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Study on bacterial population diversity in raw milk with
16S rDNA library analysis method
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ABSTRACT: Objective Using 16S rDNA gene clone library analysis method, the bacterial population di-
versity in raw milk was analyzed. Methods Microbial genomic DNA in raw milk was extracted and used as
template to analysis PCR products of 16S rDNA in raw milk were ligated with vector pMD~18T, constructing
a bacterial gene clone library. 56 positive clones were picked randomly from the 16S rDNA library, followed
by sequence analysis and BLAST comparison. Results Sequence analysis showed that 53 clones could be di-
vided into 3 groups: Firmicutes , Proteobacteria , and Deinococcus~Thermus. The rest of 3 clones were uncul-
tured bacteria. The dominant group belonged to Firmicutes (86%), in which Streptococcus agalactiae predo-

minated, and possessed 82% of all clone in the library. Other groups were y~Proteobacteria (7.1%) and Dei-
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nococcus~Thermus (1.8%). And the uncultured bacteria were closed to Firmicutes in the phylogenetic tree.

Conclusion The bacterial community composition in raw milk was of high diversity. Streptococcus agalac-

tiae was dominant population while other pathogenic bacteria, such as Staphylococcus or conditioned pathogen,

like Acinetobacter sp. and Enterobacter sp. were also existed in raw milk.
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Table 1  Universal oligonucleotide primers used for am-
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Primer name Primer sequence (5°~3’) Reference

27F AGAGTTTGATCCTGGCTCAG

LSa1R AAGGAGGTCATC (6]
CAGCCGCA

213 RKAE
Real Times

) C )

2.14 Easy Taq DNA polymerase(5 units/pLl)

dNTP(10 mmol/L) DNA Fast
Digest EcoR 1 (FD 0274)
pEASY-T3 Trans 1-T1 Phage Re-

sistant Chemically Competent Cell,

2.1.5 IPTG  X-Gal

2.2 4B 16S rDNA CERIHE

22.1 @& 16S tDNA A ¥ 49 PCR ¥ 3%
(50 uL): 10xEasy Taq Buffer, 5 uL;

dNTP, 2 pL; (20 pmol/L) 5 uL; Easy Taq DNA
polymerase, 1 uL; DNA , 1 uL; dd H,O 50
uL s )
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30 s; 55 C 30s; 72 'C 90s; 35
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# 2 16S rDNA XEMBEZ HE 5
Table 2  Analysis of OTU diversity for 16S rDNA libraries

Coverage C Shannon~Wiener index Evenness
Clone No. OTU No.
(%) (H) (E)
56 11 86 1.374 0.573

1 2 3 4 5 6 7 8 9 10 11 12 13 14 MnMr, 15 16 17 18 19 20 21 22

1 16S rDNA
Fig. 1 Identification of the positive clone in the microbial 16S rDNA library of raw milk
Mr;: Marker, 100 bp DNA ladder; Mr,: Marker, 1 kp DNA ladder; lanes 1~12: ; lane 13: ( ); lane
14: ( ); lanes 15~22

Mr,: Marker, 100 bp DNA ladder; Mr,: Marker, 1 kp DNA ladder; lanes 1~12: enzyme-digested products of plasmids; 13: negative con-
trol(enzyme-digested products of self-linked vectors); lane 14: negative control(vector); lanes 15~22 enzyme-digested products of plasmids

3 tEmPFEREXE 16S rDNA FHI LT 4R
Table 3 Identification of the bacteria strains isolated from samples of the 16S rDNA

Group Clone (No.) Closest relative (Accession No.) Identity (%)
M11(31) Streptococcus agalactiae (AF459432) 99
MS52(15) Streptococcus agalactiae (AB297817) 99
Firmicutes
M10(1) Lactococcus piscium  (JN226483) 97
M51(1) Jeotgalicoccus sp. (NR025644) 99
M22(1) Enterobacter sp. (JF939050) 98
MI(1) Acinetobacter sp. (EU252078) 98
y~Proteobacteria
M50(1) Pseudomonas sp. (EU747693) 99
M21(1) Pseudoxanthomonas sp. (JQ795999) 96
Deinococcus~Thermus M3&(1) Thermus sp. (AF448817) 99
MS5(1) Uncultured rumen bacterium (DQ394638) 95
Unidentified
M9(2) Uncultured bacterium (AB494956) 94
341 EHA (Pseudoxanthomonas) M 21
4 (7%) (Proteobacteria) Pseudoxanthomonas sp. (JQ795999) 96%,
y~Proteobacteria ,
(Enterobacter) (Acinetobacter) 342 FEHREB-WAEN
(Pseudomonas) 1 , (Thermus),
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MI:Acinetobacter sp.; M5: Uncultured rumen bacterium; M8 :Thermus sp.; M9 :Uncultured bacterium; M10:  Lactococcus piscium; M11:
Streptococcus agalactiae; M21: Pseudoxan thomonas sp.; M22: Buttiauxella sp.; M50: Pseudomonas sp.; M51 :Jeotgalicoccus sp.

2 Genbank

Fig.2 Phylogenetic treeshowing relationships between cloned 16S rDNA sequences that were from the raw milk and the cloest
relatives in Genbank
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