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4Exercise  
 

You're about to purify a protein called BtcA, which is linked to a GST tag. Following is 
the amino acid sequence: 
>BtcA-GST 
MVIRNLRHLLGLPVGADEPVTSLAIDEQWAVHIGCEDDMVTVLLPLGPAPDPLPGAALV
NSLAQWPPVLLDLSEQGEAILWAREHVGRLTAEQLHALLVRVAARAAALMAPAAAPPAP
QDTAEVKLAAALEGSSLVPRGSMSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDE
GDKWRNKKFELGLEFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISMLE
GAVLDIRYGVSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFML
YDALDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYIAWPLQGWQATFGGGD
HPPKSDLVPRGSP 
 
 
For this purification you have in your disposal a modern FPLC system with the following 
array of columns: 

• Superdex 75 26-60 pg 
• Superdex 200 26-60 pg 
• HiTrap™ SP HP 5ml column 
• HiTrap™ Q HP 5ml column 
• His Trap HP column 5ml column 
• HiTrap HIC 5ml column 
• GSTrap HP 1ml column 
 
Note that the column sheet are attached at the end of this homework 

 
1. Plan a purification scheme from the wet bacterial pellet to pure protein, assuming 

you will need at least two chromatography steps. Please fill in the details in the tables 
below and give a brief description, in steps, to the purification process. Detail the 
lysis method, centrifugation and buffer composition (including concentration details).  

 
pH Buffer 

composition 
Buffer # Step # 

    
 

Duration Speed Step # 
   

 
 

Buffer # 
used 

Column Step# 
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2. Following one of the purification steps, you obtain the following gel and 
chromatogram: 

Blue curve ⇒ 280nm 
Red curve ⇒ 254nm 
Pink curve ⇒ 215nm 
Green curve ⇒ %B buffer 
Brown curve ⇒ conductance (mS) 

  

 
 

Numbers denote peaks and their respective samples run on SDS-PAGE  
 

a. Which chromatography technique has been used? Explain how you 
reached this conclusion. 

b. Please explain how the gel results fit with the acquired chromatogram. 
c. Suggest further purification steps (based on your answer in b).
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3.  You conduct one more chromatography step: 
 

 
a. What type of purification is being presented in the above chromatogram? 
b. How many protein populations can you detect? Please estimate the size of 

each population in kDa. 
c. After running a representative sample of each population, you see that 

there are only two bands after staining with Coomassie. Please explain the 
results. 

d. Your objective is to crystallize the protein – is this sample homogenous 
enough for crystallization? 

 
 
 
 

 
 

Injection 
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Superdex 75/200 26 60 pg (XK 26/60) 
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