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Comprehensive understanding of bacterial adaptation mechanism in diabetic host
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Diabetic patients are sensitive to infection caused by Staphylococcus aureus
and the infectious diseases become severe. However, the molecular mechanisms in S. aureus to adapt
the host environment to cause the severe infection in diabetic patients were unknown. In this study,
we performed comprehensive gene expression analysis of S. aureus in the body of diabetic silkworm

and normal silkworm, and identified genes involved in metabolic pathways necessary for adapting to
the diabetic host environment. Comprehensive gene expression analysis showed that expression of the
genes encoding enzymes_involved in the synthesis of branched chain amino acids of S. aureus was
elevated in diabetic silkworm. These gene-disrupted mutants are necessary for infection against
diabetic silkworms but are not required for that against normal _silkworms. These results suggest
that Staphylococcus aureus adapts to diabetic host conditions via elevated branched chain amino acid
synthesis.



2210
19

(n )

(Zimmet et al., 2001)

5%

(Powlson AS, et al., 2010)

(Baker et al., 2006; Joshi et al., 1999; Kanafani et
al., 2009; McAlister et al., 2005)

(Kaito C, et ., 2002)

(Matsumoto Y, et al.,
2011)

o

Kaito (Kaito C et d.,
2002)

@

(Matsumoto Y et al., 2015)

10
5
1 1.1g/
18-24
27
®
Kaito (Kaito C et d.,
2005) Tryptic soy broth
(TSB) 37
50 ml 5
ml 150 /
1000
©)
Kaito
(KatoCetal. 2002) 5 1
27
( )
5
@ ml) 27
(27Gx 3/4. )
0.05 ml
27
®)
18
Qiagen RNA
mini-kit RNA
RNA
RNA-seq

CLC genomic work bench

®

PCR



(Inoue et al.,
2001)

o

RNA-seq

89

@

ilvD

IvD
(R)-2,3-Dihydroxy-3-methylpentanoate
(R)-2,3-Dihydroxy-3-methylbutanoate

(5)-3-Methyl-2-oxopentanoic
acid 3-Methyl-2-oxobutanoic acid

( ) llvB lvC
IlvD
«c )
ilvB, ilvC
ilvB, ilvC ilvD

ilvB ilvC

®




20

(DAn in vivo invertebrate evaluation system
for identifying substances that suppress
sucrose-induced postprandial hyperglycemia.
Matsumoto Y, Ishii M, Sekimizu K. Scientific
Reports. 6:26354, 2016 ( )
DOI: 10.1038/srep26354.
(2)A critical role of mevalonate for
peptidoglycan synthesis in Staphylococcus
aureus. Matsumoto Y, Yasukawa J, Ishii M,
Hayashi Y, Miyazaki S, Sekimizu K.
Scientific Reports. 6:22894, 2016 (

) DOI: 10.1038/strep22894.
(3)Evaluation of anti-diabetic drugs by using
silkworm, Bombyx mori. Matsumoto Y,

10.1038/strep11180.

(11)Phenotypic and genomic comparisons of
highly vancomycin-resistant Staphylococcus
aureus strains developed from multiple
clinical MRSA strains by in vitro mutagenesis.
Ishii K, Tabuchi F, Matsuo M, Tatsuno K,
Sato T, Okazaki M, Hamamoto H,
Matsumoto Y, Kaito C, Aoyagi T, Hiramatsu
K, Kaku M, Moriya K, Sekimizu K. Scientific
Reports. 5:17092, 2015 ( ) DOI:
10.1038/strep17092.

(12)Usefulness of silkworm as a model
animal for understanding the molecular
mechanisms of fungal pathogenicity. Ishii M,
Matsumoto Y, Sekimizu K. Drug Discov

Sekimizu K. Drug Discov Ther. 10:19-23,
2016 ( )

DOI: 10.5582/ddt.2016.01017.

(4)A hyperglycemic silkworm model for
evaluating hypoglycemic activity  of
Rehmanniae Radix, an herbal medicine.
Matsumoto Y, Sekimizu K. Drug Discov
Ther. 10:14-8, 2016 ( )

DOI: 10.5582/ddt.2016.01016.

(5)Dividing phase-dependent cytotoxicity
profiling of human embryonic lung fibroblast
identifies candidate anticancer reagents.
Inagaki Y, Matsumoto Y, Tang W, Sekimizu

Ther. 9:234-7, 2015 ( )

DOI: 10.5582/ddt.2015.01052.
(13)Identification and methods for
prevention of Enterococcus mundtii infection
in silkworm larvae, Bombyx mori, reared on
artificial diet. Nwibo DD, Matsumoto Y,
Sekimizu K. Drug Discov Ther. 9:184-90,
2015 ( )

DOI: 10.5582/ddt.2015.01036.
(14)Compounds in a particular production lot
of tryptic soy broth inhibit Staphylococcus
aureus cell growth. Ishii M, Matsumoto Y,
Sekimizu K. Drug Discov Ther. 9:178-83.

K. Drug Discov Ther. 10:195-200, 2016 (

) DOI: 10.5582/ddt.2016.01049.
(6)Acute oral toxicity test of chemical
compounds in silkworms. Usui K, Nishida S,
Sugita T, Ueki T, Matsumoto Y, Okumura H,
Sekimizu K. Drug Discov Ther. 10:57-61,
2016 ( )

DOI: 10.5582/ddt.2016.01025.

