
, -.'crsion of thc con.smlc$ to en infcctiou.s
rirrrn or fbr horizrrnral sprcad of HFV (/l). It
rs unlikcly thar cxpression of thc HFV con-
stnlcts depncLs on the ccll cyclc lxcatrse ncu-
()ns :r.re irrcvcrsiblv posrrnitotic in adtrlr ani-
mals. "l'hcse obscrvrrtions indicatc rhar
:rdditional, unknor.lrt cclltrlar fàctors mav bc
rcquircd fbr high lo'cls of HIrV LTR--{r..icr..l
' --Ln.scription.

llccausc expression of HFV was prcrlonii-
i';ntly secn in anatomical srntc-nucs rhlt lvill
c\,cntLlally dcgenerate, it is likelv that thc gene
pralucts of HFV are directiy rcsponsible fbr
the obscrved lesions. Flowever, 'uuè .r" unable
to idcntify concltrsi','clv',vhich protcins of HFV
are rc.sponsiblc fbr neurotoxicity. Nerve ccll
clcgcneration \r'as prssent in animals crrm"ing
the pAgpc DNÀ rvhich essentially conrains
, rlv the bcl reading fremcs. A possible cancli-
r .te for neuroroxiciq'is drc hel-l gcneprcxìum,
r,.'irich is functiona.llv comparable to the rctro-
r.rral transacfivating fàctors, HIV tut and
HTLV-I tu (.;-7). Horvelrr, transgcnic micc
carrying LTI{ r,rr ancl LTR rax devciop Kaposi
s:ìrcomas and pxripl-reral ncurogcnic ancl mes-
enclrl.mxi rLrmors) rcìspectivcl\, (10), but ncr
rlcgcncr:rril'c cnccph.alopathv. Thqse cliflèrcnccs
r nv relare to drc tis.sue-specific exprcssion par-
, :-tt cltusctl by the I{F\r cis rcgulrrt<;n, elcnrcnt;
t ,'to cliffcrcnt ccllul;rr and moleorlar tugets clf
thc bel-1 protein.

-llc 
patholosics obscn,cd in HIrV micc ;rrc

rcminisccnt o1- lrtunur retroviral clisea.sc of tl,rc
CNS: ncurona.l loss and rviritc mattcr ciamagc
arc often prescnt in HlV-assc,c-iatccl encephr*r-
lopathv (14) ancl I'acuolar mvclopathl, (/5) and
rn IITLV-I-induccd disc:uc of thc CNS l1ó).','rc 

mcchanisnrs of nelroroxicity oprcradng in
I :.sc c<tnditiorx ntav be relrrted to dtose lead_
iL.,l to ncwological claniagc in FIFV tran.sgenic
mice. hr facr, one of the orisinal isolatcs of
FIFV.,vas obrainccl fi-om the biah of a paricnr
lvith a ncrirodegcneradr..e discase rvith fcaturcs
reminjsccnr of rhc lcsions in thc HFV mice (2).

r\ithough a sprcci1ìc pathologl, has ngr bcen
t tncquivrxaJlv ir.ssociated rvith HFV infccrion,
riirt'l fbamy vimscs generailv have bcen rcguclcci
.. ixnign (4), clercction of HF-V in human
'. .'rìÍiùs rnight be problcrriatic if vimlcncc is
rr..,rric-tcd tr> intmunrxompromiscd hosts or to
alx;r-rivc fbrn'rs of in{.ectioì (/7). Thc findings
tlcsr:ribed herc pronrpt a critical reappraisal of
tirc p<ttcntial roie of HFV as a humitn patho_
gcn. It r,,,ill bc cmcial ro scerch For oicicncc of
l{llV infòcdon, or supcrinlccrion, in neurr.xlc-
gcttcratilc urcl mvopathic di.sorders of un_
kt', ;1y11 criologl, anci ncurokrgical swdronrcs in
lr rrtrnrxlef icicrrt  paricrrr.s.

Rl.I;  Ir I ìEN(tI iS ANt) N()- i ' t r .S
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c ' lcscribccl [A. AEuzi c/ al.  .  ()rrrt  g,rc ó, I  i  3l l '  T ransgcn ic rn icc" r ' c re  dcr r redb-vpronuc lcermic ro-  (1991) ]  Rar ,u i ta i t i r c r , r ronr ic l ,nb ls icpr r rc i .e 'c l

inicct ion of (cs7Rlió x c3t ' l )É, fcrt i i izct l  cggs rìs to Grít  |DAKò,t, ,r ì i ló, *.crc u.sct l .  In sirudcscribcd 
.[B H<>gan tt  al. ,  in Nlaniprlat i tr{  úrc hvbridizetions \\ 'crc pi. . t" . i r .a rcc.rcl ipg 19 A.) ' [ouse Enbryo: A Labnratory, . \ Ianual, É. H.,g^u 

"r !y:: i  
enc] co-*.orkc. i  1,\ tr , ,  Ri ior.2,53.l  (1990)1.

