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Supplementary Materials and Methods

Bacterial strains and plasmids

The bacterial strains and plasmids used in this study are given in Table S1. Primers are listed
in Supplementary Table S2. Plasmids were verified by restriction analysis and confirmed by
sequencing. DNA fragments for cloning were amplified with Phusion proofreading
polymerase (Thermo Fisher Scientific, Darmstadt, Germany). Escherichia coli strains were
cultivated at 37°C in lysogeny broth (LB) with aeration. E. coli DH5o. was used during
plasmid constructions. Plasmids were moved into E. coli MFDpir (Ferriéres et al., 2010),
which served as the donor in mating experiments with Curvibacter, by chemical
transformation. For cultivation of E. coli MFDpir the medium was amended with 0.1 mM
diaminopimelic acid (DAP).

Construction of plasmid pTW1-mCherry

Plasmid vector pTW1 was constructed by PCR with plasmid pRL153-GFP as template and
primers pRL153 fw and Ptrc rv followed by intramolecular recircularization of the PCR
fragment. We note that the insertion orientation of the P,.::GFPmut3.1 fragment in the
original plasmid pRL153-GFP is reversed as compared to its published description (Tolonen
et al., 2006). To generate plasmid pTW1-mCherry, the open reading frame of mCherry was
PCR-amplified with primer pair mChe fw and mChe rv and cloned blunt-end into the
Eco53KklI restriction site of pTW1. For plasmid delivery into Curvibacter, 0.5 ml of E. coli
MFDpir and Curvibacter (both grown overnight at 30°C with aeration) were mixed, giving a
donor-to-recipient ratio of approximately twenty to one. The bacteria were pelleted by
centrifugation and resuspended in 0.5 ml R2A medium. The cell suspension was spotted onto
non-selective R2A plates and incubated at 30°C for two hours. The cells were recovered in
one ml R2A, serially diluted and plated on selective R2A plates supplemented with 5 pg ml™”
kanamycin.



Construction of Curvibacter sp. strain Fm11

The AflgC deletion in Curvibacter sp. Fm11 was constructed using the gene-targeting plasmid
vector pGT42 for allelic replacement in a conjugation procedure. The ColE-based plasmid
pGT42 (7920 bp) is a derivative of pGT41 (Kickstein et al., 2007) carrying a
selective/counterselective marker cassette containing nptII (kanamycin resistance, Km") and
sacB (susceptibility against sucrose, Suc®) flanked by the unique restriction sites Olil and
Hpal. Plasmid pGT42 was obtained by replacing the segment containing the phage fl-origin
present in the backbone of the source plasmid vector pGT41 with the segment containing the
mobABC genes and the origin of transfer region (oriT) from plasmid pRL153-GFP. For this,
the backbone of pGT41 was amplified by inverse PCR with the primer pair pGT41 fw and
pGT41 rv. Next, the resulting fragment (5863 bp) was phosphorylated and ligated to the
mobABC-oriT containing PCR fragment generated with the primer pair mob-fw and mob-rv.
The flgC gene was identified in the genome sequence of Curvibacter putative symbiont of
Hydra magnipapillata (Csp_A00840; Chapman et al., 2010) using BLAST with
proteobacterial flgC genes as input queries. We note that the genome sequence of Curvibacter
putative symbiont of Hydra magnipapillata (BioProject: PRJEA39967) contains a second
flgC gene (GenBank: Csp D30210). A 795-bp segment upstream of the flgC gene was
amplified from the Curvibacter chromosome using the primer pair flgC up fw and
flgC up rv and inserted into the Olil site of the pGT42. The resulting plasmid pGT42-flgC-
up was cut with Hpal and ligated to the PCR product of a segment downstream of flgC
amplified with the primer pair flgC down fw and flgC down rv, giving plasmid pGT42-
flgC-sub, which carried a AflgC::(nptll sacB) deletion allele embedded into its natural
flanking regions. Delivery of the AflgC::(nptll sacB) deletion allele into Curvibacter gene
was performed through conjugation with E. coli MFDpir carrying pGT42-flgC-sub as
follows. Twenty ml overnight culture of Curvibacter grown at 30°C with aeration
(approximately 4x10°* cells ml") were mixed with 0.5 ml overnight culture of the E. coli
donor strain. The mixture was pelleted by centrifugation, washed with R2A medium,
resuspended in one ml of R2ZA medium, and spotted onto non-selective R2A plates
supplemented with DAP (0.1 mM). After incubation for 18 h at 30°C, the bacterial lawn was
recovered in R2A medium and entire mixture was plated on R2A plates supplemented with
kanamycin (3 pg ml™) and incubated at 30°C. Resulting kanamycin resistant (and sucrose
sensitive) colonies were verified by PCR using a combination of two sets of primer pairs,
each with one primer located within the marker cassette and the corresponding reverse primer
located outside of the cloned chromosomal segment present in the gene targeting plasmid
(i.e., flgC-1j-1/sacB-P-sq and nptlI-3-fw/flgC-1j-3) and additional Sanger sequencing.

