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(BEEFY FTEREERTE) (BERBEERE)

7 EhiE A=%8 D [ 7E N BE B A A K 4B B BE B®REIEAR BRIA%
BREY 1 0 0 0 1 4/30 IEER{R{EAT T=HXX 1
BHEHY 2 0 1 0 3 9/15 EBRfFH T=HHR 1
HER 0 0 0 0 0 1/18 EBFFH F=HE£R 1
BEEAEK 0 1 0 0 1

£t 3 1 1 0 5

(LY - FEREEREFOAR)

A B KA e BR ks
4/ 2 IREREREERT 1 NFNATIRO—FE B (FREF) 48

5/ 1 Bt-HEMRREAT 1 LRTHFATIRR E7UEEL

7729 BR 5 SYAUAATIREL SVAUFAEEL

9/10 URER{R{EFR 1 XAOVUTTTIRR ETUEEL

10/19 BR 1 EEEAEE X =FW

F£2-2  ASR44FE WX AE « b 2 SAEBFEER] B X OSEAE

EHE AF - £/ FEHRRBEHNBH 1 B Y MR THIE
AEME - A/E~A/E . wME 22 4 AN I ch el 2R ZL BEEIZZL N
P £/ * & E/*
0~1 ~10 ~30 ~100 101~

F1E /1~ 1/1 0.2 0.0 7 0.0 0.0
2 1/ 8 ~ 1/14 0.0 0.0 7 0.0 0.0
3 1/15 ~ 1/21 0.0 0.0 7 0.0 0.0
4 1/22 ~ 1/28 0.0 0.0 7 0.0 0.0
5 1/29 ~ 2/ 4 0.0 0.0 7 0.0 0.0
6 2/ 5 ~ 2/11 0.0 0.0 7 0.0 0.0
7 2/12 ~ 2/18 0.4 0.0 7 0.1 0.0
8 2/19 ~ 2/25 1.6 0.0 7 0.2 0.0
9 2/26 ~ 3/ 4 203.6 0.0 1 4 2 29.1 0.0
10 3/ 5 ~ 3/11 745.2 0.0 1 4 2 106.5 0.0
11 3/12 ~ 3/18 911.4 2.1 1 3 3 130.2 0.3
12 3/19 ~ 3/25 126.8 37.4 1 3 3 18.1 5.3
13 3/26 ~ 4/ 1 304.6 354.2 1 1 2 3 435 50.6
14 4/ 2 ~ 4/ 8 22.0 293.6 1 1 1 3 1 31 41.9
15 4/ 9 ~ 4/15 5.3 589.4 1 4 2 0.8 84.2
16 4/16 ~ 4/22 0.4 184.4 3 3 1 0.1 26.3
17 4/23 ~ 4/29 0.0 113.5 1 4 1 1 - 16.2
18 4/30 ~ 5/ 6 - 4.3 7 n 0.6
19 5/ 1~ 5/13 - 0.8 7 - 0.1
20 5/14 ~ 5/20 - 1.2 7 - 0.2
& & 23215 1580.9 80 13 13 23 11 331.7 225.7
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#2-3  OSEE  HIERYYES BT D AR
= BiAg ;
A B {2k 4F 4 B 3 EEB BE TS (€739
4/ 2 EL - HEMRERT EHECTR% 3 4iE 3 EHEC 0157:H7 (Stx1, 2) (2)
4/'5  chauiRfERr EHECTS 35 2 -
5/19 Z+ - WEMREAT EHECR% i 2 -
6/18  ERRFHTRMEAT EHECTS 35 2 EHEC 026 (Stx1) (1)
6/18  IEB{RMERR EHECT% i 6 - N
6/21  IEE{REEART EHECT: 4 1 -
6/28 B R @A EHECR% i 1 -
8/13 BB R B2 AR CRER%:4E 1 E. aerogenes (NILINRKT—E IEFEEM) (1)
9/ 8 b R EERT EHECTR% 3 4iE 4 EHEC 0103:HNM (Stx1) 1
9/ 8  ERRFHIRGEAT CRERS 2 fiE 1 E cloacae (HIINRIT—HIEFEEM) M
10/25 =+ - REMRERT EHECR: i 1 - (1)
12/ 1 AR ER CRERX & 5iF 1 K pneumoniae (HILINRAZ<T—EIEEEM) (1)
12/ 3 thab R EERR EHECRX & i 3 1 EHEC OUT:H21 (Stx1) (1M
12/3  BpFiRER EHECR S 1 -
12/23 B R R 2R CRERX S 5iE 1 E. aerogenes (NILINRAT—E IEEEM) 1
/7  F+ - =ERERT LoH R SHE 1 -
2/ 5 thab R EERRT EHECRX i 6 1 EHEC 026:H11 (Stx1) 1M
3/10  EREFHTRGERT CITUT 1 - ()
a5t 29 11
EHEC: IR EH MM KGE CRE: HIL/ARR AT R ERHHEE
Fo-4 TM3FE BT - B FRESEOME AR R
B 3% = B HEE
R A PR REHY 8E ok | T | crEREEGR | 85 ZOBAEGE
5/18 |IREREERT 13 13 C. perfringens (2)
6/ 1 |BL-REMRER 2 2 -
6/ 2 |IEERRER 15 15 -
7/13 | RALREERR 35 18 10 63 E. albertii (11) -
S. aureus (1)
7/21 | B RFTI{RERT 2 2 C. jejuni (2)
10/12  |EBL-REMRERR 1 1 EPEC 018 (1)
10/13  |WEBRRERT 1 1 C. jejuni (1)
11/20 |EL-REMRERT 1 1 C. jejuni (1)
11/26 |ELX-REMRERT 2 5 7 C. jejuni (1) -
12/ 2 |IRERERT 1 1 -
12/22 | EBRFTH{REEFR 4 4 9 17 C. jejuni (1) B. cereus (1)
1712 | pFmifR{Emn 2 2 -
2/ 1 |BREFHRER 5 5 S. aureus (3)
2/10 |HRRFFHRER 2 6 8 C. jejuni (2) -
&&t 77 22 39 138
F2-b TR3HFE AL - EINEIBIT DR R
B B iRiEHE BEIER 3L RIRE 1R
= BHEHE BhEREEM%
12/23 FL-EEHC Yyt e 1 R 300/l
2/16 FEEHEF EREAR BETFMmME 1 HEFE
& &t 2
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#26 DFISHEE WRKSL AR T BREREER

