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pathogenicity in C. elegans
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Figure 1 fem-3(e2006) L4 hermaphrodites were placed on lawns of OP50 E. coli (n=37), wildtype (wt.) V. vulnificus
(n=65), or AtonBI1 AtonB2 double mutant V. vulnificus (n=71) and assessed every 24 hrs. for survival. A Log-rank test
indicated that there was no significant difference between survival on the two V. vulnificus strains (p=0.6), while both
V. vulnificus strains cause significant reductions in survival relative to growth on OP50 (p<0.001).

Description

Vibrio vulnificus is a gram-negative bacterium that is pathogenic to humans and capable of causing wound infections
and primary septicemia (Gulig et al. 2005). Growth of C. elegans on pathogenic bacteria reduces their lifespan in a
manner that recapitulates some aspects of the natural pathogenicity of many disease agents (for review, see Aballay
and Ausubel 2002). C. elegans grown on V. vulnificus have reduced lifespans and this pathogenicity is diminished
when worms are grown on V. vulnificus mutant strains defective in known virulence factors (Dhakal et al. 2006). We
set out to use this host-parasite model to better understand the role of iron transport systems in V. vulnificus
pathogenicity. Normal iron transport is required for full pathogenicity in mice due to the typically iron-limiting
conditions in the host environment. V. vulnificus has three paralogs of the TonB iron transport system, known as the
TonB1, TonB2, and TonB3 systems, and strains with deletion mutations in tonB1I and tonB2 (AtonBI AtonB2) are
defective in iron transport (Kustusch et al. 2012). We tested whether this double mutant V. vulnificus strain would
have reduced pathogenicity in C. elegans, as it does in mice. We confirmed that C. elegans grown on wildtype V.
vulnificus reduced the median lifespan of animals from 12 days to 9 days. However, animals grown on the AtonBI
AtonB?2 strain also had a median lifespan of 9 days and there was no statistically significant increase in survival of
worms grown on the mutant strain (Fig. 1). It is possible that the iron transport systems were not essential for
pathogenicity in these experiments because there was sufficient residual iron present despite the use of iron-limited
CMO plates. Further experiments with iron chelators introduced into the media are required to clarify whether the lack
of dependence on iron transport is due to residual iron or a result of physiological differences between V. vulnificus
infection of C. elegans intestine and its infection of the bloodstream of mice.

Methods

Overnight broth cultures of each V. vulnificus strain were normalized to an ODgg of 0.3, spread onto CM9 plates,
and incubated for 24 hours at 35°C. OP50 experiments were done on standard MY OB plates. For each replicate, 10
L4 hermaphrodites were transferred onto each plate on day 0. fem-3 animals at the restrictive temperature of 25°C,
which have been shown to have normal lifespan (Kenyon et al. 1993), were used so animals did not have to be
transferred away from progeny. Plates incubated at 25°C were scored every 24hr for the number of remaining live
worms. A worm was considered dead when it no longer responded to touch with a pick. Data was graphed using
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Prism software (Graphpad), and statistical significance was determined using the Log-Rank test with the assumption
of proportional hazards maintained.

Reagents

CM9 plates

1.5% agar, 1x MO salts (60 g NayHPOy, 30 g KHyPOy4, 50 g NaCl, 10 g NH4Cl per liter [pH 7.2]), 0.2% Casamino
Acids, 0.5% glucose, 10 uM CaCly, 100 uM MgSQy, 100 pg/ml Ampicillin.

MYOB plates

2% agar, 0.55g Tris-Cl, 0.24g Tris-OH, 3.1g Peptone, 8mg cholesterol, 2gNaCl per liter.

Strains

Strain Genotype Availability

CB3844 fem-3(e2006) IV Available from the CGC
V. vulnificus Strains

Strain Genotype Availability

CMCP6 wild type R. J. Kenton

AA-9 AtonB1 AtonB2 R. J. Kenton
References

Aballay, A., & Ausubel, F. (2002). Caenorhabditis elegans as a host for the study of host-pathogen
interactions. Current Opinion in Microbiology, 5(1), 97-101.

Dhakal, B. K., Lee, W., Kim, Y. R., Choy H.E., Ahnn, J., Rhee, Joon Haeng. (2006). Caenorhabditis elegans as a
simple model host for Vibrio vulnificus infection. Biochemical and Biophysical Research Communications, 346, 752-
757. doi:10.1016/j.bbrc.2006.05.168

Gulig, P., Bourdage, K., & Starks, A. (2005). Molecular Pathogenesis of Vibrio vulnificus. Journal of Microbiology
(Seoul, Korea), 43 Spec No, 118-31.

Kenyon, C., Chang, J., Gensch, E., Rudner, A., & Tabtlang, R. (1993). A C. elegans mutant that lives twice as long
as wild type. Nature, 366, 461-464.

Kustusch, R.J., Kuehl, C.J., Crosa, J.H. (2012). The ttpC gene is contained in two of three TonB systems in the

human pathogen Vibrio vulnificus, but only one is active in iron transport and virulence. Journal of Bacteriology,
194(12), 3250-3259. doi: 10.1128/JB.00155-12

Funding R. Kenton and D.J. Wynne were supported by the MJ Murdoch Charitable Trust (NS-2017310 to R.J.K
and FSU-2016185 to D.J.W) and the University of Portland.

Reviewed by Natasha Kirienko

Received 06/10/2019. Accepted 08/05/2019. Published Online 08/08/2019.

Copyright © 2019 by the authors. This is an open-access article distributed under the terms of the Creative
Commons Attribution 4.0 International (CC BY 4.0) License, which permits unrestricted use, distribution, and

reproduction in any medium, provided the original author and source are credited.

Citation: Bowles, AK; Wynne, DJ; Kenton, RJ (2019). Vibrio vulnificus iron transport mutant has normal
pathogenicity in C. elegans. microPublication Biology. 10.17912/micropub.biology.000124



	Vibrio vulnificus iron transport mutant has normal pathogenicity in C. elegans
	Citation: Pilot Scholars Version (Modified MLA Style)

	Vibrio vulnificus iron transport mutant has normal pathogenicity in C. elegans

