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ABSTRACT 

This thesis describes the solid-phas e synthesis of a series o f  

5 p eptides and their subsequent purifica tion b y  conven tiona l chroma tography 

and semiprepara tive reversed-phase HPLC . The efficiencies o f  these 

2 methods of purifica tion have been compare d .  The peptides are : 

peptide 20 8 ,  VSSLLSSLKEYWSSLKESFS ; peptide 199 , RALASSLKEYWSSLKESFS ; 

pept ide 20 2 � LESFLKSWLSALEQALKA ; pept ide 20 3 ,  LESFKVSWLSALEEYTKA ; and 

pept ide 209 , LESFLLSWLSAKEQALKA . The peptides were chosen so tha t each 

would exhib it a s lightly different non-polar face when it adopted 

an a -he lical conforma tion . Pep tides 202 and 209 have exactly the same 

amino acid composi tion but differ in tha t a leucine and a lysine res idue 

have changed posit ions . This results in the non-po lar face of  pep tide 

209 containing one less leuc ine relative to pep tide 20 2 .  

Th e retentions o f  the series o f  pep tides in several reversed-phase 

HPLC sys tems were measured by gradient elution . These sys tems utilised 

the following solven t system :  Solvent A = 1 %  trie thylammonium phospha te , 

pH 3 . 2 ,  Solvent B = 80% 2-propanol , 20% solvent A.  Radial-PAK CN , 

Radial-PAK Cl8  and �Bondapak alkylphenyl columns were used . When 

a linear gradient from 0 to 1 00% Solvent B was used the retent ion o f  the 

pep tides on the Radial-PAK CN column were : peptide 202 , 54 . 7 5 ;  peptide 

208 , 5 1 . 5 ;  peptide 209 , 49 ; peptide 203 ,  4 8 ;  and peptide 199 , 44 ; 

�xpressed as a percentage o f  the gradien t) .  The isocratic elut ion of  

the pep tides were s tudied in the same so lvent sys tem on a �Bondapak alkyl­

phenyl column by varying the organic solvent content o f  the mobile phase . 

The re ten tion of  the pep tides could no t be correlated with the total 

hydrophob icity o f  the peptides but could be  correla ted with the total 

hydrophobici ty of the non-polar side of each pep tide when in the a-helical 

conforma tion . This result  suggests tha t the peptides adop t an a-helical 

c onforma tion when b inding to the reversed-phase and sugge s t  an ads orption 

rather than a par ti tioning mode of binding . 

The is ocratic elution o f  pep tide 202  in the same sys tem was s tudied 

at 4 different tempera tures • . Construc tion of van ' t Hof f  plots allowed 

the calcula tion of the s tandard entha lpies of association of peptide 

202 with the reversed phase . The s tandard enthalpy of association o f  

peptide 202 a t  39% Solvent B was - 1 2  kcal /mol . 
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The affinity of the peptides for dimyris toyl phosphatidylcholine 

(DMPC) was de termined by monitoring turbidity c learance and by de termin­

ing fluores cence emission wavelength changes of the tryp tophan res idues 

upon bind ing of the peptides to phospholipid vesic les . The peptides 

affinities for DMPC could be correlated with their re tention on the 

HPLC sys tems de tailed above and with their number of cationic res idues . 

Applica tion of this relationship to the total number of  syn thesised 

apolipoprotein fragments allows a very accura te division ( 9 2 %  correct ) 
between those fragments which wil l and those.which will no t bind to 

phospha tidylcho lines . This relationship also appears to be  applicable 

to peptides which are not apolipopro tein in origin and may also be 

us eful in modelling S-endorphin - opiate receptor int eractions . 

The hydrophobic effec t is discussed in relation to s imp le sys tems 

and to RP-HPLC and phospholipid binding. The conclus ion is drawn tha t 

the hydrophob ic effect is no t always entropy driven . 
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PREFACE 

This thes is examines the proces s of peptide interactions with 

revers ed-phas e bonded s ilicas as a model for the interaction of 

proteins and peptides with lipids . As s uch, the work is relevant to 

the s tudy of lipoproteins (and hence to atheros cleros is ), membrane 

proteins , cell receptor binding and perhaps to protein s tructure in 

general s ince proteins are s ynthes is ed in the pres ence of 

phos pholipids in the endoplas mic reticulum. 

The work is s et out in three main s ections . Section A is an 

introduction outlining the importance of peptide-lipid and 

protein-lipid interactions to the functioning of biological s ys tems . 

It als o  outlines the aims and philos ophy of this work. Section B 

relates the s ynthes is and purification of a s eries of 5 peptides us ed 

to model the lipid-protein interactions . Section C dis cus s es the 

hydrophobic effect, relates an inves tigation of the binding of a 

peptide s eries to the nonpolar s urfaces of revers ed-phas e bonded 

s ilica and dimyris toyl phos phatidylcholine and dis cus s es the 

relations hip between thes e two proces s es .  On the bas is of thes e 

res ults a modified theory of protein-phos pholipid interactions is 

propos ed. 
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