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Exam 2 

Wednesday, Mar 4 !!! 

Lectures 7 - 11 

Chapters 11, 12 & 13 

50 multiple choice questions  

1.  Cargo receptors collect cargo proteins 
2.  Adaptins target cargo receptors for transport 
3.  Clathrin triskelions bind to adaptin complexes 
4.  Calthrin triskelions interact to form a “Pit” 
5.  The dynamin GTPase facilitates vesicle “release” 
6.  After release, the clathrin coat rapidly disintegrates 

“shibire” 

A loss-of-function 
mutation of dynamin in 
Drosophila (“shibire”) 
results in the failure of 
clathrin vesicle release  

Dynamin complex facilitates membrane fusion & vesicle release 

Figure 13-10  Molecular Biology of the Cell (© Garland Science 2008) 

Phosphoinositides provide binding sites for recruitment 
of vesicle components 
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Figure 13-10d  Molecular Biology of the Cell (© Garland Science 2008) 

Phosphoinositide kinases and phosphatases regulate the PI 
composition of membrane regions. 

Figure 13-10e, f  Molecular Biology of the Cell (© Garland Science 2008) 

Various adaptor proteins recognize and bind to specific 
phosphoinositides, thus specifying the content of vesicles 

Figure 13-11 Molecular Biology of the Cell (© Garland Science 2008) Figure 15-19  Molecular Biology of the Cell (© Garland Science 2008) 
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Coat Recruitment GTPases:  Arfs (COPI); Sar1 (COPII) 

Figure 13-13b  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-13d  Molecular Biology of the Cell (© Garland Science 2008) 

1.  Sar1-GEF & cargo rcptrs on donor memb 
2.  COPII cargo receptors bind cargo proteins 
3.  Sar1-GDP               Sar1-GTP 
4.  Sar1-GTP recruits COPII (Sec23/24)  
5.  COPII (Sec23/24) bind cargo rcptrs 
6.  COPII (Sec13/31) create coated pits 
7.  COPII vesicles form and bud from memb   

Figure 13-14  Molecular Biology of the Cell (© Garland Science 2008) 

Rab-GTPases direct vesicles to the proper target membrane 

SNARE proteins mediate docking and 
fusion of vesicles with the target 
membrane 

“Heterotypic Fusion” 
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Table 13-1  Molecular Biology of the Cell (© Garland Science 2008) 

Over 60 members of the Rab-GTPase family in humans 

All membranes/organelles have at least one Rab-GTPase 

Figure 13-15  Molecular Biology of the Cell (© Garland Science 2008) 

Rab-GEFs activate Rab-GTPases, which become membrane 
associated and recruit necessary “effector proteins” 

Figure 13-16  Molecular Biology of the Cell (© Garland Science 2008) 

V-SNAREs and t-SNAREs form strongly bound complexes  
that facilitate vesicle docking and fusion 

BOTOX 

Figure 13-18  Molecular Biology of the Cell (© Garland Science 2008) 

SNARE complexes require ATP hydrolysis to “pry” them apart  

NSF = N-ethylmaleimide Sensitive Factor 
SNAP = SyNaptosome-Associated Protein 
SNARE = SNAP and NSF Attachment REceptors 
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Figure 13-19a  Molecular Biology of the Cell (© Garland Science 2008) 

HIV fuses with T-cell 

Figure 13-19b  Molecular Biology of the Cell (© Garland Science 2008) 

Enveloped viruses (e.g., HIV) exploit the SNARE mechanism 
to gain access to host cells 

Page 766  Molecular Biology of the Cell (© Garland Science 2008) 

Default Pathway 

Figure 13-20  Molecular Biology of the Cell (© Garland Science 2008) 
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Figure 13-22  Molecular Biology of the Cell (© Garland Science 2008) 

After release from the ER membrane, COPII-derived vesicles 
fuse to form “vesicular-tubular clusters” 

Figure 13-23a  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-23b  Molecular Biology of the Cell (© Garland Science 2008) 

VTCs are transported to the cis-Golgi network 

ER resident proteins are identified and returned 
to the ER by COPI vesicles 

Figure 13-24a  Molecular Biology of the Cell (© Garland Science 2008) 

Soluble ER resident proteins 
contain a C-terminal ER 
sorting sequence (KDEL) that 
identifies them for capture by 
KDEL receptors and return to 
the ER via COPI vesicles 

Resident ER membrane 
proteins are identified by 
C-terminal KKXX 
sequence 
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Figure 13-24b  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-25a  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-25b  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-25c  Molecular Biology of the Cell (© Garland Science 2008) 
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Figure 13-27  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-28  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-31  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-35  Molecular Biology of the Cell (© Garland Science 2008) 
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Lysosomes are loaded with 
acid hydrolases  

Only active at low pH (~ 5) 

Low pH is maintained by       
V-class proton pumps 

Figure 13-42a  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-41  Molecular Biology of the Cell (© Garland Science 2008) 

Autophagy 
When nutrient levels are low, some cells consume their 

own organelles 

Figure 13-43  Molecular Biology of the Cell (© Garland Science 2008) 
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Figure 13-44  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-45  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-38  Molecular Biology of the Cell (© Garland Science 2008) Page 787 Molecular Biology of the Cell (© Garland Science 2008) 
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Figure 13-49  Molecular Biology of the Cell (© Garland Science 2008) 

Caveoli 

Figure 13-50  Molecular Biology of the Cell (© Garland Science 2008) 

Receptor-Mediated Endocytosis 

LDL particle 

Figure 13-51  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-53  Molecular Biology of the Cell (© Garland Science 2008) 
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Figure 13-52  Molecular Biology of the Cell (© Garland Science 2008) Figure 13-56  Molecular Biology of the Cell (© Garland Science 2008) 

Figure 13-63  Molecular Biology of the Cell (© Garland Science 2008) 

Chapter 11 
Determination and maintenance of membrane potential 
Nernst Equation & equilibrium potential 
Types of ion channels 
Basis of ion selectivity 
Aquaporin (ion exclusion mechanism) 
Structure of the voltage-gated potassium channel 
Mechanism of inactivation 
Action potential generation and propagation 
Myelination (effect on action potential propagation) 
Patch clamp technique (utility & applications) 
Acetylcholine receptor (structure & function) 
Ion channels at the neuromuscular junction 
Chemical neurotransmission (glutamate receptors) 
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Chapter 12 
Sorting signal sequences (know them) 
Gated transport into/out of nucleus 
Nuclear pore complex (structure & function) 
Ran-GTPase & powering of transport through NPCs 
Nuclear import mechanism 
Nuclear export mechanism 
Disintegration and reformation of the nuclear envelope 
Transport into mitochondria (all 4 compartments) 
Mitochondrial transporter complexes 
Peroxisomes (nature & transport processes) 
Co-translational transport into ER (lumen/membrane) 
Determination of ER membrane protein orientation 
N-glycosylation 
Protein misfolding (chaperones/calnexin) 
Unfolded protein responses 

Chapter 13 
Vesicle types (clathrin/COPI/COPII/Caveoli) 
Vesicle destinations 
Clathrin self-assembly 
Regulation of vesicle content 
Role of phosphoinositides 
Sar1-GTPase 
Control of vesicle destination 
Rabs/ SNAREs/NSF 
ER retention (KDEL) 
Golgi structure 
Golgi Turnover/Maturation 
Lysosome Biochemistry 
Endosomal pathway 
M6P tag & receptors 
Receptor-mediated endocytosis 


