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Abstract

Genetic analysis of cpe-carrying Clostridium perfringens strains isolated in Korea

Division of Enteric Diseases, Centers for Infection Diseases, NIH, CDC

Jung Su-Mi, Hong Sa-Hyun, Kwak Hyo-Sun

Background: Clostridium perfringens is ubiquitous in the environment and intestinal tracts of most mammals, but this organism can cause
gas gangrene and enteritis in humans. Multilocus Sequence Typing (MLST) is a useful and powerful tool for molecular epidemiology. The
aim of this study was to determine the molecular epidemiology and virulence gene profile of C. perfringens isolated from food poisoning
and sporadic diarrhea cases.

Methodology: C. perfringens isolated from food poisoning and sporadic diarrhea cases were investigated to identify the genetic variations
in this organism. MLST was performed on 84 C. perfringens strains obtained from food poisoning isolates (n=34) and sporadic diarrhea
isolates (n=50) in Korea. Also, toxin genes (cpa, cpe, cpb, cpb2, etx, and iap) and cpe typing were analyzed by PCR.

Results: MLST analyses of the 84 isolates generated 19 different sequence types (STs); among the 19 STs, 15 were new. MLST gene
fragments varied in length from 739 to 554 bps, with average p distances of 0.006 (gyrB gene fragment) to 0.037 (sod gene fragment). ST-41
(36 isolates) were dominant in this study. The food poisoning isolate group and sporadic diarrhea isolate group were distinguished by
neighbor-joining tree constructed from STs. Among the PCR-tested toxins, only cpa and cpe toxins were detected.

Conclusion: These results revealed genetic differences between the food poisoning isolates and sporadic diarrhea isolates.

Keyword: Clostridium perfringens, Multilocus Sequence Typing (MLST)
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Gene locus Fragment length (bp) No. of alleles No. (%) of polymorphic sites Avg p distance
colA 670 9 23(3.43) 0.011
groEL 685 9 14(2.04) 0.016
sod 554 9 32(5.77) 0.037
ple 671 9 17(2.53) 0.015
gyrB 739 8 5(0.68) 0.006
sigk 589 8 15(2.54) 0.02
pak 681 5 5(0.73) 0.012
nadA 691 8 15(2.17) 0.008
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Figure 1. Phylogenetic relationships between Food poisoning isolates group and sporadic diarrhea isolates group.
Neighbor—joining tree constructed from STs. *® indicates food poisoning outbreaks.
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Table 2. Characterization of 84 Clostridium perfringens strains isolated in Korea

Phylogenetic

group Year isolated Strain category Origin(No. of isolates) CPE typing
Group | ST-8 2014 Sporadic diarrhea Incheon(1), Busan(1) P-cpe (A)
2015 Sporadic diarrhea Incheon(1), Daejeon(1), Jeonbuk(1) P-cpe (A)
ST-25 2015 Sporadic diarrhea Busan(1), Daejeon(2) P-cpe (A)
ST-41 2014 Food poisoning Gyeonggi(5), Seoul(5) P-cpe (A)
2014 Sporadic diarrhea Busan(1) P-cpe (A)
2015 Food poisoning Gyeonggi(3) P-cpe (A)
s spomdesames SUSTUeomO ol0, el o
STnew-1 2015 Sporadic diarrhea Chungnam(1) ND
STnew—2 2014 Sporadic diarrhea Busan(1) P-cpe (A)
2015 Sporadic diarrhea Busan(1), Jeonbuk(1) P-cpe (A)
STnew-3 2015 Sporadic diarrhea Gangwon(1), Daegu(3), Daejeon(1) P-cpe (A)
STnew—4 2015 Sporadic diarrhea Incheon(1), Gangwon(1), Jeonbuk(1) P-cpe (A)
STnew-5 2015 Sporadic diarrhea Seoul(1), Incheon(1), Daegu(1) P-cpe (A)
STnew-6 2015 Sporadic diarrhea Incheon(1) P-cpe (A)
STnew-13 2015 Sporadic diarrhea Busan(1), Daejeon(1) ND
STnew-15 2015 Sporadic diarrhea Gyeonggi(1) P-cpe (B)
Group Il ST46 2015 Food poisoning Gyeonggi(3) C-cpe
STnew-7 2015 Food poisoning Seoul(3) C-cpe
STnew-8 2014 Food poisoning Seoul(2) C-cpe
2015 Food poisoning Gyeonggi(1) C-cpe
STnew-9 2015 Food poisoning Gyeonggi(2) C-cpe
STnew—-10 2014 Food poisoning Gyeonggi(3) C-cpe
STnew-11 2015 Food poisoning Gyeonggi(2) C-cpe
STnew—12 2015 Food poisoning Seoul(4) C-cpe
STnew—14 2015 Food poisoning Gyeonggi(1) C-cpe
*ND: Not Determined
*P—cpe (A): 1S7151 sequence
*P—cpe (B): 1S71470-like sequence
oy ot 27H) frige] AR Ao skt oz F
SRAEE HEUAA [F2Ql S0 tigt dlole9

