
Protein 2o Structure 

Chou-Fasman Algorithm  

•  Conformational parameters  

   for every amino acid (AA): 

P(a) = propensity in an alpha helix 

P(b) = propensity in a beta sheet 

P(turn) = propensity in a turn 

 

 

Based on observed propensities in proteins of known structure 

 

 



Secondary Structure Data 





DATABASE of Protein Structures 

10 proteins 

Protein 1 P 2 P 3 P 10 

100aa 100aa 100aa 100aa 100aa 100aa 
100aa 100aa 100aa 100aa 100aa 100aa 

Alpha Beta Turn 

1000    1000      1000  =  3000 total amino acids 

.33 .33 .33 proportion in each type 



Proportions 

Alpha Beta Turn 

1000    1000      1000  =  3000 total amino acids 

.33 .33 .33 proportion in each type 

Lysines: 

 Total number of Lysines in all 10 proteins  = 100 

  

 Number of Lysines in alpha helices   = 80 

 Number of Lysines in beta sheets  = 15 

 Number of Lysines in Turns  = 5 

 

Observed (in helices)     = .80 

Expect (at random)  = .33 

Propensity = .80/.33  =  2.42 (*100 = 242) 

Beta Sheets? 

Turns? 



Chou-Fasman Algorithm 



Chou-Fasman Algorithm 

Identify alpha helices as follows: 

STEP 1:  

 Find 4 out of 6 aa residues with P(a) > 100 (Window 

size 6) 

 

STEP 2:   

 Extend to the Right (not left) until 4 contiguous resides 

     with P(a) < 100 encountered. DO NOT INCLUDE 

THESE LAST FOUR IN THE HELIX. 

 

STEP 3:  

 For each region in part 2, compute P(a) and P(b).  

  

STEP 4:  

 If region > 5 AAs in length and P(a) > P(b) then it is 

an alpha helix. 



Chou-Fasman Algorithm 
SPASEASDGQSVSV 
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  P(a) P(b) 

S: 77 75 

P: 55 55 

A: 142  83 

S: 77  

 

SPASEASDGQFETTY 

  P(a) P(b) 

E: 151 37 

A: 142 83 

S: 77  75 

D: 101 54 

G: 57   

Q: 111  

 
1) 4 of 6, P(a) > 100 

2) Extend RIGHT until 4 contiguous 

Residues have P(a) < 100 

3) Calculate P(a) and P(b). Is P(a) > 

P(b)? (Do Not Include last 4 in 

sum) 

Find potential alpha helix: 

MFCTYYGNNGEHIELMM 
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       Extend Right  

MFCTYYGNNGEHIELMM 

4 P(a)’s <100? 

1) 4 of 6, P(a) > 100 

2) Extend RIGHT until 4 contiguous 

Residues have P(a) < 100  

(If you find 4 < 100, do not include these in 

calculation. 

3) Calculate P(a) and P(b). Is P(a) > P(b)?  
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ΣP(a) =   ΣP(b) =  
MFCTYYGNNGEHIELMM 

1) 4 of 6, P(a) > 100 

2) Extend RIGHT until 4 contiguous 

Residues have P(a) < 100  

(If you find 4 < 100, do not include these in 

calculation. 

3) Calculate P(a) and P(b). Is P(a) > P(b)?  



In class Chou-Fasman 

calculation 
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ΣP(a) = 1045   ΣP(b) = 825 
MFCTYYGNNGEHIELMM 

1) 4 of 6, P(a) > 100 

2) Extend RIGHT until 4 contiguous 

Residues have P(a) < 100  

(If you find 4 < 100, do not include these in 

calculation. 

3) Calculate P(a) and P(b). Is P(a) > P(b)?  



C-F for Beta-Sheet 
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Try on same sequence: 
 

MFCTYYGNNGEHIELMM 

 

1) 4 of 6, P(b) > 100 

2) Extend RIGHT until 4 contiguous 

Residues have P(b) < 100  

(If you find 4 < 100, do not include these in 

calculation. 

3) Calculate P(a) and P(b).  

4) If P(b) > P(a), then region is beta-sheet 

 

Now Calculate Beta-sheet on 

same sequence: 



Regions of Overlap 

• What if the alpha-helical and beta-sheet 

regions overlap? 

• OVERLAP RULE: 

– If P(a) > P(b), then = Alpha-helix 

– If P(b) > P(a), then = Beta-Sheet 

 

 

 

 

TEST YOURSELF 

What is the overlap region on sequence below? 

According to the Overlap Rule, is it Alpha or Beta? 
 

MFCTYYMQNGEHIELMM 


