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ABSTRACT

Among the slorage proteins in olive seeds' an abundant

gllcoprolein \ith MW of 49.2 kDa (GP50) is oonsidered a

homopolymer which is dissociated in the prcsence of detergent

SDS in non- reducitlg conditions and constitutes aboui 109i' of
these proteins (Sousot\', 2001).

]n rhe presenl study, this protei was purified by preparative

electrophoresis after dcgllrosylation of oligosaccharides moieties

b] a chemical mcthod in order to prepare an immunsera- 'fhe

carboh)drate moi€ty of CP50 *as analYssd lt contained

galaclose, x)losc, mannosc and N-aceql_glucosamine residues in a

ralio of2.5: 2il:2.
The preparation ofanlibodies specilic for GP50 pennited the

immun,,(hcmlcrl (xraclcri/dllon Jl IIir lr.rrein
There \\as a strong homologl in the polypeptides

composition of srorage proteins from seeds of diilcrent ol;vc

cultivars of (r1e.r e r.rPea. Howcve!, antibodies specific for GP50

were immonodetected polypeptides specific for spanish va cties'

Proteins of similar molccular weights and antibodies related lo

CP50 \\ere immunodctecled in al1 Oleaceae sceds examined'

l<e! wo l\: oleaLeae. Olea europea, oliw seeds' ttorage protcitls

-41 1-



_1t2-

ajrr$ a. ;jti!. dLlel !{ !.! ijji.lr .uiJ}:i i_.i.i. LtrJ
Oleacaea i;j;,3t i1-ilt ;,rfr.i" gr;' ;:s u..-t -t,"orea

J-J."i JIi +alj,

'!JJ- - 6.i".J i-1+ :.rj;r ;+ - *:--_ ,r

o.3.:..

i" .l].".SJ''-il .- rj-g-
!5) 4q.2 kDd ,F+,+ --t t: l:-;!; )r -*:: .- s j----4)

lJJ) LJ*r1e i;[i. ;e:c 3 _i-i: ji JrS. -].| G?: ], -.-.- (,,*.ii.)l-r g! detergent (SDS) -.)-i.-1 j! i--r i :--: ,.-.rs.

',,,ljj.}s?Lill 
l5 !i5r J-)j-l : :i .lsou:o$. :l'.. ) _,,-. E

electrophoresis ; !--.r::il ;'!Fr li-- t--; +- t
at6i t+5-i !;li Elecrroelurion ;!_"#, )-: j i:e:!Jari!e
i; L.S.L!:l-t^rs {" 9JSJI ' 

j+ll ,JtJt ! jj: j anribcCies . :-_.-.
Jf..i' -+ j+- :+./"5=151. ,:!:-.* __: -s- .-! -;, .!
:': t.o *jr-::-'-..s!s -):---i -t:; - |J . !9:-- --
ul 

- 
anti-CP50 .'JLaJ 'L ,+-4i _r :l ., : _- ' -

lq) iomunochernical characlerizatioD ;1.trs .r-if, :i -_rt';
; tj5J ij+.!, ri a:*!' .,+*rl --S-i _ _=+ -r __.._-
\-n x2' Uleu europea -F.),i ( ulri\aj5 ;-i:A- r- - ,-iili r+iE +lr!r J+": LrS.i .liL;lt .s rts!"j J;irJ lrS .,;

.i-Jir.ll i+L$rjr .!L.i-) :
kl ns :iJ].IJj llrlj+]l Jjll dJl: i+r,11 nt!,i!1. ti ,!r>i +sr. i
-JlJ.t:"+ €!,'.\:-!.',i- GP50 e" <-i,L epitopes ir-rri. ttij.

.Oleaceae aljJ:,.JI :+- ilAlj l*J.r.!l ttjr)l

Lli..r

i:,l]J ..j!:511J Lleclrophoresis s.U+S]l lJill dll (}s:_sl
-L+r_xl :*t-..: i irlj 6Jr.a Irnrunoblotting irrbJl Llii_ll
Daussant and Skakoun. 198i and Krishna 1jl+li J:r.r,lt # tuFl
-+-) J r-jr Ja -ias. j,l ,:+ JS. and Virrd. ts8- /

::.
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(Jamcs and iil& tuL! tl! J",Jr-j. rJrJ ii-6-lt .l-j__tijlJ
.t'airbrorhem. i983 and Mimouni. 1989)

-r-"+ ;* t''-+ Ji i"E (sili" &ln :)c -iuXJt ;i .:.s, ;jr ,i C-r.jLl'-,$_. r -6 ,_iS,!j. *n \. 
'j 

_-S- dnfi[:enes _+,
i*' l.'t* , 'i-: + r t++t ,s- ,; 9++ a=r'--i a.-.: f _,, r0 j-!, * _iL:S i.+)!] ,r{i ,.;:. ; -i--:.:, i, _,_iLj-)L J, -Jj,l, +_s:l +Ld. _d, ire* ;.__: ;, -l:
Jsrllt J*+lJ . (Alsron and'I'umer. 1963 and Harbione el al, l97l)
L"jS ,!i+rJ 1Jl,: ,jsi J+* ,.*r-. jq elL..iJt Jcr:nt els t-X <i

