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Synthetic peptides selected from HLA-DQ and HLA- 
DP glycoproteins were coupled to Sepharose, and used 
for the isolation o f anti-HLA Class II antibodies from 
the immune sera o f rabbits immunized with human lym- 
phoblastoid cells expressing Class II antigens.

Antibodies from early and late bleedings displayed re
markable differences in affinity for peptides and for sol
uble membrane proteins: these differences might be due 
to an early immune response directed preferentially 
against surface linear determinants, and to a late re
sponse to assembled (discontinuous) sites.

The possibility that such antibodies might be used for 
the identification o f amino acid stretches involved in the 
formation o f the same assembled determinant is consid
ered.

The antigenic sites o f proteins are architectural
ly o f two types: they may com prise residues that 
are on a continuous segment o f the protein chain
[1], or are d istan t in sequence but, due to the fold
ing o f the polypeptide chain, some into close spa
tial proxim ity (assembled or discontinuos sites) [2], 
In the im m une response against a complex an ti
gen, antibodies to both  alternative site architec
tures should be anticipated [3], although the re
sponse is preferentially directed to assembled de
term inants [4],

Im m unization with peptides, on the contrary, 
results in the production  o f antibodies to sequen
tial epitopes. An external peptide may elicit pro-
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tein-reactive antibodies, either because, o f the 
m any conform ations it adoptes in solution, it oc
casionally assumes one resembling its cognate 
structure in the native molecule [5], or because the 
local mobility o f protein segments mimics the flex
ibility of the peptide in solution and allows the 
binding of antibody subsets to different conform a
tions [6], A ntibodies to a complex site, and an ti
peptide antibodies to the same linear segment, 
might be different in their specificities and affini
ties for sequential and discontinuous epitopes.

In order to prove this assum ption, two rabbits 
(266 and 350) were immunized with whole N am al- 
wa cells (H L A -D R 2,4; D Q 1,3), according to the 
schedule previously reported [7]. Briefly, the rab 
bits received a first injection o f 40 * 106 cells care
fully suspended in 500 jd o f incom plete F reund’s 
adjuvant, and subsequently, 20 x 106 cells, at ten- 
day interval. The first blood sample (Bleeding 1) 
was collected from  the ears five days after the third 
im m unization, then regularly every second injec
tion. The serum was recovered 6 h after the bleed
ings by centrifugation. The anti-C lass II activity of 
the immune sera was controlled by direct binding 
o f highly purified, iodine-labeled Class II m ole
cules (data not shown).

Anti-Class II antibodies were isolated from  the 
immune sera by using im m unoadsorbents pre
pared by coupling suitable supports to synthetic 
peptides selected from  Class II histocom patibility 
antigens, and know n to represent im m unogenic 
surface regions [7, 8], Peptide A (D Q 3 beta, 6 3 -  
79), and B (DQ 1 beta, 6 3 -7 9 ) were linked to Se- 
pharose-A H  by aid o f MBS [9], taking advantage 
o f their term inal cysteines, peptide D (D P alpha, 
51 -6 1 ) was coupled to a self-activating support 
(Affi-Gel 10) by following instructions o f the Bio- 
R ad m anual. 5 ml aliquots o f the im m une sera of 
each rabbit were then loaded onto  colum ns packed 
with the im m unoadsorbents: colum ns were 
washed first with PBS, then with PBS/0.5 m  NaCl; 
adsorbed antibodies were eluted with 0.2 m  Gly- 
HC1 buffer, pH  2.6, immediately neutralized, di- 
alyzed in the cold against PBS, and stored at 
- 4  °C until used.

R abbit 266 resulted to be a poo r responder to 
the im m unizations, thus only data  concerning rab 
bit 350 will be reported here. The antibody sam 
ples isolated from  bleedings 1, 3, and 5 by affinity- 
chrom atography on the 3 absorbents were thus
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tested with an ELISA against the peptides and 
against soluble m em brane glycoproteins, using 
rabbit preim m une IgG as negative control. A nti
peptide antibodies against fragm ents A, B and D. 
available from  previous studies [8, 9], were em
ployed as positive controls.

The ELISA test was perform ed as previously de
scribed [9], Briefly, wells o f m icrotiter plates were 
coated with 1 jag o f synthetic peptide, or 2 ng of 
soluble m em brane glycoproteins extracted by non
ionic detergents from C LL cells expressing Class II 
antigens; antibodies were adjusted to the same ini
tial concentration (0.010 mg/ml) and used in the 
am ount o f 50 jxl. G oat an ti-rabbit horseradish per
oxidase was used as secondary antibody, and 
o-phenylendiam ine as substrate. The enzymatic 
reaction was stopped after 5 min by addition of 
25 |il o f 4 n  sulfuric acid. Wells were then read at 
492 nm in a T itertek M ultiskan.

