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Exon Shuffling by L1

Retrotransposition
John V. Moran,*{ Ralph ). DeBerardinis, Haig H. Kazazian Jr.T

Long interspersed nuclear elements (LINE-1s or L1s) are the most abundant
retrotransposons in the human genome, and they serve as major sources of
reverse transcriptase activity. Engineered L1s retrotranspose at high frequency
in cultured human cells. Here it is shown that L1s insert into transcribed genes
and retrotranspose sequences derived from their 3’ flanks to new genomic
locations. Thus, retrotransposition-competent L1s provide a vehicle to mobilize
non-L1 sequences, such as exons or promoters, into existing genes and may
represent a general mechanism for the evolution of new genes.
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TRD: transduction

L1 and SVA elements

in the RepeatMasker output
(979,001)

TSDfinder

Collecting elements showing 3’
and 5’ TRD signature

Filtering out those TRDs whose
both TSD and poly(A) talil
consist of pure polyA string

TRDs
with score O

(23,602)

TRD: transduction

Level 1

Intersection with

segmental

Remove if TRDs overlap with SegDups

TRDs with score 1

duplication loci

(21,996)

Q: query

S: subject

H: hit

nt: nucleotide
TRD: transduction
FL: Full length

Level 2 ,
Extracting 3kb downstream of FL

L1 and SVA elements present in
the RepeatMasker output
(for SVA 5’ TRDs, 3 Kb upstream
of all SVAs)

:A) If 3Kb segments overlap,

keep the closest one to
the 3’ end (5’ end, in the
case of 5’ SVA)

B) Then, remove if the

remaining 3Kb segments
overlap with SegDups

Extracting and
masking sequence
of TRDs

BLASTN

Creating a blastable
database

H and S have the same orientation
Q and S are >= 90% identical

At least 30% of the Q length is
aligned

The start coordinates for a pair of
related Q-S are within 20 nt

TRD contains either unique
sequence or TE only in the middle

TRDs with
score 2

(129)

TRD: transduction

Level 3

Check the family type of

offsprings and
corresponding progenitors

Keep if they have the same family type

TRDs

with score 3
(81)
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Alu monomer revisited: recent generation of Alu
monomers

Kenji K Kojima

PMID: 20713470 DOI: 10.1093/molbev/msqg218

Abstract

Alu is a predominant short interspersed element (SINE) family in the human genome and consists of two
monomer units connected by an A-rich linker. At present, dimeric Alu elements are active in humans, but
Alu monomers are present as fossilized sequences. A comparative genome analysis of human and
chimpanzee genomes revealed eight recent insertions of Alu monomers. One of them was a retroposed
product of another Alu monomer with 3' transduction. Further analysis of 1,404 loci of the Alu monomer
iIn the human genome revealed that some Alu monomers were recently generated by recombination
between the internal and 3' A-rich tracts inside of dimeric Alu elements. The data show that Alu
monomers were generated by 1) retroposition of other Alu monomers and 2) recombination between two
A-rich tracts.




Alu-driven DNA transductions
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Remember about biology
Do not trust the data

Use comparative approach
Use statistics

Know the limits

Remember about biology!!!
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Alu transcription by polymerase |l

ranscription start

Transcription termination
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Alu-mediated DNA transductions

Detected items

Full-length AluY's 118,489

AluYs with TSD 113,489

Potential AluYs with transduction signatures
including polyA upstream of 3" TSD

Potential AluYs with transduction signatures not
overlapping with other TEs

4978

742

Verified transductions® 24
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