.+_lil. _i+.;l ;_) Jc JL -Bi. JL!._1, J:a i,sJl'l'Ji, -F'r.1 .Lc Jr) ;,.x..;ir,.r"-a, -.-:; -__c i
genus ,-+ r. ,! Jr*-..{Eq,Il.,Jlmann.etgp/11 (rB q,

f 
-,.,.L,.+,A LL 

-_r, tr+ rp""i.. g r,.., h-.i*-'" Oleoidees LAj : +j -:rr: Jr :r. -.r. lij \ -
.+ _. +rL e.rL ; jLJ lribes i.& i-* J,r Jasminoidc(s

-.S.;- r jsli {s L,,r J, .,t: j ,r laylor J_j -}_*.'d + el J,t:.]. :-;.,j . phrtopenerjr Ju-), ,fu,.ijl*dl .rsl . i\: -t!i---rs (Waltander and Albe4 1999) DNA

:F 1+, '; Ji irJ Lj!L-{ G ;r* a)c !4j.dlr l_^ .,;r.ijfJnranc:'ee\. lor.lrhiees. :# iL-_;r ;____"i, _* , i __
. .M)aropyrees, Jasminces and Oleaees

, . :*j.+ ,)al lJrSrJl JJ.Llt pljj*l -:-lJJl o-! s.i i
?k., .tAlt J- {illi. .iri-,i Jr+ cJ ijjjjt nujrJ;l L;j.-J, anli Up50 :,jr-lr (,.eLi:) j/1aS^, .- .)a ?rt,,ptr
5-rr J- J _ ar.llr 50 kDd r_J-I, -)yJ. j: j1. ).r.rque\ :JL,a)j Dr J.irrFd' {.;l rji:>t.s_-L tanehc
verddl. P,cual. J JU-, _i+ leccl.inu .J_l ". -

9r._; -i- iriliur"*.* rl 1"-r, ; irli- 1 ;; - ,+ J !F. _L+ r.!, --:-r""s.1-L *LiJ.anrj-(rP50 j,-:l (_rLil) r,,j !jls- q._J
t rcLt.r . ,:,)t :t,i .$ J.i"rFl qjJ.-t,:,+.,J 

J--te.' 
-). 

Chonanthu\ rtrefit\tt\ I dl, irr j, ( r..1\lols r rr! \rrl/fa tulp,ri, I :!,)S .l teu\trua F?o i.,t
?-oaane.t iu Jitrtunei h_rflJill 

e Jjlt J 4iU)rr,a:,rrrlt A]r--nl
..r-ii-!r i.l,gill :sl eit $!l C.rrr.

I
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alJli J+ immunohgic +ti"ll 3EyJ1 -f' -:'s'jr i--li] Ij--!n,
--.ir;'* 6. ;",rr"U a:nl ui!'Lli," .jLi 4iij1 ;i-il iij-ij ir+lll

.Jtnj ari[, J:'.,-!J al]ji --.t +j ir -jl 
.:r.!JJ+ll Llir uD

d-ll &!J i.gi.Jl JIJ*,I . r

JJIJJI iljsi fJ! rlLil-l F:JlrJL+1JtJ Lri!-.jl iJsi .\-l
-S-r 3J]" -r' $tr-L 1.).r. a.i.:" i JJi 15 e-r !..s:-Jl
4,rjrrjil A-ll*ill 119i ;J+ t-l .Conseil Oleicole Inlemational
rai* .LiJ! Societe Sandeman Seeds(CB) iS; i L.-1ri1-1 ili

.!SrJ"\ 1 Sigma 1SJ,i JA LJr:*Jl :-'rr:-i{ r)* iis

r,lir+Sll +i1ll  iitJ! i,"li:*l :diUJ. JJ:'! q-LJ+si rril-I .l - r

, ( I g?0)Laemmli J* !F',!.-*-rJl Elcctrophoresis (SDS-PAGE)

Electrophoretic fansfer (blolling) 6--.-xslr ilJr :ii--' '-i

Jl SDS-PAGE liii- :#):Js)l J+ Jc ijr:@r !j--'J-J:
(Sousoq, 1992 and 2001) 4l!J! tii, ids --L ;):;+)-;-:i
-is.1!1 C- ,{ffinobloltirg -iLlllL J6ll }r! j' -iLlgr a:iJ--t!

(Laine and Fa)e,lgsE) -Li u- .:,Js: Lx J-+ ConA peroxidase

Lmunobiolting qcliJ .Fll ir-,L lJE s'uJl -irsl 4!)l" sj
J+ ti t ia.t6.-1, 1-6.t ,)/-'t z-t/J ant?G?.r0 :,/-;;.&l i&.-+,

.(l:aye et dl.. l99i )4!ri jiJ :-n ji!

