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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?



Weismann’s theory (ala Ernst Mayr/&  post RNAi). 
(1)There is a special particle (biophore)  for each trait.
(2)These particles can grow and multiply independent of 
     cell division.
(3)Both nucleus and cytoplasm consist of these biophores.
(4)A given biophore may be represented by many replicas 
    in a single nucleus, including that of a germ cell.
(5)During cell division the daughter cells may receive   
    different kinds and numbers of biophores (unequal cell 
    division).
“As we now know, postulates (2) and (5) are wrong and 
  are responsible for the fact that Weismann was not able 
  to arrive at a correct theory of inheritance.”

RNA-directed inheritance?

siRNAs
(with siRNAs) some s.

 contain siRNAs.
siRNA

siRNAs

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

Accumulation of RNAi active molecules
        in the target tissue

pre-mRNA

Catalytic model of RNAi
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Hiroaki’s screen for RNAi deficient mutants
(1998-1999)

Hiroaki Tabara
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      dead eggs
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viable progeny
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 Analysis of Hiroaki’s RNAi Deficient Mutants
           # alleles                Other Phenotypes

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

rde-1     6 none

mut-7    1  sterile/him/mutator

mutator

mutator
mutator
mutator



  

RNAi

Transposons

What about RDE-1?
Hypothesis: Related silencing pathways 

with distinct triggering mechanisms

Transgenes



  

Hiroaki Tabara
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Cogoni and Macino, 2000

C. elegans
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RNAi
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Drosophila
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Development and 
Epigenetic silencing

(Schmidt et al., 1999
Wilson et al., 1996)

Arabidopsis
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Development
Gene silencing

(Fagard et al., 2000
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RDE-1 Cloning reveals links to development and 
gene silencing in insects, plants and fungi!
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pre-miRNA

miRNA
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21 nt
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Small RNAs take 
center stage!
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Effectors?

Transposons
Transgenes

rde-1 ? alg-1/alg-2

Small RNAs

miRNA
genes
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mRNA turn-
over Transcriptional

Control,
Other Functions?

Translation 
control 

Greg Hannon
with Claire

(Bernstein et al., 2001)



Argonaugte 
aka ‘The Cop’
Who is the  
RNAi cop in  
C. elegans?  

A model for mRNA slicing

Ji-Joon Song et al., 2004
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Only antisense siRNAs accumulate.  Requires a
target mRNA, RDE-1, RDE-4, DCR-1 and RDE-9
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Western BlotPedro Batista

Affinity Matrix
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Loss of Multiple Argonautes Leads to RNAi deficiency 
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myo-3::rde-1::HA +++ -
myo-3::gfp::f56 - +++
myo-3::ppw-1 - +++
myo-3::gfp::k12 - +++

rde-1 (ne300)

sextuple
Argonaute
mutantExpression Vector

Over-expression of individual Argonautes can Rescue
the Sextuple Argonaute Mutant 

myo-3::prg-1 - -
myo-3::alg-1 ND -
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Chromatin: 
the physiological 

form of the genome

T. J. 
Richmond

Nucleosomes: 
the building blocks

of Chromatin



  

Regulatory Modifications



  

Maintenance of silencing and
gene-expression levels 

through cell division 
Inheritance?

Reprogramming?
Dosage compensation? 

A Chromatin-RNA Feedback Loop

    “Active”                   “Silent”
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Histone and tubulin GFP 
transgenes kindly provided 
by Geraldine Seydoux

Wildtype

csr-1 mutant
Julie Claycomb Ka Ming Pang
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THANK YOU!
Andy!
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