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ZH oM (Standard Plate Count (SPC)), /8<% (Most
probable Number (MPN) method),Al & Hj x| ¥
(Selective media), 72 HEH (Dry film method), A%
3} Avl¥ (Bactoscan, Impedance method, ATP
method &) 50| et ©] 5 7Fd wol A== 52l 5}
Rl AEiR e Alt, AR 3o HHORﬂ:‘t'Eé ARGBH=
AgolA EAHo] FFU AXEE +F 59 s
colony Y- 2] i} si= A0 24 ’—‘4%‘%'—;301] 21070 A
8 R 7} AR o] it AR AgEa AEdEe}
Adei/gollA mhe- 95t Aol glout, AZSled 8%
AlZro] 2 3ol M 2P 10U 71A] 285w, HES Ml W
2 Qo] AmlEl=thdo] Sl oefet EAIE S5V 9
5] 7|& A& AL $fat G FAlo) 4l HEHo
ol b Ehds) R1egs] 1 Qlet,

AE O3 nYE AES oJsh Ui e e 1E A
A, AMe9] Helg TRt L] FAIRIS 1) Hlg-

o] 1% A= HHo) Q= Qlo}, ARE ffel) RES
EAsks A7ledo® HAEAY (Enzyme Linked
Immunosorbent Assay, ELISA)¥} DNA/RNA based system
o Fgas AMHRSH(Polymerase Chain Reaction,
PCR) Z1#]3L DNA wlo]=22ofgoly Fo] ZHU=ar Qirk:
ELISA= Aol 245 2T A SH-JA 185
HpHos 7 HbHo| skl vl-go] gol 4] ghom tigF
£40] 71Estod @Al 74 e 240] 11 Ql= -] BA
Ho) st F)ar Qlty PCRS £7% DNA sequencel
copysE 7Bl o R SEAL = e ug ufe w2 3
Z =S VERIc PCR 71 71 ORE o8 A==
H_E 2l u]Ag%Q BelsiA] @1, tfdO R = DNA2)
o T oA SEZEAIA g Al Al 2RI
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DNA 244 383 91 e e H 5
0] 8 AR} vl ARSI 2% 0 2 ElEh 42 Q)=
RSB A e el A Z1ofsiaL Qi v

o|FARofo]9] Fie &, A Sl 23] B 57

Aoz o

428 ¥ ONA Oiolazofol e (IEE ),

whzk DNA 3, T 2 Al 3 ABAIE 3 5 o= 71A)7}
it} wpolagofo] 7142 19959 Stanford theke] Pat
Brown LabolA] §-azte] died HalE 15}7] $13t B4 0.
2 A s, 13 B9l el o) ME TE ¢
71482] DNAE 143lslo] A2 f7be] §714 8 3
E31= 591 DNA microarray” &l de| o851 9l
olgjgt mfo]aZojgjo] 7|&9] S-&Rok= 747 i (gene
E5{tumor classification)*® %A}
2 SHefjol = é!tg 8= H7} (risk assessment)s”, &
) of| & 2tk (prognosis prediction)®?, Alek 7|jako Fof) 2
WA o851 Qlet. mo|ARofo]F o §Bte] A1E fl8l v
e SR AEE 1R St TRt Y8ltE SAlol 3t
T L, SAAAEE A device) 3t T 4= Qo] @A HE
o] 7ksstck= A7 71X Qlrt. DNA mjol=Z2oge] 71«
2 YHbA 0 2 DNA ofgloj] AL BAATEL o7}
e FAEe] 91, BAA|7te] 24X)7F o4t AR ko] T
Aol EAVE = AoR dA Qirt. v Aol F

4,

discovery)?, & &

BA|710] $:A]7F o]jof] 20| 7Rssh | Tiokst ek A
71(3ehA vfo| @AM 7]48] e elo] dR=AL

DNA mlo|a2ojdo] 7|&zo] 7k B9l Fig, 1-2Hlo
Q Z/AARlIA AE ol S AES AT DAl HekE
UERAL 9t mlo]a2ojgo] 7jad dukxos 42 tE
971X EE 2h= oligonucleotide S AllA Zlof] 143} 0}01] ¥
0] Bi= 9] FHALE PCR M-S AR 53310 4%
S} SEaP S ARA| G A 225 fARE 74% 3}
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Fig.1. Simple illustration of strategies to detect of microbial pathogens
using biochips and biosensors.
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DNA Djoj320{g[0] M=t 2 FA

