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Quorum sensing — Cell-to-cell communication in bacteria

Quorum sensing (QS) is a widespread process in bacteria that employs

autoinducing chemical signals to coordinate diverse, often cooperative

activities. 0 o
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Figure 1: E. coli Accumulate and Deplete Al-2 in the Gut
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Figure 2: Streptomycin Changes Intestinal Microbiota
Load and Composition
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Figure 2: Streptomycin Changes Intestinal Microbiota
Load and Composition
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Figure 3 : E. coli Colonization Levels and Total Microbiota Load
in Streptomycin-Treated Mice
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Figure 4 : Microbiota Composition of Streptomycin-Treated Mice
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Figure 4 : Microbiota Composition of Streptomycin-Treated Mice
Differs in the Presence of AlsrK Mutant E. coli
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Figure 5: Colonization with AlsrK Mutant Bacteria Changes the Relative Abundance
of the Major Phyla
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Figure 6 : Higher Prevalence of LuxS Orthologs in the Complete
Genomes of Bacteria Belonging to the Firmicutes
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Advantages / Issues with gain-of-function in vivo screening
method

- Can study essential genes

- Can study synergistic effects with the host

- Using E. coli as a host species for the library allows the study of genes from intractable
and even un-cultivable organisms

- Still requires reasonable DNA input
- Functions studied are dependent on the host gene network (operons incomplete etc...)



Figure 1 : Experimental design

Library construction

Backbone vector Donor genome:

RBS insert Seclrokies
pLiet-O o thetaiotaomicron
rrnB
pi15a Shear
Lambda orngin Extract
to
l Linearize ~2-5kb
Ligate
Transform

9

Library recipient: Escherichia coli
~100,000 library members

In vitro selection

e N
Luria broth +0O,
mouse chow -O2

Batch culture passaging

Day 0 2 4 315 10 12

Sequence

In vivo selection

luciferase

Do
@/ library @I

Colonize GF mice

fecal pellet A=

collection . .

n I n n
Day 050751517525 347 1014 21 2528

7
R IR RN N I

Sequence




Figure 2 : Input library characterization
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Figure 3 : In vivo selection experiments
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Table 1. Statistical testing of in vivo selection of Bt genes.

TA-RA TA-NEC
Gene Annotation g-value g-value
BT_0297 outer membrane 3.06E-02 4.08E-04
lipoprotein SilC
BT_0370 galactokinase 114E-03 5.94E-06
(3.25€-03) (6.95E-09)
BT_0371 glucose/galactose transporter 114E-03 350E-02
(314E-03) (4.21E-05)
BT_0477 D-glycero-alpha-D-manno- 167E-Q2 132E-02
heptose-17-
bisphosphate
7-phosphatase gmhB)
BT_0478 hypothetical protein 177E-03 247E-02
BT_1510 hypothetical protein 3.85E-02 110E-03
BT_1511 outermembrane 438E-Q2 733E-04
protein OmpA
BT_1730 dTDP-4-dehydrorhamnose 3.86E-02 3.45E-04
reductase (rfbD; rm D)
BT_1731 hypothetical protein 438E-02 880E-03
BT_1757 fructokinase 1S8E-02 250E-03
BT_1759 glycoside hydrolase 119E-02 258E-04
(2.48E-07) (1L21E-09)
BT_1771 cell surface protein 438E-02 4.00E-03
BT_4265 GMP synthase (guaA) 3.86E-02 333E-02




Figure 4 : BT_3759 glycoside hydrolase

A BT 1757 BT 1758 BT 1759

biddd

0 10 20 20
Sme (days)




Figure 4 : BT_3759 glycoside hydrolase
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Figure 5 : BT_0370 galactokinase and BT_0371 glucose/galactose transporter
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Table 2. Cenetic variants in mouse-isolated dones identified by whole-genome sequencing.

Variant position on
Insert locus and Cenomic Escherichla Variant impact
Sample size (kb) galk+/ - coll genome and coverage
NEB Tudo contml - S
Day7 Mauselcione 1 BT_17 (25) ;K-
Day7 Mausel clone 3 8T_(B70 (40) ;|- SNV B7E57G>T AR (20
[34/32 reads)
Day7 Mausze2 cones BT_B70 (&3) P!
Day7 Mause 3 done 1 BT_17S (1) PIK-
Day7 Mause & done & BT_B70 (41) -
Day7 Mause5 done 2 BT_175 (25) P+
Day7 Mauses done & BT_17% Q1) Cu-
Day 28 Mousel cionel BT_17 (25) |+ SNV 3E00 AC ey (F7S)
R7RA73 reads)
Day 22 Mouse 2 done 1 BT_17% (25) e
Day 22 Mouse 3 done 1 BT_175 (25) K-
Day 28 Mouse 4 done 1 BT_17S (25) PiK+
Day 28 MouseS done 1 BT_17 (25) K+
Day 22 Mouse S done & BT IS &2 P
Day 28 Mouse - Pik+
7 done 1 hux comtrd
Day 28 Mouse - R 1 SNV BSETGHA oyaA GUSS 12122 mads)

10 clone 2 hux comtra

2 SNV TEESL0HA
3 FplEmd SNVETTT2T>C

imergenc, between hEW
and vaZ [102/108 reads)
taY promoter (-35)
[225/229 mads)




Supp Figure 4 : coG distribution of sequenced library
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