
Figure	S1	

Figure	 S1.	 Scheme	 showing	 the	 dele0on	 of	 the	 individual	btu	 genes	 (btuF	 is	 the	 example	 shown)	 from	
Synechococcus	sp.	strain	PCC	7002.	A.	Primers	108	and	109	were	used	to	amplify	a	659	bp	upstream	flanking	
region	and	primers	110	and	111	were	used	to	amplify	a	683	bp	downstream	flanking	region	of	the	puta0ve	
btuF	 gene.	 The	 ermC	 erythromycin	 resistance	 casseLe	 was	 ligated	 in	 a	 single	 liga0on	 reac0on	 to	 the	
upstream	 and	 downstream	 flanking	 regions	 aMer	 diges0on.	 The	 ΔbtuF::ermC	 was	 amplified	 for	
transforma0on	 with	 primers	 108	 and	 109	 using	 the	 liga0on	 mixture	 as	 template.	 B.	 The	 ΔbtuF::ermC	
construct	contains	upstream	and	downstream	homologous	regions	of	the	btuF	 locus	of	Synechococcus	sp.	
strain	 PCC	 7002.	 The	 ermC	 erythromycin	 casseLe	was	 fused	 to	 the	 homologous	 flanking	 regions	 via	 the	
introduced	 NcoI	 and	 BamHI	 sites.	 Primers	 205	 and	 206	 were	 used	 for	 screening	 transformants.	
Synechococcus	 sp.	 strain	 PCC	 7002	 is	 naturally	 transformable	 and	 can	 insert	 recombinant	 DNA	 via	
homologous	 recombina0on.	The	scheme	used	 to	construct	 the	ΔbtuF::ermC	mutant	was	similarly	used	 to	
delete	 btuD,	 btuB,	 btuC	 and	 SYNPCC7002_A0636,	 the	 puta0ve	 3’,5’-cyclic-nucleo0de	 phosphodiesterase	
gene.		



Figure	S2	

Figure	 S2.	 A.	 Scheme	 showing	 dele0on	 of	 the	metH	gene	 by	 replacing	 the	ermC	 gene	 of	 the	
original	 mutant	 strain	 with	 the	 aacC1	 gene	 encoding	 gentamicin	 resistance.	 B.	 Agarose	 gel	
electrophoresis	 of	 amplicons	 from	 the	 indicated	 strains.	 Dele0on	 of	 the	 na0ve	 cobalamin-
dependent	 methionine	 synthase	 gene	 (metH)	 in	 the	 AAP005	 ΔbtuX::ermC	 mutants	 was	
confirmed	 by	 PCR	 screening.	 A1648:	 btuD,	 puta0ve	 ATPase	 subunit	 of	 ABC	 transporter	 for	
cobalamin;	 A0634:	 btuC,	 permease	 subunit	 of	 ABC	 transporter	 for	 cobalamin;	 A0635:	 btuF,	
periplasmic	 binding	 protein	 for	 ABC	 transporter	 for	 cobalamin;	 A0636:	 3',5'-cyclic-nucleo0de	
phosphodiesterase	 (CpdA);	 and	 A0637:	 btuB,	 TonB-dependent	 cobalamin	 outer	 membrane	
transporter	for	cobalamin	uptake.	
	



Figure	S3	

Figure	 S3.	Agarose	gel	 electrophoresis	 showing	PCR	amplicons	 confirming	 the	 construc0on	of	
the	dele0on	mutant	strains	 indicated.	PCR	analyses	using	primers	flanking	the	indicated	genes	
show	 complete	 segrega0on	 of	 wild-type	 and	 mutant	 alleles	 in	 all	 cases.	 Iden00es	 of	 the	
amplicons	were	 also	 verified	 by	 DNA	 sequencing.	 The	 btu	 genes	 from	 the	wild	 type	 and	 the	
AAP005	ΔbtuX::ermC	dele0on	mutants	were	amplified	using	the	same	primer	pairs.	A1648:	btuD	
predicted	 ABC	 transporter	 ATPase	 component;	 A0634:	 btuC,	 permease	 subunit	 of	 cobalamin	
ABC	 transporter;	 A0635:	 btuF,	 periplasmic	 cobalamin	 binding	 protein	 of	 ABC	 transporter;	
A0636:	 3',5'-cyclic-nucleo0de	 phosphodiesterase	 (CpdA);	 and	 A0637:	 TonB-dependent	 outer	
membrane	transporter	for	cobalamin.	



Figure	 S4.	 Alignment	 of	 the	btuB	 gene	 upstream	 regions	 from	 Synechococcus	 sp.	 strain	 PCC	
7002	(SYNPCC7002_A0637)	and	Synechococcus	sp.	strain	JA-3-3A	(CYA_1108)	for	iden0fica0on	
of	conserved	RNA	secondary	structures	of	the	B12	riboswitch.	The	arrows	in	the	upper	line	show	
the	 complementary	 stems	 of	 the	 RNA	 secondary	 structure.	 Base-paired	 posi0ons	 are	
highlighted	in	matching	colors.	Conserved	B12-box	elements	are	in	red.	Secondary	structures	of	
puta0ve	terminators/ribosome	sequesters	are	shown	in	blue,	and	poly-T	tracts	in	terminators	
are	shown	in	green.	Start	codons	are	shown	in	red	and	are	underlined.	
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Table	S1.	Primers	u0lized	for	amplifying	an0bio0c	markers	and	metH	locus.	
	



Table	S2	 Table	 S2.	 A.	 Primers	 to	 amplify	
600-1000	 bp	 of	 upstream	 and	
downstream	 flanking	 regions	 for	
individual	 btu	 gene	 knock-out	
construc0on.	 Four	 primers	 were	
designed	 for	 each	 construct;	 two	
primers	 for	 the	 upstream	 flank	
(denoted	 by	 the	 leLer	 A)	 and	 two	
primers	 for	 the	 downstream	 flank	
(denoted	 by	 the	 leLer	 B).	 B.	
Screening	primers	for	sequencing	the	
individual	 btu	 dele0on	 constructs	
using	 colony	 PCR.	 Primers	 were	
designed	 in	 the	 upstream	 and	
downstream	 flanking	 regions	 of	 the	
individual	btu	genes.		