:Electroelution of proreins JCI U. cJjIJlU !.r.Ji3l D:yt.r-r:-s !_i,: :i'- .++ -r ,J!t r* aru,Jl ur" JJI tu2il i_+i: ,1 . . ;_'_> is_: i .:!: -\! J.r*l ri- Jt S. J) a-,t a..
TiyHCl l0 nr\I. pH 1.0. SDS J. jrsJ +j. J]* .l-; Lijl-ir r
-'--:+ ;,.-----;i -j 1.5%. EDTAI mM and sucrose l0o%

- -* I l0\' ,- ]i. s=-,ts -! -*,lj rsi ,i!r] . -.-ilt u-)j!) I

.jis ; -:j -E ; ;:-=::Jl.r .ijJ!:ll 6,.i,iJrl f'l{j ..jllll
:j: _*o/:. . ;-- _" '! ]._: ,s", j+- kt .rl- ;16" i'--.i J._jrirr 

-Jr _;:*'.* ,: :_ j, ;sr: rE TCA el+Jr Ja rrJ__ls
; .::j_i- :L;Ji ji +_&e,(%1, !lj) ji-\l.i i1lr-
;.a .ij _-'j j- F SDS-PAGE .rlJ+fr +tiJl 4itt! al,!.s:_*l

!.-- -i _5-: _; -' ., i- _, s_.r i -j_- ;
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-+-i -! *Fl a:n'!.J+JErjri. J lrfj ai. g-6--J tj+li t-r
j,! u. itrsll aillx tiil.L i,[iJ].s,J+! jJsll 'j-1. 1

.Chaplin and KennedY (1994)

i,i: D€glycosylation &l+Jj.JSAi r* 4JsJ tj+l fuljl 'o-r
TFMS -.-J.y f :s-! l,-j- !"rs;rs-Jl . j-;Jl i---11,1

.(Bdge el dl, 198IF!J! ui, (Trifluoromethanesulfonic aoide)

.Jr 4 Jl .1lr!Jl ,,o.+>i o+:!ll ..:a 3E: u.r-- -,1,---. )r
. F ,,-E or_r:4h

;Jclrll Jlstil +-.:-:'l.i tantibodies slJt-;'.ll Ji-;.: .1 -r
Iiarlrce and alt-ll a+-!.*t.+.-1 r."+ # GP50 !: inmunsera

..r.- i+Jr j' -.ja;-;!y"s; *> i (1983) lnsild

enijll .r

:ar i.,.13.I .l$ar',| J+.:riJ GP50 . I -r
Jrs! ,,).*-/1 JJr, i r+ljr .,9, i.+r-.r Frl+ Jc -.JtE 

JA GP50

r+",.rj)l 3lJsJl j.-J,,r!"L r- i-dl s--lc a!- #-5-ll '-!-!1
,Con-A -lr 4- jcriin +G ,Jjrr- ejF J. r;,il ,oligosaccharides

!r-+rlr Xr-ioscBl -2 c--l' ,ji---i Jj- eir.--"j J- liuj1r
.(Sousot\. 2001) ManXYl(GtcNAc),

r.+rfJl *.ilsl .Ds)l ;J .,;"J .rUglll. +r::ll  irJ,L llsj..-Lr
-li GP50 $-1-a ;J" .jc J,-Jl JS.i Electroelution uJl j-
lrA j-iEJ]J Jrsl (\ rdl , \ Lis,ll) i!-!- 1S 

'r--isr 
i+-lle r rl--!i

.(anti GP50) ar a-'.i]l'-al:r-;,Jl -*;'lJ ..i;iJJ{6Lil1
.jr[,!J,rS]LJl ,=J FJJ)I .:,lJs-ji -du JL ',i,r* jA-r+ r-..sj lr'A

.)j ei..? l:A, ,(Faye and Chrispeels. 1988) Ir:lJ, +1-j!. JJS a-':. lJill

+J,.i :.i- 1..!1 iiu:6-l3srlli r; .J.;Jl immunscra +uJl JL*)l
jF !$'l .:,li a.ticorps +Jj -alrL;" .t' i!-il ' t'i ;
:l'r"ll G,! ,.alrLrl ,r^ .{ri.l,jll J+J)l ilJSJl .L)-- rri 3r--,t
(Lainc and +r.jll .'ieirlALill J+ 'iJr.-i.ll J)t'l-{:ll u.l 'LlLc
GP50 ll + !- jJslr l jill i.lljl j.'!) ;L5 j:J ,lave, 1988)

-rsf. .lji:-1. 9!+$ uX.: 
-;3 ,1 :..L'.ll .lrl,;Jl -*:5j -!! \,jll

*!> rr.:l if.lrtl a, jll L{- !.rsJl .1;)-ll +j.--r; 1 TF}'{S

.lLdge et al., 1981) aJ*Jl ar3,jrs,J-X r+Jll . j+!
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degiycosylation .rtsJl 't+l illjl a,\ld -j'ir ; jj-41 ,+ 3j
Jiill orl irc.r1<11 :j;l,ttsll +Jill 4+Jl +>l GP50 jl j*
.-r r>.f+.1' '+ aflrno- and rrnmuro.blulLin: ;.. -,r-'1 .j\--
+ al ,TFMS esJ4i lll*il J! di Y -EJl r ;:..- -i.-' ,:-+l
sj:)r ,(\ rr"Jr - 2B Lls3l) CP50 J--le i_,:-- CcI]l --,n+r
(Fa;_e er al, 4it-E !J.:Jl ,.iilj)l ,alj . ;-* :1.:-.-..11

JS-jJl) s4rjJ .j.isj1 &"JL .r:rJ,Js,.liJl lrA i ir,:- i l99l)
.-iJJrr rrJs.jl J"Jrl e4; d,U] i __E =l_, .(y :_!-;1 - 2C

--r srr..Jasjl -)l,s! Al* tuJIilJ .Gl iJrsr-.]' jjs :r-4 +;-),
qJjl .+r (l idl -2A j5^il1) 3lJS-jr :---1, -.,j SDS'P,A.GE

