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The association of gene mutation with clinical characyter in MRSA infection
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Methicillin-resistant Staphylococcus aureus (MRSA) is a_common pathogenic
bacterium that causes nosocomial and community-acquired infections. MRSA infection can cause severe
illness not only in immunocompromised patients but also in healthy people. Therefore, the
understanding the pathogenesis and developing novel therapeutic option are of important. We have
focused on the association between bacterial gene and clinical phenotype on MRSA infection. We
revealed that the bacterial genotype affects the clinical characteristics of MRSA infection.
Moreover, The frequency of gene mutations on resistant gene loci were gradually decreased along with

the increased sensitivity of beta-lactam antibiotics. Then, we found that D-Serine inhibits the
attachment and biofilm formation of MRSA by reducing the expression of the related genes. These
results highlight the association of gene mutation with phenotype of infection.

MRSA



MRSA
MRSA
MRSA
NRSA
MRSA
MRSA
D-
MRSA
MRSA
12
cna
cna
MRSA

2050 610

MRSA 1970
1 4 1900
MRSA
MRSA154
MRSA 4
1
12

1. MRSAQ IR BREICBAHLELFERER ML

(4%H2015-056620, Int ) Infect Dis. 2020 Feb;91:22-31.)
S LI+ L AR
100
(%);
g

]
gaoll
&

|
7 ”l‘ lillwl e

MEFER

P T T

2S5 R48— A (n=18) B (n=76)
cnaZER L cnaRi8

D (n=23)
cnaRi8




cna
cha
cna

MRSA

154

NRSA

D- (Ser)

cna
) cna

cna
MRSA

cha

MRSA

blaz (845bp)

2001-2002 20102012 2013-2015
(n=67)

(n=26) (n=55)

2. MRSA®DFEF|i 1R EBEF (X RFNICERT D

blaR1 (1757bp)

2001-2002 2010-2012 2013-2015
(n=26) (n=67) (n=55)

=

MRSA

Ml

=
= 7
2 o
s z
g m
3
g £
g g
g
=3 )
=] 3
3
w £
- ]
(]
=1 ;?r
3
] 2
S 5
z 2
=, o
o
= 3

0 gene mutation (%) 100
(# of mutant/# of samples)

J Infect Chemother 2020 Jun;26(6):604-610.

(MRSA)

cha

D-

MRSA

@
S

MRSA

The thickness of the periteneum
(pm)

D-Ser

E3. D-t) U IEMRSADAT—T VBB R = FEREL1-

*%

Cont

£

Cont MRSA MRSA -
onf e . pen.of MR;SA
UM D-Ser ¥
n=8) (n=11) (n=11) T e

Biochem Biophys Res Commun. 2021 Jan 22;537:50-56.

D-Ser




D-Ser
Biochemical and Biophysical
Research Communications



10 10 1 9

Iwata Y, Sakai N, Yoneda I, Senda Y, Sakai-Takemori Y, Oshima M, Nakagawa-Yoneda S, Ogura H, 22

Sato K, Minami T, Kitajima S, Toyama T, Yamamura Y, Miyagawa T, Hara A, Shimizu M, Furuichi K,

Matsushima K, Wada T.

D-Serine inhibits the attachment and biofilm formation of methicillin-resistant Staphylococcus 2021

aureus

Biochem Biophys Res Commun. 50-56
DOl

10.1016/j .bbrc.2020.12.078.

Iwata Y, Kitajima S, Yamahana J, Shimomura S, Yoneda-Nakagawa S, Sakai N, Furuichi K, Ogura H, 24

Sato K, Toyama T, Yamamura Y, Miyagawa T, Hara A, Shimizu M, Ohkawa R, Kurano M, Yatomi Y, Wada

T.

Higher serum levels of autotaxin and phosphatidylserine-specific phospholipase A 1 in patients 2021

with lupus nephritis

Int J Rheum Dis. 231-239
DOl

10.1111/1756-185X.14031

Minami T, lwata Y, Wada T. 40

Renal complications in coronavirus disease 2019: a systematic review 2020

Inflamm Regen. 31
DOl

10.1186/s41232-020-00140-9

Makino T, lzumi K, Hiratsuka K, Kano H, Shimada T, Nakano T, Kadomoto S, Naito R, lwamoto H, 11

Yaegashi H, Shigehara K, Kadono Y, Nakata H, Saito Y, Nakagawa-Goto K, Sakai N, Iwata Y, Wada

T, Mizokami A.

Anti-proliferative and anti-migratory properties of coffee diterpenes kahweol acetate and 2021

cafestol in human renal cancer cells

Sci Rep 675
DOl

10.1038/s41598-020-80302-4




Toyama T, Kitagawa K, Oshima M, Kitajima S, Hara A, lwata Y, Sakai N, Shimizu M, Hashiba A, 21

Furuichi K, Wada T.

Age differences in the relationships between risk factors and loss of kidney function: a 2020

general population cohort study

BMC Nephrol. 477
DOl

10.1186/s12882-020-02121-z.

Nguyen VA, Ogura K, Matsue M, Takemoto N, Mukai K, Nakajima Y, Hoang TL, lwata Y, Sakai N, Wada 11

T, Hashimoto W, Okamoto S, Ichimura H.

Novel Hyaluronate Lyase Involved in Pathogenicity of Streptococcus dysgalactiae subsp. 2020

equisimilis

Front Microbiol 552418
DOl

10.3389/fmicb.2020.552418.

Iwata Y, Satou K et al 91

Collagen Adhesion Gene Is Associated With Bloodstream Infections Caused by Methicillin- 2020

Resistant Staphylococcus Aureus

Int J Infect Dis 22-31
DOl

10.1016/j.ijid.2019.11.003.

Yasuda H, lwata Y, Nakajima S, Furuichi K, Miyake T, Sakai N, Kitajima S, Toyama T, Shinozaki 24

Y, Sagara A, Miyagawa T, Hara A, Shimizu M, Kamikawa Y, Sato K, Oshima M, Yoneda-Nakagawa S,

Kaneko S, Wada T.

Erythropoietin Signal Protected Human Umbilical Vein Endothelial Cells From High Glucose- 2019

Induced Injury

Nephrology (Carlton) 767-774

DOl
10.1111/nep.13518.




Nakade Y, lwata Y, Furuichi K, Mita M, Hamase K, Konno R, Miyake T, Sakai N, Kitajima S, Toyama 3

T, Shinozaki Y, Sagara A, Miyagawa T, Hara A, Shimizu M, Kamikawa Y, Sato K, Oshima M, Yoneda-

Nakagawa S, Yamamura Y, Kaneko S, Miyamoto T, Katane M, Homma H, Morita H, Suda W, Hattori M,

Wada T.

Gut microbiota-derived D-serine protects against acute kidney injury. 2018

JCI Insight. 97957
DOl

10.1172/jci . insight.97957

Wada Y, Gonzalez-Sanchez HM, Weinmann-Menke J, lwata Y, Ajay AK, Meineck M, Kelley VR. 30

IL-34-Dependent Intrarenal and Systemic Mechanisms Promote Lupus Nephritis in MRL-Faslpr Mice. 2019

J Am Soc Nephrol. 244-259

DOl
10.1681/ASN. 2018090901

The gut-kidney axis in diabetic kidney disease

63

2020

2018







