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Which RNAs are G-capped?

G-Capped:
All known RNA pol-Il transcripts, including:
- mMRNAs

- Certain snRNAs (including U1, U2, U4, U5)

Not G-capped:

RNA pol-l and pol-lll transcripts

Capping complex binds CTD
Affinity Chromatography
Assay guanylyl transferase activity
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Function of Cap

Translational Initiation (>50X increase)
Stability - Protection

Export from Nucleus

Splicing
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Table 15.1 Synergism Between Poly(A) and Cap during Translation
of Luciferase mRMNA in Tobacco Protoplasts

Relative Effect  Relative Effect

Lucifs mRNA  Luciferase Activity of Poly(A) of Cap
mRNA Half-Life (min)  (light units/mg protain) on Activity an Activity
Uncapped

Paly{a) 3 2841 1 1

Polyia)” 44 4480 1.5 1
Capped

Poly(a) 3 62,585 1 21

Palyia)” 100 1,331,917 21 297

Cap and Stability
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Regulated decapping by Dcplp
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Cap and Export from nucleus

]Pol Il Promoted Ul \ — Capped and exported
Pol Il Promote} U6 | —— Not capped and not exported
Pol 11l Promote| ul | —— Not capped and not exported

Inject purified excess CAP structure

]Pol Il Promoted Ul \ — > Capped and not exported

CBC — Nuclear cap binding complex




Cap and Splicing
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Mechanism of Polyadenylation
2 Step Process
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Polyadenylation Signal

Polyi{A) signal Poly(A) site

B AAUAAA 3
- pre-mBNA

20nt 50nt

Role of polyA signal AAUAAA
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® Fitzgerald, M. and T. Shenk, The seguence 5-AAUAAA-3' forms part of the recegnition site for pol
of late SV40 mRNAs."Cell" 24 (April 1981) p. 257, . 7. Reprinted by permission of Elsevier S¢




Poly A signal Consensus
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CTD stimulates
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©Hirose, Y. and Manley, J. RNA polymerase Il is an essential mRNA
polyadenylation factor, Nature 385 (3 Sep 1998) 1.3, p. 94. Copyright
Macmillan Magazines Ltd.

Two phases of Polyadenylation
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© Sheets and Wickens, Two phases in the addition of a poly(A) tail. "Genes & Development” 3 (1989) p. 1402, 1. 1
Cold Spring Harbor Laboratory Press
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Function of Polyadenylation

Translation
. Protection
Splicing
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Table 15.1 Synergism Between Poly(A) and Cap during Translation

Tobacco Protoplasts

Relative Effect  Relative Effect

Lucif mRNA  Lucif Activity of Poly(A) of Cap
mRANA Half-Life (min)  (light units/mg protein) on Activity an Activity
Uncapped

Poly(A) 31 2941 ] 1
Polyla)* 44 4480 1.5 1
Capped
Poly(A) 33 62,585 1 21
Paty(A)” 100 131917 21 297
Sou R.. Tho cap ard pokyiA) 1o fy I, translationsl oscioncy, Gonos & Dovolapmont

INCHON Gy
S2108-21186, 1991 Copyright & Cold Spring Harbor, NY.

Cytoplasmic Polyadenylation
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PolyA length is a balance
between cytoplasmic
exonuclease activity and
cytoplasmic
polyadenylation.

The polyA tail length is
steady state.
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Polyadenylation and Splicing
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© Niwa & Berget, Mutation of the AAUAAA polyadenylation signal depresses in vitro splicing of proximal but not distal introns.
"Genes & Development” 5 (1991) p. 2088, 1. 1. Gold Spring Harbor Laboratory Press

Termination
“Torpedo Model”
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