AIE 2J8 T E AES Y3 DNA tleja 2o o= A=
T2 7 MBS 2H=oligonucleotide S FH A2jE 4 9
of| 11433} A]A DNA F= RNAQ] £A413} (hybridization) S
Feste] 1gske fAEES Bk TR oFoiXitt
mpo|AZofgloli= B4 Al IS gt nlo|R2ofg|o]
AR olola2ojd oS 3t oligonucleotide A3} ¥4
o] &= AlaE HkA7]AL Bhgo| dmd e 2ARIE 5
oo BABK= g S ARA Hoh 2z Ao
24171 (-OH) 9 (SiOz on Si, Al203 on Al, Glass. Silicon
wafer, TiOz, ect) ol F7142]E (organosilicon)Z §F3A]
#A 28718 o =UsHAY, F 3R] alkanethiols,
alkyl sulfides E+=aialkyl disulfides 5 $fsta2& &
Hol| HESA|A 7|23 SEHSAM, self-assembled

monolayer)& EHo| AYAIA 28715 =I5k ol AF

Sk 28717 miE 3 HHE B3-S ol A
£ 7¥=oligonucleotide S 3143} & 4= Q31 o|2{gt 143}
BhHel 9lo1A] 100~200 um 719 A2 TS A7 e S 2=
spot< HlEA|71= Z0] DNA mfo|Z2olgjololr}, nlo]a2
ofgflol= 3ol 1A} A)7)= Hol wieti 1 mlo]AR0]
#lo] (pin microarray), Y34 Z&®(inkjet printing), &
41 7+ (photolithography), A Z} o] g o] (electronic
array)s ZA| vl 7HI2 ek 5= ik =3 FAzt ofo]
HRS-2 -5-85t0] 3 3EHolA A DNAE Hdste] =9
ofo|A2ojdlo] & ARksl= ol o, o 17l
oligonucleotide’™= 5% 9714%& Z-=cDNA, PCR A4
%, 16s rRNA, 16s rDNA, plasmid DNA genomic
DNA 53t 244814 4= 9lon, olefgt E4) §hg-2 #4951
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Qo] Bslaiz} sh= dE2l 3EAS AF 24 8t
At vlo| @&l 2k0- B 7153 kS 34| sl Aol
o}, 2 FFHEA | AMgoh= B2 5
F Eurt 7P gho) ARSEIN 11 9] AlexaFluor 54652 THE
FF HEE AMSSIE ol lrt 2433 hasE FHEAS
B0 g A7E o] 831aL CCD 7HleE o) 8510
A o Qlt}, E3F FHESNREFTY o|n]X|(SPR
imaging, surface plasmon resonance imaging)7|&°|
7ol wiet A1E sl nPEE W2 16s rRNAE #4] §lo]
2 BAfehs R ARRE]AL Qleti2,
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PCR-DNA Dio|Z20{2[0] 7|&

PCR 7|32 A& A= HollA ohE et v]arsio] uf - 4=
2S4S Hehd, ofelRh Al vl o E AE sl v
e HEE s oot A7k XI8s|ar glom A= E%F
FEEA 9F2~20 CFUS) Listeria monocytogeness
FAGE ol Qe et 2 S 7ol Etstal of
7FA PCR 27331} H|E0]4 Hh3ofl ot YslA| o= A dE0]
A8 = Qlar, 1o w2 Rl A7 EEAE S0
2 F3gsljok sh= Aol Utk of= tiakek A% sl =AY
& ZIeto)] ARgsh= | 9lo] PCR 71Ho] SE3fjof & sht<]
Aleko s QA=A it Tefut DNA uloj=zofgo}7} 74
ghglof| izt PCROfl 7|23 DNATfo| A E ofglo |7 S ARE-
o 24 PCR7IH0] 2= w2 & 1wt T viEo|4
PCR A§43E0] ThE0ld 7% nlojaLzofgjo] ZojlA 1 Al
7} HEEA] RS BTk ofL]e} PCR IHYol|A] F-Alol 7]
= FARJo]| 91 & 4= Qloj PCR7 IS TS Bkt
7] Wzl L AMERIET} obA|aL Sk PCR7|RollA]
PCR Zztojv] A2t PCR #A9 3z =g
(multiplexed) PCR, PCR A4E2] #¢] Fofl Tt tiefst
T-E Sl A glow o]2idt A2 DNA vio|
AZo|gjo] 7]Hef A-L-ERA PCR-DNA vloj=Zzoigo] 7|
R 8-S B = Sl EAEA B st A
=% PCR-DNA nfo|=L&2ofzfjo|7|of 2843 4= 9lom,
olF B3l ME AE R /T HE A= Pl T =
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22 &4 Itk Guo et al*2 2% 2 human tyrosinase
ZAE PCR31 ©Y A9 oligonucleotide BHo} 22018
olof Z-&styion 1 % g A7t AL it
Peplies et al'-> PCR Zefolmo] Cy—34 Cy—5 7} ohd
indocarbocyanine BEERE 7| 3lo] HUAKE DNAS
#HZ 319}, E3toligonucleotide 8] 2 A3} nlo | A2 o)
o}E o]-83}e] 16s rDNAE HEsP7|= sioich’. 1ejar
PCR-DNA nlo]=z2ofg|o] & Hof| QoA T = A=s
FIA7] gt At ZE It Call et al'®-2 W A7)
2] immunomagnetic separation) & o881 A&
FAIORF (Enterohemorrhagic E, coli, EHEC)H|ZE &
215} multiplex PCR A2 mo| A2 0]d|olE Fat 4
= 313t o7& PCR-DNAPfe |32 ogo] 7ol ez}
2] U SIRIFICEZH Kt JapH o A sl upiE

