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Examination of the persistent infection mechanism of Helicobacter pylori by
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Helicobacter pylori is a pathogenic bacterium involved in diseases, for
example, chronic gastritis, gastric ulcer, and gastric cancer. Since phages often have useful genes
for host bacteria, phage lysogenization to bacteria can confer the bacteria the traits such as
survival strategy in the environment and pathogenicity. In recent years, lysogenic phage infecting
H. pylori has been discovered. Since many defective phages have been often found In the H. pylori
genomes, the traits are expected to be conferred to H. pylori by phage infections. However, the
traits of H. pylori by phage lysogenization are hardly understood. In this study, lysogenization of
H. pylori phages was clarified to improve the bacterial mobility.



Helicobacter pylori

50%
MALT
B
12 3
KHP30  KHP40 A B
NY43 KMT83 & 25 50 75 100 125
4,5 A ORF3 ORF11
826 kbp 2 DNA { 150 175 20 25 250
4,5 KHP30 A F(‘)ip,C;RFN ORF17 ORF29
KHP30 KHP30 B1., 77—YkHp30. (A) BFEM
Rk B8) Z7—Y7/ LEE.
KHP30
6
KHP30
KHP30
KHP30
6 KHP30
6 KHP30
KHP30
KHP30
-
)
KHP
% B =
é/ N A X
!
[e) :‘;‘gﬂ’i‘i 9 @77—9‘0’@8
ATHS — ) BEk b

/ T
. > o
K&t : 0 Y AORRERRMUEICHES

B) R 2. KHP30#k7 7 — Y OAELL
0) MRNA ERY BORBRERANOFTS




D)

KHP30 NY43 30
300
KHP30 3401
2
Brucella broth 10% 1.5%
0.5% C02 10% 37
NY43
KHP30 PCR
6 KHP30 3401
2
Rapid Urea Broth clarithromycin,
metronidazole, amoxicillin, sitafloxacin
NY43 strain NY43-cure1 strain NY43-cure2 strain
/'r\ /\/‘I' 7"’:’-
~ ~f
S /‘5"
300 PCR & 7.3 /:
KHP30 PCR )
6 PCR
KHP30
3401
mRNA
— Iumina  MiSeq 3. NY43#k & KHP307 7 — S BUEH D
- & (A Z5L%ek. (B) BE
CLC Genomic Workbench . N
Kigith £ TOEEN M.
A)
57 63/110
50 15730
90 45/50
KHP30 NY43 NY43
NY43cure 2
clarithromycin, metronidazole, amoxicillin, sitafloxacin 4
NY43 NY43cure 2
NY43cure 2 3A

NY43

NY43cure

2



3B NY43cure 2

B)
300 100
KHP30 PCR 3 PCR
3
3 DNA PCR
DNA
6] mMRNA D)
(9] mRNA
RNA DNA
D)
KHP30
90%
NY43
KHP30
1. YuZC, etal.ISMEJ, 9, 871-881, 2015.
2. Sakaguchi Y, et al. Proc Natl Acad Sci U SA, 102, 17472-17477, 2005.
3. UchiyamaJ, et al. ISME Journal, 8, 1949-1952, 2014.
4. UchiyamaJ, et al. Applied and Environmental Microbiology, 79(10), 3176-3184, 2013.
5. UchiyamaJ, et al. Journal of Virology, 86(20), 11400-11401, 2012.
6. Uchiyamal, et al. FEMS Microbiology Letters, 363(16), pii: fnwl157, 2016.
7. Takeuchi H, KiraM, Konishi S, Uchiyama J, et a. Microbiology (Reading), 164(16), 877-882, 2018.



23 18 3 4

Adriaenssens EM, Sullivan MB, Knezevic P, van Zyl LJ, Sarkar BL, Dutilh BE, Alfenas-Zerbini P, 165

Lobocka M, Tong Y, Brister JR, Moreno Switt Al, Klumpp J, Aziz RK, Barylski J, Uchiyama J, et

al.

