Supplementary Figure 1. Localization of chlamydial MreB GFPsw proteins in C.
trachomatis. Hela cells were infected with C. trachomatis transformants containing aTc-
inducible vectors encoding MreB_GFPsw proteins. At 12 hpi, expression of the GFP sandwich
fusions was induced with 10 nM aTc, and the samples were fixed (3.2% Formaldehyde, 0.022%
Glutaraldehyde in 1X PBS) at 16 hpi for 2 min and permeabilized with 90% methanol. The
samples were stained for major outer membrane protein (MOMP; red) and GFP (green). Images

were acquired on a Zeiss LSM 800 confocal microscope. Scale bar = 1 um

Supplementary Figure 2. Protein sequence alignment of the N-terminus of MreB from
diverse Chlamydia phylum members. The extended N-terminus of chlamydial MreB is
conserved across Chlamydia. (A) The alignment was performed with Clustal Omega

(https://www.ebi.ac.uk/Tools/msa/clustalo/) and  represented  with  ESPript 3.0

(http://espript.ibep.fr). (B) The AMPHIPASEEK prediction of amphipathicity for the Waddlia

MreB ortholog. The blue and red residues represent the extended N-terminus and predicted

amphipathic helix, respectively.

Supplementary Figure 3. Test of complementation of chlamydial MreB in E. coli and
interaction between chlamydial and E. coli MreBs by BACTH. An E. coli mreB-deficient
mutant (P2733) strain was transformed with an empty arabinose-inducible vector (A) or vectors
encoding E. coli MreB (B), chlamydial MreB (C), or truncated chlamydial MreB lacking the
extended N-terminal region (D). Stationary phase cultures were diluted to 1:50 in LB media
containing 50 pg/mL spectinomycin, 25 pg/mL tetracycline, and 34 pg/mL chloramphenicol
and cultured at 37°C with 225 rpm shaking for 2 h. The cells were then induced or not with
0.01% (w/v) arabinose. After induction, 4 puL of each culture at 2 h and 6 h were spotted under
a 1% LB agar pad and covered with a coverslip. Images were acquired on a Zeiss Imager.Z2

equipped with an Apotome2 using a 100X objective. The arrows indicate the cells



complemented by the induction of E. coli MreB. Scale bar = 2 um. (E) BACTH assays were
carried out to test interactions between chlamydial MreB and E. coli MreB. DHT1 E. coli were
co-transformed with plasmids encoding the indicated fusion proteins and plated on M63
minimal medium containing 50 pg/mL ampicillin, 25 pg/mL kanamycin, 0.5 mM IPTG, 40
pg/mL X-gal, 0.04% casamino acid, and 0.2% maltose. The plates were incubated at 30°C for
5-7 days. A positive control is the interaction between T25-zip and T18-zip. A negative control
is the lack of interaction between T25 and T18-chlamydial MreB and T18-E. coli MreB. These
tests were performed a minimum of two times. (F) Western blotting was performed to test the
expression of chlamydial MreB in strains used in the complementation assay depicted in
(C&D). Whole cell lysates from cultures tested in the complementation assay were separated
by SDS-PAGE and transferred to a PVDF membrane. The chlamydial MreB was detected with

rabbit anti-MreB primary antibody and IRDye goat anti-rabbit 800CW (LI-COR, Lincoln, NE).

Supplementary Figure 4. Localization of chlamydial N-terminal MreB-GFP fusion
proteins in an E. coli AmreB mutant strain (P2733). The E. coli AmreB mutant (P2733) was
transformed with the arabinose-inducible vectors encoding GFP fused with diverse N-terminal
regions of chlamydial MreB. Samples were prepared as described in the legend to Figure 4
with the membrane labeled with FM4-64. Images were acquired on a Zeiss Imager.Z2 equipped

with an Apotome?2 using a 100X objective. Scale bar =2 um.

