Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2276

Fluorescence in situ hybridization 7] <& ©] &3t
AETA HAeAFY FA4s nAE 22X 2 54 dF

=, T
St sta BA A 2wl e ()] ZH] !
(dongjin@hallym.ac.kr*)

A study on distribution and characteristics of nitrifying bacteria in biological
wastewater treatment plant by fluorescence in situ hybridization

Eunju Choi, Soochoul Lee!, Dongjin Kim®
Department of Environmental Systems Engineering Hallym University,
Ecovison Co. Ltd.!
(dongjin@hallym.ac.kr*)

e

HIA A gA 7153 gdae] Aoy AS 84 AAS 7 de Ay 34 el &
A o] Folx gow A Fe oA 5-Stage Bardenpho, SBR(Sequencing batch reactor),
VIP(Virginia initiative plant), A>/O(Anoxic/Anaerobic/Oxic) 5 W& A 7R A Ao
7beEan ok A=t dAAA A4S 71ES] A 3 vlE AHEgAAde] R 7E o

$ Bstn, MEE Adss 94 98 FEHeR f/1ES Wdck HE 5, AAHew
B PEe sbAgth B olF AL A¥oz AN/ sl BAF JTWSI|AA Jofu}
= AESA AA L B v gEe] geje] Ba AH o Be] 2 $EF Holuh

[y

A e} 2 BEAEAY vAE Fxe 4o #3 B AFE —E—XP A= Wi e] A
|02 JhEdAl HRen 53] AaAAd #FostE nAEe] 4 2 Fx B4 Fol 7hEsA
Haoh A o= rRNA oligonucleotide probes ©]8-3F fluorescence in situ hybridization
(FISH)< A4 314 9 d<¢= Ao EAst= nAE 23T 4 2 A3t a8 nAE
T4 W EEE oldisted wYgd wE A glo] wE3 WERket AR E AlFste] FUT 5
3] FISH ZA3}E cofocal laser scanning microscope(CLSM)E Al&3lo] Tz o 2R 1A E 9
EAdS IR BT 4 A HAUH
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A A & £&E42 (mg/) £E= (0) pH
95 02d 8Y 269 1.95 25.7 79
7t 02d 9¥ 269 2.34 24.3 6.81
Ag 03d 194 259 0.68 73 8.2
= 03 39 104 1.78 136 6.78

AHE £8)X = FISH Ao ALR3817] 98] 4% paraformaldehyde & ol A A 8o (4TC, 2-3
AlZE), oF 20 um Yo E well slideo] 2 AlZth Ethanol 314 94(50, 80, 98%)°. = 7t 33t &
T BAE FhSAY. 1A E¢ BAH HAAHZE AZ A& hybridization buffer(0.9 M
NaCl, 20 mM Tris-HCI, 0.01% SDS, formamide; Table 1)¢} probeZ hybridization chamberol A
48T, 120% For WAl ZItH(Manz et al., 1992, Amann, 1995). probe X+ 25-50 ng/LE 4HA
stAl #H7rske]l F=Qlth. Hybridizatione] £ $ #]2] o|€% washing buffer(20 mM Tris-HCI,
0.01% SDS, NaCl; Table D¢} 32 S/HTE o83t 46TolA 30+ A& A4S 33t}
MAGAZE B Ages 37 T4 AF3 & 10 ul9 mounting mediumS 3 7}8al cover
slide® 9o slide A5 9435 T

FISH A& AF23F oligonucleotide probe¢t o] &9 7144, specificity 22|31 hybridization
conditions Table 1o YEFHRITE ©]5 probes fluorescein isothiocyanate(FITC), hydrophilic
sulfoindocyanine dye(Cy3, Cy5)Z 333 32 (labeling)dlte] &4 8t A HMWG Biotech, Germany).

Table 1. 16S and 23S rRNA-targeted oligonucleotide probes

Prob Specificit Prob (5"-37) % NaCl
robe ecifici robe sequence -

> Y d FA® (mM)
EUB338 Bacteria GCTGCCTCCCGTAGGAGT 20 225
ALF1b a subclass of Proteobacteria, CGTTCGYTCTGAGCCAG 20 225
BET42a B subclass of Proteobacteria GCCTTCCCACTTCGTTT 35 80
NSM156 Nitrosomonas spp. TATTAGCACATCTTTCGAT 5 636
NSR1156 Freshwater Nitrospira spp. CCCG TTCT CCTG GGCA GT 30 112

? Percentage formamide in the hybridization buffer.
" Millimolar concentration of sodium chloride in the washing buffer.
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ALg3le] #FE o FISH o]n A= COMOS =& 1% (Bio-Rad, Hewell Hempstead, UK)Z
ARg3te] AT
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Fig. 1. In situ hybridization image of bacteria in Biological treatment wastewater system. DIC

image[A-D] and hybridization with CY-3 labeled probe EUB338[E-HI. [A,E]: August, [B,Fl:
September, [C,Gl: January, [D,H]: March. Bar = 50 ym.

Figure 2+ a-Proteobacteria® 5o]4 o2 ZA33t= probe ALF1be} B-Proteobacteria®] E-9|
Ao Astsl= probe BET42a9] FISHZA #9] o]u| x| o|t}. a—Proteobacteria®l| = o} & AF 4+l
(nitrite oxidizer)el 3= Nitrobacter 2] w|A&Eo| EZ3E W, B-Proteobacteria®l = 5o}
A+ 3}t (ammonia oxidizer)oll 43} Nitrosomonas, Nitrosospira cluster’} E3HE+= Z o2 4y
A ArH2]. FISH A#ollA] o5& AR 5ygdoz EAY, g A5 A a-Proteobacteria
9} B-Proteobacterias W53 MAF2 FEXsG o) € AFHS nAE A &(Fig. 2-[A])N A
= p-Proteobacteria®l /WA7} a-Proteobacteria®] ¥ Y53 wWo] #&EHT.
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Fig. 2. In situ hybridization images of a and p-Proteobacteria in biological wastewater
treatment system. Hybridization with FITC labeled probe ALF1b and CY-3 labeled probe
BET42a. [A]: August, [B]: September, [C]: January, [D]: March. Bar = 50 gm.

Fig. 3. In situ hybridization images of Nitrosomonas and Nitrospira in biological wastewater
treatment system. Hybridization with CY-3 labeled probe NSR1156 and FITC labeled probe
NSM156. [A]: August, [Bl: September, [C]: January, [D]: March. Bar = 50 um.
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