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ABSTRACT

Application of pulsed-field gel electrophoresis(PFGE)
for tracing the route of foodborne pathogens

contamination

Choi, Soon Gon
Advisor : Prof. Chang, Hae-choon, Ph. D.
Department of Food and Drug

Graduate School of Chosun University

To investigate foodborne disease we performed a prospective PFGE study and
retrospective analysis of foodborne disease outbreaks in Korea. The prevention of
foodborne disease requires a coordinated program of epidemiological study and rapid
inspection involving tracing the route of foodborne pathogens contamination.
Pulsed-field gel electrophoresis (PFGE) is a powerful tool for characterizing various
foodborne pathogens at the DNA level, obtaining relevant information on genome
size and constructing the physical and genetic map of the chromosome of bacteria
that are poorly understood at the genetic level. PulseNet is a national network of

public health and food regulatory established in the US to detect clusters of



foodborne disease and respond quickly to foodborne outbreak investigations. In this
active surveillance system detected by the network must be confirmed by
epidemiological mean to determine if an outbreak is occurring. Presently, the
preferred subtyping method of PulsedNet is pulsed-field gel electrophoresis (PFGE).
And speeds outbreak investigations through focusing efforts on cases with
indistinguishable PFGE patterns. Monitor for foodborne disease associated with a
product and cut out foodborne illness. The subtyping of foodborne pathogens
continuously monitors patterns submitted to the national database. Foodborne
disease are a global problem and infections in one part of the world may originate
on a different continent. Therefore, active surveillance system supports the
establishment of similar networks in other regions with the goal to enable
real-time comparison of subtyping results form the different networks. The PFGE
system will also be used as a primary tool in preparedness and response to acts of

foodborne disease outbreaks.
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=y 1 14 - - 1 10
E] F 2t - - - - - -
2 E] F 22 A - - - - - -
71 el At 9 61 8 484 4 23
2 A 277 | 12537 | 275 | 8728 | 504 | 27,696
npol 2 2| mEnfo] e s 277 | 12537 | 274 | 8727 | 499 | 27616
7]} mpolf = - - 1 1 5 80
set &4 12 299 14 111 15 172
27 151 433 106 285 138 511
Ads | AEA 99 354 58 210 103 446
TEA 52 79 48 75 35 65
7] Bt 5 8 8 8 7 23
£ 69 1,820 77 1,209 53 958
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£ 7 v A9 AFE w3 F(1988~20001)

(&9 )
year

. 1988 | 1989 | 1990 | 1991 | 1992 | 1998 | 1999 | 2000
Etiology
Bacteria
Bacillus cereus 51 61 43 253 25 215 194 45
Brucella - - - - - - - -
Camphylobacter jejuni 134 295 72 93 138 483 85 205
Clostridium botulinum 24 22 25 13 8 3 5
Clostridium perfringens 49 436 | 1,240 | 1,213 | 912 | 1,326 | 1,213 | 724
Fscheric/ua corl 109 3 80 33 19 1,087 | 845 | 1.293
Listeria monocyvtogenes - 2 - - - 105 28 41
Salmonella spp. 2,987 | 4,920 | 6,290 | 4,146 | 2,834 | 2,709 | 3,560 | 2,649
Shigella spp. 3,581 | 257 834 112 4 1,266 | 221 866
Staphylococcis aureus 245 524 372 331 206 615 343 650
Streptococcus group A - 35 - 100 - 4 - -
Streptococcus other - - - - - 6 - -
Vibrio cholerae - - 26 6 2 2 2 9
Vibrio parafaernolvticis - - 21 - - 522 14 -
Yesinia spp - - - - - 9 32 -
Aeromonas - - - - - - -
Plesromonas shgelloides - - - - - - - -
Other bacteria - - - - - 53 50 -
Chemical
Ciguatoxin 8 66 44 50 8 68 41 -
Heavy metal 19 7 - - - - 2 21
Monosodium glutamate - - - - - -
Mushroom poisoning 9 - 5 4 - 2 - -
Scomborotoxin 65 80 194 40 135 124 56 55
Shellfish 6 - 24 35 - 6 - 9
Other chemical - - - - - - - -
Histamine - - - - - - 3 -
Parastic
Grardia lamblia - 21 219 32 2 3 - 82
Trichinella spiralis 34 15 105 41 - 8 - 6
Other parastic - - - - - - - -
Amoebiasis - - - - - -
Viral
Hepatitis 795 329 452 114 419 293 384 130
Nor walk - 42 - - 250 | 2,503 | 4,545 -
Other viral - - - - - - - -
Fungi - - - - - - - -
Yeast - - - - - - - -