=
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" Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending July 30,
2016 (31th week)
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Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending @
July 30, 2016 (31th week) o |
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Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 2015-2016 flu seasons
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Figure 3. Number of specimens positive for influenza by subtype, 2015-2016 season
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3. Respiratory viruses, Republic of Korea, week ending July 30, 2016 (31th week)

* 2016\ % A1 37 1Al digt FA0AF AR} 45.9% o] TEHlele v HEE U
(I 45 Bt 188709] g7 1Al gt -k AR YERhaL )

# FUEAL AYFAIDR WEI

2015-2016 Weekly Detection rate (%)
(week) total HAAV HPIV HRSV IFV HCoV HRV HBoV HMPV
28 38.4 5.6 9.6 0.6 0.0 2.3 18.6 1.1 0.6
29 40.0 8.9 10.6 0.0 0.0 5.0 13.9 0.6 1.1
30 45.9 7.2 8.6 0.0 0.0 6.3 221 1.4 0.5
31 421 7.0 8.2 0.6 0.0 1.8 24.6 0.0 0.0
Cum.* 61.4 6.2 7.0 2.0 19.4 4.9 13.5 2.3 6.1
2015 Cum.” 52.6 4.9 6.2 3.0 14.4 2.1 17.9 2.3 1.8
— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV . Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus
% Cum, . the rate of detected cases between Dec, 27. 2015 — Jul. 30, 2016, (Average No. of detected cases is 188 in last 4 week)
V 2015 Cum, : the rate of detected cases between Dec, 28, 2014 — Dec. 26. 2015,
4. Ophthalmologic, Republic of Korea, week ending July 30, 2016 (31th week)
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Figure 4. The weekly proportion of Epidemic keratoconjunctivitis Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,

Republic of Korea, week ending July 30, 2016
(31th week)
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Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,

2015-2016
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31th week(7.24-7.30)

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending July 30, 2016 (31th week)*

unit: no. of cases’

