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aaggataattctaaaggtctacttggaataattgatcatttacaggcggtaaagtagaat

gaaagtgttaaaaaataaattttgtttaaattttaaggcttgtatttaggagggttaata

ATGCTATCAAGAAAAAATTATAAGGAAACTATACGAAAACAGACACCTACAAAACAGTAC
M L S R K N Y K E T I R K O T P T K Q Y

TATACTATTAAGAAATTAACTGTTGGGGTTACTTCGGTATTAATTGGTCTATCCTTTATG
Yy T T K K L T Vv G Vv T S V L I G L S F M
YSIRK-G/S type signal sequence
GGAGAACTAGAAGGGGATAGCGTTCATGCGGACACGATGACAGCAAGCAGTGAGTCAACA
G E L E G b s VvV H A D T M T A S S E S T
cleavage T
AGTGTTACGTCGACGACTGCTCAGGATGGTTTAAAAAAATCTCCACAACTCTATTTGCAA
s Vv T S T T A Q D G L K K S P QO L Y L Q

GTTACTGATACAAATAACCCAAGTACACCATTAAGTGCTTCATCCACAGGGACTAGTAAG
v T b T N N P S T P L S A S S T G T S K

AATGTTACCTCATCAGCTGCGGTACAAGTGAAGTCCGCTAGTGATGAAGAAGATAGTGAT
N v T s S A A V Q V K S A S D E E D S D

TCTACACTAGCTAAGGGAGAAAATAAATTTGCTCGGTCAGCAGTAAAAGATTCAGTCACT
s T L A K G E N K F A R S A V K D S V T

GATGGGAAAACAAGTACAGCAGAAATTAATCCGGCAAAATTAAGCAGTCCTGCTTTAATA
bp 6 K T s T A E I N P A K L S S P A L I

ACGCAACTCAACCAATCCTTAGCTAAGAGCAGTACGAGTGATGCAGCAAAAGCTAATGAT
T ¢ L. N O S L A K S s T S D A A K A N D

GAGTTAGAAATTAAAGCAACAGATCCGACTAATTATCCAAACTGTGGCGATGTGTATGGG
E L E I K A T D P T N Y P N C G D V Y G

CCATTATTTGAATTGGATGCTAGCGGACAGCTTGTTAATAAAGATGAAGTTATATCTCTT
p L F E L D A S G QQ L VvV N K D E V I S L

AAAGATATGTATATTTTCCAAATATTGAAATTAGTAAATACAAAAGATAGTGACTTTCAA
Kk b MYy I F ¢ I L K L v N T K D S D F QO

TATGTAATATTAACAATGAATCGTAAAGATACTGCAGATAGGTCTGTATATCTTTTTGTA
y v I L T M N R K D T A D R S V Y L F V

ACTGGAAGCAATTATAGTAATGCTGTTGTTGTTAAAGTAAAGCCAAATGATACTTATGAA
T 6 s N Y S N A V V V K V K P N D T Y E

TTAAGTAAAACTGGATATAGTGTTACTTATACAGAACCAACAACTATAAATGGACATTAT
L s K T 6 Y s v T Yy T E P T T I N G H Y

GTTGATGGAACTTTTTATGTTACAGGAAGTACTTACGATGATGGTTTTATAATGCCAGAT
v b ¢ T F vy vT G S T Yy D D G F I M P D

TGGCAACTGCAGCACCTTCAGATTATATATAGTTTAGGAAATTATGATCCAAGCAATACT
w ¢ L ¢ H L ¢ I I Yy S L G N Y D P S N T

GACGCAACATCAGTTTGTGAAATAATGCCAAGTTATGAAAAGGTACCGGTAATTAAATAT
p A T Ss v ¢ E I M P S Y E K Vv P V I K Y

AGTGGAGTACCTTCAAATATTAGCCAACCTAAGGTTTACATTACCGGGTTTACGGGTCAA
s 6 v p S N I S Q P K V Y I T G F T G Q

GAGTTTAACGTTACAGATATTATTAACAATTATAAGAAAGTTTTTAAGGGCTACTATCTT
E P NV T D I I N N Y K K V F K G Y Y L
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CAAAATCCTAATGTGGCGTCCATGGGAACTCTTTCCCAATTTGAGAATGGTGGTTATTAC
g N P NV A S M G T L s Q F E N G G Y Y

