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Note 

High-performance iiquid chromatography of peptides obtained from 
elastin by alkaline hydrolysis 

by partial hydrolysis of 
as models for studies of structure and interactions of this protein’.‘. the 

chemical methods the preparation of is al- 
kaline hydrolysis in aqueous a!coho!‘. The mixture of soluble peptides obtained 
by this method cal!ed kappa-elastin. It suggested and higher 
alcohols Lvould the hydrolysis by the hydrophobic regions of 

It has for 15-72 at room temperature’. 

arz formed. These peptides remarkably resistent to fur- 
The peptide misture obtained of homo- 

logous peptides. 
and 1: I .?. respectivel>-). The ratio oi these peptide populations changes as hydrolysis 
proceeds. Earlier studies indicated that the peptide mixture obtained by alkaline 
!rydro!_vsis is heterogeneous. Some peptides were partially separated from this mixture 
by isoelectric focusin$. As the most important difference !xtween the individual 
pzptide populations is the ratio of hydrophobic amino-acid residues. methods involv- 
ing hydrophobic interactions should he more effscti\e for the separation of the dif- 
ferent classes of these peptides than methods based on charge differences. 

To obtain more insight into the aggregation properties and the separation of 
the different peptide populations in kappa-elastin. we investigated the behaviour of 
these peptidcs on hi@-performance liquid chromatographic (HPLC) columns ued 
for the separation of proteins. 

SIATERIXLS AND METHODS 

Preparation oj‘kappa-elasrirz 
Elastin from Ligamentron nuchae. prepared by the Lansing procedure’, was 

used for the preparation of kappa-elastin’. Hydrolysis in SOY,, aqueous ethanol con- 
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taking I N potassium hydroxide was performed for 24 h at 37’C, as described 
elsewhere3. The low-molecular-weight (lO,OOO-16,000 daitons) peptide fraction was 
isolated by esclusion chromatography on a Sephadex G-100 column’. 

The HPLC columns (7.5 cm x 0.45 cm I.D.) used for this study were filled with 
chemically modified LiChrospher SI 100 (Merck, Darmstadt, G.F.R.) by gafting 
hydrophilic diol function by a procedure previously described’. 

Solvent delivery was carried out by a Waters Model 6000 A pump, and the 
injector was a Waters U6K (Waiers Assoc., Milford. MA. U.S.A.). Detection was 
performed with an Varichrom multiwa\re-length detector from Varian (Walnut 
Creek. CA. U.S.A.) at 220 nm. 

The cluents were mixtures of ethanol and ammonium acetate (IO-’ !\I) in 
different proportions. The pH of the eluent was adjusted by adding acetic acid to the 
solution. 

Esperimentul conditions 
Hydrolysed elastin (5 mg) was dissolved in 5 ml of the eluting solution. and 5 ~1 

of this solution were injected onto the column. 
We hake studied the influence of pH, eluent composition and concentration of 

the sample on separation. 
For the semi-preparative experiments, we used 30 x 0.45 cm I.D. columns and 

a sample concentration of 1 mg/ml. The eluent was ethanol-lo-’ Af ammonium 
acetate (609.0. v/v). 

RESULTS AND DISCUSSION 

The ammonium acetate solution, without the addition of alcohol, resolved the 
peptide mixture into two peaks at pH 7 and S.5 (Table I). At pH 5 all the material is 

TABLE I 

THE pH DEPENDENCE OF THE SEPAR4TtON OF THE LOW-MOLECULAR-WEIGHT 
ELL\STIN PEPTIDE 

Column. 7.3 x 0.45 cm I.D.; injected volume. 5 pl. 

PH 10 - ’ .If .znrnwrriurrr acerare E~irunol- IO - ’ ,If anmzoniurn urerare 

(60:40. r/t j 

Elurlon rime Rarro of peuk ureas* Elurron rime Rarlo of peak areas 

(min) (nzin) 

8.5 I.-! 62 1.8 81 
7 3S 3.3 19 

7 
1.4 58 1.8 81 
2 42 3.3 31 

* The distributions of the peak areas (absorbance at 20 nm) are eupr& 3s the pxcentage of the 
SuI11. 
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TABLE II 

DEPENDESCE OF THE El_L:TIOS TIMES ON THE ETHANOL CONCEKI-RATION IN THE 

ELUEST 

Injected kolum:. 5 d; concentration. 1 m_e’ml; column. 7.5 x 0.45 cm I.D.; flow-rate: 0.5 ml/mm; cluent. 

sthlmol-IO-’ .\I ammonicm acrt3tr (t,k). 

Ehmol I=,/ Rettinrio.7 ~m:r (min) Proportion of rhe pesk 
ar*ps as a percentage 
of rhe roial 

0 I4 62 
2 3S 

60 1.s SO 
33 

ii) I.S 
10 
52 

2.9 IS 

80 IS 64 
-- ’ _. 36 

_ _- __- 

retained in the elution volume correspondin g to peak 2 (Table I). The ethanol- 
aqueous solution mixture (60:-W. L. v) resolves the peptides into two peaks, at all the 
pH \aiues studied. 

