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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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 الملخص 

هناا ا تهاماا ي  الااا  توراال جاالات تلمكامراا ف تلرضااللااا  لااق راالي تللجااا تلمرياال ا عااال تلماكاا سل  لااق تلاتحاا   راا    ااات     اا  تلكاناا ف تل ماا  

ا حاال تحاار  راال تلات اا  ا      اال تت راا   حاااا جااال اتااات تلمكامراا ف تلرضااللااا  لااق تلل اا  راا  راالي تللجااا   16s rRNAتلنااااا تلللارامااارق 

ل ااا  جشااض  رايتلااال تس تومااارم ت تلماضلاجااق لااق تلك اا س تلاند ااق تل ااد ق حاال لاضاااس لاال تات لااق تلا اارت جماالي تللجااا  ا  اا ل  جااا ل   للااال تلض  ناا ف ت

الهاا  ياال تو اام ا تلم اا جال تللحاياا  لااق ركاالا تل ااات  تل ااد ق تلاال تس تلشاارت تل ات ااا  تل ااد ل  اا اا ركماياا  راال توسااات  تلرضااللااا  تلاااق لاااا    

ا جماالي تللجااا  لاا ل     اا    ااما  هاا ح تللتتماا  لا للااال تلض  ناا ف تل ااا  تللحاياا  تلشاا  ر  يناال يناال رل اال تللجااا اتو اام ا توحاا    لااق توتتس  

   ل    للال تلماضلاج ف تلش  ر  تلاق لامضل تماملتر    أتتة  شما ا  ررضلة لاشماص رلي تللجا ا يلاتل  

 اامص عااال ر اا جال جاا للجا  وحاا   ت  ا  اا  تماااملاا تل ماا  تلنااااا راال  27رااللا  ر اا ل جاا للجا ا  27ال ي اال ياناا ف تلاار    راال  اا  تل  اا



 (PCR)  اراال  اا   اا   ل ااات رناكاا ف  16s rRNAل كااال تلرضاااالا  V4لااق رنعياا   (PCR)تلاار    ا رعاا يدال جاتمااع   د ياا  تلر ماالة تلما   اا  

تلرا  اا ف تلما   اا   جدماااملتي تلر اااي تلكيلايااا  لا  ااا  تل ماا  تلنااااا  جراال الاا   اا   رللااا  تلا االتف تلا اانادا   تلمنياا ة اتلمكمراا  ا مااج رر لكاا 

ا  RDPIIري جااا  ح يااالة جا سااا ف رن مااا  رشااااي  رااال  BLASTn%  شااا جل  ارااال  ااا    اااناد   جدمااااملتي 97يااال  للااااع  كماااا   (OTUs)تلكيلاياااا  

NCBI    

 Proteobacteria, Firmicutes, Bacteroidetes, Actinobacteria, and:  ت ا ااا جضااللااا   وسااات  خم اا  ي اال تلاار    ياناا ف تمااا ت ااااف 

fusobacterium   رااال تلا   ااا  تلض اااق  90  رااا  تال  لا ااا  تساااات   م ااا %Proteobacteria 31  تللجاااا رل ااال لاااق وي ااال جن ااات راتااااتة ٪

 Firmicutes%ت راال 44% ري جاا  36يناال رل اال تللجااا  تلاعاا   اا  تلر ااات ي اال   Haemophilus influenzaراال  ي لااا  الاالة راا ت ٪17 ري جاا 

 تللجااا رل اال ياناا ف لاالا  اا س الاا   إلاال ج لإ اا ل يناال تو اام ا تل ااال ر اا جال ج للجا توحاا   ت   Bacteroidetes%ت راال 28%ري جاا  23ا  

 ا  ج للج تلم  جال عالتوح     تلأ م ا رل تلمأخااة ج لران ف ري تس  و رل جضاالا  نا 

تل اااد ا  ا رما دااا  يااال تو ااام ا توحااا    عاااال  تل ات اااا  تلشااارت لاااق را اااالة راضلاجاااا   ل ارااا  لاااللا   تللجاااا رل ااال وس تللتتمااا  هااا ح ا شااادج

لاااال رااال تللتتمااا ف    اااان تس هنااا ا تل  تااا  لمي Haemophilus influenza  للاااالت  Haemophilus sppتلم ااا جال جااا للجا  ج و ااا ل  تلااال الااالة 

لماااااااااااااالي تللجااااااااااااااا   تلمل ااااااااااااااا  تلدايلاالاتااااااااااااااا  لااااااااااااااقاتلا ياياااااااااااااا ف لمرللاااااااااااااا  تات هاااااااااااااا ح تلض  ناااااااااااااا ف 
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