{ ' ,  l l : l t  
(Cotd Spring l farbor Lrb.ratory lrcss, t ís- l^b. l . , i  

RNA probts , . . . .  *. , , . .rrcr{ . ,vrr5 thecìold Sprin.g Hrrbor, NY. 198ó)1.. Eight pt lFV,r,.  F.co RI-I{ incl i l i  f ' r . ìg;n.,r i- ,- ,r  F{FV dcscribct l

;fj]:ii'".LirÌ5'1 
rr.rns8cnic enimals w'-crc obtaineci ebovc. scnse-rrr'scribci RNr\ pr.tt.s encl en r;s-lrom ì j l  lnd 93 rtcrvbt)rns' rcspcctìvcly. Thc numbcr tconcctin probc u.erc u.sccl es coirtr.r ls Ip. \V. H.l-tr f  intcgrated co;) ics Of thc con.stnrcts Varicd front 3 lancl cr ut. ,  1. cr i t  Bnrl.  105.47.3 ( lggz) l .t ,30 pcr h.rpkricl  scnoùrc (1?). f . tal  I ìNA (15 pg 19. lVc thenk E. f  .  \ ! ,rgncr. O l).  \ \ . ic.st lcr.  anci S.pcr lane) wiìs scp3rrtccl on 1..5% fìrrrnrr ldchl 'cici  Si. ta.ì ì  t i r .  supl)orr, .ùì. , ,rr i , , , . ,r ,  entl  c.r icl l  rc:rt l i 'qi l l l . ì rosc 9els, tr . instèrrcd ro I nt ' lon ntembrlnc, end of thc mrrnu.scrrprt,  anci H. Hlbcr and K. (ìruber forhYbridized r ' l .  Flcr, RI-.Hrn{i l I  f i_r*q,, l .T cnc.ci- thcir invalrrrble'assisr,u*_. t , . ,pp"., .a b' rhe Dcur-Inq  nuc lco t idcs  9 '175 to  Ì0ó97 o f  HFv (F ig .  lA)  schc  F 'o rschungsqcmcinsch. r f ì  (sF l l  l6s1  end b 'I l lots \ ! .crc rchl 'br idizcc.l  * i th a B-actin prrì tc f ì tr  Wrlhelnr S.,urcicr-Sri f tuns.

t lurnt i f ìcat ion oi t i -rc rrrìrounr of RNA. o

12. K. Br.rrhc cr n/. ,  unpublishcd t irrrr.  22 l . .cbrr.ran, ì991; ecccprccl 20 l l l r ,  ì99 I

rdentification of Profilin as a Novel pollen .dllergen;
rgE Autoreactiviry in sensitized rndivicluals
Iìuoorr valr..x'a,, NI r cHAEL l)ucu Èxrr, Knn-i x p l,-rrEx' u Rcì F&
cHnrsrrAN srr-r.Ar3F.iì., pursn varnxl' pereR grrniiui.ii
À'Ircrrael B nrr rtrrNr3r\crJ, HrrlH,rur Rulr por_r), l)IET*ic,r, Kr.^or,
Orrct Scsi..lxsn*

A complcmcntary DNA encocling a pollen allcrgen from rvhitc birch (Betula t,erîrcosd)
that was isolatcd flom a_ pollen complemc.tt"*bNA library rvith scrum immunoglob-
ulin E front a birch pollen-allcrgic individual revealcd signific"nt scquence homolop;v
to profilins. The reco-rnbinant protein shorved high affini"tu to polv-i-p.oline. Immir-
noglobulin E antibodies from allergic inclividualJ bound to natural and recombinant
birch profrlin and also to human profrlin. In addition, birch and human profilin
induced histarnine release from blood basophils of profilin-allergic individuals, bur nor
of individuals scnsitizcd to other plant allcrgens. TÀc structural simiiaritv of conserved
p.roteins might therefore be responsible foi maintaining immunoglobulin E antibocly
titers in rvpe I allcrgv.

R. Valcntr,  K. Pencnburgcr, l) .  Kr: i f t ,  O. Schcincr,
Inst i tute of (ìcneral end Eipcrimenrrl  Perhology, Uni_
vcrs in 'o f  V icnna,  i \ - ì090 \ i i cnna.  Au-s r r ie .
I{.  I)uchénc, Inst irute oi Gcncr: l  .rn. l  F.xpr:r irncnral
Pathologv and Inst irutc of Spccif ic Irrophi, la_ris and
Tropical Nfedicinc, Univcrsin, ìr f  \ i ierrr.r .r . 'A,-t095 Vi_
c l rn l ,  Aus t r i r
C. Si l l l [ tcr,  P. Valcnt, I) .  Bcrtclhcinr, Ir irst Mcdicel
l)cpartnrcnt, Univcrsitv of Vicnnrr, r \-  1090 Vicnna, r\us_
tna ì .
Nf .  l l rci tenbrch, Inst irutc of À,l icrobiologt, lncl ( ìcncrics,
U_nii 'crsiw of Vicnnr, A-t090 Vicnna, ,{u.str i ,r .
FI.  Rump<>ld, Insrir lr tc of Cl inic:r l  Chcnristn, and Labo-
ratorv l) iagnosrics, Univcrsiry of \r icnna, A-t090 \r i_
crrn.r,  r \ustr i .r

l.I- lr. Iì C I l'.S () F l'FI h I-\f It Ì1 D L\Tt-. Ty I) Ir

arc:r major hcaltl'r problem in indr_r.s-
triaiizecl cotintrie s, .,i.,he rc up to

159ó of rhc popularion suflèrs fronr tr.pe I
ir l lergic syntproms (rhinit is, conjuncrivir is,
rud bronchirrl asrhma). An undcrsr;rnding of
rhe corn;r icx parhogeneric ntech.rnisms lead-
ing to alJcrgv rcquires inforn-ration about the
strLrcrllrc and hrnction of ailergenic proreins.
Compirrison of the scquenccs of clonecj ai-
lcrgens rvitl'r those of knorvn proreins has
rr lrcadv conrribrrrccl ro thc clraiactcrization
of somc rr l lergcnic protcins. The rnajor birch
(Betula uernrcosd) pol len al lcrgen Iìet v I  ( ,1)
and thc rvhitc-faced hornct vcnom allergcn
iur[igcn 5 Dol m Y (2) rvcrc shorvn to bc
highlv homol<>gous t() pariìogcnesis-relatccl
plant prorcin.s. Thc mljor housc dusr mirc
allcrgcn l)cr p I is homolc)golÌs ro prorea.ses-

