 5
E Sphingolipid metabolism4 &
E Complement and coagulation cascades Count

Purine metabolism :12?)
Base excision repair :Zg

Nucleotide excision repair

Glycosphingolipid biosynthesis

.

Retinol metabolism

5 10
Enrichment

Vertical axis is the pathway name, horizontal axis is the
enrichment coefficient.
B4 EEMAET 13 4 KEGG i B
Fig. 4 Top 13 enriched KEGG pathways
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®1 EREBQFEKEGGESER
Table 1 Main KEGG signaling pathway of differential proteins
Ti H KEGG #f# HH P ZRKRBEA
Ttem KEGG pathway Number P value Differentially expressed proteins
hsa04142 Lysosome 22 1.5E—14 SORT1, SMPD1., NPC1., NPC2, CTSA, CTSD, CTSL, DNASE2, GLA,
GNS, GBA, HEXA, HEXB, LGMN, LIPA, MAN2B1, MANBA, NEU1,
PPT1,PLA2GI15
hsa00240 Pyrimidine metabo- 13 6.8E—07 NTSE,POLA1,POLDI1,POLD2,POLD3
lism POLE,POLR3C,POLR3F,DUT,PRIMI1,PRIM2,TK1,TYMS
hsa00511 Other glycan degra- 6 2.1E—05 GBA,HEXA,HEXB,MAN2B1,MANBA,NEU1
dation
hsa03030 DNA replication 7 6.9E—05 POLA1,POLDI1,POLD2,POLD3,POLE,PRIMI,PRIM2
hsa01100 Metabolic pathways 43 1.6E—04 HMGCS1, ALASI, NT5E, POLA1, POLD1, POLD2, POLD3, POLE,
ASAHI1. NDUFA3, POLR3C., POLR3F. UGT1Al, UGT2B7. AOXl1,
AKRI1B10,CYP1A1l, DEGS1, DUT, DGKK, DHFR. GNS, GBA. GLUL,
HKDC1, HEXA, HEXB, IDO2, MTMR6., NOS1, PPT1, PAH, PLD3,
PPAT,.GALNT4,PRIM1, PRIM2, PAHA1,SMPD1, SDHA, SDHB, TK1,
TYMS
hsa04978 Mineral absorption 6 1.7E—03 STEAP1,FTHI,FTL,HMOX1,MT1E,MT2A
hsa00600 Sphingolipid metab- 6 2.4E—03 ASAH1,DEGS1,GLA,GBA,NEU1,SMPDI1
olism
hsa04610 Complement and co- 7 2.5E—03  F2,F13A1,C3,PLG,SERPINCI1,SERPINDI, TFPI
agulation cascades
hsa00230 Purine metabolism 11 2.7TE—03 NTS5E, POLA1, POLDI1, POLD2, POLD3, POLE, POLR3C, POLR3F,
PPAT,PRIMI1.PRIM2
hsa03410 Base excision repair 5 4. 0E—03 POLD1,POLD2,POLD3,POLE,NTHL1
hsa03420 Nucleotide excision 5 1.4E—02 POLDI1,POLD2,POLD3,POLE,ERCC2
repair
hsa00603 Glycosphingolipid 3 3.1E—02 GLA,HEXA,HEXB
biosynthesis
hsa00830 Retinol metabolism 5 3.9E—02 UGT1A1,UGT2B7,A0X1,CYP1AT,RETSAT

ulation cascades) FI{H ft. & 4t (Digestive system) 1
RO 5 7 43 WU (Mineral absorption) .
2.2.3 &G LmAE AL

XF 300 A2 55 88 U HEAT M 4 A E 7 43 B 45 R I
5, 25 5 & 1 3% 18 78 40 L it (Cytoplasm) 1 £
27.67% H M #% (Nucleus) A 26. 00 % , 20 fd 4h (Ex-
tracellular) 77 14. 33 %, £k i & ( Mitochondrion) 43
8.67% ,JHi Ik (Plasma membrane) H 6. 67 %% , ¥ Hilf 14
(Lysosome)f 9.33% . N 5 M (Endoplasmic reticu-
lum) A 4.33%,

o 13(4.33%)
@B Endoplasmicreticulum 9(3.00%) .
@D Mitochondrion 26(8.67%)
() Plasma membrane -
@9 Nucleus 83(27.67%) \ 20(6.67%)
@B Extracellular
@0 Lysosome
@B Cytoplasm
W Cthers 28(9.33%) 78(26.00%)
43(14.33%)
Total=300
5 7R T A A E A
Fig. 5 Subcellular localization of proteins

