
ISSN 2436-8113 
 
 

 Annual Report 
 of 
 Kobe Institute of Health 
 L（2022） 
 
 
 

神戸市健康科学研究所報 
 
 
 
 

 

 

第 50 巻 
 
 

 

 
2 0 2 2 

 
 
 
 

神戸市健康科学研究所 
神戸市中央区港島中町 4丁目 6番 5号 

4-6-5 Minatojima-nakamachi, Chuo-ku, Kobe 650-0046, Japan 

 





 

 

50  

 

3 4

3

3

 

 

3 2

1

BA.5

 

 

 

 

 

 

4 9  

 

 



I
1 1
2 2
3 2
4 4

I
1 5
2 9
3 16

II
1

1 25
2 25
3 26
4 28

2 30

37

I

1 39

2 44

II 47

III 55

59



 

 

 

 

 

 

 

 

4  





1
2
3
4
5

6

1

2

1
2
3
4

1 5 1



2 4 5 1

3





4 3

339,834 539,846

0 507,142

0 26,352

0 6,352

0

159,958

48,029

7,944

32,910

42,900

28,940

19,039

114

14,659 H9

2,046 H21

2,068 H20

2,755 H21

4,484 H21



 

 

 

 

 

 

 

 
 

       
3  





 

 

1 6 (

) 4 ( 3

) 11

 

 

3 8 3

( 31 )  

(

) 3

3 1

 

 

41

28 8

 

 

1

 

( 15

) 13 1

 

( )

( )

 

 

( )

3  



 

3  

 6  2020

2  

8  2020  

49 (2021) 3

11 (

)

(

)  

 

29

 

(GLP)

 

LA(Laboratory Accident) LA

( ) ( )

( )

( ) ( )

GLP  

( )

 

( ) ( )

( coli

)

(

) (

)

( ) (2

)  

 

4 2 28 ( ) 

 

 

 

 

 

 

 

1

2

RT-PCR

 



VNTR

 

 

3 12 9 ( ) 10 ( ) 

 

 

 

 

 

(

)

 

(

5 3 )  

5 20  

 

 

 

 

2  

) ( 3 10 15 ) 

Web

8 7 ( 1 ) 

 

 

3  

1 ( 3 7 8 ) 

 

 

 

 

: 

Mycobacterium avium complex

 

 

COVID-19  

 

 

5

 

 

2 ( 3 9 7 ) 

 

3 ( 3 11 22 ) 

: 

Mycobacterium avium complex

 

 

 



3

 

 2 7 8

3

3 2

 

(

)

 



 

     

14

2 17

 

3

PCR

PCR

 

 

4 (

)

 

 

O157 O26 O111

MLVA

 

3

6 ( 1)  

3

3

1

 

19 15

( 2)  

6 5 2

2  

59 O VT1

VT2 1 O 1

 

6 9 27

36 ( 3)

4 (44%) 7 (26%)

21



3

 2  

1 3 ( ) 

2 3  

  
 

* * **  

Salmonella O9  2 0 0 0 2 

Campylobacter jejuni 6 0 0 0 6 

Clostridium perfringens 2 0 0 0 2 

Staphylococcus aureus 5 0 0 0 5 

 15 0 0 0 15 

 19 4 3 0 26 

*  

**
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

  
  

 

1 7 15  6 4    

2 8 5  1 1    

3 11 29  1 1    

4 12 23  10 7 12 22  G.II  

5 12 31  9 7 12 29    

6 3 5  2 1    



3 3  

 

 

3  ( )  

(%) 4 5 6 7 8 9 10 11 12 1 2 3  

 

 
         9    9 

44 
         4    4 

 

 

       2 2 15 8   27 
26 

       0 1 6 0   7 

 

 
         9    9 

0 
         0    0 

 

 

         12    12 
0 

         0    0 

 

 
         9    9 

0 
         0    0 

 

 

         12    12 
0 

         0    0 

 

 
              

 
              

 

 

              
 

              

        2 2 24 8   36 
 

        1  4 1   6 

(VNTR)

(QFT)

 

 

4 3  

  

3 160 QFT

154 QFT 18

( 4)

( 5)  1

0  

 

5 28  

 H28 H29 H30 H31 R2 R3

VNTR  215 220 170 189 173 160

QFT  379 333 275 256 196 154

QFT  43 36 33 25 23 18

 QFT  
 

 
 

 

 

 154 
160 0 1 

 18 



 

( 6)  

4

 

51

 

6 3  

 
 

 

 

  

 
 

 

  
E.coli 

 
 

 

 9           

 

 0           

 
0           

 
0           

 0           

 4           

 8           

 4           

(

) 
0           

 10           

 0           

 0           

 0           

 0           

 0           

 1           

 0           

 1           

 0           

 37           

 

3



186

5 4

1 ( 7)

1 2

 

102 21

( 8)

14  
 

7 3  

  
 

     

 42 5 0    

 144  4 1   

 186 5 4 1 0 0 

 

8 3  

      

 86 8 5 3 102 

 18 2 1 0 21 

(%) 20.9 25 20 0 20.6 

HIV

3 8

7 HIV-1 1

( 9)  

9 3 HIV  

     (%) 

 8 1 0 7 87.5 

3 1

 

 

1.  

A

4

 

2.  

