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endospore attachment
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4) DAF pathway and exogenous peptide 
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5) Modulation of surface coat using 
exogenous peptides

6) Summary and conclusions                                 



The life-cycle of Pasteuria penetrans on root-knot 
nematodes (Advances in Parasitol. In prep.)
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Spore attachment: Velcro-like mechanism

2 um

Davies, Advances in Parasitology In prep.



But what
about 

Specificity?

Spore attachment: Velcro-like mechanism

Davies, 2008, Advances in Parasitology in prep.



Reproductive mechanisms in major groups of
Root-knot nematodes Meloidogyne spp.

Mode of reproduction

Mitotic parthenogenesis

Mitotic parthenogenesis

Mitotic parthenogenesis

Amphimixis & meiotic parth.

Mitotic parthenogenesis

Chromosome No.

30-46 polyploid

41-46; polyploid

42-48; polyploid

13-17; n

43-48; polyploid

Nematode spp.

M. arenaria

M. incognita

M. javanica

M. hapla Race A

M. hapla Race B

After Evans, AAF (1998) In: The Physiology and Biochemistry of Free-
living and Plant-parasitic nematodes CABI (Eds RN Perry & DJ Wright)



3 spore

8 single egg mass 
populations

Tested against 
PP3 & RES147

M. incognita

Single egg mass 02-08-04

Routinely subcultured
every 4-6 months

26 spore

8 single egg mass 
populations

Tested against 
PP3 & RES147

M. hapla VW8 & VW9

Single egg mass

18 generations of 
single egg mass

VW8 single juveniles

2 single egg masses
from 2 single J2

populations

Tested against
PP3 & RES147

VW9 single juveniles

2 single egg masses
from 3 single J2

populations

Tested against
PP3 & RES147

Experimental design

Davies, Rowe & Williamson 2008 Int. J. Parasit.,38, 851 - 859



Endospore attachment of Pasteuria populations RES147 & PP3
to Meloidogyne hapla strains VW8 & VW9 and M. incognita

VW8    VW9     Mi VW8    VW9     Mi

ANOVA P < 0.001

Davies, Rowe & Williamson 2008 Int. J. Parasit.,38, 851 - 859



Spores, RES147 & PP3, attaching to single juvenile descent lines
arising of M. hapla VW9K1 (light grey), VW9K2 (dark grey), 
VW9K3 (black)

ANOVA P < 0.001

Segregation in spore attachment

Davies, Rowe & Williamson 2008 Int. J. Parasit.,38, 851 - 859



Endospore attachment of Pasteuria population PP3 to single
juvenile descent lines of Meloidogyne incognita

ANOVA P < 0.001
Somaclonal variation in spore
attachment

Davies, Rowe & Williamson 2008 Int. J. Parasit.,38, 851 - 859



Endospore attachment of Pasteuria population RES147
to Meloidogyne incognita

ANOVA P < 0.001
Somaclonal variation in spore
attachment

Davies, Rowe & Williamson 2008 Int. J. Parasit.,38, 851 - 859



DAF-2, IGF & innate immunity in worms

Anne Millet and Jonathan Ewbank 2004 Curr. Opin. Immunol. 16, 4-9



An evolutionary conserved phosphorylation cascade 
involving the insulin/insulin-like growth factor (IGF) 
receptor is well characterised in C. elegans

Activation of phosphorylation pathway begins with 
binding of insulin-like ligand to DAF-2 receptor
(38 present in Ce only a few characterised)

DAF-2 activates AGE-1 which converts
phosphatidylinositol biphosphate to a triphosphate

PiP3 binds to the AKT-1/AKT2 complex that 
phosphorylates the Forkhead transcription factor
DAF-16

DAF-16+P  cannot be translocated to nucleus to
activate DAF-2 pathways 

DAF-16 can enter nucleus
L1 and L2 activates dauer formation
L3 – adults activates stress response and 
anti-microbial genes 

(Millet & Ewbank, 2004)
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EPL001  is  peptide that 
inhibits IGF:
72 hours after application
EPL001 inhibits  

Epidermal Growth Factor 
(EGF)
&
Insulin Growth Factor 
(IGF) 

stimulated 
MCF-7 cells 
(breast carcinoma cell line)

MCF-7 Cells 
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John Haylor et al., in prep.



Total larvae produced per day
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Manipulation of life-span
and fecundity in
C. elegans

Mean larvae per adult

Control EPL001  EPL030

17 24 6

+43% -64%

ANOVA P < 0.05

Davies and Hart (2008) Nematology 10, 103-112



The effects of EPL001 and EPL030  
on the attachment of Pasteuria to 
root-knot J2s

•Meloidogyne incognita allowed to hatch in water

•Treat with 1µM of EPL001 and EPL030 (water control)

•At 0, 18, 21 and 27 hrs wash (x3) water

•Endospore (strain RES147) attachment test by centrifugation

•Count endospores adhering to the cuticle



The effects of EPL001 and  EPL030  on the 
attachment of Pasteuria to root-knot J2s
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Modulation of surface coat through 
EPL001 and EPL030

Excretory/secretory
products

DAF-2 modulation
of E/S products

Endocuticle
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Davies unpublished



Summary and conclusions

1) A Velcro-like model of endospore attachment is proposed 
whereby Collagen-like fibres on the spore interact with 
microvilli on the surface of the nematode cuticle

2)   Endospore attachment to the cuticle is host specific

3) Segregation in spore attachment occurred in single juvenile
descent lines of M. hapla

4) Somaclonal variation could be observed in spore attachment 
to single juvenile descent lines of M. incognita

5) Peptides EPL001 and EPL030 affect endospore attachment
potentially through the DAF-2 signalling pathway
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