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Abstract

Interaction between short, water-soluble peptides and sodium dodecyl sulfate (SDS) micelles was analyzed by
chromatography of the peptides on a Sephadex G-50 M el bed in an eluent containing the micelles. Peptides that interacted
with the micelles showed intermediate elution volumes. In the absence of micelles in the eluent, the peptides (7-16 amino
acid residues) were eluted near the total volume, whereas micelles applied as a sample appeared at the void volume. The
association constants, K, , were calculated from the capacity factors &’ obtained at different SDS micelle concentrations. The
range of the K, values was (0.5-11)X 10" M ™', As a rule, the longest peptides and the positively charged ones interacted
most strongly with the micelles, but the amino acid sequences also affected the interaction. Partially hydrophobic peptides
that may correspond to interfacial segments of a transmembrane protein, the glucose transporter Glut1, showed relatively
weak interactions with SDS micelles. The peptide interaction with sodium 1-decane sulfonate micelles supplemented with
SDS was similar to that with SDS micelles, whereas none of several peptides tested interacted significantly with micelles of
the non-ionic detergent n-dodecyl octaoxyethylene. The peptide—micelle interaction was proposed to occur mostly at the
micelle surface as in the protein-decorated micelle structure for SDS—protein complexes.
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of several structural models. In the ‘‘necklace
model”, SDS clusters or micelle-like clusters are

1. Introduction

The anionic detergent, sodium dodecyl sulfate
(SDS), forms complexes with both water-soluble
proteins and membrane proteins. The SDS—protein
complexes can be separated by electrophoretic and
chromatographic methods for analytical and prepara-
tive purposes. Analyses of the hydrodynamic and
electrophoretic behavior and the neutron and small-
angle X-ray scattering (SAXS) of SDS complexes
with water-soluble proteins have led to the proposal
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arranged along the polymer chain (1,2}, whereas in
the “‘protein-decorated micelle structure”, based on
neutron scattering determinations, the dodecyl chains
of the detergent form hydrophobic micelle cores,
surrounded by shells consisting of the hydrophilic
and amphiphilic stretches of the polypeptide chain
and the sulfate head-groups [3,4]. Similarly, SAXS
results showed a few micelle-like SDS clusters as the
major substructure of the complex [5]. SAXS and
cryo-electron microscopic data indicated a protein-
decorated micelle structure, which was called a
necklace structure [6]. Transmembrane proteins in
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SDS-complexes may retain the tertiary structure of
their hydrophobic regions.

Even short peptides interact with SDS micelles, as
shown by effects on the electrophoretic mobility of
the micelles [7]. The affinity of a hydrophilic poly-
peptide to SDS micelles presumably depends on the
polypeptide length. The aim of the present work was
to quantitatively analyze interactions between short
hydrophilic peptides and SDS micelles by micellar
liquid chromatography (MLC, see Ref. [8]). Suitable
model peptides were studied. Some of these corres-
ponded to segments of a transmembrane protein, the
human red cell glucose transporter (Glutl). Most
peptides had earlier been used in a study of peptide—
liposome interactions [9]. Two peptides were syn-
thesized to have different lengths but zero net charge
and zero net water-to-oil transfer free energy
(AGy, ) for the side-chains [10] to test the hypoth-
esis that the association becomes stronger with
increasing peptide length, possibly owing to hydro-
gen-bonds between the sulfate head-groups and the
peptide bonds [11]. The association constants (K, )
for the SDS—peptide complexes were determined by
MLC, by use of the mathematical model described
by Foley [8]. The strengths of peptide interaction
with micelles of SDS, sodium 1-decane sulfonate
and the non-ionic detergent rn-dodecyl octaoxy-
ethylene (C,E;) were compared.

2. Experimental
2.1. Materials

Sephadex G-50 M was bought from Pharmacia
Biotech (Uppsala, Sweden), sodium dodecyl sulfate
(SDS, No. 13760) from Merck (Darmstadt, Ger-
many) and C,,E; from Fluka (Buchs, Switzerland).
Sodium 1-decane sulfonate (D 3412), dithioerythritol
(DTE), Lys-Tyr-Lys (KYK) and Glu-Asn-Gly
(ENG) were obtained from Sigma (St. Louis, MO,
USA). Triton X-100 was purchased from Serva
(Heidelberg, Germany). Other chemicals were of
analytical grade.

