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Abstract: Strains of Lactobacillus and Bifidobacterium were isolated from processed milk collected in Cairo,
Egypt. Lactobacilli was isolated on Acetate media (SL) of Rogosa and Mitchell-Weisman. While Bifidobacterium
was isolated on DSM medium (Difco Sporulation Medium). The isolates were characterized microscopically,
morphologically and by some biochemical tests. DNA was extracted from the specified isolates using (Qiagen,
Germany. Cat #51306) and species-specific primers for Lactobacillus and Bifidobacterium were designed to amplify
the 16s rDNA gene as a conserved region in the bacterial DNA. Elution of the target band from the gel was
performed efficiently and the 16S rDNA region was subjected to sequencing using Sequencer ABI PRISM 3730XL
Analyzer. The sequencing data obtained suggested that the two studied isolates were (at the genus level) designated
as Lactobacillus and wuncultured Bifidobacterium. When the sequencing data was aligned on
http://www.ncbi.nlh.nih.gov, it shows 88% homology and expected value of 7e-164 to Lactobacillus kiranofaceins
but dendogram tree shows more homology to Lactobacillus plantarum family. While the other sample showed 91%
homology and expected value of 3e-113 with Uncultured Bifidobacterium Clone R333 16S rRNA gene.
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1. Introduction: Much attention has focused on decreasing
Probiotics are defined as live microbial food colon cancer risk through increasing intake of dietary
ingredients that have a benifical effect on human fiber; recently, this has included interest in the
health. The concept of probiotics evolved at the turn consumption of prebiotics and probiotics (Brady et
of the 20th century from a hypothesis first proposed al, 2000). Furthermore, (Balish et al, 1997) reported
by Nobel Prize winning Russian scientist Elie that the probiotic bacteria manifested different
Metchnikoff (Bibel, 1988). He suggested that the capacities to adhere to epithelial surfaces, disseminate
long, healthy life of Bulgarian peasants resulted from to internal organs, affect the body weight of adult
their consumption of fermented milk products. He mice and the growth of neonatal mice, and stimulate
believed that when consumed, the fermenting bacillus immune responses. Although the probiotic species
(Lactobacillus) positively influenced the microflora were innocuous for adults, his results suggest that
of the colon, decreasing toxic microbial activities. caution and further studies to assess the safety of
For human adult use, this includes fermented milk probiotic bacteria for immunodeficient hosts,
products as well as over-the-counter preparations that especially neonates, are required.
contain lyophilized bacteria. The microorganisms
involved are usually lactic acid producers such as 2. Materials and methods
lactobacilli and bifidobacteria. An effective probiotic 2.1 Isolation
should exert a beneficial effect on the host, be Milk samples were collected from Cows at
nonpathogenic and nontoxic, contain a large number Six October governorate, Egypt. Serial dilution for
of viable cells, it should be capable of surviving and the samples was carried out under aseptic conditions,
metabolizing in the gut, also remain viable during 100 pl of 107 dilution from each sample was
storage and use, having good sensory properties, and transferred to a Petri dish. Warm Acetate media (SL)
finally be isolated from the same species as its of Rogosa and Mitchell-Weisman agar medium and
intended host (Gonzalez et al., 1995). DSM agar medium were poured on each plate for

Lactobacillus and Bifidobacterium respectively. The
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plates were then incubated under anaerobic
conditions at 37 °C for 24 hours. Single colonies were
examined morphologically and microscopically using
gram stain. The Lactobacillus colonies appeared as
white small colonies around 2 mm in diameter with
entire margin, while the Bifidobacterium were
punctiform cream colonies with 0.5 mm in diameter.
Both isolates were able to ferment lactose, glucose
and sucrose but not mannitol. Furthermore,
Bifidobacterium was able to ferment hexose by
fructose-6-phosphate ~ phosphoketolase  (F6PPK)
shunt. In addition, both isolates were subjected for
catalase and indol test, and negative reaction were
appeared in both samples.