'To ',r.'honr c<;rrcsponclcncc sh<_ruld bc lcidrcssed
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Fig' 1' Amino acid (2J) 'sccltrcnccs <>f'httnr.rn (/-í) .rncl vce.sr (12) profìl ins rrc co*piìrccl rvirS rhc [rirc5profìl in scqucncc. Identicil ,rntin<-, lcid rc.sicluc.s lrc markc.j bv vcnicel l incs. Cìaps arc i.t i ic:rrctl bv c1rr.s.Amino 'rcicl rcsicittcs thar rvcrc clcrcrnri.cil br' ,".1,,.n.iug 
iryp,t. fìagnrc.rs',rr '--n.a.,r"t bircl-r '. l lcr., 

2l -
profìl in rrre unclcrli|tccl.-Scqui'rlcc idcntirv lrcnv'cen trirch anil hunrln prrofìl ins is 34% rrncl bc.vccn birc6rrncl  Vc. t 's t  prof ì l in 's  is  329ó, 'wl tcrces r . ,1, i " , , . .  i t lc ' r in rv i th s l imc - , i ta 110) rncl  am.elra (11) prr>f i l ins 14-
:::,::.. i-t i11: 1::p...iYelv. 

Nunrbc., ..b,,r. rhc.sc.lricnc. i".ì i.",. thc rcìsicluc numbcr, rncluciing erps,srefttng et lnltlator rncthioninc.
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l jg. 3. Conrpcri t i r  c inhibit ion ot '  lgE binding.
I{unrrn 

.protìlin purifìccl .rs .lcscrihcld (2/) rvis
sLrhlcctcd to clccrr()phorcsis :rncl lrloftccj ontct
r t i t ro rg l l 11 l1ysc .  S r r i ps  o i '  r r i r r , r cc l l t r l os r .  u . c rc  i o (u_
b.r ted rv i th d i lLr t ions of  scnrrn I  (Fig.  2)  r i r r r t  haci
bccn incubarcr i  in  thc f ìu id phesc rv i ìh 1Í , rnc l ;  l0
pg oipur i f ìet i  rccor.nbinrrnr  prot ì l in ,  * . i rh l lenc 2y
c<rntrcrl prorcins fittrn ^L-rc/rc richi,t coli l lvl l0S
transfbrnreci  u. i rh rhc rr l r rsnr id pKK223-3 rv i r l rc l i
thc prof ì l in  cDNA inscrt .  , r r , ì . i rh 1 l . rnc 3)  bul ièr
A.  14) No addcd serunr,  (B) I  ro l0 d i l i r ion oi
scnrnì. ancl (C) I ro l0 cii lutirtn of .scnrrl. l loLinr,l
IgE n 'as r lc tcctcd es t lcscr ibccl  in Fiq.  l .  I lo lccuiar
sizc rnarkcrs rrrc sho* r-r at ie iì in kìlo.l.rltons.

cross-rc' . ìctccl r i ' i rh human profì l in. and his-
tanrii-rc relcase from pcriplicrll blc,ocì ba.so-
phils coulcl bc incticeci lvith rhc hunrr.rn
prore in. This IgI:, rcacriviry ro a sclf antigcrl
sLlggests a mechanism that couicl mlinrein a
high titcr of igE in indivicltrals allcrgic rc_r
profi l ins.

r\  birch pol len cDNr\ l ibren, was c()n_
.structcd in À grì I and scrcencci f or I{rir-
l-'inding prorcins r.virh rhe usc of scnrnì isE
fionr ln allcrgic inciiviclual sclectccj ,.,..tri.i_
int tr-r clsc hisrory and rcsulr.s fiom a IìAST-
(raclioallcrgosorbent rcst) rìnd an IgIl trnnlu_

noblor piìrrcrn * ' i rh pol lcr. t  cxrrrtcr.s ( j) .  À
p.ìrt i . ì i  5'- t lcicrcd cDNr\ clone *.rrs isolatcd.
lVc u.scc1 ol igoclcoxvnucleotir lcs cornprlc-
nlcnt:ìn, to thc ct>riing rcgior] t0 Olttlrrrr t$,ct
indcpcnclcnr cornplcrc cDN..\ clonc.s bv
plaque h1'[rr idization (7); rhc.sc cloncs *.crc
rhcn scqucnccci (, î ,  9). ; \  cr<;ss-hvbrit i iz inc
nrIìNr\ of apr,.roxrnt.rrelr.  800 nuclcori . lcì i
u';.r.s tlctccrcci in birch. alclcr. :rnci hazcl pol-
le^r 'r .  Thc i lccltrcct l  anrino acicl scrl i i l , ice r. , i
thcsc c l )Nr \  ck tncs (F ig .  l )  u . rs  ì r : :  . l
gous to profì l ins f ionr sl inre nrolci 1r,, ' : ,  - , tut, t  , .
pttly,ct,Ttlralutn) (10). .rnto,-:bt (,,lcartthantoeba
castel ldni i)  (1 1), t ,e a.st (Sttcchttrt tnt),cts t treui-
. s i r c )  (  12 ) ,  mo t r sc  (13  ) ,  c l l f  ( 14 ) .  i r nd  n tan
( 1 5 ) .

