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B R @A AT 2w (Wangetal 1991): (- &tz (Z )£ (=)
Rl Fos (v ) RTL 2 TERG FEck T * 3 2R RE -7 a3
#icik p) % (Tiedje, 1982) » rpt = % 2§ m? FlE g 2% Ay T Al P
FEE 2B FRERZ > NIRRT E NG FFEITR R -

pA3EME DNA 92 27 & 53 44 (Tsaietal, 1992, Roose-Amsaleg et al., 2001) > — &_
A#-mpd A | Bwre KR vt DNA FL 5 fwfe 4 B2 (cell extraction method)
(Torsvik, 1980) » ¥ — & & ¥ d 2 33 2~ DNA > ﬁ_; E #34 B~2 (direct extraction method )
(Ogram et al., 1987) > & f& > ;= 1218 $|en DNA & > 11 B 53 B~ 17 0| DNA & flm s 4 B~
= % (Steffan etal, 1988) -

4+ ¢7%7 7 827 1 Alcaligenes eutrophus CCRC 13036 DNA % 54 » Mg 2" k& % 1.2
MM EER L 4250 4N % 78l bp v Cu A TAHRBRAEEZDAFF R ¥ ER
5§57 cytochrome c,dl 3l2¢ Cu AN GARERAEE TR E Ffed o Ft AT #0E &
P73 DNA f B> E Py REFRITE NI ERT Ak TEw T

At

BiE2-bRAT R IR RE Eﬂg‘:“ﬁ" IVEACE NS S L1 ‘E"z]"gti? T o
ﬁ F"’L S
- R
FEBREORR(E LR > 1993) 4 B AR A 2 DA EFHFI (Z ok E ES)
EBR A IE D (S kLK) REIE P EFRI (Y L, SPH o
-0 aPE

(C)2EBRFZTEIL > B ER IV EAORRL > EH (2mm) T AR E o
(2 )M B~ ¥ vt B2 Pl 2 2 RS20 § FEcE 1y Tiedje (1982) h 27 > Tl 4k
B AR :s%?;fﬁ? f6 > ¥ & P 7 Pl ¢ (Durham tube) <7 Hungate tube # - nutrient broth
(Difco) y f’P;‘,’F%cKNOgSg/L;% BERA RAS XL BREMEIEMNAFCALZNRK
BF N LTARES 204 8 TS

()2 3 DNA 2

434~ 04 M NaOH ~ 10 mM EDTA iR &% > R E&RMfAFL I3 5 25 50 100
C 4 10 #4855 4 4rié > 4o~ 100 ml 5M NaCl 2 80 ml CTAB (40% CTAB [ hexadecyl
trimethylammonium bromide ] /% ** 0.7 M NaCl) - » 65T -kiz 10 ~ 48 > 4v » S8 0
chloroform : isoamyl alcohol =24 : 1 (viv) iR &k > R &35 > e 10 A4 B kiR s
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£ I $4e ~ 884 0 chloroform : isoamyl alcohol =24 : 1 (viv) iR &3 7% > iR £33 > 3w 10
pAB S PR KR BRI IR G WY BFkEE RFIMWMES 05mle
(z )W ezttt 7 DIG-dUTP 347 &

Femiayg r Borif @ aDNA T B (E #pE > 2012 )12 2bac it 5 FDIG-dUTP {53e
( DIG DNA random primer labeling kit, Boehringer Mannheim, Germany ) » > /= 4™ : DNA &
100 THe#104 48 0 = %) 3 7kip ? 4 4r54 48 > 4e » 2 ul hexanucleotide mixture ~ 2 uL dNTP
labeling mixture2 2 -+ -k & I 2 MAFEI19uL > £ 4 » 1 ul Klenowenzyme > & 37 C ™
£ 20 P12t o be 2 0.2 MpH 8.0 EDTAR i 0k K Ji» £ 4 » 2.5 ul 4 M LiCl 475 ul
A (20 O)enippd o R EBZ 1 B3 20 T 222 ) et > 1212000 xg# < 104 48 o
ICE A 170 % (VIV) FEA SERE R 0 SoE 0 R 1833050 ul TE¥ ik 0 w37 Cokig @ T
304 45 o
()2 3 DNA bt P 4430 2 T8