(7)Using silkworms to establish alternative
animal models for evaluation of drug-induced
tissue injury. Inagaki Y, Matsumoto Y,
Sekimizu K. Drug Discov Ther. 10:40-3,
2016 ( )

DOI: 10.5582/ddt.2016.01023.
(8)Usefulness of silkworm as a host animal
for understanding pathogenicity of
Cryptococcus neoformans. Ishii M,
Matsumoto Y, Sekimizu K. Drug Discov
Ther. 10:9-13, 2016 ( ) DOI:
10.5582/ddt.2016.01015.

(9)Diabetic silkworms for evaluation of
therapeutically effective drugs against type Il
diabetes. Matsumoto Y, Ishii M, Hayashi Y,
Miyazaki S, Sugita T, Sumiya E, Sekimizu K.
Scientific Reports. 5:10722, 2015 (

) DOI: 10.1038/strepl0722.
(10)Fluorescence imaging for a noninvasive
in vivo toxicity-test using a transgenic
silkworm expressing green fluorescent
protein. Inagaki Y, Matsumoto Y, Ishii M,
Uchino K, Sezutsu H, Sekimizu K. Scientific
Reports. 5:11180, 2015 ( ) DOI:

2015 ( )

DOI: 10.5582/ddt.2015.01030.

(15)Current use of silkkworm larvae (Bombyx
mori) as an animal model in
pharmaco-medical research. Nwibo DD,
Hamamoto H, Matsumoto Y, Kaito C,
Sekimizu K. Drug Discov Ther. 9:133-5,
2015 ( )

DOI: 10.5582/ddt.2015.01026.
(16)Niemann-Pick disease type C2 protein
induces autophagy and inhibits growth in
FM3A breast cancer cells. Adachi T,
Matsumoto Y, Inagaki Y, Sekimizu K. Drug
Discov Ther. 9:282-8, 2015 ( )
DOI: 10.5582/ddt.2015.01036.

(17)A novel mutation in the vras gene of
Staphylococcus aureus contributes to reduce
susceptibility against daptomycin. Su J,
lehara M, Yasukawa J, Matsumoto Y,
Hamamoto H, Sekimizu K. J Antibiot

(Tokyo). 68:646-8, 2015 ( )
DOI: 10.1038/ja.2015.42.
(18)Transgenic silkworms expressing

human insulin receptors for evaluation of
therapeutically active insulin  receptor
agonists. Matsumoto Y, Ishii M, Ishii K,
Miyaguchi W, Horie R, Inagaki Y, Hamamoto
H, Tatematsu K, Uchino K, Tamura T,
Sezutsu H, Sekimizu K. Biochem Biophys
Res Commun. 455, 159-64, 2014 (
) DOI: 10.1016/j.bbrc.2014.10.143.
(19)Evaluation of the hypoglycemic effects



of the herbal medicine Rehmanniae Radix
using a hyperglycemic silkworm model.
Matsumoto Y and Sekimizu K. Alternatives
to Animal Testing and Experimentation.
19, 1-6, 2014 ( ) DOI:

(20)Niemann-Pick disease type C2 protein
induces triglyceride accumulation in silkworm
and mammalian cell lines. Adachi T, Ishii K,
Matsumoto Y, Hayashi Y, Hamamoto H,
Sekimizu K. Biochem J. 459, 137-47, 2014

( ) DOI: 10.1042/BJ20130876.
28
D
99 10 67
C )
(2
99 10 67
C )
(©)
60 10 1-2
( )
4
10 7 31
~8 2 ( )
5) N-acetylglucosamine
malate
89 ( ) 2016
3 2325
(6)
89 ( ) 2016
3 2325
()
BMB2015 ( ) 2015 12 14
(8 GlcNAc-mal
9 (
) 2015 11 23-25
€)

98 (
) 2015 10  29-30
(10) HMG-CoA

60 ( )
2015 9 19
(11)
HdvA/Hbp
GIcNAc-mal

14
2015 ( ) 2015 9
12-13
(12)
HdvA Hbp
GlcNAc-mal

27 - ( )
2015 9 45
(13)

23 13

2015 & 309 2

(14)
( ) 2015 8 6
(15)
B_
15
( ) 2015 6 27

(16)Cryptococcus neoformans

36 ( ) 2015
6 27-28
(17) Polyamines increase in response to
hyperglycemia and protect organisms from sugar
toxicity.
Yasuhiko Matsumoto, Kyohei Higashi, Kazuei
Igarashi, and Kazuhisa Sekimizu

Gordon Research Conferences —Polyamines -,




2015 6 14-19 , Waterville Valley Resort,
Waterville Valley, NH, America,

(18)Role of HdvA in adaptive mechanism of
Saphylococcus aureus to diabetic  host
environment

88
2015 3 26-28
(19)Saphylococcus  aureus regulates  toxin
production via CvfB, a novel RNA binding
protein, identified using a silkworm infection
model
Yasuhiko Matsumoto
International Conference on Antimicrobial
Resistance, Novel Drug Discovery and
Development: Challenges and Opportunities
India (New Delhi) 2015 3 2-3
(20)

6
2015 1 19-20
2D
27
2014 12 5-7
(22) Hbp
HdvA
GlcNAc-mal
2014
2014 11 29
23) GlcNAc-mal
87
2014 10 15 -18
(24)
26
2014 9 19-20
2% GlcNAc-mal
8
2014 8 6-8

(26) GlcNAc-mal

59
2014 8 4
27) NPC2
14
2014 4 26
(28) -N-
14
2014 4 26
0
o) 0

https://www.teikyo-u.ac.jp/affiliate/la
boratory/fungal_center/

Researchmap
http://researchmap. jp/Matsumon1980/

o
MATSUMOTO YASUHIKO
60508141
@
®

SEKIMIZU KAZUHISA

90126095



