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Evolution of cancer

» Cancer develops from accumulated DNA mutations

» Cancer 1s inherent to multicellular organisms
* But cancer 1s not seen 1n all of them

* Why?
* What can we learn from new model organisms?

Objective: Study simple model organisms to identify if they
get cancer, or how they can prevent it
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Methods

Select model organisms

Establish culturing methods

Create mutagenesis protocols

Investigate molecular changes

Observe phenotypic changes
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Macrostomum lignano

*  Free-living marine flatworm species
 Lifespan: 6-7 months, up to 2 years

»  Powerful regenerative ability due to stem cells
» No cancer-like phenomena observed

» Conserved genes and pathways with
humans

* Cultured 1n Petri dishes with Nitzschia
curvilineata algae




Methods

Physical mutagenesis

Treatment 1 5 Gy | 3 days |
6x5Gy) N ' ' N
Treatment 2 10 Gy

Bx10Gy) AN | o

Chemical mutagenesis

50 mM ethyl methanesulfonate
(EMS)
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Current results
* Dosage optimized to 30 Gy

*  Minimal mortality
* Minimal effects on reproduction

» Cancer-like phenotype seen 1n irradiated worms
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Current results

* 2 1individuals from 6 X 5 Gy treatment
with cancer-like phenotypes

*  More phenotypes observed in 6 X 5 Gy
than 3 X 10 Gy
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Current results
* Dosage optimized to 30 Gy

*  Minimal mortality
* Minimal effects on reproduction
» Cancer-like phenotype seen 1n irradiated worms
 Possibly originating in the gonads
« Masses appear to grow over time

* (Observed ~3 months after first treatment
* Preliminary data suggests higher mortality in 6 X 5 Gy

» No new phenotypes seen yet after chemical treatment
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Future goals

Further analysrs of tumor 11ke phenotype s
. Hrstologrcasl ana1y31s of tumor-hke phenotype to conﬁrm cancer
- growth e dnta . en 00

¢ (sene and proteln expressron spec1ﬁca11y for conserved pathways
« Testother mutagenes1s methods

. Cont1nue studylng other model organlsms
, Trzchoplax adhaerans

Tethya wilhelma
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Any questions?
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Mutagenesis methods
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Cancer across life

I Cancer reported
Cancer-like phenomena reported

I No cancer-like phenomena reported

I Complex multicellularity
I Simple or aggregative multicellularity

|:| Unicellular

Vertebrata (i.e. vertebrates)

Urochordata (e.g. tunicates)
Cephalochordata (e.g. lancelets)
Echinodermata (e.g. starfish)
Hemichordata (e.g. acorn worm)
* Protostomia (e.g mollusks)
Cnidaria (e.g. hydra)

* Placozoa (i.e Trichoplax)

* Porifera (e.g. sponges)
Ctenophora (e.g. comb jellies)
Choanoflagellata (e.g collared flagellates)
Ascomycota (e.g sac fungi)

Basidiomycota (e.g. fruiting body fungi)
Amoebozoa (e.g. slime molds)
Embryophyta (e.g. plants)

Chlorophyta (e.g. Volvox )

Rhodophyta (e.g. red algae)

Stramenopila (e.g. brown algae)

Bacteria (e.g. Pseudomonas)
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Culturing conditions

M. lignano Nitzschia curvilineata Petri dishes
T. adhaerans ASW  23-25 Pyrenomonas helgolandii  Aquartum and plates
T. wilhelma ASW  23-25 Artificial plankton Aquarium with
(Aquakultur-Genzel) ecological
environment

Artificial seawater (ASW): 32.5% salinity (by weight)
f/2: ASW with vitamins, trace metals, and extra salts



Sponge culturing system
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