A g "v)= CDC
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X8 dANAE TS5 dAdR}
(%91: 7,
AaFAL
A TR FA +4A R g4 7HEA e 29
A9 A= >

A 135 46 16 33 18 7 15 -
2003

Ak 7909 1441 1,230 3391 1,509 81 257 -

a5 165 35 42 15 15 7 39 12
2004

A 10388 1,052 4952 1,760 1,026 44 1206 348

a5 109 53 12 7 11 9 13 4
2005

A 5711 1,021 1412 892 1447 111 729 99

A% 259 108 24 46 23 15 33 10
2006

BA¢ 10,833 1,971 1,994 4998 1081 119 515 155

A% 510 289 36 21 41 30 82 11
2007 —

A 9686 3476 2308 793 1432 151 1,320 206
21 A F b E A
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X9 dE AHAAE AFE A
@9l A, ¥)
FEERES

a8 A [ aa :;L T 1 ] 78 RN L | AR AE 2 e | ew
A | 1,217 104 43 15 59 357 14 183 2 20 74 16 330
90 A} | 46,327 | 5,869 | 15,491 658 | 1,864 | 10,209 799 631 3| 1,087 | 7,235 513 | 1,968
A F | 1,960 146 33 21 62 413 7 426 1 12 81 33 725
o A4+ 39,989 | 5,072 | 3,007 | 706 1,795 (11,119 110 | 1,016 12 954 112,400 744 | 3,058
A | 3010 169 26 11 80 502 28 580 4 25 101 26| 1,458
1 A4 | 46,179 | 6,738 | 2,606 | 619 | 3,010 | 15,050 561 | 1,555 159 | 3,131 | 7,264 | 1,770 | 3,716
AT 2697 121 21 23 67 456 23 392 2 17 99 25| 1,451
o A4 | 35,214 | 3,474 | 2,538 | 932 2,897 110,403 | 1,316 | 1,159 5| 3,532| 5,198 696 | 3,064
A 2247 105 30 17 62 497 12 311 2 18 57 35| 1,101
0 A} | 43,307 | 3,406 | 1,788 | 578 2,312 12,448 86 906 52 113,903 | 4,389 | 1,007 | 2,432
A 4] 1,928 109 28 14 45 468 5 206 8 23 59 24 939
20! A} | 25862 | 3,941 | 1,262 563 | 1,936 | 9,799 39 690 31 1,283 | 3,862 516 | 1,940
A | 1,850 97 27 17 54 468 7 183 4 11 50 22 910

2002
A4 | 27,629 | 3,863 865 | 834| 1,551 11,874 47 602 18| 1,066 | 4,485 438 | 1,986
A+ 1,585 88 33 9 56 485 6 144 1 14 49 19 681
00 Al | 29,355 | 4,448 | 1,863 | 434 2,314 (10,871 30 380 8| 2,223 | 3,803 | 1,204 | 1,777
A F| 1,666 108 19 11 64 462 14 212 2 14 48 20 692
o A4+ | 28,175 | 4,609 897 | 660 | 2,933 11,633 155 607 8| 1,035| 3,351 847 | 1,440
A F| 1545 83 32 11 50 534 12 134 - 7 56 22 604
0 Al | 27,019 | 3,754 | 1,146 | 656 | 2,566 11,137 65 372 - 116 | 4,842 | 1,173 | 1,192
A F] 1,491 144 30 15 47 612 10 159 - 10 79 27 358

2006
A4 | 39,026 | 6,793 | 1,897 | 598 1,480 | 15,869 108 467 - 466 | 9,622 815 911

AR QE FALEA
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£ 10. 479 A4F% A9 &