kB BRI SRR A S HiE (%% BmE (%E)
7/13 5 0 -

8/18 15 13 L. pneumophila (20) SG1 (10) SG3 (10)

10/ 5 1 0

/17 12 0 -

=5 33 13

F2-T SFSFE SX LR

ABEE %EJ FoRE
i AR BEH (%) REH B (%)
B EBE 785 63(8.0) 785 30(3.8)
B & Fr 192 23(12.0) 192 4(2.1)
& & 9717 86(8.8) 971 34(3.5)
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#2-9 DRBEE A LTV UPHAT THIFRER
1: A/Victoria/1/2020 (A (HIN1) pdm09E &) #1= 5t 3~ B HIH 14

EHE 5% HI v & @ = 10k 2 401k
(%) <10 10 20 40 80 160 320 | =640 REEHH (%) REEFEH (%)
5~9 7 5 1 1 0 0 0 0 0 2 ( 28.6 ) 0 ( 0.0 )

10~14 9 2 2 4 1 0 0 0 0 7 ( 77.8 ) 1 11.1 )

15~19 9 1 1 5 2 0 0 0 0 8 ( 88.9 ) 2 ( 22.2 )
20~29 | 19 0 1 6 10 2 0 0 0 19 ( 100.0 )| 12 ( 63.2 )
30~39 | 22 2 0 5 11 4 0 0 0 20 (. 90.9 )| 15 ( 68.2 )
40~49 | 21 15 5 1 0 0 0 0 0 6 ( 28.6 ) 0 ( 0.0 )
50~59 | 22 13 6 3 0 0 0 0 0 9 ( 40.9 ) 0 ( 0.0 )

60~ 22 9 9 3 1 0 0 0 0 13 ( 59.1 ) 1 ( 4.5 )
2FEEE| 131 47 25 28 25 6 0 0 0 84 ( 64.1 )| 31 ( 23.7 )
2 : A/Tasmania/503/2020 (A (H3N2) #E#!)