2.2.4 Thik HBV X8 X423 & A

o PLE R B S o B B MANZBL,
SORTI1,ERCC2,PRIM1,POLA1,.POLD2,.POLDI1,
POLE.PRIM2,POLD3, HGF,LAMCI1,SDC1 %%
H 45 des(rhamnosyl) verbascoside ¥ & FF 95 7 % V)
KGR 2.,

% 2 des(rhamnosyl) verbascoside &b I2 HepG2. 2. 15 {AfE /5
HERREZEH
Table 2 Differentially expressed protein of HepG2. 2. 15 cells

treated with des(rhamnosyl) verbascoside

RIS IR

& E{ Protein Expression P
Protein L . . P value
description situation

MANZ2B1 Lysosomal alpha-mannosi- Up 9. 70E—05
dase

SORT1 Sortilin Up 2.13E—02

ERCC2 General transcription and Down 1. 22E—02
DNA repair factor ITH heli-
case subunit XPD

PRIM1 DNA primase small subunit Down 1. 72E—04
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ESE
Continued table

" o
- & T B
. Protein Expression
Protein d A . . P value
escription situation

POLA1 DNA polymerase alpha cat- Down 3.42E—05
alytic subunit

POLD2 DNA polymerase delta sub- Down 1. 11E—03
unit 2

POLD1 DNA polymerase delta cat- Down 4. 20E—04

alytic subunit

POLE DNA polymerase epsilon Down
catalytic subunit A

.38E—04

o

PRIM2 DNA primase large subunit Down 1. 69E—04

POLD3 DNA polymerase delta sub- Down 2.29E—04
unit 3

HGF Hepatocyte growth factor Up 1. 42E—04

LAMCI Laminin subunit gamma-1 Down 1.16E—03

SDC1 Syndecan-1 Down 1. 20E—02

Note: "Up" means up-regulated, "Down" means down-regulated.

2.2.5 HBVAMXZFKEZGMIERNSH

PG 13 2EREAT A 1L D EREN
FHE FEHz, 18 13, AR EAEH W R A 27 %,
PPI 54 P f<<1.0E—16 (& 6).

MAN2B1
éLAMCl @

Proteins are represented by nodes of different colors,and
the thickness of the connecting lines indicates the strength of

their interactions.
& 6 R BT- SR LR R A B

Fig. 6 Network analysis of protein-protein interactions
3 it
HBV J& T 1& iF DNA Jif & , HBV Jg G 2 i 5 4
(28 3 T A= ) 0, ™ A AT RE £ T BN RE AL R
i BRI E A B BT L 2. K SOk iR
KB, v B2 KT R R o BAT BT R B P
PR AL AL 55 B2 40 ) HBV &1 30 A4 9 & 0

TP e L B AR N 4 S )  MAPK 5
JAK-STST % {5 538 % 8 95 5. #hog g . BA
Yt HBV AE FH B B 25 a0 24 9 [ Angelica sinensis
(Oliv.) Diels ], # & [ Astragalus membranaceus
(Fisch. ) Bunge %5, i B A § I 42 = HLAK 952 L 3T
RALTAEE TR, PRIk e B 245 ] ] 3 o 0 T 2 ek Bt
HBVY™ i85 % B0, A5 H B 4R B AL & 9
des(rhamnosyl) verbascoside & #t HBV 1% £,
L HARPLH 3 A . HIHE R des (rhamnosyD)
verbascoside it HBV M HLH, A& 8 5238 & TMT &
P 9 228 15 A 24 9 1 191 4H R X BR2H 1Y 22 S R kAT
K, & B4 300 D2 AEA Hd 109 4> EIHE R,
IATHER, ANEAKKFHGE 2 —MiE
T 20 B P A T 422 D 2 JBE D £ 4 7 A= o DA TG D4R
YL FR R A AR T L 20 AN R 4 43 R Ik
JH-£F 440 1 B S48 bR 22—, 24 U 2 48 A ek 28 ), i
x| H AR U 22, DT AR AT 4E 4 1V A e ) 4
SR 4 . AR5 #E des (rhamnosyl) verbasco-
side fEF T HepG2. 2. 15 4} )5 . & A4 K A+
HGF 1, 1fif )24 &% 8 11 LAMCL, # 52 11 SDC1
5240 i A RE 5T 4H 3 T A AR 24 ) T RR A A 2 2
o 25 5 | S 1 S A5 DA T S 3 S A DR A L (H R
PR I BL ]k 5 2 ik — 2B B