o ; Gurrent Gum. 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera - - - - - 3 - 3
Typhoid fever 8 90 3 121 251 156 129 148
Group Paratyphoid fever 2 30 1 44 37 54 58 56
I Shigellosis 4 67 4 88 110 294 90 17
EHEC 9 66 3 4l 111 61 58 71
Viral hepatitis A 33 3,171 42 1,804 1,307 867 1,197 5,521
Pertussis 3 77 3 205 88 36 230 97
Tetanus - 14 1 22 23 22 17 19
Measles 10 57 2 7 442 107 8 42
Mumps 268 10,657 257 23,448 25,286 17,024 7,492 6,137
G“ﬁ’“p Rubella 2 30 1 11 11 18 28 53
Viral hepatitis B (Acute) 7 266 4 155 173 17 289 462
Japanese encephalitis - - - 40 26 14 20 3
Varicella 650 31,750 423 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 4 319 1 228 36 = = -
Malaria 34 432 33 699 638 445 542 826
Scarlet fevers 208 7177 46 7,002 5,809 3,678 968 406
Meningococcal meningitis 1 5 - 6 5 6 4 7
Legionellosis 6 72 1 45 30 21 25 28
Vibrio vulnificus sepsis 1 5 2 37 61 56 64 51
Murine typhus 2 8 - 15 9 19 41 23
Scrub typhus 34 865 7 9,513 8,130 10,365 8,604 5,151
G']‘]’I”P Leptospirosis 5 50 - 104 58 50 28 49
Brucellosis 3 23 - 5 8 16 17 19 Kazakhstan(1)
Rabies - - - - - - - -
HFRS 9 225 4 384 344 527 364 370
Syphilis 35 935 21 1,006 1,015 799 787 965
CJDNCJD 1 27 1 33 65 34 45 29
Tuberculosis 673 19,702 734 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 14 569 22 1,018 1,081 1,013 868 888
Philippines(17), Vietnam(7),
Thailand(3), Cambodia(2),
Dengue fever 37 258 6 255 165 252 149 72 Malaysia(2), Hongkong(1),
India(1), Kenya(1), Laos(1),
United States(1), Unknown(1)
Q fever 10 66 = 27 8 1 10 8 Kazakhstan(1)
Group West Nile fever - - - - = = 1 =
NV  Lyme Borreliosis 4 22 - 9 13 11 3 2
Melioidosis - 3 - 4 2 2 = 1
Chikungunya fever - 4 - 2 2 = =
SFTS - 39 3 79 55 36 = =
MERS - - = 185 = = — -
Zika virus infection 1 8 - - - - - - Vietnam(1)

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,
Cum: Cumulative counts from Ist week to current week in a year,

* The reported data for year 2016 are provisional but the data from 2011 to 2015 are finalized data,

t According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
¥ The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,

Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis,

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 22l (043) 719-7176
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Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending July 30, 2016 (31th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r Current  Cum. é: uema'r Current  Cum. E? ug;r Current  Cum. E? ug;r
week 2016 >V week 2016 > week 2016 >V week 2016 week 2016 OV
average’ average’ average’ average’ average’
Total 2.3 25.2 26.0 1.7 9.1 7.4 2.0 18.7 15.0 2.1 20.1 16.5 2.0 12.6 10.0

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.

x 291 (043) 719~ 17175, 7178

58 57 ol

(Table 1) At 5A7F QbAysH ‘?3737:}05‘:‘*?—} 20169 i F 23S vlwst 2, Current week = 20169 g F2] AnA-E
el "Cum, 20162 20169 1533E 3 F7HR9] YA A4 18]1 5—year weekly average = A|d 58(2011-20154) g F2]
A A} o)A 2F, o]F 2F9] ANASF(E 25F) HHo 2 AXMHEL: 18j2 2 Current week @} 5—year weekly average;2] Alil
A5 vlashH OH‘:P - o AR ‘Iﬂu‘«l A1l 2 ]l & 4= Slok Motal no, of cases by year= A'd 5¥7t s 7™

A Yetl= 2 SAlol A=l dke vas & o itk
of) 2015 12322 '5—year weekly average(bd7t & Hit),= 2011HEE 201532 10F:2E 143:7KKQ] Al 7445

& 2532 Lz gfe 2 FHoliRint,
* 5—year weekly average(5{d & H+H=(X1 + X2 + - + X25)/25

103 12 13% 143

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 20154 g = :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
2010 X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

HE Cum, 5—year average;2} 'Cum, 2016
o} v w7} 7551t "Cum, 5—year average =

Y
N
1o
o
£l
o 4
ST
MY
4> oE

H] w5 5“11 729 #ﬂ Ala1 Zi of off
A 5E(2011-20154) F2ke] E7)71 A1 .
(Table 32 EEA| Aol tfgt AludSto =2 Xt WAYFAS Al&sl| Thetsl=t] Zgo] Hct
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