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RETROVIRUSLIKE ELEMENTS

» They are found in many different eukaryotes, including yeast, plants and animals.

»Structure: they hav ntral Ind_reaion flank lon rminal r r L TR
which are orien in_th me_direction. The r n r icall few
hundred nucleoti irs lona.

»Each LTR is, in turn, usually bounded by short inverted repeats. Because of their characteristic
LTRs, the retroviruslike elements are sometimes called LTR refrotransposons.

> In the retroviruslike elements, the “gag and pol” proteins play important roles in the
I .

> One of the best-studied retroviruslike elements js the Tyl transposons from the yeast
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Structure of Tvl Element

Tyl element is about 59 Kilobase = S— e
pairs long: its L TRs are about 340 base 40 TyA = ga 8= po 34

irs lona, and it cr r 1
site duplication upon insertion into a - ' ST
chromosome.

<*Most yeast strain have about 35 — VP e
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copies of Tyl element; sometimes they .46*{2 e /?./'«‘-”" \
also contain LTRs that have been il |
detached from Tyl elements. These solo f
LTRs or delta sequences are apparently & 8
formed by recombination between the ><[’ ‘
LTRsof complete Tyl elements (Fig 1b) it
Solo &
s*The recombination event puts the L'

central coding region and a portion of

each LTR onto a circular molecule. (a)Genetic organization of the yeast Tyl element, showing the long

. terminal repeat sequences (LTRs, denoted by the Greek letter delta)
When the circle leaves the and the two genes (TyA and TyB). Lengths of sequences are in
chromosome, the remaining portions of | nucleotide pairs (np)

the LTRs fuse Creating the solo delta (b)Formation of a solo delta sequence by homologous recombination

between the delta sequences at the ends of the element.
sequence.
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The RNA is reverse
transcribed into DNA by
an enzyme encoded by
the TyB gene.
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o The DNA is inserted into a
chromosome, creating a
new copy of the Ty7 element.
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Fig 2: Transposition of the yeast Tyl element
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v Tyl elements have only two genes. TvA
nd TvB. which are homol h
n | genes of the retrovir .

v'Biochemical studies revealed that the
products of these two genes can form viruslike
particle in the cytoplasm of the yeast cells.
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roviruslike element elements have al n found in Dr

1) copia. so named because it produces copious amounts of RNA. The copia
element is structurally similar to the Tyl element of yeast.

2) the gypsy element, another Drgsgphlla rg];rg];ranspgsg s, 1s larger than
laelemen it contain ne similar to the ¢ f retrovir
Both the la_an lements form viruslik rticles inside Dr hil lIs: however,
only the particles th ntain RNA can move acr Il membran 1bl
h I ntain s env gene pr.

The gypsy element therefore appears to pe a genuine retrovirus.
RETROPOSONS (NON-LTR RETROTRANSPOSONS)

»The retroposons. or non-LTR retrotransposons, are a large and widely distributed class of
retrotransposons, jncluding the EG. and | elements of Drosophila and several types of elements

In mammals.




RETROPOSONS (NON-LTR RETROTRANSPOSONS) CONTD.....

¢ Although they create a target site duplication when they insert into a chromosome, they do not

have | Lor di . |  thei -

are found at the ends (telomeres) of chromosomes where they perform the critical functlon of
replenishing DNAthat is lost by incomplete chromosome replication.

Eventually, the transposed sequences are lost by incomplete DNA replication, but then a new
transposition occurs to restore them.







