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SUMMARY

I. Subject

Development of Biochip Technology for Pathogen Inspection of Import and Export
Agro-livestock Food

II. Purpose and Need of Research and Development

To relieve the frequently occurring cases of food poisoning and to minimize economic
and societal cost from the food poisoning, the efficient prevention and the rapid
detection of various kinds of pathogens at low cost becomes critical as the import
and export of agricultural product increases. As importing and exporting agricultural
products diversifies, the chance of pathogen infected product coming to domestic
shore increases that rapid and accurate method for detecting multiple pathogens at

the same time is required ever than before.

Thus, the goals of this research is set as follows:
1. Developing rapid and multiple food poisoning pathogen detection method based
on DNA micro-arrays for importing and exporting agricultural products
2. Establishing efficient ways to extract DNA of pathogens on importing and
exporing agricultural products and develop its applications
3. Building an integrated pathogen detection system for the inspection of importing
and exporting agricultural products
4. Developing and commercializing DNA micro-array kit and its analytical
equipment solutions for direct and instant detection of food poisoning pathogens

from importing and exporting agricultural products

Il. Subject matters and boundaries of the research

O Securing type culture strains and culture strains of16 food-borne pathogenic
bacteria

- Securing various food-borne pathogenic bacteria and other related strains from the
type culture strain banks

- Obtaining culture strains from domestic and foreign researchers



O Designing and constructing novel probes

- Exploring and determine detection mechanism

- Decoding genetic sequence and detection mechanism for each strain

- Design and construct novel probes using decoded genetic information

O Designing and constructing DNA micro-array

- Introducing standard probe for quantitative detection

- Micro-array design for reproducibility and accuracy

O Selecting novel probes and supplementary experiment

- Selecting probes based on experiment using amplified DNA

- Construct the best micro-arrays based on repetitive feedbacks

O Establishing RNA extraction method for each agricultural product matrix
- Establishing RNA extraction method for meats, milks and other dairy products
- Establishing RNA extraction method for grains, vegetables and etc.

- Establishing RNA extraction method for processed agricultural products
O Expreriment on agricultural food matrix

- Verification through experiment

- Collecting source data through repetitive feedbacks

O Measuring the sensitivity of contructed DNA chip on agricultural food matrix
- Measuring the sensitivity for each matrix

O Developing a test kit

- Establishing experimental procedures with optimal reagents and samples
- Establish experimental manuals for the users

O Build an analysis program

- Considering and choosing an algorithm most suitable for the analysis

- Developing analysis program based on the collected data

- Developing Guided-User-Interface favorable to the users

. Result of the Research

Based on the secured and decoded genetic information of 16 target 16s rDNA
pathogens, unique detection probes for them were designed and produced. In
addition, after securing and decoding the carB gene sequence, a novel probe was
successfully produced based on carB gene of Salmonella enterica subsp. enterica, so could

overcome the shortcoming of serum test.

DNA micro-array was designed and produced based on novel probes with specific
detection mechanism; DNA micro-array of the best performance was built based on
the novel probes for DNA of each target pathogenic bacteria through intensive test of

PCR amplification and of annealing fluorescent. Then, the sensitivity of each arryas



were measured; minimal sensitivity of 16S rDNA was 5~9nM, and that of carB gene
based serum test for Salmonella enterica subsp. enterica was 11~22nM. Especially, 165
rDNA based micro-array was verified its detection capability on food matrix, suchas
on agricultural products and processed food through establishing and testing novel
RNA extraction method.

V. Achievement and Its Utilization Plan

The results of this research strongly suggested that this micro-array system can
be an alternative method to go beyond the traditional way of detecting
multiple pathogens through bacterial cultivation. Moreover, it revealed its
potential as food-borne bacterial pathogen detection system for agricultural
food products, so that the saftey and quality control of not only domestic
food products, but also of exporting and importing ones; the micro-array
system can possibly extend its boundaries of applications to detecting various
toxicities and to analytical techniques to find ingredients, beyond its previous

usage.

Based on the achievement on micro-arrays, two pending patents and one
registered patent, followed by another plan to apply for patent. In addition,
three research papers have been published on this topic; another research
paper about carB-based micro-arrays for serum detection of Salmonella enterica

subsp. enterica is being written.
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=2 A3t} 4 DNAE

|
5H PCRE o3t FZ& sl
DNAE A|z3t DNA #mlo]Z 2 o
o|g3to] mlolazofgo] Ao Z2H 7}
35t DNA9 &3} oF

A2d A4+ RE R AF

i1

ol =]

-2 o=
= ‘oxr—¥& T

¥ 9ER EAE vk dejA

i)
ot
e

L AE O F 11E (F 1601%)

E2HE FZ3} chromosome DNAZ

Source and

Bacterium Strain Biosafety Level
Bacillus anthracis

Mycobacterium tuberculosis ATCC 25584 3
Yersinia enterocolitica (I?g((jjl\(;[ %L?i761557) 2
Campylobacter coli ATCC 43478 2
Campylobacter jejuni 8(%%% 353322971) 2
Clostridium perfringens 8({%% 13321629% 2
Shigella dysenteriae ATCC 13313 2
Stapylococcus aureus (Ké?j%/??i%%@ 2
Escherichia coli 8(%%% 215698222) 1
Escherichia coli O157:H7 ATCC 43894 2
Listeria monocytogenes (I?g((jjl\(;[ %150%1037) 2
Vibrio cholerae ATCC 14035 2
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Vibrio parphaemolyticus ATCC 17802 2

Vibrio vulnificus ATCC 27562 2
Salmonella enterica subsp. enferica serotype

Choleraesuis ATCC 10708 2
Salmonella enterica subsp. enterica serotype | ATCC 31194 2
Enteritidis (IFO 3313)

Salmonella enterica subsp. enferica serotype

Paratyphi C Y ATCC 13428 2
%almo.nella.enterica subsp. enferica serotype | A1cc 13311 2

yphimurium
O A3 g5 A FAAME HEFHA &= Mycobacterium tuberculosis, =Y
AZE 7t Ee Campylobacter colis thATFANA ALdstgon w9d
To 7 #F FRI7} oH® Bacillus anthracisE A|Qsl= 4 THFY FF
Al o] HAZE = Bacillus cereuss ATFE F71tA(Th =, ZuU ol A
o] WAES] HEQTFI} =& Shigella sonnei, Shigella boydii 258 F7}5}
o AEUATTFE T 10F(171F) 2 A3t (R2).

X2 FJF A= dddT 105 (F 1701%)

Source and
Strain

ATCC 11778
(KCCM 11204)
Bacillus cereus ATCC 13061

(KCCM 40022)
ATCC 14579
(KCCM 40935)

Yersinia enterocolitica ATCC 23715
(KCCM 41657)

Campylobacter jejuni 8(%%% 353322971) ’

Clostridium perfringens 8(%%% 13321629% ’

Bacterium Biosafety Level

Shigella dysenteriae ATCC 13313 2

ATCC 9290
(KCTM 2009)
Shigella sonnei ATCC 25951
8 (KCTM 2518)
ATCC 29930
(KCCM 40949)

ATCC 8700
' . (KCCM 41649)
Shigella boydii ATCC 3596
(KCCM 35966)

Stapylococcus aureus (K%E(islj 16153?385) 2

.y . ATCC 25922
Escherichia coli (KCTC 1682) 1
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Escherichia coli O157:H7 (KCEM 40406)
L ATCC 15313
Listeria monocytogenes (KCCM 40307)
Vibrio cholerae ATCC 14035
Vibrio parphaemolyticus ATCC 17802
Vibrio vulnificus ATCC 27562
ATCC 10708
. . (KCCM 41598)
Salmonella enterica subsp. enferica serotype | “A 15 13317 2
Choleraesuis (KCCM 41034)
ATCC 7001
Salmonella enterica subsp. enterica serotype | ATCC 31194 2
Enteritidis (IFO 3313)
Salmonella enterica subsp. enterica serotype | A1cc 13311 2
Typhimurium

3 3 3EFE o gn g
¥t
Bacterium SR Alg] H] 3L
PIFr=n Su
Bucill O ATCC 11778 (KCCM 11204
acutus - cereus ATCC 13061 (KCCM 40022
ATCC 14579 (KCCM 40935
Yersinia  enterocolitica O
L wor B
Campylobacter  jejuni O C“h;mishmgi By
N Clostridium perfringens O
A
Shigella  dysenterie O
o . . ATCC 8700 (KCCM 41649)
= Shigella  boydii O ATCC 35966 (KCCM 35966)
T ] ATCC 9290 (KCTM 2009
Shlggllg sonnei O ATCC 25931 (KCTM 2518
ATCC 29930 (KCCM 40949)
Stapylococcus  aureus O
— . ATCC 8739
Escherichia  coli O ATCC 25972
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Escherichia  coli O157:H7

ATCC 43894 (KCCM 40406)

Listerin  monocytogenes

Vibrio  cholerae

Vibrio  parphaemolyticus

Vibrio  wulnificus

Salmonella enterica subsp.

enterica serotype Choleraesuis

O |[O]|O]|O|0O|0

ATCC 7001
ATCC 13312
ATCC 10708

Salmonella enterica subsp.

enterica serotype Enteritidis

O

Salmonella  enterica subsp.

enterica serotype Typhimurium

Mo BN

Bacillus  subtilus

Escherichin  coli K12

Control

Listerin  monocytogenes

Listeria  innocua

Stapylococcus  xylosus

Vibrio  alginolyticus

Vibrio  cambelli

Vibrio  cholerae O1

ATCC 9459
ATCC 14033

Vibrio  cincinnatiensis

Vibrio  diazotrophicus

Vibrio  fischeri

Vibrio  flunvialis

Vibrio  furnissii

Vibrio harveyi

Vibrio  hollisae

Vibrio  mediterranei

Vibrio  metchnikovii

Vibrio mimicus

Vibrio  navarrensis

Vibrio ordalli

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0] O

x=gn AA 2 A%
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AME FlA FAA Fe] o
st Z2HE Azets WHelth o] F 7R dEe 45 HgFe=
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Y

f
o
2
o,
S
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b Aesln HAT $RE )

Pathogenic bacteria species 7t 16S rRNA S M Xt MY
At0| £ HIE S 2 A A5t capture probeE 0| &3}0
species £202 10H| ZAzaes

223} species L0l A, serotype 7t MA| SHAF MY
A}0|E HFEtO 2 A A8t capture probeS 0|23}0]
subtype TFIH| A=