TTAAAGACATATTATGATAATGATGGTAATGTTGACTTTAAGGGCTTGTATCATCAAATT
L Xx T vy ¥y D N D G N V D F K G L Y H O I

GATGATCAGGGAACAATGAGTGTGAGTGTTCTTAATGCAGATAATAAAACAATTGTTGGA
b b o G T M S Vv S v L N A DN K T I V G

CCTGAAAATATTCTTGCTGGTAAATCGCATAACTTTAACTTTAATGGTCATAACTGGATT
P E N I L A G K S H N F N F N G H N W I

GCGCGGAATCCTTATGTCACTAGTTCAGCTCACGAAGTCATATTAAAGTATGCTAAGTTA
AR N P Y V T s s A H E V I L K Y A K L

GGTTCAGTTATTCCTGTTGATGAAAACGGAAATAAAATAAACGATGGATGGCAATATGTT
G s v I p V D E N G N K I N D G W Q Y V

AATGATCCAGATGATGCTTCCAAAGCCACTAGCCCATATGAAAAAGCGCCAGTTATCGAT
N D P D DA S K A T S P Y E K A P V I D

GGTTATGTAGCTGTAAATCCAGATGAAACGATCGTTCTTCCTCATAACTTAAGTAGTGAC
G Yy vaAaA VvV NP D E T I V L P H N L S S D

ACAAAGATTTATTACCGAAAGAGGATTAAAGTTACCTATAGTGGTAGTGACAGCAAGACC
T K I Y Y R K R I K Vv T Y S G S D S K T

repeat 1
TACGATGGTAACCCAGCTAACTTCGAGCCAACGACAGTTCAGTGGAGTGGCTTGAAAGGA
Y D G N P A N F_E P T T V. QO W S G L K G

CTGAACACTTCAACCTTAACGTCCGCTGACTTCACGTGGAATACTGCGGATAAGAAGGCA
r N T S T . T S A D F T W N T A D K K A

CCAACGGATGCCGGTAAGTACACACTTAGTTTGAATACGACCGGAGAAGCAGCCTTACGT
p T D A G K Yy T 1. S L N T T G E A A L R

AAGGCTAACCCGAACTATGATCTCAAGACAATTAGCGGTAGTTACACCTACACGATTAAT
K A N P N Y D L K T T S G S Y T Y T I N

CCACTAGGGATTGATAAAGTTACCTATAGTGGTAGTGACAGCAAGACCTACGATGGTAAC
P L 6 I D K VM T ¥ S5 G S8 D S5 K T Y D G N

repeat 2-»

CCAGCTAACTTCGAGCCAACGACAGTTCAGTGGAGTGGCTTGAAAGGACTGAACACTTCA

A N E E P T T N Q. W .S G L B G L N T S

T L T S A D F T W N T A D K K A P T D A

G XK Y T L S L N . T T G E A A L R K A N_P

Noox. . b L. g ... .S . G&G.s. X T Y T T N P L G L
GATAAAGTTACCTATAGTGGTAGTGACAGCAAGACCTACGATGGTAACCCAGCTAACTTC
D K _V T ¥ S G S D S K T Y D G N P A N F

repeat 32
GAGCCAACGACAGTTCAGTGGAGTGGCTTGAAAGGACTGAACACTTCAACCTTAACGTCC
B P T T V QO W S G L K G L N T S T L T S

GCTGACTTCACGTGGAATACTGCGGATAAGAAGGCACCAACGGATGCCGGTAAGTACACA
A D F T W N T A D K K A P T D A G K Y T

CTTAGTTTGAATACGACCGGAGAAGCAGCCTTACGTAAGGCTAACCCGAACTATGATCTC
L s L N T T G E A A L R K A N P N Y D L

AAGACAATTAGCGGTAGTTACACCTACACGATTAATCCACTAGGGATTGTGACTGTAAAT
kKT I S G sSs Yy T Yy T I N P L G I V T V N
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TACAAGGGCTATGATAAGAAAGTCTATGATGGTCAACCTGGAACGATTAATCCGGGTAAA
Yy K 6 ¥y D K K v Yy D G 0 P G T I N P G K

TTAACGTGGAGTAAGTTGCCAGATGGTACTTCATTGAAGATGCCAACATGGAGTATAGAT
L T w S K L p D GG T S L K M P T W S I D

GATTTCGCTTGGGAAACAGCTGATGGCTTAGCACCAACGGCAGTAGGAACTTATCGGATT
b ¥ A W E T A D G L A P T A V G T Y R I

ATCTTGACGGATGCTGGTAAGGCTGCACTAAAGAAGATTAATCCAAATTATGACTTAAGC
I ...T b A G K A A L K K I N P N Y D L S

AGTATTACTGGTGTCTTTACTTATGAAATTAAGCCAGCACAGACACCAGAAATCTTAGGC
s 1 T G v *F T Y E I K P A O T P E I L G

CAAACACCTGAGCAACAACCAGGCCAAAATACTAATCAATCAGGAGCTGAAAACGGCTTT
c T p E O QO P G QO N T N Q S G A E N G F

GGTTCTTCTACAAGGCCTAATGCATCAACTAACTCCAATCTTAATCAACTTCCACAGACT
G s s T R P N A S T N S N L N Q L P QO T

GGTAATGAGCATTCTAATACTGCACTTGCTGGTCTAGCATTGGCTTTCTTGACTGCTATG
G N E H s N T A L.A.G.L  A. L A F L. T A..M

L..G...L..G K _ K R K H D *

agctatgtagtgtttcgtaattgtttgagaaagagattagtgcttcgtcaagaagtactg

atgagaaaatagaataagttttcaagcagctcgtgtctggaatttggcatgagctgttct
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Fig S1. Nucleotide sequence and the deduced amino acid sequence of cmbA based on the

