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Ammo neid sequencen for 1h¢ -ghaind of 1he Maraéens Icc\ins, ,}maim and Maslura pemifera agglulinin. were dcmrmmcd by protein sequenéing.
Bothiare 130 residues long and eomuin several genetically varinnt positions; the overall hemology is 85%. A possible sit far the known glyeopeplide
‘ ‘ of jacalin was Im..tted 'I'hn @ r:hmns haven conseryed trypmplmn resicdue that niuy be part of thﬁ bmdmg.-mc

Jaculing Artacarpus futegrifulio I:clm,Mmlum_pam(rw.n ngglulmin. Amma wcid scquenc:‘ o

INTRODUCT[ON

Thc Madura pamijera aggl;umun and Jacalm, the

.Armcarpusmregnfoﬁa lectin, are homologous seed lec-

ting that are specific for the  T-antigen strusture -

Galg1-3GaiNAc [1]. This specificity has made jacalin

‘useful for studies of O-glycosylated proteins, par-

ticularly human IgA {2]. The lectins are from plants of

the Moraceae family and are not - ‘homologous to

legume or other plant lectins. They have unusual
quaternary structures, combining a-chains of apparent
AMe 11=12kDa with 20-21" residue S-chains [1].
C‘rystallographnc analysis of MPA indicated an az4; or

ey structure [3]; the M, value of ~48 kDa from gel-

filtration is not conclusive for either: farm,

The amino acid sequences of‘ the various forms of the

A-chains and the N-terminal sequences.of the a-chains
were previously described [1]. We report the complete

sequences of the jacalin and MPA a-chains, which will
be -required for the X-ray Cl‘ystallographlc studms '

underway on both proteins {3~ 51

2. MATERIALS AND METHODS

Jacalin was obtained from Pierce Chemical Co..and MPA was

prepared as previpusly described {1].: The @-chain of jacalin. was

separated from the #-chains by reverse-phase HPLC on a C; column

“{1]. Cleavage at methionine residues with CNBr was carried out ‘in
88% formic acicd under argon at room température far 24 h. For

cleavage- at aspartic acid residues, the proteins were digested in -

0.25 M acetic acid at 110°C for 7 h [6). Asn—-Gly peplide bonds were
cleaved in succmylated protems with 2 M hydroxylammu inéa M

Abbrevidnons HPLC hxgh 'perfor'mance hqund chromatography. :
MPA; M. pomifere agglutinin; SDS-PA(JE. sodium dodecylsulphate :

polyacrylamide gel electrophoresxs
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guanidinium chlarldc (7] at 45'(, foran. Trymm punﬂcct by HPLC
to remove chymotryplic contaminants (R}, was used- at an en-

Aymer‘subswmc ratio of 1:50 and digestion was at 37°C for 16 b, in
0.2 M-ammonium bicarbonate, Chymotrypric digesis ware carried
out similarly for 4 b, Digestiens with pepsin were for 15 min at ropm
wmperare with a 1:50 enzyme/substrate ratio, Thc peptide pra.
ducts  were  separated by reverse.phase HPLC, using . 0.1%
rrifluoroaeetic acid buffer, pH 2.0, and aceroniirile gradients, and a

- Cqacolumn of 3 am material (100 % 4,6 mm, Synchropak RP-4, Syn-
. ghrom Ing. or Hypersit WP-300, Shandon. Southern. Pwdum)

. Amine acid analyses. were performed with o Durrum D-500
analyser. The protéin and peptide samples were hydrolysed in vacuo

C at LIOSC in 6 M HC with 1% phenol for 22 b, or, for tryptaphan
. analysis, in 4 M methane/sulfonic acid. Automated’ pas-phase se-

quencing was performied an an Applied Biosystems mode! 475A se-
quencer with on-line identification of the "phenylthiohydantain .
derivatives, Molecular masses were detérmined for the {ntact proteins

by B.N. Green (VG Analytical Lid., Manchester) using a. VG nmss
_specxrometcr eqmppcd with a caesium jon gun [9} S

3. RESULTS

The jacalin a- cham sequence was obtained f:om
tryptic peptides supplemented with other sets (Fig. 1)
together with N-terminal analysis of succinylated
jacalin cleaved with hydroxylamine. The C-terminus
was identified from a small CNBr peptide. It was ap-
parent from the tryptic peptide map that thére were

- more peptides than expected from the cornposiuon and
- estimated molecular weight, From minor: pepudes,

genetic variants were identified ‘at seven positions
(Fig. 2). The calculated molecular mass for the 1 main se-

¥ quence is 14662.6 Da in good agreement with the mass

spectrometry value of 14657 = 7. . .

