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How does the genome sequence help?

 Comparative genomics
* Proteomics

e Sequence gazing



How will the genome sequence help?

o Comparative genomics
* Proteomics
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5.6 Mb — 5.0 Mb =0.6 Mb

P. luminescens P. asymbiotica
TTO1 ATCC43949
(Insect) (Human)

Unique to P. asymbiotica=—=( .88 Mb
ATCC43949
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TT01 vs ATCC43949

Phage/Mobile elements
NRPS/PKS secondary metabolism
Enzymes

Pumps

CPS/LPS synthesis

Toxins (lower diversity)

Secretion

PVC



Toxins - toxin complex genes

tcaCl

tcdB1

tccC2
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Evolution of oral
toxicity?
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tcd gain or loss?
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tca loss ?
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Secretion - Type Il

P. luminescen%V14 or TTO1
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P. asymbioticdATCC43949

Trends in Microbiology. 2002 Dec; 10(12), 541-545.
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Intracellular invasion?




Vibrio parahemolyticus spa/esc  like operon
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Manduca GV1 cells

Intracellular invasion




How will the genome sequence help?

 Comparative genomics
* Proteomics

e Sequence gazing



P. asymbiotica supernatant proteins
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30C specific spot S1:

P. asymbioticlATCC43949 pPAUL1L (29.732 Kb)
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Query: 2 SSKVENIKLGACAVGFDSVDMGYTKGGVEVEIATETLKVTVDQFGQTTLSELIQGRNIKYV 61

++ V+NIKLGAC V F VD+GYTKGGV+VE+ATETLKVTVDQ GQTT+SEL+QGRNI +
Sbjct: 3 NTHVKNIKLGACKVSFGGVDLGYTKGGVQVEVATETLKVTVDQLGQTTISELVQGRNITI 62

Query: 62 TVPLAESELNRLVKLMPGSTLSSDGNTLSISTGMGVNLVDVAKELVLTPQDGTDFVLTLP 121
T PLAES L +V LMPGSTLS + N+++I++ GVNL+DVAKELVLTPQD TD+VLT+P
Sbjct: 63 TAPLAESVLQNMVDLMPGSTLSEEENSVTITSAQGVNLIDVAKELVLTPQDTTDYVLTIP 122

Query: 122 KAATAGNFTMAYKFDDVRVYNVEFTVYPDSVGVLGKLS--KQVKS 164
KAATAGNFTM Y+ DDVRV++V+FT YPD GVLGK+S K VK+
Sbjct: 123 KAATAGNFTMTYQSDDVRVFSVQFTAYPDDDGVLGKMSGPKPVKT 167

pPAU1L Belongs to a family of Gram-negative plasmid&und in pathogenic
species including theYersinia pestiszirulence plasmid pMT1




P. asymbiotica are the only Photorhabdus to contain plasmids
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P. asymbiotica supernatant proteins

30C 37/C
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How will the genome sequence help?

 Comparative genomics
* Proteomics

e Sequence gazing



Expect the unexpected....?

TTO 1 g e n O m e Nat Biotechnol. 2003 Oct 5.

G/C content




luminescenso: hvnA
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The Photorhabdus V_irulence C assettes
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The Serratia anti-feeding prophage
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PVC cosmids make E. coll toxic

PaPVCpnf supernatant Heated PaPVCpnf supernatant

+15 minutes post 10 microL injection



PaPVCpnf supernatant

Heated
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Normal
supernatant
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The PVC complex resembles an R-type pyocin

Adaptation of an R-type pyocin-like mechanism for eukaryotic effector delivery?



Symbiont Prey

Vector?



John Gerrard, Susan Joyce, David Clarke, Richard ffrench-Constant, Ed Feil and Nick Waterfield
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In vivo In vitro




Susan Joyce

Kingscliff: Human
isolate:
Recovery +++

Kingscliff: Insect
Isolate:
Recovery +++

P. asymbiotica
ATCC43949 USA
No recovery (only 1Js)




A nematode symbiont for Photorhabdus asymbiotica

John Gerrard, Susan Joyce, David Clarke, Richard ffrench-Constant, Ed Feil and Nick Waterfield




P. asymbiotica

specific nematode symbiont
reduced genome

different toxins and effectors
unigue plasmids

MLST - unique species
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A recent ‘Nepalese’isolate

Max Aravena and Christine Johnson
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Lonne Gerritsen & Gerrie Wieger®ral toxicity against thrips
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PVCs in other species ?
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LTso of Photorhabdus in Manduca sexta
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Payload proteins have a putative N-terminal signal sequence

IOpT toxA  06:9 04+5 03 023 022 021 020 019 018 017 015 014 013

I 1 Bl il i

Comparison of type Il and PVC-type secreted lopT ho  mologues




The Australian-type plasmids

PPAAL (estimated at >40 Kb).
Common to all Australian isolates. Limited sequence availsibjjgests that it is not
closely related to pPAL.

PPAAZ2 (estimated at approximately 10kb). Beudesert isalatg.
Appears to be the replicative form of a filamentous phagdasita the Cholera
toxin phage CTX.

1

1 Similar to various filamentous phage proteins

2 g YPO2276

rstR CTX YPO2280 YPO2278 YPO2277 YPO2276a

B[]
[ | T T N e 1

YPO2279
ZOT V. cholerae
CTX




