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Suppl. Fig. S1: Optimization strategy of (inducible) expression cassette
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Suppl. Fig S2: Sequence alignment of non-optimzegfp and
Magnetospirillum-optimizedmagegfp using CLUSTALW
(version 2.1 http://www.ebi.ac.uk/Tools/msa/clustalvy2/
Sequence similarity is 89 %, start and stop coderoaer-

lined.
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Suppl. Fig S3: (A) Fluorescence d¥lagnetospirillum-
optimized (MagEGFP) versus non-optimized GFP (EGFP)
expressed from the B, pcasPromoter. Fluorescence was
normalized to the cell density and described astivel
fluorescence units (RFU). Error bars representdstah
deviations, calculated from three independent éxpatts. (B)
Western blot of wholéM. gryphiswaldense cells expressing
EGFP or MageEGFP from the control of the,Rpcas
(Mag)EGFP was detected using rablf&FP IgG as primary,
and goat anti-rabbit 1gG alkaline phosphatase ant#zoals
secondary antibody. PageRuler™ Prestained Proteiddra
from fermentas was used as a standard.



Suppl. Fig. $4: Fluorescence micrographs Mf gryphiswaldense
AC strains carrying chromosomal insertions of (A),RycssmamC-
magegfp (JH1) (B) R.-mamC-magegfp (JH2) induced with 70 ng
ml-t Atet, (C) uninduced and (D),RypcasmamC-egfp-magegfp
(JH3) expression cassettes. White bar correspan2igim.

Suppl. Fig. S5: Fluorescence and DIC micrographs of
isolated magnetosomes frdvh gryphiswaldense MSR-
14C (A) JH2 (induced) (B) JH1 and (C) JH3. White
bar corresponds to 2



MSR-1wt DMSR-15B6 MSR-15B7 MSR-15BS
Suppl. Fig. S6: A) Transmission electron micrographshf gryphiswaldense SB6,
expressing MageGFP chromosomally frog,P,c45 The black scale bar represents 200 nm.
B) Optical density (OB after overnight growth of strains SB6, SB7 andB%1B
comparison to wt. Error bars represent standaréhtiens calculated from triplicate cultures,
experiment was repeated three times, data is frosrrepresentative experiment.
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Suppl. Fig. S7: (A) Quantitative Western blot of GFP standard curve (marikgdx”) and MM samples
from strains JH1 (black square), JH2 (grey square) and JiBt(grey square, 10x diluted). (B)

Corresponding GFP protein concentrations of strains JHP dnd JH3. (C) Schematic drawing of
approximation of magnetosome size.



Suppl. Tab. S1: Plasmids used in this study

Plasmid name

Description

Sourceor reference

pJET1.2/blunt
pBBR-MCS2

pBAM1
p11AAGJZC
PAP150

PAP158

pAP159

PAP160

pAP161
pAP162
pAP163
pAP164
pLYJ97
pSB1
pSB6
pSB7
pSB8
pJH1
pJH2

pJH3

Cloning vector; Amip
Mobilizable broad-host-range
vector; Knf
Km® , Amp®, oriR6K, tnpA

Amf%,ColE1 ori, oRBSmagegfp

pBBR-MCSZ, with Fambpcas egfp,
terminator-fragment; Kfh
pBBR-MCS2, with &, egfp,
terminator-fragment,Rmas- TetR;
KmR

pBBR-MCS2, with &, egfp,
terminator-fragment,Rmpc TetR;
Km"

pBBR-MCS2, with &, egfp,
terminator-fragment,RsTetR,;
Km"

pBBR-MCSZ, with ambpc3os
egfp, terminator-fragment; Kfh
pBBR-MCSZ, with ambc102
egfp, terminator-fragment; Kfh
pBBR-MCSZ, with ambc176
egfp, terminator-fragment; Kfh
pBBR-MCSZ, with ambc276
egfp, terminator-fragment; Kfh
pBBR-MCS2 witlgusA
pBBR-MCSZ, with Rambcas
magegfp, terminator-fragment;
Km"

pPBAM1 with Rampcas magegfp,
KmR, Amp®

pBAM1 with Ry, magegfp, Pues
TetR, Knf, Amp®

PBAM1 with Ry, gusA, Pyes TELR,
KmR, Amp?

pBAMl with Riambcas mamC-
magegfp, Km®, Amp®

pBAM1 with R, mamC-magegfp,
Prnec-TetR, Knf, Amp?

pBAMl with Riambcas mamC-
magegfp-egfp, Km®, Amp®

Fermentas
Kovach, M. E. gt al,. 1995

Martinez-Garcia, E¢t al .,
2011

GeneArt® (Invitrogen), life
technologies, Darmstadt
A. Pollithy (unpublished)

