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TREFEIRARBEBALEFNRE S

KR HF
AZPFR—MSRFEEZARBAEDRINAZGEEFGF 5.
ARBEY, AAARBARTAEIKFEMNAF AR mE L

FEREARABREAROBR, REXFMETHAEEDH RS EN

( biowarfare agent) . M H, ERBBADHZ T REBHUELRERAT H
mERGAIERTE. (He, THEAETHOXBHE)

HAYFREMY AEMLEFHANFTH. LK. Ed. 9%, A
R RN, BRX, Bak, SERLEEFREARG@E. RiLL
FHk, ETRNMBRERAKASXEEAFZRAERE, TRIZZRNEA
RAEAFAEERBRREBXGRTS. KR, I2@mBESrARKSGE
BetghA . ML, REXFTHEEARKRARTHEALEHTYLA,
4o, #1134 ¥ ( Helicobacter pylori) 2B &% 31 X%, FEMBELK
# ( Burkholderia cepacia) 2 —#f#H M R EK, mFRXRAK
( Chlamydia pneumoniae) £ &L —FF T84 FE . BREMRERE
K, R EBEASERERHRNERELARFR TREALET TN,
XEmMPH KBRS, PKRY, RAHRTHE A% ( Campylobacter
jejuni) .

BEFREK, BAGALLATEZNT R, —Lafmik, 6
# 8 F %A% (Bacillis anthracis ) = £ & I K& KB ( Yersinia pestis )
e EERAERE. RHLERALEREREDM T RIGEN
RRBREY, FATAPREAANHLARE.

FRBEMTEE RESLAFAHHEGERLAEFER. H) o,
AEAHEKE (Brucella abortus) $E4FRT. AL, &, EHHR
TTRABAKBRERT FASFEGBREY. EREEAFRALZD
R —M R R R T AT, Bk, BARATE—#HEK
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BAOABREGBARAGUBE S HHIWEAARRARHEREGF R E
CEX |

HHFAREN, ALBAFZERELMNBERL. ROXIHBE AR
AR B RFOE, S RTRKGRBAITHR AR 3R B A
ERH., #30FEHABEHA LS8R AAFIARSRHHES

(BHRAERY) , REEAFANRFRERTHELL. 122, 52
MEERMGBARATREMN RIS E N R EHIE ARG BE. A, A
MEFAETRAAMNTFEEHAFEAE @B OL K.

AmE AR HBBRERES AFAHBRTRBEEREHE
%" (Strategies to Accelerate the Application of Gene Amplification
Protocols for Pathogen Detection in Meat and Meat Products) ( by
S.Pillai and S.C.Ricke (Crit. Rev. Microbiol. 21(4),239-261(1995)) ) #=

“E B RBAE W H LT F % ( Moleculer Approaches for

Environmental Monitoring of Microorganism ) ” (by R.M.Atlas,
G.Sayler, R.S.Burlage and A.K.Bej (Biotechniques 12(5),
706-7T17(1992)) P AR T EX M. ERBHFEF K, MEFHEAR
LB R E (PCR) ¥ ¥4 DNA 3 RNA , REHERRFRARR
THEXMmE, IHFTANTHEPAFZRENOERR LRSS E
BEEZENEFANGRE, 2T PCR HEAAA TREDA LY
#it, A LR RBIRETEGERAFT], AXFTEREHRY,
AR BEFAME AT, PCRATERRZ R T HALABAE N ELESY. &
H, AHEASTRBEFBEBSBNE B HRPATHARK
¥ ¥ B4 DNA 9 ety A B+ B2,

EX BRI HRAMZEAREIHARE S BRAS (3, B
BrER )k p Rl ol Ao i A4 A 4. “Characterization of Microorganisms
and Biomarker Development from Global ESIMS/MS analyses of Cell
Lysates” by F.Xiang, G.A.Anderson, T.D.Veenstra, M.S.Lipton and
R.D.Smith (Anal.Chem. 72(11),2475-2481(2000))it3& T A X #F 7 ik 44 #]
WA, TE, SREBDYRRBERSHEAREREHFAERE/HRE,

11
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SOV B ERRRTET.

% —# % %#)A “The Use of Immunological Methods to Detect
and Identify Bacteria in the Environment” by M.Schlotter, B.Assmus
and A.Hartmann (Biotech.Adv.13, 75-80(1995)) % i2.i% &4 % % 4k 4 Hde,
REFEAFRERBROBL. RTAYRALE S &, BRLERW
B (ELISA), A—ANLE@RAR Bk, EF KT AR LEAL M
M, 4o KEK K H Shigella flexneri ¥ ID50. = “Development of a
Piezoelectric Immunosensor for the Detection of Salmonella
typhimurium” by E.Prusak-Sochaczewski and J.H.Luong(Enzyme
Microb.Technol.12:173-177(1990)) ¥ Ff /48 44 /& W, ( Piezoelectric) 4 i1
BR, EXRM, HERKY S*x105 @0, — AL K693 E “Biosensor
Based on Force Microscope Technology” by D.R.Baselt, G.U.Lee and
R.J.Colton (Biosens.&Bioelectron. 13,731-739(1998)) &4 /A AT A
BR84S (AFM) BRI LR FHR G0, ERAHFTELENTEREZ
o, AHEERANHINL.

