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Genus-specific T-RFLP technique for differentiating Bifidobacteria
community in probiotics
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Abstract: [Objective] A Bifidobacteria genus-specific T-RFLP technique was developed to differentiate
Bifidobacterium strains in microbial communities. [Methods] A Bifidobacteria genus-specific primer
(g-bifid-F), based on the bacterial 16S rRNA gene sequence, was 5'’-labeled with hexachlorofluorescein
(HEX), followed by PCR with a 16S universal primer (1510r). The PCR amplicon was then digested by
restriction enzyme Hae IIT and Alu T before terminal sequencing to achieve T-RFLP profiles. Moreover,
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combined with a Lactobacillus genus-specific T-RFLP technique in our lab’s previous study, this tech-
nique was used to detect bacterial composition and the compositional dynamic of a commercial probiotic
product——-Biostime. [Results] This technique was more specific than the traditional T-RFLP using uni-
versal primers, which could be used to detect or semi-quantitate different species of Bifidobacteria. [Con-
clusion] A Bifidobacteria genus-specific T-RFLP technique was well-established, and a combined system
of these two T-RFLP techniques was successfully applied to commercial probiotic product detection.

Keywords: Bifidobacteria, T-RFLP technique, Genus-specific primers
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Table 1 Experimental strains

Species Strain designation Species Strain designation
ATCC 15703 ATCC 15705 . ATCC 14917
Bifidobacterium adolescentis Lactobacillus plantanum
KCTC 3202 ATCC 29521 ATCC 314
Bifidobacterium bifidum Lactobacillus acidophilus
ATCC SD5219 DSM 10140 ATCC 53103
Bifidobacterium animalis subsp. lactis Lactobacillus rhamnosus
ATCC 6069 ATCC 15697 ATCC 19258
Bifidobacterium longum subsp. infantis Streptococcus thermophilus
ATCC 15697 ATCC 15707 ATCC 12600
Bifidobacterium longum + Staphylococcus aureus subsp. aureus
ATCC 49822 O157:H7
Bacillus subtilis 1 Escherichia coli
NCBI BLAST 45s 58°C30s 72°C 1 min 30 72 °C 3 min
T-RFLP T-RFLP PCR PCR (
6-FAM )
HEX g-Bifid-F 1.5 PRE*EEVIHE K
T-RFLP Liu 4 HEX BLAST  DNAStar 20
PCR
(PIBiBIF-1 Hae Il Alul
(5'-CCACATGATCGCATGTGATTG-3") BiBIF-2 (TaKaRa)
(5'-CCGAAGGCTTGCTCCCAAA-3") 40 uL  PCR 6 uL 37 °C 6h
(BIBINF-1 (5-TTCCAGTTGAT HaeIll 80 °C 20 min
CGCATGGTC-3") BiINF-2 (5'-GGAAACCCCAT Alul 65 °C 20 min
CTCTGGGAT-3") 1.6 T-RFLP & #f
T-RFLP ABI 3730
1.3 {EERF L DNA AYIZEL DNA ( ABI )
MRS T-RFLP (2]
37°C 24h 17 SHTHEETR
DNA 100 mg 100 mg
DNA DNA
MRS ( ) MRS
1.4 PCR ¥ &5 (Li-Mupirocin) ( )
PCR (TaKaRa) 95% 5% CO,
50 puL 100 ng 37 °C 48 h
ddH,0O PCR 94 °C 3 min 94 °C CFU/100 g
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1.8 S4TGB 113 bp Alu 1
(04d) B. longum subsp. infantis  B. adolescentis
(25 °C) (30 d) 60 d) 3 5 60bp 96 bp
T-RFLP 3 Hae Il Alul
3 5
2 RS0 Hae III B. bifidum
. KCTC 3202  B. bifidum ATCC 29521 5’
2.1 NEHEEFFESY
142 bp
g-Bifid-F 16S rRNA Hae Il Alul
1510r DNA
1 400 bp 2.3 XUXAFE T-RFLP 4> #7463
PCR 5
PCR ( 1) PCR T-RFLP 5 5'-
100% 2
2.2 BREIME (L EEY) > Hae 1II
2 HaeIll Alul (113 bp)
5’ 2 Hae III (113 bp) (113 bp)
B. longum subsp. infantis  B. adolescentis 5’ (115 bp) (141 bp)
A B
bp M 1 2 3 4 5 6 7 8 9 10 bp M 1 2 3 4 5 6 71 8
2000 — ' 5 . o 2000 — —
1000 — W 1000 — e
750 — 750 —
500 — . 500 — -
250 — W 250 —
100 — 100 —
1 WEAFFE RS R PCR (g-Bifid-F/1510r)3 1 EiL
Figure 1 Confirmation of g-Bifid-F/1510r as Bifidobacteria genus-specific primers
A PCR M DNA marker 1 ATCC 15703 2 ATCC 15705 3
KCTC 3202 4 ATCC 29521 5 ATCC SD5219 6 DSM 10140 7
ATCC 6069 8 ATCC 15697 9 ATCC 15697 10 ATCC 15707. B
7 M DNA marker 1 ATCC 19258 2 ATCC 12600 3 O157:H7
4 ATCC 49822 5 ATCC 15697 6 ATCC 14917 7 ATCC 314 8
ATCC 53103.

Note: A: PCR amplicons of different Bifidobacterium; M: DNA marker; 1: B. adolescentis ATCC 15703; 2: B. adolescentis ATCC 15705,
3: B. bifidum KCTC 3202; 4: B. bifidum ATCC 29521; 5: B. animalis subsp. lactis ATCC SD5219; 6: B. animalis subsp. lactis DSM
10140; 7: B. longum subsp. infantis ATCC 6069; 8: B. longum subsp. infantis ATCC 15697; 9: B. longum ATCC 15697; 10: B. longum
ATCC 15707. B: PCR amplification for Bifidobacterium longum and 7 non-bifidobacterium strains; M: DNA marker; 1: S. thermophilus
ATCC 19258; 2: S. aureus subsp. aureus ATCC 12600; 3: E. coli O157:H7; 4: B. subtilis ATCC 49822; 5: B. longum ATCC 15697; 6: L.
plantanum ATCC 14917, 7: L. acidophilus ATCC 314; 8: L. rhamnosus ATCC 53103.
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£ 2 HaeIll #0 Alu I B8 & WIS FF & 5'H ERRYKE

Table 2 The 5' fragment length of Bifidobacterium digested by Hae IIT and Alu I

. Hae III Alu I
Species
B. longum subsp. infantis ATCC 15697/ATCC 6069 113 60
B. animalis subsp. lactis ATCC SD5219/DSM 10140 115 96
B. longum ATCC 15697/ATCC 15707 113 60
B. adolescentis ATCC 15703/ATCC 15705 113 96
B. bifidum KCTC 3202/ATCC 29521 142 96
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A1800 é 1 800 ’51800
2 1 600 & 1600
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Figure 2 T-RFLP profiles of five Bifidobacterium strains digested by Hae III
5 DNA T-RFLP 2
PCR 3
T-RFLP 3A Hae III
5 T-RFLP 3 3A
3B Alu 1 5
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A
5 ? 388 Hae 111
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Figure 3 T-RFLP analysis of the mixture of five Bifidobacterium strains gene digested by Hae III (A) and Alu I (B)
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Figure S T-RFLP analysis of the Biostime digested by Hae III
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Figure 6 The semi-quantitative value of L. acidophilus, B.
longum subsp. infantis and B. bifidum by T-RFLP analysis

in three time points
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