Supplementary Figure 5. Localization of the N-terminus of C. suis MreB-GFP fusion
peptides in C. trachomatis and E. coli. (A) The predicted amphipathicity of the N-terminus
of C. suis (Cs) MreB. (B) A helical wheel prediction is shown. (C) The CsMreBi.23..-GFP
peptide is localized in the cytosol in E. coli. In contrast, the CsMreBi.28..-GFP peptide is
localized at the membrane at the poles of E. coli. These patterns are the same as those of C.

trachomatis (see Figure 3). (D, E) HeLa cells were infected with C. trachomatis transformants



containing aTc-inducible vectors encoding CsMreBi.23.-GFP or CsMreBi.28.a-GFP fusion
proteins. Expression of these fusion proteins was induced at 6 hpi or 16 hpi with 10 nM aTc.
At 10.5 hpi or 20 hpi, the samples were fixed (3.2% Formaldehyde, 0.022% Glutaraldehyde in
1X PBS) for 2 min and permeabilized with 90% methanol (MeOH) for 1 min. These samples
were stained for major outer membrane protein (MOMP; red) with GFP imaged in green. The
arrowheads indicate the CsMreBi.23.-GFP localized at the membrane (see also Figure 4).
Images were acquired on a Zeiss LSM 800 confocal microscope with 63X objective. Scale bar

= 0.5 um (10.5 hpi) or 1 pm (20 hpi).

Supplementary Figure 6. The localization of various truncated chlamydial MreBs in C.
trachomatis 1L.2. (A) Representation of the various truncated chlamydial MreBs tested. The
blue and red residues represent the extended N-terminus and predicted amphipathic helix,
respectively. (B) C. trachomatis serovar L2 transformants containing aTc-inducible vectors
encoding the truncated MreBs were used to infect HeLa cells. At 16 hpi, expression of the
MreB 6xH constructs was induced with 10 nM aTc, and these samples were fixed (3.2%
Formaldehyde, 0.022% Glutaraldehyde in 1X DPBS) at 20 hpi for 2 min and permeabilized
with 90% methanol. The samples were stained for major outer membrane protein (MOMP; red)
and six histidine tag (green). Images were acquired on a Zeiss Imager.Z2 equipped with an
Apotome?2 using a 100X objective. The white box represents the cells which are zoomed in at

the upper right. Scale bar =2 um.

Supplementary Table 1. List of Plasmids, Strains, and Primers Used in the Study

Construct Plasmid Relevant genotype Ori 3:}‘:;;22
pASK-GFP-

mKate-L.2 bla Prer::gfp ColE1 (1)
(pTLR2)

pTLR2- . .

mreB 6xH bla Pret::Ctr_mreB_6xH ColEl This study
pTLR2- . .

mreB 67 6xH bla Prer:: AN66nt Ctr_mreB_6xH ColEl This study




pTLR2-

mreB 85 6xH bla Prer::AN84nt Ctr_mreB_6xH ColEl This study

E;:ZI; 29_7 6xH bla Prer:: AN96nt Ctr_mreB_6xH ColEl This study

g;LI;i—mreB— bla Prer::Ctr_mreB-gfp_sw ColEl This study

g;u;i'mrelg 07 | pla Prer:ANG6Nt Ctr mreB-gfp_sw ColEl | This study

g;u;i'mrelg 5371 bla Prec:ANS4nt Ctr_mreB-gfp._sw ColE1 | This study

g;u;i'mrelg 7 | bla Prec:ANO6nt Ctr mreB-gfp sw ColEl | This study

pBAD33 cat Para plSA (2)