EHWE 5% HI v & @ = 104k 2 401k
(%%) <10 10 20 40 80 160 320 | =640 BREEH (%) REEZEH (%)
5~9 7 1 0 2 2 2 0 0 0 6 ( 857 ) 4 ( 57.1 )
10~14 9 0 0 2 6 1 0 0 0 9 ( 100.0 ) 7 ( 77.8 )
15~19 9 1 0 4 3 0 1 0 0 8 ( 88.9 ) 4 ( 44. 4 )

20~29 | 19 1 2 4 10 2 0 0 0 18 ( 94.7 )] 12 ( 63.2 )

30~39 | 22 1 0 7 7 i 0 0 0 21 (955 )| 14 ( 63.6 )
40~49 | 21 5 0 1 7 5 3 0 0 16 ( 76.2 )| 15 ( 71.4 )
50~59 | 22 6 1 7 5 3 0 0 0 16 ( 72.7 ) 8 ( 36.4 )

60~ 22 0 3 0 8 9 2 0 0 22 ( 100.0 )| 19 ( 86.4 )
2FEEE| 131 15 6 27 48 29 6 0 0 116 ( 88.5 )| 83 ( 63.4 )
3: B/Phuket/3073/2013 (BE! (ILfiz %K) )#kITxt 9 HHI k(M

EHE %% HI & {f 2 10k 2 401k
(%%) <10 10 20 40 80 160 320 | =640 BREEH (%) REEZEH (%)
5~9 7 0 4 2 0 1 0 0 0 7 ( 100.0 ) 1 14.3 )
10~14 9 0 1 5 1 2 0 0 0 9 ( 100.0 ) 3 ( 33.3 )
15~19 9 1 1 3 3 1 0 0 0 8 ( 88.9 ) 4 ( 44.4 )

20~29 | 19 0 2 7 5 4 1 0 0 19 ( 100.0 )| 10 ( 52.6 )

30~39 | 22 0 0 9 5 8 0 0 0 22 ( 100.0 )| 13 ( 50.1 )
40~49 | 21 7 6 6 1 0 1 0 0 14 ( 66.7 ) 2 ( 9.5 )
50~59 | 22 12 6 3 0 1 0 0 0 10 (455 ) 1 4.5 )
60~ 22 4 9 8 0 1 0 0 0 18 ( 81.8 ) 1 4.5 )

LERE] 131 24 29 43 15 18 2 0 0 107 ( 81.7 )| 35 ( 26.7 )

4 :B/Victoria/705/2018 (BE! (k™ Hh)7%R %K) )#kITxt 9 SHIHiA{M

FEB %% HI & {f = 1044k = 401K
(%) <10 10 20 40 80 160 320 | =640 BREEH (%) REEZH (%)
5~9 7 3 2 1 1 0 0 0 0 4 ( 57.1 ) 1 14.3 )
10~14 9 1 1 7 0 0 0 0 0 8 ( 88.9 ) 0 ( 0.0 )
15~19 9 0 3 6 0 0 0 0 0 9 ( 100.0 ) 0 ( 0.0 )

20~29 | 19 5 7 2 4 1 0 0 0 14 ( 73.7 ) 5 ( 26.3 )

30~39 | 22 5 12 5 0 0 0 0 0 17 ( 77.3 ) 0 ( 0.0 )
40~49 | 21 0 6 5 6 3 1 0 0 21 ( 100.0 )| 10 ( 47.6 )
50~59 | 22 3 4 5 7 2 1 0 0 19 ( 86.4 )| 10 ( 45.5 )
60~ 22 0 11 8 2 1 0 0 0 22 ( 100.0 ) 3 ( 13.6 )
LERE] 131 17 46 39 20 7 2 0 0 114 ( 87.0 )| 29 ( 22.1 )
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- 7N
AR fRIEFT BiAL BEYIILRT B
#E iy B AEEY
413 it 13 13 JAIAIJLAGI 13
5.14 BRFH 5 5 JAJAIILARG 5
5.18 gk 3R 13 13 JAIAILAGI 2
528 it 7 7 HRIAILR 7
6.2 gk 3R 12 12 FT/I94ILR 2
FARADAIJLR 2
6.6 BRFH 13 13 /A94J)LAGI 4
6.29 it 42 27 11 4 |/O%94)LRGT 21
713 it 59 35 17 7 |7ARROYAILR 5
9.30 gk 3R 5 5 JAIAILAGI 4
1012 |ELHEE 1 1 - 0
1013 |IfER 1 1 — 0
10.15 I B 16 16 /A4 J)LAGI 12
1022 | 10 10 /A4 ILAG I 4
1027 | 12 12 /A4 ILAG I 10
1.3 it 9 9 /094 J)LAG I 6
115 g 3R 8 8 /094)LAGI 3
FT/I94ILR 1
11.11 it 33 8 20 5 |/O9A4J)LAGI 4
11.19 BRFH 11 11 JAJAIJLARG 9
1120 |EXEE 1 1 - 0
1120 |IEER 17 17 /a4 )LAGI 12
11.23 BRFm 7 7 /O094)LAGI 2
1126 |ELEE 7 2 5 |—