#-if § ~ -] 9Zeta-Probe membrane ( Bio-Rad Lab., USA) £ 17 & F K EiR » £ # 3|
microfiltration apparatus ( Bio-Rad Lab., USA) & & 4% » ¥ & Fppk4e » 34 ¢ (0.5 ml/3v) >
BF T LER i B0 B it AJE e EDNAG R 2 AR S 7 e k& &JZ 18 shAIcaligenes
eutrophus ] # & %% ( m%“'ﬁrﬁfﬁ £10°2 108 cell ml 2. ) & wj4e Zwell > 4o § i¢ DNA*
¥ %4 % (membrane) + > £ 4c~04 M NaOH 2 & @3-¢ (05ml/3b) » o F 3 & % 22%
§¢ » 112x SSC (20x SSPE : 3.6 M NaCl ~ 0.2 M Na;HPO,4 - 7H,0 ~ 20 mM EDTA) B /%30%) »
BoFEE T oM P EF g P R e P » 420 MR % 3 0% (pH 7.2> 1 mM EDTA »
05M NagHPO4~ 7% SDS) » 385 » 3t65 Ci2 (73254 48 o FFR % @0 > £ 4r » 2
e E ot AT DIGHE e FE 4 (A5 T F R M104 4 0 B H 3 KiED
5 ) {50 B THER (660 18324/ FF) o e {8 kiisizl (pH7.2 > 1 mM EDTA ~ 40 mM
Na;HPO, ~ 5% SDS) *+65 T3 #3044 48> £ f i 3 2 = - £ iR I (1 mMEDTA ~
40 MM Na;HPOy ~ 19% SDS) 065 T3 %304 4b > £ Rt 4 2= » 113 F2bgr B gy o
TR G R B s gk K P 0 R R #F & R (Personal densitometer SI-PC, Molecular
dynamics, Sunny Vale, CA, USA) %4 782 ik o
()8 §F I

&% reiE s Rk ( 1x maleic acid buffer [1x maleic acid buffer : pH7.5> 0.1 M maleic acid -
0.15 M NaCl] ~ 0.03% Tween-20) # %8 T 42245 4518 » B30 B Y » 4o 210 ml Ix# 2k &
e (10X % ok % e L 10%%% ok 3E% > 1x maleic acid buffer) A% 8 T 34230448 > £
e~ 10 mif4gi3 % (anti-DIG-AP conjugate” 1000 % fFf# >t Ix% b E iR ? ) 23R T H %
304 4 > 100 mlkjissE e e F 08 T #0154 48 (250 ) {8 0 20 ml Rl s R (pH 9.5 >
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0.1 M Tris-HClI ~ 0.1 M NaCl ~50 MM MgCly) & E T > #¥ 3 A4 ¥ HRED > 4o x

05 ml CSPD ( disodium  3-(4-methoxyspiro{l,2-dioxetane-3,2'-(5'-chloro)  tricyclo

[3.3.1.1%]decan}-4-yl) phenyl phosphate » 100 & {8+ if ip| s ez ) »37C & b 5 A 4fs
RETH G -

o B %k
— ~ A eutrophus F%8k & 2 ¢ § fg*;é_ £

A2 % A eutrophus£ B 5 5 781 bpefh Bl S BT E PIF S 2 2 B HHIER 5 A
eutrophus & i {8 U R FH RIFH LE YR ENHFLE 52 FF B Xha #&5 A
eutrophus FAf Ik & ch¥tBiciE chid % o A7 § FAE AR Ccell number ml ™) 4 21.522x10° ¢
3.805x10FF » £2 44y . F MMM (57 o @ fFE e R® 5099 (F- )