<ad 1> A& 94

B 4] genomic comparisong £ e HZE: dEle arBite FA
A2 carbamolyphosphate synthetase large subunit
ahe T8I A ®kgE EFujstedl 2

il
[-'O
z M
oll
_O|L
kl
2
o
©

carbamolyphosphate= ariginine¥} pyrimidine nucleotideZ A A3}=d ©]
|HTh E, 22 AFAEL o] 549 FAHAAESE o8&t AT AT
of AF&St71E st B A4 HEAUE ARSHTI AEE Ao ud
HAh o] A LS wEe g, ¢ FAFRE 165 1DNA A dS 7HAH
g g7te]l FEo| o]H-& Salmonella enterica subsp. enterica®] HHE
(serotype)E-2o] HZE3}A 3T

T AHE 99 2T 97 Ade] Aeld &3k 243t asol wEkA AfolE
HolAl dn. 28 BE HESHVIE dste EE i oFEH ¥=T oFF
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£9] 165 'DNA 4714 <E 52 & HE 948 97] AEES
multiple alignmentE F3] |7] AE& ¢
= 3 TEHE olE Hol: dry] A ITS(capture probe
candidates)% =RetAT 278 97 AdE A7 4994 SA4S
Hlwste] Ao 278 33 NCBIQ blast searchit} RDP2] probe match
o} Ze dolHuolz Eg ol&sle So|A(specificity)ol} AHeEE
(selectivity)Z 2213}t

2 #F39 AE 99 4749 £ 2 BE

(1) 16S rDNA 947] A4 &3 & A=

165 rDNA F3A A zto]l& ol &3t HAET WY vAAE thidS
Bacillus, Yersinia, Campylobacter, Clostridium, Shigella, Stapylococcus,
Listeria, Vibrio, E.coli, Salmonella enterica subsp. enterica®|th. o] #F&
of thg+ 165 rDNA capture probeE AA|5I7] feiA 2z oFE Wyt
AR AdES TR oF 322 NCBI gene banke} RDP II database]]
Az #9165 rDNA 7] AMES SR (2" 2-1). 28x
165 rDNA 32} ztolE vlwstr] fafiA] g g ofe} o &
FEEe §44 HIE 2AAHT FUSAT

e e e Bl = weees 20202020 - ool

% File Edit Sequence Alignment View Accessory Application RNA World Wide Web  Options Window Help
=0

o [oreten =T =] B 28 total sequences

Mode: [Select /5ids ] Selection:0 S equence Mask: Nane St -

Postion: Numbering Mask: None tuler at:
i GAT T Ser =
FIDIT Hen Eéﬁmﬁﬁﬁlll ﬂ.:"w BEEEL HwE ¢ speedshw“hx.
e T e
= 10 20 30 AD 50 &0 70 80 50 100 =
Bacillus cereus GATGAACGCTGGCGGCETGCCTAATACATGCAAGTTGAGCGAATGGATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACC

Salmonella enterica subsp. enterica :AGAGTTIGAICATGGCTCAGATIGRACGCTGGCGGCAGGCCTARCACATGCAAGTICGRACGGIAACAGGARGCAGCTTGCTGCITIGCTGACGAGTIGGCGGACE
Salmonella enteritidis; SE22; US0318 ABATTGAAGAGTTTGATCATGGCICAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGIRAACAGGAAGCAGCITGOTCTTCGOTGACGACTGE
Clostridium perfringens; CPN50; M692¢GICACTAAGGACGGGCARCARAA ZATARGTTGARAGARRACARCTTARARAGT T I TTTARARARAGTGIIGACAAAGTITCGAAGGTGATGATARAATA
Campylobacter jejuni; SST 5384-98; ¥1CTGGCTCAGAGTGAACGCTGGCGGCGTGCCTARTACATGCARGTCGAACGATGAAGCTTCTAGCTTIGCTAGEAGTGEATTAGTGGCGCACGGGTGAGTAAGGTA
Listeria monocytogenes str. 4b F2365;RAGEGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGEACGEAGEAAGAGCTTGCTCTTCCARAGTTAGTGGCGGAC
Shigella dysenteriae S5d137; CP000034 BAATTGAAGAGTTTGATCATGECTCAGATTGAACGCTGGCEGCAGCECCTAACACATGUAAGTCGAACEETARCAGRAAGCAGCTTGCTGCTTTGCTGACGAGTE
Shigella somnei BAETTGAAGAGTTTGATCATGECTCAGATTGARCGCTGECEECAGECCTARCACATGCARGTCGARCGETARCAGGRRACAGCTIGCTGTTTCGCTGACGAGTG
shigella boydii B2ATTGAAGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTARCACATGCALGTCGAACGGTAACAGGARTCAGCTIGCTGATTCGCTGACGAGTE
Escherichia coli K12; K-12; UQ00S6 AAATTGAAGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTARCACATGCAAGTCGAACGGTAACAGGALGAAGCTTGCTTCTTTIGCTGACGAGTG
Escherichia coli OL57:H7; RIMDOS0995:ABATTGAAGAGTTTGATCATGGCTCAGLETTGAACGCTGGCGGCAGGCCTALCACETGCAAGTCGAACGGTALCAGGALGALGCTTGCTTCTTTIGCTGACGAGTG
Staphylococcus aureus subsp. aursus } TTTTATGGAGAGITIGATCCTGGCTCAGGATGRACGCTGGCGEECGTGCCTARTACATGOARGTCGAGCGRACGGACGAGAAGCTTGCTTCTCIGATGTTAGCGE
Vibrio choleras; CECT 514 T; X76337 AGAGTTTGATNNTGGCTCAGATTGRRCGCTGGCGGCAGGCCTARCACATGCRAGT GGCRGCACAGAGGAACTTGTTCCT! GEGCGGCGEACE
Vibrio parahasmolyticus; SW-1; AY911:AGAGTTTGATCCTGGCTCAGATTGRACGCTGGCGGCAGGCCTARCACATGCARGTCGAGCGGARACGAGTTATCTGARCCTTCGEEGAACGGTARCGECGTCGR
Vibrio vulnificus (T); ATCC 27562 T; BGAGTTTGATNNTGGCTCAGATTGARCGCTGGCGGCAGGCCTARCACATGCARGTCGAGCGGCAGCACAGAGARACTTCTTTCTCCGGTGGCGAGCGGCGEACE
Yersinia enterocolitica; 0:3 108 c; :ATIGRAACGCIGGCGGCAGGCCTARCACATGCAAGTCGAGCGGCAGCEEGRRGTAGTTTACTACTTIGCCGECGAGCEECGEACEEETGAGTAATGICTGGGARA

Salmonella Paratypi & BARTTGAAGAGTTIGATCATGECTICAGATIGAACGCIGECGECAGECCTARCACATGUAAGTCGAACGETARCAGGARGCAGCTIGCTCTTTGCTGACGAGTGE
Salmonella Paratypi B BAATTGAAGAGTTIGATCATGECTICAGATIGAACGCIGECGECAGECCTARCACATGOAAGTCGAACGETARCAGGARGCAGCTIIGCTCTTTGCTGACGAGTGE
Salmonella Paratypi C BAETTGAAGAGTTTGATCATGECTCAGATTGEACGCTGGCGECAGGCCTARCACATGOAAGTCGAACGGTARCAGGAAGCAGCTTGCTCTTTGCTGACGAGTGE
Salmonella Newport BGAGTTTGATCATGECTCAGATTGAACGCTGECGGCAGGCCTARCACATGCAAGTCGAACGETAACAGEAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGEACE
Salmonella enterica subsp. enterica sB2ATTGAAGAGTTTGATCATGGCTCAGATTGEACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGETARCAGGRAGEAGCTTGCTCTTTGCTGACGAGTGE
Salmonella Heidelberg BGEGTTTGATCATGECTCAGATTGAACGCTGECGECAGECCTARCACATGCARGTCGAACGETAACAGEEAGCAGCTTGCTGCTTCGCTGACGAGTGECGEACE
salmenella Dublin BGEGTTTGATCATGECTCAGATTGRACGCTGECOGCAGECCTARCACATGCAAGTCOARCGGTARCAGGRAGCAGCTTGCTGCTITGCTGACGAGTGECGEACE
salmonella Schwarzengrund BAGGAGGTGATCCAACCGCAGGTTCCCCTACGGTTACCTTGTTACGACTTCACCCCAGTCATGAATCACARAGTGGTARGCGCCCTCCCGAAGGTTAAGCTACC
Bacillus anthracis GACGAACGCTGGCGGCGTECCTARTACLETGCAAGTCGAGCGGACAGRLGEEAGCTTGCTCCCGGATGTTAGCGGCGEACGEETEAGTLACACGTGGGTAACCTG
Mycckacterium tubsrculosis GGAGTGTTTGGGTTTTGTTTGGAGEGTTTGATCCTGGCTCAGGACGAACGCTGECGECGTGCTTAACACATGCAAGTCGARCEGAALGGTCTCTTCGGAGATAC
Clostridium botulinum; NCTC8265; NGAGAGTTTGATCCTGGCTCAGGACGAACGCTGECGECETGCCTARCACATGCARGTCGAGCGATGAAGCTTCCTTCGGGARGTGGATTAGCGGCGER

Campylobacter coli; ATCC 49941; AATACATGCARGTCGARCGATGAAGCTTCTAGCTTGCTAGRAGTGEATTAGTGGCGCACGGGTGAGTAAGETATAGTTARTCTGCCCTACACARGAGE

<19 2-1> 16S rDNA A=A A A9 43

() CarB 47] AQ 54 2 AS

165 rDNA 379} ml7kA 2 arB FHAE
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el
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= S. enterica subsp. enterica®] WE TF1 S. enterica subsp. enterica
serotype Enteritidis, S. enterica subsp. enterica serotype Choleraesuis, S.
enterica subsp. enterica serotype Typhimurium$] &3 FHA} HALS 4
Halgem 2 wroll S. enferica subsp. entericn BHFES] FAA AF
L3 Hlae] A 540 F7F U 2-2)

File Edit Sequence

Alignment View Accessory Application RNA World Wide Web  Options Window Help
= D
T e TS EN e we g o o2 Feslyoiior ==
13 total sequences
[=] Courier New 2 |EEREA
Mode: [Select / Side = Selections nul Sequence Mask: None e
I =] Positon; Numbering Mask: None uder ak) |
ID T R Serol [+ ol

£ I DIT G oo = HMERTIN IR o e Sl P 5050w g g

0 e e e R R R PR R R YO T

1 10 20 30 40 50 &0 70 &0 50 100 =l
carB of SACH TGCCRARRCGTACAGRTATARARA: T TGATTCTGGGCGCGGG! GGTCRGG! TACTCCGGCGCT \ARGCC
carB of S. enteritidis [ATGCCARARCGTACAGATATAARA] TGATTCTGGGCGCGGG! 'GGTCRGG! TACTCCGGCGCT \ARGCC
Saih of 5. Bubkisa ATGCCARAACGTACAGATATAAAARGCATCCTGATTCTGGCCGCCEE GGTCAGE TACTCCGECEET anGCC
oazB of 5. Newport ATGCCARAACGTACAGATATARRA: TGATTCTGECCECEEE GGTCRGE TACTCCEECEOT anceC
carB of 8. T 1 ium T, C TACT T o
carB of S. Heidelberg BTG C TACT TCAGECATE G
carB of 3. Typhi b6 BTG Gee T3CTCCGEEEET G
carB of S. paratyphi & BTGCCRRARCGTACAGACATARAA TGATTCTGGGCGCGGE GGTCAGG TACTCCGGCGCT ARGCG
carB of S. p yphi B TaCC. CGTACAGATAT: TCCTGATTCTGGGCGOGEG GGTCAGE! TACTCCGGCGCT ARGCG
carB of S. gallinarum ATGCCARRACGTACAGATATARAA TCATTCTGEECGCGEG! GGTCAGE TACTCCGGCGCT ARGCC
GaiR F 3. aBona ATGCCAAAACGTACAGATATAARARCCATCCTGATTCTGGCCGOGEET GGTCAGE 70TCCEECEET anGeC
carB of S. schwa und ATGC: T, TAT C TACT T G
o o e . e et b b B s bbb s S bl ot L B g D b b 8 L B b 6 0 I 8 0 At L
] 5% 8 1| |

<19 22> carB FA4 A Q] 7
o G714 E EAoR B5o mad A 2 AR
(1) 16S rDNA A g 7|vt 2 H AA 2 Az

165 rDNA 97| A& #}o] 7|¥te 25 3t capture probeE AAE #I%H
AA A A v 2o (2™ 3).