HE Fhofolrt. AR 11 8% A%+ 100 CFU/mL ©fs}
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0.

£ &2 °I8 DNA ofoj320f2(0] 712 [[J]

EELN

2H T 22 2102 YeRiith, PCR-DNAU|ER{Z0]
7|HE DNAwo|=Zojgo| o] AE4= &3t 37 PCR
7| S Heslre -85t ol Rk AEAl A
HA ke e HE Ak A @R A8t
o

O A S EAeh= 7R B4 (genotyping) 2 ojut
22 HAH(DNA
fingerprinting)* 5ol%= F-881A| AMGE|AL QI Fig. 2+
PCR-DNA wlo|=L&20#|o] 7|e-g 283t 15 o] tiste]
7RkstA| 29pslodct, PCR-ufo]ARofeo] &2 PCR A
/320 3R] Wbl wheh 5 3 4= gl 7P ] AR

22 PCR ZejoHo] A& 522 X5l PCR 2AollA
A4 FA] s Sl HPHo |8 11 Qo] Cyb BF B8 5
& PCRAVE Ueto]l 7] 8= vii2a} Siske-& o83}
of 32| Sh= i 0 2 B7 3h4= 9t} PCR-DNA vfoj3

ofeo] 7|40l #) T Elolol 2 B DNA ploj2
ofefo] Wie) 71 2 APES IR AF SR SARA 5
44 Tiel ap] 1t B PCR 712 Ahel ks Ao
it

RIXHAE

DNA OI0|220{8|0|2 0|23t 165 rRNA XIF S
AE ffell nPE R RS flslo] AR Rl B4 /A
A E2 2= 165 ribosomal RNA (16s rRNA)7F QHbAoT},
16s rRNAE 2|52 Ujo|| Z5}= ribosomal RNA 2] 8}L}
2, At oA 16s rRNA F7 1M EEA0) 7H ol o]
8 Aw= Hhjjo} 1130 AEE B3l TS, DNA vt
o3z of|o] HojlA Alto] E2Fe tf DNACIA RNAZ HAL
S ol HAE 4= Qe G7IMEY] oFLt B )
glo] AR A7IMEE |8, B2 T Aldtolx] Ut
W7IHBE 2= B4 wizoll B4 A7IM gl =2 E0)4 4
S5 LfERdc) 8- 2218K1500~2000 nucleotides)
2F18000 copies/cell®] BAl4=2 57| wiZe] PCR §lo]
AEsK= o) 7153}, PCR IS AA A% sl Wi

L
L HE A ol 230 E N vl asto vle- oS, A
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Al AEofA Hl2 AL Sh= dloll= T Alofe] W), E3t
H[E0]A PCR 29| 7Hs/do] EAs7| wzol AA A=
AEo| Qlojx viEolA A& 457 dE 71sgol Sl ©f
23t o|f& nlo]AE ofgolE o83k A1E el vE HE
ofl lojA 213 7% Ho) MEE| T, 16s TRNAS BH O 2 3]0
ookt A7t =] ik 1 o2 2l ARiAe| F4o]
ole}e nlBe] GRS 28] 91510] 165 TRNAS 213
F=510] HEdhe A7 H eS| XI3E 9l Small 52
4 579 5 EY52 vlH|goloflA] 16s rRNAE 58