Profì i ins rcgulate actin pol, , ,nre r izrr ion
(1ó) and pitrt icip.ìrc in srgnal rrrrnsducrion
b1' r'u'a1' of rhe pho.sphoinosiridc signalinr,
peth\\ 'a\ '  (17).In parr iculer. rhev functic_,n . i . ,
r tct in-scqucstcring pr 'r .r tcins in thc rìcrosorl. ì i
rcaction of e chinocìcrn spcrm ( 18). Mosr r. , i
thc cii.r.stcrs of high se(prcncc homologv
ber,,vcen thc diflcrenr profìlins are locareci
cithcr torvard rhe NFI,-re rminus or the
COOH-rcrnrinu.s of rhe molcculc. Borh r:c-
gior-rs tre prcsLlme cl tc-r perticipare in tht:
intcractiort rvi th act in ( i9). We ob.scrvcri
lerge amount.s of profilin in pol.lens of rrecs
i lr i rclr ,  rr lclcr (,- l lntrs r, / , i : i rrr .r-rrr).  . i r td hlz,.-.1
lCoryLus duellai ld) I ,  gra.rs..s l t i rnothy grls.s
(Phleun pr(ltcn.se) and n.c (Sec,tle cereale)1,
and rr,'ceds lmupvorr (,rlrtt,tttisia uulqaris))
(6). fhis nlav sugscsr a fùncrion frrr ;rol len
pr<tfì l ins in plant fcrr i l iz lr ion.

':^:fu& : ffi
Fig' 2' Atrtorac'l iogrephl'of IgE intnunotrlots; rrrolccularsize sranclrrrcl.s l in kilocll lr. 's) rrrc intj icltcci rrtthe lcÍi sidc' Arr<irvs'inciicatJ the rclativc 1'r.sititns 'f rhe .srrmc 

"rrkcr.s 
,n rhc.thcr gcls. (A) 

' lìrrrrl
protcirts of a birch pollcn cxrriìcr w..r. r.1ri.,rteci ri. irh 1296 r,lcnaturing.pl;l1,1crr.lamicjc gcl clccrrep[9_rc'sts ancl blottccì olrto nitroccllr 't ltsc thrìr'rvx.s.sub.scqLrc'tl"...r, i,-rn,,,?iirr. 's,;ìp;ì;;r. irc.barccj *,irlrscra of  r l lcrq ic indiv ic lu:r ls  c l i lu tcc l  one to te11n._!yr+i ' r . t  Isr l rnM.so. l i im phoiph.r tc (p l . I  2.5) ,0.596-I'rvcct't 

20,0'596 b<>vittc scntnr alb.nri ', anil 0.0596 so..l irrnr 
"t;, i.1,'.ìì.ì ' ì;;, i;;,.í"i;tr '*,as clerecrccl *,irhi.clitrrrtcr' l rabbit alrtiboclv ro hunrrn IgF. (Phann".i". u;,1tr.1.. s*..1.u1 (B) Iìircli prrfìl in *,rr.s ptrrifìcrlLry afììnrn' chr'nrrtogrnqrtlr 'n poiv-r.-prolin. -S.'phi.,i ,r. 
'1i 

l;, .r.:., ir irr,,r;r;i i '  ,. a dc.ar,rirg
P.lvacq'l lmicJe sel, ancl 

'blotrcci 
,r,rt,, ,-, i i.,r.cllul,s.l- (c) T'i l 

9l)Nr\ crding fìrr brrcrr pr<;fìl i '  rv:rscxprcsscci  in pKK223-3 (20),  thc rcconrtr inerrr  pr t . r tc i j r  t : . l r  pLrr i l ìcc l  (21),  s i rbfcctccl  r .  c lccrr 'ph,rcsis,:rtrtl [ 'r lottcci otrt. nitrocellulir.se' (D) scra IgF,',rhrrt hrrcl b,i,.,ìa t ' n.rrural and rcconrbinart prrrfìl i.(praticnts I and 2) also reactcd rviLh httrnan p'nrfi l in p'rrfìcd t.,r- pt,,r.t.ts. J'hc purific.rtion 'r.ccciurcwiì's brlscd cln thc kn,wn alfi,nity of profìl ins^to polr'- 'r--pr' l ine (21). Lllc l. t l.re scrum,f'an inrli ' iclrral'rllcrgic t() nr()st birch yrllcn allerrletts,'in parricrilai,,rî-t" itì,r;,,r'uii.-tr pn,tt.r allcrgen lJct v I (l) .tt 17 kl), r.'r l4-kD pr,rci.n. 'rnd fo a scric: ,itp.,rt.iri, in_thc rangc r^-nu..n .iò n, q0 kD. I-anc 2, scnnr,f an inclìvichuil\vlt'rcrc-tsexch-rsiv'cly,..r-tJr:-14 kl) protcin. 
{-.r1c 

3,lr pn",t.rrr.'r" fiom fì*: r,r."1*gii^iìrciii,iciuals. L:r.e 4,scnrl-ll tl-rat hx;und to e l7-kl) prtltcirì (Bct v I). l-,.n.j 5. .r..,,rn fiorn a1 ildi'ic-luei ajlergic r, h.rrsc 6usr u.rirc:,but w'ithout IuE rcacrir.iry rcr'birch. Lane ó, bujÌèr conn.ol u,ithr>ur 
"aa.a 

,..'.-.,

(J) und has proreasc i lcr iviry irsclf  (4).
lVc cloncci and .serlucrrccci cDNAs cncoci-

i  r rs .  i  r r r r  n  unogiobrr  I  i  n  E (  I  gL ) -h i  nc . l ing b i rch
pollen prorcin.s distinct fiom llet v I. ()ne of
thcsc a.llcrgcns was idcntifìcrl as birch profi_
lin. bv sec-ìucuce homologl, ancl ,rffinitt, to
polv-r-prol inc. ' fhe 

prorcin is rccognized bv
IsE .rnt ibocl ics in abour l0% of thosc int l i_
vi. iu.r ls l l lcrgic ro birci-r pl l lcn (,17 r irrci  sccrìrs
to [rc rìr ]  intcrrnct. l iatc r lr  nl.r jor r l lcrgcn i l r
inclivicluals allergic to pollcns of grusscs :rncl
ri,cecl.s (ó1. in'rmunogkrbulin E :rntiboclics
fionr birch profilin-.rile rqic inciiviciuals