2t species®| 16S rRNA S M X} alignment

9

165 rRNA 7| MZ0| 7}% H| =3t species {1E4

7] MY XH0]7F 10~15% O| &9l capture probe candidate
region & =, NCBI Blast search

.

CtE species candidatel} alignment & H|m

9

Eott capture candidate M8 =, capture probe2 | Zt

<71¥9 3> Capture probe A7 4=A%=
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kA =F38y Bacillus cereus, Campylobacter jejuni, Clostridium perfringens,
shigella boydii, Shigella sonnei, Shigella dysenteriae, Stapylococcus aureus,
Escherichia  coli,  Escherichia  coli O157:H7, Listeria  monocytogenes,
Salmonella  enterica subsp. enterica serotype Cholerasuis, Salmonella
enterica subsp. enterica serotype Enteritidis, Vibrio cholerae, Vibrio
parahaemolyticus, Vibrio vulnificus 165 rDNA <@7] A <EL& BioEdit
Sequence Alignment EditorE ©]-&3}¢] alignmentdtt} (Z& 4).

§ Biocait Sequence Allgnment Edior - e > . ossta

3 File Edit Sequence Alignment View Accessory Application RNA WDr\dWldeW@b Options  Window Help _[=]x
[==Ru}
N T T 20 total sequences
Mod = Seection 0 Sequence Mask: None o
oo | eelect/S1de Pasiion Numbering Mask: None il

T 1 5 GAT| ol L |
¢ 1D I3 %o+ = MR INIE Sl v | @‘HE ? speeu o s qrast

B 2

410 250 60 470
GAGGGGGACCTTCEEECCTCTTGCCATCGGATGTGCCCAGATGGEA

Shigella sonnei
Listeria menoeytogenes str -
Bacillus cereus -
Salmonella enterica subsp. -
Salmonella enteritidis; SE -
Clostridium perfringens; C -
Campylobacter jejuni; SSI .
Shigella dysenteriae Sd137 -
Shigella boydii L
Escherichia coli K12; K-12 .
Escherichia coli 0157:H7;
staphylococcus aursus subs) -
Vibrio cholerae; CECT 514 |-
Vibrio parahasmolyticus;
vibrio vulnificus (T); &

5"

Yersinia enterocolitica; O|-
salmonella Paratypi & L
Salmonella Paratypi B
salmonella Paratypi C
Clustal Consensus

i | ] | i}

< a9 4> Z} #5F9 16S tDNA 7] A9 Alignment

-IHI

o] alignment Z¥Z nigte g z FFH 165 rDNA g7 AEL &
o] 1 e g7 A 2olE Hole 3 BHYA U]/kgg el F
5 Adstdrh. wAl o] TFEY 165 rDNA SAz Ade
alignmentdte] 7] A g zo|7b 10~15% o©]4e] Ao]E Hol=
capture probe candidate regiong A1REIIHTHZH 5). Camplylobacter
jejuni®l A%, 7HF AL g7 AE AolE Hole HAAH HAEL
Campylobacter coli2 o] F #FE A" = Ad v|uE s} capture
probe candidate reion& 20~25bp Zo] A& FTEF}] AT}

¥ DWEIR=HE LS TFW1ES rDNA_probe designwCampylobacter target probe bio o (O |
H . 'W”ﬁ B 3 total sequences
Mode: [Select / Side. 7] S elecion:0 Sequence Mask: None Start
o |Select / Slide Postion Numbering Mask: None ruler at '7
— P s Scrol
fIDIT §oot E@Eﬂﬂ#i 3 @\HE @ S ,yas.
J, Prteprereuaer rratprees Prrreprereginee L re gt e e rre rrre ey REERIRREE IREERRRY
"200 220 250 240 280 260 270 280 250 300 -l
Campylobacter colij M‘cc TTTTCGGTGTA TATCAGCTAGTTGGTAAGGTAATGGCTTACCARGGCTATGACGCCTTAACTGGTCTGAGAGGATGATCAGTCACACTGGARCTGA
Campylobacter jejuni; SSITTTTCGGTGTA A TAGTATCAGCTAGT TGGTARGGTAATGGCTTACCARGGCTATGACGC TTAACTGGTCTGAGAGGATGATCAGTCACACTGGRACTGA
Clustal Consensus
ENI| e T | =] I

<71¥ 5> Campylobacter coli®} Campylobacter jejuni 16S rDNA Alignment

AE 3 capture probe candidateE NCBI blast searchE 3} Tt 2 Bl
A4 wAE 165 rDNA 97 ME7 ote HAEES IAPHH 6).
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o2 HdAd mAdE # A7t AL AES Adstr 10~15%

Are] z}o]E Mol capture probe candidatewtg AWHasle] = gkoh
= ol8 A R& candidates’} TFE A HUA uAAE 165 rDNA
A7) Adgo] 10~15% o]A z}po|7} V}EXA| alignment A3 E ThA| 3
| 21¢& 9=3}E candidatesE capture probeZ A

DEE EIE 2IW BSARNE) =MD =sFH ar
[ EIRS T i @ @

=

» NCBY BLAST/ blastn suite

| btastn | pastp | plstc | wiasn | s

mors Pesstpont

Enter Query Sequence

Enter accession number, i, or FASTA sequence §
GEOTCATCTGCCCTOTACTTCGGEA,

Job Title

Entara desonptive tke for your BLAST search &)
[ atign two or mera sequences &

Chooss Search Set

Databaze © Human genomic + transcript O Mouse genomic+ transcript (& Others (ar eto.):
+ | Nucleotide collection (nrfnt) Vi@
Organism
Cptonal O exclude -+
Entar organism common name, binormial, or tax id. Only 20 top taxa wil be shown. &)
) O (] sample sequences

Entrez Query
Cpona

Enter an Entrez query to limit search &)

Frogram Selaction
Optimize for
O Highty similar ssquenses (megablast)

© more issimitar sequences (discontiguous megablast)

@ Somewhat similar sequences (blastn) ~

&) 22 & QEU

NCBI Blast:Nucleotide Sequence (25 letters) - Microsoft Internet Explorer

meHE WIE) B SARINA) =D =82 aw
QF2 - © B G HEANN @ 2D %
Z (D) | £] http://blast, nebi. nlm, nih.gov/Blast, cgi o »
v Descriptions ~
Legend for finks to cther rescurces: Ml unicene I3 oeo [ cene B structure [l ep viewer
Sequences producing signi ncmt alignments:
(Click headers to sSort column:
Dascintion ot |dnlu J ident \ ke
Rhodococcus globerulus strain AZ1-15 165 ribosomal RNA qene 100% 2e-04 1009%
Rhodococcus sp. YIM 65754 16S ribosomal RNA aene, partial s 100% 2e-04 100%
Rhodococcus sp. YIM 65670 168 ribosomal RNA aene, partial s 100% Ze-04 100%
Uncultured Rhodococcus sp. clone TOOS8 16§ esomal RNA g+ 100% 2e-04 100%
Uncultured Corynebacterium sp. clone TO702 168 ribosomal RN 1009% 2e-04 100%
Uncultured Corynebacterium sp. clone TO776 168 ribosomal RN 1009 2e-04 100%
Uncultured Corynebscterium £p. clone TO238 168 ribosomal RN 100% 2e-04 100%
Uncultured Corynebacterium sp. clone TOO71 165 ribosomal RN 100% 2e-04 100%
Uncultured Corynebacterium sp. clone TO254 168 ribesomal RN 1009% 2e-04 1009%
Uncultured Corynebacterium sp. clone TO311 168 ribosomal RN 1009 2e-04 100%
Uncultured bacterium clone 9¥16 S 165 ribosomal RNA aene, p 1009 2e-04 1009%
Uncultured bacterium clone 7¥30 2 16S ribosomal RNA gene, p 100% 2e-04 100%
Uncultured bacterium clone 7G09 3 16S ribosomal RNA qene, p 1009% 2e-04 100%
Uncultured bacterium clone LL141-8P22 168 ribosomal RNA qe 1009 2e-04 100%
Uncultured bacterium clone LL141-8Nd 163 ribosomal RNA gen 100% 2e-04 100%
Uncultured bacterium clone LL141-8N18 16S ribosomal RNA qe 100% 2e-04 100%
Uncultured bacterium clone LL141-8MS 16S ribosomal RNA qen 100% 2e-04 100%
Uncultured bacterium clone LL141-8M4 168 ribosomal RNA qen 100% 2e-04 100%
Uncultured bacterium clone LL141-8M11 168 ribosomal RNA qe 100% 2e-04 100%
Uncultured bacterium clone LL141-8L8 16S ribosomal RNA qen: 1009 2e-04 100%
Uncultured bacterium clone LL141-8L4 16S ribosomal RNA aen: 100% 2e-04 100%
Uncultured bacterium clone LL141-8112 168 ribosomal RNA qer 1009 2e-04 100%
Uncultured bacterium clone LL141-8H23 16S ribosomal RNA qe 100% 2e-04 100%
Uncultured bacterium clone LL141-8G2 16S ribosomal RNA gen 1009 2e-04 100%
Uncultured bacterium clone LL141-8E19 16S ribosomal RNA ae 100% 2e-04 100%
Uncultured bacterium clone LL141-8D23 163 ribosomal RNA qe 1009 2e-04 100%
Uncultured bacterium clone LL141-8018 16S ribosomal RNA ge 100% 2e-04 100%
Uncultured bacterium clone LL141-8C21 16S ribosomal RNA qe 100% 2e-04 100%
Uncultured bacterium clone LL141-8B13 168 ribosomal RNA ae 100% 2e-04 100%
Uncultured bacterium clone LL141-7P3 165 ribosomal RNA aen 100% 2e-04 100%
Uncultured bacterium clone LL141-7D12 16S ribosomal RNA qe 1009 2e-04 100%
Uncultured bacterium clone LL141-6P6 165 ribosomal RNA aen 100% 2e-04 100%
Uncultured bacterium clone LL141-606 16S ribosomal RNA qen 100% 2e-04 100%
Uneultured bacterium clone LL141-6M15 16S ribosomal RNA a¢ 100% 2e-04 100%
Uncultured bacterium clone LL141-6K18 168 ribosomal RNA qe 100% 2e-04 100% b
>
€] 8 © B