-- ,1..l (,Pi0 I -r.-jr . -r -- -:-l'-*-l
1jj, :,-'rJr fJsJl ' 

j+x J! Ji3li j 46 kDa -- :.- ;;--11 ;;--;12
JSl. j, '*, . : J * o,o:,-_ 

--LL- .i: '.: " D" -- - .r -->- 
--.- "--. *

.lrt rJl J}i.:;r ,e. l--+_+ts'], 3,:jr :-1- j GPro :+ 
-ili;Jl .rA e ..-ji i,-+ J3 .; j 3nn-GPjll ,- :-iil

liJJijs,,l+ll lril t'Jrllt* +L::i .} ;; --5 ::; j++-+
Jjll rl JJSJI ,j.ll 4j" iljJ,j i0 !,llg ---- --_. ;:..+l"jl
lrA rlD 1l iL,ii al ;rl:r-;"it ,:r :l :i- ,:--+ j rr-. '{!a ;j..il
{,P<0 .L t--,1.. ll ---.-: - - 

-,-i-:l4ji Jln:1,r j-s..j '!' -+j:.-: ,. -!:::-ri.+---!J !jji-
: l,a ,Jlr -ni :EjA,l- -: -;- ,-;., ,;s:->,;^ -y-s-
(j rj:rr JiL j+j). ri, -+) - ,-- -- j- ---i Y : r : Y

. -.- --' r. jrsll 
" 
j.Jr

-* +i:s..;:- J+ +l +--.i", iF, :+rJl] -ljlr: .t-r
O!;a ewopea gg)

;l--.i' ;'L' - -'D:= , -- -i- .-. .,r', n.a; -i' -ii'; .(Louk.ras and Krimbar. l98l i --r ,-sl '-i li!-L :,--i- +jr
'+_i.l1 --- s\A -.;! rt,-. -):i;r+r!l alj+Jl ,r, --ai

rSousol. l00l) J+i J" r )lSrJj
Li; -i;L r:,r -a+) Tanche .i-+-: Jli 1-;:'l,ie2 J!s!
-+ t5 J \)'-P{uL +,i" . 

--- 
./J:-'j' riJ a+--

.a!.Jr+. r Ji J-,S! f]r"!J-tll .-:: ,l 
-; 

iv1l, Jji--Jl J-u
58 - 60. -.,i-i6.19,50 kDa .JA i]:riiL ci1,)Ji A.B,C !-+-('-al.:.,
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lL,iJlll o- !,n)=i (.*--r) L11;.-r.+- rFe uil! lra .qrllr.ll !--i
lrJ4I Jlll s-lc t6-18 ioa r 45 +i+ll L.,jr D, E .^i a.r.Ai L!
(\ rr.Jl) ME Jiiilr J-Ul rF, .5l l"i . (r :j- 3-Js-"tti t---.-i
44J.+- J€iJ E r D ellsj B r A Ji'rB-.ll ,E aqe l;-,1 r-a
-"{r- e jLillsi o , 0 J& r"+- -:,.j J: k-}.i JF-: t!& J'jj-

- x; .J'd, J.L 22 kDa r j I I'Da l.-il J eI+ +J +-*-r-
15 kDa u* -Ei i,-i.!" il+j+ Jljri irlj -')r'li .rl+,Jl !F,i eljs

Ltjtt+ ljjr 
":JsLi 

lii C hr*Jl ]-i .() r-rJl) -i rj.Lli 'ra:!--..
;ttE {ji j+n iJ ,e,fJl J-lll ltn -ri rFJ lrr (49.2 kDa) l!-iJ

.(Sousow,2001) cP50 p1.? jell- rFr i!-r_,rfJ+,-,.
)Jdl + jtrrrll 6lrij ejji !.3 J-.!S r.t j.l rFJ ]i:JJ iJ l!-.6
ME ,JjiJl ;Ul lltii i-,Jrll -ili-Yl ' :i i $..J ,(5-jl,J4sll
4jir'Ianche -ijJl .rs r+-rL y,(48 -cEiJl) .rrrJ! ri (4A J<.Lll)

ulr-)l cj;+ (,.{ d4j.-jJl r.aj (Jlc ,i!+Jl 6lix'Yl o;,i !jrr---+J

-* .rl -UJ, J.:*J .:,-J"-!,,r.jl' Pic ual. I loj i branca iljL-),
.!+j+ ;ljji nlr ul+rD J!-$! rFJ L-, C "s ,l! j4d nc Uj+-+^i

.ti,L..jrJrsur , !];dl gl r"ii (4A JsJt) kDa 28,36
'fanche Lij--! -'+Jl olrlilil u+ tuJtL ,.9;l !-L-l g .:'-;tr+i
.lsi-L O/e.r europea gri+JJ !-l:ll 6Ji)l 6lj-il, :+lill ellj
(anl; laJt,..: ; r,lll .lrt*Jl !lcL". .:llJJ rr'[Jl !i!i<11 4qJl
.-ir.-ir !ii!-.ri (aC rJs,:i:r) o--.+ .Tanche , :, -tr ;- Gp50)

)+i .; Jlr ,50 kDa \F+j+ .Jjr dr: +! 
-r,1- 

slc $-"r---j i-JJ;1
JliiJl ci! .4r Jl i.il--). .iJjsll ':irL5.Jl e- lJ_+l_+.1 )-,.__,;