The amino acids (W, Y, S, C, G, D, N, R and M,
calibration standards from Sigma) were kindly pro-
vided by Dr. David Eaker at our Department. The
peptides YGSTWPG (P,), YGSTWPGC (P,C),

YGSTWPGS (P,S), YGSTWPGCC (P,CC),
YGSTWPGSS (P,SS), MPSWTGG (P,),
MPSWTGGC (P,0), MPSWTGGS (P,S),

MPSWTGGCC (P,CC), MPSWTGGSS (P,SS),
IPCCPVHLKR  (P,), KPSSPARLLK  (P,),
MGSTWPG (P,), YPSWTGG (P,), MSWTGGSSP
(Py), 51 64cr Diasisar Ca01200. 920330700 Faziianes
Ea78.400vc and h, g 545y Were synthesized as de-
scribed in Refs. [9,12]. Peptides YTTNYTTS (P;)
and YTTNYTTSYTTNYTTS (P,P;) were synthes-
ized by Dr. Ake Engstrom, Department of Medical
and Physiological Chemistry, Uppsala University,
by solid-phase N®-g-fluorenylmethyloxycarbonyl
(Fmoc) chemistry, purified by reversed-phase HPLC
and analyzed by plasma desorption mass spec-
trometry [13] using a Bion 20 instrument (Bio-Ion
Nordic AB, Uppsala, Sweden). Peptides P, and P,
correspond to hydrophilic segments of chon-
dromodulin-I from fetal bovine cartilage [14]. Pep-
tides as, g4c-h, 3.050yc CoOrTespond to the segments
51-64 etc (Fig. 6, below) of the human HepG2
hepatoma glucose transporter, which is similar or
identical to the human red cell glucose transporter
Glutl [15]. In some cases, C-terminal Cys or Tyr-
Cys were added as indicated in the above peptide
denotations [12].

2.2 Eluents and micelle concentrations

Eluent A contained 50 mM sodium phosphate (pH
7.1) and 1 mM Na,EDTA; eluent B was eluent A
supplemented with 3 mM NaN,. Detergent was
included in eluent A and B as described below. Upon
analysis of peptides containing Cys, 0.2 mM DTE
was also included.

The values of critical micelle concentration
(CMC) and aggregation number (V) used for calcu-
lation of micelle concentrations in the eluents were
as follows. For SDS in eluent A or B, CMC=1.8
mM at 23°C [3,16,17] and N=89 (estimated from
data in Fig 7, [18], dashed line, 0.1 M NaCl, which
has the same ionic strength as the eluents used); for
C,,Eg, CMC=0.11 mM at 25°C [19] and N=120
[20]; and for sodium decane sulfonate in eluent B,
CMC=28 mM at 23°C (measured by weighing of
thermostated drops) and N=89 (estimated). The
effect of the presence of SDS in mixed decane
sulfonate/dodecyl sulfate micelles was neglected.
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2.3. MLC analysis of interactions between micelles
and peptides or amino acids

The interactions between peptides or amino acids
and SDS micelles were analyzed by MLC at 23+1°C
on a 0.5 (diameter)X20-cm Sephadex G-50 M gel
bed (HR 5/20 glass column, Pharmacia Biotech)
which was equilibrated overnight at 0.1 ml/min with
SDS (concentration 1.8, 3, 5, 7, 10, 50 or 100 mM)
in eluent A (for analysis of peptides without aro-
matic residues, detection at 220 nm) or eluent B (for
analysis of peptides with aromatic residues, detection
at 280 nm). The peptides (0.3 mg/ml) were dis-
solved in the eluent (A or B), containing 10 mM
SDS. Amino acids (0.5 mg/ml) were dissolved in
eluent A containing 10 mM SDS. The peptides or
amino acids were run at each of the above con-
centrations of SDS in the eluent, except that 7 mM
SDS was used only in some cases. Analyses were
also done with sample and eluent containing sodium
decane sulfonate (32 mM) supplemented with SDS
(1.6 mM, to enhance the solubility), or C,,E; (4.5
mM) (see Table 2 below). The total (V,) and void
(V,,) volumes of the gel bed were determined by use
of NaN, and tobacco mosaic virus, respectively.
SDS micelles (supplemented with Triton X-100 at
the monomer molar ratio 100:1 for absorbance
detection) were eluted slightly after V,. The small
difference was neglected in the calculations below.
Peptide—micelle samples (50 wl) were applied and
run at a flow-rate of 0.2 ml/min (HPLC pump No.
2248, Pharmacia Biotech). The elution was moni-
tored by a tunable UV photometer (Waters 486,
Millipore, Milford, MA). The elution positions of
amino acids and peptides of low absorptivity were
confirmed by ninhydrin staining [1 mg/ml in etha-
nol—acetic acid (3:1)] of eluent drops dried on a
filter paper.