<9 6> Campylobacterium capture probe candidate2] blast search

_29_



S B < ) £ E S ] 1 ] 3 T W N ° 0 ) R B i U

Campylobacter coli. ATCC49341

Vibr parshasmoiteu:

S55-675 675~770 810

ni Aalo] St

Tm  Rating GC%
EE 7 44 hairpin dimer

671 Ed 50 hairpin  dimer
2 a0

635 91 385 hairpin  dimer

<9 7> Campylobacter jejuni capture probe candidates A1 w5

S Biotdit Sequence Alignment Editor = [Utitle e e )
3% Fle dit Sequence Alignment View Accessory Application RNA World Wide Web  Options  Windew  Help
=}
B8 e =7 ZB 17 total sequences
Mod Y| Selection null Sequence Mask: None Start
|| o= Select/ Sie Posilon: Numbeing Mask: Mane il at| 1
P <2 car[rrie Seroll LT 2|
§ 1D IT 6 oo+ =EREEEN Wl 2 SwE 7 sy g
T e e T R D e
=

Campylobacter jejumi; 88172
Bacillus cersus AGha
Salmonella enterica subsg|---T..C.G.GA..
salmonella enteritidis;
Clostridium perfringens;
Listeria monccytogenes st
shigella dysenteriae sdif.
shigella sonnei

shigella boydii

Escherichia coli K12;
Escherichia coli 0157:
staphylococcus aureus
Vibrio choleras; CECT 51¢.---T.
Vibrio parahaemolyticus; - -
[Vibrio vulnificus (T); A1---T.
Yersinia enterocolitica;
clustal Consensus

R

<1 8> Campylobacter jejuni caputure probe candidate2] alignment

Campylobacter jejuni®] capture probe AAS WHATH FA3A AA=
ZF 1% A H3Y9A4d vAEY capture probed] EFH AHEL the

9} gol FFYG (& 3).

<3} 3> 16S rDNA 7|4l Eo]# xgn

c Probe Length Tm c
Bacterium Name (bp) () Rating

BACE1 20 63.6 85
Bacillus cereus BACE2 20 63 81
BACE3 21 65 100
CLPE1 20 65 100
CLPE2 20 62.9 100
LIMO1 22 62.6 80
LIMO?2 22 64.0 90
STAU1 22 63.4 81
STAU2 31 63.0 74
CAJE1 26 65.7 89
CAJE2 26 69.6 79
Escherichia coli ESCO 26 62.9 91
ESCO01 24 63.8 73
ESCO02 23 62.7 86
Samoella enterica subsp. enterica SACH1 23 63.2 86

serotype Choleraesuis SACH2 2 64.2 87

Clostridium perfringens

Listeria monocytogenes

Stapylococcus aureus

Campylobacter coli

Escherichia coli O157:H7
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Samoella enterica subsp. enterica
SAEN 24 63.5 74
serotype Enteritidis
SHBO1 21 62.3 68
Shigella boydii SHBO2 21 63.1 57.1
SHBO3 26 62.1 92
) ) SHDY1 24 63.1 89
Shigella dysenteriae SHDY?2 n 68.9 100
Shgella sonnei SHSOL 21 62.5 67
SHSO2 25 62.9 86
i VICH1 19 63.5 79
Vibrio: cholerae VICH? 20 623 | 79
Vibrio parphaemolyticus VIPAL 24 63.1 88
VIPA2 25 66.9 93
i ) VIVU1 22 63.8 84
Vibrio vulnificus VIVU2 3 31 29
Yersinia enterocolitica YEEN1 2 638 L
YEEN2 23 63.1 83

) AA Genome FAA A 7|yl ZTaH AA D A=

EW3] Salmonellas BHY o2 BEF3SH7] 913} capture probe A7
o] AAAHA =2 a7 99 Zul A UE S. enferica subsp. enterica
serotype Choleraesuis®] A E o|835}o] 4,757,000 bpel HA 7
A g€ 30,000 bp# 1}Fol 4 NCBIG| A blast searchE Eal4] A4
o (2" 10-A). O FAME FESIIA} Sh= S. enterica subsp. enterica
serotype  Typhimuriumeo]u} S, enterica subsp. enterica serotype
Enteritidis o} Z2 #Fo Zfol7b ves FR FES9 A A
AR, A714 g, mismatche] 7H4, 44 o|F 55 Asdn (2™
10-B). = Z3 A A4Ad thafA 136 7He FRHTZES AT + U
o (29 10-C).

Salmonella Choleraesuis2 o3 MEH
S. Choleraesuisd}t S, Typhimurium®| fAHd0| 99%0|7| W&

)
S. Choleraesuis2| HAUH| 4,757 kbp2| 30 kbp
NCBIO| A blast Z4A () 1593] £:3H)
¥
H7| ME H|11(10-15% %}0| O|AHE E ot specific
probe S E 20ldt % (M4 136 T22 £7)

71 7tsdol =2
Salmonella +F 52|

H7| ME H|iE ETF universal primer and
specific probe C|X}211} H| &} (9JH°| universal, #3 ¢
2-47 9| specific probe $1&)

<71% 9> Genome-wide A £33 A=A HAARA
primer<} probe A =2
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30 kbp for
each time

Query 1D k22187 Dotabase Name r

Description Description Al GenBank+EMBL+D0B}+ PO sequences (but no
Molecule type nudex: 3d EST, STS, GSS,environmental samples or phase 0, 1
Query Length 30000 0r 2 HIGS sequences)

Program BLASTN 2.2.20+ >Ciation

Other reports:
¥ Graphic Summa

Distrbution of 423 Blast Hes on the Query Sequence &
Mosecrer efine

Key for alignment scores.
5.

()]
s ey ity s e

Accession

Comparison of
S. typhimurium or
S. enteritidis

Finding candidate
regions of dissimilarity
over 10-15%

=
e =
| 41 A [} < E |
A :,‘g:“"‘“"" ::‘""‘" Candidate sequence for specific probes. 'N"m: Nomenciature F
- B — ——
e S
SRR —
: — —
. — —
—
Sl
e
oo P
=
» e oo o] e i s e
=
2= w2000
-
- — — e —_
: = T
.
e T
Pl s s
i -
| 4% A [ 3 ) 3
= :
= e e
Completion of 156 o psen
R
Toajscxsoon-ssss0
4,757,000 bp of o
. = — e
= =
S. choleraesuis 201 uro00-430000
= — e
chromosome ot
= e =
2 one it
= —
= —
= e s
: i
o —
e = i

<% 10> NCBI®] blast ¢ #] 52 o] &3 genome-wided A
(A) 30 kbpe] blast 714, (B) blast Z1zke] Q17/1M A Wmg AL Fa
TR 39, (O AA 136 FnFe AM A= QP

[¢]
Y
]
o
oZ
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(A)

=

o] FlME 5¥E3 oAy FTHERIE
= xTFH EEL

o
stz 7bg foldtn JlEAe]l =& fHAQ
carbamoyl-phosphate synthetase large subunit(carB)E A€

2 Salmonella TFEY crB |7] A4EL F£HsYT = 13719
Salmonella enterica subsp. enterica BHFE2 H7] Aol FHHIUL,
olo} FAlol 71 7H7bE F<Q E. colinv} S. dysenteriaeS} = W] w3} T
I F\A X universal primerE A|Z3}7] A= Salmonella7| = Z
2 947 MEs 7}2174“ 02 g5 Aols Kol FE& AM S
ATk (2 11A). =3} specific probe #A|Z-& QsiAE 2 RE F
E7 AolE Hole FEES zolA AHsdoh (ZE 11B).

carB of

Choleraesuis

k)

carB of 8. Paratyphi C
carB of &. Dublin
carB of 8. Newport
carB of 8. Typhimurium
<carB of 8. Heidelberg
carB of 3. Typhi
carB of S. Paratyphi A
carB of 8. Enteritidis

f 8. Paratyphi B
carB of 8. Gallinarum
carB of 8. Agona
<arB of 8. Schwarzengrund
carB of E. coli K12
carB of S. dysenteriae
carB of E. coli 0157
Clustal Consensus
<carB of 3. Choleraesuis AAGCGCTECECEECCT
carB of 3. Paratyphi C
<carB of 8. Dublin
carB of §. Newport c
carB of 8. Typhimuriun e
<arB of 8. Heidelberg c
carB of . Typhi .C
<arB of 8. Paratyphi A -c
carB of S. Enter;t;dls -c

- - ¢
<carB of 8. Gallinarum c
carB of 3. Agona &
<arB of 8. Schwarzengrund c
<carB of E. coli K12 G
carB of 3. dysenteriae G
carB of E. coli 0157 G
Clustal Consensus

<9 11> g47] A4 va= %3 (A) universal primer, (B) specific probe A& Y

7—}7—}01] = prlmer@r probe5¢] 97 AEL AAHI AL ¥ 4,
2r} oldfsh ol ofe] SAEL Toise] == 3
blast search 528 &3] 3<l3l T

Aoz Adstgh

<¥ 4 > CarB gene universal primers

Universal Primers Length Tm Rating
Sal_87f 15 60.4 78
Sal_220f 19 58.7 77
Sal_378f 19 58.8 86
Sal_564f 19 59.3 87
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Sal_1596r 15 62.2 81
Sal_1662r 16 60.6 93
Sal_2277r 19 59.2 89
Sal_2361r 18 60 79
Sal_3174r 20 58.6 89

