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Abstract: Recently, Burkholderia cepacia has been emerged as an important opportunistic pathogen in these 
patients; due to its increased isolation from patients with cystic fibrosis since late1970s, the capacity for spread of 
infection among the cystic fibrosis patient community, its role in damaging lung functions, and its innate 
multiantibiotic resistance. These different aspects make isolation of Burkholderia cepacia an important task in cystic 
fibrosis health care settings. The study population consisted of cystic fibrosis (CF) patients attended or recruited to 
three hospitals of Tehran. We examined the capacity of recA-based primers for species (genomovar)-level 
identification of B.cepacia complex isolated on BCSA medium. Six B.cepacia and two B.gladioli were isolated and 
identified in this study. The results of the present study confirmed high sensitivity and specificity of recA-based 
primers for the identification of B.cepacia complex bacteria. The results also were suggestive of high selective 
capacity of BCSA medium for isolation of B.cepacia complex bacteria and B.gladioli.   
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Introduction: In 1992, the species Pseudomonas cepacia was reclassified as Burkholderia 

cepacia (Yabuuchi et. al., 1992). In 1997 using polyphasic taxonomic approaches, it divided 
into five genetically distinct species or genomovars (Vandamme et. al.; 1997). Recently, 
B.cepacia complex bacteria have emerged as a particularly problematic pulmonary pathogen in 
cystic fibrosis patients. It is intrinsically resistant to a wide range of antimicrobial agents 
(Govan et. al.; 1996), and there is considerable evidence that B.cepacia complex bacteria can 
spread from one CF patient to another (Vermis et. al.; 2002). Rapid and precise identification of 
bacteria is essential to evaluate specific risks in terms of clinical prognosis and epidemiocity, 
posed by each genomovar within the B.cepacia complex. 

 
Material and methods: Patients attending three hospitals of Tehran including Mofid 

hospital, children medical center and infection unit of Imam Khomeini hospital or recruited to 
hospital based on existing document. Burkholderia cepacia selective agars (BCSA) were 
formulated as previously described (Henry et al.; 1997). Both sputum and throat samples were 
analyzed by selectively plating for B.cepacia on BCSA and the plates were incubated at 37°C 
for up to 5 days. Cultures were examined for growth, and specimens were categorized as to 
whether there was growth on the medium. All gram-negative bacilli isolated from the selective 
medium were subjected to molecular testing with species (genomovar)-specific primers 
designed based on recA gene sequences. Lysis of the cells was performed by the addition of 
0.5% SDS and 100µgml-1 of proteinase K and overnight incubation. Then the proteins were 
removed by phenol-chloroform extraction and nucleic acids were recovered by ethanol 
precipitation. Pellets were dissolved in TE buffer and quantified by visualization on agarose gels. 
Definite determination of genomovar status of isolates was performed according to the protocol 
described by (Mahenthiralingam et al.; 2000). Isolates were examined with six recA subgroup 
genomovar-specific primers. Moreover, primer pairs LP1/LP4, directed toward a species-
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specific region of the 23S rRNA gene, were used for identification of B.gladioli as previously 
described (Whitby et al.; 2000).  

Results: During the nine month study period, a total of 53 CF patients were subjected to 
sampling. The specimens were split between throat swabs and sputa. Throat swabs (n=42) were 
processed by placing them in 2ml of PBS and vortexing thoroughly. Standard strains for each 
genomovar were used as PCR and culture controls. Growth of Burkholderia was detected on 
BCSA medium in 8 of 53 (15.1%) specimens examined. From isolates grown on BCSA 
medium, six isolates were identified as members of Burkholderia cepacia complex with 
biochemical tests and two were identified as Burkholderia gladioli. By PCR analysis using 
primers BCRU1 and BCRU2, the 488-bp recA gene product was successfully amplified from 
the genomic DNAs of six isolates, confirming that they are members of the B.cepacia complex. 
The results of PCR with these primers were negative for two of BCSA-positive isolates. These 
isolates finally identified as B.gladioli by production of a 700-bp PCR-product in PCR with 
LP1/LP4. The PCR products of 781-bp amplified with primers BCRBM1 and 2, confirmed that 
three of BCSA positive strains belong to lineage III-B of B.cepacia genomovar III 
(B.cenocepacia). Two other BCSA positive isolates identified as B.cepacia genomovar I by 
production of a 492-bp PCR product with primers BCRG11 and 2. The last BCSA positive 
isolate reacted with none of the species specific primers; however, polymerase chain reaction 
(PCR) with universal primers confirmed it to be a member of the Burkholderia cepacia complex 
species.  Although biochemical tests couldn't distinguish its exact taxonomic position in 
Burkholderia cepacia complex species due to its phenotypic overlap, but Positive beta 
hemolysis on sheep blood agar (SBA) medium is suggestive of its relativeness to genomovar 
VII (B.ambifaria). 

 
Discussion: Due to their taxonomic complexity, accurate identification of Burkholderia 

cepacia complex pathogens has proved to be a problematic task for the microbiology 
laboratories. Incomplete or incorrect identification of an organism as B.cepacia can lead to 
inappropriate segregation or cohorting of CF patients. Infection control is a significant problem 
of the B.cepacia complex due to its ability for transmission between CF patients 
(Mahenthiralingam et al.; 2000). 

The results of the present study showed that six patients were infected / colonized by 
B.cepacia complex and two patients were infected / colonized with B.gladioli. The dominant 
isolated species (50%) was genomovar III (B.cenocepacia) and all of them belong to lineage III-
A, which generally regarded as epidemic strains. Although the study population were small, but 
the rate of infection was very higher than studies by other workers especially in other countries.   

In the current study we used recA-based primers for species (genomovar)-level identification 
of B.cepacia complex bacteria which initially were isolated on BCSA medium. Also, the 
potential and sensitivity of previously described and applied BCSA medium (Eram et al.; 2004) 
for identification of B.cepacia complex and B.gladioli confirmed by molecular level 
identification of the isolates. The results also were suggestive of the high specificity of 
23SrRNA–based primers for identification of Burkholderia gladioli. Finally, based on the results 
of this study we recommend that the isolates identified as being suggestive of B. cepacia 
complex or related suspect species using BCSA medium, be screened by recA-specific primers, 
to find their exact taxonomic position in B.cepacia complex. Failure to do so may causes 
potential problems, both in terms of the management and infection control in patients with 
cystic fibrosis.  
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