draft genome sequence of L. reuteri ATCC PTA 6475 (GenBank: ACGX02000000). Features

of the sequence are indicated as follows: underlined nucleotide sequence: putative promoter

sequence (last nucleotide, position -60, predicted transcription start) and a predicted

transcription termination sequence; dotted underlined nucleotide sequence: consensus Shine

Dalgarno sequence; nucleotides in bold at positions 4 and 1221: these Cs were changed to Gs

in the cloned gene to introduce and remove Ncol sites, respectively (see main text for details);

amino acid sequence in bold: YSIRK-G/S like motif in signal sequence; underlined amino

acid sequence: the cell wall anchoring motif LPXTG; dotted underlined amino acid sequence:

membrane spanning domain; double underlined amino acid sequence: positively charged tail

(membrane anchoring). The signal sequence and the tandem repeats are indicated under the

amino acid sequence. Greyed out region represents the sequence missing in the cloned cmbA

obtained in this study.
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(Promoter predicted by: Neural Network Promoter Prediction,
http://lwww.fruitfly.org/seq_tools/promoter.html; Transcription terminator predicted by:
ARNold, http://rna.igmors.u-psud.fr/toolbox/arnold/; Signal sequence predicted by: SignalP

4.1 Server, http://www.cbs.dtu.dk/services/SignalP/)
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Mutagenesis scheme for putative surface protein genes and sortase gene in L. reuteri 6475. All mutations were done by creating a stop

codon early in the genes (leading to truncated proteins of a size 15% or less of the full proteins). The sites for the mutations were
generally chosen based on the ease of creating a suitable restriction site used in the screening. Mutants were verified with sequencing.
For details of the procedure, see van Pijkeren & Britton (2012).

Table S1. Mutation of putative surface protein genes and sortase gene in L. reuteri 6475.

Locus tag Designation | Amino acid Recombineering oligo® Screen oligo#l Screen oligo#2 Screen oligo#3

HMPREF0536 change (5°->3") (5°->3%) (5°->3%) (5°->3%)

10633 cmbA (135X), (G361) tactattaagaaattaactgttggggt | gcaaactcaaaatat ctagttctcccataa | NA®
tacttcggtattaTGAATtctatcctt gaagaagctatagaa aggatagaattca
tatgggagaactagaaggggatagcgt
tcatgcgga

10255 SrtA (V26X) tccctactaagtaagacttaatctgtt | ttgtactgttactgg | actttacaaaatcag | atcgattaataccat
ggttaaaaattaaCTAaactgatacca tatcagtttag aaaacatttgcgt tggagcaattac
gtaacagtacaacaaccgctgtccacc
gt

10146 10146 (A88X), (D89l) tctttcgtttgtttaacttgattctta | aacgaatgggattaa | attcttattagaatc | NA
ttagaatcgacattttgaATTCAgtct agattagtttcaatg gacattttgaattca
gccaaattttgattagcaatattaaga
tcattattt

11993 11993 (Y51X), (A521) gattgcaattgtgcaagttgctgatca | gttgcaagagatgct | caagtaagtaatgac | cgtgggaacaggttt
gcagttgcccgaacttgAATTCaagta tcagcattttt caagttacttgaatt gaaaaaatttaaatt
acttggtcattacttacttgtgcatta
ttttgacta

10154 10154 (Y70X), (Q71A), | ccatgcaggtcattgattcctaaaatc | tgggatattaacggt | taaaatctgaactgg | agtatggttgcattc

(N72Y) tgaactggaatgtcatAAGCTtatttg | gagtggtaaat aatgtcataagct caaatgggatt
gctaggtcagaccaatcagtagtcgtt
tgcggagta
10802 10802 (D73E), (Q74A), attttttgatatgtatcattaactaac | acaagacaaaatgga | ttcttaaggaaccac | NA
(Q75X) tgttgactatcgatttAAGCTtcttta | ttgctatgtgg cagcatcattt
acttgttgtgcagttacaagagctgat
tgattttca

 mutated bases are in bold uppercase; ® NA, not applicable
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Table S2. Primer/probes used in this study

Name

Direction

Oligonucleotide primer sequence

Primers used for cloning of cmbA

cmbA-fl

cmbA-f2

cmbA-rl

cmbA-r2

Forward start

Forward middle

Reverse middle

Reverse end

Primers used for sequencing

cmbA-seqfl
cmbA-seqf2
cmbA-seqf3
cmbA-seqfd
cmbA-seqr3
Sip3

Sipl6

Primer/Probe used for real-time PCR

CmbA (lar_0958)
CmbA (lar_0958)
CmbA (lar_0958)

SecY (Ir_0469)
SecY (Ir_0469)

SecY (Ir_0469)

Forward (1)
Forward (2)
Forward (3)
Forward (4)
Reverse
pSIP411

forward
pSIP411 reverse

Forward
Reverse
Probe!