55l l



;. 4. I{istaminc relcasc
nl basoptrils prcp,rrcd
rn pcripheral blooci (?2,

(A) 13asopl'ri ls fì 'orn
ivicluals allergic to
,h profil in (donors I
i 2) end fiom nvo incii-
u.rls allergic to pollen
, lc ins c l rhcr  thrrr  prot ì -
( tcsted by '  IgE immu-

rlots) (clonors 3 rrnd 4)

1 O O  A

80

fÌ're con-rplcte cDNA rhat cocìes for rl'rc
tfrtivc birch profrlin \\.'r.ìs cxpresscd in
-I<223-3 (20). Thc recombinanr prorcin,
lvell as a birch pollen prorcin of rhc sarnc
c and IgE-aflìnin', colllcl bc purificr-l bv
iniW chrolnatogriÌph\r on pol)/-t--prglir-re-
-rharosc (Sigmal, .r  nrerhod spccif ic t ìrr
r l ì l ins (21). Thc scclucncc o1ì r\ \ ,o rr\ .pric
gments lionr thc ptrrifìccl n.rrurai I'rirch
rfìlin exactlv nrarci-rcrl rr por-ti<)n of rlìc
ritro acic-l scclllcncc clcclucccl tionr thc
,NA seqr.rencc (Fig. l) .  Profi i ins g,cre l lst;
r i{ ìed fronr pol lcns of grr.sses (P. pratt: t tst:
,-1 S. cercale) and w'ccrls (A. uLilg,tris) ancl
'nrifìcLl rrs rclevanr allergens bv TgI., immr.r-

1 2 3 4 5

92 >-

6_q >

46r-

J.  5.  I rnnrunoglobr-r i in  I r  int r r r r - r r - roblot  of  b i rch
ì ìen prorc ins.  Scrurn s lmples f i r>m l  b i rch
ilen-ll lcrgic incliviclual rhrrr hrrcl lrce n collccred
oughoir t  ( )nc verì r .  Lr tnc l ,  end of  Fcbruan' ;
;e 2.  -NIa ' , ' ;  lane .3,  Junc;  lanc 4.  Octobcr;  lnd
r 5,  Janrr ; r rv.  I 'hc b i rch pol lcn scr ìson cxrcncicd
,rn rhc cnc.l of Ilcbruar,, ' ro thc cntl of trf av in the
rr in rvhich thc sarnples n'crc r;trraincci. l ic r:scri
.Ì t() rictecr blonecl birch pollcn ll lcrgcns, ancl
trnci Iqf, q,as clctccred ;rs tlcscribecl in Fir' )
riccrrlrrr size srlrclarris .rrc i 'Jlc.rrc.' l ,,r l;;ì ;;
rtl:r l to r.r s .

r . . ( ì t J . s - i  l t r 9 l

1 0 0  
B

rl ,ó u -  
{ -  V \
l ' * r

bu- I >.r^l
l / / \

4 0 -  L , '  I
1 . . /  \

a./ \
20- .{ 

t

a

n  ; r  - , . !' 0  
0 0 1  0 1  1  1 0  1 0 0 1 0 0 0

Pro f i l i n  (ng /ml )

AlthoLrgh scrl Ìnl IgE is rcl .rr i i 'c lv shorf-
l ivct l .  indivirhrels .r l lcrgic r() profì l in h.t j
h igh IsE t i tc rs ,  cvcn Jr  r i r r rc .s  outs i . lc  rhc
pollcn .sci.ìson. pcrhrrp.s su.strrinccl bv cncioq-
crl()Lrs pnrfì l in . lct ing rrs .r l roosrcr. 1-hrouqh-
out one Vciìr,  \ \ 'c rì ]crrsrrrcci f l tc rc.rct iVirY Of
IqE to  b i rch prof ì i in  . r r r . l  t r r  r i rc  rn . r j , r r  b i rc i r
pol lcn .r l lcrgcn l lct r .  I  (1) rhlt  cioc.s rror hrrvc
rr kttorr 'r t  l t t tnrrrn lronrolog. Scrlrnr .s.rr lPls5
rvcrc collectccl tì'ont ;rn irrrlivi.ir-rrrl rrllcrgic ro
both l l lcrgcns. Thc inrcnsirv ot ' Igl-.  rc.ìcr i \ ' -
iw to birch profì l in rcnlrì inccl consrrr. ìr
t l rroLrgh t lrc vc.rr,  er.cn outsi. ic thc ptt l lcrr
scrìsor.ì .  u'hcrcrrs thc IgF- rcìcf i \  in '  r tr  l ìct r- I
c lccrcasct i  outs ic lc  thc  po l lcn sc . ìsor ì  iF ig .  5) .
Wc hrrvc cicscribetl rtrr cxrrrnplc oi rr specitic
IgL, rrntil 't,r,-lv th.rt is rcrrctivc ro .ì hunl.ìr't
^ . , , r , . i , .  \ \ '1 . - . ,1 . , - .  .hc  c l rusc ( ) f  th is  h l r r ] l< ; r . l r lr .  r  r  l l \ L t l ! t  I

r t r t to in ' t r t tunin '  is  f i r rnr . r t i r rn ( ) t  Jut() r ì r ì r iboth '
r r r  t l r , .  I . , , - '  ' ' '  , . , ' , ' r ì l i l l  ( ) f  C l - 6 r s - l - C . t C t i r i t f  i l tt r /  r l l L  l l L r r l t ( l t l  

l , l ( I l t i l l  
{ , t  L l ( r \ ì - t L ( ( ( t l \

.rnt ibr>dv t() rhc birch profì l in r i , i r l ' r  thc hu-
I t t r l t  i r l e l i l i u s  ( r t t o l cc r r l r r  r r r i r r r i c r r ' )  r c t ì 1 . ì i l ì \
to bc .ìr'rs\\'crccl.

i { l ' - } j l r l { i :N( .1 ' . .S  . \N  l )  \ (  ) ' l . l : . .S

l .  I I .  l l r c r t t ' n e c l c r  t 1  t l . , l : . \ t l l { ) . 1 .  l ì .  1 9 . 1 5  l t ) l ì 9 t .
2 .  K . . \ .  I ' r u t  I r . r n g , , \ 1 .  \ - i r . r l c .  l ' .  I r c h l n c r , ' l ' .  l ' .  K i r r g .