<3 5> CarB A 7wt Bo]4 xan

c Probe Length T .
Bacterium Name (bp) () Rating
All  Samocella  enterica  subsp.
, . Sal_POCO 22 63.2 88
enterica (Positive control)
Samoella enterica subsp. enterica SC 1 17 64.1 82
serotype Choleraesuis SC 2 22 64.6 82
SE 1 22 63.8 94
Samoella enterica subsp. enterica
o SE 2 23 64 89
serotype Enteritidis
SE 3 21 64.3 80
Samoella enterica subsp. enterica ST 1 23 634 83
serotype Typhimurium ST 2 71 64 89

3. DNA Microarray AA 2 A=}

7t AF AEE AF EF T2H 9

DNA microarray®] A% HAEL F=2 HAdT9 TE FHAFH(infectious
=
=

dose) s H&= LE:=

#Esl7] YsiA Fag adolth. DNA

microarray = W& FE X0 tald AZol et w3 FRHA A

o

Zo] &o]3d HolA| gk chip-to-chip variation, spot-to-spot variation

od2) 9AFE Aste] AUF AolF WEIIIE 47 gk U

9
A7 71zl ALstd S35 =R AT g

B2 A
A2 el ¥F == H(Artificial standard capture probe) kg

YA BF ZRH= 4UE FFEo Y} Z2HE false-positive H!
.‘:_ P

AHoz A=st DNA H7|Edz2H ALHQ 2F
dott ol o EFoEA FF

AA @ w2 AFgH 7] R Testu

_34_
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log [Fluorescence intensity]

100000 100000

o7t Atks Aol itk 2d 2% A9H BF Z2HE ALES 4
BT 2aE BAFH EBZle] wxet FFATIF AFHIA FE Wl A
ol HsiA AelH EE Z2HE AMESY FRAZIE BAT Beds B
29 weh AuA ZAAFTE 095 ot AYAHR H4Y AA}s I

10000 < 10000

1000 1000

= SATY (R*=0.80)
4 VIPA (R?*=0.38)
*  VIVU(R?=0.26)

SATY (R = 0.96)
4 VIPA (R?=0.95)
*  VIVU (R?=0.95)

T T T T T 1
0.0001 0.001 0.01 01 1 0.0001 0.0 0.01 R} 1
log [Target concentration (i M)] log [Target concentration (uM)]

<9 12> g Ao R AAA EFE 2P E o|§3 FFAr|e nAg AT FAAA

il

[¢]

W AW U= AYL AsME WREE A%ET ojgols} Bas
W o Fs ARE AL FHHIT FFAA AREL FAT &
et SwWsl AAAY WelAE 4w Qaks @At el AzEE
he wgss] ey Zzne Sol4 So| ;s Baste FFHQ
e ABAQ ABBA AF 5¢ W dvh} B ¢ Y
QEAE BWEY 5 Atk o/F TS AT LB EAI B
FH £9 od%E B AN A9 EF ZoE =YsiE @
IA AFAE

spot-to-spot variation2 HZAsto] Ao} H#EFEHA QAL =
Ut E3F EolF HE: ZEHO A AFIES
A A Aol FAAA AuE 7R HIFAHE =L F Ae HHo
olfl AFEL o83t B AFoA AEE microarray=

23} gol AAHUT. (27 13).

rZ
Jo
olr
L
fr
pou)
o
ol
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Repetition of Repetition of

capture probes capture probes
.'—h. e 16S rDNA .r—*—~. - carB
e o o 1. POCO © o o o | 1.POCO
CON O O 2. SP1 o o o of| 2.8P1
™0 0 o 3. SP2 oo o o | 3.8P2
e o 00 @ 4. SP3 .....4SP3
(WO ¢ © (o o o
o o 00 0 . o e 0 0 o
LG ¢ o 5. SP4 0 o o o | 5 SP4
e o 0 0 o e e 0 0 o
o aiieilie] . 5 0 00 .
e o 00 o e e 0 0 o
WO o o = O 0 0 O .
e o 0 0 0 . e e 0o 0 o 2
o a1l 0.0 ol
% e o 0 0 0 o o 0 0 o
o 2l 0 O O]
e o o 0 o o o 0 0 o
O o O o ilils: O
e o 0o 0 o e e o0 o
sl ® o O O
o o 0 0 0 e o 00 o
afiite I 5
o o 00 0
o old
o o 0o 0 o
o _cig
o o 0 0 0
O Gl
e o 0o 0 @
o O o
e o o 0 o
o ol
e o 0 0 @
0. Olt]
e & 0 0 0 ® Artificial standard capture probe
oflfellis o e
e o o 0 @ o Positive control capture probe
0 o lcR] i
e o o sl O Specific capture probe
lifeila o
e o o 0 o

=
o g M glen 5 X Sold Z2Be| s + 19 34
[e]

Soldd zreeax F FFo dsiA AT B2 A HEAT. F
Mol 2 oelo] HE Zol|A 9% AL 165 'DNAE AZdd = 3}04 %ol
U e dohir] S mHER, LB8FE A2 Salmonellae] B

o o
o of
3
N

i
(o3

A237) AN B FAAE o §F Fold PE Zruo ofdo

=

|

ol 4

14

T

Ay B

-l}lu
*
i
i)

7} SNP 13 E 3 5F 714499 in silico ¥4l

(1) 16S rDNA7]4F DNA wlo]a 2 olg o] dAdFE ¢ in silico ¥4
AA Y #FEFEH HAE LY @7IAEE 2 71E HeolHwolx 4
o] ArIMdHe] v AL 53l A3 Tz Bolge AR E
T AUt In silico B4 AAA &2 AMEE IFES WELE HAE

Ay A7IMLEE B853Sy s Clostridium perfringens, Shigella sonnei,
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Shigella boydii, Bacillus cereus TFZ BJF3IATE o] A FF F
Clostridium perfringens= &7] n|AEZ glove box WA AAd® 2
Hol| A reinforced clostridial mediadl] HZF & 37TColA] vl &stgom
Shigella sonnei, Shigella boydiiS} B. cereus’= nutrient broth medial] %
T AGa] 37Co wigstAtt WY & 42 AZZHE DNeasy® Tissue
kitg o]&3led ZZzteo] DNA chromosomes FZ3}9itt F=3t
chromosome-& template2 A}-&-3te] 2zt #FH=E 165 rDNA PCR ¥-§
2 3}Fo™ 1% agaroseZ gel electrophoresisE 3] 2 A¥ES &2}
ATH L™ 14-16). Campylobacter jejuni= E7] A|AEZ B A7 2o A]
v oks A E5tH e} wjoko] o9 DNA chromosomed KTCKoA]
Hdoted o2 mAER Ze A4S FHFAGETH 15 LEE). o
1,500 bp Z7]1E 7}A]= DNA bandZF ¥ gel purification2 AHA 165
rDNAS o] DNA A 24 L 38ttt

1500 b %-nmmn

1500 bp 1000 bp

1000 bp

1.2 Shigell sanmei ATOC 25831
34 Shigella sonmei ATCC 9290
5.6 Shigells sonnat ATCC 26930
7.8 Shigella boydi ATCC 35065

1500 bp
1000 bp

1,500 bp
1,000 bp

1-2: C jejuni ATCC 33560

<% 15> C.perfringens & C. jejuni 16S rDNA PCR

1,500 bp .
1,000 bp B 1 a A
1-2: B cereus ATCC 11778
3-4: B. cereus ATCC 14579
5-6: B. cereus ATCC 13061
<1%] 16> B. cereus 16S rDNA PCR
AAY ZTE Q2 Al TF9 FUIAE BEE HolEHuo|A2REE o
L A7 <E HE9) BioEdit T2 & ©]83} alignment & H| W, &
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A5ttt o] BAMolA HA #F
ol ZEH @] Aqde| Fo
watth. 2 A= ofef e
Shigella boydii®] 73-9-&
rDNA AA |71 <4z
7 o= FEJAE

2] 165 rDNA 7] Aa3 AdA3
AR7l FasEz olg FRASE ¥
A2 StHTHE6). &, Shigella sonnei S}
2L genuse|EE 3k FF9] 165
Sold ZzB 4714 de Aol

=
1=
T gFE
e #3o
| EQskATh.

A o] #| A4 s ATCC No ua A%
" " w2 n 4 @ ' T
25931 2 %]
S. sonnei 9290 2 %]
SHSO 1 29930 2 %]
5. boydi 3396 | 2bp Aol
Shigella sonnei 8700 25p Aol
25931 2bp Aol 7 Sl
S. sonmnei 9290 3bp zko] 7Hs RS
SHSO 2 29930 2bp z}o] 7Hs RS
. 35966 6bp z}o]
S boydii 8700 6b§ o]
25931 | 2bp o]
S. sonmei 9290 2bp 70|
SHBO 1 29930 2bp 70|
. 35966 | 1bp ko]
S. boydii 8700 SEY
25931 | 2bp o]
S. sonmei 9290 2bp 70|
Shigella boydii SHBO 2 29930 2bp Ao
. 35966 2 %]
S. boydii 8700 SEY
25931 | 6bp ko]
S. sonmei 9290 6bp 70|
SHBO 2 29930 6bp 70|
. 35966 2 %]
S. boydii 8700 SEY
. . CLPE 1 C. perfringens 13124 A
Clostridium perfringens ™= o ¢ Zerginiens 13124 | 9= 27}
o CAJE1 | C. jejuni 33560 | A
Campylobacter jejuni P .
CAJE 2 C. jejuni 33560 =15
11778 2 %]
BACE 1 B.cereus 13061 2 %]
14579 2 %]
11778 2 %]
Bacillus cereus BACE 2 B.cereus 13061 2bp 2ol 7+ RS-
14579 2 %]
11778 2 %]
BACE 3 B.cereus 13061 2bp 2ol 7+ RS-
14579 2 %]
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Clostridium perfringens®] 5012 28l CLPE 1& #F9| A4
3} 2|7t QleBER Eo]z‘loi Hd MAES HEE 7 s

o FEth. CLPE29] A% A7) MGl mhA= A el x5t 25
F7IMEe Bt -gﬂ% 3ttt SolF ZTEH SHSO 18 Shigella
sonmnei BT T 3T F7] Ado]l LAFES AIT F UAAAT
Shigella boydii$}= 2bp 20| HE 2 FAMo] Eof AA Ao H8&s
FAes W o] F FFE FEIA T S AHAE IS FU3

2= Shigella boydii®} G7) A Ee] 2po]E o] Holx|qk 4],
91 Shigella sonnei®] AA F71MEIAE 2}o]S Holx glo] AA

A&
o AV U= Aoz o3k, SHBO 12 Shigella boydii®] ®F 45
F ¢ FTH= AVIMEY EAE BRIAY g E § F= 1bp AolE

o] d& ZItstrle o#9 Erh. €k SHBO2= Shigella sonnei®t =
6bp #}ol2 Hol 5ol HEL 7UT = AUtk CAJE 1, 2= A
Campylobacter jejuni®] AA F7IM A= AFE Ho Fol3d HZEo
Fg7t & Aoz AZdAd. BACE 13 22 BACE 2, 3& Badllus
cereus S+ T} 2bpHE HIIME zo7F A& TheAol AT F
ol HAZd= HM¥tF oz EAIVE gl AHolzt A4

HHomw Shigella sonnei BF wFo= HE 2bp Zo]E Ho =&
<l
(o)

(2) Salmonella enterica subsp. enterica B Bol 3t in silico &4

UA AdFg AN AR i dFEFE AR 92 dE Ay drIa4
I 71 dlolEul o]l b AriMaae] vl BA-2 Fal Salmonella o}E A
Zgo=7 AR ZERe EolAS HAS 8 Salmonelln Enteritidis,
Salmonella  Choleraesuis, Salmonella  Typhimurium, Salmonella  Typhi®] Z}
chromosome DNAZE templates® CarB-8- universal Xz}o]w 220fe} 3174r=
CarB geneg PCR kg0 2 ZE3FP(1d 17).

