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MAR-FISH Technique and Its Application in Study of
Environmental Microbial Community and Function

WANG Xiao-Hui WEN Xiang-Hua"

(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The major goal of microbial ecology is to study the structure and function of complex micro-
bial communities. New molecular biological techniques have been successfully applied to analyze mi-
crobial community structure. However they do not provide information on the physiologic properties of
the detected microorganisms. A new tool for structure-function analyses in microbial ecology, micro-
autoradiography combined with fluorescence in situ hybridization (MAR-FISH) can be used to simul-
taneously examine the phylogenetic identity and the specific activity of microorganisms within a com-
plex microbial community at a single-cell level. This article reviews the principle, experimental steps of
MAR-FISH technique. The application of this technique in study of the environmental microbial com-
munity and function is also summarized.

Keywords: Microautoradiography combined with fluorescence in situ hybridization (MAR-FISH), Mi-
crobial community, In situ activity
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Table1  Application of MAR-FISH in microbial ecology

Target microorganisms and microbial community Radio-labeled substrates used Reference

Filamentous bacteria related to sludge bulking

Filamentous bacteria [ci , [°H] ['H] ,[H] ['H] . PH] [3]
14, 14 14, 3 14

Microthix parvicella {3HC]] | [’ [SI-]I] ,’[ < (1 o[ ’ [9]

Microthix parvicella [“C] , [PHltrioletic acid, [*C] [10]

Thiothrix spp. ['H] , PH] ,["C] [11]

Microthix parvicella [“cl [12]
[H] . [’H] . [’H] . [’H] )

Type0041  TM7( ) CH) CHI, [C] [13]

Thiothrix ['H] [14]

Thiothrix [cl . ['H] . ['H] [15]

Microbial communities in wastewater treatments

Pure culture microorganisms and activated sludge CH) ' 1A ' o SR 31
Nitrospira [**c] , [*H] L[] , [*C] ,[MC] [16]
Phosphate-accumulation organisms(PAOs) [**P] [17]
Iron-reducing bacteria [**c] , [’H] [18]
Sulphate-reducing bacteria(SRB)  ['“C] , [*C] ,[**C] , [*C] ,[MC] [19]
Phosphate-accumulation organisms(PAOs) [*P] [20]
Acetate-consuming bacteria in activated sludge CH) (211
Nitrifying bacteria in biofilm ['*C] ,[*C] , ["*CINAG, ['*C] [22]
Nitrifying bacteria in biofilm ['*C] ,[*C] , [PH]L- , ["CINAG [23]
Phosphate-accumulation organisms(PAOs) ['*C] , [*H] , [*H] L- . [FH] L- [2]
Methanol-consuming bacteria in biofilm el [24]
Propionate-oxidizing bacteria [**c] , [**C] [25]
Acinetobacter spp. Rhodocyclus [*c] , [*C] ,[**C] ,[Mc] [26]
Methylophilales ['*C] [27]
Microorganisms in marine samples
Marine picoplankton [*H] D- , [*H] [28]
Archaea in oligotrophic marine samples CH) [29]
Achromatium Achromatium in marine sediment el 1A [30]
Marine samples [*H] , ["*C] N- (NAG) [31]
Marine samples [**S]IDMSP [32]
Others

Xenobiotic-consuming bacteria ['*C] o- [33]

: Kindaichi'*” , o

MAR-FISH , NH, B-proteobacteria
, 2% Cytophaga-Flavobacterium-Bacteroides(CFB)
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