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Background		

Mycobacterium	abscessus	(Mabs)	is	a	critical	respiratory	pathogen	in	Cystic	Fibrosis	(CF),	with	

significant	challenges	in	diagnosis	and	treatment.	Recent	whole	genome	sequencing	(WGS)	

studies	have	challenged	the	assumption	that	acquisition	in	CF	is	primarily	from	soil	and	water	

systems1.	We	sought	to	investigate	potential	transmission	of	Mabs	within	and	between	CF	

centres	 through	 WGS	 analysis	 of	 CF	 isolates	 from	 the	 Scottish	 Mycobacteria	 Reference	

Laboratory.	

	

Methods	

64	isolates	were	recovered	and	sequenced	from	CF	samples	positive	for	Mabs	between	2008	

and	 2016.	 Multilocus	 sequence	 typing	 (MLST),	 and	 phylogenetic	 analysis	 based	 on	 core	

genome	Single	Nucleotide	Polymorphisms	(SNPs)	was	used	to	identify	dominant	circulating	

clones.	 Probable	 transmission	 clusters	 were	 defined	 by	 <20	 SNPs	 between	 isolates,	 as	

suggested	 by	 previous	 studies.	 This	 work	 was	 carried	 out	 as	 part	 of	 a	 public	 health	

investigation.	

	

Results		



MLST	analysis	of	the	64	confirmed	Mabs	isolates	demonstrated	the	following:	8	strain	types	

(ST)	associated	with	Mabs	subspecies	abscessus,	including	ST9	(n=18),	ST24	(12),	ST5	(7),	ST26	

(4),	ST21	(3),	and	ST10	(2);	11	identified	as	subspecies	massiliense	associated	with	ST4	(4),	ST6	

(3),	ST7	(2)	and	ST3	(2);	4	identified	as	subspecies	bolletti.	

Phylogenomic	 analysis	 provided	 higher	 resolution	 and	 identified	 significant	 relatedness	

between	and	within	clonal	complexes.	The	most	prevalent	subspecies	abscessus	clone	was	

ST9,	 of	which	16	 isolates	were	distinguished	by	 <20	 SNPs,	 12	of	which	 from	one	hospital	

region.	Five	of	 the	ST9	 isolates	were	 indistinguishable	at	 the	SNP	 level,	and	yet	originated	

from	 different	 Health	 Board	 regions	 and	 different	 hospitals.	 ST5,	 ST24	 and	 ST26	 also	

contained	 isolates	 distinguished	 by	 <20	 SNPs	 and	 originated	 from	 several	 geographically	

distinct	regions.		

	

Conclusion	

WGS	has	provided	strong	evidence	of	the	circulation	of	dominant	clones	between	and	within	

CF	centres	across	geographically	diverse	settings	over	an	8-year	period.	The	high	genomic	

relatedness	provides	strong	evidence	of	transmission	between	CF	patients,	even	though	the	

precise	 mechanisms	 of	 transmission	 remain	 uncertain.	 Further	 studies	 are	 underway	 to	

understand	the	mechanism	of	transmission	in	this	clinical	context.	
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