Forward
Reverse

Probe’

5’-ATGCACCATGGTATCAAGAAAAAATTATAAGGAAAC-3’

5’-
ATCTTCAAAATCCTAATGTGGCGTCGATGGGAACTCTTTCCCA
ATTTG-3’

5’-GACGCCACATTAGGATTTTGA-3’

5’-ATGCATCTAGACTAATCATGTTTACGCTTC-3’

5’-CTCCACAACTCTATTTGCAA-3’
5’-GTGACTTTCAATATGTAATATTAA-3’
5’-GTCGATGGGAACTCTTTCC- 3’
5’-GGGCTATGATAAGAAAGTCTA-3’
5’CGTTCCAGGTTGACCATCA-3’
5-GTCTAAGGAATTGTCAGATAGGC-3'

5-ATTAGTCTCGGACATTCTGC-3'

5’-ATCCAAACTGTGGCGATGTG-3’
5’-AAGCTGTCCGCTAGCATCCA-3’
6FAM-ATGGGCCATTATTTG-MGBNFQ

5’-CCGCGTTTTGTTGAATGGA-3’
5’-TCGGGTTGCTTGATTAAGTTTTC-3’

6FAM-TAAACAAGGAGAAGTAGGACGG-MGBNFQ

Taq probes, 6-FAM (6-carboxyfluorescein), MGB (6-carboxytetramethylrhodamine).
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Table S3. Expression of cmbA (QRT-PCR)

Strain Fold change® Fold change®
Mean SD

6475(pSIP-cmbA) Vs 6475(pSIPA)° 355.9 88.2

6475 cmbA (pSIP-cmbA) VS 6475 cmbA (pSIPA)° 456.2 179.2

6475 cmbA (pSIP-cmbA) Vs 6475(pSIP-cmbA)b 0.9 0.1

2-AA

*Fold change in cmbA expression was calculated by the AACt method (2724“"). The presented

values are mean=SD from two independent experiments.
Comparison of SpplP induced cultures

Quantitative real-time reverse transcription PCR of cmbA expression

cmbA gene expression was determined by quantitative real-time reverse transcription PCR
(gRT-PCR) in samples from Caco-2 adhesion assay to determine chromosomal and vector
expression of cmbA. At the start of the Caco-2 adhesion experiments, an aliquot of the
bacteria culture was mixed with RNA protect Bacteria Reagent (Qiagen) and frozen at -80 °C
until RNA isolation. Purification and extraction of total RNA was done using the RNeasy
Mini kit (Qiagen) according to manufacturer’s instructions. NanoDrop was used to test the
quality of RNA, and only samples with satisfactory quality were used for gRT-PCR. The
gRT-PCR was performed as described previously (Rode et al., 2007) using primers and
Tagman® probes designed with Primer Express® Software v3.0 (Applied Biosystem) (primer
and probes are listed in Table S1). The target site of the cmbA primer and probe set was
upstream of the cmbA nonsense mutation. Relative gene expression was calculated by the ACt
method, using secY as the endogenous reference gene (Wall et al., 2007). There was no
difference in the amplification efficiencies of cmbA and secY. Fold change in gene expression

was calculated using the AACt method (2**“") (Livak & Schmittgen, 2001).



Supplementary material
Jensen et al.
Lactobacillus reuteri cell and mucus binding protein

References

Livak, K. J. & Schmittgen, T. D. (2001). Analysis of relative gene expression data using

real-time quantitative PCR and the 2(-Delta Delta C(T)) Method. Methods 25, 402-408.

Rode, T. M., Langsrud, S., Holck, A. & Moretro, T. (2007). Different patterns of biofilm
formation in Staphylococcus aureus under food-related stress conditions. Int J Food

Microbiol 116, 372-383.

van Pijkeren, J. P. & Britton, R. A. (2012). High efficiency recombineering in lactic acid

bacteria. Nucl Acids Res 40, e76.

Wall, T., Bath, K., Britton, R. A., Jonsson, H., Versalovic, J. & Roos, S. (2007). The early
response to acid shock in Lactobacillus reuteri involves the ClpL chaperone and a putative

cell wall-altering esterase. Appl Environ Microbiol 73, 3924-3935.



