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Supplemental Information  

Table S1.  List of plasmids used in this study. 

Table S2.  List of strains used in this study. 

Table S3.  List of primers used in this study. 

Table S4.  Statistical comparison of crystal length measurements. Welch’s t test was used to 

determine the statistical significance between the mean lengths of crystals from various 

strains. 

Table S5. Statistical comparison of crystal width measurements. Welch’s t test was used to 

determine the statistical significance between the mean widths of crystals from various 

strains. 

Table S6. Statistical comparison of crystal shape factor. Welch’s t test was used to determine 

the statistical significance between the mean aspect ratios of crystals from various strains. 

 

Figure S1. Biomineralization in the !amb0955, !mms6 and !mamFDC mutants. 

Left panels: Electron micrographs of !amb0955 (A), !mms6 (B) and !mamFDC (C) mutants. 

The insets show higher magnification of the regions boxed in black in the micrographs. Scale 

bars: 100 nm, inserts 50 nm. Right: crystal size distribution in the strains shown on the left.  

Figure S2: Magnetite biomineralization defect in the !R1-R4 mutant of AMB-1. Electron 

micrographs of an AMB-1 cell (left) and the !R1-R4 mutant (right). The insets shower higher 



magnifications of the regions boxed in black in the micrographs. Scale bar: 100 nm, inset 50 

nm.  

Figure S3: MamA and MamK are expressed in the miniMAI strain.  Whole cell pellets of the 

wild type (lanes 1 and 5), !mamAB cluster strain (lanes 2 and 6) and two replicates of the 

miniMAI strain (lanes 3, 4, 7 and 8) were boiled and subjected to a Western blot analysis 

using either an anti-MamA (lanes 1-4) or an anti-MamK (lanes 5-8) antibody.  Similar 

numbers of cells were loaded for each strain.  The 24 kDa (red), 36 kDa (green) and 42 kDa 

(blue) protein standard markers are highlighted in the middle lane.  

 



Table S1 

 

 

Plasmid name Plasmid of origin Experiment 

  Deletions 

pAK249 pAK31-derived Deletion plasmid for mms6cl 

pAK565 pAK31-derived Deletion plasmid for amb0955 

pAK566 pAK31-derived Deletion plasmid for mms6 

pAK567 pAK31-derived Deletion plasmid for mmsF 

pAK535 pAK31-derived Deletion plasmid for mamCDFcl 

pAK417 pAK31-derived Deletion plasmid for amb1027 

pAK349 pAK31-derived Deletion plasmid for R2-R4 

pAK351 pAK31-derived Deletion plasmid for R6-R14 

  Complementation vectors expressing : 

pAK562 pAK22-derived mms6 

pAK564 pAK253-derived mms6cl 

pAK563 pAK253-derived mmsF 

pAK525 pAK253-derived mamCDFcl 

  GFP fusions 

pAK532 pAK22-derived N-terminal GFP fusion to mmsF 

 



Table S2 

 

Strain number Description Reference 

AK30 AMB-1 wild type  

AK32 !R5, chloramphenicol  Murat et al. PNAS 2010 

AK36 !R3, chloramphenicol Murat et al. PNAS 2010 

AK124 !mms6cl This work  

AK103 !mms6 This work 

AK104 !mmsF This work 

AK111 !amb0955 This work 

AK109 !mamCDFcl This work 

AK51 !R1 Murat et al. PNAS 2010 

AK120 !R1-!R4 This work 

AK122 miniMAI This work 

AK123 miniMAI_mmsF This work 

 

 

 



