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Design and Assessment of Species-specific Primer and
Probe for Thiobacillus denitrificans
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Abstract: A species-specific oligonucleotide sequence was screened from the third variable domain of 16S
rRNA gene of Thiobacillus denitrificans. It confirmed that the sequence had the high speciality by amplify-
ing the activated sludge DNA in high simultaneous biological removal of sulfate and nitrate process and fur-
ther determining the sequences of 16S rRNA gene clone library. The Cy3-labeled species-specific probe hy-
bridized well with activated sludge and obtained good picture under the conditions of 48°C, 35% formamide
deionized, and 100 mmol/L NaCl. ImageJ software demonstrated that T. denitrificans counted for 15% of
bacteria in the sludge. The proposal of species-specific primer and probe for T. denitrificans would play an
important role in disclosing its temporal and spatial distribution, structure dynamics and realtime quantity.
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tions kit (Mobio, CA USA), Ex Tag DNA
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Extract (Macherey-Nagel, Germany), pMD19-T
( , ), Power Pac1000 (Bio-
Rad, CA USA), GeneAmp® PCR system 2700 PCR
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Codes, MI USA), DNACIub 1.5 (http://128.84.203.
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(Toax) , PCR 472 bp, 27 bp ,
, T. thioparus ATCC8518 3 ,
1.4 IREEITFN R A ; Thi-d,
(FISH) , 5-TGCTGGTACCGTCATTAGCACACGATG-
/ 3’( 1) DNACIlub PCR 59°C,
NaCl 62°C,
1% 0.61°C, [9], Probe match , 690149  16S rRNA
NaCl 35% ,
100 mmol/L, / 42°C  46°C , 4 ;
48°C  52°C,  FITC EUB338 Cy3 1 , ,
, 80 ; 2 ,
, PE03-7G2(AB127721)
, Image J E4IPC-4828 (DQ133427), 134
B- (D
2.2 i
2 HR ? wlﬁggq:r{gNA BSR8/20
2.1 SI¥AREHET Thi-d, DNA
,  16S rRNA PCR / 2,
V3 NCIMB 9548 (Twax)  57°C 57°C , PCR
(GenBank AJ243144) 16S RNA 446 bp ~ DNA
460 470 480 490 500 510

Thiobacillus denitrificans, AJ243144
Thiobacillus sp. EBD, DQ218323
Acidithiobacillus ferrooxidans, DQ067563
Acidithiobacillus thiooxidans, DQ067562
Thiobacillus plumbophilus, AJ316618
Thiobacillus caldus, AF137369
Thiobacillus prosperus, AY034139
Acidithiobacillus caldus, 229975
Thiobacillus neapolitanus, AF173169
Thiobacillus caldus, AB023405
Thiobacillus halophilus, U58020
Thiobacillus halophilus, U58019
Thiobacillus cuprinus, U67162
Thiobacillus baregensis, Y09280
Thiobacillus ferrooxidans, AH001792
Thiobacillus versutus, AHO01787
Thiobacillus tepidarius, AH001786
Thiobacillus thiooxidans, M79401

