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Le proteine della trasposizione
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The function of the protein encoded by the 5-most 
ORF, ORF1p, is incompletely understood,

the ORF1p from mouse L1 is known to bind 
single-stranded nucleic

acids (L1 RNA and DNA) and function as a 
nucleic acid chaperone.

Structural features are compatible with the 
nucleic acid binding



acidic(red)                   basic (blue) 

ORF1p lcoats the entire 7-kb L1 RNA to form a ribonucleoprotein particle 
The nucleic acid chaperone activity of ORF1p melts the DNA and then 
facilitates formation of the RNA:DNA hybrid 

Each subunit of the trimer contains one single-stranded nucleic acid binding interface 
which is bound with one of the DNA target strands or the polyA tail of the L1 RNA 
(red). The double-stranded regions of the target are not bound 



target-site primed reverse 
transcription 



ORF1p is necessary and sufficient for L1 cytoplasmic foci formation

T7-tagged ORF1p green
TAP-tagged ORF2p red;

positive
control

ORF1p ORF2p



T7 gene 10 epitope tag Tandem Affinity Purification epitope tag (TAP tag)



Mutations in the ORF1p RNA recognition motif (pAD113) disrupt L1 cytoplasmic foci formation 
and lead to a severe reduction of ORF1p and ORF2p in cytoplasmic RNP complexes

target-site primed reverse transcription (TPRT)



Mutations in the ORF1p RNA recognition motif (pAD113) disrupt L1 cytoplasmic foci formation 
and lead to a severe reduction of ORF1p and ORF2p in cytoplasmic RNP complexes

target-site primed reverse transcription (TPRT)





Substrate of L1-EN



orange: residues 
potentially contacting DNA

L1-EN point mutants and 
bB6–bB5 hairpin loop variants



Substrate requirements of L1-EN





Specificity of L1-EN 



Large parts of eukaryotic genomes are composed of transposons. 

Mammalian genomes use CpG DNA methylation to silence these 
genomic parasites. 

A class of small RNAs is used to specifically guide the DNA 
methylation machinery to the transposon DNA elements.

Animal germ lines have evolved a dedicated class of 24- to 30-
nucleotide (nt)-long small RNAs called Piwi-interacting RNAs 
(piRNAs) 

Come inibire l’espressione e trasposizione del Trasposone



Come inibire l’espressione e trasposizione del Trasposone

In mice, the piRNA pathway is mainly active in the male germ line 
where all of the three Piwi proteins (MILI, MIWI, and MIWI2) are 
expressed. 

Nuclear MIWI2 is implicated in establishing transcriptional 
silencingin embryonic germ cells by deposition of DNA 
methylation marks on target transposon loci

Cytoplasmic MILI and MIWI have a role in maintaining repression 
by direct cleavage of transposon transcripts using their 
endonucleolytic (Slicer) cleavage activity

The  H3 dimethylated K9 modification cosuppresses L1 expression 
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Miwi complexes and 5′-end-labelled associated small RNAs (piRNAs). 

HC and LC: antibody 
heavy and light chains

TDRD Tudor domain:
role for the multidomain 
protein in mediating 
Complex formation with  
other participants
during secondary  
piRNA biogenesis.



Tdrd12 mutant male mice are infertile and 
display derepression of retrotransposons

Atrophied testes of homozygous 
(−/−) Tdrd12 mutants 



Promoter CpG DNA methylation (indicated 
as filled circles) on transposon promoters

(+/−)            (−/−) 
Tdrd12  

(+/−)            (−/−) 
Tdrd12  



TDRD12  (Tudor Domain) is detected in complexes containing Piwi 
protein MILI(PIWIL2), its associated primary piRNAs, and TDRD1, 
all of which are already implicated in secondary piRNA biogenesis. 
Male mice carrying either a nonsense point mutation (reproductive 
mutant23 or repro23 mice) or a targeted deletion in the Tdrd12 locus 
areinfertile and derepress retrotransposons. 
We find that TDRD12 is dispensable for primary piRNA biogenesis 
but essential for production of secondary piRNAs that enter Piwi 
protein MIWI2(PIWIL4). 
Cell-culture studies with the insect ortholog of TDRD12 suggest a 
role for the multidomain protein in mediating complexformation with 
other participants during secondary piRNA biogenesis.
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Miwi is a small RNA-guided RNase (slicer) that requires extensive 
complementarity for target cleavage in vitro. .
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Miwi is a slicer requiring extensive complementarity for target cleavage.



The slicer activity depends on the presence of a
catalytic motif (Asp-Asp-His; DDH motif)

mice (Miwi ADH) with a point mutation in Miwi at the first 
aspartate (D633A) of the catalytic motif. Miwi1/ADHmale 
mice were sterile

To obtain males exclusively expressing the MiwiADH 
protein, we generated Miwi2/ADH mice
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Miwi piRNAs target L1 transposons.

RT–PCR analysis of L1 transcripts in 
whole testis and purified round 

spermatids

- Disruption of Miwi
catalytic activity  

_ MIWI
Miwi ADH
DDH->ADH
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