J. - .i!jJ r'rL.rJr ,-a jr r.: Hojibianca . Picual ;ui,
ir:Jl + l sla clJsr kDa 28,36 tnl- lrl_rsiill n ++r.ll !,-+i,Jl
."!.:.Jl drl$Ji .ra uli lrA s.lc r . kDa 20,r+jJt ,j!1 re 

j J-:,Yl

'ri -l 'u ;JtiYl l+:t.GP50 6. iel,ii.l aip Cte.! *j,;
l,_r"-J _r-r,J; !L Js'a.JlDa28,1b --r+-.J - .--!*

',.j'.r*<rl J.-"'ll 4!trl- L$'.-'i'l'sll
i*JJr.ll lilj-Yl Gxl- qrs irji"ll .[:njrcl ,]r,,Lc l"E-J 1r$l

e.^i eJl t:ti.ll LF.l r+,i e+= ,-,+Jl rt+J .rjJSJl o"ii _)-_+k
, Picual 1+L*Yl .jl!-!l ill, qf,JS: G.!" L3,$ti-)l o:+ j+.i
.)&!i t+, kDa 20,28,36 -.+r. crl_J,r! cle d+; ;J Hojiblanca

lr-jll Jii-Jl ,r-r jey]l GP50 rijtrrsjlJl e. !+sJ.ll .,:,s l-{.tL--
"Tanche

[,
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3rLrl 4+-r^-iJ GP50 ,JLi' ir jr-' ' i ' ) -5--11

-,;J ijFl !-lsjl 'rrj-!,-!]r i,_::'

+r!r-iL.r-jll GP50 .l rt<r -+-J
.r 1 -r.,j: (l((troPhorerri r--F
,--:-L,.c..i1 -L--,slr "+;' -i ('

r: ir-j;1) rnrr GPilr

J tuF;l -:rljirll i J ' -r-!1 -i-__+

.;i1 GP50 eia i r r :-*il-'l "r

413,

CPj0 ,-;-;-r , )tl iilrr :(') ,5J1

-Ji.ll 1i---_+ t-___:r:'ls

,I iMS
, j+l r.lrtr ; 1' :J-i) Fr CP50

-i!'; {\ j+r) ..-*;->11
:r,in , iA "-FJl) 

elecroPhoresrs
il-- lp aillnoL,lotting'ljsi
iB,;-,---.,r) ConA/Peroxidase
giL : r<ll A")-ji1" lfi--j'lJ
jr...L.Jl .rrja-! immunoblottin€l

!i-J i.r> 1 J---J-JU i-ljj
.-i} ri ,",4 .!

30F

(c)

t

a

.El
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.i-A .LF_ri JrJ ijjil! .-1rj_+:rrt ,l--i :(r) JS_J
_sJiJcsll !"jJ

.i.lJr (r ilJ) JF..i ri (Y rJ.,u) u. rj.r , riLrrt F
-t !.r,'rll+jJ. I oljll & r r3Jt ,ME 4+--lt

.I!.,_1* i'-.j+3

eirr€l JJJ a}Fl 6Lin" rJ, JLi:(() Jsfl
Olea europed .A i.i&,
+ lrr.i sJr.J{Sll !.Jni :i_-lii,
(B ,;,.tt) "13-1 -ri (e .jJD
.++ l! J--J .t+:!--J &L--.lr
anti- .jlLrL slL-ll r '<!

.(c 
" 
j-r. r) cPso

,Verdal -t ,Tanche -r :i-JJ,uj .il.i-..tl
,L6cchino -t ,Hojiblanca -r

.Picual -1 ,Lucques o

q-r:;:,&l#t

(Bl

rc)
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tlr,ii trril arj;l! 61+1r,] &--l'l:(o) ds--.!'

Oleacea gri,_j! ,J}ail d.- ,.in---;

LLJI -1,i. -il, ,lll ! ,iill i---iiir

,(B.j r) ,_.,,,--r Ji (A .j+-n),Jjij.J

drlJL-aJ, qfu.ll .j,is.n i_,iii, F o*r
-(C .j+J) anti-GP50

.Olea ctonea ,;.j ' :i-.,r.ll tlult
,FrTinus ercebiot )iJL-Jt -\
Syringa vulg.tis L. '\ll \ r

,Lig8tnm japonica. a! i ';)\\l t
Fontanesia forfi.rnei L-_!-inJill d

Chionanthls €.it ;JAr -t , Caz.

.virginicus L.

+.!-itt o.;.iEi- ElJ,l !!,rp fu;--i.tt et' ,rrrlr :;16..y-;