%]31?7222_ cat Para::Ec_mreB pl15A This study

pBAD33-mreB cat Para::Ctr_mreB pl5SA This study

552??6’?7" cat Para::AN66nt Ctr_mireB plSA | This study

pBAD33G cat Para::gfp pl5A This study

51]?”23?39365_ cat Para::Ctr_mreB1-96nt-gfp pl5SA This study

552;?113_ cat Para::Ctr_mreB1-84nt-gfp pl5A This study

51]?”23]?36395_ cat Para::Ctr_mreB1-69nt-gfp pl5SA This study

pBAD33G-

mreB1-69nt cat Para::Ctr_mreB1-69nt Ctr_mreB1-69nt -gfp pl5A This study

duplicate

552;]2? ?;gl_t cat Para::Ctr_mreB67-96nt-gfp pl5A This study

pBAD33G-

mreB67-96nt cat Para::Ctr_mreB67-96nt Ctr_mreB67-96nt-gfp pl5A This study

duplicate

%]31:2213;(}_ cat Para::Ec_mreB-gfp pl5A This study

%génDri;Gz_z cat Para::AN21nt Ec_mreB-gfp pl5A | This study

pBAD33G-

mreB1-84nt- cat Para::Ctr_mreB1-84nt-AN21nt Ec_mreB-gfp pl5A This study

Ec mreB 22

pBAD33G-

mreB1-69nt- cat Para::Ctr_mreB1-69nt-AN21nt Ec_mreB-gfp pl5A This study

Ec mreB 22

IEE’?}? 3;2;}6791{’ cat Para::LTK, L22R Ctr mreB.son-gfp pl5A This study

-69nt

pBAD33G-L7K,

L22R, F25K | cat Para::L7K, L22R, F25K Ctr_mreB | sm-gfp pl5A This study

mreB i son

%132}223(}_ cat Para::C. suis_mreB.con-gfD pl5A This study
1-69nt

%132}22??_ cat Para::C. suis_mreB.smrgfp pl5A This study

-84nt
pBAD33G-L7K, |cat Para:L7K, L22R Ctr_mreBrgo~ AN21Int | pI5A | This study




L22R  mreB.son- | Ec_mreB-gfp
EcmreB 22
E]?;I?, 33G_LIZ2KS’K cat Para::L7K, L22R, F25K Ctr_mreB.s4~ AN21nt pISA This study
Ec_mreB-gfp

mreB | -sin ~
pBOMB4-Tet bla Pret::mCherry PNmen::gfp pUCI9 | (3)
pBOMB-G-Tet bla Pret::mCherry pUC19 | This study
Z}ﬁgﬁgfggt- bla Prer::Ctr_mreB1-69nt-gfp pUC19 | This study
Zﬁ%ﬁfg‘gt‘ bla Prer::Cir_mreB1-84nt-gfp pUCI9 | This study
pBOMB-G-Tet-
L7K, L22R | bla Prer::L7K, L22R Ctr_mreB1-69nt-gfp pUC19 | This study
mreB1-69nt-gfp
pBOMB-G-Tet-
L7K, L22R | bla Prer::L7K, L22R, F25K Ctr_mreB1-84nt-gfp pUC19 | This study
mreB1-84nt-gfp
%En?}:;igiz; bla Prer::C. suis_mreB1-69nt-gfp pUCI9 | This study
Ié]:n?}zl; ig;};eg;j bla Prer::C. suis_mreB1-84nt-gfp pUC19 | This study
pKT25 aph Plac::t25 pl5A 4
pKT25-mreB aph Plac::t25-Ctr_mreB pl5A 5
pKT25-mreB_67 | aph Piac::t25-AN66nt Ctr_mreB pl5SA This study
pKT25-mreB_85 | aph Piac::t25-AN84nt Ctr_mreB pl5SA This study
pKT25-mreB_97 | aph Piac::t25-AN96nt Ctr_mreB pl5SA This study
pKT25-Ec_mreB | aph Piac::t25-Ec_mreBsw pl5A (6)
pKT25-zip aph Plac::t25-zip pl5SA 4
pUTI18C bla Plac::t18 ColEl 4
pUT18C-mreB bla Plac::t18-Ctr_mreB ColEl 5
pUTI18C-mreB_67 | bla Piac::t18-AN66nt Ctr_mreB ColEl This study
pUTI18C-mreB_85 | bla Piac::t18-AN84nt Ctr _mreB ColEl This study
pUTI18C-mreB_97 | bla Piac::t18-AN96nt Ctr mreB ColEl This study
pUTI18C-rodZ bla Plac::t18-Ctr rodZ ColEl (@)
pUTI8C-ftsK bla Plac::t18-Ctr ftsK ColEl 5
pUTI18C-ftsKN bla Piac::t18-N-terminus of Ctr_fisK ColEl 5
pUTISC- bla lacl Piac::t18-Ec_mreBsy ColEl | (6)
Ec_mreB
pUTI18C-zip bla Piac::t18-zip ColEl 4
pFB112 tet sdiA ColEl €))
pFB124 aadA cl857(Ts) Par::mreC mreD-LE pSC101 | (8)

E. coli Source of

Strain Relevant genotype Reference

. . Lab
MG1655 | F, lambda, rph-1 .
strain
FB17 dadR trpE trpA tha mreBCD<> fit (8)
DHTI F- glnV44 (AS) recAl endAl gyrA96 (Nal®) thi-1 hsdR17 spoTlI rfbD1 cya-854 ilv- )
691 ::Tnl0 (TetR)

