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Fig. 1. DNA microarray experimental strategy.
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microarray 9} hybridizatdongt F, Al el 48 FEE
hybridization ratic 2. 2% 243t YT scheme©]
G7uj gl nA B QFdE )88 F ok 7}
38 FHLRorEY WF W& oSEd 7ledch 9
competitive hybridization-g ©]-8-&x] &3, direct binding-&
o] 8 Hhgol Aate] dAollA AlLE vl gltH14]. Fig. 2b
ol direct binding version2 A&k ol EH AEER
E] target DNA/RNAS Aoz HEsr] g T3

A&

Sample DNA Sample DNA

Al T

l Competitive Hybridization

Scanning and Ratio Calculation (R = Cy3/Cy5, Cy5/C3)

B)

Probe library

Probe Reference Internal Enviromental

library DNA Standard {community) Reference DNA
DNA

[N/ e |

Microarray Fabrication

J Swndard—l
bcllng
|
l Hybridization

Scanning and Ratio Calibration (R’ = R X correction factor)

Calculation of target gene concentration

Fig. 2. DNA microarray formats and hybridization schemes
using competitive hybridization(a) and direct binding(b).
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Applications to Environmental Microbiology
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8] FE5 2] 40~60% o]sl7t @ ASE FAHET ok oA
3} functional genomics®} A}E3} A EA = U4l
=59 W diversiyE T vl e AE AE9 &)
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o, 3 2R A0} ol%A K457 eskE sttt
&= Aotk 87 ANEENH WA Aol BildT /8
& ERES Adsts VAEES A&ste S Aol
1}, bioremediation == bioreactoritjo] ¢li= @ g EE e R
o #HA MAEES FHI= AYS AE ZH F94
54 F7e ndES AFHoE ggde Aol & 7
Uz

}e¥et F5-2] microarrayEe| 870 EE I} v|AE AlE
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u|AE =& composition©]w} dynamicsE AFE=H o)&
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4t 273 ¢] microbial diversity$} biomasse] %Fell @&igle
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E7Fssh, $oE wg rleEe] T H9 o] TAE
H4A A4d28 A= Zlddh. ¥ AlFA community
genome array= RSGP& £ 22 hiomasso] =H A
diversity 7} @2 87 48 7Fe¥ Ao AHY, 53]
bioreactorS¢l 2 &3 -+ biodegrader£2] composition}
dynamicsE d-yatedl FEF o= AlgdETh o OB
A2 Wiel A, A 79 ekr AH3F genome fragment
Z A H shotgun array S |23} bacterial species 4
# genome similarity indexoll & A7 E 33 vl gl
[10, 20], §A18 HZ WHHE o] 83t whole genomeo]] 7]
%35 RSGP A #1171 1% % cross-hybridization 5o 2]%t
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& Zo|tl. oF 12,0007 ©]44] prokaryotic sequence’t
Zxo] ¢l= RDP database(http://rdp.msu.edw/RDP) 52
BE] ¢l2 sequenceFHEE vIEI O Z oligonucleotide array &
Azg = g9lon, Affymetrix 5o A A F-8= GeneChip7|H§
Lol Abg" £ <tk 4 ribosomal DNA sequenceZ 2
phylogenetic framework7d Asl oo} & Ao|v). Sequence

conservation® &=o| ™z} highly conserved sequences2 4l

s

2 H9lY taxonomic groupEE, 1@ hypervariable

sequence S genusl}t speciessF2] taxonomic groupE<
42 2 3l oligenucleotide probeE 2 o) 48 = & A
o|t}. A3 9 2= community genome array 2= 9] At A
HAZRE 755 EUsA otx ®rke o)y, 3]
A2} Ao 2 el amay S THE 279 AElA 2} 4
oz o848 = gvd= Aol dH2 2= iDNAE o] &3
i o] resolution A ojrt B AFAE<] 168 tDNAL 7]
B ThE geneS2] sequence AHE WA E 24 Lo o]&5}
2 QA REe] A9 1 resolution®| community genome
arrayoll A AE5lE whole genome DNA-DNA hybridization
o v XA Ealx glck dlE 5o Psendomonas(sensu stricto) €]
AT 2= speciesE9] 168 rDNA FAIE S >93%0|n, ¥ &
2] speciesES2 99% oi4te] FAIEE Ho|F[21], 165 rDNA
sequence similarity ¥} DNA homology2tel #AE log-
functiono] 2ty B I EGTH22, 23] L9EF Es, W,
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A=A g4A ALY T3 A2 vPEEY B2 T8
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tDNA array 9A] o]#{d EXHES EF 7HA7A 2 AR
Ay, 11 {847 versatilityel] B8] community genome
array H.oh= 22 resolutiond B Ao 2 Al Hl

A AR 2= environmental functional gene array7t 7
t}. Microarray expression profile2 -F4x}=2] functional
informationg ojsiskzd] ni¢ F& ZvF "ok ofdg
functional information® I EZ FHEHYE= FAARSo|L
biogeochemical cycling, bioremediation, Z12}37 biocatalysis
ol Fo% 7|5 @dsle AAAEE Fopllev §48
Zlolt}. Cell regulatory function € A] carbon supply, energy
source, electron acceptor®] W3 ER{F7F ohE, kgt #73
A8t A 9 regulation & E4 vk SHA d7d 5 9l
< Zlo|t} 1 2] quorum sensing, chemotaxis, A1 AAka}
72 B AAEA o mAEE 715ER Y pathway 9
regulation @} genetic expression pattern’sS HIEC 2 ATEH
5 5lg Ro)ch