3. Theory

3.1. The peptide—SDS micelle association constant
KA

MLC was used for the analysis of the peptide—
micelle interactions (Fig. 1) and the SDS-peptide
association constants, K, , were calculated essentially

Ka
P + M —————PM
Mobile phase
kp kpm

Fig. 1. Retention model for peptide—micelle chemical equilibrium
in MLC with P, peptide; M, SDS micelle; PM, peptide—micelle
complex; k,, the chromatographic capacity factor for the free
peptide; k,,,, the chromatographic capacity factor for the peptide—
micelle complex, and K,, the association constant for interaction
between peptides and micelles.

as described in Ref. [8]. The presence of an equilib-
rant M (micelles) in the mobile phase allows an
analyte P (peptide) to exist in two forms: as free
analyte and in an analyte—equilibrant complex PM.
The rapid interchange between these forms results in
elution of the analyte in a single zone. The elution
volume decreases with increasing micelle concen-
tration in the eluent, as shown below. The peptide
retention, expressed as the capacity factor k” [see
also Eq. (8)], is given by

k' = Foykpy + Foky, (H
where Fp,,, the stoichiometric fraction of the PM
complex, is:

Fpp = [PM]/{[PM] + [P]} (2)
and Fp, the fraction of P in free form, is:

Fp = [PI/{[PM] + [P} (3)

and where k,,, and k, are the “limiting” capacity
factors of the corresponding entities. In the present
work, a small-pore gel was used and the micelles and
peptide—micelle ‘““‘complexes” did not enter the gel
beads, i.e., k,;M is zero. Eq. (1) thus becomes

k' = Fok, 4)
Furthermore,
K, = [PM]/[P][M] (&)

where [M], the concentration of SDS micelles, can
be expressed as [M]={[SDS]—CMC}/N, where
[SDS] is the SDS concentration and N is the micellar
aggregation number. We assumed that the interaction
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between peptides and micelles did not change the
average micellar size. Eq. (4) and Eq. (5) give

k' ={1/(1+ K,[MD}ky (6)
which can be rearranged to read
1/k" = (K, 1kp)[M] + 1/ky, )
in which £’ can be expressed as
k= (V. = V)V, = Vy) (8)

where V, is the retention volume of the peptide at the
micelle concentration [M] in the eluent; V, is the total
volume and V, is the void volume. A plot of 1/k’
versus [M] yields a straight line with the intercept
1/k, ", and the slope K, /k; ’, according to Eq. (7). In
the calculations, k, * was taken to equal 1 (see the
legend to Fig. 2).

4. Results and discussion
4.1. Interaction of peptides with SDS micelles
Several peptides (Table 1) were run on Sephadex

G-50 M with SDS micelles in the eluent. The
reciprocals of the k’ values increased linearly with

the SDS micellar concentration, at least up to 0.1
mM micelles, with a correlation r* above 0.99. Some
examples are illustrated in Fig. 2 and Fig. 3. The
peptide—SDS micelle association constants, K, , were
calculated according to Eq. (7) as described in the
Section 3 and in the legend to Fig. 2. The values are
given in Table 1. The five P, peptides showed much
stronger interaction with the SDS micelles than did
the P, peptides. The sequences of the P, and P,
peptides differed, but the amino acid composition
was the same, except for an exchange of Tyr in P,
for Met in P, between the two series of peptides. The
sequence effect is further described in Section 4.3.
An exchange of the N-terminal Tyr in P, to Met to
obtain the more hydrophobic peptide P, did not
increase the affinity for SDS micelles, and substitu-
tion of N-terminal Met in P, for Tyr to obtain
peptide P, did not decrease the affinity (Table 1).
However, the association constants of the peptides
with 7—9 residues in Table 1 increased with de-
creasing AGy, values, although the linear correla-
tion was weak (+°=0.65) (not shown). For these
peptides of about the same length, the hydropho-
bicity of the side chains thus affected the association
between the peptides and the micelles.

