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FHJC TR 422 T 28 DN MRS A - Al v Hk B 0 v 42 0 1
3 mLKREE S TR AR IR L (MH) , FER$E
JR (37 °C. 280 r/min) #R¥E, 557 16~18 h X%
W1 ME HWOGEE Ay, FFK R WTE MH R 755 5%
FEPFRRE R A,=0. 002 (£710° CFU/mL), % H.
1.2 ¥y

PN OB R B W B TR 2 A i B2 5 R R 2 B
BRI, RIET /B2 B A R
" (IS 2309003) . #F PN ¥ K 42 1 4 mg/mL e J&
Sel iR T Jo W MH B3 32, 4 °C'F 2 500 r/min, R
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THCE T 0. 22 pm BYUEE TP DEBRTA, M. L5
AR HERR T 2 R A BT L R ST A DR R R S
SR 7/
1.3 XA
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(R LB YR A R AR, 15 J21950) .
1.4 ME

AWy B A FE W B VY BE S Telstar 23 6] (#15
BIO II Advance) ; 25 SIRGFEIRIG B J5 M 550 5256
HEARAF (B5 THZ-D); fHIRIERAEN [ 1
[E BINDER (5 KBF-240); 848360 EE 11
H S AU AR (Bl V-1100); ZII6E
HrAN A 3 2E E Molecular Devices (-5 SpectraMax
ID3); MR KERIEH HA =7 (B 770006) ;
& 5 N0 ML H E E WIGGENS (B 45
BIOCEN 22R).
2 XWHE
2.1 PNTTRRER EIE4H4A

M4 CCK8 Wi S5, PN %1 35 40 itd JC 5% i Y
T R R 2 mg/mlL, VABCYRETF R 5 225000 . 5
a5 4y % BB 2 (Control 40 ) il PN 41 . Control ZH
MRSA A F i, PN 4l MRSA # ¥ &£ N 2 mg/mL ()
PN T 24 ho 2T XSH AR
2.2 BEBK % & R M iX 3 (ELISA) 4 ] PN x¢
MRSA a5 PGN. LTA 4%+

R4 150 B 45 225K 43 il 15 5 L (3 PGN
FLTA B ) . ARuEFL (b3 fE i +HRP B +PGN Al
LTA PUiK) FIEESFL (PN A A +HRP [ +PGN Fl
LTAHUR) , & 3IANEA . T&L5MmAR
PR B bR o S AT EEDIRE 5 100 plL, BRI BhRAT,
AR, 37 CIRE 2 h BEJEFRWAR, Ay
R ICHUAR TAEW 100 wL, B ERTRIHRIG, 37 °C

E 1 he KT RALIMZ LW 50 pL, FEBFARYL
KR 450 nm AL A ME .
2.3 #4Fe st (TEM) MESMRSA e85 5

MH P37 35 55 2 th B BE T 2 A,,=0. 002, il
A PN i HiZ 9 BF 4 2 mg/mlL, [A]AH% BN MH P
WG FRIEAE S AR IR, 37 'C. 80% RH B 46
B3 24 hy M54 °CTF 3000 r/min, R=8.2 cm, B
O 15 min WA AR o & R 4% 13 — 1 3 1 [
SE L 1% GEIR 1E GE 1 h, PBS 28 PO VR 3 W,
5 min/AR, HABREENEROK . A Y R,
BT T A . AR SRR S 2 S0k (6]
2.4 #HFampHE AR (RNA-Seq) # K i it PN
T FMRSA #4 25 248 % A& A
2.4.1 FESVKIN . FESEATSCEEREEZ AT, 4T RNA
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# cDNA %
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$23k# (adapter) [ Reads; U8 N (ASHf 2 kL)
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20) FHE KT 50% 19 Reads.
2.4.5 FLikOHT: R HTSeq FAE X 45K M b4 T
FEHF IR0, BN union, — G, fHH
FPKM B A 0. 1 8% 115 Ay H iy 35 R 75 22 58 1Y) 1
2.4.6 ZRFERIEHNGIT: BT DESeq B4 UAT
TR R AR, 25 T ROk R R O Sk Y B 7
qvalue<0. 05, FikZE 558k log 2FCI>1,
2.5 ERFEAKLRIAEESAT