=]

3000 bp

1500 bp 1: Salmonella Enteritidis

2,3: Salmonella Typhi
4: Salmonella Typhimurium
5: Salmonella Choleraesuis

<719 17> CarB gene PCR ZA¥}

ZZ3 CarB gene YA gel purificatione AH (F)A =g A]FA 2
St A124S T3 ¥ H97IAMES alignmentstal Z; Salmonella
ol F|Fele EolF ZTEH vl A ATt 2 A3 Salmonella
Typhimurium®] Eo]& =248 ST 1, 2 9} Salmonella Enteritidis2] E-0]

)



R

# Z2H SE1, 2 32 T AA oF @79 F TS &<

agth. 2}t Salmonella Choleraesuis®] Eo]Z Z2H SC 1, 25 A
TF Q7183 B2 A7t e Ze 2 AT oA T

S5l W Salmonells  Choleraesuis TF7} AFAL  Salmonella
Typhimurium ¢l o] 882 o2 I8 H7] A4 Ao|7} Uehd Ze=z
Bttt 287 w&Zo) Salmonella Choleraesuis M= FF dR7} 9
Hol A e FFE FFLW ATCCo KCCMe 2 HE Fujstgrt. Al
ZA Y38t Salmonella Choleraesuis = ATCC 13312, 10708, 7001 strain

L nutrient media®ll 37C vl%S 3l Chromosomal DNAZE F&3l1
1o

npzk7kA 2 165 rDNA PCR 2 CarB gene PCRS 313t Al 24
oAl 3 A3 M e gFe dVIAEH SC 1, 29] AolE gl LR
gelEo] Fold HEo| 7hed AR A4
AAZ o] g3 Agdog =g Al

(1) 16S rDNA 7|4t DNA nlo]m 2o]go]E 93 =au AW
165 rDNA 7|ite = A7 5 A2 2t #5549 ZRES& 7579 #
AAE ol&std AdAHe R HE 7] &Astr] flsiA 1Y ¢4
ﬂ%i? Z2H 8 1659 7o sl 7z SolAd =28 3WiE =F

& % 33 o ZaH #dL 7tAE DNA nfo]=Zz ofol=s thed 7
o] ’%7#] 2 Az dohE 18).

@® Positive control

Artificial control
4 repeated spots of each specific probes @ Sspecific

vvvvvv oo N

° o o
[ ] e o
o Sioplons
\ v

®© o 0o 0o 060 0 0 0 0 0 o o e v

® © 6 060 0 06 0 0 0 0
1 23 456789 101112131415161718192021 22 23 24 25 26 2728 29 30 31 32 33

1: POCO (Positive control) 18: SAEN (Salmonella Enteritidis)
G(+) 2-4: BACE 1,2,3 (Bacillus cereus) 19-21: SHBO 1,2,3 (Shigella boydii)
5-6: CLPE 1,2 (Clostridium perfringens)  22-23: SHDY 1,2 (Shigella dysenteriae)
7-8: LIMO 1,2 (Listeria monocytogenes)  24-25: SHSO 1,2 (Shigella sonnei).
9-10: STAU 1,2 (Staypylococcus aureus) 26-27: VICH 1,2 (Vibrio cholerae)
G(-) 11-12: CAJE 1,2 (Campylobacter jejuni) 28-29: VIPA 1,2 (Vibrio parahaemolyticus)
13: ESCO (Escherichia coli) 30-31: VIVU 1,2 (Vibrio vulnificus)
14-15: ESCOO 1,2 (Escherichia coli O157:H7) 32-33: YEEN 1,2 (Yersinia enterocolitica
16-17: SACH 1,2 (Salmonella Choleraesuis)

<19 18> 16S tDNA 7|9 DNA microarray % 2%

DNA rmlo]zzojgo]& AZg & AFE 93 DNA sampleS FH] s}
7] AdA 7 75 chromosome DNAE templateZ 3}™ 165 rDNA
27f, 1492r universal primerE A}&3}¢] 165 rDNA PCRE 3tsth



PCRS B3 ZZ® 165 rDNAL2 AHA 4L AR F Alexa Fluor®

% EAL oA FAE AXH HFHS=Z ERZl DNA
t} ZH]® DNA sample o|&3le] oA A=3
g o] 7]geAl DNA 43} 985 sta, 147 FH ol
2MNAE olfste] AE HEES E9Q

AF F g3 oluA AskAct (14
19).
«® DNAE 0|23} Microarray & &
E— R 165 rDNA ST EX|Q , B4
T F Y P> ¢ fomosome > PCR 7+ & 7| > = | > HES
DNA=Z

<19 19> DNA o] 83t 16S rDNA 7|4t microarray 23 314

M, B AFgA AEFA YA B. cereus, C. perfringens, C. jejuni,
S. boydii, S. sonnei®] Eo|d HEF Z2H 12719 BolAd % HE: FH
< Qs uA skt el B. cereus, C. perfringens, C. jejuni, S.
boydii, S. sonnei 2 S. dysenterice 165 rDNAZE FH|sto] 9|9} & W
Moz nlolzzolde] AYe FASAT ArE 27 207 2ok

2 HRE B. cereus= A]Q:} A3 (2E 20-A)E Ed
22Xl BACE 1, 2, 39 ¥3% ]iﬂ HZo] HSL OE vSoly HE
z2 A5t Meld with. dey 0E g4 FEE ARALL W,

Am
o,
2
fuk)
(it
K

BACE 1¢] H|So]Z 4137} ] A A3 Jehte S Bt oE
At FFQ C. perfringense] 73-$-(2 ¥ 20-B), 5ol HE: Z2H =
CLPE 1= &3 2137} velyA| gk CLPE 2¢] &34 AFE Ho|z gt
t}. o] CLPE 29 165 rDNA 1} 9|x|7} ZZ 5= e}7 DNA Ao £
A 7] WiEog HAY. C jeuni(2¥H 20-O)= 5ol ZzH
l CAJE 1, 25+ ¥3435 8 EIh S boydiie Aﬂ Mol EolA Az
Z2H7} 99EH 2 = SHBO 2, 35to] &34 A58 HY SHBO 1=
FFANSE Ve A @tk 3 Sol3 AE i%“& ol H =
o] % =Z2HS ESCO (E. cli ZZ =EH)9} SHDY 2( S.

o

dysenterice 74& T2 H)Q FF Aa % o] YJEIET S, sonneio] 73
(2™ 20-Fele Eol3d A& ZTEHQ SHSO 13 H|Eo|3d HE: =2
H<l SHBO 2, SHDY 29 415 HA| o] HZEo] HIth & shigella
HE ZTEH | crossreactivityE &213}7] 9814 S. dysenteriaeEs Al Y
SHH=H Eold xTzH 2o|%= ESCOO 2(E. coli O1572H7 A& =&
H)9} SHSO 1¢] #& =Z2H7} o] A5}
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BACE 1,2,3

(F)

<9 20> 16S rDNA 7]ut vlo]= = o] ¢ o]
(E) S. dysenteriae (F) S. sonnei

A3 4

Ax (A) B. cereus (B) C. perfringens (C) C. jejuni (D) S. boydii
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Qo] Ay ZAIE wdste HE T2 HO ol
rDNA 7]t DNA rlo]mzojg o2 AA = A=

@ Positive control
Artificial control
®  Specific

VVVVVV\:

VVVVVVVVV

1 23 45 67 8 91011121314 1516 1718 19 20 21 22 23 24 25 26 2728

1: POCO (Postive control) 14-15: SACH 1,2 (Salmonella Choleraesuis)
G(+) 2-3: BACE 1,2 (Bacillus cereus) 16: SAEN (Salmonella Enteritidis)
4: CLPE (Clostridium perfringens) 17-18: SHBO 1,2 (Shigella boydii)

5-6: LIMO1,2 (Listeria monocytogenes)  19-20: SHDY 1,2 (Shigella dysenteriae)
7-8: STAU 1,2 (Staypylococcus aureus) 21-22: VICH 1,2 (Vibrio cholerae)
G() 9-10: CAJE1,2 (Campylobacter jejuni) 23-24 VIPA 1,2 (Vibrio parahaemolyticus)
11: ESCO (Escherichia coli) 25-26: VIVU 1,2 (Vibrio vulnificus)
12-13: ESCOO 1,2 (Escherichia coli O157:H7) 27-28: YEEN 1, 2 (Yersinia enterocolitica

<9 21> A¥E AF 2= ¥313 16S rDNA 7|9k DNA  microarray

13142 AddE HE Z2HE ¥ 165 rDNA 7|¥t DNA
microarray 2 Al g3 E 7] A tid FF 1659 165 rDNAE FH]
st Z47zbS Hl2ESATH2E 22). 2 A giEEe HE Y 77
£ 47 sgdste Sold AE: ZrE ¥F AU YERET. a9
W S, aureus?] 73-$-(2 ™ 22-D)dl= Eold HE ZT2H F STAU 19]
AT E HolA ¢kal L. monocytogenes(ZH 22-C)E A3}
WZold Aees et waHos Adss
o] STAU 1& Eo]& HE ZEHA AQdstr|2 2%
= HYA A EL oA Tt AEE v P °
Iaed g Sold HdE 2R8I olyel g2 Ui

g

tH=ZE 22-F ). w3 o2 ﬁ%%g 165 rDNA7} E. colio] E0]3
A& Z2HQ ESCO% FF wh3-& st H|5ol3 ¥ 4A3Es e

= AT Joj(@d™ 22-H, ]) HE U TFA AdFoeEN HAE
ANFo zTehs Zo|lmAF sFYTE. Salmonella CholeraesmsS‘Jr Salmonella
o