T 7EA] B4 9] array 7t 7R Ao 2 AZETh WA gene
expression #2458 93 oligonucleotide arraye|c}. Bio-
remediation®]| 1} biogeochemical cylcingo] Podt= enzyme
£ coding3l gl= F-HAE< complementary §} oligonucieotide
probe & ALEEH= Ao|th Arraye] A)|Z2- oligonucleotide
probe #|2rel] Q3 sequence informations] €& glck FHE
o) A2t BSD(http://bsd.cme.edu)$} 72 biodegradative
strain52] database®} & FHA52] gene sequence A K7}
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functional geneE<] database’= o] FEolA sl= dAo]
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oligonucleotide array®] target DNAZ AM-gohd o4 /-4
59 #H&o|} sequence variation Ao AMEE ¢ 9&
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ol g2 AH-EE A ES] ORFEERE FA% amay & o) &
&l bioremediation®)i} bioreactor 7HEZ &) expression
profile& monitoring ¥t} 29 &0 E&|E AH3 A
U AE #5042 20407 4 e 9420 et
=Y #8% zolgly AAEFHh o A4 i F52 genome
o] sequencing®H o] YA FrEHE oA <eF3F random
genome fragmentE o] £ & arrayE A 2 vl
expression profilec|u} &l FrAxl HE 52 A3 3 Fof
A genome fragmentE-% sequencing3t e 24 identity &
Yol P2 WYL AT SE 9Ug Aol
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ojepgt A7 ¢loh Microarray hybridization2 &) d) 2
A g2 ko] RNAVE gogid axpEel F2ubEe] 7)do
1} hybridization signal detection #of2} whde] H g ajc)t T
o2 78 AR 387 Al §vith biomasse] ko] ThE T total
RNA % mRNAZ] v &% t}27] mjFef, oj55 34 £4s
7] )3} data normalization™ 7+-& %7415}2-1'?} 7] e
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=% Ao|r} Oligonucleotide probeT 2 o]£% DNA
sequencing©] 1} ORF array 2] competetive hybridization& ©]
23 HI Wye] Z1ste, FAE Q377 M. tuberculosis|8)
2} §. cervesiae[24], human cytomegalovirus[7]5 A2 2
THH FHol

G WA RE A9 54 {32 d2/4488 amay
7b 7FsE Zejth dE o WYy Al#E9 signature
sequence’ 5 R array 2 THEA HH, 85 HFE Follx B
A4 MAEES HESE LR AEE 4 UE Aot
Biodegradationol Al #8752 @YY e HFHAAER
AR Ao=, g UG 3 environemntal functional gene
array 241 2] 7587 ofu}, bioremediation® 3] 3}7]¢
FAA Al S Ao 28 B F 588 24 9
£ Zlojh A& EW 4 @] BalA =y £ #AAE
Y YR RS 4 4 2101, o]& biostimulation o]

]

1} bivangmentationZ} 2 bioremediationAl®] £ F

HHFS(25] AHE o fF88 JHEA AR 4 2
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gene, denitrification gene 322 ¥ microarray & model
AefA e 2 235}e] hybridization kinetics @ detection limit
Sof| e A2 808 vl 9lvil14]. 7]<2] hybridization
kinetics 8= TR2 akrle] #alw] 9] @1 log signal ratios} log
gene mass ratioZHe] M AA T AFEHUAE EY A FY A
5 AEeAE FAAe] A% pg genome?) B9 ng E
22 vesttk 9 93 competetive hybridizatione] e
Fig. 2bell A|A)3} direct binding version ©]-3-&ho] 43 2§
21, direct binding versione] A4 WA o} e S4B
opell = F8E ALE AlEFTH

vhhisk ko] ARgMdelgles £ A= 92 microarray
hybridizationS- <3| traditional hybridization§-& o] &3}
I Ao wEd ARE ArAA=E BE 12-16 A7He
hybridization ¥F-2o] M2 &}, microarray scanning E3F A
7Fo] 235 scanning AH]= 27Fo|th 71 hybridization Al
7he Al&g AZEe] 235+ pathogen detection® DNA
microarray M S 28 FAHLE AP Zojrh FHz}E]
ool A= microchipAtoll Al electronic hybridization™ 3
efectronic hybridization signal detection®82 #|A]%} ¥} gic}
[26]. ¢F 1 microliter A% ¢} hybridization bufferZ o]& &}
2~34 ool hybridization A7E AL = 7, Hoj7 datas
HEZ microarray 8- software 2 AL ESZH FE 34
5 AFEsle Ae] 7% Aoz JIdidch Nanogened
Motorolad| A= F-£2]91 electronic system=2] beta testS
3l gled], o9 ZHE electronic hybridizations] o
Aol dFdeE vRedE AL, 48 SERME &
HE g E 5 & ASE 7diEck £ oy 7R 2319
APES F2 A7 <ol BigEA I 4 2d7) W Zel A
W Az AT JA P F UE AR QJzbgr

DNA microarray 8} 732 genomics technology 2} $740]4)
B8 nAEA S S8l i ARpe fzizt Aks: A
8] A7 2SS BEdZ 7HFS] etk & FHeA
AA Y& oo ot HT W Eel 7 ZlolH, o
FAEvT dF EF 3} ek gz W H array formatz}
hybridization schemee| 8 & g Zlo]t} Genomics technology
o AETY] AP Feopl NEE G 279 hE &
U7 AERT, GoF O 7le A & dHe] & A
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