Samenvatting Lodish hs 12 adh presentatie Ger Pruijn.
Posttranscriptional control mechanism

· RNA splicing/cleavage/polyA (Regulation of)
· Cell-type spec. RNA editing (rare)

↓ 
transport: nucleus → cytosol

· Cytoplasmic localization (Regulation of)

· Translation initation (~)

· mRNA decay (~)
[image: image1.emf]RNA & mRNA processing

→ RNA recogniction motif
[image: image2.emf]→ getranscribeerde RNA afgeschermd door heterogeneous nuclear RiboNucleoProtein 

→ spliceosome (>70 small nuclear RiboNucleoProteins and ~associated)
· U1 binds 5’ end; U2 binds branch
· [image: image3.emf]U4-U6-U5 complex binds → rearrangement → catalytic active form without U1 & U4
· 5’ GU, branchpoint A, 3’ AG, mostly pyrimidine rich region by U6 & U2.
· Further rearrangments → 

· Branchpoint-A 2’ OH standard p-diester exon 1 3’ P
· Exon 1 3’ OH attacks exon 2 5’ OH

· [image: image4.emf]

Release
· Lariat debranched debranching enzyme
· Exonic splicing enhancers → promote binding others
· Splicing regulated ← proteïns
· ↓ATAC introns (AU---------------------AC)
· Trans-splicing: between diff. mRNA

· Self splicing RNA → evolution U’s?

→ polyA/cleavage

· poly A signal →
· cleavage and polyA specifity factor (←upstream), cleavage stimulatory factor (←G/U rich downstream), cleavage factor (← CStF) bind
· PolyA Polymerase binds
↔ cleavage [by CF]
· Slow polyA

· Fast polyA ← PolyA binding factor II
· PABFII → 200-250 A’s → terminates

Polymerase C-terminal Domain


→ associates with RNA-processing factors (capping, splicing)
RNA editing

→ sequence altered: insertion/deletion, substitution/conversion


→ Inosine
Macromolecular transport across the nuclear envelope

→ Nuclear pore complex → water-filled channel → diffusion: ions, small metabolites, globular proteins < 60 kDa
Nuclear-localization signal

→ C-terminal ~ → directs protein from cytoplasm → nucleus
Nuclear import 
[image: image5.emf]Exp. → by permeabilizing cell walls empty cells (digitonin) → add NLS containing peptide with or without cytosol → cytosol needed.
→ Importin transports cargo with NLS nucleoplasm → cytoplasm
→ Gets transported back by Ran∙GTP (causing dissociation of cargo with NLS), RAN∙GTP hydrolyzed (by GTPase accelerating protein), dissociates → as Ran∙GDP back nucleoplasm → converted to Ran∙GTP by guanine nucleotide exchange factor.
Nuclear export
[image: image6.emf]→ practically same, only cargocomplex place differs

→ Ran∙GTP-exportin-cargo complex through NPC cytoplasm → nucleoplasm
→ RAN∙GTP → RAN∙GDP (GAP); RAN∙GDP + exportin cyto → nucleo

→ RAN-GDP → RAN∙GTP (GEF)
Ran∙GTP/GDP for [ ] gradient?
Nuclear receptors
→ work for instance by binding to inhibitory protein, that can release dimere-forming domein dimeric TF

[image: image7.emf]mRNA-exporter protein

[mRNA → messenger Ribonuclear protein complex]
→ directionality unclear, but mRNA exporter binds mRNP proteins and transiently binds with middle domain and carboxyl domain to FG-repeats. 

RNA-protecting proteins
[image: image8.emf]- nuclear cap binding complex; hnRNP/mRNP; nuclear polyA-binding protein; Exon Junction Complex. 
→ Cytoplasm entry → immediate ribosome binding.

[image: image9.emf][image: image10.emf][HIV smallest splice variant (rev-protein) binds larger splice variants and promotes transpor t of those to cytoplasm]
RNA-induced interfering complex
→ dsRNA or miRNA precursor → Cleavage dicer → short (21-23bp) dsmicro/short interferingRNA → binds to RISC → basepairs →
· siRNA function → cleavage → no protection → broken down 

· miRNA function → silencing because incomplete basepairing

PolyA
→ as gene expression

→ normally PABI binds polyA & cap-proteïns (eIF4E) → transcription. 

→ CPEB (Cytoplasmic Polyadenylation Element [UUUUAU] binding protein)  ↔ Maskin ↔ eIF4E → no transcription
mRNA degradation
→ via decapping [→5’-3’exonucleolytic decay], polyA-shortening [3’-5’ ~], endonucleolytic cleavage
DIA’S 66 EN VERDER NIET VERWERKT!