2.2 DNA Extraction

MRS and DSM broth media were inoculated
with Lactobacillus and Bifidobacterium respectively.
1.5 ml of the overnight culture was transferred to
each eppendorf tube and were centrifuged at 8000
rpm for 1 min at 4 C. Supernatant was discarded and
1 ml of washing buffer SET (20% sucrose, 50 mM
Tris-HCL and 50 mM EDTA, pH 7.6) was added to
each eppendorf. Cells were re-suspended and
centrifuged and the supernatant was discarded again.
100 pl of SL (SET + 25 mg/ml Lysosyme) and 10 pl
of Proteinase K (10 mg/ml) was added to the cells
which is then was re-suspended by the aid of vortex.
Cells were incubated in water bath at 37 °C for 2
hours. 70 pl of 10% SDS was added and re-incubated
in the water bath for 10 minutes. 500 pl of TE buffer
(10 mM Tris HCI and 0.2 mM EDTA) was added to
each eppendorf, followed by the addition of 600 ul of
Phenol:Chloroform:Isoamly mixture (25:24:1
respectively). The tubes were mixed gently, and then
centrifuged at 12000 rpm for 15 minutes at 4 °C. The
upper aqueous phase was transferred to a clean
eppendorf tube, and equal volume of cooled
Isopropanol was added and re-centrifuged for 10
minutes at 12000 rpm. Supernatant was discarded and
purification was applied by addition of double
volume of 70% cooled Ethanol, samples were
centrifuged for more 10 minutes, and then pellet was
re-suspended in 100 pl of water after removing the
supernatant.

2.3 Polymerase Chain Reaction (PCR)

Extracted DNA was electrophoresed in a
1.5% agarose gel (Fisher Scientific) and was
subsequently visualized with UV illumination after
staining with ethidium bromide. DNA concentration
was measured using Spectrophotometer apparatus
Biometra then DNA was diluted to 50 ng/ml. The
oligonucleotide primers used in this study were
purchased from LabTechnology (Promega Corp.).
Primer PAF [5' AGA GTT TGA TCC TGG CTC AG
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3'] position 8-27 (using the Escherichia coli
numbering system) and 536R [5" GTA TTA CCG
CGG CTG CTG 3'] position 519- 536 were used to
amplify the 5' region of the 16S rDNA gene (Yeung
et al., 2002). PCR was performed in Biometra PCR
System. For each reaction, a 50-ul reaction mixture
was prepared. The reaction mixture contained 1x
buffer without MgCI2 (Promega Corp., Madison WI),
1.5 mM MgCI2, 20 uM dNTP, 0.1 uM primers PAF
and 536R, 1.5 U Taq Polymerase (Promega Corp.),
and 3 pl of DNA template. The amplification
program was as follows: preheating at 94°C for 2
min, followed by 40 cycles at: 94°C for 45 s, 55°C
for 45 s, and 72°C for 60 s. After these cycles, the
reaction was maintained at 72°C for 7 min and then
cooled to 4°C. Five microliters of the PCR products
were electrophoresed in a 1.5% agarose gel and were
subsequently visualized by UV illumination after
ethidium bromide staining.

2.4 Sequencing of 16S rDNA gene

Sequencing reactions were performed in a
MJ Research PTC-225 Peltier Thermal Cycler using
a ABI PRISM BigDyeTM Terminator Cycle
Sequencing Kits with AmpliTaq DNA polymerase
(FS enzyme) (Applied Biosystems), following the
protocols supplied by the manufacturer. Single-pass
sequencing was performed on each template using
PAF Primer [5' AGA GTT TGA TCC TGG CTC AG
3'] position 8-27 and 536R [5' GTA TTA CCG CGG
CTG CTG 3’ primer. The fluorescent-labeled
fragments were purified from the unincorporated
terminators with an ethanol precipitation protocol.
The samples were resuspended in distilled water and
subjected to electrophoresis in an ABI 3730xl
sequencer (Applied Biosystems).

3. Results and Discussion:

In the present study, molecular identification
of the isolates under study (Bifidobacterium and
Lactobacillus) was performed. Significant value of
these strains as an immunomodulator and stimulator
of immune responses and also for the fact that they
are  opportunistic  pathogens, especially in
immunodeficient hosts as Probiotics appear to be
innocuous for immunocompetent hosts and bacteria
closely related to probiotic species have been
associated with infections in patients. For example,
Streptococcus spp. and Lactobacillus spp. have been
isolated from patients with heart valve replacements
who have endocarditis (Balish et al., 1997). Lactic
acid bacteria and bifidobacteria are increasingly
being administered to pregnant women and infants
with the intention of improving health. Although
these organisms have a long record of safe use
(Morgan et al., 2010).
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Amplification of conserved region 16S
rDNA using PAF and 536-R primers is shown in
figure (1), both the target bands for Bifidobacterium
and Lactobacillus were appeared around 500 bp
which was in agreement with data indicated by
(Yeung et al., 2002) who used the same primers with
26  different strain of Lactobacillus and
Bifidobacterium. On the other hand, The PCR
sequencing of a 470-bp fragment of the 16S rRNA
gene, using primers plb16 and mlb16 (positions 8 to
27 and 507 to 526 in the 16S rRNA gene sequence of
Escherichia coli, respectively) was used to identify
the bifidobacteria at the species level (Rodriguez et
al., 2009).

