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We are used to…..



However,	in	spite of	penicillin	use for	>70	years

• No	resistance toward penicillin	for

• Beta-haemolytic streptoccci???

• Treponema-Pallidum??

• Borrelia burgdorferi??

• But	is	it	slowly coming!





4	resistant SDSE	and	36	susceptible SDSE:
We wanted to	know

• Was it	a	spreading clone?

• Where did	it	come from?

• Was what the	penicillin	mechanism behind?



How	was it	detetcted:	Results from	screening

• Streptococcus dysgalactiae	subsp.	equisimilis	by	MALDI-TOF

• Oxacillin:	6-9	mm	(i.e.	resistant)

• Penicillin	G:	10-17	mm	(i.e.	resistant)

• Cephalosporins and	carbapenems:	(all	susceptible)



Probably introduced and	
evolved from	a	susceptible clone

Spreading clone

Penicillin	resistance:	PBP	changes in	PBP2x



Penicillin	resistance mechanisms



Penicillin-resistente	pneumokokker:	Mosaik	PBP	gener	(2B)

Tjekoslovakiet	1987

Papua	New	Guinea	1970

Papua	New	Guinea	1972

Syd	Afrika	1978

USA	1983

Spanien	1984

Kenya	1992

=	Streptococcus pneumoniae

=	Streptococcus	?

=	Streptococcus	mitis

=	Streptococcus	?

Transpeptidase	domæne

2300	base	par

History of	penicillin	resistance (PBP)	in	streptococci

GBS:	Pen-I	(1994),	pen-R	(2006)



Penicillin	resistance mechanism:	PBP	changes:

Well known mutations


