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umMaRY  T'wo immunologically active peptides, one derived from the portion
from GIn® to Ala**" (peptide 7a) and the other from the N-and C-terminal region
(peptide 17) of hen egg white lysozyme (HL), were tested in respect to their specifici-
ties in reactions with rabbit antibody prepared against native HL.
Both peptides inhibited the precipitin reaction between HL and HL antiserum.
A mixture of the two peptides was more inhibitory than either peptide alone.
The independency of the binding speciticity of each peptide can be shown more

clearly by equilibrium dialysis.

One peptide was acetylated with 4C-acetic anhyd-

ride and the effect of the other peptide upon its binding was tested. 'The binding
of one peptide by anti-HL antibody was not influenced by the other peptide and vice

versa.

INTRODUCTION

Although the high serological specificities of
many kinds of proteins have been well estab-
lished, the nature and specificity of each antige-
nic determinant within a protein molecule is
not fully understood. There is much informa-
tion available on the structures of proteins and
seems likely that the specificity of each deter-
minant in a globular protein consisting of a
single polypeptide chain would be different.
LaprisLE and Durieux (1957) emphasized this
possiblity and since then many attempts have
been made to prove it. Thus, CRuMPTON and
WILKINSON (1965) reported that a mixture of
peptides derived from apomyoglobin showed a
slightly higher degree of precipitation inhibi-
tion than any one of the peptides alone,

We also succeeded in isolating at least two

kinds of immunologically active peptide (SHINKA
et al., 1962 ; SHINKA et al., 1967. Fujio et al.,
1968a) from HL by limited digestion with
pepsin.  Fortunately these two peptides have
very similar association constants in the reaction
with purified HL antibody. Therefore we
could utilize equilibrium dialysis to test whether
the binding of one affected that of the other.
It was shown that the binding of each peptide
with the corresponding antibody was inde-
pendent of that of the other peptide.

MATERIALS AND METHODS

1. Peptide 7a and peptide 17

The two peptides were prepared by the methods
described in our previous reports (SHINKA ef al.,
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1967; Fujio et al., 1968a).

2.  Production of antisera and purification of antibody

Rabbits were immunized with chromatographically
purified HL., as described previously (Fuio et al.,
1968a). Rabbit anti-HL antibody was specifically
purified from pooled sera, The antibody was pre-
cipitated at the equivalence of each serum with HL.
and dissociated in 0.2 N acetic acid. HL was sepa-
rated from antibody on a Sephadex G-150 column
in 0.2 N acetic acid. The details of this procedure
were given in a previous report (FujIio et al., 1968a).

Only the 7S fraction of anti-HI antibody was used
for equilibrium dialysis.

3. Quantitative inhibition of the precipitin reaction

Various amounts of peptide 7a or peptide 17 and
a mixture of both in 200 gl of 0.15»m NaCl, 0.02m
phosphate buffer (PBS), pH 6.0, were incubated at
37°C for 30 min with 100 gl of rabbit HL an-
tiserum (#P28). An equivalent amount of HL in
20 pl of PBS, pH 6.0, was then added. 'The mixture
were incubated at 37°C for 1hr and at 4°C for
2 days. The precipitates were washed three times
with 1.0 ml volumes of chilled PBS, pH 6.0. The
precipitates were dissolved in 3 ml of 0.1 x NaOH
and left overnight at room temperature. The next
morning the opitcal density of the solution was read
at 280 my.  The decrease in the optical density at
280 my due to inhibitor was expressed as a precen-
tage of the optical density obtained in the absence of
inhibitor. All tubes were set up in duplicate.

4, Preparation of [1-YC] acetyl peptides

Peptide 7a and peptide 17 were acetylated with
[1-1C] acetic anhydride according to the method
described previously (Fujio et al., 1968a). The
[1-1C] acetylated peptides 7a and 17 were further
diluted with the corresponding cold peptides for
equilibirum dialysis. The specific activity of the
[1-C] acetylated peptide 7a was 265 cpm per pg
and that of peptide 17 was 446 cpm per pg.

5.  Equilibirum dialysis

This was performed essentially according to the
method of Karusa and Karusa (1968). The de-
tails of the experiment on binding of peptide by puri-
fied HL antibody were given in a previous paper
(Fujto et al., 1968a), the molar concentrations of
peptides were calculated taking the molecular
weight of peptide 7a as 5,400 and that of peptide 17
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as 4,000. Dialyis was carried out at 10°C for at
least 36 hr.

RESULTS

1. Precipitation inhibition by peptide 7a, pep-
tide 17 and both

The results of a quantitative inhibition test
by peptide 7a and peptide 17 against the pre-
cipitin reaction between HL and HL antiseruum
#P28 are shown in Fig. 1.
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Frcure 1 Quantitative inhibition of precipitin reac-
tion of HL and HL antiserum # P28 by two peptides.
See text for experimental details.

QO Inhibition by peptide 7a

[ & Inhibition by peptide 17
HL: 3.43 pgN in 20 pl, antiserum: 100 gl of rab-
bit HL. antiserum #P28.