+riljlr 4-lr€ilr g. ;.iri- glr:1 lr! i-iljll 6uljjlr J+--Lr -
ri (5A Js.:Jl) ME Jjii-lr &lJl u. lrn sr ,r,!*S.1r +-,}i:I .+_r-h
.J-.i .+Ui (l !=j J*L] lrA rFr ejs,(5B -cjs-.iu) ,rr6J;
ijrs-llr jrillr!5 o . i.!" Jc)r lr+jfl Jjrl 6ti re+ rJ:Jt olLrlr
14l. (.; .:-3_)rJt iiLJl etr,-jyl JJjJ s__.! e-+rJt jrj.--!J
lfljrir lnrllcL Lt-i utitiii u:,tXl l] J o a+!t ,.atrli+rJl rr. (i.J.:- i
L.-ln .:,J*-Li -,+iJl c,l::iJl ,rC (+rrl ejCl ai !-rl t s .i--,!!l
(i) rrJLJl ,(r .r."jt; at,ttl Jr+ sri,i-rJ]ll Elr)l &,J3 L-Ji
j tx ,-d+E .lr:n!;.lX ur o ii -ill Jrsii (r) elill -'rijr
.( 58 Jsjl,) icJrr+s'c r r, _.:+ a=+j+i r*,,_ri _r ,.Jr+),
.F o-J.+-ll .j^ J,{n (.) rj:il:JClr (y) JliJr]l ,r! # aii !r- r!
!j idlrr$ rr-rY,. I+Jn s,t!l lJjrl o-ij oj d-!rc ul+j!
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.E4 str +! rFr .L,Jl eU\. .)Ji--.IrAS rr,o (e_+j+ Jjr Jr
;-F,Jjr Ji ils -"* 1-).j" r.r.j fll J +L.i!,!rr1 l+j; p L r-ll
tu4- 4cr+J1 ,ra ji ni. d (o rd1 , 58 -JisJr) .JFlrls \r,6
.-- r+,.i -i -,,lial :-+, i-r-J : J!Y'--il. l:e ;+r -:j'l.n! r J.

- !Ji!1rr:6 \ 1,c J t . J.: - rltE gjl i,i.. -)+lt ldljjL
!!). .Jljrl rl: !+l-il .l+nJl iF -iujsl Lril ,e-L .)- -
'ra -iIri .i-Jtill tljj)l Cl"+ rj' J}]l-.Jli\sl ", j. cLi J1 ,iJL-
.. i:;; J "r..>j \e'.i. ;--,1,.:,+,,,I i jtrFr\,
.(B Js.:J,) (') J:-l J J,.lr:,+ -...(-,) -l]],"-A.. €! J ,rl5
,:n ji Js.L SDS-P,\GE ir\-$l Js sle .)rr}Jl tuUl AiJL!-,
sc tlJ ., .-araj...ll tursll cil ,r; lqli l.Fi JF .+r'.I -r+-j=,=,ll:*1-ll anri-CPso 6lrr,;rll ll$.j*l $cr.l-rJJl elJr)l Ct----+
ut.,t ,ttt.)p"a tF J!+J ++' $ / aLJt r,'- -.Js. -j+rL

.+Jijil 4-lFnl rljri gi- ,.j, lJr-jJ -,+Jl .:rl.rjlJl F+J
anii-CP5o .:iru!Jl ;lel*d srLil !i--.isll 4ilfl .lrii*L,
(5C) is.1jl €.i I 4-rJrll Lr;)l d&.l iilEiJl {jr-ll 6girrr!
J;.r+Fr ,-!' ;. +J 4 

"L 
-:.il j J- -L-:J ,J! -' .-L,,l t.i\'-.i,su.lr -.,1'l r.lJl ,r r ,.i-1,:J,s o.

r4Jll )r,"! .dlr r..,lDi ::!f jl)i L,f q+ .jJ,jllilsll il+ !
{)c(Y) . - ):1, J :,,' J .J r.'rrI o^ ! . ! -.Jr! Jr:-- -1.! (*)
l.ii,.LL -!/lL ; -j J,r J-{ 1: . : r .1 . '-:-,.j'.!r -.r-I j,.lrl ,.;-.-I. g d,-JS1. -.s _-J J-rsJ+3:iJ
,:l3J ril' rr+ Jc ,njs! a irr,-l-Jl ;Jsill (bll i-lJl lr!'i_ [jJill rio
i!1. anri-CPiu ---:l. i.t-'- _a--Jl.r *--+ ;-.e -5i

.,.r4lrls Yi , c^ r.ra 1\1; jij Jjil .r+E .rrrn!

i.:!ri.ilr . r

-:lf:JJ+il r. o/o\. 4*f \li e-+J a),6jJ.tj:l' jc;la CP50
* -:* -rl:sl,"J. ,s-. ;-'l! .- ---.i 4: 

--:r!! (,lc;A >)lJ jlL lS- *1" +li+ JJll ,r.lril ,r1rs-11

'(Sousow,200l) i*Jll r...i.. .lF
{Jd! .LiJ}l J-! 4rilJ.t L-j'.r-l ;-+r}JSJill lr-n i . - J
j. JFJJqll l:,! .D,l -i 4iJ+-l 1LJ*S Ljecfophoresis s.-1,f+Sll
a+l .t Jr.-.lt+ Li: :* iijflll ,-a.Electroelution I+q_*S .i-]Jl

I
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.e, LJ-lill Immuosem J'Jl >d dts,-ll t-r" a$l +rs

r t eizi and C lds, lq88 and ,LJJ 't6l l"j UJ"J Jsrll+ ,'+51. I

.i r t t .f"rtrr' ,,-,S*tl el )sYl iL-! faye aEd Chrispeel"' ls88l

E-- qij +G, 'r''-,i.r-.,' 
:.u rs' .r +tr-j' I ri "+-t'l' '

ilhpio -t,,*t' *Jsr 'j5i:ru F '-.,lt r\ {\ '-;-lr
:E;, .tj, .* -- ,..,1^r"1, J+-bsi JF IFMS -s)Jl iL-'l,
*l =r+ ,p"+ i1 J tl,Y i +--.,ill ':'JC 

