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Discuss this in pairs 
 
Isola.on of cells from .ssues, luorescence-ac.vated cell sor.ng, and laser-capture 
microdissec.on are just a few of the ways for genera.ng homogeneous cell popula.ons. Why 
do you suppose it is important to have a homogeneous cell popula.on for many experiments?  
 
 
Tropomyosin, at 93 kd, sediments at 2.6S, whereas the 65-kd protein, hemoglobin, sediments at 
4.3S. (The sedimenta.on coefficient S is a linear measure of the rate of sedimenta.on: both 
increase or decrease in parallel.) How is it that the bigger protein sediments more slowly than 
the smaller one? Can you think of an analogy from everyday experience that might help you 
with this problem?  

 
 
 
 
Dis.nguish among ion-exchange chromatography, hydrophobic chromatography, gel-iltra.on 
chromatography, and affinity chromatography in terms of the column material and the basis for 
separa.on of a mixture of proteins.  
 
 
 
Mul/ple choices 
 

1. Which statement(s) are correct for in vitro studies? 
a. Transformed cell lines can be used only for short period of .me, e.g. 10 passages 

max. 
b. Immortalized cell lines require to have overexpressed telomerase enzyme. 
c. Proteoly.c enzymes facilitate the detachment and singulariza.on of the cells. 
d. All cells require .ssue culture dishes coated with extracellular matrix components. 

 
 

2. Which of the following is the correct order to purify and iden.fy your protein of interest 
from the cells? 
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8–16 If the beads used in gel-!ltration chromatography had pores of a uni-
form size, proteins would either be excluded from the pores or included 
in them, but would not be further fractionated.

THOUGHT PROBLEMS

8–17 Describe how you would use preparative centrifugation to purify mito-
chondria from a cell homogenate.

8–18 Distinguish between velocity sedimentation and equilibrium sedimen-
tation. For what general purpose is each technique used? Which do you 
suppose might be best suited for separating two proteins of di!erent 
size?

8–19 Tropomyosin, at 93 kd, sediments at 2.6S, whereas the 65-kd protein, 
hemoglobin, sediments at 4.3S. ("e sedimentation coe#cient S is a lin-
ear measure of the rate of sedimentation: both increase or decrease in 
parallel.) "ese proteins are drawn to scale in Figure 8–2. How is it that 
the bigger protein sediments more slowly than the smaller one? Can you 
think of an analogy from everyday experience that might help you with 
this problem?

8–20 Distinguish among ion-exchange chromatography, hydrophobic chro-
matography, gel-$ltration chromatography, and a#nity chromatography 
in terms of the column material and the basis for separation of a mixture 
of proteins.

CALCULATIONS

8–21 "e puri$cation of a protein usually requires multiple steps and often 
involves several types of column chromatography. A key component of 
any puri$cation is an assay for the desired protein. "e assay can be a 
band on a gel, a structure in the electron microscope, the ability to bind 
to another molecule, or enzyme activity. "e puri$cation of an enzyme 
is particularly instructive because the assay allows one to quantify the 
extent of puri$cation at each step. Consider the puri$cation of the 
enzyme shown in Table 8–1. "e total volume, total protein, and total 
enzyme activity are shown at each step.

A. For each step in the puri$cation procedure, calculate the speci$c activity 
of the enzyme (units of activity per mg of protein). How can you tell that 
puri$cation has occurred at each step?

B. Which of the puri$cation steps was most e!ective? Which was least e!ec-
tive?

C. If you were to carry the puri$cation through additional steps, how would 
the speci$c activity change? How could you tell from speci$c activity 
measurements that the enzyme was pure? How might you check on that 
conclusion?

PURIFYING PROTEINS

tropomyosinhemoglobin

Figure 8–2 Backbone models of 
tropomyosin and hemoglobin  
(Problem 8–19).
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a. Harvest the cells by using proteoly.c enzymes, lyse the cells, centrifuga.on, column 
chromatography, mass spectrometry 

b. Lyse the cells, column chromatography, harvest the cells by using proteoly.c 
enzymes, mass spectrometry, centrifuga.on 

c. Centrifuga.on, mass spectrometry, column chromatography, lyse the cells, harvest 
the cells by using proteoly.c enzymes 

d. Harvest the cells by using proteoly.c enzymes, lyse the cells, column 
chromatography, centrifuga.on, mass spectrometry 

 
 

3. Researchers use model organisms… 
 

a. To understand the structure and func.ons of a gene/protein  
b. To decipher the mechanisms of fundamental ques.ons in biology, e.g. cell cycle. 
c. To mimic human disease and discover or develop pharmaceu.cal applica.ons 
d. To reduce the amount of .me and cost for the experiments 

 
 

4. Which of the followings are INCORRECT about the methods to resolve the protein 
structures? 

 
a. NMR spectroscopy is a suitable technique for the small proteins. 
b. X-ray crystallography offers high resolu.on atomic posi.on for larger protein 

structures. 
c. Proteins should be crystallized for nuclear magne.c resonance (NMR) spectroscopy. 
d. Cryo-EM makes it possible to work with proteins which are hard to crystallize. 

 
 

5. You want to know the interac.on partners of your protein of interest, let’s call it “SHINE” 
and the size of your protein is 70 kDa. You have 1 possible candidate protein (45kDa in 
size), which you hypothesized that it might be interac.ng with SHINE. You want to test 
whether your candidate protein interacts with SHINE. You tagged your candidate with a 
green fluorescent protein (GFP) (25kDa) because you only have GFP an.body to detect 
your protein. Which method would you use to reveal the interac.on of SHINE and GFP-
tagged candidate protein? And, which size you expect to see your protein complex, if 
they interact with each other? 

 
A. Immunoprecipita.on and southern blot. Expected size of protein complex would be 

70 kDa. 
B. HPLC and western blot. Expected size of protein complex would be 140 kDa. 
C. HPLC and SDS-PAGE. Expected size of the protein would be 45 kDa. 
D. Immunoprecipita.on and western blot. Expected size of the protein complex would 

be 140 kDa.  
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6. What are the differences between primary and secondary cell cultures? 
 

a. Primary cultures have infinite number of subculturing, while secondary cultures go 
through senescence much faster. 

b. Primary cultures are more heterogeneous than secondary cultures.  
c. Primary cultures resemble the in vivo condi.ons more than secondary cultures.  
d. Primary cultures are isolated directly from a .ssue or organ, secondary cultures are 

derived from the primary culture by subculturing. 
 
 

7. What is the primary applica.on of hybridoma cell lines? 
 

a. Produc.on of vaccines for viral infec.ons 
b. Synthesis of recombinant proteins  
c. Large-scale produc.on of monoclonal an.bodies 
d. Genera.on of pluripotent stem cells 
 

 
 
True or False 
 

1. Monoclonal an.bodies recognize different epitopes of a specific protein.  
 
 

2. Basic Local Alignment Tool (BLAST) allows us to compare the protein sequences across 
different species and it gives informa.on about protein structure and func.on across 
different species. 

 
 

3. X-ray crystallography is one of the methods that we can u.lize to reveal the structure of 
a protein of interest. 

 
4. Sodium dodecyl sulfate and B-mercaptoethanol help to denature the protein structure 

for them to run through the PAGE properly. 
 

5. Southern blot is used to detect proteins of interest, whereas western blot allows the 
researchers to visualize RNA.  

 
6. Affinity chromatography is based on the ability of a protein to bind small molecules. 

 
 

7. The cells can grow indefinitely on a .ssue culture dish coated with extracellular matrix 
components.  

 