!"#$%&%'()#*&*+,-(-#./#01#

#

2"#3(&(4!5#

67(3%7#8*3%# 67(3%7#-%9:%&)%# ;-%<#'.#<%+%'%# 5&#=+*-3(<#

>?@*# $$!"#!$#A$$!AA$A$!B!!!$BBAB!!# 0@C0D# =!E1DF#

>?@G# AAA!BAA!AB!!!BBB!!!B!$AA$!$A$$$BABA!BB$A!$# 0@C0D# =!E1DF#

>?D)# B!BBB!!!BBB!$B$$!B$$$BBAB$$B$!!$!$!$A!BAB$# 0@C0D# =!E1DF#

>?D<"H# $$!"#!$#BA!B$!!A$A$$B!BB$$!A!# 0@C0D# =!E1DF#

>?I*"H# $$!"#!$#BA$AAB!BBB$$BB$!$$# 0IC0HD# =!E1JH#

>?IG"H# AAA!BAA!AB!!!BBB!!!B!A$BAA!$$BB$BAA!!$!$# 0IC0HD# =!E1JH#

>?H1)# B!BBB!!!BBB!$B$$!B$$$!B$$$$!BA!$A!!$A$A$$# 0IC0HD# =!E1JH#

>?H1<"H# $$!"#!$#$!!B$BA!BAA$!A!$A!$!# 0IC0HD# =!E1JH#

#

A"#A.3=+%3%&'*'(.&#

#

67(3%7#&*3%# 67(3%7#-%9:%&)%-# KL=7%--%<#M%&%# 6+*-3(<#

67(3%7#&*3%# 67(3%7#-%9:%&)%# ;-%<#/.7#

<%+%'(&M#N#

(&#=+*-3(<#

FJI)+C*# $$!"#!$#BAA!A!BAA!A!!$!AA!!$# !!"#)+# # #=!E@DF#

FJI)+CG# AAA!BAA!AB!!!BBB!!!B!A$BA!!A!BAA!!!$$$!BB# !!"#)+# # #=!E@DF#

>?1)# $$!"#!$#B$$$BA$AAA!AA$$!BAB$!# !!"#)+# # #=!E@DF#

>?1<# $$!"#!$#A$AA$AAABBABA$$AA!$!$# !!"#)+# # #=!E@DF#

FJI!# $$!"#!$#$$B!BBBBA$$BBBA$!$A!# !!"## =!EJII#

FJI2# AAA!BAA!AB!!!BBB!!!B!$BB$$A$!BAB$!$AB$$A!A# !!"## =!EJII#

FJIA# B!BBB!!!BBB!$B$$!B$$$AB$A$A$!A$A$AB$$AAB$!# !!"## =!EJII#

FJI?# $$!"#!$#$BAA!$!BA$AAABB$!B$# !!"## =!EJII#

FJO!# $$!"#!$#$A!!!A!$!!!!B$A$BB$!# !!"$# =!EJIO#

FJO2# AAA!BAA!AB!!!BBB!!!B!$A$!!$$!B!$ABBA!$BA!B# !!"$# =!EJIO#

FJOA# B!BBB!!!BBB!$B$$!B$$$B$$$BA$AAA!AA$$!BAB$!# !!"$# =!EJIO#

FJO?# $$!"#!$#B$AABBA!BB$AB$BBBBAA# !!"$# =!EJIO#

FJJ!# $$!"#!$#$BAA!$ABB$!A$!B$!BB$# %!&'())# =!EJIJ#

FJJ2# AAA!BAA!AB!!!BBB!!!B!$B$AA!A!$$!!!A!!$AA!A# %!&'())# =!EJIJ#

FJJA# B!BBB!!!BBB!$B$$!B$$$!!$$A$$$!!$$B$A$!AB!!# %!&'())# =!EJIJ#

FJJ?# $$!"#!$#$$ABAA!$!!!A$!!!A!BA# %!&'())# =!EJIJ#

>?1*# $$!"#!$#AA$$A!$A!A!$$AA$AAB$!# !%!$*+# =!EJ1J#

>?1G# AAA!BAA!AB!!!BBB!!!B!AAA!!BBAAAAB$A$!!BBB$# !%!$*+# =!EJ1J#

01>C)# B!BBB!!!BBB!$B$$!B$$$!A$B!A!$AAB$$A!!$!!B# !%!$*+# # #=!EJ1J#

01>C<# $$!"#!$#!$!!!A$!!!A!BAAA!!A$# !%!$*+# =!EJ1J#



FJJ#1P8.'H# $$$"$$""$"BB!$BA$A!AABBAAA$AA# %!&'()),-!!"#,-!!"$- =!EJID#

FJO#JP#Q=%H# $$!"#!$#!B$!AB$!!$AB!BAABBA$# %!&'()),-!!"#,-!!"$- =!EJID#

FJI#1P#Q=%H# $$!"#!$#BA!$$AA!$A$A$BA$A$# !!"#- =!EJI@#

FJI#JPK).0H# $$$!!##"$B$AA!$ABA!$!BA$A# !!"#- =!EJI@#

FJO#1P8.'H# $$$"$$""$"BA!$!BAA$$B$$$A$!AAA# !!"$- =!EJI1#

FJO#JP#Q=%H# $$!"#!$#!B$!AB$!!$AB!BAABBA$# !!"$- =!EJI1#

JQ=%C*3GRFJD# $$!"#!$#!B$$AA$ABA!$$BB$$!$# %!&'().,-%!&'()/,--

%!&'()0,-%!&'()1-

=!EJ@J#

18.'S3*3A# $$$"$$""$"BA!$$AA!$BBA$BAAA$A# %!&'().,-%!&'()/,--

%!&'()0,-%!&'()1#

=!EJ@J#

 

?"#$T6#T:-(.&-#

#

67(3%7#&*3%# 67(3%7#-%9:%&)%# 6+*-3(<#

JC2*3CFJO# $$$$!#""!AB$!!$AB!BAABBA$A# =!EJ1@#

1CQ=%CFJO# $$!"#!$#BA!$!BAA$$B$$$A$!AAA# =!EJ1@#

 

Table S3 



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



!

!

!

!

!

!

!

!

!

!

!

!

!

!



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!






