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Figure 3.43. Staphylococcus aureus. Percentage (%) of invasive isolates resistant to meticillin (MRSA), by country, EU/
EEA countries, 2012
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Emergence of plasmld-medlated colistin resistance
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Yi-Yun Lo, YangWang®, Timothy R Walsh Ling-Xian Yi, RongZhang, James Spencer, Yohei Dov, Guabao Tian, Baalei Dang, XianhuiHuang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiagjie Chen, Luchao Ly, Dandan He, Hongwei Zhoo, Zisen Liang, Man-Hua Liv, YarwhongShea

Summary

Background Until now, polymyxin resistance has involved chromosomal mutations but has never been reported via  toncet infez 05 2005,
horizontal gene transfer. During a routine surveillance project on antimicrobial resistance in commensal Escherichia ™ %3-5%

coli from food animals in China, a major increase of colistin resistance was observed. When an E wli strain, SHP45, fubished o

possessing colistin resistance that could be transferred to another strain, was isolated from a pig, we conducted :::t:m:?o -

further analysis of possible plasmid-mediated polymyxin resistance. Herein, we report the emergence of the first ) yoo i
plasmid-mediated polymyxin resistance mechanism, MCR-1, in Enterobacteriaceae. Soo Commstnint paga 132
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o Methicillin-
resistantS. aureugMRSA
Vancomycir

resistantS. aureugVISA and VRSA)

Antibiotics
A A A A
Bacteria
strain HAE OMBAC

2 >32 8 8 8 1
16 >32 8 16 8 1
>32 >32 >32 >32 >32 8

32 >32 8 32 16 >32

IP exhibited the most potent a18i aureusctivity among various AMPs .
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% viable bacteria
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SMSSA MIC 1.252.5>g/ml
RMSSA MIC 520>g/ml

-®-S-MSSA
#-R-MSSA
-4 MRSA

0 1.25 2.5 5 10 20
Concentration of BMAP-28 (ug mL™)



MSSA MRSA

A
1000 1000
750
@
m.
:
m.
n.
A C20:1
12 * o
S —_— B
o 10 1000
[ 8]
©
2 8 750+
e
- 6
ks 5001
& 4 2
t 250
g 2
[
[a 0 1]
MSSA  MRSA

Bacteria



llllllllllllllllllllllllllllllllllllllllll

1. 10° CFU/mlI
BMAR28 100> Anl

2. 37R/
3. 0, 15, 30, 60

.
-------------------------------------------

BMAR28 15

E. aecium

Shorttime-killingassay
.

Viable cell number
(log10CFUmIt)

O O
Omin  15min 30min 60min
Time (min)
0-R BMAP-28 -#-R non-treated
-O-S BMAP-28 -8-S non-treated

6
S
4
3
2

R (resistant) E.faecalis
S (sensitive) E.faecium



BMAR28 Isopropy! alcohol

Live/dead
staining

Live

[tgreen
Dead

yed

Scanning
electron
microscopy
(SEM)




A)

B)

cell-membra

nnnnnnnmn

R

Change in cell-membra

T
it

urface-charge

sy TNAAAAAN
dubeeuuuby

ne fluidity

o

BBA, Rashnkdumariyaet al (2015)



(A)

L-PG
PE

http://d.hatena.ne.jp/wishes_on_stars/

- P 2 = (35:10:4)
® B 3 e .~
\‘“'J‘” 52
s §
g &
$ ¢



(B)

’--------_N

|—h
’—-------------------------~
/’ \\\
Cle:1l C18:0 l_..;
12 *%* 10
10 * / http://d.hatena.ne.jp/wishes_on_stars
8 ¢ LY —
8 § hospholipid molecule
6 i
6 |
4 4 !
2 2 I
0 0 :
E. E. E. E. I
faecalis faecium faecalis faecium 'I
\\ ,I

~

--------------------------'



\_

dit operon : DAlanin

mprF: Phosphatigiglycerol
lysin

pgsA: Phosphatidylglycerol
synthase
cls: Cardiolipinsynthase




< -
Yes

HIV-1 InfluenzaA

A/PR/8/34 (H1N)
PLoSOne 2011, Barlow et al.
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