SN BAER TRFZAGRESN.

fH, RERREFRK/ TG /REDGERE R 2R CH
AL R Wk, AR R B AMRA B b BF A Fdkst pH. BTEA.
BEGELEFTHERAATEANELFM, RAKLRESHH B Ha
P AR EGKBEEGEIER, S5 AFT (e, PLEXHER)
AR ASTFEELERRAFEKFE. “Microbial Detection” by
N.Hobson, L. Tothill and A.Turner(Biosens.& Bioelectron. 11,
455-477(1996)) F & A ARB B A6 B TR AR LM T RIF) &4k,

EFfFFRERXEFNETARAAOERNER. ELAEEATE
B it R A EBETAANPRTRESHRR SR, ETX
HIEAGBREW/ FEORTBERG ) LEANRBEFERAK. @
B, EFRAREZRARAGRSUE, TAHE Y F 1004 afk, #H
RS IHBEE 15 SHUALK. IRELLZEBAINAR
W, ot BARE EE R EEAL R IR,

12
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AL A TEANARAREWBRAZOZF NS B I EHEA LA S
MZ kT, REAFFEGRERTARS pH. & F&E. BAE QKR MN:
RO EHHAKRE, ERTAGMELM. HT LB XL EH, K%
LA RARAFRBEBEREGEEG T, MEH, 2%
WA —A B AN LR R RB ARG ARG 5, RE—FHHXe
W RERF RO F .

AEREALAGEYAIRB—FHO>EFIPNBAEYFEHGF
k, BB R 5ARNREMF, RRLERBK, HEEUGATER
AEBEASREBEER.

AW EE

AEARA L E H A4 (heme compounds) . B8k, S5
BB ARBEDRALEOFTLS, SHSWERKREDIILELY
ARG ERHEERATEREPH S RFER, FRAEIHFTHERAHT
AR ERAERBARG /TR, FLANBAET —FRAIREH T
AREHFFQYBRALELSRFRBEYBREDIRFERFTH, AZTE
B ABESAFRYRAERSAREDGH &, Bk, BESEXE
ik, ¥ERBLEy (8. A&, LE. RASW. L L RKRAKRE
fatmf) AEEOWR (HFE) RELLGOHBRSBRESEAKS
BAK., BE, BESEGTERRE FRRAFLGARE T, PIBERAK
RELHBARES, AT HERNEE.

o, 3R AT R — AP ARAE A K 9, AR RE & AR o 6 S AR PE A 49
HERERFHEREDR/PEXTLELELETY T &, XERBDAH, 4
4o, EREERE BRI AENKEH, R EeEHo T, &
AP BEFYERBKABRAR, ALESNERF. #ld, wREAKLSH
RREH, RAEHRRSLKA, BARKRBRES T L FYRS
EAR AR, HARit, QELSRY, LAY, B4R/ ARSI
E e, TS ERAL, AXMNFRNATERZRE S/
KEkaHE.
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% B # A 5 5760406 5 F2 F 5968766 5 ¥ B T —H 3] 7 3 2 49
BADREFZR GG ERT . Ad e, AL FXASF SR
REBZOABRARGEME, st A A BT OAES, IR FET
ATHEIWHREHES LT, TR F 3k, HEELTLAEL

FoRARNIFL, L TRATFHERAZSHR AR EEFRE DI EE
BRAERLST. WERIY—AMTY, EALEREAZLGE L
#, EFR (1) BhbSEHEMA (2) B S 40REH LA
WG, BLEAFMAMGRARERMEY. BixaE, PEEAL
FHEERRBEGREDR TS, RALRBUBREREZAXRSER
4.

Ht, ALAYFTETEMBRGTRRE - HKRAN . BE, ALH
BA AR A R AR, FHRHER TSR AEHfREHEY.

ﬁ-i‘ﬁ“ﬁﬁ*‘"%%ﬁﬁ* 1 A4S R (sensor chips) (&
$R), ZEIHHEOGESGIFHHR, pEBIERER (b, X (H
) AR (LBUHE) ) 414, AR LARSELPBRAEST
LA OO EREZRQERF ERE. #RSAFHRY, AAGL
HiRE TRy FREXERSHRAREFRGET) (array) . A4
HH A TF B4, ARAEBLSTRABLGMEDTOIMED
AR, iR EMA S, REDZARCE S REDEE TR
BB RAREN mEINE, FLABLFTHAENTAR. 454
SHEAGHR THRABRR/ZOHRAREBFESATUARE. — &%
W, ZEENEETRAAESHR T EHRGBEDPEROOE
B4, S84k, $HMRMKAK (anti— adhesion peptide) %F. X
AR T LR EA K, LR ERAR AN THEANEZREL E4R
ShAG, dREBEANEARSAROMELSAFFAGBED AL
ARHEGERAZAZINERE, HEASARES (1) RETLAK
AWREFFAGER, (2) ZHERFFELEEGHRS, (3) REekE
BA RAN AT, RERSHHOLELSFL, BLSHRARAGRED
BHESAHEHREY, AXEBEYERARELGBEDTOZE

14
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BRANXBIBX, RS L AFEIRABILEEY,

TH, RAPTURA THEGREWER, A REEABGRA
Bh, BREMERFIPERS. AH, TUARMRETHRAFGE
A HEE. BERLBREARBRIAAT ERETERSHIFRA,
ETHFRNEATERTRORAER, RO EHA ALY Lk fo
FB 8. FiERKE.

