Control of protein
function
Subcellular Targeting
by Membrane Lipids

Different Types of membrane
protein interactions
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Primers in Biology

Example: Calmodulin
Function: calcium binding
Specificity: Ca?+

ANK (ankyrin repeat)
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Function: protein—protein
interactions
Specificity: various

Example: Rpn1
Function: protein-protein
interactions

Specificity: various

Example: PKC
Function: electrostatic switch
Specificity: phospholipids

Taken from Protein Structure and Function
Gregory A Petsko and Dagmar Ringe

Example: Shc
Function: protein-protein
Interactions

Specificity: phosphotyrosine

Death domain (DD)

Example: FADD

Function: protein—protein interactions in pathway that
triggers apoptosis

Specificity: other DD domains through heterodimers




@) Primers in Biology

Taken from Protein Structure and Function

Gregory A Petsko and Dagmar Ringe
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Example: Pini

Function: protein-protein
interactions

Specificity: proline-rich
sequences

Example: PKC

Function: recruitment of
proteins to the membrane
Specificity: phospholipids

LIM

Example: CRP2
Function: protein—protein
interactions, usually in
transcription regulation
Specificity: various

Fibronectin

Example: Fibronectin ||

Function: protein—protein
interactions in cell

adhesion to surfaces

Specificity: RGD motif of integrins

F-box

Example: Skp2

Function: protein=protein
interactions in ubiguitin-dependent
protein degradation

Specificity: various
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Different PKC Isoforms
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Receptor mediated signal
transduction processes utilize
the same signaling proteins
and second messengers to
induce different cellular
functions.

How specificity can be achieved
for a particular pathway?

System used
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While it has been shown that
cPKC isoforms require Ca?* as
well as DAG to be fully active, little
IS known about the activation
steps that leads to maximal kinase
activity.

Receptor Activation Induces a
Translocation of PKCy-GFP to
the Plasma Membrane

t=10s 35s 50s




Model for the Decoding of
Ca?* and DAG Signals
by cPKC Isoforms
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] Figure 1. Receptor-Induced Translocation of
A & Lﬁq B c PKCy Compared to lts C1.- and C2-Domain
(&) In vitro-translated PKC+-GFP, C1,-GFP,
and C2-GFP constructs analyzed by SDS-
PAGE.
(B) Recaptor activation induces a transkoca-
tion of PKC~-GFP to the plasma membrane.
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n— The images shown were recorded 10, 35, and
i 50 s after addition of antigen (20 ug/ml of
kDa DNP-BSA).
(C) Definition of the relative plasma mem-
D brane translocation parameter (R).

VICL;C2  Cat. GFP c1, GFP GFP cz GFP GFP D) Examples of the time course of plasma
membrane translocation of PKCr-GFP. Maxi-
maltranslocation of PKC~-GFP lo the plasma
membrane was R = 1.5 = 0.6 (N = 30).

(E) Examples of the time course of plasma
membrane translocation of C1,-GFP. Maxi-
mal translocation was R = 0.9 = 0.3 (N = 30).

JMM {F) Examples of the time course of plasma
membrane translocation of C2-GFP. Maximal
translocation was R = 2.5 = 1.2{N = 50). The
fusion constructs in (E) and (F) were tagged

MAM with tandem GFP nolecules connected by a

{GA)s linker sequence.
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