Enteritidis’= 9FA] o335 0] = #3¢] 165 rDNA A7|A Q<] 3ol
7 A9 g7 rﬂ%—Er 165 rDNA @7] A E& ol&3fAs FE3to A
2317t BobsEth e 2H, I). gekd, £ @3 Bl Azt
veh}= SACH 1, 2& ﬂ]j—?ﬁ A& ZTEH=E HAHS SAEN Z2HE
Ast712 AU &, E. coli, Shigella, Salmonella TFoNA FF 4
R o A ﬂii Ueh}Es SHDY 2(2d 22-F~K)Z S.
dysenteriae-2 7 &3l= Eo|d ZTR2HO|A E. coli, Shigella, SalmonellaZ
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<9 22> 13 AW A& =z = ¥33 16S rDNA 7]¥l DNA Microarray (A) B. cereus (B) (.
perfringens (C) L. monocytogenes (C) S. aureus (E) C. jejuni (F) E. coli (G) E. coli O157:H7 (H) §
Cholereasuis (I) S. Enteritidis (J) S. boydii (K) S. dysenteriae (L) V. cholerae (M) V. parahaemolyticus (N)
V. vulnificus (O) Y. enterocolitica

@ Positive control
Artificial control

4 repeated spots of each specific probes ®  Specific

i

IR
e © © © © © @

Y
°

O °
° e
e o o
% Mo N

2 2 ® o © 0o 0 © o
W o o

123 456 78 91011121314 1516 1718 19 20 21 22 23 24 25

1: POCO (Postive control) 13-14: SALM 1,2 (Salmonella enteirca subsp. enterica)
2-3: BACE 1,2  (Bacillus cereus) 15-16: SHBO 1,2 (Shigella boydii)
4: CLPE (Clostridium perfringens) 17: SHDY (Shigella dysenteriae)
5-6: LIMO 1,2 (Listeria monocytogenes) 18-19: VICH,2 (Vibrio cholerae)
7: STAU (Staypylococcus aureus) 20-21: VIPA1L,2 (Vibrio parahaemolyticus)
8-9: CAJE1,2 (Campylobacter jejuni) 22-23: VIVU1,2 (Vibrio vulnificus)
10: ESS (E.coli, Salmonella, Shigella) 24-25: YEEN 1,2  (Yersinia enterocolitica)

11-12: ESCOO 1,2 (Escherichia coli O157:H7)

<a¥ 23> 9] 16S rDNA 7|9t DNA microarray
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<ag 25> (A) S.
¥ A3l B) V. choleraes} V. vulnificus?] QMA =
7}

(3) S. enterica subsp. enterica BR3P ZHEE DNA wmlo]mazolg o=
S =728 A9

S. enterica subsp. enterica AR Y FE3}7] YA3NA HA| chromosome
AR HE FolAE CarB gened A3t S. enterica subsp. enterica
serotuype  Choleraesuis, S. enterica subsp. enterica  serotuype
Typhimurium, S. enferica subsp. enterica serotuype EnteritidisE T2
2 77 S0 zznz 44 2 ARAAYT. AP zznz o
o7 u23 ZL& S. enterica subsp. enterica H Y 7EL DNA mlo|=
zoldol A4 8 AZsAT (27 26)
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@® Positive control
Artificial control
@ Specific capture probe

1: Sal POCO (Positive contorl)
2-3: SC1,2 (S. enteirca subsp. enterica serotype Choleraesuis)
4-6: SE1,2,3 (S. enteirca subsp. enterica serotype Enteritidis)
7-8: ST1,2 (S. enteirca subsp. enterica serotype Typhimurium)

0O N hAR GONa

<19 26> S. enterica subsp. enterica BF 3 7158 DNA microarray

S. enterica subsp. enterica BHE &8 DNA rmlo|zzolg o= 165
rDNA 7|9t DNA mlo]Z 2ol o] PCR 7 #HAE A3 vmA 7
Ay FAslY. &, PCR wHE-& & uwol= CarB genes 5F3517] €13
A w2 A2 universal ZElo|HE Fo A Sal_87f¢} Sal 1596r = #}o]
HE o83ttt oA AA| CarB gened PCRE dl= Aol olyz}
AN Aol(eF 15000bp)rtE FF37] fFel™ o DNA A9 o=

Positive control2 H| &3 U z] 7719 Fold T zHEo| A S
of A&dl= Ad FFE FA ¢g=th 165 rDNA 7|8t DNA mlo]=2=2
offlole} Fe AFP HWOR S enferica subsp. enterica serotype

Choleraesuis, S. enterica subsp. enterica serotype Enteritidis, S. enterica
subsp. enterica serotype Typhimurium A HE W #FES AT

ey 27)

(A) S. Choleraesuis (B) S. Enteritidis (C) S. Typhimurium

<% 27> S. enterica subsp. entferica B P 7A=8 DNA microarray 2% 23}
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I Z3}, S. enterica subsp. enterica serotype Choleraesuis®} S. enterica
subsp. enterica serotype Typhimurium= Zt7z} | 3sl= 5old HE =
28 33 A3V AFHOE AZFo] HAA T S. enterica subsp. enterica
serotype Enteritidis®] 7Z-¢-olle So|& HEF Z=2H 37§ Fo 2710 SE
1, 29te] ¥3% AEE B SE 35 FF A7l HEHA & w
B49e o) 423 2% 99 e 2oy wEHe HFHow SE

N
32 A93 positive controlS ZF3F 779 HE Z2HE IFsiE F

el S. enterica subsp. enterica BHE 7HEE DNA mlo]z2ojg o] &
B2 Z2FstAvh (e 29).
1 @ Positive control
2 Artificial control
3 @® Specific capture probe
4
5 Sal_POCO  (Positive contorl)
6 SC1,2 (S. enteirca subsp. enterica serotype Choleraesuis)
7 SE1,2 (S. enteirca subsp. enterica serotype Enteritidis)
ST 1,2 (S. enteirca subsp. enterica serotype Typhimurium)

g

Slel 2w gol 4A 2 A
g 27 299 2ow A #Fo ta) Z7he] SolFQl 7

NA microarrayE A @3+ A= o}
T 25
7k 4EHes ehte 3¢ $U0¥ & Uk

o A

o
e
|

(A) S. Choleraesuis (B) S. Enteritidis (C) S. Typhimurium

<719 29> S. enterica subsp. enterica B3P 71E8 DNA vlolzm=zollo] A3 A}
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5. A1 Z¥ DNA microarray 9] 7%= =3

7}. 16S rDNA 7|4k DNA mnfo]lz 2 olg o9 7 & =3

il

165 rDNA 7]4t DNA wlolzzojgole] tid HE FF Fol C jejuni
oz fEHoz DNA mlo|mzolgole] ZAEE =4 8}9}5}(1% 30
C. jejuni®] 3 AH 4719] DNA MES Zu|stgon Zzte] DNA &
43nM, 21.5nM, 8.6nM, 4.3nMe|th 43nM DNA FZoAM= 18
Ae FF A3V AESEHA @Egkerm =z LOD(imit of detection)
43~8.6nM=E FHHr},

~—

flo ¥ rlr

4.0

Log(Flucrescence intensity)

1 10 100
DNA Conc.(nM)

<19 30> 16S tDNA 7|9 DNA microarray 7% 13 3

1} enterica subsp. enterica 3P ZAEE& DNA nlo]mgolg ol 7%

.llN' o

3

S. enterica subsp. enterica BHE 7Z=E DNA rmlo]mgojgolol A 7
& TF Tl S. enterica subsp. enterica serotype Typhimurium-< th/ido 2
JEH o2 DNA mlo|zzojg ol ZA=S SASIIHH 31). S. enferica
subsp. enterica serotype Typhimurium DNA HMZ2 3712 FH|stgod
Z}zte] DNA B5E 43nM, 21.6nM, 10.8nMo|Qith A 7] DNA AZ =
108nMg A BEE ©, SolH B¥ A7l A% =4 ool LOD WelE
10.8~21.6nM=2 A7t 5= I}
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100

<719 31> S. enterica subsp. enterica 33 71329 DNA
nto]=z oldlo] o] Fhw 1

E- FA4 A% WEZ2AE RNA 5 ¥ 3¢ 92 13
7bos- 24 4F MEg 204 RNA 35 3 &9 2 HS
1) B F4 AF WEZy 204 RNA FZ 9 3

71% DNA wholzzofg o] 4 z
Z3 &4 H S (PCR)2 f‘fgs}oq KR
1S %23 h:} Jﬂi‘ji 2%}

rL
2
2

2} B AT A 58 F TR AR &5 ASR 2y AF
MEZ20 Ayl ed® WA AR MEFARIH e 165
'RNAZ %7 DNA wlolazojdold] Hgstd 4@ A% vS w)7

o wo|z=7l welx7l AT HAEHoz WA nAEL FEsEd
HEstgnt. o] A= JAA=S DNAZS 2323l 2Fasd4ures
E Agel WA okl 2@ ol A4 des 49 Fde] 7t
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Cell number
ATFS FHE 100~10° cells ¢ A4 AEE YT &7 2 HLF e
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7e A FfE0] 8171 Wi slo|azolzo]l Al WA wol=
7t A AR ol 7 e FEE Hol:E Aoz AztHETh e
NE TF e E AL mAE AZE o83 mlo|m R oY ol
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HAA g 2tz RNAS sha) o} th2d o] nlolazolgo] 4
Aol HENRYTHIY 45). 29 PAE BT 743 RNAS ALS3 7
o B AB7 o B UFAT PFEHE WSl AF 57k @A =

ofth. wehd, a3 RNAS A3t FBA71E F7heA e v 5ol 4
A% b4 £ Fohde FAsYT aHme B dTdAE RNAE

o] &= RNasez <13+ RNA &4 wA35}7] 9814 RNA inhibitor A&

o2 FR w2 ¥F Ay HIE FASITH(E 46). RNA
inhibitore= DEPC$} RNaseZAPE AF8-3l92 ™ RNA inhibitorE A}-g3}4
%e wETOE AES9S uW #FF AVI7E Addez =9kom RNA
inhibitor= RNaseZAPS Al4319S w7l o &rdolgleS sty
et A A RNaseZAPL ALg3te] RNaseo] BEL oAste] mlo]zz
ofglo] el RNA &£4S WAlstaA} ik

(A)
(a)
(b)
<ael 45> V.
vulnificus, V.
(c) B parahaemolytics2)
il RNA 3} o] i)
(d) ue F3 A7
- EEERNEE!
T T o
(B) ]U]Z] @ V.
6000 vulnificus Whole
s =mmm Control RNA (b) V.
S 5000 —= Fragment oo
= vulnificus
‘a 4000 Fragmented RNA
g
<= 3000 (b) V.
§ parahaemolyticus
g 2000 Whole RNA (b) V.
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£ 0 Fragmented RNA
VIPA2 of V. pa- VIVU1 of B) 3 A7l AF
rahaemolyticus V. vulnificus W
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o zed) ge
P8 A7l vl (A)
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voARE 43 J1ES Agx g JHx HE