Taxonomy of prokaryotic viruses: 2018-2019 update from the ICTV Bacterial and Archaeal Viruses 2020

Subcommittee

Arch Virol NA
DOl

10.1007/s00705-020-04577-8

Uchiyama Jumpei Murakami Hironobu Sato Reiichiro Mizukami Keijiro Suzuki Takehito Shima 240

Ayaka Ishihara Genki Sogawa Kazuyuki Sakaguchi Masahiro

Examination of the fecal microbiota in dairy cows infected with bovine leukemia virus 2020

Veterinary Microbiology

108547 108547

DOl
10.1016/j .vetmic.2019.108547

Madarame Hiroo Uchiyama Jumpei Tamukai Kenichi Katayama Yukie Osawa Nanako Suzuki Kaoru 8

Mizutani Tetsuya Ochiai Hideharu

Complete Genome Sequence of an Adenovirus-1 Isolate from an African Pygmy Hedgehog (Atelerix 2019

albiventris) Exhibiting Respiratory Symptoms in Japan

Microbiology Resource Announcements NA
DOl

10.1128/MRA.00695-19

Imai Masashi Mine Kouhei Tomonari Haruna Uchiyama Jumpei Matuzaki Shigenobu Niko Yosuke 91

Hadano Shingo Watanabe Shigeru

Dark-Field Microscopic Detection of Bacteria using Bacteriophage-Immobilized Si02@AuNP 2019

Core?Shell Nanoparticles

Analytical Chemistry

12352 12357

Dol
10.1021/acs.analchem.9b02715




Kishimoto Tatsuma Ishida Waka Fukuda Ken Nakajima Isana Suzuki Takashi Uchiyama Jumpei 63
Matsuzaki Shigenobu Todokoro Daisuke Daibata Masanori Fukushima Atsuki
Therapeutic Effects of Intravitreously Administered Bacteriophage in a Mouse Model of 2019
Endophthalmitis Caused by Vancomycin-Sensitive or -Resistant Enterococcus faecalis
Antimicrobial Agents and Chemotherapy NA
DOl
10.1128/AAC.01088-19
Murakami Hironobu Todaka Haruna Uchiyama Jumpei Sato Reiichiro Sogawa Kazuyuki Sakaguchi 537
Masahiro Tsukamoto Kenji
A point mutation to the long terminal repeat of bovine leukemia virus related to viral 2019
productivity and transmissibility
Virology 45 52
DOl
10.1016/j .virol .2019.08.015
Imanishi Ichiro Uchiyama Jumpei Tsukui Toshihiro Hisatsune Junzo Ide Kaori Matsuzaki 11
Shigenobu Sugai Motoyuki Nishifuji Koji
Therapeutic Potential of an Endolysin Derived from Kayvirus S25-3 for Staphylococcal Impetigo 2019
Viruses 769 769
DOl
10.3390/v11090769
Kanno Kazuki Tsurukawa Yukine Kamisuki Shinji Shibasaki Hisanobu Iguchi Keita Murakami 72
Hironobu Uchiyama Jumpei Kuramochi Kouji
Novel neuroprotective hydroquinones with a vinyl alkyne from the fungus, Pestalotiopsis 2019
microspora
The Journal of Antibiotics 793 799

DOl
10.1038/s41429-019-0213-9




Kanno Kazuki Tsurukawa Yukine Kamisuki Shinji Shibasaki Hisanobu Iguchi Keita Murakami 72

Hironobu Uchiyama Jumpei Kuramochi Kouji

Novel neuroprotective hydroquinones with a vinyl alkyne from the fungus, Pestalotiopsis 2019

microspora

The Journal of Antibiotics 793 799
DOl

10.1038/s41429-019-0213-9

Uchiyama Jumpei Takemura-Uchiyama lyo Matsuzaki Shigenobu 1898

Use of a Silkworm Larva Model in Phage Therapy Experiments 2018

Methods Mol Biol 173 181
DOl

10.1007/978-1-4939-8940-9_14

Uchiyama Jumpei Matsui Hidehito Murakami Hironobu Kato Shin-ichiro Watanabe Naoki Nasukawa 10

Tadahiro Mizukami Keijiro Ogata Masaya Sakaguchi Masahiro Matsuzaki Shigenobu Hanaki

Hideaki

Potential Application of Bacteriophages in Enrichment Culture for Improved Prenatal 2018

