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Fig. 1. Gel electrophoresis showing amplification products of
archaeal 16S rRNA and amoA genes following multiplex-nested PCR
in 96 well plate. PCR amplification products of 16S rRNA (A) and
amoA genes (B) were sequentially aligned in the same order. The
length of 16S rRNA gene and amoA4 PCR products were 590 bp, and
420 bp, respectively. Arrows indicate the samples showing
amplification of both amoA and 16S rRNA gene. Name of sequence
was also described beside each sample. M denotes 100 bp size
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Fig. 2. Phylogenetic tree of archaeal 16S rRNA and archaeal amoA genes retrieved in this study. (A) Phylogenetic tree of archaeal 16S rRNA gene
and reference sequences. (B) Phylogenetic tree of archaeal amoA gene and reference sequences. The sequences obtained in this study are indicated
by boldface type. For relative comparison, two nitrifying archaeal groups (I.1a and 1.1b) were indicated. Number in parentheses following clone
names show GenBank accession number. Number within the dendrogram indicates the occurrence (%) of the branching order in 1,000
bootstrapped trees and only values in excess of 50% are shown. The scale bar represents nucleotide substitutions per 100 nucleotide positions.
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ABSTRACT : Identification of the Nitrifying Archaeal Phylotype Carrying Specific amoA Gene by

Applying Digital PCR

Byoung-Jun Park, Soo-Je Park, and Sung-Keun Rhee*(Department of Microbiology, Chun-
gbuk National University, Cheongju 361-763, Korea)

Mesophilic Crenarchaeota have been known to be predominant among ammonia-oxidizing microorganisms in
terrestrial and marine environments. In this study, we determined the archaeal phylotypes carrying specific
amoA by combining digital PCR and multiplex-nested PCR. Analysis of samples in which amo4 and 16S rRNA
gene were amplified showed that amoA gene diversity was relatively higher than that of 16S rRNA gene. Nitri-
fying archaeal group 1.1a was dominant over 1.1b group of crenarchaota and euryarchaeota. This approach could
be applied for interrelating a functional gene to a specific phylotype in natural environments.



