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Class Organization

e Llab 1 — Protein Structure
— MEB 231
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Protein
Functions

« Different shapes and
sizes mediate a
diverse array of
activities

« Function based on
proteins binding to
themselves, other
proteins, small
molecules, or ions

e Life is nothing without
the function of
proteins...

(a) MOLECULAR STRUCTURE
Primary (sequence)

Secondary (local folding)

Tertiary Supramolecular
(long-range folding) (large-scale assembly)

Quaternary
(multimeric structure)

(b)

Regulation
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Figure 3-1
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gg Ligands

e Specific ligand binding makes function

Specificity Affinity

Binding Reaction:
P+l PL

Dissociation Constant:

= [P][L] / [PL]

* Binding can induce conformational
changes that lead to new ‘abllities’
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Dissociation Constant
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e Tight: e Example
Kq < 107 M — Consider a cell having

* 103 molecules of protein P
e 103 of molecules of ligand L

°
Moderate e 1.66x 102 L volume
Kg=10°M — If Ky =107 M, then at eq.
e 270 molecules of P
° W@Ok: e 270 molecules of L
e 730 molecules of PL
> -3
Kz 10°M _ IfK =100 M,
e 915 molecules of P
. BioTin—AVidiﬂI e 915 molecules of L
* 85 molecules of PL
Kgz108m0
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Enzymatic Function

e Enzymes — catalyze the rate of
reactions inside a cell

e Substrates — ligands for enzymes that
become the products of the reaction

/

N
tivation
ergy without
enzyme
ctivatio
energy with
nzyme
W
reactants overall energy
e.g. CeH1206 + Oz released during
reactio
i
products
COz+H20
—

Substrate

2 &30

Catalytic site

Enzyme

Binding pocket

Enzyme-substrate
complex

Products

Molecular Cell Biology, Sixth Edition
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Structure

Cytoskeleton — actin, microtubules,
iInfermediate filaments, cadherins,
iIntegrins, and others

Extracellular matrix — collagen,
elastin, laminin, fibronectin, and
others
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e * * * °
Nucleus @ .9 Nucleus D
Nucleus e
- Aw’ L R — R %
G\o Q @ F-actin J{(-)end  F-actin (+)end @
G-actin Q@ Q )
Nucleation Elongation Steady state
Figure 17-7a
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Signaling SR

* Signaling Proteins - o ”kiff‘““’ :
molecules and receptors e "
e Membrane receptor joins
with co-receptor to inifiate

a signal cascade inside
The Ce” (a) Residues essential to (b) (c)

tight binding with receptor

Growth
hormone
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Residues essential
to tight binding
with hormone
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Figure 15-3
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& Regulation R

function

e RasGTP has allosteric
change in conformation

o . o I T F T
= ¢ Regulatory Proteins — _,f‘ :
m M MNa* - cr *

3 kinases, phosphatases, wo NS |
3 GTPases, etfc. interpret @
g receptor signal for gene (a) GTP-bound "on" state | | (b) GDP-bound "off" state
o expression or cell Gifs” mires
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e Dissociation of GTP to
GDP is an “egg fimer”

Switch I =

si9aulibu




Traffickin
Einchemicﬂ - g

Transport 235

— ¢ Membrane transport w o .
o g | . Ma* " Ci= .
3 proteins — control the |
3 transport of ions and small
g molecules across
o membranes
q
&
) o i 2] 3
o ATP-powered pumps lon channels Transporters
— (10o =103 ions/s) (107-108 ions/s) (102-10* molecules/s)
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8 ) ATP ADP + P; ) Open Uniporter Sympor:er An.tipor:er
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Motor Proteins

e Allosteric motor protein 552

e Transitfion between E—
three conformations ’
allows stepping motion

e Regulated by
— ATP binding
— Hydrolysis of ATP to ADP
— ADP unbinding
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Questions ¢
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