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Table S1. Bacillus subtilis strains used in this study

Mutants kindly provided by other labs were transformed into our laboratory wild-type

strain to ensure isogenic backgrounds.

Strain Genotype Reference
168 trpC2 Lab stock
LB21 whiA::tet this study
KS696 markerless whiA mutant (1)
KS400 | whiA::km (1)
HM161 | parA::neo (2)
KS382 | parB::neo (2)
HM1 parAB::spc (2)
HM31 parAB::tet (2)
IRN444 | recA::cat gift from J. Stuelke
PG150 | yabA::phleo gift from P. Gamba
YK138 | yneABC::tet gift from Y. Kawai
LB438 yneABC::tet whiA::km this study
LB622 yneABC::tet recA::cat this study
1356 zapA-yshB::tet (3)
LH165 zapA::spec (4)
PG237 | ugtP::neo gift from P. Gamba
GP1743 | pgcA::km gift from J. Stuelke
SBB122 | pgcA::tet (5)
LB452 yneABC::tet parAB::spc this study
LB460 yneABC::tet parAB::spc whiA::km this study
LB454 yneABC::tet zapA::spc this study
LB455 yneABC::tet whiA::km zapA::spc this study
PG95 lacA::tet gift from P. Gamba
KS859 whiA:Pspac-whiA(erm) aprE::lacl (spc) zapA::tet (1)
LB36 whiA:Pspac-whiA(erm) aprE::lacl (spc) this study.
LB45 whiA:Pspac-whiA(erm) aprE::lacl (spc) zapA::tet this study
LB53 parAB::tet whiA:Pspac-whiA(erm) aprE::lacl (spc) this study
HM61 parB-GFP (neo) (2)
LB344 whiA::tet parB-GFP (neo) this study
HM3 rtp::rtp-GFP (cat) (6)
LB435 whiA::km rtp::rtp-GFP (cat) this study
HM891 | smc::smc-GFP (spc) gift from H. Murray
LB437 smc::smc-GFP (spc) whiA::km this study
HM771 | dnaN::dnaN-GFP (cat) gift from H. Murray
LB446 whiA::km dnaN::dnaN-GFP (cat) this study
HM772 | amyE::.pHU-HU-mCherry (cat) gift from H. Murray
LB436 whiA::km amyE::pHU-HU-mCherry (cat) this study
LB418 whiA:Pspac-whiA(erm) aprE::lacl (spc) parA::neo this study
LB419 whiA:Pspac-whiA(erm) aprE::lacl (spc) parB::neo this study
LB516 whiA:Pspac-whiA(erm) aprE::lacl (spc) yneABC::tet this study
LB517 whiA:Pspac-whiA(erm) aprE::lacl (spc) recA::tet this study
LBS577 whiA:Pspac-whiA(erm) aprE::lacl(km) yneABC::tet this study
LB622 yneABC::tet recA::cat this study
LB639 whiA:'_Pspac—whiA(erm) aprE::lacl (km) yneABC::tet this study
recA::cat
whiA:Pspac-whiA(erm) aprE::lacl (spc) yneABC::tet .
LB525 parA::knf (erm) e () y this study
LB534 whiA:Pspac-whiA(erm) aprE::lacl (spc) yabA::phleo this study
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whiA:Pspac-whiA(erm) aprE::lacl (spc) yneABC::tet

this study

LB526 yabA::phleo

LB571 whiA:Pspac-whiA(erm) aprE:: lacl (cat) this study

LB572 whiA:Pspac-whiA(erm) aprE::lacl (km) this study
whiA:Pspac-whiA(erm) aprE::lacl (km) amyE::Pxyl GFP

LB578 recA (spc) this study
whiA:Pspac-whiA(erm) aprE::lacl(cat) yneABC::tet

LB581 zapA::spc this study
whiA:Pspac-whiA(erm) aprE::lacl(km) amyE::Pxyl GFP this study

LB583 recA (spc) parAB::tet

UG10 amyE::Pxyl GFP recA (spc) this study

LB557 amyE::Pxyl GFP recA (spc) whiA::km this study

LB575 whiA:Pspac-whiA(erm) aprE::lacl (km) zapA::tet this study
whiA:Pspac-whiA(erm) aprE::lacl (cat) yneABC::tet

LB581 zapA::spc this study

LB629 parAQ.::tet whiA:Pspac-whiA(erm) aprE::lacl (spc) this study
pgcA::km

LB630 parA?:.‘tet whiA:Pspac-whiA(erm) aprE::lacl (spc) this study
ugtP::neo

LB641 amyE::PrecA-lacZ-GFP(cat) this study

LB642 amyE::PyneA-lacZ-GFP(cat) this study
parAB::tet whiA:Pspac-whiA(erm) aprE::lacl (spc)

