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a) Phylloxin: example from lecture course 
 
Phylloxin, A, is a peptide isolated from the skin of the hylid frogs belonging to the genus 
Phyllomedusinae. Total acid hydrolysis results in the isolation of the following amino acids: 

 
A (Ala1, Cys1, Gly3, Glu2, Ile2, Leu1, Lys1, Met1, Phe1, Ser3, Tyr2) 

   
Use the following information to establish the sequence of amino acids in 
phylloxin. 

 

G

B
(i) FDNB

(ii) total acid hydrolysis

A
CNBr

A

partial acid 
hydrolysis

A
trypsin

Peptides:

Products include the following peptides:

Peptides:

D (Ala, Cys, Gly2, Glu2, Ile2, Leu, Lys, Phe, Ser3, Tyr)
E (Gly, Met, Tyr)

B (Ala, Cys, Gly2, Glu2, Ile2, Leu, Phe, Ser2, Tyr)
C (Gly, Lys, Met, Ser, Tyr)

(Ser.Gly), (Ala.Ser), (Ser.Cys)
Only one tripeptide containing (Gly2)
Only one tripeptide containing (Glu2)

A
chymotrypsin

Peptides:
F (Ala, Gly2, Ile2, Lys, Met, Ser2, Tyr)
G (Cys, Glu2, Leu, Ser)
H (Gly, Tyr)
and free Phe

DNP-Ile

consecutive Edman 
degradations

the third phenylthiohydantoin 
released was that derived from Cys  

(22 marks) 
  
 

(b) (i) No amino acid is liberated by the action of carboxypeptidase on  
 peptide A. What does this fact reveal? 

 
(ii) What is the overall charge of phylloxin at physiological pH? 
 

 (3 marks) 
 
 

Footnote:  Amino acid abbreviations separated by commas and given in brackets indicate 
the peptide composition, not necessarily the sequence. 



b) Drosocin I 
 
Drosocin I, A, is an insect peptide with antimicrobial activity. Use the following information 
to establish the sequence of amino acids in Drosocin. To gain full marks your answer must 
include a full explanation of your method and deductions. 

 
Total acid hydrolysis of A results in the isolation of the following amino acids: 

 
A (Arg4, Gly, His, Ile, Lys, Pro6, Ser2, Thr, Tyr, Val) 

 

A

partial acid 
hydrolysis

A

trypsin

Products include the following:

Peptides: B (Arg3, His, Ile, Pro4, Ser2, Thr, Val)
C (Arg, Gly, Lys, Pro2, Tyr)

A

chymotrypsin

Peptides:

D (Arg, His, Pro2, Ser, Thr)
E (Arg, Pro2, Ser, Tyr)
F (Arg, Ile, Pro)
G (Arg, Pro)
H (Gly, Lys)
and free Val

A
(i) FDNB

(ii) total acid hydrolysis
DNP-Gly

Pro.Thr and Ser.His

The only tripeptides containing arginine are 
(Arg, Ile, Val) and (Arg, Pro2)

 
 
 

(25 marks) 
 

Footnote:  Amino acid abbreviations separated by commas and given in brackets indicate 
the peptide composition, not necessarily the sequence. 



c) Peptide from Bombyx mori 
 
A peptide, A, with the amino acid composition shown below, was isolated in 1997 from a 
lipopolysaccharide-binding protein of the silkworm Bombyx mori.   
 

(Ala4,Arg1,Asn2,Asp1,Glu3,Gly1,His1,Ile2,Leu3,Lys1,Phe4,Tyr1) 
 
 Use the following information to establish the sequence of the 24 amino acids in A 

and state, with an explanation, whether the peptide is cationic or anionic at pH 7. 
 
 

A 
Chymotrypsin

Free Asn and five peptides

B , (Leu,Tyr) 
C , (Ala2,Glu,Phe) 
D , (Ala,Asn,Glu,Ile,Phe) 
E , (Arg,Asp,Leu2,Phe) 
F , (Ala,Glu,Gly,His,Ile,Lys,Phe)

A Trypsin 
Three peptides

G , (Ala,Asp,Leu,Lys,Phe) 
H , (Ala2,Arg,Glu,Leu,Phe) 
I , (Ala,Asn2,Glu2,Gly,His,Ile2,Leu,Phe 2 ,Tyr) 

A Two consecutive Edman 
degradations Sequential release of Glu then Ala

A His-specific degradation An undecapeptide (J) containing Gly and Asn, 
and a tridecapeptide (K) containing His

A Partial acid hydrolysis 
Products include the following dipeptides: 

Ala.Glu; Glu.Ala; Gly.Ile; Tyr.Ile; 
Glu.Phe; Leu.Phe; Phe.Leu 

 



d) Brevinin 
 
(a) Brevinin-1, A, is a peptide with antimicrobial activity. Use the following information to 

establish the sequence of amino acids in Brevinin-1. 
 