A. Pollithy (unpublished)

A. Pollithy (unpublished)

A. Pollithy (unpublished)

. Pollithy (unpublished)

. Pollithy (unpublished)

> > >

. Pollithy (unpublished)
A. Pollithy (unpublished)
Li, Y., etal., 2012

this study

this study

this study

this study

this study

this study

this study




Suppl. Tab. S2: Strains used in this study

Strain Description Sourceor reference
Escherichia coli
DH5a F supE44 AlacU169 @
80
lacZDM15) hsdR17recAl
endAl
gyrA96 thi-1 relAl
WM3064 thrB1004 pro thi rpsL W. Metcalf, unpublished
hsdS lacZ1M15 RP4-1360
A(araBAD)567
AdapAl341::[ermpir]
BW29427 DAP auxotroph derivative K. Datsenko and B. L.

Magnetospirillum
gryphiswaldense

M. gryphiswaldense MSR-1
R3/S1

. gryphiswaldense AC

. gryphiswaldense (pAP150)

. gryphiswaldense (pAP160)

. gryphiswaldense (pSB1)

< £ £ ££L

. gryphiswaldense MSR-1 SB6

M. gryphiswaldense MSR-1 SB7

M. gryphiswaldense MSR-1 SB8

M. gryphiswaldense MSR-1 JH1

M. gryphiswaldense MSR-1 JH2

M. gryphiswaldense MSR-1 JH3

of E. coli strain B2155

RifR, Snf* spontaneous
mutant, lab strain
AmamC

Kinconjugated with
pAP150

Kn¥, conjugated with
pAP160

Kn¥, conjugated with
pSB1

Knff, transposon mutant
with insertedmagegfp
from Prnampca:

Knf, transposon mutant
with insertedmagegfp
from R

Knff, transposon mutant
with insertedgusA from
Ptei

Knf, transposon mutant
with insertedmamcC-
magegfp from Bnampca:

Knff, transposon mutant
with insertedmamcC-
magegfp from Re;

Knf, transposon mutant
with insertedmamcC-
magegfp-egfp from

Pmambca:

Wanner, unpublished

D. Schultheisset al.,
2003

A. Scheffel et al., 2007
A. Pollithy, unpublished

A. Pollithy, unpublished
this study

this study

this study

this study

this study

this study

this study




Suppl. Tab. S3: Primers used

in this study. Restriction sites iat#id in bold

Primer name Sequence Restriction site
OEGFP BamHI Rev cgaaggatcctcacttatacagctcg BamHI

OoEGFP Hindlll Fw cggct@agcttaggagatcagcatatg Hindlll
pBam_pAP160 Fw atagggaccccttccggcetggcetggttt SanDl

pBam_ Tet w/o Term Rev  atgyaattcggcggatttgtcctactca EcoRl
pBam_pAP150 Fw atayggacccggatcctcacttatacagct SanDl
pBam_DC w/o Term Rev  gogaattcctcgagctttttcgctttac EcoRl

GusA BamHI Fw gtggatcccccgggtcattgtttgec BamHI

GusA Ndel Rev ttcatatgttacgtcctgtagaaa Ndel

optGFP San/Bam Fw gagggacccggatcctcacttatacagctcgtcc BamHI/SandDI

optGFP linker Rev

mamC ov linker Fw
mamC Ndel Rev
optGFP2x Fw
optGFP2x Rev
eGFP overl Fw
mamC_RBS Rev

ggaggcggaggcggtggcggaggtggcaiggatatg  Clal
gtgtcgaagggcga

cgccaccgcctccgootatgggccaattcttcectca Ncol
tacatatgagctttcaacttgcgcc Ndel
agiggatcctcacttatacagctcgtcca BamHlI
ctgtgactgcagggcgagatggtgtcgaagggceg Pstl
atctcgccetgcaggcacagcttgtacagctcgtccatgce Pstl
cgaagcttaggagatcagcatatgagctttcaact HindllI

Suppl. Tab. $4: Insertion sites of expression cassetted.iigryphiswal dense strains

Strain Gene

Putative function

MSR-1 SB6 K7 MGR_1519
MSR-1 SB6 K8 Inter region
between

hypothetical protein
MGR_1092 - D-alanine-D-alanine ligase
MGR_2997 - acyl carrier protein

MGR_1092 and

MGR_2997
MSR-1 SB7 K1 MGR_1581
MSR-1 SB7 K2 MGR_1519
MSR-1 SB8 MGR_1702
MSR-1 JH1 MGR_3776

MSR-1 JH2 MGR_3148

MSR-1 JH3 MGR_612

sugar kinase, ribokinase tiami

hypothetical protein

transposase 1S3/1S911

insertion element ISR1 fromai@racterized 10 kDa
protein A3

TorC, trimethylaminoxide (TMA@ductase I,
cytochrom C subunit

hypothetical protein
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