Sequencing result in Figure (2) of the 518 bp
DNA segment shows a high GC content in the
bifidobacterium sample which might be studied in
future for possible immune-regulation activity in
mammals through out the CpG island of the foreign
bacterial DNA. This might be the case as many
studies (Koo and Rao, 1991) examined the effects of
administration of both  bifidobacteria  (B.
pseudolongum) and 5% neosugar
[fructooligosaccharide (FOS)] to female mice given
DMH resulted in 50% as many AC as in control
animals at 18 and 38 weeks.

Furthermore, Figure 4 shows alignment of
the base sequence “FASTA format” using the
blasting tool on http://www.ncibi.nlh.nih.gov shows
91% homology, a high score of 407 and expected
value 3e-113 with Uncultured Bifidobacterium sp.
Clone R333 16S ribosomal DNA gene. Figure 5
demonstrates the genetic relationship between the
Egyptian Bifidobacterium isolate with other control
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samples in a dandogram which relies on the results of
the partial 16S rDNA analysis.

On the other hand, the sequence of the
partial 16S rDNA gene 673 bp for the isolated
Lactobacillus is illustrated in Figure 3. Lactobacillus
sequence results were aligned using BLAST tool
which is illustrated in Figure 5, result shows
homology of 88%, 577 score and expected value 7e-
164 with Lactobacillus kefiranofaceins and is
illustrated by a dendogram in Figure 6.

4. Conclusion
The study describes the molecular
identification of  two Egyptian isolates

Bifidobacterium and Lactobacillus using species
specific primers for amplification of 16S rDNA and
comparing them with standard strains after alignment
using blast tool on http://www.ncbi.nlh.nih.gov,
bioinformatics analysis and dendogram study of
partial 16S rDNA gene showed a homology of 91%
for the Bifidobacterium samle with Uncultured
Bifidobacterium sp. Clone R333 and 88% homology
with  Lactobacillus  kiranofaceins  for  the
Lactobacillus isolate.
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Figure 1: 16S rDNA amplification using F-PAF and 536-R primers, 16S rDNA is appeared at 518 bp and 534
bp for Bifidobacterium (B) and Lactobacillus (L) respectively.
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Figure 2: Sequecning of partial 16S rDNA gene of Bifidobacterium isolate.
MACROJGEN

File: Ali-L-336R.abl Run Ended: 2010/2/12 2:30:13 Signal G:1300A4:1120 C:1777 T:1220 Advmctng throngh Genaumics

Sample: AI-L_530R  Lane: 84  Basespacing- 16.21058 073 bases im 8163 scans ~ Page lof2

NN N\WN-IVN G NTiT("[GGIT GG CLGIL Y GGT GooY Gt TTATTO LT GL\LTTQITCTTLC(‘;\ (. S CeuTs CT]"CG\CLCG\ aGLcT]L l(. erea CthGLGrTGcT‘"LGTE

I 7
r) 5'[ i
R xL_LJJH'& M( AL ‘“/\UJP ) I *HJ l “J"“I i "”Ii‘rltl"li.wwl,

150 140 120 i 7 160 15 200 210 220 ) 240 24
GACTTTCATCCATTOC GEAAGAT TCCCTACT GETGCCTCCCGTAGUAGTC TGGOU COTA TCTCAGTCCOAGTOTAECC GATCACC U T CTCAGAT LHGCT ACGCATCOI TOLC TTAAT GAGCC 6T T

m 250 £ 300 310 e 330 340 330 360 37
ACCTOACCAACTAGET AAT GO GACGOGGRGTOC AT EOAT AAGTG AL 4 GO T GAAGCCGOCTT TOAT TTCGAACCATGC GETTOAA AATGTTATC CGET AT TAGE C0C GATTTCCCGEAGTTAT C00L