 Total acid hydrolysis results in the isolation of the following amino acids: 

 
(Ala3, Cys2, Gly1, Ile2, Leu2, Lys3, Met1, Phe2, Pro2, Ser1, Thr1, Val3) 
 

   

D

A
CNBr

A

partial acid 
hydrolysis

A

trypsin

Peptides:

Products include the following peptides:

Peptides:

E (Ala3,Cys2,Gly,Ile2,Leu, Lys3,Phe2,Pro,Thr,Val2)
F (Leu,Met,Pro,Ser,Val)

B (Cys2,Ile,Lys2,Thr)
C (Ala3,Gly,Ile,Leu, Lys,Phe,Pro,Val2)
D (Leu,Met,Phe,Pro,Ser,Val)

A

chymotrypsin

Peptides:
G (Ala2,Gly,Ile,Leu,Lys,Met,Phe,Pro,Ser,Val)
H (Ala,Cys,Leu,Lys,Phe,Pro,Val2)
I (Ile,Lys,Thr)
and free Cys

Edman degradation

The action of carboxypeptidase on A sequentially releases Cys, Lys then Thr. The 
third amino acid released from C upon treatment with carboxypeptidase is Ala.

Ala.Ala;  Leu.Phe;  Leu.Pro 
(Lys,Val2);  (Gly,Phe);  (Ala, Lys)

the second thiohydantoin released is that of Leu

A
(i) FDNB

(ii) total acid hydrolysis
DNP-Ser

 
 

 
(b) (i) What two possible conclusions could you draw about the structure of A if  

 no amino acid is released upon treatment of A with carboxypeptidase? How 
might you determine which of your two conclusions is the correct? 

 
 (ii) What is the overall charge on A at physiological pH? 

 
 

Footnote:  Amino acid abbreviations separated by commas and given in brackets indicate 
the peptide composition, not necessarily the sequence. 

 



e) Drosocin: worked answer 
 
Required information: 
1, Chymotrypsin cleaves on the C side of aromatic residues Tyr↓Xaa and Phe↓Xaa 
2, Trypsin cleaves on the C side of basic residue, Arg↓Xaa and Lys↓Xaa 
2, Fluorodinitobenzene (FDNB) and acid hydrolysis gives N-terminus DNP-Xaa derivative 
 
Drosocin is: 
 
 

Gly.Lys.Pro.Arg.Pro.Tyr.Ser.Pro.Arg.Pro.Thr.Ser.His.Pro.Arg.Pro.Ile.Arg.Va

BC

H G E D F

 
 
1. FDNB result gives N-terminus (residue 1) as Gly. 
2. Gly @ postion 1 must place H as the N-terminus peptide fragment and therefore Lys @ 

2 
3. ….therefore must have Arg @18 (though do not know from which fragment yet) 
4. Chymotrypsin result: places fragments C→ B as C contains both Gly (already known to 

be @ position 1) and also contains the only aromatic residue. Also places Tyr at 
position 6, the C-terminus of C, due to enzyme specificity. 

5. Trypsin result: places Val as C-terminus of polypetide A as only single amino acid 
released. 

6. peptides D to G must have either Arg at their C-termini 
7. Presence of single Tyr @ 6 and composition places C places E in its rough position 

5→9 or 4→8 but the overlap with residues 5 → 9 must be correct given that Arg must 
be a C-terminus residue of the fragments in this trypsin experiment. 

8. Fragment G and residues @ 3 and 4 must follow as it’s the only (di)peptide formed 
(other than H that can fit between H and E. 

9. Now have H→G→E→D/F→Val 
10. There are only two tripeptides containing Arg released from partial acid hydrolysis. 

This means that we must have Ile.Arg.Val @ 17, 18 and 19 because Val and Ile are 
'unique' residues, thus giving E→D→F→Val. Can also now place Arg at C-terminus of 
all these fragments - Arg @ 4, 9, 15, 18 

11. The Pro.Arg.Pro motif must be present because if there are Arg residues in the middle 
of the chain then this is the only sequence of an "internal" (Arg,Pro2) tripeptide that 
would not result in the formation/isolation of other Arg tripeptides. 

12. Pro.Arg.Pro places Pro @ positions 3 and 5, 8 and 10, 14 and 16 flanking the Arg 
residues. 

13. Ser now drops into place @ 7 
14. Dipeptide fragments from partial hydrolysis place Thr.Ser.His @ 11, 12 and 13 in D.    