2SS FRIBFERPERAME (GO) FESIIR
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A, B RNA MR JE =A, < Hi B A 5T x40 ng/pL,
H PrimeScript™ RT reagent Kit with gDNA Eraser #f
1T cDNA L5553 o BT cDNA FE & 40 5 B & RT-
qPCR JX W& & 10 pL 2xMaster Mix, 10 pg/mL
PCR I T 751945 0.5 pl, SRR 18 pL,
5000 r/min 250> 10 min. $F 18 WL 1R G X 1 Y
2 wL cDNA LA 96 LAk, & 1 5 8 B IR A -
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BT, BN 60°CLEI A E 99°C, 244
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sRNA NS HEIA .
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3.1 PN *FMRSA 28 i PGN #= LTA % %%

5 Control 40 Fb %, PN4H PGN., LTA /KM%
(P<0.05), W32,

%2 24 PGN.LTA /KM (x+s)

2H 5 PGN(pug/mL) LTA(p.g/mL)
Control 2§ 8 758. 10+579. 90 735. 12428, 54
PN 4 7090. 92+931. 19 625. 61£26. 85"

5 Control 4 Fb45, #P<0. 05

3.2 PN & MRSA %8 L% 1 5 69 % 7@

5 Control 4 b4, PN 414k 43 2430 1) 40 B 40
Wi EW L KA R, AN S 2R RO . I
K 1, Control 21 . PN #H 40 Mg BE = B 43 51 Sl
(48.09+7.08) . (44.02+3.35) nm, 24H[8] 2% 547

FEH 51731 (5103") Ff?’j?/b %i‘l‘%%ﬁ% (P<O 05)0
P
MraY  LifE514#  ACGAATGTAGCAATCCCACT 270 3.3 PN MRSALH AL 930
FWEI%  GOTACCTGTATCTCCCAT 3.3.1 PR . A SR R Q20 75 98%
selB FIBI  CAAGGAGGTAGCACGATT 103 P E, Q3034978 95% LA |, % W 3 030 o i 4
T4 CCTTGTGGGCTACAAATAAC e, ATIN F TAYIE B A Hr. W33,
murC BS54 TCGGAATTAAAGGTTCTGGC 73
TUEY  CGATCCTTGAACTTCATGTCCT x3 WPEdRgT
femA  LUi#51%  GCCATACAGTCATTTCACG 132 FEAR BT AR 020 Q30(%) GC %A
TW51%  GGTACAGCAGTAAGTAAGCA - (%) (%)
murD  E¥#514  CCAAAGCAACAAACACGC 200 Control & 1 23672782 0.02  98.13  96.91  41.00
TH5¥  GACCGATTTCCCTTGACTAT Control HAEZ2 16222276  0.02 98.12  96.89  40.81
femB  L¥#514  GCCATACAGTCATTTCACG 132 Control & 3 17311070  0.02  98.16  96.96  40.99
TH51¥  GGTACAGCAGTAAGTAAGCA PN&EK 1 18897522  0.02 98.19  97.01  41.32
16s BB TTCTGGTCTGTAACTGACGCTG 299 PNEX 2 18510406 0.02 98.25  97.10  41.02
TSI CGAAGGGGAAGGCTCTATCT PNEX 3 15030210 0.02 98.17  97.00  41.33
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24 ] LA e K36 . P<0. 05 MZE S A G E X,
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H552 40 R FEERRIRIER, Hrp £k LFER
2854, FET IR 2674, FHEMFEE X
PR, 25 5 F 34O Bifi 3k DR 38 ok & A8 Ak 1T % A= T

PNZH

1 24N REIE S8 L
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3.3.3 ZRFRIKFEN GO FEMEEE . 55240%
SRIBEA GO RAaFE LY (BP). 41
MiZH 4y (CC) FN4yFIiRE (MF), Weids ERE
T 30 A9 2% B EIR I (&13) . HIE 3 A%, PN
T MRSA J& 1 25 5 21k JE 1Y BP R 2 & 478 E 1k
WE AR YRR R A e A L A TR
AR A AP AR s CC T AR AR AN A
ISR MRS E . AR AN MF R 2R AR
AR R BTG PE . S FIEYE . PR
.