Streptococcus agalactiae Screening

Viruses 552 552
DOl

10.3390/v10100552

Meier-Kolthoff Jan P. Uchiyama Jumpei Yahara Hiroko Paez-Espino David Yahara Koji 8

Investigation of recombination-intense viral groups and their genes in the Earth’ s virome 2018

Scientific Reports 11496

DOl
10.1038/s41598-018-29272-2




Uchiyama Jumpei Mizukami Keijiro Yahara Koji Kato Shin-ichiro Murakami Hironobu Nasukawa 6
Tadahiro Ohara Naoya Ogawa Midori Yamazaki Toshio Matsuzaki Shigenobu Sakaguchi Masahiro
Genome Sequences of 12 Mycobacteriophages Recovered from Archival Stocks in Japan 2018

Genome Announcements

pii: e00472-18

DOl
10.1128/genomeA.00472-18

Murakami Hironobu Uchiyama Jumpei Suzuki Chihiro Nikaido Sae Shibuya Kaho Sato Reiichiro 253

Maeda Yosuke Tomioka Michiko Takeshima Shin-nosuke Kato Hajime Sakaguchi Masahiro Sentsui

Hiroshi Aida Yoko Tsukamoto Kenji

Variations in the viral genome and biological properties of bovine leukemia virus wild-type 2018

strains

Virus Research 103 111
DOl

10.1016/j -virusres.2018.06.005

Takeuchi Hiroaki Kira Mizuki Konishi Sayuri Uchiyama Jumpei Matsuzaki Shigenobu Matsumura 164

Yoshihisa

Polymorphisms in the Helicobacter pylori NY43 strain and its prophage-cured derivatives 2018

Microbiology 877 882
DOl

10.1099/mic.0.000665

Uchiyama Jumpei Shigehisa Ryu Nasukawa Tadahiro Mizukami Keijiro Takemura-Uchiyama lyo 163

Ujihara Takako Murakami Hironobu Imanishi Ichiro Nishifuji Koji Sakaguchi Masahiro

Matsuzaki Shigenobu

Piperacillin and ceftazidime produce the strongest synergistic phage?antibiotic effect in 2018

Pseudomonas aeruginosa

Archives of Virology 1941 1948

DOl
10.1007/s00705-018-3811-0




Ujihara Takako Uchiyama Jumpei Nasukawa Tadahiro Ando Hiroki Murakami Hironobu Ohara 163
Naoya Ogawa Midori Yamazaki Toshio Daibata Masanori Sakaguchi Masahiro Matsuzaki Shigenobu
Recovery of mycobacteriophages from archival stocks stored for approximately 50 years in Japan 2018
Archives of Virology 1915 1919
DOl
10.1007/s00705-018-3788-8
Adriaenssens EM, Wittmann J, Kuhn JH, Turner D, Sullivan MB, Dutilh BE,, Jang HB, van Zyl LJ, 163
Klumpp J, Lobocka M, Moreno Switt Al, Rumnieks J, Edwards RA, Uchiyama J, et al.
Taxonomy of prokaryotic viruses: 2017 update from the ICTV Bacterial and Archaeal Viruses 2018
Subcommittee
Archives of Virology 1125 1129
DOl
10.1007/s00705-018-3723-z
Matsuzaki Shigenobu Uchiyama Jumpei Takemura-Uchiyama lyo Ujihara Takako Daibata Masanori 1693
Isolation of Bacteriophages for Fastidious Bacteria 2018
Methods Mol Biol 3 10
DOl
10.1007/978-1-4939-7395-8_1
21(3)
2018
142-144

DOl
10.11266/jpan.21.3_142




14(4)

2018
Small Animal Dermatology 19-25
DOI
14(4)
2018
Small Animal Dermatology 34-35
DOI
17
2018
11-16
DOI

55

5

Imanishi I, Uchiyama J, Matsuda T, Mizukami K, Shimakura H, Nasukawa T, Kamiie J, Kurata K, Fujimura M, Shimakura K,

Nishifuj K, Sakaguchi M

IgE reactivity to allergens isolated from Pacific cod (Gadus macrocephalus) fish in dogs with canine atopic dermatitis