/ ) r , ' t .  . \ . , r r i .  -  l r , r , i .  .Sr i .  t ' . .S . . '1 .  t ì .5 .  S . . i5  r ì9S i Ì t
3  K  \ ' .  ( l h L r ; r , , t  a l . , J .  I i x i t  . \ I t . r / .  l f i 7 .  1 7 5  r l 9 f ì l Ì t
- 1 .  ( ; .  . \ .  . S t c * . t r f .  l ì .  l ì .  l . . r k c ,  ( .  l l .  i Ì i r t ì ,  P .  J .' I-hrrtrtpsort.  

i t t  1:pir, ,7,, ' -r  ol-, ' l loptt . ' l / / t ' rqr 'rr- i .  . . \ .  LI.
.Sc l to r r .  l )  Kr . r f t ,  ( ì .  Kr r r rkc l ,  l : t l : .  iL ' r r ion  ( . l l i n l i ( ìuc
l l c lgc  Ins t i ru tc  o f ' ; \ l l c rq r ' ,  l Ì rL rssc l : .  l9 f Ì9 ) ,  p i r
t ì3  -8ó .

F . .  J . r r< r l in r  t t  t l . , . ' l l l t r .g1 , - f4 ,  385 i l ! ) l ì1 ) t .
l ì .  \ - . r l cn te  c t  a / . ,  r r r r [ r r . rb l i s l i c t i  rcsLr l rs .
I ( -  l ì .  \ \ ' . r l l . r rc  r ' l  t r1 . .  r \ - r r r l c i r  - -1 , i , / , r  I? t r .  ó . .15+3
l 1 9 7 9 t .

f Ì .  | .  5 . rngcr ,  S .  Nìck len ,  , \ .  l { .  ( .o r r l so i r .  1 ) r t , r .  . \ ' , r I i .
. . l i , i i i .  . t i i .  I ' .S , .  l .  7 - t .  5 ' l ( r3  f  l9 l7 ,

9 .  
- I 'hc  

cor r tp ic tc  c l )N. ' \  sc t l r rcncc  o t ' l - , i r ch  p ro i ì l i r r  i l 00
b . rsc  p . r i rs )  r r ' . rs  r l c tc ln r i r rc t l  [ . r ' thc  S , rnqcr  c l r . ru r
tcrrnin:rf  ion rrrct iro, l  (à ).  

' l ' l rc 
coclrnq rcgion 1[..rsc

pr i rs  80  ro  - l7 i j i  cons is ts  o f  .399 brsc  r r l i r s . ' i - l r c
3'-rroncor. i i rrg rcgion hrrs .r polr ' .r t ìe nvi.rtc t l r l  of - l()

lr .rsc prirs. 
-fhc 

cl )Nt\ .rnt l  dct]ucctl  rrrnino .rci t l
sc ( l t Ì r r ì rcs  o f  b i rch  p lo l ì i i n  ( I33  rcs i r i t rcs l  \ \ ' c rc
s t r [ rn r i r t c r l  to  ( ìcn lJenk  r rs  l l c t  v  I l . . rcccss io r r  r . r r . r r l t . c r
, \Jó5 t 7e.

10 .  
'L ' i ' r k : rg i .  

I .  I f  . r l r r rch i .  I  l .  L Iosor ' . r .  K .  I ru ruh . rsh i .  S .
I  In t .u ro .  I : t r r . . f  .  l l i o r l t t ' t r t .  192 ,777 r l ( )9 \ ) l

l l .  ( ì .  r \n rpc .  l .  \ ' r r r rc lckerckhovc .  5 .  I . .  l ì renncr .  I - .
- foblcnr.rn. 

t .  l ) .  Korir,  .1. Biol.  ( . ' l r t .rrr.  2ó0. [ ì3-l
t  1 9 8 5 r

i2 .  \ - .  I f . rg t l r . r l cn .  L r .  ( ) rc i rsner ,  ( ì .  I l i i l l c r ' .  \ \ '  l : ì . rn t l -
l r r r r ' .  . \1o1-  Ct l l .  l ) io l .  l ì .  5  ì0 l l  I  l93Sr

13. I .  5 \ \ ' idrr1,r.  (1. lrcrr:rz. J.- l) .  LrrrLrr.rrci .  \ :rrr l t ' i r ,-1, i , i . r
/ ? t ' - i .  1 7 .  1 8 5 5  ( 1 9 8 9 ) .

Ì4. (ì .  . \r lpc. I ì .  \1.rrko. L, l .  Lint l l - .er l t ,  J. \ 'errclckcr-ck-
I r o v c .  1 : l ì 1 1 , S  L L t t .  2 2 8 , 1 7  t l 9 , 3 l ì  r

1 5 .  l ) .  J .  K r i i r t k o u ' s k i  , r n d  ( ì . ; \ .  l ì n r n s .  l .  I ) i o l .  ( , h o r t .

2 ó 3 ,  5 e l 0  ( Ì 9 1 ì 8 ) .

l  (r .  ' f  .  l ) .  I ' rr l l rrr t i  .rntì  
'1 

.  . \ .  ( .oopcr-. -  l r t tLtt .  [ l tu. IJio-
. / r , . r , r .  5 5 ,  , ) l l -  ,  I ( ) l { / r , .