P2733 FB17 pFB112 pFB124 (8)




Primer name Sequence Features Usage
for
lciwer. d case lfor amplification
mreB tttgtttaactttaagaaggagata Eoillssrg,tl cti Ogver ap of mreB into
5'/pTLR2/LIC F | ATGAGCCCATACCGCAGC pTLR2
ccatttttcacttcacaggtcaacc i)(i:;irli d casoev erf;); for ) )
mreB6XH/pTLR2 | ttaatggtgatggtgatggty construction. adds amplification
/R %éCTAAACTCTCTTTTCGTTTCTTCAAT 6xH to  mreB I(;fl‘“LnI/lzrzeB nto
sequence
lower case for for
mreB 1 5'/pBAD ticgageteggtacceggggatect plasmid . overlap amplification
33F tttgtttaactttaagaaggagatataca COI.lStI'UCtIOIl, adds of mreB into
ATGAGCCCATACCGCAGC Shine-Dalgano BAD33
(SD) sequence P
ttcgagctcggtaccc atcct lower ' case for | for
mreB_67 5'/pBA tttggtttgaact%tiagaaggagggatatacaatg plasmid . overlap | amplification
D33/F GGTCGTTTCGATCGTGTATTTAATTTTT | Sonstruction, adds | of ~ — AN66nt
TTTC Shine-Dalgano mreB into
(SD) sequence pBAD33
lower case for for . .
mreB ctagaggatccecgggtaccgagct lasmid  overla amplification
3'/pBAD33/LIC | TCATACTAAACTCTCTTTTCGTTTC P . P of mreBs into
R construction pBAD33
lower case for for
gcteggtacecggggatect plasmid overlap . .
}EchreB/pBAD33 tttgtttaactttaagaaggagatataca construction, adds 2?1)112521:1223
ATGTTGAAAAAATTTCGTG Shine_Da]gano . —
(SD) sequence into pPBAD33
lower case for for . .
EcmreB/pBAD33 | caagcttgeatgectgeagg plasmid  overlap amplification
/R TTACTCTTCGCTGAACAGG construction F)f Ec_mreB
into pBAD33
lower case for | for
tgggctagegaattcgaget plasmid overlap | amplification
glreB/pBAD33G/ tttgtttaactttaagaaggagatataca construction, adds | of  mreB I-
ATGAGCCCATACCGCAGC Shine-Dalgano 96nt into
(SD) sequence pBAD33G
for
mreB1- gtcgactctagaggateece ¢ lower. case for | amplification
96nt/pBAD33G/R AAAAAAATTAAATACACGATCGAAAC | plasmid . overlap | of mreE_]-
G construction 96nt into
pBAD33G
for
amplification
Underline for | of mreB_1-
Ctr TATATGGTACCTGATTAACTTTATAAGG | Kpnl site 69nt and 1-
L2/mreB/pBAD/5 | AGGAAAAACATATGAGCCCATACCGC 84nt into
' AGCTTATAT pBAD vectors
for
Ctr Underline for | amplification
L2/mreB_69/pBA | CGCCCTCTAGAACCCAACGCCTTGTT | Xbal site of mreB 1-
D/3' ATACAGACGGTTAGA 69nt into