A R &

B—2& EROVREMELEEGERERBERN LHEG Y
KD TTK B (Salmonella typhimurium ) . A% F Powers W £ B+ H 8
5968766 5 AT & F ik fo R SRR AR B LEY,

BoBw, ARBORA AT EREXBEL LHRGHH
T2 AREMEFRIFE (Bacillus globigii ) ¥ 8 = LA &
( Enterobactor aerogenes) . & T Powers ) £ B & #] % 5968766 %
Fiik ik il SR REREY.

ARk
B —pr e, B ALAMET &k, A A o EHEKARMA S
HRIVITKE) . (AET Powers 89 £ B ¥ F 5968766 5 Afik 7 ik
FRERREXFREBEY. ARTAERA SFHESYMPHAT X,
MAMERAEAFERBACHBERA LRI HA S E@aF. )N
BrThEl, B ERBRBEPRE R (<100 Mo ) KT
SEFFTE (REEHAY, H4004001K) . BAhFohir X AR
HEL R Gfeikg oMiEst pH, ZTERPREHL. L FR
A RH, ZRGEHBESLERTR, B ERRAARREEHE
A&k,
B B, A AT & d s & 3K, AR R R R AR E (A
FHERAE) BRYHAABREDFANHE. RBRT, WA EA oL
FHHATUARFBOEAER T HEARMEY, FPREERAERLEREAR

15
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g 10" 1. AT Powers WEE $ A F 5968766 557k 7 sk e
AR XA R BRAEDY,

EALPG—ARRFTEY, EAARRERESHE Ko S HE
MBAEOAFLNHD, REAZATOSAAKRTHAG L. 20X EB AL
(tether) 89K EHX. KNAEKY 4034 (A) W, #AE btk
SAMERD. MM APYNEAELEY 15 RYZAENBETA
Fxd; 4 EaFFRAZVK 6%, RE, kot bgaen
HohBad, BdHLFRECARKRTHRE, o5 REMERK
BRIV WER L TELESRY. RERZEAFAGRINXZRATEA

T R BARGES. TUARTHAABRRAR A DHESGRMEY:
BREAKR. BAKA. H5ERKA. BHE. 2E, FER/RAR
W, ML RRAREIREDIES., BREEZMAABRTEES
AAEXABREBINFRAARAGR O AGERLEREL.

ERAERG—ANERXFENY, BRASERG R BBEH A B W
HBAE®BEOAZEGOHS, ARSI RBFERMA, LABF—4
Sl 8. BANRYBEE —ARFGERAK, TALESHEZ G4, Bk
TRAILELSERBREINY, RERALLIB FHE 5760406 5 #¢
5968766 5 AK HERFEPHEAEELRL, BEXFOFEINERX
AREBRBRGITIELEET, X, £RERHEN RS GERAKR
BHRAFZHRAEADBRIRBREDES. FFASHTUKERE A £3F
FWRG KA.

ERRZPGH —AFRFTETY, HAAKRT QHERTRT EALH
FREARAEBSA oW (RAEY., ZHFEXALZTH)H
i, RELRAKGINBEFLELHNBESRTAS EHRAENET;
TREES (k) , AELRRERE (%G) #4795, &
HARAFE (do, EHFHAREGNERGKL) . RERSHhFobk
s, by RFETLSHY.

BRAEZRGH —AFRFETY, ®LA R LA RIELKE 63k
FTARRGHRARERESE Rty (REDREG) HHS. B
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ABSTRACT

The present invention describes a method for the binding of pathogenic
microorganisms and their toxic proteins with ligands that have been covalently
tethered at some distance from the surface of a substrate: distances of at least fifteen
A are required for microorganism binding ligand tethers and at least six A are
required for protein binding ligand tethers. The ligands described herein include
heme compounds, siderophores, polysaccharides, and peptides specific for toxic
proteins, outer membrane proteins and conjugated lipids. Non-binding components
of the solution to be analyzed are separated from the bound fraction and binding is
confirmed by detection of the analyte via microscopy, fluorescence, epifluorescence,
luminescence, phosphorescence, radioactivity, or optical absorbance. By patterning
numerous ligands in an array on a substrate surface it is possible to taxonomically
identify the microorganism by analysis of the binding pattern of the sample to the

array.
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