LB648 amyE::PrecA-lacZ-GFP(cat) this study
parAB::tet whiA:Pspac-whiA(erm) aprE::lacl (spc)

LB649 amyE::PyneA-lacZ-GFP(cat) this study

LB652 amyE::PrecA-lacZ-GFP(cat) whiA::km this study

LB653 amyE::PrecA-lacZ-GFP(cat) parAB::spc this study

LB654 amyE::PyneA-lacZ-GFP(cat) whiA::km this study

LB655 amyE::PyneA-lacZ-GFP(cat) parAB::spc this study

LB720 amyE::PrecA-lacZ-GFP(cat) yabA::phleo this study

LB722 amyE::PyneA-lacZ-GFP(cat) yabA::phleo this study
whiA:Pspac-whiA(erm) aprE::lacl (km) amyE::Pxyl GFP

LB725 recA (spc) yabA::phleo this study

LB726 whiA:Pspac-whiA(erm) aprE::lacl (spc) pgcA::tet this study
whiA:Pspac-whiA(erm) aprE::lacl (spc) pgcA::tet

LB728 yabA::phleo this study
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Table S2. Plasmids used in this study

Genes responsible for resistance to antibiotics are abbreviated as follows: bla

(ampicillin), cat (chloramphenicol), spc (spectinomycin), tet (tetracycline), cat

(chloramphenicol), erm (erythromycin), km (kanamycin).

Plasmid Relevant features or genotype Reference
pMutiYvcL whiA-crh-yveN conditional mutant (1)
pAPNC213 spc bla aprE5' spc lacl Pspac-mcs aprE3' (7)
pAPNC213 km bla aprE5' km lacl Pspac-mcs aprE3’ (7)
pAPNC213 cat bla aprE5’ cat lacl Pspac-mcs aprE3’ (7)
pBEST309 bla tet (8)
pSG1729 bla amyE3’ spc Pxyl-gfomut1’ amyES’ (9)
pSG1729-RecA bla amyE3’ spc Pxyl-gfp—recA amyE5’ This study
pPG40 bla, amyE3' cat PcomG—lacZ—gfp amyE5' (10)
pLB74 bla, amyE3' cat PrecA—lacZ—gfp amyE5' This study
pLB75 bla, amyE3' cat PyneA—lacZ—gfp amyE5' This study
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Table S3. Oligonucleotides used in this study

Name Restriction ' o

(Reference) | site Sequence (5'-3')

LH7 BamHl| AAAGGATCCGGTCGATATGAACAGCTTATTT

LH8 Pstl AAGGGGATCGGGCCTGCA

LH10 ACTTAGGAAACGGTACTTTCC

LH11 BamHl| AAAGGATCCTCAAGGCTTCATTCTTTCAGTA

LH12 Pstl AAACTGCAGGGGCAAACCGTCACTTTA

LH13 TGCTGTGGCATCATGCGTAA

gqORI-F (2) GATCAATCGGGGAAAGTGTG

gORI-R (2) GTAGGGCCTGTGGATTTGTG

qTER-F (2) TCCATATCCTCGCTCCTACG

qTER-R (2) ATTCTGCTGATGTGCAATGG

UGO1b Xhol GCGCGCCTCGAGGGCTCAGGAAGCGGCTCAGGATCCATG
AGTGATCGTCAGGCAGCC

UG02b EcoRI CGCGCGGAATTCTTATTCTTCAAATTCGAGTTC

LB139 GAAAAAATAGAAAAGGTGGTGAACTACTGTGG

LB140 CTTTACCATTTGTGCTGTTAGGATATCTTTCTTGG

LB141 CCTAACAGCACAAATGGTAAAGAAGAGGTTCACG

LB142 CACCACCTTTTCTATTTTTTCCTCCTTTATGTTAC

LB143 GTTGGAGGTTAAAAGGTGGTGAACTACTGTGG

LB144 GGTGCGAAAAAAGCTAGGTAGGCAAGGGCTAC

LB145 CTACCTAGCTTTTTTCGCACCTCAAAACGTCG

LB146 CACCACCTTTTAACCTCCAACAGGAATGTTTGTTC
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Fig. S1
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Fig. S1. Increased inter-nucleoid distances in SMM medium

(A) Growth curve of wild-type and AwhiA cells (strain KS696) grown in SMM medium
at 37°C. (B) Wild type and AwhiA cells from the culture in A (arrows) were stained
with DAPI (cyan) and FM-95 (red) dye to mark nucleoids and cell membrane,

respectively. Scale bar is 5 ym. (C) Inter-nucleoid distances in wild type and AwhiA