Thiobacillus denitrificans NCIMB 9548, AJ243144

Thiobacillus thioparus, M79426
Escherichia coli, M25588

A1

GAAACGGTACGCG——CTAACATCGTGTG——— CTAATGACGGTACCAGCAGAAGAAGCA
GAATAGGTTGTCG--TTAATAGCGCCAA———— CACTTGACATTACCCGTTGAATAAGCA
GAAAAGGCGGGTT-—CTAATACAATCTG——— CTGTTGACGTGAATCCAAGAAGAAGCA
GAAAAGGTGGGTG-—CTAATATCGCCTG———— CTGTTGACGTGAATCCAAGAAGAAGCA
GAAACAGTTGAGG——CTAATATNCCTTGA————CCAATGACGGTACCTGAAGAAGAAGCA
GAAAAGGCGGATC-—CGAATACGGTCTG———— CTATTGACGTGAACCCAAGAAGAAGCA
GAAAAGCCTAAGG——TTAATACCCTTGA———— GTCTTGACGTTACCTACAGAAGAAGCA
GAAAAGGCGGATC——CGAATACGGTCTG——— CTATTGACGTGAACCCAAGAAGAAGCA
GAATGTGTTTGGG——TTAATAGTCCAAA———— TGCTTGACGTTACTCAAAGAAAAAGCA
GAAAAGGCGGGCC——CGAATACGGTTCG———— TTGTTGACGTGAACCCAAGAAGAAGCA
GAATAGGTTGTCG——TTAATA-CGCCAA—— CACTTGACATTACCCGTTGAATAAGCA
GAAATCGCCGCTC——CTAATACGGGTGG——— TGGATGACGGTACCTGCAGAAGAAGCA
GAAGGCGATGGCA-—GTAATACTTTCGG———— GTGATGACGTTACGGGTAGAACAAGCT
GRAGTTCATTTAA--TTAATACTTGGAT———— GAATTGACGTTACCCACAGAATAAGCA
GAAAAGGTGGGTT--CTAATACAATCTG———— CTATTGACGTGAATCCAAGAAGAAGCA

GATAATGACGGTA-—CCAGCA

GAAGAAGCC

GAAAAGGTNCGGG——CGAACAGTCCGNN-———— CTGTYGACGTSAACCGCAGAAGAAGCA
GAAAAGGTGGGTC-—CTNANAGGGTCTG———— CNNTTGACT-—AACCCAAGTAGAAGCA

GAAACGGTACGCG——CTAACATCGTGTG——— CTAATGACGGTACCAGCAGAAGAAGCA

GAAACGGTACGCT——CTAACATAGCGTG——— CTAATGACGGTACCGGCAGAAGAAGCA
TTTGCTCATTGTTACCCGACGCAGCGAAGAAGCCACGTACTTTCAGCGAGAGAAGGGGGG

HHEE RIMNEHEE 16SrRNA F5I bkt

Fig. 1 Alignment of 16S rRNA gene sequences of Thiobacillus spp. and other bacteria

http://journals.im.ac.cn/wswxtbcn

WiEED http://journals. im. ac. cn



/ 655

x1 BREARFERHHFFERE

Table1l Specificretrieve of 16S rRNA targeted probe of Thiobacillus denitrificans

Mismatch (bp) 0 1 2 3

5 81 137 217
Total hybridization (strain)

Thiobacillus spp. (strain)

bp
500
250

2 BE#E PCRIEER
Fig. 2 Temperature gradient amplification of activated

sludge
Note: M: DNA marker; 55, 55.9, 57, 58.2, 59.4, 60.6 and 63 are the

different annealing temperature (°C).

3 R )
|
£J0 um
PCR )
5
4 BERFAERS Thi-d(Cy3, 4&, &kFAR)ME
482 bp (GenBank FJ480827~FJ480831), MMEIRS EUB33S(FITC, ) WKL R
Blastn NCIMB 9548 Fig. 4 Fluorescent in situ hybridization with Thiobacillus
95% B- denitrificans-special probe Thi-d(Cy3, red, arrow) and bac-
’ 0’ teria probe EUB338 (FITC, green)
, PCR ,
(Tmax)  57°C
_ . 52°C , 42°C  46°C
2.3 IRETEITEMN RS A& 48°C
Cy3 Thi-d  FITC EUB338 A ’ ’
FISH R ’
15%

M  Sludge 3-1F Yuan-3 W7 B49 F28-1 M

3 Wit

bp
w31 BEBAEIIMARGEME—i
50 , FISH
PCR
B 3 SIHa94E R )

Fig. 3 The specific assessment of the primer at annealing
temperature 57°C FISH ,
Note: M: DNA size marker; Sludge, 3-1F, Yuan-3, W7, B49 and
F28-1 at top of figure are target (sludge) or non-target bacteria. (1]
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