ì 7 .  P .  I .  ( ì o l d s c i r r n i d t - ( . l c r r n o n t ,  l - . . \ 1 .  I l . r c h c s k v .  J .  J
Iìrr lr ìrrss.rre, 

- l- .  
1). I)ol lrr t ì ,  . \r i t ,rrrt '  2+7. |  )7a t I  990 r.

ì l ì .  L .  ( ì .  l ' i l n c v .  l : .  I 1 .  l ì o n r l c r .  I . .  \ 1 .  ( l , r l L r c c i o ,  . \ 1 .  S .
' \ ' l r r r r s c k c r , . J  .  { , t l l  l ) i , t | . 9 7 ,  ì  l 2  1 1 9 8 3 r .

19 .  ( ì . . \ rnpc  mc i  J .  \ ' , r r t r l ckcrckho. .c ,  i : . \ í l l ( )J .  ó .  - l l {9

r  I  9 8 7 1
2( ) .  F . .  : \n r . rn r r .  J .  I l ros i t rs .  I I .  l ' t r rshnc .  (  iu r r ,  ( . ' l rns t t ' r -

L l a r n 1 2 5 ,  Ì ( r 7  ' 1 9 3 3 1 .

I  I  .  L r .  f  . in t lbc rg .  (  L  l ' , .  Sc l r r r t t ,  E .  F lc l l s tcn .  r \ . - (1 .
. l - j . ìdc r .  - l - .  

I  i r r l r .  l J io t l t ín .  I ) ioph i ,s .  . ' L r , r  9ó7.  . l t ) l
í  I  91i,3 i .

2 2  I .  I 1  L i c h t c n s t c i r r . u r t i  . \ .  ( ì .  O ' i c r .  . [  .  l : , r 7 t . . \ l t l .

I ì  l :  l ' (  )  l l ' l  \  5 59

."n\ '.ilrr.::,:
Donor  3  Donor  4

noblot en.1 IgE imrnunoblor inhibit ion c\-
pcrirì lcr l ts r i . i th ó0 incl iviciulr ls (ó). l lccrrrr.sc
thcsc ;rrofì l ins r icr iveci t iorn pol lcr ' ìs of plrìnrs
belonqing ro cL.srantiv rclarccl spccies sharc
c( )t Ì lnl()t ì  igl l-  l ì i  rrr l ing epitopes, t l lc prrofì l i  rr .s
crìn bc rcgrtrclctl iìs I groltp of "pl-utallcr-
gct'ts. "

Althor-rgh conlplrrcr- l i r lccl prccl icr ioits of '
sccorlr l i rry stnrcturc did not clcrrr iv inci icl tc
strucrur.Ì l  l ronrologt '  l rcr l  ccrr lr i rcir  .rrrci  hLr-
nlr.ìr1 profìlins, u'c r-rr'ìi-rlvzcd scra fionr inrli-
vi t luals w' i th hiqh IqE r ircrs ro nnnrr;r l  rrnt l
rccombinltnt birch profì l i l l  for IgE rcrcrivirv
t() hrÌnran protì l in. fhcse scrrì \ \ 'crc tcstcd fìrr
thcir caprrcin'  to binc' l  hunrrrn profì l in on
irnmunoblots (Fiu. 2). Scrrr r i ' i rh IgH to
purifictl niltllrtl iìncl rcconlbinanr bircl-r pro-
fì l in (Fig 2, l ì  r ìnri  C) r l lso rccogr.ì izcrl
humu.r prof i l in n, irh rhcir IgF. (Fis. 2l)),
but thesc :rntiboclics \\/crc of lor.r'er lllìnirr'.
l l incl ine of hl ln' ì iul  IgE ro huni ln profì l in
coLlld bc bl<tckecl ri,'irh rccomrbinar-rt birch
profi l in that rvas rrdrìcd in rhc f lLr ir l  l 'hasc es
i 'r  nati \ /e protcin (Fig. 3), u'hich incl icirrcs
tl'rat the rc rlre conllllon cpiroLrcs. Thesc:
cpitopcs nl ight bc cont,,rnrl t ionrr l  rathe r
th.rn scqrrcntial.

C)n thc brrsis of these cl'rtl, \\'e in\.estl-
gate r l  u,hcthcl rhe aurorcrlcr ivi t t '  of this IsF.
, t .  i ,  ' l r ,  r  t ì l ' , ' r  ,  1 . , .  i ,r l , r . ' r 1 L  r r r r ! ! r  L r r !  r i ' t  t ' i V O . r l l c r g v .  \ V c  u s e c l