pBAD vectors

for

Underline for amplification
Ctr Xbal site of mreB 1-
L2/mreB_84/pBA | CGCCCTCTAGATACACGATCGAAACG 84nt into
D/3' ACCCAACGCCTTGTTATAC pBAD vectors
lower case for | for
mreB 67- gcteggtacccggggatect plasmid . overlap | amplification
R4D /p_B AD33/F tttgtttaactttaagaaggagatataca construction, adds | of mreB 67-
ATGGGTCGTTTCGATCGTG Shine_Da]gano 84nt_gfp from
(SD) sequence gBlock
for
caagcttgcatgectgeagg lower. case for | amplification
GFP/pBAD33/R TTATTTGTATAGTTCATCCATGCCATG plasmid . overlap | of mreB_67-
construction 84nt-gfp from
gBlock
for
CCCCCGAGCTCTGATTAACTTTATAAG | Underline for Sacl | amplification
GAGGAAAAACATATGCTGAAAAAATT | site of Ec_mreB
Ec mreB/pBAD/5' | TCGTGGCATGT into pBAD33
for
Underline for Sacl amplification
Ec CCCCCGAGCTCTGATTAACTTTATAAG | gio of  AN2Int
mreB_22/pBAD/ | GAGGAAAAACATATGTTCTCCAATGA Ec_mreB into
5' CTTGTCCATTGA pBAD33
for
Underline for Sall amplification
Ec ite of Ec mreB
mreB/pBAD33G/ | ATAATGTCGACCTCTTCGCTGAACAG | into
3 GTCGCCGCCGTGCATGTCGATC pBAD33G
for
amplification
of mreB 1-
gatctaaagaggagaaaggatctgc lower. case for 69nt and 1-
ATGAGCCCATACCGCAG plasmid overlap | g gyceq
mreB/pBOMB/F construetion with gfp into
pBOMB-G-
Tet
for
amplification
of  mreB 1-
tttgaatggtcgaccggtac lower. case  for 69nt and 1-
GFP/PBOMB/R | 1o ATTTGTATAGTTCATCCATGCCATG | Plasmid overlap | g\ oo
construction . .
with gfp into
pBOMB-G-
Tet
for
ctgcagggtcgactctagag lower. case for amplification
mreB_4/T25/F | A\ GCCCATACCGCAGCTTATATAAG plasmid “overlap | \w% B into
construction
pKT25
ctgcagggtegactctagag lower case for | for
mreB_67/T25/F | GGTCGTTTCGATCGTGTATTTAATTTTT | plasmid overlap | amplification
TTTC construction of AN66nt




mreB into
pKT25
for
ctgcagggtogactctagag lower. case for | amplification
mreB_85/T25/F TTTAATTTTTTTICCGGG plasmid . overlap | of AN$4nt
construction mreB mto
pKT25
for
ctgcaggatcgactctagag lower. case for | amplification
mreB_97/T25/F TCCGGGAATGTTGGTATC plasmid . overlap | of AN?6nt
construction mreB mto
pKT25
lower case for for . .
tcacgacgttgtaaaacgacggccg plasmid  overlap ampllﬁcatlpn
mreB_1101/(pKT | TCATACTAAACTCTCTTTTCGTTTC . of mreBs into
25)R construction pKT25
for
actgcaggtcgactctagag lower. case for amplification
mreB_4/T18/F AGCCCATACCGCAGCTTATATAAG plasmid “overlap | 0% B0
construction
pUTI8C
for
actgcaggtcgactctagag lower case for | amplification
mreB_67/T18/F GGTCGTTTCGATCGTGTATTTAATTTTT | plasmid overlap | of AN66nt
TTTC construction mreB into
pUTI8C
for
actgeaggtcgactctagag lower. case for | amplification
mreB_85/T18/F TTTAATTTTTTTTCCGGG plasmid . overlap | of AN$4nt
construction mreB mto
pUTI8C
for
actgeaggtcgactctagag lower. case for | amplification
mreB_97/T18/F TCCGGGAATGTTGGTATC plasmid . overlap | of AN?6nt
construction mreB mto
pUTI8C
lower case for for . .
accatattacttagttatatcgatg plasmid  overlap amplification
mreB_1101/(pUT | TCATACTAAACTCTCTTTTCGTTTC . of mreBs into
18C)R construction pUTI8C
Underline for for . .
Ct009/rodZ/BAC | ATATAGGATCCAGGTAGAGCAAACCA | o o amplification
TH/5'BamHI GGGGAATTAC of rodZ
Underline for for . .
Ct009/rodZ/BAC | AGGGTGGTACCTTAGAAAAGGTTGAA | oo+ oo amplification
TH/3'Kpnl TAGATTCCCTAG P of rodZ
for
Underline for 2r;1p11ﬁcat10n
Ct739/ftsK/BAC | ACTAGCTGGTTCTAGATGGAAAAGAA Xbal site ct739(Crr_fis
TH/5’Xbal CGGAAGAAA K)
Underline for for . .
Ct739/ftsK/BAC | CACAGCTAGAGGTACCATTTAATCGTC Kpnl site amplification
TH/3’Kpnl CTGATTTGA of