(&9 A, %)

=57} T8 2003 2004 2005 2006 2007

SRl 88 113 83 182 289

& 65.2 68.5 76.1 70.3 55.7
= U

il 47 52 26 i 221

25 34.8 31.5 23.9 29.7 44.3

R 1,513 1,597 1,468 1,438 1,211

& 95.5 95.9 95.0 96.4 93.9
IR

2 72 69 77 53 78

2 & 45 41 5.0 3.6 6.1

T A 494 409 519 410 623

& 37.1 38.2 39.3 41.8 50.0
El=s

il 838 663 800 572 349

25 62.9 61.8 60.7 58.2 28.0

A A F ol fE A, A FAA, "= CDC
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o] AFs #eZa e 34 2R FoodNet¥ PulseNeto] glow =1 9]
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HENIZA w559 FDAS] g=xol o]Fojx= CDC AT ZAads AT AF
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A3, Emerging Infections ProgramS F3] 1% BWUdTEY 7o I3 v} 9=

1% Aol v@ 434 @), gmslw Agel U@ 2L WB Al v AL,
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Fa57}
B T oo 2R
SP WHO, 54 BFR#E | 9 517/ =ro] #oste A Fs 74

GORANS A2 A4 AFddAn wi
8 A4 F2=AA A

]

INFOSAN | WHO

GSS WHO 20000 A HE =A| Adrda A
Enter'Net | e aag Aol wAE AEugAge F7
Euro TB

A Aedrs g Al gAY

A]z%q 05‘;} ZARE: ] oﬂ@-gﬂ = Ot“;} ZEX

v e ;g%;éggﬁi%z%glm;mgl

FoodNet FEE9 FDAE X AR ]E =

Infections Program 2 A]

AF% A8 el pA =

(Burden of Illness Pyramid)

v =/ FDAS ORA, | - DNA-fingerprinte] =7 EH =2
PulseNet CFSAN, CVM ¥ - 5F(Campylobacter, £ coli O157, Listeria
USDA?9] FSIS monocytogenes, Salomella, Shigella) ATt
494 24
eLEXNET | W= /FDA AW, F, A AEdAAE AT ARy
OzFooDNet | &5 TN BAAY gdew AFE ABA

Z: SP(Surveillance Program for control of foodborne infections and intoxication in

Europe), INFOSAN(International Food Safety Authorities Network), GSS(Global
Salm-Surv), GOARN(Global Outbreak Alert and Response Network),
Enter-Net(International Survelliance network for the enteric infections Samonelle and
VTEC 0157)
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Az AAFEE AF FAAY BN (PFGE) A=H

1. PFGE ¥4

PFGE(Pulsed-Field Gel Electrophoresis)© 1984%W DNAE =ZL7]|o] wlz} &2 st= Al
2% Wy or ALY, PFGEE agarosedl Al ATFEAZE o] &3Fo] 30~50 kb~
10,000 kb o]/Fel 71744 DNAE #21& < %la, o5 A ¥ FdAds &
A g A Heol we Ao g5t Akl 2l Al 847k HAT(29-31).
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¥ 20. PFGE 2 3d 44
75 Fooug &8 A2
AAAA, & - AE AAAA #F =F IR P p——
o & 2 54 AA 1947 o4 s
- ATET o B 54
T+l 9 (14~ 48] 7H)— lug =¥
18 9F (14 ~48A] ZF)—Agarose plug | el A A 212
2¢HA| —Agarose plug # 2] (6] 7F)— RE
Gel loading 9] (24 7F)
o PFGE Gel loading(14~18A]7F)— Z)(PFGE system) & AH&-
39 Gel g M (2AZH—PFGE Gel AAHEM3H30E) 8o 16~20542F 28
and %41 (Geld 1~247H)— ]
PFGE gel band (Gel'd ] Software® AF-&3dlo] 2~
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3. PFGE €& A4

A3} o] PulseNetol tidh AMARE A EAEQBY) &3 22 AtdE 24d -
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Asperh o ALTAA 700wl BA wARAEH, 2 FAA 2570 HAL
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