Sortilin-1 (SORT1) /& —Fh Z Fie {2 1A, 7T )iz
Z 5 JR T VPS10P S5y Z A K ik . % &
AT B & T VPS10 25 R 50 1 0 25 A e /R OF 4 I 5z
FURBEARS  HNT AR R 4 05 2 AR R &
PEFIE2 A, SORTT J2 %5 il A 1 % 1Y 56 B 2
F1 I b AT RE A U R 8 B P R R — E BT
HBV B BF 58 % 8L, IFAE SORT1 & H &KX
JFIE HBsAg Fe3k 52 G 6 . MAN2BI R 4 %
a- H & HH T I L 1 W R TE AR RE SV L A R A G BEE R A
P Wi R ol A AR T

HBV JE& G A5 o 280 4 B B A 58 40 i 55 2ot
2, HBV reDNA BE0CZE 40 1A N L SR )5 76 40 i 9
DNA %4 i i fb T 3 kb 55 K 6 19 B 10 B
cccDNA, % 2 & HBV H 3 & H a3 al™ , M
HBV 14 A i Jil 40 o i) L 3L DN 345 i 7 H: 200
Y FREEREZEM . ERCC2 & —Fp i fb & <5 1Y 12
e . 25BN M EFRUIBREBE. KR E
B, 4 des (rhamnosyl) verbascoside £ F T
HepG2. 2. 15 40 i j5 , ERCC2., PRIM1 . PRIM2 . PO-
LA1.POLD3,POLD2,POLDL,POLE [# % ik /K *F
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B & N 5 3k KEGG 1 PP 43 8 & B, ERCC2 5
DNA 4 i f# 1k % # PRIM1, PRIM2, POLAT,
POLD3,POLD2, POLDI, POLE Z [&] 17 1 # H.1f
FHEANTZ 18 BT G oL 0 ) DNA R A i 19 76 o, 4l
HBV DNA A9 % il % 2|41l . /2 des(rhamnosyl) ver-
bascoside T HBV W) £ F L il i8 75 B ¥ — FZ WA
G3HT

4 ZHig

AT TMT bric 8 H BT R T 2 des
(rhamnosyl) verbascoside Tl HepG2. 2. 15 45
M2EFRBEN, KRG T HH S5 HAEZ EA
300 Ff 22 RIKE H L P A 109 B EIREH 191 F
THEH, GO BESMERLKAAAREEST
= ISR 7/ U N e e i = RS I
KEEG M & £ ME R EARNA 13 FERFREN
A B . A0 E AL BT A R R B 25 S R IR A
EEAL T A0 M TR A A%, o )l 27, 6704 AN
26. 0000 s LU AL T HIAN A 8 H B 20 o7 14. 3304,
W 5E 28 R ATy Je S 0 8 Bt < R 25 B0 545 4 1
ICW) 2L L

&k
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Quantitative Proteomics Study of Anti-HBV Effects of Des(rh-
amnosyl) verbascoside

DENG Jie' ,ZHAO Tongshiyao' , MOU Junfei' , LIANG Chengqin®,ZHOU Xianli' " "

(1. College of Intelligent Medicine and Biotechnology, Guilin Medical University, Guilin, Guangxi, 541004, China; 2. College of
Pharmacy,Guilin Medical University, Guilin, Guangxi, 541004, China)

Abstract:In order to explore the activity and mechanism of des(rhamnosyl) verbascoside against hepatitis B
virus (HBV) in wvitro, the des (rhamnosyl) verbascoside was used as an experimental drug to intervene
HepG2. 2. 15 cells. The experiment was divided into drug intervention group and control group. Tandem Mass
Tag (TMT) proteomics method was used to analyze the extracted total protein. The results showed that a to-
tal of 300 differentially expressed proteins were screened,of which 109 proteins were up-regulated and 191
proteins were down-regulated. Gene Ontology (GO) analysis showed that the differentially expressed pro-
teins were mainly involved in DNA replication, glycosphingolipid metabolic process,cell proliferation,and oli-
gosaccharide catabolic process and other biological processes,as well as DNA polymerase activity, serine-type
carboxypeptidase activity, DNA primase activity and other molecular functions. The results of Kyoto Encyclo-
pedia of Genes and Genomes (KEGG) analysis showed that the differentially expressed proteins were mainly
involved in metabolism, genetic information processing, and organismal systems and other related signaling
pathways. Subcellular localization analysis showed that most of the differentially expressed proteins were lo-
calized in the cytoplasm and nucleus. A total of 13 proteins closely related to anti-HBV were screened in this
study. Through quantitative proteomics, it is preliminarily revealed that des (rhamnosyl) verbascoside may
play an anti-HBV role in vitro by increasing HGF,SORT1,MAN2BI and reducing the expression of PRIM1,
PRIM2,POLA1,POLD3,POLD2,POLDI,POLE.ERCC2,LAMC1,SDCI and other proteins.

Key words: des (rhamnosyl) verbascoside; proteomics; HBV; bioinformatics; Lindernia ruellioides (Colsm. )
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