ct739(Ctr_fis

K)
for
amplification
Underline for | of N-terminus
Xbal site of
Ct739/ftsKN/BA | ACTAGTCTAGATGGAAAAGAACGGA ct739(Ctr_fis
CTH/5'Xbal AGAAA K)
for
amplification
Underline for | of N-terminus
Kpnl site of
Ct739/ftsKN/BA | CTAGAGGTACCATTTGAGAAATTTTAG ct739(Ctr_fis
CTH/3'Kpnl GAGA K)
for
lower case for | amplification
plasmid overlap | of ANG66nt
mreB67 tttgtttaactttaagaaggagata construction mreB nto
5'/pTLR2/LIC F | ATGGGTCGTTTCGATCGTG pTLR2
for
lower case for | amplification
plasmid overlap | of  AN84nt
mreB&5 tttgtttaactttaagaaggagata construction mreB nto
SYpTLR2/LIC F | ATGTTTAATTTTTTTTCCGGGAATG pTLR2
for
ittgtttanctitaaganggagata lower. case for | amplification
atgTCCGGGAATGTTGGTATC plasmid overlap | of  ANS6nt
mreB 97 5'/pTL construction mreB into
R2/F pTLR2
for
lower case for . .
plasmid overlap ampllﬁcatlpn
gfp/pTLR2- ttatccgttaggtggaggtagt construction of gfp into
mreB/LIC F AGTAAAGGAGAAGCACTTTTC pTLR2
lower case for | for
mreB 3' insert | amplification
gfp/pTLR2— cctgatcactacctcc DNA overlap of gfp nto
mreB/LIC R GAGTCCGGACTTGTATAGTTC construction pTLR2
for
¥0wer case for gp amplification
msert DNA .
n'lreB overlap of N—ternn.nus
5/pTLR2/LIC_R cctttactactacctcc construction of mreB into

2

ACCTAACGGATAAGCAGAACCTATAG

pTLR2

lower case for gfp

insert DNA for . .

overlap arnphﬁcatl.on

construction, adds Oi.‘ C—tegm{n?s
mreB caagtccggactc ggaggtagt link residues, OTLnI/l{'ze nto
3'/pTLR2/LIC F2 | GATCAGGAATTGGAGATG GGS P
Ec Underline for for
mreB/BACTH/S' | CCTTGGGATCCTCTGAAAAAATTTCGT | g, iir oo amplification
Bam GGCATGT of Ec mreB
Ec ATATTGAGCTCTTACTCTTCGCTGAAC | Underline for Sacl | for
mreB/BACTH/3' | AGGTCGCC site amplification




Sacstp of Ec_mreB
Ec . for
mreB/BACTH/3' | TATATGAGCTCCCCTCTTCGCTGAACA g?edeﬂme for Sacl amplification
Sac GGTCGCC of Ec mreB
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(A) 1 1o 20

trachomatis [WSEYRSHYE I HHLEEEIREIL
o muridarum  |UsEIHE SHvISFIIN F RREE RSN K|
A suis MElP BIRE LM< B x N s NR L ¥ NS
D, pneumoniae  [Usplupliile 1N F RSN
E ibidis MElP BIRE L Akl x Mg s NR L ¥ N
~ gallinacea MENPEIREILIGKI KNS NRL Y Njy
© psittaci MElP BIRE LAkl s NR L ¥ N[
U abortus MElP BIRE| L Akl NS NR L Y NS
felis vEP BRE L AxMx N s NR L ¥ NI
Simkania . .MgvsaaGKGSLLKKFKOG IMEKLGRITGT
Waddlia .MNKKTETGLRESMNKM.RTS|LENFKNFRGV
Parachlamydia .MS[KKNQSG[LKESFDTMYRSAF[EOLNKFRGA

Protochlamydia .MSKKNQASFKGMANQLYR|SAF[EQOLNKEFRGV

(B)

10 20 30
Amino acid MNKKTETGLRESMNKMRTSLGNFKNFRGVFSNDIGIDL...
2 structure cccccccchhhhhhhhhhhhhhhhhhhhheccceeeec..
Amphipathic(A) score 32224434333444433333432233333222112222...

Extra N-terminal region in Waddlia
Predicted Amphipathic helix residues

Supplemental Figure 2
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2 structure ccccchhhhhhhhhhhhhhhhhhhhhhhhhheececceec..
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