184 Experientia 45 (1989), Birkhiduser Verlag, CH-4010 Basel/Switzerland

most aflatoxins tested. The concentrations causing 50 %
inhibition of binding of *H-AFB, (values in the parentheses
indicate relative cross-reactivity), to the anti-AFB,-HS-
BSA antibody by unlabeled AFB,, AFB,, AFG,, AFG,,
and AFB; are found to be 0.25 (100), 3.34 (7.5), 0.32 (78.1),
4.0 (6), and 0.53 (47.2) ng/assay, respectively. From the dis-
placement curve, it is apparent that the range for the detec-
tion AFB, and AFG, of the present RIA system falls be-
tween 1 and 100 ng/mi (or 0.05— 5 ng/assay). Such sensitivity
is within the range of most other RIA systems (0.5-5.0 ng/
assay) for aflatoxins® ®. Since the antibodies elicited have
almost equal cross-reactivity with both B, and G,, such
antibodies would be very useful for simultaneous detection
of both toxins. The low cross-reactivity of the antibodies
with AFB, and AFG, would not limit the wide use of these
antibodies for aflatoxin assay because these two aflatoxins
rarely occur in agricultural commodities. Also, the toxicity
and carcinogenicity of these two aflatoxins are relatively low.
Since tritiated AFB, was used as the marker ligand in the
RIA, the apparent cross-reactivity of the antibodies with
AFB, was slightly lower than for AFB, and AFG,. In view
of the importance of use of this antibody for immunoassay
of aflatoxins, studies such as the development of an ELISA
method for simultaneous detection of both aflatoxins as well
as using this new immunogen for generating monoclonal
antibody for aflatoxins are currently underway in our
laboratory.
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Profile of sequential determinants in tissue polypeptide antigen BrCN:B fragment
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Summary. A synthetic approach has been applied to determine the profile of sequential determinants of one immunodom-
inant region of Tissue Polypeptide Antigen (TPA). Five overlapping peptides, covering 30 of the 32 amino acid residues of
this fragment, were chemically synthesized, and their antibody-binding activities for rabbit anti-TPA antibodies determined

by enzyme-linked immunoadsorbant assays.

Anti-TPA reacted with two overlapping fragments at the COOH-terminal end of the fragment, but not with peptides that
include Arg 15 considered as essential for the antigenicity of the whole fragment. This might suggest that this critical residue
is involved in the formation of a complex conformational determinant.

~ Key words. TPA; synthetic peptides; sequential determinants.

The Tissue Polypeptide Antigen (TPA), discovered in 1957
by Bjorklund ! has been demonstrated by several authors to
be a potential marker in different neoplasias 2; this protein is
apparently produced and released by cancer cells, and its
level in serum is correlated significantly with the progression
of the neoplastic disease 3.

Because of the role that TPA plays in cancer detection and
diagnosis, there has been much interest in isolating this
protein in a pure form, and in defining its biochemical and
biophysical properties. Also, since TPA is detected and
quantitated in biological fluids by the aid of anti-TPA sera,
much effort has been dedicated to the identification of the
immunogenic regions of this antigen.

In aqueous solution, TPA has the tendency to form high
molecular weight aggregates, that can be dissociated by SDS
into subunits. The B1 subunit (mol.wt 43,000} has been
partially characterized from the biochemical point of view,

