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Abstract

Background: There has been a long-standing interest in the role of bacterial communities in the complex and
heterogeneous disease of asthma. Actually, with the advent of 16s ribosomal RNA gene sequencing, a culture
independent technique, a strong association between the presences of bacterial communities in the lung with
asthma has emerged. It has become increasingly evident that microbial colonization in the lower respiratory
tract (LRT) might have a role in the pathogenesis of asthma. As well as, identification of lower airway
microbiota indicated that the lower airways harbor a community of bacterial species, which is altered in
asthma. Therefore, this study was designed to identify the common microorganisms in the LRT among
asthmatic and non-asthmatic subjects in Jordan. As well as to identify common microbial biomarkers, that
could be used as a diagnostic tool for an early diagnosis and treatment of asthma.

Method: Induced sputum samples were obtained from 27 asthmatic patients and 27 non-asthmatic subjects.
DNA was extracted from the induced sputum and Polymerase Chain Reaction (PCR) amplification of the V4
region of bacterial 16s rRNA gene was performed. Purified and pooled PCR products were sequenced.
Sequenced data were processed using molecular research DNA analysis pipeline. Operational taxonomic units
(OTUs) were defined by clustering at 3% divergence (97% similarity). Final OTUs were taxonomically
classified using BLASTn against a curated database derived from RDPII and NCBI.

Results: All sputum samples contained five major bacterial phyla: Proteobacteria, Firmicutes, Bacteroidetes,
Actinobacteria, and fusobacterium, with the first three phyla accounting for 90% of the total sequences.
Proteobacteria were present in higher proportions in asthmatic patients (31% vs. 17%) (P value=0.04), with a

high abundance of the potential pathogen Haemophilus influenza in asthmatics airways. In contrasts,



Firmicutes (36% vs. 44%) P value=0.07 and Bacteroidetes (23% vs. 28%) P value=0.054 were found more
frequently in samples from non-asthmatic subjects. In addition, samples from asthmatic patients had greater
bacterial diversity compared with samples from non-asthmatic subjects.

Conclusion: This study revealed that asthmatic patients have an altered microbial composition in their lower
airways. As well as, sputum microbiota in asthmatic patients differed from non-asthmatic (control) subjects,
and was characterized by the presence of much more Haemophilus spp. in asthmatic airways, particularly

Haemophilus influenzae. Where these organisms can be a causative factor in the pathophysiology of asthma.
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