The SDS-PAGE of jacalin shows a mmor
glycosylated specics of apparent M, 15 kDa [10]. Its N-
terminal sequence, obtained by transferring the band to
a membrane for sequeneing [i1], was identical to that
of the a-chain to residue 20. ‘

The e-chain of MPA could not be obtained in good
yield by HPLC, so peptide fragmentations were carried

- Published by Eisevier Science Publishers 8.V,
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Fig. 1. Amina acid sequences af jacalin (upper dizgram) and MPA
- (lower diugmm) a-chains, . N-Terminal sequencing - is shown by
- arrows, and the rypsin, pepsin, chymotrypsin, acid cleavage, and
CNBr¢leavage peptide products are identified by T, ¥, Ch, A and
CN, rtspcunvcly The hydroxylammc cleavage pomm are-indieated
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'Fig, 2. Sequence alignmem‘ of ja_ca‘,in‘a-chain (upf:er sequence) and.
MPA g-chain (jower 5equem.e) Sequerce varianis are shown above’

or, below' the respective primary sequences, Predi¢ted. B-sheet
segments [14] for jacalm are shown ‘with horizonial’ lines.,
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" Values in.parenthexes ure the number of residugs deduced from the
-major sequences, MPA including its &) sequience [3)- Thr, Ser and--

' :Val values are from extrapolations of 24, 48 and 66 h hydrolyses.

‘ out on whole MPA. Thc scquence (Fig !)'is also 133 -‘
© residues long, with genetic variants at seven pasitions

(Fig. 2), two of which were variable in Jacaim Mass

- spectrometry indicated the molecular mass of the MPA

a-chain was 14758 x 10 Da, and the main sequence

" shown corresponds to 14757.9. The correspondence of | -

the compositions derived from the MPA and jacalin se-

quences to those from amino acid analyses are shown'
. inTable I. An ahgnment of the: two sequences (Fxg 2) -
‘ showcd B5% ovcra} homology "

: ‘4 DISCUSSION

‘The 133 residue sequences and mass spectrometrlcf‘ :

‘data give molecular masses considerably above the

SDS-PAGE values of 11-12 kDa (1]. There is no ob-
vious feature inthe sequence that might account for the
anomalous behaviour, The glycine contents of the pro-
teins are a little higher than usual, but these residues are
distributed throughout the séquences rather than form-

“ing a- collagen.like region or other unusual structure.
- Both proteins have genetic variants at several positions,
detected from minor peptides: A minimum of three

genes for jacalin and two for MPA are indicated by the
@~ and g-chain [1] data, It is remarkable that both pro-
tems crystallise well [3~5] despite the variant residues.

- Jacalin has a minor glycosylated form [10] and it has™
- potential - N-glycosylation sites at’ Asn-16, Asn-35 and
- Asn-74 (in one variant). The structure of the jacalin
‘g]ycc»peptlde has been reported [12] and its *"H NMR
“spectrum . contains threonine resonances, 1nd1catixmg. :
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that Asn-74 is the substitution. sit¢ since it has o
threenine nearby, Thr-72. MPA has only cmc potemml '

glvcosylation site, at Asn-100,
A single tryptophan remdue was found in both a-

chains, Trp-123. This or the tryptophan in the #-chain
must be near the carbohydrate-binding site since there .

is & large increase in intrinsie fluorescence upon ligand
binding {L]. Tyrosine residues are also implicated in the

-site £13], hence the a-chain Trp-123 appears more like-

ly, since Tyr-122 and Tyr-126 are close to it. Though

the carbohydrate specificities of the two prateins are -
there are some  differences i their

very similar, ‘ j
binding-site properties. MPA has a K. for methyl o-D-

galactos1de that is half the Jaualm value and the change

in intrinsic fluorescence on ‘sugar binding-is twice as
large [1]. The sequence differences between the proteins
therefore have functional consequences.

The CD specira of jacalin and MPA' showed that

they are #-sheet proteins [1]. Structure prediction (14]
for the a-chains (Fig. 2) agreed with this assignmient,

suggesting 911 g-strands, Several of the intervening -

segments have dipeptide segmems often found in 4-

turns, such as Asn—Gly, common in Type I’ turns, and .

Gily-8er;, common in Type 11’ turns [15].

One interesting feature of the jacalin sequence is. a
possible internal repeat. ‘Alignment of residues 1-43

against residueés 44~83 (Fig. 3) gives 33% identity, with
several | conservative - changes.

segment of 50 residues from the «-chain, together with
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a ‘Each  subunit - may
therefore be divided into two. segments of 40-43
residues, each containing four S-strands, and a third -

May EWI

- one ﬁ-ehnin ‘I‘his structural nrrana&ment ik similar té

that of the B-chalin of ricin, which has a peptide fold of

© 35 residues that is repeated three times in each of its two
- domains; together with one additional peptide segment
18] However, the lecting shaw no sequence similarity
‘to the ricte B-chain, nor to any other reported se-
- quence. The X-ray studies underwny on jacalin [4,3]
“and MPA (3] should give definitive suuctuml informa-
‘ ‘tion on these protems
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