and several cyanogen bromide fragments have been isolated
and sequenced*. TPA fragment BrCN:B, a 32-residue-long
peptide that shares over 70 % homology with sequence 56—
87 of human epidermal 50K keratin, seems to include at least
one antigenic determinant, since anti-TPA sera react with
synthetic peptides that closely resemble in sequence this
cyanogen-bromide fragment®. The exact location and na-
ture of the epitope(s) is unknown, although preliminary in-
vestigations indicate that Arg 15 is essential for the binding
of anti-TPA antibodies, and that one antigenic site should be
therefore located around this amino acid. In this investiga-
tion, we examined the profile of continuous antigenic deter-
minants recognized by commercial anti-TPA sera in this im-
munogenic 32-residue fragment. Five synthetic peptides,
that were from 9- to 15-residues-long and covered the full
length of the BrCN : B fragment, were chemically synthesized
by the solid-phase method ® using a DuPont-Vega Coupler
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Mod. 1000. Each synthesis was initiated with approx. 1 g of
Boc-amino acid-PAM resin and in conjunction with the fol-
lowing sidechain protecting group: O-benzyl (glutamic acid,
aspartic acid), tosyl (arginine), O-bromo-benzyloxycarbonyl
(tyrosine). The couplings were carried out with a 4-fold ex-
cess of protected amino acid and a 6-fold excess of dicyclo-
hexylcarbodiimide. Most couplings were over 95 % complete
as determined by the ninhydrin test. Second couplings were
used when the first resulted unsatisfactorily. The final pro-
tected peptides were treated with trifluoromethansulfonic
acid (TFMSA) at 45°C for 45min’, then isolated by gel
filtration on a Sephadex G 25 superfine column in 0.01 M
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ammonia. Peptide 4 yielded a broad peak, that was tentative-
ly pooled into two fractions, A and B, corresponding to the
first and second halves of the peak, respectively. The amino
acid analysis indicated that all peptides except 4 B had com-
positions that were + 5% of the theoretical value. 4 B proved
to be very heterogenecous, as revealed by ion exchange
column chromatography on a Dowex 50 x 2 column equili-
brated and developed with pyridin-acetic acid buffers (data
not shown).

The amino acid sequence of TPA BrCN:B fragment and the
location of the five fragments selected for synthesis are re-
ported in the table. The hydrophilicity index (H.I.) for the

Amino acid sequence of TPA BrCN: B fragment aligned with human epidermal 50K keratin, and location of the five synthetic peptides used for binding

assays
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1 1-10 ~0.20
2 7-18 +0.16
3 12-22 +0.67
4 16-30 +033
5 2-30 +0.56

I) TPA BrCN:B fragment; II) human epidermal 50K keratin.
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A Binding of IgG isolated from commercial anti-TPA:B 1 by chromatog-
raphy on DEAE Affi-gel Blue, to the synthetic peptides, as derived from
ELISA (enzyme-linked immuno-sorbant assay). Wells of microtiter plates
were coated with 1 pg of peptide, and dried at 37°C. 50 pl of anti-
TPA:B1 IgG, diluted to 0.012 mg/ml, and of preimmune rabbit [gG, at
the same concentration, were added to each well. Goat anti-rabbit
horseradish peroxidase (GAR-HRP) (50 ul, 1:1000) was used as sec-
ondary antibody, and o-phenylendiamine (100 pl) as substrate. The enzy-
matic reaction was allowed to proceed for 10 min, then stopped by addi-

tion of 25 ul of 4 NH,SO,. The adsorbances of the wells were then read
at 492 nm in a GDV ‘Immunella’. Peptides B (HLA-DQ2 63-79) and
G(HLA-DQ?2 96-110) selected from Class II histocompatibility anti-
gens, were used as negative controls.