RNAE o] &3 43 71E9 AYx F AIEE glstr] HAsiA L3
s AES 01%5}04 43 71E9k Add wjAE Bl

Ho 7 AT V. parahaemolyticus A|EE FH]sle] AUkl 1145l
UPO]ELEOHH o] "‘;% FstRoen U] Zuke V. parahaemolyticus 2]
Ael Wizl TCBSel T=@ale] s st dTh(ad 48).
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23 J1E
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(A) 7r=A 43
FIEZ o] &% V.
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O 48-AE A¥ J|EES ARSI V. parahaemolyticusE 7HZE3F Ato|H
48-B= A" vjAE o]|&3td V. parahaemolyticusE 7HZ&3F Aztolt). HE
FNEZ ALL3t9S Wl V. parahaemolyticusol|l s|3st= 5ol TEH7} 7
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& HE Jbs B9

AA] 0 AE

dysenteriae,

AEE vlo]a 2o o] 7|E

V. cholerae,

@ Positive control
Artificial control
® Specific

B.cereus, C. perfringens, L.monocytogenes, S. aureus, E.coli O157:H7, S.
enterica  subsp. enterica, S.boydi, S.
V.parahaemolyticus, V. vulnificus, Y. entercolitico
k> 5
& TAHF
- vholazolelol: Az BaolA wk
4 repeated spots of each specific probes
1 2 3 456 78 91011121314 1516 171819 20 21 22 23 24 25
1: POCO (Postive control) 13-14: SALM 1,2
2-3: BACE,2 (Bacillus cereus) 15-16: SHBO 1,2
4: CLPE (Clostridium perfiingens) 17: SHDY
5-6: LIMO 1,2  (Listeria monocytogenes) 18-19: VICH,2
7: STAU (Staypylococcus aureus) 20-21: VIPA 1,2
8-9: CAJE1,2 (Campylobacter jejuni) 22-23: VIVUL,2
10: ESS (E.coli, Salmonella, Shigella) 24-25: YEEN 1,2
11-12: ESCOO1,2 (Escherichia coli O157:H7)

A shsf gl
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/\-] o

o

3 &

@ g A 0 AP

D -20~-4TC H, WornXHE HIE

4~25TC B

AHE A A lysozyme(20mg/ml)S
29 e wu

)
=

- Blocking & &H|: AL Aol AAdeA Az
Reagent Amounts
20X SSPE 3 ml
1% BSA 1.5 ml
D.W 10.5 ml
Total 30 ml

(Salmonella enteirca subsp. enterica)
(Shigella boydii)

(Shigella dysenteriae)

(Vibrio cholerae)

(Vibrio parahaemolyticus)

(Vibrio vulnificus)

(Yersinia enterocolitica)
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- AlH & F=H) ek AlF 8Ae filtering &
@D 1X SSPE + 0.1% Tween 20
@ 0.1X SSPE + 0.1% Tween 20
@ 0.1X SSPE + 0.1% Tween 20
<%ka1> 20X SSPE(pH 7.4)
3M NaCl
0.2M NaH2POq4
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& A8 Y

1. Blocking W%
@ wlelaRoleols FHE blocking &l
agitation®} A 3087 WwH-S A7}
@ wWhgo] ¥y DEPC-treated waterol ¢, o}
Al A AR FHE §H

2. AIE 93
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O
]?l.
@ ®¥h2 3 190ule] 1M phosphate bufferE % 7}3kc},

% e AE HES R £ Rk AMgEEE gt

3. A3t vkE (4D
O A FHeE AlE SHES £ & 14uE B+t
@ &43t Al &8]g mlo]amojgolE Fal A HES ¥
=43t &IN5 1 floll "ojxmyint
@ AMEgo=z 7|zt A7|A] A & da 2438 ANE EeTh
* A< HE RNaseZAP¥ 7S RNase inhibitorE v|g # g

ahHl RNA &5 WA & .
@ Aol A agitationd}d 1A|7F &<k ¥

4, AlH () 2 2909

o] &t o] R o o] & mlo]AZ o] o]

3 “V‘H]@ MzEN 1, 2, 314 Z+7F 30x7F 9,
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ofgf & Al gt

@ Aol BUd Ax & P ~AYZ wlo]lTzojgo]lE A4

sk,
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w3 ol A £Fe] 43E A52A AR AAAES A NEL
Agste R E=F slolanolde] HolHE RAsEH o FAT FA
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HolziE dolAt HolHE £47 Adstd 24T &t B4 =z

A T2 o] FRZ oA FF AT A7 FES Hel JFE #
ool A71E Hole A9l AzEH HAEHISS FHE = A stz
b sk 71F e AASE EAVE el olAL ted Zol A3}
Atk B2 AFAEL mlolmz o oldlA Alm A77F keolz Al7]ete]
H](signal to noise)7} 1.5~2.0 o]4¢] A& A2 N AAHZTH meps 2 4
TAME AT At 7EE A5 i kol2 HE EFst I Fhol 1.5~20
oz skt

sl gl dolH 24 2 aoA mlo]lm ool FF 43
A7l dolHE wdz o Z+ HE Z2Ho FF Ay O ko= HE
TE3t 1 Fol 71F ol A Az #Agd £ RS FH 1
AE Z2HJ st A ndEC] HAEHUSES dHEH

.54 HolHZE o]&3 A Z=za9 @ GUI 7/

©
N
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fin)

|olEHE nlglor B m=zgdl 9 GUIS asigd.

I = k),

M =2 aPLe g Y 49537 Trh a9 492 B4 Z2 O R A
zZ slo® =2 a9y, WA, A, $H 59 W&ol Z|AEHe gtk 1
g 502 B4 Zzao A3 HolAZ ALE wlwdo] AHZFEo gleow
AFEALE o] FA AL 4 JEE YT 2 olefo 9= detection name
2 HAE HE Z2H O|EE VIYsle XLo2 o|Xg T rlolmzold
olo] HE ZT2H F9 TAHE FA 4FT

Qtl. J8]E &2 mlo|m g
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o )4 REREo] Qe TYF HE ZEH FoA JE F-UAE ol
Aol B | zIHolof HHAA mAEe] AEHJ=EA #EE F UEFH
A% F o4 A% Zane A4 44T £ RS J1F w2AsEE
A& HEAT
AIE ES] E{EA] Z3
o o =] it
2l 0|42 TEHY 24 2T EQ0
Version: 1.01.01
2012. 03
M A ZS et e stetE ot
S
T NI EWONE T
I
<1 49> 393 s Ady LA L3 Edo] A& sH
AR EE GOJE{EA| | BI
Manual
1 ol = W0 M GICH (BE0A 27| AW OHALDY
X% HE SI0{QUR| EOITICH Begin Data7t R T, STH0 SO{0{0FRTH

{010, SHW PIZIEE 4749 CIOIE & T7H O/A10] 7|&3t 142 W CIMNOE Pl

A2} - B BHE, HIRE - 31 BPE0] (2 BRI, GIO|E (RS 3 A0) BX7t YX|SHEX| BB
-

Detection Name
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o1 o2

U MY - W2 E HYE JAE 0|8 Azt 7|Eg - ATE 2|E:E2- M
[CHUserswcidwDownloads#data file2#ESCOObt |[ G | Begin Data 2

<19 50> AP WAE JdF 24 AxEqo] 44 shd

I o, ¥ 512 Al WA ® dHolH FAIE A E dHelHE A4S
Hol 2 FEolm 19 522 AE dHolEHE 3D I1HZE JEld o
o} dZe oz 7ZF Soly #HE: ZT2HO| 43 Ay 2 xolz HE
el Aol eEF] JfZe AH 4 txT Z2H A3 A7
E a2 zZ2 Jed Aot EF Oz Tl el variation¥}
A3 ¥-g ARE Aetd + ok I8 532 27} Fol A measureo] 5
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VL2 YEENL eEN2
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. o e o A9 A o= A A o
Vur A2 O o8 weE v
BT ATE AERE B2 100 | Anggngel Qolu s
=" T2 = s m
DNA Microarray ¥ oxad dA 9 oA
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Hed d7 N ugolM s-T o2 utelrls HE

A 14 DNA vjol=go]go]E o]|&3t Campylobacter spp.2]

R
A& A&

1. s #AstrlE AR

7t 7=
Delopment of a sensitive DNA microarray suitable for rapid detection

of Campylobacter spp.

. Tl g A
Georgios Keramas®, Dang Duong Bangb, Marianne Lund®, Mogens
Madsen®, Svend Erik Rasmussen!, Henrik Bunkenborg®, Pieter Telleman,
Claus Bo Vo'ge Christensen®
a Mikroelektronik Centret (MIC), Technical University of Denmark,
Building 345 East, Kongens Lyngby 2800, Denmark
b Department of Poultry, Fish and Fur Animals, Danish Veterinary
Institute, Aarhus, Denmark
¢ NUNC A/S, Roskilde, Denmark
d Danish Broiler Meat Association (DBMA), Copenhagen, Denmark

2. 9] #3759 Ug
Campylobacter= 373 Ao F9e F2 9oz A AF
HE dog Brk ol ARS HIRF o7 TR 57
2 A

gebd g4 FHAe

o] Al CampylobacterS 7|¥ste Ho] Q2 st}
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A 24

sample 1 2 3 4 5 6 7 8 negative
Capture probe | mumber | sy | ex1wso | sxeo | exwing | expion | oxom | expom | syt |
Universal on gel + e + + =
Bacterial on array + 3 + & + %
Universal ongel + + + + -
Campylobacter on array + % ¥ + ¥ +
Campylobacter on gel + % + + -
Jejuni on array + + + + + &
Campylobacter on gel + + + %
Jejuni- on array
Hippuricase g T ¥ * 2 i3
Campylobacter on gel + + + +
coli on array + + + ¥ + o

<19 1> Kermas et al.o]
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"
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!

A volzizzoldlo] = o187 WAE PE A

o]Z 9|3fA] Keramas et al.2 W73l DNA mlo|=mZZ2ojg o] 7|vte] HZE
712 NEsted Campylobacter<} non-Campylobacter bacteria® st}
stoem mAHdEZEE AFHST ME2HEEH nAES BlZ2 AEE AE3)
At} Keramas et al.& 165 rRNA S} 165-235 rRNAS] =7F x99l & 7)A
d& o]&3ste] DNA Z2HE A Zste] DNA mlo]Z2ojg o] & F451A
t}. Bl DNA= ¥4 PCR Zglo]HE o|83519d multiplex-PCRZ FZ3
1 Cy52 FAETE 2 o) £8E DNA E}7leZ DNA nlo]Z 2 ol
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