Table 1
K, for peptide—SDS micelle interaction and AGY,,, of the peptides at pH 7.1°
Peptide K, AGy,0
(10° M7 (kcal/mol)
Denote Sequence
P, YGSTWPG 0.9 4.1
P,S YGSTWPGS 1.4 3.5
P.C YGSTWPGC 1.5 2.1
P,SS YGSTWPGSS 2.4 29
P,CC YGSTWPGCC 23 0.1
P, MPSWTGG 5.9 0.4
P,S MPSWTGGS 11.0 0.2
P,C MPSWTGGC 8.9 -1.6
P,SS MPSWTGGSS 9.8 -0.8
P,CC MPSWTGGCC 10.3 -3.6
P; MGSTWPG 0.7 0.4
P, YPSWTGG 5.9 4.1
P, YTINYTTS 0.5 9.3
P,P, YTTNYTTSYTTINYTTS 8.7 9.3

* Water—oil transfer free energies of side chains of peptides, calculated according to the values given in Table 1 of [10]. The AGy, value
for each peptide is the sum of AG,,,,,, values for every amino acid residue of the peptide. This calculation included the amino and carboxylic
groups at the termini. The AG,,,, values of Y, G, S, T, W, P, C, N, M, N- and C-terminal are 0.3 (0.7 is given in Ref. [10]; it is not correct),
—1.0, —06, —1.2, —1.9, 0.2, —2.0, 48, —3.4, 5.0 and 4.3 respectively [10].

" The net charge (calculated as described in [21,22]) of all peptides was —0.24——0.25X1.6X107"" As.
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Fig. 2. Dependence of the reciprocal of the capacity factor on the
SDS micelle concentration in the mobile phase for five peptides:
P, (triangles), P,C (filled circles), P,S (open circles), P,CC (filled
squares) and P,SS (open squares). The K, values were calculated
as described in Section 3 and were approximated to equal the
slopes K, /ky, for the reason that the intercepts 1/k;, were expected
to be 1.0. The experimental values of (V, —V,)/(V,—V,) were near
to 1.0 in the absence of SDS. The use of the intercept values in the
figure was found to be less reliable, as the position [M]=0 was
not precisely defined, since the peptide samples contained 10 mM
SDS in all runs, and since the CMC and aggregation number of
SDS are difficult to define with sufficient accuracy.

o——— 7
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Fig. 3. Dependence of the reciprocal of the capacity factor on the
SDS micelle concentration in the mobile phase for P, (open
circles) and PP, (filled circles). K, values were calculated as
described in the Section 3, further details being given in the
legend to Fig. 2.

4.2. Effect of peptide length

As the P, peptide length (seven residues) was
increased to eight and nine residues by addition of
one or two C-terminal Ser or Cys residues, the
interaction strength increased (Fig. 2 and Table 1).
Similar results were obtained for the peptides P,,
P,SS and P,CC (Table 1). The effect of Cys was the
same as that of Ser, contrary to the specific effect of
C-terminal Cys in peptide-liposome interaction [9].
In an attempt to distinguish whether the proposed
hydrogen-bonds between peptide-bond nitrogen and
sulfate-group oxygens [11] participated in the inter-
action of peptide to SDS micelles or not, the
hydrophilic peptides P, and P;P; were chosen to
have the same charge and AG,,,, (calculated as the
transfer free energy for transfer of side-chains and
terminal groups from water-to-oil [10]). Only the
length of the peptide differed. The monomer inter-
acted only weakly with the SDS micelles, whereas
the sixteen-residue dimer exhibited strong interaction
(Fig. 3 and Table 1). Longer peptides thus showed
stronger interaction with SDS micelles than did
shorter ones. This may be explained both by hydro-
gen-bonding and by other cooperative interactions
between the peptides and the micelles.