B Binding of IgG isolated from commercial anti-TPA:B1 by affinity
chromatography on Sepharose-peptide 4, as derived from ELISA. All
conditions as in 4. —— indicates controls with preimmune rabbit IgG at
the same concentration.
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five synthetic peptides, calculated according to Hopp and
Woods®, was —0.20; +0.16; +0.67; +0.33; +0.56 respec-
tively. The commercial rabbit anti-TPA:B1 antibody (Byk
Gulden, Milano) used for the identification of linear deter-
minants in the BrCN:B fragment, was first purified from
bovine serum albumin added as protecting agent by chro-
matography on a Bio Rad Affi Gel-Blue column in 0.02 M
K,HPO,. The first peak eluted (IgG) corresponded to ap-
prox. 1/10 of the total protein amount loaded. This enriched
antibody preparation with known protein concentration was
then tested in an ELISA on the five synthetic fragments using
preimmune rabbit IgG at the same dilutions as a control.
The binding of this sample to the five peptides, as well as to
2 synthetic fragments selected from unrelated proteins used
as controls, is shown in the figure. Anti-TPA antibodies ap-
peared to react with peptides 4 and 5 only, corresponding to
the C-terminal part of the BrCN: B fragment. An enrichment
in anti-4 and anti-5 antibodies could be obtained by loading
the commercial sample on a 0.5 x 5 cm column packed with
an immunoadsorbent prepared by linking Sepharose AH to
peptide 4 by aid of glutaraldehyde, and equilibrated with
phosphate-saline buffer (PBS); 0.2 M Gly-HCl buffer pH 2.6
eluted a protein peak that was retested, under the same con-
ditions, on the same set of synthetic peptides. The binding of
the antibodies to the COOH-terminal fragment was more
apparent in this case (fig.).

The antigenic sites of proteins are of two types, structurally:
they may comprise residues that are on a continuous segment
of the protein chain® or are far apart but, due to the folding
of the polypeptide chain, come into close spatial proximity
(discontinuous sites) '°. Antibodies to an intact protein may
be directed against both site structures !, Since commercial
anti-TPA antibodies appear to bind large synthetic peptides
closely resembling TPA BrCN: B fragment, and recognize an
epitope centered around Arg 15 ° while they fail to react with
short-sized synthetic peptides that include this residue, this
finding strongly suggests that this antigenic determinant is
conformational; however, we found that anti-TPA antibod-
ies display an affinity for the C-terminal part of the frag-
ment, where a continuous epitope therefore should be locat-
ed.

The lack of binding of anti-TPA antibodies to synthetic frag-
ments 1, 2 and 3 might have different alternative explana-
tions: those linear sequences might display low immuno-
genicity in the intact TPA molecule, and elicit undetectable
amounts of antibodies; alternatively, they might assume, in
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the native protein, a poorly flexible conformation, and elicit
antibodies to this precise conformation but unreactive with
random-coiled synthetic peptides. Finally, they might be
buried or masked in the native molecule. This last possibility
might be true for fragments 1—10 that display a negative
H.L3, but not for the other two peptides that, because of
their positive indices, (H.I. +0.16, +0.67, respectively), are
probably located on the outside of the TPA molecule: pep-
tides 2, 3, 4 and 5 might be used therefore for rabbit immu-
nization and production of antipeptide antibodies directed
to predetermined regions of TPA. However, peptides 2 and
3 share a more than 83 % and a 72 % homology, respectively,
with human 50K keratin, and it is predictable that antibod-
ies to those peptides would extensively crossreact with these
filamentous proteins, and therefore be of limited application.
In contrast, peptide 4 (homology to keratin: 53 %) and espe-
cially 5 (homology: 33 %) might generate specific anti-TPA
antibodies and be of considerable help in determining TPA
amounts levels in sera of suspected cancer patients. Efforts
are being made in our laboratory to raise an immune re-
sponse against peptides 2, 3, 4 and 5, and detect whether the
corresponding antipeptide antibodies can be used as specific
anti-TPA reagents.
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Distribution of tunichrome and vanadium in sea squirt blood cells sorted by flow cytometry
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Summary. Specialized blood cells of many tunicates accumulate high concentrations of vanadium and phenolic peptide
pigments called tunichromes (TC). In order to determine whether V and TC reside in the same cells, Ascidia nigra and Ascidia
ceratodes blood cell subpopulations were isolated by fluorescence-activated cell sorting (flow cytometry) and chemically
analyzed. V was found in the spherical, green/grey signet ring cells, and to a lesser degree in the mulberry-shaped, yellow/
green morula cells (MRs), whereas free TC was detected mainly in MRs.

Key words. Fluorescence activated cell sorting (FACS); tunicates; morula cells; signet ring cells; vanadium.