2

PCR 12F 1 PCR

10A(1 )  

2

non-typable  

(CRE)

12

Klebsiella aerogenes (6 )

Enterobacter cloacae (3 ) Klebsiella pneumoniae (1 )

Escherichia coli (1 ) Enterobacter sp. (1 )

-

C -

Klebsiella aerogenes (6 ) Enterobacter cloacae (3 )

1 Enterobacter sp. EBC -

 

A -

Escherichia coli(1 ) Klebsiella pneumoniae(1 )

Escherichia coli CTX-M-1 TEM -



Klebsiella pneumoniae TEM

SHV CTX-M-1 -  

Legionella pneumophila

6 1 SBT(Sequence-based 

typing) ST1994  

6 A

3 B 3

A 3 T
emm emm11.0  emm77.0  emm81.0

emm11.0 emm77.0 2

ermA

B

Ia (2 ) II (1 )  

10 20

9 2

SFTS 2 8

 

RS

22,881

4,602 ( 10)  

1  

(COVID-19)

22,812 4,577 SARS-CoV-2

4,265

312 COVID-19

3

9,999

 

2  

69

 

RS 5

8

8

 

18 10

1

A 6 CA6

9 11

 

1 4

2

1 37  

2019/20 3

2

2021/22

A H3N2 B

 

3 1

GII  

1 2

 

 

2

1 ( 11)  

16 (4 11 ) 8 (7

11 4 ) CDC

42 8 2

 (

)

 

0  

21

51  



1)

2) 3)

 

 

4

 

3

II 

III 

10 3  

*( )  

 

11 3  

 

 
3  ( ) 

 
4 5 6 7 8 9 10 11 12 1 2 3 

A 6      1 1 8 1 1    12 

            1 1 

RS 1 3 2 1 1        8 

         1    1 

2     1         1 

37  1            1 

VZV  1            1 

SARS-CoV-2 * 

( ) 

1,624 

(310) 

797 

(2) 

98 

 

146 739 321 48 4 12 426 216 146 4,577 

 (312) 

 1,627 800 100 148 741 322 56 5 14 426 216 147 4,602 

 6,897 3,829 706 1,306 4,196 1,816 390 40 649 1,906 687 459 22,881 

 
3 ( ) 

 
4 5 6 7 8 9 10 11 12 1 2 3 

   1      1    2 

   1          1 



 

 

11

1 12

 

3

3 1

134

5,947  

22

167

2

2

 

34 12 28

370 5

26 12

27 52 1 2

 

13

 

GC-MS/MS LC-MS/MS

18

GC-MS/MS LC-MS/MS

251 GC-MS/MS 38

LC-MS/MS 70

61 5,437

1

2

16 12 23

38

 

3

45

135  

24 LC-MS/MS

3 72

1 1

 

9 5 4 18

ELISA

 

 

14 17



60 5   

82  

 

24 1

Cs-134 Cs-137

 

27 3 6 0306 1

27

9

 

27 7 23 0723 1

M1

1

 

3 8

14 18  

2

 

3

12 30

6

 

3 3

1 2

1 4

4 2

2 14  

 

9 4

GLP

4 2

 

 

202

5 1

 

GC-MS

LC-MS/MS

 LC-QTOF/MS

 

 

 



5

6  

15 5 30 101

49 3

TOC 3

pH Cl

TOC 6

6 12 45

42

10

144

10

pH TOC  

5

54

23 31

1

 

3 3 9

30 3

26

PFOS

PFOA

4

1

1

1

6

PFOS PFOA

 

3 6

1 24

23 10 15

1,2-

15 2

6 2 25

 

3 17

 

 

3

1

 

2005281 

2005282 2 5 2 8

PFOS

PFOA

PFOS PFOA

0.00005 mg/l 3

16

9 7

85 12



POPs

PFHxS 17

 

3 18  

H22 7

 

3

 

TOC  

 

COD  

5

3

 

2-

 

LC-MS/MS 2-

 

GC-MS (AIQS)

AIQS

920

3

AIQS

 

LC-MS/MS LC-QTOF/MS

3 25

 

 



1
3

G
L

C
C

M
M

S
S

pH

12
9

4
13

1
1

1

2
4

4
1

1
10

10

11
12

24
5

41
11

4
11

4
20

7
36

2

1
1

4
4

5

7
18

2
20

4
4

24

3
70

70
4

74

4
8

8

63
2

5
1

8
1,

25
3

4,
00

0
5,

25
3

4
2

5,
26

7

5
9

12
15

36
2

38

4
9

36
4

1
2

(
2

)
52

52

14
17

60
5

82
82

7
11

11

13
4

54
76

25
0

2
5

5
0

(
2

)
16

7
1,

36
7

4,
07

0
5,

43
7

20
7

10
8

8
18

17
60

5
82

18
5,

94
7



2
3

N
o.

C
a:

65
.9

84
%

,P
:2

4.
10

1%
,A

l:3
.5

46
%

,S
i:2

.0
02

%
,K

:1
.3

28
%

,S
r:1

.2
99

%

K
:3

9.
26

6%
,S

:3
6.

01
2%

,C
a:

23
.7

44
%

,F
e:

0.
52

4%
,Z

n:
0.

45
4%

C
a:

98
.5

80
%

S:
80

.5
78

%

C
a:

45
.3

88
%

,K
:3

1.
06

2%
,P

:7
.0

27
%

,S
:6

.0
99

%
,A

l:3
.3

47
%

,S
i:3

.0
93

%

N
a:

69
.6

30
%

,K
:1

0.
32

6%
,P

:7
.8

93
%

,S
:7

.5
43

%
,C

a:
3.

16
8%

20
2

20 20

7
R

3.
11

.2
9

C
la

do
sp

or
iu

m
sp

p

8
R

4.
2.

4
C

a:
75

.7
82

%
,P

:2
3.

81
2%

,K
:0

.3
42

%
,S

r:0
.0

60
%

,Z
r:0

.0
00

4%

C
a,

P

2
R

3.
5.

6

1
R

3.
4.

16

3
R

3.
5.

13
IR

X

4
R

3.
8.

4

5
R

3.
9.