4.3. Effect of peptide sequence

The sequence of peptide P, (YGSTWPG) differs
from that of peptide P, (YPSWTGG) although the
amino acid composition is the same. P, interacted
much more strongly with SDS micelles than did P,,
and similarly, P, (MPSWTGG) interacted more
strongly than did P, (MGSTWPG) (Table 1 and Fig.
4). This shows the importance of the peptide se-
quence. Peptides P, and P, in a mixture could be
separated by MLC with 10 mM SDS in the eluent
(Fig. 4A), as could peptides P, and P (Fig. 4B).
Another nonapeptide, P,, was chosen to have the
same sequence as P,SS, except that the Pro residue
was moved from position 2 to the C-terminus. This
sequence modification weakened the interaction be-
tween the peptide and the micelles (k’=0.4 for P,
and 0.2 for P,SS at 5 mM SDS). Also this result
shows that the peptide sequence can affect the
interaction with the SDS micelles.
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Fig. 4. Separation of (A) P, mixed with P, and (B) P, mixed with
P, by MLC in eluent A supplemented with 10 mM SDS. The bars
correspond to an absorbance of 0.02 at 1-cm light path,

4.4. Interaction of peptides corresponding to
segments of Glutl with SDS micelles

Peptides a—d and f-h correspond to segments of
the glucose transporter from human HepG2 hepa-
toma cells [15] as indicated in Fig. 5. The hydro-
philic peptides, a, h and d (with 12-16 residues)
interacted most strongly with SDS (Fig. 6). Even at
the CMC these peptides formed peptide—micelle
complexes (Fig. 6). The short peptide ¢, which is
negatively charged, interacted less strongly with the
micelles (Fig. 6). This peptide contained two Pro
residues: according to the hydrogen-bonding hypoth-
esis model of the interactions and hydrogen-bonding
in SDS—protein complexes [11], the Pro-Phe-Cys-
Pro (see Fig. 5B) segment in peptide ¢ cannot form
hydrogen bonds with the head group of SDS, how-
ever the two Pro residues may allow adjacent
hydrophobic residues Phe and Cys to insert into the
hydrophobic micelle core. The peptide g showed
weak interaction (see graphs for 1.8 mM and 10 mM
SDS in Fig. 6), presumably because it was repelled

A
a
51
2 d f
64 /TN 429
b 292 307 421
134
30A
201
[ \_/
210
2
218 232 478
N b g
492
B
a: DArg@TyrGlyGluBSerlicLeuProThrThrLeuThrThrLeuCys©
sl 64
b: ®@GlyArg@PhelielleGlyValCysGly®
125 134
¢ @CyslleValLeuProPheCysProGlu€Ser®
201 210
h: ®Arg@AsnGluOGluBAsnArg@Alalys@SerValLeuLys®Lys®LeuArg@TyrCysO
218 232
d: @TyrTyrSerThrSerllePheGluBLys®AlaGly YalGlnGlInProValCys©
292 307
f: @CysPheGInTyrValGlu8GInLeuCys&
421 429

§:®@ThrProGluBGluSLeuPheHisProLeuGlyAlaAspOSerGinValiyrCysd
478 4

Fig. 5. Position and sequence of selected Glutl segments. (A)
Position of the polypeptide segments (thick lines) a-d and f-h in
the topology model of [I5]. (B) Sequence of the synthesized
polypeptides corresponding to the above segments. Charges at pH
7 are indicated, residues with hydrophobic side chains are given in
bold-face and Pro is shown in italics.

1.0 ——————

0.8r

k rd
04

0.2}

0.0

Peptide

Fig. 6. The capacity factors of peptides corresponding to segments
of Glutl (see Fig. 5) at the SDS concentrations; 1.8 mM (the
CMC, filled circles), 10 mM (squares) and 50 mM (triangles), in
eluent B.
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from the sulfate head-groups of the micelles by four
negative charges, only the N-terminal being positive-
ly charged. Also the short peptide f showed weak
interaction, perhaps owing to a negatively charged
side chain. Peptide b showed the weakest interaction
among the Glutl peptides tested, despite a positive
net charge, perhaps because the hydrophobic stretch
FIIGVCG is situated between a positive and a
negative charge in the peptide and is too short to
become inserted into the micelle core with hydrogen
bonding between the NH- and C=0 groups. Pep-
tides b and c¢ correspond to segments that are
partially inserted in the membrane of the 12-helical
model (Fig. 5, above). Interestingly, several peptides
that interacted strongly with liposomes upon im-
mobilized-liposome chromatography [9] associated
weakly with the micelles, and vice versa, as illus-
trated in Fig. 7. Presumably the interactions of
peptides with the SDS micelles were mostly of an
electrostatic nature (attraction of positively charged
groups and, possibly, hydrogen bonding), whereas
the peptide interactions with the non-charged lipo-
somes were mostly of hydrophobic character. The
two positively charged and hydrophilic peptides, P,
and P,, interacted very strongly with SDS micelles

