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Nematophagous fungi

Arthrobotrys dactyloides
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Arthrobotrys dactyloides can catch C. elegans
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Return to the RNA world

' small RNAs &
; development
: Evolution?



RNA-directed inheritance?

Weismann’s theory (ala Ernst Mayr/& post RNA1).

(1)There 1s a special particle (with siRNAs) for some traits.
SIRNAs

contain SIRNAs.
SIRNA

SIRNAs

NOT WRONG.
RNA may play a role in inheritance and evolution.






Nova Science Now

Robert Krulwich Eric Lander




RNA injection

Potent / \

Sequence-specific l l
X ] _IO_] F2 affected
dead ’/
eggs F3 %
dead

Heritable Amplified!



RNAI

dsRNA
Foreign
| dsRNA Recognition
Target tissue Transport
Y
MRNA
¢ RNA-guided

RNA-degradation

Silencing

Accumulation of RNAi active molecules
in the target tissue

Amplification and
Inheritance




Hiroaki’s screen for RNAI1 deficient mutants
(1998-1999)
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Analysis of Hiroaki’s RNAIi Deficient Mutants

# alleles Other Phenotypes
rde-1 6 none
rde-2 3 sterile/him/mutator
rde-3 3 sterile/him/mutator
rde-4 2 none
rde-5 1 sterile/him/mutator
rde-6 2 sterile/him/mutator
mut-7 1 sterile/him/mutator
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What about RDE-1?

Hypothesis: Related silencing pathways
with distinct triggering mechanisms



Argonaute protein
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RDE-1 Cloning reveals links to development and
gene silencing in insects, plants and fungi!
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A model for mRNA slicing

Ji-Joon Song et al., 2004
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Who is the
RNAI cop in
C. elegans?
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Burst of target mMRNA expression before silencing
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Loss of Multiple Argonautes Leads to RNAi deficiency
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Over-expression of individual Argonautes can Rescue
the Sextuple Argonaute Mutant
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Secondary AGOs Are Limiting for RNA1
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Nucleosomes:\\
the building blocks
of Chromatin



Regulatory Modifications

Luger, Maeder, Richmond, Sargent & Richmond, Nature, 1997.



A Chromatin-RNA Feedback Loop
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MRNA surveillance *
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An abundant DCR-Independent species of
endo-siRNA
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