American Academy of Allergy Asthma and Immunology 2019 Annual Meeting

2019




S13

75

2019

S13

19

71

2019

86

2019

2020




IgE

2020

2020

S6

2020

GBS

87

2020




S6

87

2020

GBS

93

2020

93

2020

93

2020




93

2020

endolysin

93

2020

Omics analysis in fecal transplantation therapy for Clostridioides difficile infection

93

2020

93

2020




Staphylococcus pseudintermedius

93

2020

S102@AuNP -

9 CSJ 2019 — —

2019

2019

2019




endolysin

2019

Brighton

2019

162

2019

162

2019




Analysis of gut microbiota and metabolite in fecal transplantation therapy for Clostridioides difficile infection

92

2019

Staphylococcus pseudintermedius

92

2019

Potential improvement of prenatal Group B Streptocuccus screening using phages

92

2019

56

2019

2019




Imanishi I, Uchiyama J, Matsuda T, Mizukami K, Shimakura H, Nasukawa T, Kamiie J, Kurata K, Fujimura M, Shimakura K,
Nishifuj K, Sakaguchi M

IgE reactivity to allergens isolated from Pacific cod (Gadus macrocephalus) fish in dogs with canine atopic dermatitis

American Academy of Allergy Asthma and Immunology 2019 Annual Meeting

2019

Nasukawa T, Uchiyama J, Taharaguchi S, Ota S, Ujihara T, Matsuzaki S, Murakami H, Mizukami K, Sakaguchi M

Optimization of virus purification by CsCl density gradient using general centrifuge

EMBO Workshop, Viruses of Microbes

2018

Fukuda K, Kishimoto T, Ishida W, Suzuki T, Uchiyama J, Matsuzaki S, Daibata M, Fukushima A.

Therapeutic effects of bacteriophage & EF24C-P2 on Enterococcus faecalis endophthalmitis in mice

5th World Congress on Targeting Infectious Diseases: Targeting Phage & Antibiotic Resistance 2018

2018

Uchiyama J, Mizukami K, Yahara K, Kato S, Murakami H, Nasukawa T, Ohara N, Ogawa M, Yamazaki T, Matsuzaki S, Sakaguchi M

Recovery of mycobacteriophages from archival stocks stored for approximately 50 years in Japan

EMBO Workshop, Viruses of Microbes

2018




Kishimoto T, Ishida W, Suzuki T, Uchiyama J, Matsuzaki S, Daibata M, Fukuda K, Fukushima A.

Therapeutic effects of intravitreous bacteriophage on vancomycin resistant enterococcal endophthalmitis in mice

5th World Congress on Targeting Infectious Diseases: Targeting Phage & Antibiotic Resistance 2018

2018
20
2018
2018
2018
3

2019




2019

30

2019

2018

2018




IgE

2018

The near-atomic resolution cryo-EM structure of the infectious Staphylococcus bacteriophage S13

56

2018

2018

2018

Therapeutic effects of bacteriophage ¢ EF24C-p2 on Enterococcus faecalis endophthalmitis in mice

2018

2018




endolysin

2018
2018
KHP30 Helicobacter pylori
2018
2018
B
2018
2018

Jumpei Uchiyama, Keijiro Mizukami, Koji Yahara, Shinichiro Kato, Hironobu Murakami, Tadahiro Nasukawa, Naoya Ohara, Midori
Ogawa, Toshio Yamazaki, Shigenobu Matsuzaki, Masahiro Sakaguchi

Recovery of mycobacteriophages from archival stocks stored for approximately 50 years in Japan

2018

2018




2018

2018

2018
2018

2018
2018

2018

2018




S13

2018

2018

Ichiro Imanishi, Jumpei Uchiyama, Ayumi Mizutani, Kaori lde, Motoyuki Sugai, Koji Nishifuji

Recombinant endolysin of bacteriophage S25-3 preferentially targets Staphylococcus aureus and prevents pustule formation in

a mouse model of bullous impetigo

63

2018

2018

pp- 44-48 514 pages

2020- 006483 2020
2018-44407 2018
2018-114145 2018




(Matsuzaki Shigenobu)

(00190439) (16401)
(Hayashi Shunji)

(40260765) (32607)
(Sakaguchi Yoshihiko)

(70403491) (32607)
(Mimuro Hitomi)

(80396887) (14401)




