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performed in 25 µl of a reaction mixture containing 
final concentrations of 10 pmol/µl for each primer 
with 0.2 µl of 5  U/µl of Taq DNA polymerase 
(Promega), and 10  mM/1µl of deoxynucleotide 
triphosphates (dNTP) (Eppendorf ). One μl DNA 
template was added to each reaction mixture. The 
PCR mixtures were overlaid with 2.5 µl of PCR‑Puffer 
(Genaxxon) and complete with HPLC until 25  µL. 
The amplification was performed at a denaturation 
temperature of 93  °C for 5 min. This was followed 
by 35 cycles at 90  °C for 60 sec, 60  °C for 60 sec, 
72  °C for 60 sec and 1 final extension at 72  °C for 
5 minutes. Positive control (B. abortus 544 DNA) 
and negative control (HPLC water) were included 
in each reaction. After amplification, all reaction 
mixtures were analyzed by electrophoresis in a 
1.5% agarose gel, stained with ethidium bromide, 
and photographed. Visible bands of appropriate 
sizes of (223 bp) for Brucella spp. were considered 
positive reactions.

To confirm results of MALDI‑TOF and secure 
identification of Brucella species, the AMOS‑PCR 
(B. abortus, B. melitensis, B. ovis and B. suis‑PCR) was 
done according to Bricker and Halling and Matope  
and colleagues (Bricker and Halling 1994, Matope 
et al. 2009) with few modifications. Briefly, the PCR 
was performed in a final volume of 25 µl consisting 
of a reaction mixture containing 10 × PCR buffer 
(Genaxxon) without Mgcl. 0.2 μM each of B. abortus, 
B. melitensis, B. ovis, B. suis, and IS711‑specific primer 
added to the reaction (Table I). 10  mM of dNTPs 
(Eppendorf ), 0.2 µl of 5 U/µl of Taq DNA polymerase 
(Eppendorf ) were added and complete with HPLC 
water until 25 µL. 1 μl DNA template was added to 
the 24 μl reaction mixture. The cycling conditions 
utilized were initial denaturation of 95 °C for 5 min; 
followed by 30 cycles of amplification using the 
following parameters: at 95 °C for 60 sec, annealing 
for 120 sec at 58 °C, extension for 120 sec at 72 °C, 
and a final elongation step of 72  °C for 5  min. 
The PCR products were separated by electrophoresis 

the disease is still endemic among livestock and 
humans. Buffaloes and cattle are a valuable and 
economic component of Egyptian rural household 
and number of buffaloes is higher than in any 
other neighboring country in the Near East region. 
Control programs have been instituted by the 
general organization of veterinary services (GOVS) 
to prevent the spread of brucellosis in the country 
particularly in large dairy herds (Wareth et al. 2014a). 
More than 70% of total livestock populations are 
owned by smallholders. Few cattle and buffaloes 
are kept in the household to produce milk, meat, 
and dairy products for home consumption or to sell 
often unpasteurized products in the local markets. 
The current study was aimed to identify the Brucella 
species circulating in small buffalo and cattle dairy 
herds in different localities of Delta region in Egypt 
using Matrix‑assisted laser desorption ionization 
(MALDI), conventional and AMOS PCRs.

A total of 105 seropositive animals (90 cattle, 
15  buffaloes) were used in the study. All animals 
were serologically positive for Brucella by Rose 
Bengal Test (RBT) and ELISA within the surveillance 
and eradication program instituted by the GOVS, 
Egypt. The animals originated from Qalyubia, 
Gharbia, Dakahliya, and Menofia. From each animal 
one sample was collected at abattoirs. Different 
tissue specimens have been taken: 86 lymph nodes, 
3 uteri, 3 placenta and 10 vaginal swabs from dams, 
as well as 3 stomach contents from aborted fetuses. 
The specimens were collected aseptically and 
were kept in an icebox and transferred directly to 
the laboratory for isolation. The organ surface was  
burned and the internal parts were smeared by 
the swab. The swabs were plated on Brucella agar 
for primary isolation and subsequent identification 
of Brucella species was done according to colony 
morphology, Gram stain, motility, CO2 requirement, 
H2S production, phage lysis, and the biochemical 
tests e.g. catalase, oxidase and urease tests (Alton 
et  al. 1988). A single colony was selected from the 
Brucella selective agar media and sub‑cultured again 
on blood agar media to obtain uncontaminated 
colonies. After 48 hours of incubation, one colony 
was picked and submitted to Matrix‑Assisted Laser 
Desorption/Ionization (MALDI‑TOF) for genus 
Brucella identification as described previously 
(Murugaiyan et al. 2014). The score values between 
2.0 and 2.29 considered ‘secure genus identification 
and probable species identification’.

Genomic DNA was extracted with the High Pure 
template preparation kit (DNA HP kit, Roche 
Applied Sciences, Mannheim, Germany) according 
to the manufacturer’s instructions. Two pairs of 
primers amplifying different regions of the Brucella 
genome were used, the primer B4 and B5 that 
amplify a 223  bp fragment of the 31‑kDa outer 
membrane protein. PCR assay conditions were 

Table I. Primers used in conventional and AMOS-PCR for identification 
of Brucella in samples collected from seropositive cattle and buffaloes 
in the Delta region of Egypt.

Conventional 
PCR primer Nucleotide sequence 5'-3 ' Amplicon 

size

B4 primer TGG CTC GGT TGC CAA TAT CAA
223 bp

B5 primer CGC GCT TGC CTT TCA GGT CTG

AMOS-PCR -

B. abortus GAC-GAA-CGG-AAT-TTT-TCC-AAT-CCC 498 bp

B. melitensis AAA-TCG-CGT-CCT-TGC-TGG-TCT-GA 731 bp

B. ovis CGG-GTT-CTG-GCA-CCA-TCG-TCG 976 bp

B. suis GCG-CGG-TTT-TCT-GAA-GGT-TCA-GG 285 bp

IS711 TGC-CGA-TCA-CTT-AAG-GGC-CTT-CAT -




