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I Introduction

Ag recognition by Tcells requires the association of an
antigenic pepticle fragment with MHC molecules of ApC,
aneJ the subsequent interaction of this complex rvith the
TCR [1-3j.The current,conqept holds rhat icell recogni-
tio4'is confined to, Ag-derived linear pepticles whereas
car:bohydrat es or lipids can not ind q ce T ce I I iesponses. Ttris
flssumption is qubstmrtiated b1r the Tcelt-independent
antibody response to Sorne p<.rlysacch4ride Ag [4, 5l whíc]r
has recently been proposed to rèsult'frorn the irrability of
polysacchalicles tq: bind to clnss II MHC molecules [d].T'he
question whether glycopeptides can be recognized Oy
f'cells has recently been addressed in murine systems using
glycopeptide analogues of a known OVA-clerived immu-' qogenic glycr:peptide [7], gtycopeptides from HEL deter-
minants [8] as well as from,Sendai virus nucleus protein [g].
Moreovel', Tcell recoglrition r:rf carbohydrate on type II
collagen in rats has been demonstrated [10], Thcse stuclies
provicled cvidence that the carbohydrate rnoiety can be part
of the dcterntinant recognized by Tcells. Although these

experimental systems underscore the potential immunoge-
nicity of glycopeptides, their relevance for húman J'cell
recognition following natural exposure to a glycoprotein
antigen has not yet been demonstrated.
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We have analyzed the specificity of humanTcell responses
to the major bee venom'allergen phosphotipase A2 (PXA)
[11], a gll,coprotein of 134 amino acids wìth'a.single
carbohyclrate unit attached to Asnl3 [12]r. J.n.'ar,pr_evious
stu ely, we h ave i deritified fhree.i m rn unogenic doru ains alon g
the primaly seqqence of PLA. Syntlretic peptides of L2 to
lu residues spauning thesc areus inducecl proliferative
respouses in cloned Tcells:as well as in unf[aeticlnatecl
PBMC of sensitized individuats [13]. However, although a
large panel of overlapping peptides spann,ing the errtire
molecule was tested, several PlA-specific Tceij cl<lnes
failed to recogtìize any of these peptides. Here we report
Tcell clones rvhich selectivcly rcspond to glycosylated Pl,A
but not to its non-glycosylated variants. Moreover,Tcclls
exhibiting glycosylation-depende,nt Ag recognition seem to
prcclominate over those with peptide specificity in sonle
individuals, suggesting that glycosylation may contribute
significantly to the overarll'immunogenicity of a glycopro-
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Furified natural PLA was purchased froú Boehringer
(Mannheim, FRG) and used witbout prior chemical inac-
[ ivat jon.Alternatively,PLAwaspurif iecf ' from.wholebee

ergy and
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recombinant PLA
amino terrninal peptidé spànning the Asnl3, which is the ,' .
residue glycosylated i1!he nligtplol".1n (Table 1). More- I
.""i-'rí'i;; til-iCinl;;A d."'ríó raii"à to oii,Jno to .
s-mannosidase=digested .F,Lt,..y$ereas stimulation of the',,-"i,s-mannosidase=digested.F,Lt'..y$ereas stimulation of the, ;,,,i1

PlA.specific control cl,oneb coqld'be achived. The same 'i'i

observation was made for$gne ReiTal. -Accordiggly, the '.,

mannose*,cqntaining:eú$:of the,carbohydrate moiety may' ' ,
be required for agretope recognition of processed PI A by -..
the lfi-A-clàss II desetope, Thè,structure of the PLA ''
gapohydrate [14] is shown in Fig, 3,lhe same pattern o{ ,,i
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Reg4r,ding the molecular basis of the MFIC/Ag/TcR inter.
aefion, it is not possil:le to deterrnine whether the carbo-
hydrate moiety of PLA is directly involved in the glycopep.
tideftbR interaction or whether it melely introduces con-
formational constraints for Tcell recognition, However,
rletailed structuralanalysis revealed the existence of at least
14 isofrrrms [19J of the N-linked saccharide, raising the
possibility either that subsets of these isoforms are recog-
nized by a partícular Tcel[, or that the common structural
carbohydrate backbone is involved.Thc lattermay be rilere
plausible since treatment of native Pt,A with e-rhannosi-
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