G--i u"+'-'+

,":iufl. G' - v"i," .r:r- s+ 1:l'' ,s Y,\) rFl' ' 
jJ- I

.ir:J 
".JS'IJ" 

l
--:Fd.giJ 'iJl 

r!.1tu,.$r :r;S'"tt gu'si- t JJllr jI
I:t." -;-,,t. 

ii,.,i rfA.!-i-:,r irt"r,J+Jr 'jrsirsl'I
f =r".-r- 

.+.i+,,t +r,-)A-r\ "'i # lJ 'Jl,i' r--Is r: r' -'..a;"9:;,,i$+lrFrr 
rru -'5'l J|:+ i '!i

. r 
-.i,^F J.i:-:r.--aati{P50 3r*':J t- -U ry ,*: ,

igi- -&j ,.:. .i ij'6J i-l+rJi! Jr, :ijt a-' ]p -Iar J9@

.Ou-* a"- -.--:l 
-li-a ts,''il;-?tit Olea eoopea AU) i,"

.:;S qf -:sr- ':'' 'n iJ+ dJ'r +- ciE--! I lt]l -# I

:i.-^ tir-."* *a H1kti2nd. 1969 md Diclerson, l9?2)

"f-;.:ji-,*i a= ' .r, --'t rlJAl -":;+ a'J- tJs'i6 :--=Ex J'-l' I

I; .r.-..* r#-.i ,-:- ar.>--c 'l'-irJ$ t,- !,9-+ -tu-l
I:. S.:.L+rr',1 '-'--' 'r .:jr t:"'A,(I-evitl and Schaal'1970)

.rrlft.o,l"o.-isa: *d Jeosea. '981) 4!.1+ JA r)c \e5 
3t-uJ

;s)u rt ,i J}: arin -il-. I d-oJl a.-tr: ;Li .)slu. -r5 Jn t4
-il* i*rrr, r ,.-* .'si*lr J!'l' -arF ri' 3lL I r+j +i'
S+ S ..Lli-sr i..*r :,ufu-$ =SJ.s' +-dr .3-)t "L"1
;,;",;-d a-irJ .5---n j+-+ir -j'-, L-l:,lr .'r r,9' -'
' 
J-", r .lr+ :rr' .- ilsi-l Jp.Lill',-r, - l airbro$ers, 1 

q8 J)

L L.:. ,r*+ rr;), , ;Li-'i' Jr-,1 i'tJ P$ , e! u[-iei e-r]
.il'ivJ",,i* eral.. lq8st vtialaba 1njl Jc & ..Fr.1
LiU )ls', (x.i.r,n" *a Mrtr\ lg8'l) Aiachis htwg'ea eir-'A

'(Mimolmi' 19E9) Brarsicd 
"zPzs

6ljrs,! tuJ& 1-1, ,j.)Si'lr 3 gX Jtl r iJJ.:! J" g! Fl

"iJ "-,-ot", "*.p". i+-);r" r' t1c r+:r -";:'t i;;i'$
', "<*=:!.i;z-r-:r:-.i3i '1.;{':i sr 'in- -'3i i!---c J-
i 1,,,.",rii-:.r;"rl --iEj ; --.:-r -: ;"ir *+r- ei fl
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.al:'".!Jl jil+Jl j. iOj ,lrh-ir -iri..)r ;+ i-;lj jrG)6il i+e
LjPSU A" I; r, i!-lj. Jil- $-'. ,'\.'. i-;J' -rr)
F,; .s4.Picu.r .llujibLnca --' --i I j". L-,
j+ ,;-rrsr"jl J!-!tl J,'L Ji !j:!- L:I-t :)Al !+iJ jrli,irJl lrA

ru,ll .alriJl "-AJ GP50 j+ llllJ ilt:; r,-ri! i!t-L :r'--+J Jl
p.otea'e) o-:! Jrr-., -*4 ai -f4 i!:L +-FJr ;-;Jl :,1J -.1eS!J1

ira .rF.r ,-rF Jslr- LD--j GP50 -:]i-i> -*.+i (j+-:;-r
. ..1=i ,)Jsl+ll

,:)<Jill ,r.r -G)SYL .ri i+:Llr.: tE:-1n C. eEi! lra -.i!j

i L"S 1":1j',ti- JJS r- aF .-+-l iL-!l tr-J r--ir.ll .ri,-jJ. l
iciLtcspie ana Lupnut itgustilotu-t J--.'ill i'"j .ilj*i LJt'
(Hughes eod Gb-Lite t a\ L!,€il iJ in-i ilLJ Blagrovc. 1975)

.fNfaplenone ei a/.. 19851 l'icia .f,tha s:!ll JlJte Murphy, 1983)

--; +)-;-r:A - j:-J ; Lr-.J +l,ul, L'-- -- --=j
,'-; _. 