48 cells (n = 607 and 835, respectively). Two biological independent replicates were
49  performed yielding similar results (not shown).
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Fig. S2. Lack of WhiA does not alter localization of proteins involved in DNA
replication and segregation

Fluorescence microscopy of exponentially growing wild-type and AwhiA mutant cells
containing different GFP-reporter constructs related to DNA replication and
segregation. ParB, SMC, DnaN, and Rtp were fused to GFP and Hbsu was fused to
mCherry. See main text for details. Cell membranes were stained with FM-95. Scale

baris 3 pym.
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Fig. S3
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Fig. S3. Lack of WhiA does not affect ParB foci numbers and nucleoid

dimensions

(A) Bar charts showing the results from chromosome origin counts as ParB-GFP foci

per cell, in the wild-type (wt) (strain HM61, n = 365) and in the whiA knockout

background (AwhiA) (strain LB344, n = 483), using cells of which a sample is also

shown in Fig. S2. (B) Nucleoids length distribution of wild-type (wt) cells (strain

HM772, n = 656) and whiA knockout cells (AwhiA) (strain LB436, n = 658), using the

fluorescence Hbsu-mCherry signal as outline for nucleoids. (C) Nucleoid width

distribution of wild-type (wt) cells (strain HM772, n = 229) and whiA knockout cells
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(AwhiA) (strain LB436, n = 242). The transverse fluorescence intensity profiles were

calculated marking line-scans perpendicular to the cell axis, and using cells

expressing Hbsu-mCherry to outline nucleoids. Marking and analysis was done using

Fiji (11) and plugin ObjectJ.
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Fig. S4. Cell length increase and nucleoid spacing
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(A) Fluorescence microscopy images of strain LB53 containing an IPTG-inducible
whiA allele in a AparAB background grown in the presence (+IPTG) or absence of
IPTG (no IPTG). Cells were taken at time points t1 and t2 shown in growth rate graph
of main text Fig. 3C. Cells were stained with FM-95 dye (cyan) and DAPI (red) to
mark membranes and nucleoids, respectively. Scale bar is 5 um. White arrow heads
indicate several a-nucleate cells or cells with aberrant nucleoids. (B) Cell length
frequency distributions (n > 300) of t2 cells grown with or without IPTG. Wild type
strain 168 was added as extra control. (C) Inter-nucleoid distances of {2 cells (+IPTG,

n =763, no IPTG, n = 843).

13



92 Fig. S5

AyabA Pspac - whiA

+PTG no IPTG

nucleoid membrane

GFP-RecA

93

94

95  Fig. S5. Depletion of WhiA in AyabA activates RecA

96  Fluorescence microscopy images of AyabA strain LB725 expressing the GFP-RecA
97  reporter and whiA under control of the IPTG-inducible Pspac promoter. Cells were
98 grown in the presence or absence of IPTG one hour. Cells were stained with DAPI
99  (cyan) and FM-95 (red) to mark nucleoids and cell membrane, respectively. White

100  arrow heads indicate RecA filaments. Scale bar is 5 ym.
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101  Fig. S6
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Fig. S6. AyneABC restored cell length but not the nucleoid segregation defect
(A) Fluorescence microscopy images of exponentially growing cells with the following

genetic backgrounds: wild-type (168), AyneABC (strain YK138), AwhiA (strain
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KS696), AyneABC AwhiA (strain LB438), and AyneABC AparAB AwhiA (strain
LB460). Cells were stained with DAPI (cyan) and FM-95 (red) to mark nucleoids and
cell membranes, respectively. Scale bar is 5 ym. White arrow heads indicate
abnormal nucleoids. (B) Internucleoid distances, and (C) cell length distribution of the
different strains (168, n = 605 cells, AyneABC, n = 215, AwhiA, n = 512, AyneABC
AwhiA, n = 332, AyneABC AparAB AwhiA, n = 655). More cells of the AyneABC

AparAB AwhiA triple mutant (strain LB460) are shown in Fig. S5.
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Fig. S7

AyneABC AparAB AwhiA

Fig. S7. The AyneABC AparAB AwhiA triple mutant displays abnormal
nucleoids

Fluorescence microscopy images of exponentially growing cells of the AyneABC
AparAB AwhiA triple mutant (strain LB460). Cells were stained with DAPI (cyan) and
FM-95 (red) to mark nucleoids and cell membranes, respectively. Scale bar is 5 ym.

White arrow heads indicate abnormal nucleoids.
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