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Introduction — Studying intestinal HvKp colonization

Gut carriage rates of hvKp :

Healthy donor gut, 4%—-5.19% (Yang et al, 2022,
China)
Diarrheal patients, 7.8 % (zZhang et al, 2018, China)

Hypervirulent K1 in the community, 4.5%
(Siu et al., 2011, Hong Kong, Taiwan, Singapore)

Naive mice cannot be colonized with SGH10
due to colonization resistance from an intact
microbiome

We used two models of gut perturbation to
allow SGH10 to colonize

Antibiotic perturbation (Ampicillin)
Osmotic perturbation (PEG3350)
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Characterizing the two models of perturbation

Caecal
morphology
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« Ampicillin and PEG models allow for bacterial
colonization

« Ampicillin-mediated colonization leads to
acute and transient inflammation in colon
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Amp permits SGH10 persistence while PEG promotes decolonization

Stool CFU per gram

CFU per segment
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Hypomucoid variants accumulate in Amp-mediated colonization

[\‘ Loss of HMV phenotype (Amp) Loss of HMV phenotype (PEG)
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» KpVP plasmid loss is maintained at around 10%, hypomucoid variants still arise in population that retains plasmid

Stool CFU per gram

% String test negative

Hypomucoid variants also emerge in other hvKp strains
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 Hypomucoid variant emergence also occurs in other strains
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‘a))fmpA promoter and CDS mutations are associated with Amp-mediated colonization

rmpA promoter mutation at position 124,267 rmpA mutation at position 123,928
of refseq NZ_CP025081.1 of refseq NZ_CP025081.1
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» Promoter mutation in PolyT region (11T—10T )
» CDS mutations in PolyG region (10G—9/11/12G, frameshift mutation)

« Both mutations were associated only with Amp-mediated colonization and did not occur in
PEG-mediated colonization



rmpA mutants have a greater competitive advantage in Amp-treated gut

Competition Index
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rmpA mutants had significantly greater competitive
advantage in Amp-treated gut

We did not detect any revertant to wildtype in these
experimental condition
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Different perturbations result in distinct community compositions

« Ampicillin-mediated colonization skewed towards Firmicutes and oxygen-using Proteobacterial bloom

« PEG-mediated colonization favoured Bacteroidota dominance, oxygen-intolerant anaerobes

Observed Richness

= = |

© . .
x ————
"5 .
3 50! = *
£ I
=
Z ==
z 0 5 3 0 5 35
< Amp PEG
Shannon Diversity
> e [
g ; =
E 3 | . : .
| =4
o
€2, *
& - ==
z 0 5 3 0 5 35
4 Amp PEG

Simpson Diversity

o B

0 5 35 0 5 35
Amp PEG

I
|

==

Simpson Index
o
™

o
3

aAlBN

PC2 (22.2%)

0.50 - = A pPEG
PEG (Day 5) h '
B Amp (Day &
0251 rat
A ..'
A PEG (Day 35) °
0.00- .
Al a o4 Amp (Day 0)
-0.25- L JPPTE e

® .
. om P \

Anp (Day 35)

-0.50-
-04 -02 00 02 04 06

PC1 (32.2%)

B oxygen-using [} oxygen-intolerant
B unclassified  variable

vave [

2 oo [
oorcc.
ooeveo |

0 25 50 75 100

Percentage (%)

Day 0

Bacteroides thetaiotaomicron
Enterococcus gallinarium
Bifidobacterium globosum
Erysipelatoclostrifium cocleatum
Actualibacter muris
UBA3282 sp003612405
UBA11940 MGBC111253
Turicimonas muris
COE1 MGBC135202
COE1 sp002358575
UBA11940 MGBC162018
Duncaniella sp001689425
Helicobacter ganmani
UMGS268 MGBC 107741
UMGS268 sp900540705
RC9 sp002298075
COE1 MGBC113610
Acetatifactor MGBC146413
COE1 sp000403215
Duncaniella sp002492665

Enriched in [l Ampicillin [Jlj PEG

I~ Bacteroides thetaiotaomicron

—3

Akkermansia muciniphila
Lactobacillus johnsonii
UMGS1370 MGBC 104963
UBA3282 MGBC 103686
COE1 MGBC113999
f_14_1 MGBC164203
Dorea MGBC107888
Parasutterella excrementihominis
Oscillibacter MGBC 104191
Bifidobacterium globosum
Dubosiella newyorkensis
UBA7182 MGBC 106896
Romboutsia ilealis
UBA9475 MGBC 159253
Klebsiella varicolla

COE1 sp002358575
Ligilactobacillus murinus
Klebsiella pneumoniae

Enterococcus gallinarum

% *

6-3 036

Day 5

}.,

‘
B

|
—3
|
|

63036
LDA Score (log,,)

Day 35

Bacteroides thetaiotaomicron
Lactobacillus johnsonii
Dubosiella newyorkensis
Bifidobacterium globosum
UBA3282 MGBC107550
COE1 sp002490665
Limosilactobacillus reuteri
COE1 sp00403215
UBA9475 MGBC 159253
Akkermansia muciniphila
Eubacterium_F MGBC 166763
UMGS1370 MGBC 156614
Actualibacter muris
UBA11940 MGBC104819
Oscillospiraceae MGBC 107693
UBA7182 MGBC105174
UBA3282 MGBC 103686
COE1 MGBC111351
Ligilactobacillus murinus
COE1 sp002358575

6-303 6



‘ >)> Live PEG-mediated microbiome community mediates SGH10 inhibition
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Higher SCFA production in PEG-treated ceca may inhibit SGH10 and rmpA mutants

PEG-treated gut contains
many SCFA-producing
species

Higher SCFA production in
PEG-treated ceca

Butyrate was able to inhibit
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rmpA mutants were more
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D) Summary

* Different transient physiological perturbations of the gut such as ampicillin or
osmotic laxative exposure result in hypervirulent K. pneumoniae colonisation

persistence or decolonisation respectively.

 Ampicillin exposure favours the emergence of hypomucoid variants through
promoter polyT and coding sequence polyG contraction/expansion in the rmpA

gene.

* Short-chain fatty acids produced by gut microbiome from laxative-exposed gut
microbiome may help constrain the expansion of rmpA hypomucoid variants.
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