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Sequence studies have been performed on affinity purified peanut agglutinin, a galactose binding lectin. 161

residues have been compared to homologous residues in soybean agglutinin and favin. Extensive similarities

have been uncovered, confirming the conservation of lectin sequences among all legume lectins. Evidence
is presented for the existence of internal duplications and/or isolectins.

Lectin Sequence

1. INTRODUCTION

Lectins from the seeds of leguminous plants con-
stitute a group of homologous sugar binding pro-
teins (review [1]). Among the members of this
group the following have been completely se-
quenced: concanavalin A [2], fava bean lectin [3],
lentil lectin [4] and sainfoin [5]. The primary struc-
tures of several other lectins namely: soybean ag-
glutinin (SBA) [6], pea lectin [7] and phytohemag-
glutinin (PHA) [8] have been deduced from the
nucleotide sequence of cDNA reversely transcribed
from specific mRNA. All these sequences have
been found to be homologous, regardless of the
existence of one single or two polypeptide chains in
the monovalent subunit of the lectin. Other lectins
have only been sequenced at their amino terminal
portions, which were found to be homologous to
those of the lectins sequenced completely [1,9].
Thus, PNA was shown to have an amino terminal
sequence which, over the first 32 positions, is 47%
identical to that of SBA.

Abbreviations: PNA, peanut agglutinin; SBA, soybean
agglutinin; TPCK, L-1-tosylamido-2-phenylethyl-chlo-
romethyl ketone
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Homology

Legume Peanut agglutinin

Because PNA is extensively used to characterize
and separate lymphocytes (review [10]) and since it
is one of the few lectins for which preliminary X-
ray crystallography data are available [11,12] we
decided to determine its amino acid sequence. We
present here the sequence of 161 residues of PNA
lined up with homologous regions of SBA. Despite
vigorous efforts, the missing parts could not be
characterized, probably because of their hydro-
phobic nature or because of microheterogeneity
due to the existence of isolectins [13].

2. MATERIALS AND METHODS

2.1. PNA

PNA extracted from the seeds of the ‘Shulamit’
variety of Arachis hypogea was purified by affinity
chromatography on a columns of N-(.-amino-
caproyl) ,6’-D-galactopyranosylgmine coupled to
Sepharose [14] and displayed a single band with a
molecular mass of 27 kDa on SDS—-PAGE (poly-
acrylamide gel electrophoresis).

2.2. Tryptic hydrolysis
Various digestions were performed:
(A) PNA was digested at 37°C with TPCK-
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treated trypsin added to a S mg/ml solution of
PNA in 1% ammonium bicarbonate. The en-
zyme/lectin final ratio was 17100 on a weight to
weight basis. Trypsin was added three times over a
period of 24 h [15].

(B) The same digestion as in (A) was performed
in the presence of 0.1% SDS.

(C) PNA was digested at 37°C with 50 g
TPCK-treated trypsin added to a 5 mg/mi solution
of PNA (pre-denatured with 6 M urea) in 1% am-
monium bicarbonate and 2 M urea.

2.3. Chemical hydrolysis by cyanogen bromide in
heptafluorobutyric acid/formic acid
PNA was hydrolyzed in a solution of
HFBA/HCOOH (1:1, v/v) using CNBr, in a one
to one ratio (weight per weight) with protein. The
reaction lasted 24 h.

2.4. High performance liquid chromatography
(HPLC)

Reverse phase HPLC was performed with a

Waters system (Waters, Milford, MA) equipped
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with two Model 6000A pumps, a variable
ultraviolet detector and an automatic sampler
(Wisp 710B), employing the following columns:
Microbondapack Cis and Microbondapack RP-
CN (Waters, MA) or Lichrosorb RP-8 (Merck,
Darmstadt, FRG). Measurements were made at
230 nm in the sensitivity range of 0.05 to 0.2 ab-
sorption units full scale. Flow rates in all ex-
periments were 2 ml/min at room temperature.
The peptides were eluted with linear gradients
made from 50 mM ammonium acetate (pH 6.5)
(solvent A) and methanol (solvent B). The elution
started with 100% solvent A and ended after 2 h
with 80% solvent B.

2.5. Amino acid sequence determinations
Sequence analyses were performed by
automated Edman degradation on 5—50 nmol pro-
tein and peptides with a Beckman 850C sequencer
modified in the laboratory for automated conver-
sion. Several programs were used including the
0.33 M Quadrol program with single or double
cleavage [16]. Phenylthiohydantoins were iden-
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Fig.1. Comparison of the complete sequences of lectins from leguminous plants. The sequences of PNA peptides are
placed for maximal homology.
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tified by high pressure liquid chromatography us-
ing a Waters system and a Microbondapack Cis
[17] or an Altex Ultrasphere ODS column [18].

3. RESULTS AND DISCUSSION

The 40 amino terminal positions of PNA were
sequenced by automated Edman degradation and
revealed extensive homology with SBA and favin
the lectin of broad bean (fig.1). Additional se-
quence determinations carried out on peptides ob-
tained mostly from tryptic digests of PNA under
various conditions, and separated by HPLC (fig.2)
permitted the establishment of nearly 60% of the
primary structure (fig.1). The sequences were lined
up according to their homology to portions of the
lectins of soybean and broad bean (favin). By us-
ing this approach we were able to place 161
residues, 69 of which were identical to those of
SBA, and 71 to those of favin. However, low
solubility and resistance to any kind of hydrolysis
have hampered the collection of additional data.
In particular, it has been difficult to obtain
overlapping sequences which would have made the
placing of peptides unambiguous.

A number of tryptic peptides seemed to corres-
pond to either duplicated portions of the protein or
to alternate sequences probably present in isolec-
tins. Thus 6 of the first 9 residues of peptide PT
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Fig.2. Separation of tryptic peptides of PNA. HPLC on
Microbondapack RP-CN using the gradient system as
described in section 2, monitored at 230 nm.
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Fig.3. Evidence for homologous peptides present in a
single preparation of PNA.

CN7 are identical to those between positions 114
and 125 of SBA and favin (fig.3). However, in a
peptide with sequence D-G-P-E-F-D-T-Y-D-,
which was also found during peptide mapping, but
unpositioned until now, one finds four residues
identical to those in positions 120—123 of favin.
Three of these are also present in peptide PT CN7.
While the maximum of homology favors the first
peptide, the simultaneous presence of both se-
quences in the PNA digest suggest the existence of
either internal duplications or isolectins.
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