AR i e fflanefrand et e s A,

380 390 400 a0 220 430 440 450 460 el 480 450 s
GTCTTATGGGCAGGTTACCCACGTGTTALT CACCCGTCOGOCGE TAACTT CAT AAGAGCAAGCTCTTAAT CCATTCGOT COACTTGCATGTATTAGGOAC GECGCCAGCGT TCATCC TG AGC UAG

AN A A A A A A A A A AN AN AT A AT B A P AN AN A A A AR ARARA AN AR A

o 230 RLL 0 350 boa) 580 100 ik 610 240
GT CAAACTOTGATACOTAAAT CTTCHMOTTITAT T TTT GCT GITT AT TA A 00 40 QAATTACT TT ATETIT GTTCAACTCAM TTAAA TACCIT ATT TTTT TC CCATTACTCOTO G040

Moo oy

File: Al-L-536R.cb]  Run Ended: 2010212 2:39:13  Signal G:1300 A:1120 C:1777 T:1220
Sample: Al L_536R  Lano- 81 Bacocpasing: 16.01088 673 bacos i 8163 coanz  Page 2 af D

20 &0 0 a0 e
AGAGAAATAT AAA ATATT ITCTATTTTTAT GICT GOGG CAC AAAAAALAAAN

Figure 3: Sequecning of partial 16S rDNA gene of Lactobacillus isolate.
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Sequences producing significant alignments:
(Click headers to sort columns)

Accession Description Pt Total Query A E _Mau

sCOre SCOFE Coverage valug ident
AF4795171  Lactobacillus kefiranofaciens ATCC 43761 165 ribosomal - 577 577 70% Te-164 B8%
D0P9g155,1  Lactobacillus sp, WM _Isolation_3 163 ribosomal RNA gen 595 555 74%, Je-157 AR%
D0141558,2  Lactobacillus plantarum strain HORS1 165 ribosomal RNA 468 468 B7%, 4g-131 5%
D04BA145,1  Lactobacillus plantarum strain SFCRBZ-7c 163 ribosomal RE 468 468 B7%, 4g-131 5%
2302271 Lactobacllus plantarum strain K14 163 ribosomal RNA ger 468 463 67% de-131 5%
tr2a0z2i1  Lactobacllus plantarum strain HL9 163 ribosomal RNA ger 468 463 67% de-131 5%
472302201 Lactobacllus plantarum strain H 165 ribosomal RNA gene, 468 463 67% de-131 5%
AR3A5977.1  Lactobacilus capillatus gene for 165 rRNA, partial sequenc 4668 466 4% 1e-130 33%
AP1170831  Lactobacilus plantarum gene for 165 ribosomal RNA, parti 4668 466 67% 1e-130 5%
tz302251  Lactobacillus plantarum strain HE 165 ribosomal RNA gene 484 464 67% Se-130 5%

Figure 4: Alignment of partial 16S rDNA gene using blast for Lactobacillus isolate.

Sequences producing significant aligmments:
(Click headers to sort columns)

Accession Description Max Total Query A E _Mau

SCOre score COVEerage value ident
FI518641.1  Uncultured Bifidobacterium sp. clone R333 165 ribosomal 407 407 57% Je-113 91%
FI518676,4  Uncultured Bifidobacterium sp. clone R330 163 ribosomal 287 287 44%, 3e-77 58%
AB437351,0  Bifidobacterium psychraerophilum gene for 165 ribosomal 265 265 a1% 2e-70 T8%
MR 029065,1 | Bifidobacteriumn psychraerophilurn strain TL6 165 ribasam 250 250 799, e-6 78%
ABS07085,1  Bifidobacterium breve gene for 165 rRNA, partial sequenc 246 246 A6% fe-h5 77%
FI518643.1  Uncultured Bifidobacterium sp. clone R339 165 ribosomal 246 246 43% fe-55 6%
477354021 Bifidobacteriurn breve strain BRZ 165 ribosomal RNA gene 246 246 6% £e-65 7%
AB507110.0 | Bifidobacterium sp, JCM 7013 gene for 163 rRMA, partial s 241 241 B6% Ie-63 7%
EF5geiiz.l  Bifidobacteriurn longum strain IDCC 4101 165 ribosomal F 241 241 82% Ie-63 7%
AvEs0a60,1  Bifidobacteriurn breve strain BGMA 165 ribosornal RMA el 241 241 A6% Je-h3 77%

Figure 5: Alignment of partial 16S rDNA ge?e using blast for Bifidobacterium isolate.
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Figure 6: Dendogram analysis for partial 16S rDNA gene of Bifidobacterium isolate, main tree.
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