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Self Splicing

(pre-rRNA Splicing)
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Types of Introns

Intron Type

Where Found

GU-AG introns
AU-AC introns
Group |

Group 11
Group II1

Twintrons (composites of two and/or
more group II or III introns)

Pre-tRNA introns
Archaeal introns

Eukaryotic nuclear pre-mRNA

Eukaryotic nuclear pre-mRNA

Eukaryotic nuclear pre-mRNA, organelle
RNAs, a few bacterial RNAs

Organelle RNAs, a few prokaryotic RNAs

Organelle RNAs

Organelle RNAs

Eukaryotic nuclear pre-tRNAs
Various RNAs




TYPES OF INTRONS

Introns in all genes can be divided into

three general classes:
(Except nuclear tRNA coding genes)

1. Nuclear pre-mRNA Introns
(With 6U----- AG dinucleotide at 5' & 3' ends and a
branch site near the 3' end)

2. Group I Introns

(Found in organenes & bacteria)
(Also found in nu:leus of lower eukaryotes)

3. 6roup II Introns
(Found in organelles & bacveria)

~.6p I introns are more common than Gp II
introns and both possess auto splicing / self

splicing property

-.Self splicing introns are classifie:. according

to their internal organization

(Each can be folded into a typical type of secondary
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FIGURE 21.15 Three classes of splicing reactions proceed
by two transesterifications. First, a free OH group attacks

4/7/2020 the exon 1-intron junction. Second, the OH created at 14-5
the end of exon 1 attacks the intron-exon 2 junction.



Self Splicing



NOBEL PRIZE - 1989
Chemistry



For the discovery of

Catalytic Properties of RNA



The Nobel Prize was shared by two
American Scientists:

1. Prof. Sidney Altman, Yale University,
New Haven, CT, USA (1/2)

2. Thomas R. Cech, University of
Colorado, Boulder, CO, USA (1/2)



Sidney Altman Thomas R. Cech

Born: 7 May 1939, Montreal, Canada Born: 8 December 1947, Chicago, IL,
Affiliation at the time of the award:Yale USA

University, New Haven, CT, USA Affiliation at the time of the

Field: Biochemistry award:University of Colorado, Boulder,
Prize share: 1/2 CO, USA

Field: Biochemistry
Prize share: 1/2

Work: Catalytic Properties of RNA



Self-Splicing RNAS

* Some RNAs could splice themselves without
ald from a spliceosome or any other protein

« Tetrahymena 26S rRNA gene has an intron,
splices itself in vitro

— Group | introns are a group of self-splicing
RNAs

— Another group, Group Il introns also have
some self-splicing members
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Group | Introns

Group | introns can be removed In vitro with no
help from protein

Reaction begins with attack by a guanine
nucleotide on the 5’-splice site

— Adds G to the 5’-end of the intron

— Releases the first exon

Second step, first exon attacks the 3’-splice site

— Ligates 2 exons together
— Releases the linear intron

Intron cyclizes twice, losing nucleotides each time,
then linearizes a last time
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Group | Intron: Tetrahymena 26S

rRNA precursor

Fig. 14.43 Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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TRANSESTER/FicaTION REACTION
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7

o
n /
R-0OH + R’-o-f—o-&;: R—O—f—o—&"—r R-0H

ummog/bb’d.ﬁ.m&ww/w‘;_
g € gl e gl o

Ry & epdr, tomlains LS,000 nto & Haoc a
meleenlar W wccuobvg { willion dolboro
R = (v + 3/ emon

R = Guenmstive or GTP



Twice Transesterification
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Group Il Introns

* RNAs containing group Il introns self-splice
by a pathway using an A-branched lariat
Intermediate, like spliceosome lariats

« Secondary structures of the splicing
complexes involving spliceosomal systems
and group Il introns are very similar
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SELF SPLicing oF A RIBosoMAL RNA
PRECURSOR FRoM TETRAWYMEWA
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PROPOSED  MODEL oF BINDING oF
QUANOSINE AT THE ACTIVE ITE
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Born: 8 December 1947, Chicago, IL,
USA

Affiliation at the time of the
award:University of Colorado, Boulder,
CO, USA

Field: Biochemistry

Prize share: 1/2
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This discovery suggest that
RNAs at an early stage of
evolution could have replicated
Itself without the participation
of proteins.

////////



Phillip A. Sharp
Born: 6 June 1944, Falmouth, KY, USA
Field: Genetics, Molecular Biology
Prize share: 1/2



o Philp ko hao pupesd fhot apliaotoms ol 2
APL'UA?o%mM PMY} orflvad jpon  RAM
aadd
bdwm&ﬂla,m&av Mwmh'}w
The ruelel of A?Aueuknﬁdu
. Ami‘,ﬁuhum&m il 7“'13'“45«

N .t s

S 1y
L%w%“‘MJ -
O‘MMM

; m.é.vm..bme% Wmmu}wva.«tnmq‘m