Construction of Curvibacter sp. AEP1.3-Gm

A gentamicin resistant (Gm") mutant of Curvibacter (AEP1.3-Gm) was generated by
insertion of a mini-Tn7 transposon downstream of the conserved g/lmS gene (Csp D281230;
GenBank: FN543107.1) into the Tn7-specific attTn7-site, which is identical to the attTn7-site
from E. coli. We used E. coli MFDpir carrying the mini-Tn7 transposon vector pGP-Tn7-Gm
(Crepin et al., 2012) and E. coli MFDpir carrying the transposase expression vector pTNS2
(Chot et al., 2005) as donor strains in a triparental mating procedure with Curvibacter. The
mating protocol was identical to the procedure used for the generation of the AflgC mutant
strain described above, with exception of the two E. coli donor strains carrying the mini-Tn7
transposon vector and the transposase expression vector and plating of the recovered mating
mixture on R2A plates supplemented with gentamicin (2 pg ml™). Gentamicin-resistant
colonies were verified by PCR targeting the Tn7-insertion site with the primer pairs glmS-
F/pTN7R and glmS-R/pTN7L and subsequent sequencing.



Fitness estimates

Standard Darwinian relative fitness (w) (Lenski et al., 1991) was estimated for host-primed
and naive Curvibacter (both carrying pRL153-GFP) in pairwise competition experiments
with the naive wildtype strain in R2A medium. Overnight cultures of the competitor strains
were mixed in a ratio of 1:1 (500 pl of each). Cell densities of each competitor (CFU ml™")
were determined by selective plating (R2A and R2A supplemented with 5 pg ml’
kanamycin). The competition assays were diluted 100-fold in 1 ml fresh R2A medium and
incubated for 24 h. The cultures were then diluted 100-fold in 1 ml fresh medium and
incubated again for 24 hours as described above (i.e., 48 hours of competition in total). The
ratio of the two competitors was determined after 24 and 48 hours by selective plating similar
to the start-up of the experiment. Fitness estimates were determined as described in (Starikova

etal., 2013).

Supplementary Table 1. Bacterial strains and plasmids

Strain or plasmid
Plasmids

pRL153-GFP

pTWI1

pTW1-mCherry
Strains
Curvibacter sp.

AEP1.3
AEP1.3/ pRL153-GFP
AEP1.3/ pTW1-mCherry
Fmll1
AEP1.3-Gm

Relevant genotype and features

Pyc::GFPmut3.1; oriT-mob region of
RSF1010; nptII (Km®)

pRL153-GFP without GFPmut3.1
containing a Eco53kI site downstream of
P,ye; nptll (Km®)

pTWI1 containing P...:mCherry; nptll
(Km®)

wildtype

GFP, Km"®

mCherry, Km®

AEP1.3: AfleC"::(sacB nptIl); Km®
AEP1.3: attTn7::miniTn7(aacCl); Gm"

Reference

(Tolonen et al., 2006)

this study

this study

(Fraune et al., 2015)
this study
this study
this study
this study

" flgC: Csp_A00840; GenBank: FN543104.1 (Curvibacter putative symbiont of
Hydra magnipapillata scaffold HnaUn WGA69518 1). Km®, kanamycin resistance; Gm®,

gentamicin resistance.



Supplementary Table 2. Oligonucleotides used in this study

Name DNA sequence (5' to 3')

pRL153-fw CTCAGCGACTCGACCGGTTCGCTGG
Ptrc-rv CTCTAATTTCTCCTCTTTAATTCTAGG
Ptrc-seq-fw CTCCTGCTCCGGTTTTCCAT
Ptrc-seq-rv CTGGCCGAGGAGATTAACCC
mChe-fw ATGGTGAGCAAGGGCGAGGAG
mChe-rv TTACTTGTACAGCTCGTCCATGC
pGT41-fw CTCACTATAGGGCGAATTGG
pGT41-rv CTCTATTCAGGCGTAGCAACCAG
mob-fw CTGGAGCGCTTTTAGCCGCTTTAG
mob-rv CATGCCTGATAGTTCTTCGGGC
flgC-up-fw GTAAGCCCAGACACTCACCGGC
flgC-up-rv ATCTAGACCCTCTCAAAGGC
flgC-down-fw CTTCTAGACGGCAGGGTTACC
flgC-down-rv AACTTGACGGCTCTGCGGCATC
flgC-r1j-1 TGGGCGGCAATGGAAAAATC
flgC-1j-3 GAGCATTTGATGTCCGCCTG
sacB-P-sq CAGCAGTGCGGTAGTAAAGG
nptll-3-fw AAGCGAAACATCGCATCGAG
glmS-F AAGATCGAGAGTGGCGAAGG
glmS-R TGTGGCTGTGCTTGATCAGT
pTN7R CACAGCATAACTGGACTGATTTC
pTN7L ATTAGCTTACGACGCTACACCC

Bold letters indicate nucleotide exchanges introduced by the primer.
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