28
SP

M
E-

G
C

/M
S

20
2

18
20

20
20

2

6
R

3.
11

.1
2

SP
M

E-
G

C
/M

S









 

 

 

 

 

 

 

 
    3  





1 R4.3.29 26

R3.5.20 Web
SARS-CoV-2

41
R3.6.9 Web COVID-19

3  1  

R3.6.24
SARS-CoV-2

R3.7.7

NGS R3.7.15

SARS-CoV-2 NGS

2

NGS
R3.9.27

R3.9.29

SARS-CoV-2 NGS

5

3  3  

R3.10.7
SARS-CoV-2

3  
R3.10.14

5



NGS R3.11.10

SARS-CoV-2 NGS

1

NGS
R3.11.12 Web

SARS-CoV-2

3 47

R3.11.19 Web

3  
R3.11.19

NGS R3.12.1

SARS-CoV-2 NGS

1

R3.12.6 Web

NGS R3.12.8
SARS-CoV-2 NGS

2

R3.12.13 Web
 

3  
R4.1.21 Web

R4.2.18 Web
 

Genomic features of Mycobacterium 
avium subsp. hominissuis isolated 
from pigs in Japan

Tetsuya Komatsu, ( :19 ), 
Tomotada Iwamoto, and Fumito 
Maruyama

Gigabyte 1–12, 2021

Seroepidemiological survey on pigs 
and cattle for novel K88 (F4)-like 
colonisation factor detected in human 
enterotoxigenic 

Yoshihiko Tanimoto, Miyoko Inoue, 
Kana Komatsu, Atsuyuki Odani, Ta-
kayuki Wada, Eriko Kage-Nakadai, 
Yoshikazu Nishikawa

Epidemiol Infect. 150, e6, 2022



Comparison of RT-PCR, RT-LAMP, 
and antigen quantification assays for 
the detection of SARS-CoV-2

Yoshihiko Tanimoto, Ai Mori, 
Sonoko Miyamoto, Erika Ito, Ken-
taro Arikawa, Tomotada Iwamoto

Jpn J Infect Dis. 75 (3): 249-253, 
2022

Whole-Genome Sequencing of Shiga 
Toxin-Producing  
OX18 from a Fatal Hemolytic Ure-
mic Syndrome Case.

Kenichi Lee, 13 , Natsuki 
Hama, Ryohei Nomoto, 4

Emerg Infect Dis. 2021 (5): 1509-
1512.

Occurrence of Carriage of Multidrug 
Resistant Enterobacteriaceae among 
Pregnant Women in the Primary 
Health Center and Hospital Setting in 
Surabaya, Indonesia.

Siti Rochmanah Oktaviani Sulikah, 
4 , Noriko Nakanishi, Ryohei 

Nomoto, 5

Microb Drug Resist. 2022(1):48-55.

A discernable increase in the severe 
acute respiratory syndrome corona-
virus 2 R.1 lineage carrying an 
E484K spike protein mutation in Ja-
pan.

Tsuyoshi Sekizuka, 7 , Ryohei 
Nomoto, 4

Infect Genet Evol. 2021 
Oct;94:105013.

Characterization of a Novel Plasmid 
in  Harbouring 

GES-5 Isolated from a Nosocomial 
Outbreak in Japan

Noriko Nakanishi, Shoko Komatsu, 
Tomotada Iwamoto, Ryohei Nomoto

J Hosp Infect. 2022 Mar;121:128-
131.

Complete Genome Sequences of 
Four  Strains 
Obtained from Saliva of Domestic 
Pigs in Japan

Ryohei Nomoto, Kasumi Ishida-Ku-
roki, Ichiro Nakagawa, Tsutomu 
Sekizaki

Microbiol Resour Announc. 2022 
Feb 17;11(2):e0124521.

False-positive results in SARS-CoV-
2 antigen test with rhinovirus A infec-
tion

Shogo Otake, Sonoko Miyamoto, Ai 
Mori, Tomotada Iwamoto, Masashi 
Kasai

Pediatr Int. 63(9):1135-1137, 2021

VOC-202012/01

Ct COVID-19

IASR Vol. 42 p101-102: 2021 5

SARS-CoV-2 RT-qPCR  

COVID-19

SARS-CoV-2 RT-qPCR

C:N:P

 Vol.46 No.3: 115-

122  202



20

FOODS & FOOD INGREDIENTS 

JOURNAL OF JAPAN 227(1) 50-56

2022

( )

VNTR

96 2021 6 18 Web

SARS-CoV-2 

RT-PCR 

LAMP  

  

  

 

3

 

2021 10 8 Web

SARS-

CoV-2

80 2021 12 21-23

SARS-

CoV-2

41 2021 6 9-10 Web

COVID19 3 2022 2 4 Web

K-mer 12

3

44 2021 12 1-3  

MBSJ2021 online

 48 2021 9 8-9 Web

VNTR 96 2021 6 18 Web

2021 11 15 Web



3 2021 11 19 Web

19

Legionella 

pneumophila

19

LC-MS 58 2021 11 25-26

Web

2- 24

MS

(MS )

2021 9 14 Web

2-

LC-MS/MS

LC-QTOF/MS

48 2021 11 18-19

Web



2













H28 H29 H30 H31 R2 R3

379 333 275 256 196 154

215 220 170 189 173 160

20 14 7 10 5 8

614 567 452 455 374 322

H28 H29 H30 H31 R2 R3

1,804 1,842 1,886 1,840 1,472 1,285 1

402 388 376 378 378 396

437 439 435 403 426 268 2

2,213 2,340 2,160 2,160 2,165 2,162 3

4,856 5,009 4,857 4,781 4,441 4,111

H28 H29 H30 H31 R2 R3

27,263 22,105 22,360 19,482 5,404 5,437 4

1,665 1,215 1,260 855 135 207 5

28,928 23,320 23,620 20,337 5,539 5,644

33,784 28,329 28,477 25,118 9,980 9,755

34,398 28,896 28,929 25,573 10,354 10,077

1 1 45  60

2  1   1  54

3  1   9  25

4 1 30 255

5    1   3  35



 

 

 

 

 

 

 

 