The binding data , as derived from  ELISA, indi
cate that antibodies prepared from  bleedings 1, 3 
and 5 o f rabbit 350 exhibit a gradual and constant 
increase in affinity for m em brane glycoproteins, 
while their binding to the peptides rem ains sub- 
stancially constant. A ntipeptide antibodies elicited 
by the respective peptides, on the o ther hand, 
greatly increase their affinities for the synthetic 
fragm ents, but react always poorly with the com 
plex antigens (Fig. 1).

The high affinity o f antibodies 350 for glycopro
teins, as com pared to those o f antipeptide an tibod

ies, may be explained by the fact tha t such m ole
cules are essentially directed to tha t precise three- 
dimensional configuration o f the segment, while 
antipeptide antibodies are directed to different 
conform ations o f the synthetic fragm ent in solu
tion, some of which only may resemble tha t occur
ring in the native antigen [10].

F o r the group o f antibodies o f rabbit 350, the 
increase o f affinity for m em brane glycoproteins 
with time, associated with the constancy in binding 
to the peptides, m ight be due to a continuous m od
ulation and m atu ra tion  o f the im m une response, 
with gradual changes in specificity o f antibody 
subsets produced: antibodies to  simple sequential 
epitopes, as mimicked by the synthetic peptides, 
m ight be mainly represented in the early stages of 
im m unization, those directed to  complex, discon
tinuous sites m ight be the p roduct o f a late re
sponse.

It should be pointed out that, as suggested by 
Berzofski [4], if antibodies do bind to linear am ino 
acid stretches, this sequence alone is not necessari
ly the complete determ inant: o ther residues or 
groups o f residues nearby on the 3-dimensional 
surface may constitute a com plex site and partici
pate in antibody binding.

If this assum ption is true, the same antibody 
m ight react with different segments o f the protein,
i.e., with these that participate to  the form ation of 
the antigenic site. By testing the affinity-purified 
antibody on a panel o f synthetic fragm ents from

B l ee d i ng s

Fig. 1. Binding o f affinity-purified anti- 
Class II antibodies from rabbit 350, 
bleedings I, 3 and 5, to synthetic pep
tides (empty symbols) and to soluble 
membrane glycoproteins (full symbols), 
as evaluated by ELISA.
Circles: 350-A; squares: 350-B; trian
gles: 350-D. The binding o f the corre
sponding antipeptide antibodies to the 
same antigens is reported on the right 
side o f the figure.
For the test, microtiter plates were coat
ed with 1 |ig o f synthetic peptide or 2 fig 
of soluble membrane glycoprotein, and 
dried at 30 C. Antibody preparations 
were adjusted to the same protein con
centration (0.010 mg/ml) and used in 
the amount o f 50 jj.1 . The assay was per
formed in duplicates.
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Fig. 2. Binding o f antibodies 350-A, 350-B, and 
350-D. as determined by ELISA, to a panel o f  
synthetic fragments corresponding to different 
amino acid stretches o f Class II membrane glyco
proteins, as follows:
A: DQ3 ß 63-79; B: D Q 1 ß 63-79; D: DP a 
51-61: E: DQ 1 a 44 -5 8 ; G: DQ 1,2,3ß 96-110;  
N: DQ I a 77 -84 ; P: D Q 2,3ß 82-93; Q: DQ 1 ß 
82-93 ; R: DP ß 82-93; T: D Q 2 ß 5 1 -5 9 .
Assay conditions as in Fig. 1. Controls (preim- 
mune rabbit IgG) are indicated by dotted lines. 
302, 203 and 208 are antipeptide antibodies.

the protein prim ary structure, it m ight be possible 
to individuate some o f the segments that constitute 
an assembled epitope.

When antibodies 350-A, 350-B and 350-D from  
bleeding 5 were tested in ELISA against a panel o f 
peptides selected from  alpha and beta chains o f 
mem brane glycoproteins, 350-A and 350-B ap 
peared to react also with peptides P and Q corre
sponding to positions 8 2 -9 3  o f D Q 3 and DQ 1 
beta chains, respectively. A ntipeptide antibodies, 
tested as a control, did not (Fig. 2). This m ight be

an indication that both fragm ents 6 3 -7 9  and 
8 2 -9 3  are close in space and are presum ably in
volved, at least for a segment, in the form ation of 
the same antigenic site. Future data  on the struc
ture o f Class II antigens [11] will assess w hether 
this hypothesis and this approach might be valid.
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