These findings may be attributed to hydrophobic interactions. simiIar to those 
participating in the coacenation phenomena. The pH optimum for the coacervation 
of soluble e&tin peptides of higher moitiular weight’ is between pH 4.5 and 5. The 
low-molecular-Lveight kappa-eiastin peptides do not form visible aggregates under 
the conditions ofcoacenation. but the formation of soluble agzzegates for these sub- 

T.ABLE III 

EFFECT OF THE COSCEYITRATIOS OF THE IKJECTED SAXIPLE ON THE SEPXRATIOS OF 
THE K.%PP;\-ELASTIS PEPTIDE 

Column. 5.5 x 0.45 cm 1.D : clusnt. ethanol-IO_’ .\I ammonium acetate (6O:u). \ b). 

R~J~JIJJoJI cinrr 

i min) 

1.s 
‘T 
;:s 

2.7 

l.S 
‘7 _. 
IS 
‘7 
I .s 
?i 
;:9 
2.2 
‘7 
;:9 
2.2 

17 

RullO of 

peak area 

6’ 
3s 
66 

3-I 

6-I 
36 
53 
47 
55 
1.5 
39 
37 
24 
37 

37 

16 

injected boiume 

id) 

5 

10 

20 

‘0 

40 

so 

SO 
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Fig. 1. Effect of the sample concentration on the elution dlqratn of the kappatlasrin peptides. Concentn- 
tion of the samples (m_g:ml): (a) I; (b) 0.0156 (l&Z). Eqscrimental conditions: see Tab!e III. 

Fig. 2. Elution diagram of the kappatlastin pptides from the 3O-cm column (0.45 cm I.D.). Eluent, 
ethanol-IO-’ .\I ammonium acetate (6O:ZO. v/v); mjected volume. 5 ~1. 

stances was demonstrated by electric birefringenceb. 
The possibility of the separation of the elastin fraction with the column de- 

creases with increasing ethanol concentration in the eluent (Table 11). The difference 
in the elution times of peaks 1 and 2 decreases from 1.4 to 0.9 min when the alcohol- 
buffer ratio is aitered from 60:40 to 8020. Alcohol concentrations higher than 70% 
(v/v) seem to increase the amount of material eluted in peak 2. but separation is less 
complete under these conditions. 

Elution volumes remain constant with the dilution of the injected samples 
(Table 111). A new peak (Ia) appears between peaks 1 and 2. when highly diluted 
samples (from l/32 of the initial concentration, 1 mg/ml) are injected, even on a short 
(7.5 cm) column (Fig. I). It seems that high dilution of the injected sample increases 
the dissociation of the different interacting peptides and allows better separation. 

With 304x11 columns with the same stationary phase and the ethanol-am- 
monium acetate (60:40) solution as the eluent, the elastin peptide mixture was sep- 
arated in three fractions, even for samples of 1 ml, -‘ml ccncentration (Fig. 2). Thus the 
preparative separation of the three fractions was achieved with this eluent system. 
Upon eluting this column with aqueous solution alone, or with a 9O:lO ethanol- 
aqueous solution, only two peaks appear. 

Amino-acid analysis of the separated peak materials (Table IV) indicates that 
the individual peaks represent different polypeptide populations. Alkaline degrada- 
tion of fibrous elastin under the conditions used”-’ yields a large number of homolo- 
gous peptides. Thus the three main peaks obtained cannot represent homogeneous 
substances, but it can be assumed that different polypeptide populations3 are en- 
riched in each of the peaks. Peaks 1 and 2 contain alanine- and glycine-rich peptides, 
respectively. Such peptide populations were isolated also by isoelectric focusing from 
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TABLE IS 

.%S!lSO ACID COSIPOSITIO~ OF THE SEPAR.ATED PEPTiDES 

Pruh ! 
__- 

Prah la 

1.6 
I.5 
‘5 _. 
I .A 
-I.? 
YS 

Il.2 
33.6 
IO 1 

I.5 
.;.s 
0.5 
-I - -.> 

0.2 
0.3 
02 

1.9 1 
0.7 ‘6 
0.6 1.3 
0.5 1.9 
1.7 4.5 

! 3.6 IO.3 
27.9 ‘6 23 
19-i 32.05 
3s 10’6 

I.3 1.3 
J.0 4.5 
0-J 0.5 
1.4 5.2 
0.; C.6 
O.-! 06 
0.3 0.1 

Tr,ctz 0.1 

the low molecular \veio_ht kappa-elastin preparations3. Valine-rich peptides enriched 
in the peak la could not been isoiated from those preparations in the isoelectric 
focusing systems already described 3. Valine-rich peptides were isolated from pro- 
tea!? tic digests of tropoelastine. the precursor of the fibrous elastin’.‘. These peptides 
containing repetitive penta- or hesagxptides sequences are distant from the cross- 
linkins re@ons. and the main structural element is the /?-sheet conformation’. It has 
been suggested that this molecular arrangement is a requirement for the elastomeric 
proF:rtics of the elastic fibres’“. 

It appears that HPLC- on diol-bonded silica supports is suitable for the separa- 
tion. assay. and study of the aggregation of the main peptide population of alcohol- 
solubilized e&tin txptides. As these different peptides are derived from different 
re_ons of the native elastin moIecule3*8. the study of their ratio may be useful in the 
cqmparison of elastin preparations originatin, 0 from normal and pathological tissues. 
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