      4  





MALDI-TOF MS

SARS-CoV-2

Mycobacterium avium subsp. hominissuis



GC-MS LC-MS

LC-MS



 

 

 

 

 

 

 

 

 

I  





  50 39-43 2022 

 

 

 
 

 

 

 (DEC) DEC

 (EHEC)  (EPEC) 

 (ETEC)  (EIEC) 

 (EAEC) 5
1  (DAEC) 

2 DEC DEC

 

DEC

1 1

 

DEC

1

 

 

 

EHEC stx1 stx2  (stx2

stx2f

) EPEC eae ETEC

LT STh STp EIEC ipaH

EAEC aggR astA ETEC

CS6 cssB

DEC DAEC

afaB 12

 

National Center for Biotechnology Information 

(NCBI) Pathosystems Resorce Integration Center 

(PATRICK) 

clustalW
3-9

Primer3 Tm

FAM HEX Cy5 3  

 ( )

TSI

TSB

PBS 100 5

DNA  

 

Strain ID gene 

H29-109 stx1a / stx2a 

H29-116 stx2d 

H29-118 stx2f 

H22-036 LT / STh 

H23-278 STp / cssB (CS6) 

H22-039 eaeA 

H22-035 ipaH 

H22-038 aggR / astA 

H30-082 afaB 

 

PCR Probe qPCR Mix (2x) (Takara Bio  

) Thermal Cycler Dice Real Time 

System III (Takara Bio) PCR

(95 30 ) × 1 (95 5  60 30

) × 45  

stx1 stx2 ipaH

LT aggR astA afaB



 

 

eaeA cssB

 

DNA PCR

DEC

PCR

 

Mixture A stx

Mixture B–D

Thermal Cycler Dice Real Time 

System III  (FAM, HEX, Cy5) 

 

2020 astA

3000
10 astA

DEC

DEC DEC

ETEC CS6 cssB

DAEC afa

cdt 11 DEC

 

 

 

1) Jesser KJ, Levy K. (2020) Updates on defining and 

detecting diarrheagenic Escherichia coli pathotypes. 

Curr Opin Infect Dis. 33(5): 372-80. 

2) Servin AL. (2014) Pathogenesis of human diffusely 

adhering Escherichia coli expressing Afa/Dr adhesins 

(Afa/Dr DAEC): current insights and future challenges. 

Clin Microbiol Rev. 27(4): 823-69. 

3) Tzschoppe M, Martin A, Beutin L. (2012) Int J Food 

Microbiol. (2012) A rapid procedure for the detection 

and isolation of enterohaemorrhagic Escherichia coli 

(EHEC) serogroup O26, O103, O111, O118, O121, 

O145 and O157 strains and the aggregative EHEC 

O104:H4 strain from ready-to-eat vegetables. 152(1-2): 

19-30. 

4) Harada T, Iguchi A, Iyoda S, Seto K, Taguchi M, 

Kumeda Y. (2015) Multiplex real-time PCR assays for 

screening of Shiga toxin 1 and 2 genes, including all 

known subtypes, and Escherichia coli O26-, O111-, and 

O157-specific genes in beef and sprout enrichment 

cultures. J Food Prot. 78(10): 1800-11. 

5) Iijima Y, Tanaka S, Miki K, Kanamori S, Toyokawa M, 

Asari S. (2007) Evaluation of colony-based 

examinations of diarrheagenic Escherichia coli in stool 

specimens: low probability of detection because of low 

concentrations, particularly during the early stage of 

gastroenteritis. Diagn Microbiol Infect Dis. 58(3): 303-

8. 

6) Liu J, Gratz J, Amour C, Kibiki G, Becker S, Janaki L, 

Verweij JJ, Taniuchi M, Sobuz SU, Haque R, Haverstick 

DM, Houpt ER. (2013) A laboratory-developed TaqMan 

Array Card for simultaneous detection of 19 

enteropathogens. J Clin Microbiol. 51(2): 472-80. 

7) Vu DT, Sethabutr O, Von Seidlein L, Tran VT, Do GC, 

Bui TC, Le HT, Lee H, Houng HS, Hale TL, Clemens 

JD, Mason C, Dang DT. (2004) Detection of Shigella by 

a PCR assay targeting the ipaH gene suggests increased 

prevalence of shigellosis in Nha Trang, Vietnam. J Clin 

Microbiol. 42(5): 2031-5. 

8) Osawa K, Raharjo D, Wasito EB, Harijono S, Shigemura 

K, Osawa R, Sudarmo SM, Iijima Y, Shirakawa T. 

(2013) Frequency of diarrheagenic Escherichia coli 

among children in Surabaya, Indonesia. Jpn J Infect Dis. 
66(5): 446-8. 

9) Hidaka A, Hokyo T, Arikawa K, Fujihara S, Ogasawara 

J, Hase A, Hara-Kudo Y, Nishikawa Y. (2009) Multiplex 



 

 

real-time PCR for exhaustive detection of diarrhoeagenic 

Escherichia coli. J Appl Microbiol. 106(2): 410-20. 

10) Kashima K, Sato M, Osaka Y, Sakakida N, Kando S, 

Ohtsuka K, Doi R, Chiba Y, Takase S, Fujiwara A, 

Shimada S, Ishii R, Mizokoshi A, Takano M, Lee K, 

Iyoda S, Honda A. (2021) An outbreak of food poisoning 

due to Escherichia coli serotype O7:H4 carrying astA for 

enteroaggregative E. coli heat-stable enterotoxin1 

(EAST1). Epidemiol Infect. 149: e244. 

11) Taieb F, Petit C, Nougayrède JP, Oswald E. (2016) The 

Enterobacterial Genotoxins: Cytolethal Distending 

Toxin and Colibactin. EcoSal Plus. 7(1). 