" 0 2 thH3Kfragmentation) 31 28t 85
o FQon AP o2 uo|oBlo| 2| H HE ZEY
(detector probe)E ol83lFoH #HE TEHO| 49 16s
rRNA7} nfo|zL2oje|o] #of 433t B9 AllE 22 E
(chaperone probe) 9] G FAlof 0]F0] 2 4= QI 5 5}
of & st E oS i os ek Wi os A H
#2] ¥ 16s rRNAE AE3 ol e, 12t ofet A3
A28 PCR-DNATRo| AR o jolu} vlwsled A&7t
7}7.5x108 CFU 24 vl W2 A& A=E Boj5a Sl
ujeta] mio|ARojgo]E o3t AE Sl vAE 16s
rRNAQ] A28 it A2 Hiilo] mA= 1 Qltk, &
Zej2E3 oA (surface plasmon imaging, SPR
imaging+& ©185810] 4% sl o] g vk 9=t SPR
imaging2 BHESHRETY A4S ol§slo] 28EH
£ 37 glo] 3| 173} ko] xjolof whg 9| W]
SHE W3S SAsto] ojn|A| &2 EAs)e WS Wtk nf
o]a2ofgje] 2 SPR imaging A48 o]88}0] FAdgho.
24, B4 #A4 glo] IgEE HEske Aol 7hssith
Nelson et a5 thiolo] A% oligonucleotide & & EH
ofj po]mL2ola|o] 3} E, coli®t B, subtilis 16s rRNA &
Alof] AHS1A T, Wang et aF'<tyramide AlEFEH S 0]
B3l APHE A= 7|4 819 5X103~5 X
10* CFUS) A& A%=5 eI, Fig. 304 DNA nie]=
Zojg|o}E 083193 16s rRNAS] 2187% whie] tisle] 7+
2rsHA) 2oF319ch PCR-DNARe|ZZojdojo} ulzlz A=
ARAZHE ofwst o g 7] sp=tpo]| weba] tekst

5
2
O
st
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OIS #AE 2 H7LEA 02 AL 5
A s LERo] B3 588 woiFn A= A
Y2 O] qFE RS 4= Q= Ao] ek, 1 9fof 33t
& HPHS: 0] 8310] 16s rRNAY 2[4 34 3k Wiiah SPR
imaging & o}83le] B]#A] A2E AHAE sk ol 2
Eo] AA3] 7181 I}, Frantroussi et aP*& 42|77z
& o830 fragmentation I} 3812 PR S FA9
25, OF 105~10° cells O] A% AEES Uehfglon
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d&2 Y8t DNA DlojaZ0i0l 72 (DTEEE)

o 42 @5—3 Ueheih, sHIgk ofefet AnE 2 o 165
4jo] ol A7 o1 §517] sk 1008 o]
Qg fmol o e Rojet B7peict

I

Aol ofg AIFSL B Selfeh ol d
o7 Ty u) 3}1 ek o]a?ﬂ- ,q]:nm AL(S&__ 7 uH
A =
ot Al T2 Aol ol 2 ol 9k
weh] A1 Slel B AEsh] SRt oo Aze
HE0] e % AT Qlon} 1 M BHL WY Aws
AR/ IR FEAUTHEA) CORE AR Sl 1L 5
Qi 71 7iptof ik 3k DNA ool
% o] B SAlo] chopet ARE 2E
‘o‘:];(}-/k] Exlx% 741 ]-—1:1] 0101/(«]
o RIHHOZ A1 5 S| e 4 9 12 42
A AR clee ¥4sin gk
AzEg Bjo) B o)) Sih 5 F=ejor
TP} B Ao Ao mE AT AE71S0M B
FHOR AT /|68 4B RYE AZERS ATHO
wefel] vie Aofet & Qlrk, AlES BAAER A A
L S el 2 e %‘—7%] = J
2 Q. durxy o g (immuno—magnetic
separation) 7{Ho] 7} Po] 2R2E] 7 QoL KLt &
o2 Befg gl o) Wagh), e
$3lol 7] jo| a2 A RIS YAE eI A9 Bk o
O H)HS S 0) ZAE B ol P vl gl 3
% ool thet 177} o Basict g4 9Jf®. FCR-DNA mo]
Fzogo] 7e& =T A9, PCRE #AollM A% a3t
4 Q1= PCRE nfo|Z2R]0] AL]_Q_?S]—E” oleel 7l Ft =
HollA= AM57 19 oM ZiEE AR B w Wi gl
#3ol= PCRAM DNA ol 2ofgjo]e} Zglshe 71%0]
Q7= AHolok PCR $10] 16s rRNAE A0 Hadst 4= E]-@’
B4 AT ZHE ol A w9 el Alefrt. o]zlo] A8

Sle]7] oAl ob] Ao Ffo] Al T2 4
Tl AfATe] oslH DNA tiAl PNA (peptide
nucleic acid) & Z2Hg 01%?2 7Ag- 718 s BAzEet
Blslo] Y53 &
E] AR E7o] :ggm £2] 165 rRNA 230E 2= 3
S 2258 7aso| /iEE 79 DNA UMHEOHIOI—E-
o}g310] 10% o] AlFEahe ol AR el A
Sl Zo] 71se A o= ek,

2t LI-
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