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Lecture#4 -- Protein Targeting, Secretion and Turnover/Signal

Transduction November 16, 2007
1. Secretory proteins targeted to endoplasmic reticulum (ER) -- B-adrenergic pathway involves G-protein activation of
are cotranslationally synthesized on membrane-bound adenylyl cyclase
polysomes which requires: -- Resulting cAMP activates protein kinase A which phos-
a.) Signal recognition particle (SRP) which recognizes signal phorylates target proteins
sequence and directs ribosome-nascent chain complex b. Phospholipase C hydrolyzes phosphatidylinositol-4,5-bis-
to ER membrane phosphate(PIP?2)
b.) ER membrane receptors for SRP, ribosome and signal -- Hydrolysis Releases 2" messengerssn-1,2-diacylglycerol
sequence (DAG) and inositol 1,4,5-triphosphate (IP3)
c.) Signal peptidase, which cleaves signal sequence —- Hormones, growth factors as agonists
d.) Chaperones to promote protein folding -- Mediated by interactions of Gq with phospholipase C

e.) Transport to Golgi apparatus and further modification

f.) Secretion, insertion of proteins into plasma membrane,
targeting to lysosomes

2. Protein turnover

a. Mediated by specialized systems

-- Lysosomal acid proteases (cathepsins)

-- Ubiquitin-targeted proteasomal pathway

b. Ubiquitin-mediated protein degradation
-- E1 (ubiquitin-activating enzyme)
-- E2 (ubiquitin-carrier protein)
-- E3 (ubiquitin--protein ligase)
-- Signals for ubiquitination
-- Multi-ubiquitin chains, mark proteins for degradation

by proteasome
26S proteasome contains ATP-dependent proteases &
consists of 20S proteasome core plus 19S caps
-- Ubiquitination of important regulatory proteins
3. Molecular mechanisms of signal transduction

a. Membrane proteins acting thru G proteins to release 2nd

messengers

-- IP3 stimulates Ca?* release from ER
-- DAG and Ca?* stimulation of protein kinase C

Reading: Nelson, D.L. and Cox, M.M. (2005) Lehninger
Principles of Biochemistry 4t Edition, Chapter 27, Pp. 1068-
1077; Chapter 12, Pp. 435-443.