  

  



   

 
D

EC
 

Ta
rg

et 
N

am
e 

Se
qu

en
ce

 ( 
5' 

- 3
' ) 

Pr
od

uc
t s

ize
 (b

p)
 

Fi
na

l c
on

c (
M

) 
Re

fe
re

nc
e 

M
ix

tu
re

 A
 

 
 

 
 

 
 

 
EH

E C
 

stx
1 

stx
1-

Fw
 

G
G

TT
A

CA
TT

G
TC

TG
G

TG
A

CA
G

TA
G

CT
 

71
 

0.2
 

3 
 

 
 

stx
1 -

Rv
 

G
CA

TC
CC

CG
TA

CG
A

CT
G

A
TC

 
 

0.2
 

3 
 

 
 

stx
1 -

Pr
ob

e 
[F

A
M

]-A
CG

TT
A

CA
G

CG
TG

TT
G

C-
[M

G
B]

 
 

0.2
 

3 
 

EH
E C

 
stx

2a
bc

de
g 

stx
2-

Fw
 

G
A

A
CG

TT
CC

G
G

A
A

TG
CA

A
A

T 
63

 
0.2

 
3 

 
 

 
stx

2 -
Rv

 
CT

CC
A

TT
A

A
CG

CC
A

G
A

TA
TG

A
TG

A
 

 
0.2

 
3 

 
 

 
stx

2 -
Pr

ob
e 

[H
EX

]-A
G

TC
G

TC
A

CT
CA

CT
G

G
T-

[M
G

B]
 

 
0.2

 
3 

 
EH

E C
 

stx
2f

 
stx

2f
-F

w
 

G
TT

CC
G

TG
A

G
CC

A
A

A
A

A
CA

G
 

90
 

0.2
 

4 
 

 
 

stx
2f

-R
v 

TA
TT

CG
CT

TC
CC

A
CA

A
A

A
CA

 
 

0.2
 

4 
 

 
 

stx
2f

-P
ro

be
 

[C
y5

]-A
TT

G
TT

G
G

A
G

A
CA

G
G

G
CG

G
CC

A
TT

-[B
H

Q
2]

 
 

0.2
 

4 
M

ix
tu

re
 B

 
 

 
 

 
 

 
 

ET
E C

 
LT

 
LT

-F
w

 
A

A
G

A
G

CG
G

CG
M

A
A

CA
TT

T 
70

 
0.2

 
5 (

m
od

ifi
ed

) 
 

 
 

LT
-R

v 
CA

A
TG

G
CT

TT
TT

TY
TG

G
G

A
G

TC
T 

 
0.2

 
5 (

m
od

ifi
ed

) 
 

 
 

LT
-P

ro
be

 
[F

A
M

]-A
G

G
TC

G
A

A
G

TC
CC

G
G

G
CA

G
TC

A
A

-[T
A

M
RA

] 
 

0.2
 

5 
 

ET
E C

 
ST

h 
ST

h-
Fw

 
A

G
A

A
TC

A
G

A
A

CA
A

A
TA

TA
A

A
G

G
G

A
A

CT
G

T 
11

9 
0.2

 
5 

 
 

 
ST

h -
Rv

 
CC

TG
A

A
A

G
CA

TG
A

A
TA

G
TA

G
CA

A
TT

A
CT

 
 

0.2
 

5 
 

 
 

ST
h -

Pr
ob

e 
[C

y5
]-A

G
CA

CC
CG

G
TA

CA
A

G
CA

G
G

A
TT

A
CA

A
CA

-[B
H

Q
2]

 
 

0.2
 

5 
 

ET
E C

 
ST

p 
ST

p-
Fw

 
TG

A
A

TC
A

CT
TG

A
CT

CT
TC

A
A

A
A

 
13

6 
0.2

 
6 

 
 

 
ST

p -
Rv

 
G

G
CA

G
G

A
TT

A
CA

A
CA

A
A

G
TT

 
 

0.2
 

6 
 

 
 

ST
p-

Pr
ob

e 
[H

EX
]-T

G
A

A
CA

A
CA

CA
TT

TT
A

CT
G

CT
-[M

G
B]

 
 

0.2
 

6 
M

ix
tu

re
 C

 
 

 
 

 
 

 
 

EH
EC

/E
PE

C 
ea

e 
ea

e-
Fw

 
TT

CC
TC

TG
G

TG
A

CG
A

TG
G

 
79

 
0.4

 
Th

is 
stu

dy
 

 
 

 
ea

e-
Rv

 
CG

G
A

A
CT

G
CA

TT
G

A
G

TA
A

A
G

G
 

 
0.4

 
Th

is 
stu

dy
 

 
 

 
ea

e-
Pr

ob
e 

[H
EX

]-G
A

TT
A

CC
G

TC
A

TG
G

K
A

CR
G

G
TA

A
TG

A
A

A
-[B

H
Q

1]
 

 
0.4

 
Th

is 
stu

dy
 

 
EI

E C
 

ip
aH

 
ip

aH
-F

w
 

CC
TT

TT
CC

G
CG

TT
CC

TT
G

 
64

 
0.2

 
7 

 
 

 
ip

aH
-R

v 
CG

G
A

A
TC

CG
G

A
G

G
TA

TT
G

C 
 

0.2
 

7 
 

 
 

ip
aH

-P
ro

be
 

[F
A

M
]-C

G
CC

TT
TC

CG
A

TA
CC

G
TC

TC
TG

CA
-[T

A
M

RA
] 

 
0.2

 
7 

 
ET

E C
 

CS
6 

cs
sB

-F
w

 
CG

TC
A

TA
CA

CA
TT

CT
CA

G
CA

A
 

77
 

0.2
 

Th
is 

stu
dy

 
 

 
 

cs
sB

-R
v 

TC
CT

G
CA

TA
A

G
TA

CC
A

G
A

CG
A

A
 

 
0.2

 
Th

is 
stu

dy
 

 
 

 
cs

sB
-P

ro
be

 
[C

y5
]-T

G
G

TG
G

CG
A

A
TA

CC
CT

A
A

TA
G

CG
G

A
-[B

H
Q

2]
 

