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Optimal Conditions and Validation of Single-strand
Conformation Polymorphism Technology for the Analysis
of Microbial Communities in Activated Sludge

WANG Ai-Jie© KAN Hong-Jing YU Zhen-Guo REN Nan-Qi LIU Chun-Shuang
ZHANG Yun-Qing ZHAO Yang-Guo

(School of Environmental and Municipal Engineering, Harbin Institute of Technology, Harbin 150090)

Abstract: Single-Strand Conformation Polymorphism(SSCP) is an effect method for investigating
environment microbial genetic polymorphism, with its characterization of rapidness, simplicity, and
sensitivity. However, many factors can influence the results of SSCP in the analysis of complex environment
samples, and its optimization is highly needed. In this paper, optimal PCR-SSCP conditions were discussed
based on PAGE concentration, formamide deionized in denaturing loading buffer, electrophoresis time and
temperature. The resluts showed that the optimal conditions were as follows: 16S rDNA V1~V3 was
selected as the targeted gene, the ratio of acrylamide to N, N-dimethylacrylamide in 12% polyacrylamide gel
electrophoresis(PAGE)gel was 49:1, the ratio of formamide deionized in denaturing loading buffer was 1:3,
running the SSCP gel at 300 V for 18 h (under 4°C). Aside from this, the validations using samples from a
simultaneous desulfurification and denitrification bioreactor were conducted under this optimal conditions.
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Fig.2 SSCP profile using formamide deionized gradient of 1:1, 1:2 and 1:3
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Fig. 3 SSCP profile of 4°C and 20°C
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Fig. 4 SSCP profile of microbial community in the set-up
period of the reactor
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% 1 BT Blastn #1 Sequence Match ¥F 23 4~ OTU #H{THE LR FE L

Table 1 Retrieve results of 23 OTUs by Blastn and Sequence Match

OTU , GenBank N
(Band no.) (Most similar sequence, GenBank No, similarity) (Most similar genus)
1 B1-3,4 Uncultured Chloroflexi bacterium AY211661, 95% Anaerolinea
2 B2-1 Uncultured anaerobic bacterium AY953215, 99% Bizionia
3 B2-2 Ochrobactrum anthropi AY776289, 99% Ochrobactrum
4 B2-3 Bradyrhizobium afipiafelis AY548800, 99% Bradyrhizobium
5 B3-1,2 Paracoccus yeeii AY014172, 97% Paracoccus
6 B3-3,4 Anaerolinea thermophila AB046413, 90% Anaerolinea
7 B3-5 Uncultured bacterium DQ443988, 93% Aminobacterium
8 B4-1 Pseudomonas sp. DQ219371, 97% Pseudomonas
9 B4-4 Uncultured anaerobic bacterium AY 953210, 97% Bizionia
10 B4-5 Uncultured anaerobic bacterium AY 953215, 99% Bizionia
11 B5-1,4,5 Desulfomicrobium apsheronum DAU64865, 98% Desulfomicrobium
12 B6-3 Uncultured anaerobic bacterium AY 953215, 98% Bizionia
13 B7-1,3,4 Uncultured soil bacterium AY221602, 98% Propionibacterium
14 B7-2 Uncultured anaerobic bacterium AY953151 99% Aminobacterium
15 BS8-1 Unidentified eubacterium UEA229182, 97% Roseivirga
16 B8-3 Uncultured Sulfurospirillum sp. AY780560, 96% Sulfurospirillum
17 B8-5 Uncultured bacterium AY 548942, 99% Anaerolinea
18 B9-3 Brevundimonas sp. DQ406733, 95% Brevundimonas
19 B9-5 Uncultured anaerobic bacterium AY953151, 96% Synergistes
20 B10-1,2 Uncultured bacterium AB240460, 98% Sulfurovum
21 B10-3,5 Uncultured epsilon proteobacterium AY261811, 99% Sulfurovum
22 B11-1,5 Uncultured Campylobacteraceae bacterium DQ507155, 95% Sulfurovum
23 B11-4 Uncultured epsilon proteobacterium DQ295703, 99% Sulfurovum
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