-j -:.-:"-,-:J'! r) -rJ:-, -r:.:iS; -- !+--.rr

-!Lil r-^J, jJ-r,l -lsJill {,nln Jr."+r kj--+ L+-.i :l",jJ. JJ--S
homopolymers :*ji-lJr Ssrl ult t-l :,lui #r .N'lF. ijr--!Jl
!.J l-a .!)J:llrj$ :: J . . iF :.F !+lc irl-r-,:! u. IrI' us]-:
Jjril i iJ!JJ tl'ljJ] ir!+JJ,! $nJl .ri,3,:il :+JXl ii !A)-r
li- t;c L:i,i*r!l + rr-Jl ii]-ill tr.it JS.,:. llS lrl '4fn
.:sj J- Eontanesia fortunri Carr. UEiJi Llil !* ,.rJ C-l i-sli
6-rlr i,6t i;' ,Js {+r,ril ;.!-iI '-r'i tlii JF' J'r!*Ul ll*il- I

l+-!" L+ af+-* L& ;+r. .l^i! r Jl \ u. lJi"'6jjil1 J cr--,!lll
qj- l-+ i.l"nJ" .+& drl)i! 1 J . ., J-,s,3, dg ,'r+,/S Jr---,.i
.4rJj.illl il-iJl i,jil i-lll alilr )j+ d .Lljill J. aij*,11 :r"dr

;rr-!l -r- J rFll CP50 "l-.jj llJl Ji:i !'u -F )+-4
"4;,q e +:i :,;..+rrrjJl 4l+,.Xl tlir* :Ur ]i* (-jLj:11) ii-ls
Jl oil6- i+jJl lt:t+il ja -i!:!lt j;:Jl 

-S.i *-liJr -:r--5ll
.;*j;:Jl 6ly)l is j *-J1 CP50 -l $+jill Jill

,Papillonacaea J Cruciferacaea i:iiJ' Jri-.ilL .]='"i .r '"s .{lrS

ijrs. I 1S i j,i+11 -r-j .jc ; js: <.i a-iJ+ir 1!.-ill e! riL:)
,tn U "+J.!-ij.JS fr-^ \+ 1+ ii-nj",r--.r& irl)-+ oi

':F j. tu;.il .'+ril Ji---.i Borroro and Dure (1987) rL-lUll
:'J,j* rlj -!l! J. .Jrsr JLj :Sil; ia.i i.1jr. ;; i:5jj 11S

r,l;-ijr .rJ:*. -lc,(1r!.) ptc Stebbins J.il Criil i, lr^.Jjrill
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J.! alrji i tDLtnr sJr.i i 4:,i!_jl iir-ill isj lrii j,t ,i-,jAjl
ilt-ill isil -Lij -.;* g---4 .j.i_ )l ;i Ol ,:3*-.,;r 4.__--1
L.-j(i+iJ. iiI.Lr- - 5:.-1. -jr-!t ,---r :_i-.:_-- j_.:
, _.1-,) tu:!e *..a! _: J.i,L-: -=rt,jj j--J _-,-_

.;x.. ixt

i.lr:r . o

J-- .}" ' r.-s c-*r-r Jr-A- :y:-;rl :t+ Jrk .j-l-x D[ SL]L-I,j+r .js,j,j,r.,!i" %\. .I+;Jl3 cp50 j:'lrjJs+Jl .:.L"i!Jl "*-anfs- ..r. Jri':F J" JJSaJ riXS i %i,. €JlF 4+..J JjS_Jl
lra lrF !-E 

",E JJ,.j 'Aril, jlL" j--lc ji--, JJ)l ,J++lJj
: I : ! : \,o -.Jr:r.i rFA -L!i-jr Ji1"Jt ,JrlJll ,jrs)qlr
..,Jt! j:nJjJs:qj .ijr:..] ,rlj jJs-it ._"S. - .,i.ll lra J:i+ .JrCl s]E r;lillj i*Jrr"Jl -!ri-it JJrr sr ijJiJl j,ttn,lll ,9 tl )__+iii

"JA JS J;+.r,il ,.r+i!t .fljrsJl .r.i r_rti O/ea eutoped , :j_))
epitopcs +lL J+tr cjll -,+!t il.:" 1 _-! jGsi tx .G,(-),
itj-)l _a,i _a,l Lu '!)s lntt jcl j-l+J (;p50 r 1]::..++:

(\:r-iilE-lailr riJji :)r iSJn JLij :r-, .j;i 1-. ,. .i:-y
!.t-nj" J9c a)ja -t -J-i- _* ;jrs. 1 lS ::_"- ,- .il_+ri jj!--+r
Jf4 -i.!rc al_iji! .rr-_r (: t--]J JJ*ri !r; r* j.,:t:J atF
r-tri" 3!.ir NfE J,i:tr l;i_l -r-._., SDS :_*_" -1__t el

u ,:sr.:sil jl !+]!l Jij ,+L s.lcr.JJ+JI Gp50 r <;ii.
:- )" -;- ;s' :6 +.-_t !J. *. * __:.- I J

-' -+:-='/: -..-+-l il*d' --i o !'r --!-jj -:--j!-:
_s. la r .,L. jJJ ( r:' J,- i+ : -a ).1_ r4 jr--J up)o
iJ-: J ijtJl .:L:iJJ+ii *iE, jLn 

!,j11 nL-Jf.} _6__+ 
==6.._ i t. "L--d: ti).

7lh. SDS. Sodiu t Llocteqtsulfdte.. PAGE. pol@clt.tni,.]e gel
eIectrophorise. TFMS: Ttifluoromethanevlfonic atitl. liE:
\t.t,,tp! 4nrtt..l' tt t. I i. ht,),,.,k?ti- ,tl
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