 
0.2

 
Th

is 
stu

dy
 

M
ix

tu
re

 D
 

 
 

 
 

 
 

 
EA

E C
 

ag
gR

 
ag

gR
-F

w
 

A
TG

CC
CT

RA
TG

A
TA

A
TA

TA
CG

G
A

A
TA

T 
88

 
0.2

 
5 (

m
od

ifi
ed

) 
 

 
 

ag
gR

-R
v 

TC
W

G
CA

TC
A

G
CT

A
CA

A
TT

A
TT

CC
TT

T 
 

0.2
 

5 (
m

od
ifi

ed
) 

 
 

 
ag

gR
-P

ro
be

 
[C

y5
]-A

A
A

A
RT

A
G

A
TG

CT
TG

Y
A

G
TT

G
TC

CG
A

A
TT

G
G

-[B
H

Q
2]

 
 

0.2
 

5 (
m

od
ifi

ed
) 

 
EA

E C
 

as
tA

 
as

tA
-F

w
 

G
RC

CM
RC

A
TC

CA
G

TT
A

TG
 

72
 

0.2
 

8 (
m

od
ifi

ed
) 

 
 

 
as

t A
-R

v 
TT

G
TA

K
TC

CT
TC

CA
TG

A
CA

CG
A

A
 

 
0.2

 
8 (

m
od

ifi
ed

) 
 

 
 

as
t A

-P
ro

be
 

[F
A

M
]-A

TC
G

TG
CA

TA
TG

G
TG

CG
CA

A
CA

G
C-

[T
A

M
RA

] 
 

0.2
 

8 
 

D
A

E C
 

af
aB

 
af

aB
-F

w
 

G
TC

W
CY

CT
G

A
A

TG
TA

CA
G

CT
TT

CA
 

11
2 

0.4
 

9 (
m

od
ifi

ed
) 

 
 

 
af

a B
-R

v 
CY

CT
CT

G
CC

A
CT

CC
A

CC
TT

 
 

0.4
 

9 (
m

od
ifi

ed
) 

 
 

 
af

aB
-P

ro
be

 
[H

EX
]-T

CA
A

G
CT

G
TT

TG
TT

CG
TC

-[M
G

B]
 

 
0.2

 
9 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 /  



50 44-45 2022

1

TLC

HPLC TLC HPLC

TLC HPLC

3

2 4)

28%

C-100

A

12 1 mg/mL

50% 1%

50% 0.5%

80%

28% 10 mL

112 mL 448 mL

GL 6 

mL 3.5 cm

GL 6 mL

GL 1-3-6 mL 25 mL

1 100

20 mL

-LH

PTFE 0.45 m 25 mm

BS660

LC-20A

1  

1. HPLC

LC-20A

Chemcobond 5-ODS-W 4.6mm×250mm 6A)

A:0.01 mol/L

B:

B(%) 2%(0-5 )-50%(30 )-2%(30.1-50 )

1 mL/

Y4,Y5:428 nm G3,B1:624 nm

R2,R3,R40,R102,R103,R104,R105,R106:520 nm

10 g 30 mL

30 mL 3,500rpm

5 2.5 mL

1 100 20 

mL 20 mL

20 mL

85 50%

2 mL

2 11

3 1 4 Y4 1 B1

105 R105 106 R106 2

102 R102 40 R40 104

R104 3 2 R2 5 Y5

3 G3 3 R3

0.5mL 50% 5 mL

100 g/mL

10 g 100 L

1 g/g



80%

2.5 mL

6 mL 1

20 mm 80 mm

1.3cm

10 mm 200 mm 5 cm

6 mL

3.925 cm3

3.2 cm 6 mL

1-3-6mL 25 

mL

50%

4) 5)

0.45 m

0.20 m

0.45 m

2

11

0.2% 61.9% 70%

R2 Y5 R3 R105 4 10%

80%

0% 1.7%

41.5% 97.0%

70% R40 41.5% R3 49.0% R106 67.7%

R105 68.6% R102 68.7% 80%

0% 1.6%

2. n=1

( )

80% 80%

Y4 4.208 23.4% 0.9% 91.1% 0.7%

R2 13.084 0.2% 0.7% 92.2% 0.6%

R102 14.198 26.8% 0.0% 68.7% 0.0%

Y5 16.824 1.8% 0.0% 87.5% 0.0%

R40 18.353 36.3% 0.0% 41.5% 0.3%

G3 22.094 61.9% 1.7% 97.0% 1.6%

B1 22.538 60.2% 1.3% 90.9% 0.5%

R3 24.979 4.1% 0.2% 49.0% 0.7%

R104 26.031 37.3% 0.2% 76.6% 0.6%

R106 27.148 41.0% 1.0% 67.7% 0.1%

R105 27.372 4.3% 1.1% 68.6% 1.2%

11 1 g/g

41.5 97.0%

1 2

169-177

2003

2 77-80

2011

3 91-95

2016

4 58

64-65 2021

5 473-479 1987





 

 

 

 

 

 

 

 

II           

3





Genomic features of Mycobacterium avium subsp. homi-

nissuis isolated from pigs in Japan
Tetsuya Komatsu1, ( :19 ), Tomotada Iwamoto2, and Fu-

mito Maruyama3

1Aichi Prefectural Chuo Livestock Hygiene Service Center, 
2Department of Infectious Diseases, Kobe Institute of 