With peptide 7a, a maxial inhibition of 189
was attained by addition of 114 ugN of the
peptide. But with peptide 17, maximal in-
hibition could not be attained under our ex-
perimental conditions, although as high as 269,
inhibition was attained by addition of 320ugN
of the peptide. Generally more peptide 17
than peptide 7a was necessarry to attain a
certain degree of inhibition.

If peptide 7a and peptide 17 represent dif-
ferent antigenic sites, the degree of inhibition
by a mixute of the two peptides should be the
sum of those attained by each peptide. The
results of an experiment on this are shown in
Table 1.



TasLe 1 Additive inhibition by two peptides
against the precipitin reaction between HIL and
HL aniiserum # P28

Peptide 7a Peptide 17 o
added added InlnE/mon
(1gN) i (1gN) | (%)

114 — 18
- 320 26
114 320 38

One peptide or a mixture of the two peptides in
200 pl of PBS, pH 6.0, was incubated at 37°C for 30
min with 100 z1 of undiluted rabbit HI. antiserum
#P28. The equivalent amount of HL, (343 ¢gN) in
20 pl of PBS, pH 6.0, was added to each mixture
and mixtures were incubated at 37°C for 1 hr and then
at 4°C for 2 days.

In fact, the degree of inhibition by both
peptides was the sum of the inhibitions by each
peptide singly.

2. Mutual effect of the two peptides upon the
binding of each peptide by purified anti-HL
antibody

Anti-HL antibody #P28 was purified from
HL antiserum #P28 by the method described
above. A summary of the results of equilibrium
dialysis experiments with peptide 7a and peptide
17 using purified anti-HL antibody #P28 are
given in Table 2.

The concentration of free peptide in equili-
brium dialysis was estimated both by measure-
ment of ™C and by Lowry’s modification
(Lowry et al., 1951) of the Folin reaction. The
two methods gave essentially the same results
with both peptides. As can be seen in Table
2, purified anti-HL antibody #P28 contained a
fairly large amount of antibody fraction directed
to each peptide. In addition, the mean as-
sociation constants of binding of the two pep-
tides with the corresponding antibody fractions
were in the same order of magnitude.

Therefore the amounts of the one [1-14C]-ac-
etyl peptide bound in the presence and absence
of cold peptide of the other kind were compared

TABLE 2 Binding of [1-14C] acetyl peptide by
purified anti-HL antibody # P28

Content? of
p K@ Anti-peptide
Peptide (l/mole) antibody
%)
{1-1C]-acetyl
peptide 9. 2.26%10° 12
[1-%C]-acetyl s
peptide 17 1.78x10 47

a The mean association constant (K,) was evaluated
graphically (Scatchard plot).

b The amount of antibody fraction directed to each
peptide was obtained graphically by plotting the
reciprocal of the amount of the peptide in the system
vs. bound peptide taking the valency of antibody, as
two, and the molecular weight of antibody, as 150,000,

TaBLe 3 Effect of peptide 7a on the binding of
[7-14CT-acetyl peptide 17 by anti-HL antibody

Peptide 7a [1-14C]-acetyl peptide 17

added bound® bound relative 9
(mpM) (mpM) (M) bound
0 0 , 16.0 100
20.2 3.1 16.0 100
40.6 4.0 : 16.2 101
60.8 4.2 16.0 100

A mixture of 95 mum of [1-¥C]-acetyl peptide 17 and
20 mpm of the purified anti-HL antibody #P28
(MW. of antibody taken as 150,000) in 1 ml of PBS,
pH 6.0 was dialyzed against 1 ml of PBS, pH 6.0,
containing various amounts (0~60.8 mua) of cold
peptide 7a at 10°C.

a Values were obtained in an independent experi-
ment in which binding of peptide 7a by the same
antibody preparation was measured.

by equilibrium dialysis. Results are shown in
Table 3 and Table 4.

The binding of each peptide by the corres-
ponding antibody fraction in anti-HL is not
changed by the presence of other kinds of
peptide.

This binding experiment was repeated using
another batch of anti-HL antibody (#P24) with

essentially the same results.
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TaBLE 4 Effect of peptide 17 on the binding of
[7-Y“Cl-acetyl peptide 7a by anti-HL antibody

Peptide 17 [1-1C]-Acetyl peptide 7a
added | bound® bound relative %
(mpM) (mpM) (mpM) bound

0 0 4.10 100
36.0 11.5 4.06 99
72.3 15.0 4.10 100

108.3 15.9 3.88 95

A mixture of 60.2 mum of [1-¥4C]-acetyl peptide 7a
and 20 mpM of the purified anti-HL antibody # P28
in1 mpl of PBS, pH 6.0, was dialyzed against 1 mlof
PBS, pH 6.0, containing various amounts (0~108.3
mym) of cold peptide 17 at 10°C.

a See footnote in Table 3.

This indicates that the antibody population
reacting with peptide 17 did not react with that
of peptide 7a.

DISCUSSION

Lapresle suggested long ago that each antigenic
determinant in a protein might differ in speci-
ficity, but there is still no clear cut expermental
support for this. One reason for this may be
that physical separation of a determinant from
a protein molecule may cause loss of the original
affinity of the determinant. In addition, many
factors may influence the precipitin reaction
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