3.3.4 2R RIBIEN KEGG il i & £/ Hr ik 2 .
ZRRBFEFILFES KE 5 HE, ZRA%IT
S0 X (P<0.05) BYHT 20 45 i ik R
LD R ARG IR . 0 S IR 1Y) A ik S 3 s I
LK 4

Microbial metabolism in diverse environments

Rich factor

E4 255 HKEGG &40 Hrss &

3.4 PN AT MRSA A& B A % ve 69 1o E

5 Control 41 . %% , PN 41 MraY. MurD.
FemA . FemB Z& K AL (P<0.05), MurC. sgtB
FEH IR (P<0.05)., WS,
4 TFig

HZEE PN o FOMBHE Y PN (TR, 7T
MSCINEFR R L=k, NERNIEZH .
PN ELAG ARS8 b 0l {3 00 e i TR, SR 2 B
57 RBL, PNEAPIE . Uo7, PuiE . o
BLAR G S SSE/EH . ABESE & B, PN RE 3 il
MRSA 4o BE , [ I 2H B RE AR OC 153 PGN FT LTA 7K
S, R 40 M BE AR € L MraY . MurD, MurC,
FemA. FemB. sgtB#ik, SEALIRIT/N . A1k

RS 2HANMIREASCIEIN FIR HUAK (ots)

25 MraY MurD MurC femA sgtB femB
Control 4 1. 09+0. 08 0. 95+0. 09 0. 94+0. 05 1. 000. 07 0. 94+0. 07 1. 02+0. 01
PN4] 0. 56+0. 02 0. 47+0. 03 2. 12+0. 09 0.91+0. 03 2.44+0. 13 0. 89+0. 02
PiH <0. 05 <0.05 <0. 05 <0. 05 <0.05 <0. 05
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Effect and mechanism of Panax Notoginseng on methicillin—resistant staphylococcus aureus cell wall

FENG Xiaoyu' LYANG Weifeng2 , XIA Yuwen' ,WEN Bo',ZHANG Lulu' ,AN Hongsa] ,GE Fengj, TAN YongI

(1. Institute of Basic Research in Clinical Medicine, China Academy of Chinese Medical Sciences, Beijing100700, China;2. Medical
Experimental Center, China Academy of Chinese Medical Sciences, Beijing100700, China; 3. School of Life Science and Technology,
Kunming University of Technology Kunming 650500)

ABSTRACT Objective To explore the effect and mechanism of panax notoginseng (PN) on methicillin-resistant staphylococcus
aureus (MRSA) cell wall. Methods There were PN treatment group and control group in this study. MRSA in control group was not
intervened, while MRSA in PN group was intervened by 2 mg/mLPN for 24 hours. The effects of PN on wall peptidoglycan (PGN ) and
wall phosphate (LTA)in MRSA cells were detected using ELISA. The effect of PN on the thickness of MRSA cell wall was observed
through transmission electron microscopy. Genes related to the efficacy of PN were screened using RNA Seq technology, then these
genes were verified by RT-PCR. Results Compared with the control group, the levels of PGN and LTA in MRSA in PN group were
significantly reduced (P<0.05). In PN group, the number and volume of bacteria in dividing stage increased, the dividing membrane of
bacteria was blurred and the cell wall thickness was thin (P<0.05). There were 552 different genes between the two groups. Compared with
the control group, 285 genes in PN group were up—regulated and 267 genes were down—regulated. Biological processes (BP) related to
differential genes are mainly concentrated in redox, precursor metabolites and energy production, cellular amino acid catabolism and
aerobic respiration, cellular components (CC) are mainly concentrated in cellular anatomical entities, cellular organs and non—membrane
organelles, and molecular functions (MF) are mainly concentrated in redox enzyme activity, structural molecular activity and electron
transfer activity. The differential genes enriched 85 signal pathways, including fatty acid and lysine degradation. The differential genes
MraY, MurD, MurC, FemA, FemB and sgiB are related to MRSA cell wall. Compared with the control group, the expressions of MraY,
MurD, FemA and FemB in PN group decreased (P<0.035) , while the expressions of MurC and sgtB increased (P<0. 05). Conclusion PN
exerts the therapeutic effect on MRSA by inhibiting its cell wall which is related to reducing the expression of cell wall-related genes and
promoting the degradation of fatty acids and lysine.
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