ORISR B A TR P RGE R RE Yk ok BT k2 R

ER AR B A S i EDNAN B 2 IR > (B R 3B A WR Uk K
% 260£2280nmpF cex sk g o (B R AR k2 ok kB FE k2 3 ODggo¥tODggoe 8 % 5 1.00 ~
1.01 ~1.00 > T2 e Fov B 5 B4 ik £ 26022 280nm2 Sk B B 5 41Tl o F ek p A
eutrophus » & & %) 2781 bp Hz F1» BLIT L PRI &R 2 = /B2 W § Rl Ko iR
P Bl NER T RIEEE EAH IR Al RV RIE-REAERLIETT Y
3.01 x 10°% A. eutrophus % £ m® (Bl- ) > 7 ix 222 (@30l 52 mepm § 1P 3
foxtmn A7 g (X AepE 0 2012)2 % g AR 0 M = oKk 23§ AR R RAR 01 o

- SR A BB AT e (MPND) G2 8 ot PR 5] T R R e
Sk R A PP AR SRR RN 5 M B T R R R Rl (95 F
4 #3.00 x 10°® % § F) 910007 © B T i HcE - BB M B L T g
BAALS AR FAp 0 BT G M o AP UPRFS R TR R BR
ERLFRY R EEER G AR RERRFRT S O FESEENPTRIRER 2
BT R A 2 R AR A 33,00 x 10% cells g7 soil ( B4 T it gt Rl 20 & 3.01
x 10° cells of A. eutrophus g *soil ( 12 A. eutrophus 42 f24x 45l %) 2 & o
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Figure 1. The numbers of denitrifiers in Shoufeng, 8A and 8C, Shoufeng soil; 10A and 10C,
Lungkang soil Erhshui and Lungkang soils by densitometric measurement. ( A) Lane 1to 3 : the
number of A. eutrophus was 2.600x10 °, 6.500x10 ©, 1.300x10" cell ml *, 6A and 6C, Erhshui soil;
8A and 8C, Shoufeng soil; 10A and 10C, Lungkang soil, respectively. ( B) The result of
densitometric measurement, among these data, background values were reduced. o, the number of

A. eutrophus ; A, Erhshui soil.
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Table 1. The numbers of denitrifiers in Shoufeng, Erhshui and Lungkang soils were determined by

the most probable number ( MPN ) method and by 781 bp of PCR product from A. eutrophus.

The number of denitrifiers was determined by
781 bp of PCR product from A.

MPN eutrophus
Soil series (cells g * soil ) ( cells of A. eutrophus g ™ soil )
Shoufeng 1.40x10* Nd"*
Erhshui 3.00x10° 3.01x10°
Lungkang 1.40x10* Nd

’ Nd, not detected.
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Quantification of Soil Denitrifier by Non-Isotope Nucleic Acid Probe

Part II. Quantification of Soil Denitrifier

Chiu-Yeh Wu?, Zeng-Chin Liang?

Abstract

Generally, it takes two weeks for determination of denitrifiers by the most probable number
(MPN ) method. Therefore the quantification method of soil denitrifier by a DNA probe was
established in the present study. First we used the 781-bp fragment of Alcaligenes eutrophus CCRC
13036 to detect different concentrations of A. eutrophus cell. The results showed that a linear
relationship for the quantitation of A. eutrophus between 1.522x10° and 3.805x10 cell number ml
by the densitometric measurement was found. A direct extraction of DNA from Shoufeng, Erhshui
and Lungkang soils was applied for the quantification by the probe. The numbers of denitrifiers in
Erhshui soil detected by hybidization with the probe was equivalent to 3.01x10° cells of A.
eutrophus g™ soil, however, the denitrifiers in Shoufeng and Lungkang soils could not be determined
by the probe. The number of denitrifiers in Erhshui soil was 1000 times of those determined
previously by MPN method. MPN is one kind of cultural methods. The community of grown
microorganisms was defined by the compositions of the medium used. Therefore the numbers of
denitrifiers measured by MPN method may be generally lower than the numbers existed in the soil.
Although there was few hybridization with a nondenitrifying bacterium in the early study, the

numbers of denitrifiers determined by the probe may be higher than the numbers existed in the soil.

Key words : Quantification of denitrifier, Nucleic acid probe.
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