08 I :
O 061 ]
—
=
§ 04t ]
[
oo}
-~
02} |
0.0
1 6

K upon ILC

Fig. 7. The capacity factors of the peptides a—d and f that
correspond to segments of Glutl (see Fig. 5 and Fig. 6) on the
MLC column with 10 mM SDS (y-axis), versus the specific
capacity factors on an immobilized-phosphatidylcholine—phospha-
tidylethanolamine (4:1) liposome column (data from Fig. 8B in

[9D.

(k’=0.03 at 1.8 mM SDS), indicating that the charge
of the peptides affected the peptide—micelle interac-
tions. At pH 11 (0.05 M phosphate—NaOH), where
the peptides are negatively charged, the peptide—
micelle interactions were very weak for P,SS, P,SS,
P,, P,, and P;P; (charge between —2 and —1X1.6X
107" As).

4.5. Interaction of amino acids and tripeptides
with SDS micelles

The interaction between SDS micelles and the
amino acids Trp, Tyr, Ser, Cys, Gly, Asp, Asn, Arg
and Met was analyzed. Trp showed stronger inter-
action (K, =0.1x 10" M ") than did the other amino
acids, for which the association was very weak. In
[23], amino acids were shown to have different
interactions with SDS micelles at pH 2.7, at which
pH the amino acids are positively charged. These
interactions were probably of an electrostatic nature.
At pH 6.5 the binding capacity was decreased. The
negatively charged tripeptide ENG showed no inter-
action with SDS micelles, whereas the positively
charged peptide KYK interacted fairly strongly with
SDS micelles (K,=7.4X10* M™"). These results
indicate that the electrostatic charge of amino acids
and very short peptides strongly affect their inter-
action with SDS micelles.

4.6. Different detergents

The interaction of peptides with micelles of the
anionic detergents SDS and sodium decane sulfon-
ate, and the non-ionic detergent C,,E;, were com-
pared. The capacity factors of the peptides were
much smaller (the interaction stronger) with SDS
micelles than with C,E; micelles (Table 2). No
obvious difference was found in the strength of
interaction of peptides with SDS micelles and the
mixed sodium decane sulfonate and SDS micelles, to
judge from MLC capacity factors (Table 2). This
result indicated that the surface structure and the
charge of the micelles are important for the inter-
action with peptide. The sulfate head-group showed
only slightly stronger interaction with the peptides
than did the sulfonic head-group.
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Table 2
The capacity factors &’ of peptides upon MLC with different detergents
Peptide k™
sps” Sodium 1-decane sulfonate’ C,.E,’ No detergent
P,C 0.6 0.7 1 1
P,C 0.2 03 0.9 0.9
P, 0.8 0.9 0.9 0.9
P,P, 0.2 - 0.8 0.8
A5y gac 0.03° - 0.7 0.7
b5 0.8° - 0.9 0.9

“k=(V,—V,)I(V,—V,). Average of 2-5 measurements.
" At 5 mM SDS (0.036 mM micelle concentration).

¢ With 32 mM sodium 1-decane sulfonate mixed with 1.6 mM SDS (=0.04 mM micelle concentration).

¢ At 4.5 mM C,,E, (=0.04 mM micelle concentration).
© At 10 mM SDS (0.072 mM micelle concentration).

5. Conclusions

Even short hydrophilic peptides (7-16 residues)
can associate strongly with SDS micelles. The
charge, sequence, length and amphiphilic characteris-
tics of the peptides are important for their interaction
with SDS micelles. Hydrogen-bonding between the
sulfate head-groups and the peptide bond nitrogens
[11] may occur. Short hydrophilic peptides do not
associate with non-ionic micelles (C,,E;). Micelles
of sodium decane sulfonate interacted with peptides
nearly as strongly as did SDS micelles. Peptides
corresponding to hydrophilic segments of Glutl on
the cytoplasmic and extracellular faces [9,15] be-
haved in SDS solution like water-soluble peptides
and showed strong interaction with SDS micelles.
Amphiphilic Glutl peptides that probably corres-
ponded to interfacial polypeptide segments of Glutl
showed weaker and more varying interactions with
SDS micelles.
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