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(H #(Purpose)]
The Gram-negative pathogenic bacterium Bordetella bronchiseptica is a respiratory pathogen closely related to Bordetella
pertussis, the causative agent of whooping cough. Despite sharing Bordetella virulence gene (Bvg) system and homologous
virulence factors, B. bronchiseptica infects a broad range of mammalian hosts, including laboratory animals, whereas B.
pertussis is strictly adapted to humans. Therefore, B. bronchiseptica is often used as a representative model to explore the
pathogenicity of Bordetella in infection experiments with laboratory animals. Although Bordetella virulence factors including
toxins and adhesins have been studied well, our recent study implied that unknown virulence factors are involved in tracheal
colonization and infection. Therefore, to seek novel factors involved in the Bordetella pathogenicity, we investigated bacterial

genes contributing to tracheal colonization by high-throughput transposon sequencing (Tn-seq).

(5572 & QN A (Methods/Results))
In this study, we conducted an in vivo genome-wide screening for genes that support colonization/infection of B.
bronchiseptica using Tn-seq and rat infection model of B. bronchiseptica. After screening, 151 genes of various functions were
picked up and three genes: rpoN, BB1983, and BB3242, were selected because of their annotated functions. Then we evaluated
their contributions to B. bronchiseptica RB50 infection by single infection experiment and co-infection with the wide-type
(WT) strain. Consequently, no comparable differences in the colonization abilities of ArpoN, ABB1983, and ABB3242 was
observed. Defective competitive advantage was observed in ArpoN when competed against WT, but no apparent advantage
was observed in co-infection of WT and ABB1983 or ABB3242. The assessment of growth rate of ArpoN and in vitro
competition assay against WT excluded the possibility that growth retardation of ArpoN confer the fitness of tracheal
colonization. RpoN is also known as sigma factor 6°*, which takes part in the transcription of varied genes and consequently
regulates varied cell processes in several bacterial species. Although Bvg system is the master regulator in Bordetella species,
we confirmed RpoN is independent of the Bvg system. The exploration of the functions of RpoN in B. bronchiseptica
suggested that RpoN is involved in the bacterial motility and early biofilm formation. The prediction of RpoN-regulated genes

in B. bronchiseptica indicates wide-ranging roles of RpoN in physiology and pathogenicity in B. bronchiseptica.

(¥ fH(Conclusion)]
Taken together, we identified RpoN of B. bronchiseptica as a factor conferring the fitness to colonize rat tracheas. rpoN
encodes 6, a sigma factor that regulates the transcription of various genes, implying its contribution to various bacterial
activities. In fact, we found RpoN of B. bronchiseptica is involved in bacterial motility and initial biofilm formation and has
potential wide-ranging impacts on the expression of various genes. Therefore, we propose that RpoN coordinates the gene

expressions to make bacteria adapt to the host environments.




[Format-H07]

BYBEEOEROESR UMY

(BRMFER) MA XINGYAN

() &
b

E O KEATHE {3,
L

\ )
4
L
K RERREE Ty —EQ—
MOE KEREEE /aﬁL i 'fgg AL

Pos

RSB

5

BXEEORKRECES

LI KT D RAT F 7 RICITERRE # L & LTS5 T Bl & S0 IR 25 0%
MELTHEh WS, TOWRHAC, SAWESCASZTEHEFARBSEG  MIOLEET 0L, S8
R OAE T L R A2 r i FLIERER 15 RIS, F O, FEAT T T ORI MR T 0L & S A s - L
EERTH O 2B E T & BRREE LT LIdiThbh s, P aRE LS v OBPRFERZICB LT,
B FRMEED b 7oA VAR A 75V — 2l EBARERET A U —ov ¥ {F 5
RALS TR, Ta-seq) BTV, W& T 5T 2 A HOBEFOREISHEBEME L=, X 52151
HAEFO S BN C RO THREEA M OME - RAFBHICES T2 2L A6 T DipoN (054) 235
HL., ZO#HEGr SRERE ARSI 3 EHOEREEC BRI bR L Lis, S6[CrmoNTHiEins
AHEOFERBH AN L. insiliceT 7 o—F2B46E L CRTEMMEE N CropNo il &N D & THRERA
EMEF IR Uz, 2o S OB S SO B2 B o A R R C 1R, rpoiEs B MU B METF RS HI
Fu b= BEECHI_LFHIOHCRLAELOGTHS, ELEO I LR RE T EA OB EIo(id
HLOEHEFETES,




