
t + L - .

In temt iona l  . \ rch iv ts  o f

. Nìefg)',.n
unmunclog)'

Takertu Ishikavt,a"
Shuli Ikagctv,an
Keisuke M0sLtyeme''
Sho X,[atsushitab
Yasuharu lVishimttrab

'' Department of Otorhinolaryngology and
'  D i r  i s ion  o f  In r rnunogcnet ics .

Kumanioto University School of Vledicine,
Kunranrcto, Japan

More than l0% of the Japanese population are suffering
from Japanese cedar poll inosis from late February to April
of every year. fherefore, there has been a strong social de-
mand to devel$p a more reliable and effective way of con-
troll ing the poll inosis. The aim of this study was ro deter-
mine the peptide epitope reactivity of T cells from patients
allergic to Japanese cedar pollen (Crytptonreria japonicu),
and to discuss whether immr-rnotherapy could control T cell
response to the allergen, which is the fundamental and es-
sential way of cor-rtroll ing IgE antibody production.

Tr,velve patients aller_eic to C. japonica with high serum
IgE antibodres participated in this study. None of the pa-
tients had received oral corticosteroids or pollen immuno-
therapy before the study, and blood samples were obtained
off  season. One x lO- ' /wel l  of  pe npheral  b lood mononuclear
cel ls (PBMC) were cui tured with 2.5 pg/ml of  pur i f ied f rac-
tion (Cry j l) of the pollen extract for 7 days and an addition-
al 7 days r.r, ith human ri l-2 and rl l-4, and pulsed simr_rltane-
ously wi th autologues PBI,v lC (APt l )  inadiated with 3,000
cGy and ant igen to obtain T cel l  l ines speci f ic  to Cry j  l .  The
ieactivit.T of the l ines were tested by r t-lrdn uptake ancl re-
lease of  cytokines, IL-4 and IFN-.1,  in the cul tured super-
natant,  r ,vhen the l ines were st imulated again wi th the ApC
and Cry I I (2.5 pLg/ml) or peptides (2.5 ptlvf), which were
synthesized according to amino acid sequence of  Cry j  l .
HLA class I I  a l le les were determined by hybr id izat ion of
HLA DR,DQ.DP genes ampl i f ieci  by PCR.

Seventeen of  37 over lapping pept ides were recognized
by at  least  one l ine f rom every donor of  the 12 cases. Of
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them, 4 peptides activated the lines from plural cases, such
as p6l -80 (EY Tl { ,  OT),  p l l5-132 (SK,  SPT),  p206-225
(MK, YA, ya, KT) and p337-353 (YK, SE, MK, ya, KT)
r,vhich could be considered as major peptides of Cry j l.
However, the question remains whether these epitopes are
dcjminant in vivo. Cultured supematant from 9 lines out of
the l2 cases were assayed for cytokine release resulting in
that most of the activated lines produced either IL-4,lFN-y
or both. IFN-y dominant secretion was seen in TH (p6l-80),
SK (pl15-132), NT (p271-190) and SE, (p337-353). tL-4-
dorninant cases were ya (p108-125, p20l-220, p206-225),
SPT (pll5-1-12) and MK (p127-143). Aln-rost equal secre-
t ions of IL-4 and IFN-y were seen in SPT (p13J'2), YA
(p206-225), MK (p301-321), MK (p337-3s2) and YK
(p331-353) (f ie. 1).

Taken together, it seemed to be difficult to determine
which particr-rlar peptide stimulates specificaily Thl, Th2 or
ThO []. We have previously found that an established Cry-
.1 l-specif ìc T cel l  clone r,vhich recognized peptide p335-
346 and secreted dominant amount of IL-4 increased the
production of iFN-.1 when a single amino acid substi tuted
analog peptide (irethreonine to valine) was used as a stirn-
ulator [2].  This interesting re sult  suggested that even a sin-
gle T cel l  clone may function as either Thl- or Th2-dom-
inant depending on the character of the outcome of the stinr-
ulat ion.

The results of HLA class II  typing of the I I  cases indicat-
ed that the higher phenotype frequency of DPBI*0501 and
DQBI*03 [3] seemed to be associated r,vi th the recognit ion
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Fig' 1'  rHTdR uptake ancl cytokir le release of T cel l  l ines frorn patients al lcrgic to Japanese ceciar pol len by antigenicpeptide st imulat ion' Responses of T cel l  l ines t iorn l2 Japanese ceclarpol l inosis were assayed by rHTclR incorporationr'vhen the l ines were st imulateci by synthesized overlapping pepticles of cry j  l .  lhe cytokine amount in the culturedsl lpernatant aftcr thc- st inlulat ion rvas measureci by ELISA iÀ the samples frorng of ' the above l2 cases.
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of p337-353 and p206-225, respecrively, and rhe higher
haplotype f i 'equency of DRBI*0405-Dptsl*05rJl and
DRBl*  1502-DQAI *0103-DQBI *0601 wi th the recogni t ion
of p337-353 and p6l-80, respectively, when cornpared to
the reference table of HLA l99l (proceedings of the l l th
International HLA workshop).
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Theoretically, the induction of T cell anergy [4, 5] or
dominrnt IFN-y production are the most feasible ways for
immunotherapy with peptides to downregulate IgE anti-
body response to the allergen. In l ight of, this, future pro-
gress should aim at investigating which peptides should be
used for therapy. Additionally the various routes, such as
dermal, nasal or intestinal, for application of the peptides
may also be important.

References

Ikagawa S. Matsushi ta S,  Chen YZ, Ishikawa I
Nishimura Y:  Single amino acid subst i t r - r t ions
on Japanese cedar pol len al lergen (Cry j  l  ) -  Ce-
rtved peptide induced alterations in human T
cell responses and T cell receptor antagonism.
J Allergy Clin Immr"rnol 1996:97.53-64.
Shenk S, Breiteneder H, Susani M, Najafìan N.
Lagger S. Duchene M, Valenta R, Fischer G,
Schciner O, Kraft D. Ebner C: T-cell epitopes of
Phl p I, ntajor pollen allergen of timorhy grass
( P h I e u m p rctt e ns e ) : Evidence f-or cross-reacting
and non-crossreact ing T: .cel l  cpi topes wi th in
grass group I  a l lergens.  J Al lergy Cl in Immunol
1995:96:986-996.

Sloan-Lancaster  J,  Evavold BD. Al len Pfvf  :  In-
duction ofT-cell anergy by altered T:cell-recep-
tor  l igand on l ive ant igen-present ing cel ls .  Na-
ture I  993:363:  I  56- 159.
Br inerTJ,  Kluo MC, Keat ing KM, Rogers BL,
Greenstein JL: Peripheral T:cetl tolerance in-
duced in naive and pr imed mice by subcutane-
ous injection of peptides fiom the major cat al-
lergen Fel  d I .  Proc Nat l  Acad Sci  USA 1993:90:
7608- t6 t2 .

I

I
I

T Cell  Response to Al lergen peptides In t  Arch  A l le rgy  Immuno l  I  997;  I  I  3 :255-257 2 5 7


