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Detection of Denitrifying Bacteria in Groundwater by PCR
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Abstract - Groundwater samples were collected at 6 sites in Seoul area. DNA extraction from
the sample was performed by the boiling method. Samples were boiled with guanidinium
thyocyanate and phenol-chloroform. One set of primer was designed for amplification of 16S
rDNA. For detection of denitrifying bacteria in groundwater sample, the author used primer sets
consensus regions in gene sequences encoding the two forms of nitrite reductase (NIR), a key
enzyme in the denitrification pathway. Two sets of PCR primer were designed to amplify edi~and
Cu-nir. We confirmed the existence of denitrifying bacteria in 3 sites using cd1-nir primer and in

4 sites using Cu-nir primer.
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Chomzynski and Sacchi (1987)2] ¥-& ¥3]3}e] A
2232E] DNAE F&3)3th & 7|42 RNAE 23}
+ dez ALEeal ZYelvt Al &% v
AEE2 DNAS F&3od AYst=s Hysted &
23599t} Al 8. 200 plE F3}e] «§7]¢] Guanidine thio-
cynate® A}&-3le] F4M])3t Lysis buffer 400 plS go]
HolFE F o] F 95°Coll 1087 WHAA & F o F
Aol A wpR)E ) 283 2418 E 3 600 ule] P:CI
(Phenol : Chloroform : Isoamylalcohol) & do] <3}
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= AR seh A5dE T C: 18 HAFE F
o] & ¢3}A vortexdti Ab2o|A] 1E7F 12,000 rpmo
= AR,

Azale Hsle Q2L 1.5ml tubed 7|3 7]
o] 0.1u1¢) 3 M sodium acetate2} 2.5912] 100%
ethanolg A7FAIZ] = —20°Cel|lA] 30%7F vFEA]A
DNAZ AAAF % 4°CoA 1087 12,000 rpmo 2
41%e]3le] DNA pellet3 345131t} DNA pellet&
70% ethanol 2. M| & s}e] & & Ah2e)|x] 2037} ulx]s}
o} Az5}3 20ul TE buffer3 A2 28] Al 7}

A&t AlFolA 16S rDNAS %317 A
primer: Lane (1991)¢] )23t primerE AF2-31ith

Table 1. Sites and Locations of surveyed groundwater in

Seoul
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Table 2. Primer sequences for amplification of 16S rDNA
and gene encoding nitrite reductase

Primer Sequence*

168 Sense  5'-CAG GCC TAA CAC ATG CAA GTC-3'
rDNA  Antisense 5 -GGG CGG WGT GTA CAA GGC-3’

Sense 5 -TAY CAC CCS GAR CCG C-3’
Antisense 5 -CGT TGA ACT TCR CGG TSG G-3°

Sense 5 -ATC ATG GTS CTG CCG CG-3’
Antisense 5 -GCC TCG ATC AGR TTG TGG TT-3'

*W,Aand T;R,Aand G;S,Cand G;Y,Cand T

cdi-nir

Cu-nir

Table 3. Four key enzymes for denitrification. They are
involved in a stepwise reduction of nitrate to di-

nitrogen
Enzyme Function
Nitrate reductase (NAR) NO;3; — NO:
nitrite reductase (NIR) NO; —- NO
nitric oxide reductase (NOR) NO — N0
nitrous oxdide reductase (NOS) N0 — N2

o] primero] &3] Z=Z3 16S rDNA ¥-A}ek-2 1320 bp
A = o|t} (Marchesi et al. 1998). Primer?] 97|M g2
Table 21 A A]5}iv}

PCR == 3}x 2 Matchesi 5(1998)2] uvh-& 3
A 33t PCR HHE-E 100 ul W ol 200 mM Tri-
Cl (pH 8.8), 50 mM (NH4)2S04, 100 mM KCl, 25 mM
MgS04, 5% DMSO, 5% Glycerol#} 5 mM deoxynucleo-
side triphosphate (MBI Fermentas), 100 pmol primer, 10
ng DNA %3], 5U Taq polymerase (Promega, USA)E &
7Fleh. 2 E PCR 5% #Ael DNA F3-& A&
negative control-& Z3A|Zc}. PCR w32 353] vl
© 2 TaKaRa PCR Thermal Cycler MP (TaKaRa,
Japan)2. 433}t

A WA w2 95°C 3% 59k DNAS WAX7Ix 2
A A= 94°C 18 DNAE #HAIA] 7], 68°CollA] 2%
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Zato 2 72°C 38 Z9F 16S rDNAE ZZE3F & 4°Col
A B

WAste] Felshs maE BF ] FF0IcHTable
3). o] & nir& nitrite® SAS 7}A|E nitric oxideZ
39 A) 7] nitrite reductaseE F3.3}51 ¢le} (Walter
1997). ©] nire& Z=Z3}7] 9%t primer® Glockner %
(1999)0) AH % F7-2) primer o] 4311 (Table
2). o] % primer: 7}7} cdi-nir gened} Cu-nir genes
Eo)|A oz ZZ31}(Glockner et al. 1993).
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G1 G2 G3 M G4 G5 G6 NC

Fig. 1. PCR amplification of DNA Samples with 16S
rDNA universal primer (M:Marker DNA, NC:
Negative Control)
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Gl1 G2 G3 M G4 G35 G6 NC

Fig. 2. PCR amplification of DNA Samples with cdi-nir
primer. (M: Marker DNA, NC: Negative Control)

G1 G2 G3 M G4 G5 G6 NC

«—d473bp

Fig. 3. PCR amplification of DNA Samples with Cu-nir
primer. (M: Marker DNA, NC: Negative Control)
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