12.1 I 3 9 9 /A4 ILAG I 9
122 gz B 1 1 — 0
12.7 B FFH 11 11 JAIAIJLAGI 8
129 it 3 3 /A4 ILAG I 3
1211 |z 14 14 /A4 ILAG I 13
1222 |HfFH 8 4 4 - 0
112 BRFm 2 2 /094)LAGI 2
21 B FF 6 6 |- 0
2.10 fidt 7 7 JEDAILAGI 4
221 BFm 14 14 J094)LAGI 7
312 gk 3R 15 10 5 |/BJ4J)LAGI 3
314 ELTEE 2 2 /A9 J)LAGI 2
3.19 ELHE 17 17 /A4 JLARGI 14
= 411 327 0 52 32 193

*/A9 4 LR )T IVEA LRT-PCRi%, YR A JLR:PCRA-V—VIV R, 7T /94 LA :PCR%

7257
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Keita Yanagimoto, Eiji Haramoto

Isolation of Alpha-Toxin-Deficient Clostridium perfringens
Type F from Sewage Influents and Effluents
Microbiol Spectr 9:e00214-21. (2021)

ABSTRACT Clostridium perfringens is classified into
types A to G, and all types produce alpha-toxins; however,
C. perfringens type F that is negative for phospholipase C
(PLC) activity of alpha-toxin has been isolated from the
environment and cases of humans afflicted by food
poisoning. This study aimed to elucidate the distribution of
PLC-negative C. perfringens type F in sewage influents and
effluents. Influents and effluents of two wastewater
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treatment plants were collected monthly between July 2016
and January 2020 and between August 2018 and January
2020, respectively. Isolation rates of PLC-negative C.
perfringens type F from sewage influents and effluents were
38% (33/86) and 22% (8/36), and the numbers of isolates
were 43 and 13, respectively. The locus of the enterotoxin
gene of all isolates was determined to be in a plasmid with
an 1S1151 sequence, and multilocus sequence typing
revealed that all 17 representative isolates were assigned as
sequence type 186. Sequencing of the plc gene of these
representative isolates showed that nonsense mutation
(p.W98*) causing alpha-toxin deficiency should be
responsible for a loss of PLC enzymatic activity. These
results suggest that alpha toxin-deficient C. perfringens type
F is distributed in living and water environments since
sewage influents contain community wastewater, and
effluents contaminate the environment. Detection of C.
perfringens type F, independent of PLC activity, should be
carried out on human and environmental samples.
IMPORTANCE Understanding the diversity of
biochemical characteristics that may affect the identification
of bacteria is essential. C. perfringens is a ubiquitous
bacterium found in the environment, humans, and animals
and is responsible for infectious disease in the intestine.
Although the alpha-toxin of C. perfringens may be used for
its detection, variants of the alpha-toxin lacking its activity
have been isolated from soil and humans experiencing
symptoms of diarrhea. It is valuable to disclose the
prevalence of the alpha-toxin variant in the sewage of
wastewater treatment plants, as it may reflect the hygienic
condition of the community, as it would be a pollution
source for the environment. This study shows the persistent
existence and genetic characteristics of the alpha-toxin
variant in sewage and reveals a lacking mechanism of the
alpha-toxin activity and proposes the detection method of C.
perfringens, independent of the alpha-toxin activity.
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