Health, 3Hiroshima University

Gigabyte 1–12, 2021

  subsp.  (MAH) is 

one of the most important agents causing non-tuberculosis 

mycobacterial infection in humans and pigs. There have 

been advances in genome analysis of MAH from human 

isolates, but studies of isolates from pigs are limited despite 

its potential source of infection to human. Here, we obtained 

30 draft genome sequences of MAH from pigs reared in Ja-

pan. The 30 draft genomes were 4,848,678–5,620,788 bp in 

length, comprising 4652–5388 coding genes and 46–75 

(median: 47) tRNAs. All isolates had restriction modifica-

tion-associated genes and 185–222 predicted virulence 

genes. Two isolates had tRNA arrays and one isolate had a 

clustered regularly interspaced short palindromic repeat 

(CRISPR) region. Our results will be useful for evaluation 

of the ecology of MAH by providing a foundation for ge-

nome-based epidemiological studies.
 subsp.  (MAH)

30 30

4,848,678-5,620,78bp 4652-5388 46-75 (

47) t-RNA

185-222

2 tRNA 1 CRISPR

MAH

Seroepidemiological survey on pigs and cattle for novel 
K88 (F4)-like colonisation factor detected in human en-
terotoxigenic 
Yoshihiko Tanimoto1,2, Miyoko Inoue1, Kana Komatsu1, 

Atsuyuki Odani1, Takayuki Wada1, Eriko Kage-Nakadai1, 

Yoshikazu Nishikawa1

1Graduate School of Human Life Science, Osaka City Uni-

versity, 2Department of Infectious Diseases, Kobe Institute 

of Health (present address)

Epidemiol Infect. 150, e6, 2022

Enterotoxigenic  (ETEC) strains that 

express various fimbrial or nonfimbrial colonisation factors 

(CFs) and enterotoxins are critical causes of diarrhoeal dis-

eases. In the present study, we focused on K88-like CF 

(K88O169) that may allow the organisms to infect domestic 

livestock like original K88-harbouring strains that can cause 

diarrhoea in piglets. Samples were tested for antibodies 

against recombinant proteins of possible paralogous adhe-

sins, FaeG1 and FaeG2, from K88O169 and the FaeG of typ-

ical K88 (F4). The seroepidemiological study using recom-

binant antigens (two paralogs FaeG1 and FaeG2 from 

K88O169) showed reactivity of porcine (18.0%) and bovine 

(17.1%) sera to K88O169 FaeG1 and/or FaeG2 antigens on 

indirect ELISA tests. This is the first report of domestic live-

stock having antibodies to K88O169 of human ETEC. Alt-

hough human ETEC had been thought to be distinguished 

from those of domestic animals based on CFs, zoonotic 

strains may conceal themselves among human ETEC organ-

isms. 

 ETEC

CF

K88 CF K88O169 ELISA

K88O169 FaeG1 FaeG2

K88O169

ETEC K88O169

ETEC

ETEC CF

ETEC



Comparison of RT-PCR, RT-LAMP, and antigen quan-
tification assays for the detection of SARS-CoV-2
Yoshihiko Tanimoto, Ai Mori, Sonoko Miyamoto, Erika Ito, 

Kentaro Arikawa, Tomotada Iwamoto

Department of Infectious Diseases, Kobe Institute of Health

Jpn J Infect Dis. 75 (3): 249-253, 2022

A rapid and simple alternative test to real-time re-

verse transcription-polymerase chain reaction (RT-PCR) is 

required for severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) to help curb the spread of coronavirus dis-

ease (COVID-19). In the present study, we compared the 

RT-PCR method with chemiluminescent enzyme immuno-

assay (CLEIA) and reverse transcription loop-mediated iso-

thermal amplification (RT-LAMP). We observed that the 

number of SARS-CoV-2 RNA copies and the CLEIA anti-

gen quantification values were highly correlated. For both 

purified RNA and purification-free crude RNA, the number 

of RNA copies and RT-LAMP threshold time (Tt) values 

were inversely correlated. CLEIA antigen quantification is 

potentially useful for large-scale screening, as it is compat-

ible with high-throughput testing. RT-LAMP with crude 

RNA samples is applicable for rapid point-of-care testing 

because it can directly use patient specimens. It is important 

to select a diagnostic method that is simple and rapid when 

compared with RT-PCR, depending on the situation.
 SARS-CoV-2

COVID-19

PCR RT-PCR

RT-PCR

CLEIA LAMP RT-LAMP

SARS-CoV-2 RNA CLEIA

RNA RNA

RNA RT-LAMP Tt

CLEIA

RNA RT-

LAMP

RT-PCR

Whole-Genome Sequencing of Shiga Toxin-Producing 
 OX18 from a Fatal Hemolytic Uremic 

Syndrome Case. 
Kenichi Lee1, 13 , Natsuki Hama2, Ryohei Nomoto2, 

4
1National Institute of Infectious Diseases, 2Department of 

Infectious Diseases, Kobe Institute of Health 

Emerg Infect Dis. 2021 (5): 1509-1512. doi: 

10.3201/eid2705.204162.

In this study, we report a HUS case with urinary tract 

infection caused by a STEC belonging to the emerging O 

serogroup OX18. Our retrospective survey revealed that the 

novel pathogenic STECs OX18:H2, H19, and H34 have 

been continually isolated from humans and cattle. However, 

commercial antisera cannot identify these lineages. Eluci-

dating the transmission routes and natural reservoirs of the 

bacteria is essential to control infection. DNA-based sero-

typing methods, including Og/Hg typing and whole-ge-

nome sequencing, would be helpful for identification and 

surveillance of these potentially pathogenic lineages.

 O OX18 STEC

HUS 1

STEC

OX18 H2 H19 H34

Og/Hg DNA



Occurrence of Carriage of Multidrug Resistant Entero-
bacteriaceae among Pregnant Women in the Primary 
Health Center and Hospital Setting in Surabaya, Indo-
nesia.
Siti Rochmanah Oktaviani Sulikah1, 4 , Noriko 

Nakanishi7, Ryohei Nomoto7, 5
1Department of Clinical Microbiology, Faculty of Medicine, 

Universitas Airlangga, 7Department of Infectious Diseases, 

Kobe Institute of Health.

