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Figure S1.Scheme illustrating the construction of 2 spider silk gene fusion.
clunits were generated by PCR and fused via overlap splicing, @glthodinker
(composed of ten glycine residues) connecting both units.
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Figure S2.Scheme illustrating the generation of ti spider silk genecl2 units
were amplified by PCR and fused via overlap splicing, wihya linker (composed
of ten glycine residues) connecting both units.
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Figure S3.Construction of thel32 spider sik gene fusioncl4 units were fused via overlap
splicing thereby generating fragments of different sizes, including32eyene fusion.
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Figure S4.(A) Box plot illustrating magnetosome numbers per cell (n = 285) for the
indicatedM. gryphiswaldensstrains. The boundary of each box closest to zero indicates the
25th percentile, a black line within the boxes mark the median, and the boundary of the boxes
farthest from zero indicates the 75th percentile (50% central data). Whiskers above and below
theboxes indicate the 90th and 10th percentiles. Outlying points represent the 95th and 5th
percentiles, blue lines indicate the mean valMeereasnamGc2 synthesized wild typdéke
amounts of magnetosomesdmGc2 32+ 11; wild type: 3% 16) arranged imne or two

chains positioned ad midcell, total particle numbers were increasewfoGcl2 and

mamGCcl32 by 66% and 71%, respectively, with up to 60 magnetosomes per cell on average
(B) Iron contents (given as pg Fe per mg cell dry weight) of straamsC-c2, mamGcl2,

mamGCcl32, and the wild type oM. gryphiswaldenseFor cells of the wild type and strain
mamGc2, similar iron contents were obtained, whereasriamGcl2 andmamGcl32 cells

the number of synthesized particles and the iron contentssigeiécantly increasedl0%

for mamGcl2 and 32% fomamGcl32), which is in accordance with the particle

(mis)distribution visible by transission electron microscopy.
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Figure S5.Magnetosome distribution of the spider silk motif expressing straamGc2,

mamGcl2 andmamGcl32, and the wild type. The particle numbers per cell are given as
percentage of the total amount of cells that were analyze@®). The bar charts visualize
the particle misdistribution in straimsamGcl2 andmamGcl32, with about 40% of the cells
containing less than 20 patrticles, and about 50% containing more than 70 magnetosomes per

cell. In contrast, cells of stramamGc2 exhibit a wild typelike particle distribution.




Figure S6.Cryo-electron torography ofmamGcl32 cells. (AH) 12.8 nm thick slices
(average of 5 slices) through the tomograriheells undergoing cell division (n = 11). Cells
display impairment in cytokinesis generating bridges of minicells due to improper cell
division. (E) and(H) show slices from tomograms of bridging minicells. CA: chemoreceptor
array, M: magnetite crystal, OM: outer membrane, IM: inner membrane, V: vesicle.
Arrowheads indicate the presence of MamK filaments. Scale bars: 200 nm.



Figure S7.0verview ofmamGCcl32 strain by cryeelectron microscopy. (A) Cryo-electron
micrographs depicting a conspicuous cell division defect present mahescl32 strain.
Scale bars: m.