Microb Drug Resist. 2022(1):48-55. doi: 

10.1089/mdr.2020.0506. Epub 2021 Aug 4.

The incidence of healthy individuals carrying multi-

drug resistant Enterobacteriaceae is increasing worldwide. 

Although ESBL-E causes early or late onset of neonatal 

sepsis, the prevalence of ESBL-E carriage among pregnant 

women in Indonesia is not clear. In the present study, we 

compared the occurrence of carriage of ESBL-E among 

pregnant women in a primary health center (PHC) versus 

two hospitals. ESBL-E strains were isolated from 25 

(24.8%) pregnant women who visited the PHC and 49 

(49.5%) pregnant women who were admitted to the hospi-

tals. The rate of ESBL-E carriage of pregnant women in the 

hospitals was significantly higher than that in the PHC. 

Among the 74 isolated ESBL-E strains, ESBL-EC was most 

frequently isolated (62 strains), followed by ESBL-KP (12 

strains). In addition, CTX-M-15 was the most frequent 

ESBL gene type of the isolated ESBL-E strains. Our results 

revealed the high occurrence of ESBL-E carriage in preg-

nant women, especially those who were admitted to the hos-

pitals.

 

ESBL-E

ESBL-E

PHC 2 ESBL-E

PHC 25 24.8

49 49.5 ESBL-E

ESBL-E PHC

ESBL-E ESBL

CTX-M-15

ESBL-E

A discernable increase in the severe acute respiratory 
syndrome coronavirus 2 R.1 lineage carrying an E484K 
spike protein mutation in Japan.
Tsuyoshi Sekizuka1, 7 , Ryohei Nomoto7, 4
1Pathogen Genomics Center, National Institute of Infectious 

Diseases, 7Department of Infectious Diseases, Kobe Insti-

tute of Health.

Infect Genet Evol. 2021 Oct;94:105013. doi: 

10.1016/j.meegid.2021.105013.

Three COVID-19 waves in Japan have been charac-

terized by the presence of distinct PANGO lineages (B.1.1. 

162, B.1.1.284, and B.1.1.214). Recently, in addition to the 

B.1.1.7 lineage, which shows 25% abundance, an R.1 line-

age carrying the E484K mutation in the spike protein was 

found to show up to 40% predominance. E484K could be a 

pivotal amino acid substitution with the potential to mediate 

immune escape; thus, more attention should be paid to such 

potential variants of concern to avoid the emergence of mu-

tants of concern. Such comprehensive real-time genome 

surveillance has become essential for the containment of 

COVID-19 clusters.
 3 COVID-19

PANGO B.1.1.162

B.1.1.284 B.1.1.214

25 B.1.1.7

E484K R.1

40 E484K

COVID-19



Characterization of a Novel Plasmid in 
 Harbouring  Isolated from a Nosocomial 

Outbreak in Japan
Noriko Nakanishi, Shoko Komatsu, Tomotada Iwamoto, 

Ryohei Nomoto

Department of Infectious Diseases, Kobe Institute of Health.

J Hosp Infect. 2022 Mar;121:128-131. doi: 

10.1016/j.jhin.2021.11.022.

 is a nosocomial pathogen with 

carbapenem resistance, which limits the availability of ef-

fective treatment options. In this study, molecular character-

ization of GES-5 carbapenemase-producing S. marcescens 

isolated from an outbreak in Japan was undertaken. Com-

parative genetic analysis revealed that the GES-5-encoding 

plasmid p2020-O-9 is a unique plasmid contributing to car-

bapenem resistance. Furthermore, this study highlights the 

need for surveillance programmes to monitor both novel 

and commonly occurring carbapenemases in clinical set-

tings.

 

GES-5

-5 p2020-O-9

Complete Genome Sequences of Four 
 Strains Obtained from Saliva of Domestic Pigs in 

Japan
Ryohei Nomoto1, Kasumi Ishida-Kuroki2, Ichiro Nak-

agawa3, Tsutomu Sekizaki3,4

1Department of Infectious Diseases, Kobe Institute of 

Health, 2Antimicrobial Resistance Research Center, Na-

tional Institute of Infectious Diseases, 3Department of Mi-

crobiology, Graduate School of Medicine, Kyoto University, 
4Graduate School of Agricultural and Life Sciences, The 

University of Tokyo.

Microbiol Resour Announc. 2022 Feb 17;11(2):e0124521. 

doi: 10.1128/mra.01245-21.

 is a close relative of 

, an important zoonotic pathogen that causes var-

ious diseases in pigs and humans. Here, we report the com-

plete genome sequences of four strains, including the type 

strain of , isolated from the saliva of healthy pigs 

in Japan.
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False-positive results in SARS-CoV-2 antigen test with 
rhinovirus A infection
Shogo Otake1, Sonoko Miyamoto2, Ai Mori2, Tomotada 

Iwamoto2, Masashi Kasai1

1Division of Infectious Disease, Department of Pediatrics, 

Hyogo Prefectural Kobe Children’s Hospital, 2Department 

of Infectious Diseases, Kobe Institute of Health

Pediatr Int. 63(9):1135-1137, 2021

 According to the clinical guidelines in Japan, pa-

tients with positive rapid antigen results are declared 

COVID-19 positive. The rapid antigen test was introduced 

for the benefit of obtaining results easily and quickly. We 

performed multiplex PCR using a FilmArray Respiratory 

Panel 2.1 for the patients who tested positive through the 

rapid antigen test. FilmArray can detect 21 microorganisms 

simultaneously, including the SARS-CoV-2. Here we report 

three cases of human rhinovirus A infection where the pa-

tients presented with false-positive results for SARS-CoV-

2 on the rapid antigen test.
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SARS-CoV-2 RT-qPCR

COVID-19
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