his t rmi r - rc- re  lcasc rcsrs  (211 fo  dcte  rnr inc
u'hcthcr thc cross-rci. ìct ivc antibocl ics r.r,crc
lble to cl ici t  al lergic cf ièctor nrcchrrnisnrs.
l ìasophils f iom thrcc inrl ividLrals al lcrgic rt .r
bircli profilin, fì'onr nvo inciii ' iciLral.s allcrgic
to pollerl protcins (.)rhcr rhan profì1in, .rrrc1
iion-r fìl 'c norrallcrgic donors iverc tc.sreci fìrr
histamine rclc;rse in rcsponsc tc; birch anti
hurnan prolì l ins. Rcspronse t() hunl lul prolì-
lin rr,ls obscrr,'cd orrlv rr'irh incìiviciurrls u'l-ro
harl high IgE antiboclr '  t i rcrs ro thc birch
poilen prolì l in (Fig. 4;.  I t  is rhcreforc ; ' rr>s-
sible that rr.r  icest sonre of thc al lcrgic .s\.nlp-
tonl.s ci 'nrsct l  pr interi iv bv sel lsi t izi tr ion of
nlest ce lls w'itl-r pollcn profilin m.tv bc rìqqriì-
vrrteci or proklngccl bv htrntrrn pnrfì l in.
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: 'e tcsted fbr histantine release afìer.scnsitiz:lt ion rvith birch profìl in (.solicl brrs) or hunrrru prolìl in
tc:hed bars) lncl on stin-ìì. lhtion u'irh monoclonll enribociv El2-t-2-.9 fo hr.rrnrru IqE (21) irviclc.' izttntal birrs). Opcn brars rcpresclìt nolìspecitìc rclcrrsc oirscn,ccl ri ' irh rhc lt lt i ir ir-rn ot.brrtlc'r. i lcsrrlrs
)wn lre atier stimulirtion u'it it i ln optimìl conccrìtrrtion of antigcn that resuketl in thc rnaxinrurrr
'ccntage c-rf histaminc rele asc. Inclividulls hrrcl bee tr chrrr.rctcrizccl bv cesc historr. rìrlrl rcsulrs fì 'orn :r
\ST and IgE imrnunoblots (i), (B) l)ose depcnclcno'of histaminc iclcrse . Cìranlkrq,tcs fiorn clonor
Vcre.cxPOScd tc l  Var ious concLìntr t t ions of  b i rch ; r rot ì l in  (e )  errd hunr. t l  l . rc , f ì l i1-(E).  I I isrrpr ipe
:rrse is expressed rts r1 Pcrccrltagc of total histamine. 

-I 'hc 
r-l ltrcs arc n'rc.ìr.ts of trìplicrtc tictcrrrinrrtions.

.i the error bars inclicatc thc standrrrcl rlevi.rrion.

) .
6 .
7 .

3 0 >

Z l > -

f f i#É ' r ì ;
1.1> c,b é a& eb #



a l
: a

. J

1 2 o , 5 0 7  (  t 9 ó 4 ) .
Abbrcvirt ions tìrr rhc .rrrr irr<; .rcir l  rcsit l rrcs .rrc .r.s
fol low'.s:_r\.  i \ l . r ;  O, Cvs; l) ,  r \ .sp; I . . ,  ( ì l rr ,  i , .  i , i r . ;  t ; .
G lv ;  I I ,  H is ;  I .  I l c ;  K ,  l . vs ;  l_ .  I . cu ;  À f  ,  I l c t ;  N ,  i \ sn ;
I ' . '  i ' ro; 

9:. t : l j t ,  
l l .  , \rg; s. Scr; f .  t trr ;  r ' , ' r- . ì t ;  rr ' .

l r l ) ; . ì r ì r l  i .  l | r .
P. \ / .r lcnr. l .  í ì . .r . ,1c., IL l , l rrhrn, K. Lcchncr. 1,.
I lcnclhciru. 1)ror. . \ i rr l .  .-1r,rr i .  ,Sri .  {- / .J;._-1. l ló. 55+:( rese) .
lVc  rh lnk  ( ì .  Krc i l ,  V .  Srn . r l l ,  rn t l  I , l .  I rc l t l rnnnn to r

rcv lc \ \ '  (  ) t  
. t l l ( .  r ì ì . ì t ìu \ i r i l r1 .  I r .  J  J ,  r rkc r  t i l r  I r rov i t l r r r *

t ìunlrn [r i .rrclcrs, (ì .  . . \cir .rrz f ìrr conrprìrcr-.r i . tcì l
scq t lcncc  conr l - r . r r i son . . r r rc i  K .  S tonc  io r  p r ( ) rc r ì
sct lucttcc .rn.r lr  sis Supp6rrcrl  l tr .  .qr,rnt 3i7.55tr 9t

1 l rc ,  
t ' r r rschr r r rgs t ì i r , l cnrngs t ì r r r i l ;  l ì r r  t l i c  ( leu . ,c r -

( r l l . l ì c  \ \ ' r r t sch . r t t .  \ ' i cnn . r .  . rnd  [ rv  g ran ts  I )7 lJ9 l
. rn t i  Só002-BIO o i  thc  Fon. is  zu i  I i i rdc runr - {  . l c r
\ \ ' i sscnsche i ì l i chcn  l j r> rsc i rLu tg  in  ( )s tc r rc ich . "

2 l  ^ \ l . r r c h  1 9 9  l ; . r c c c p r c d . 3 0  N l . r i . .  1 9 9 Ì

of r\-IP wr1.s l-tor con.sr.trìf but oscillareci bc_
r\\'cLìn low,'cr encl highcr ol_\-n pt-o[).rbilin,val_
ucs (Fig. 2, A rurcl ll). in rhc .rlr.scncc of ;\,fp,
wc ncvcr <tltscn'ccl d-rc.sc rapicl, Llr{c chru.tgcs in
chrnnel opcn probrìbit in. (I ì iq. 2C).

Nlrrqrcsiunl \\'rrs rcriirircci fi)r rhc nr(xtila_
tion bv r\ fP. \\/hcn Lrulil.r conr;ìirlinfl I rnÀ,I
NIg'* \\'irs rcplìccd *.idr NIg. r-tì.c. 

soìudon
contùining 20 pII ED'f.\. I rllll .\'fp *,as '.
longcr ablc to incrc.rsc chluncl acd\.itv
(rr : 5). J'o cxruninc \r.hcdtcr r\'I? lrvdrohsis
\\'rls nccc.ss.rn' tbr rhc rrrtxltri.rtion. rvc fcstcd
ruìalogs of A'fP. ln e ieht indepcnc.lcnlt cxpcli_
nrcnLsi \\rc obscn'cd no increllsc il-t tirc op^__n
probabiliw in thc prescncc of up to i rl\,I of
thc nonhr.clrolrzrbic Af'p an,rlog, ̂ .L\II'pNp
(eclcnvlvlirnidrxlipho.sphate). Lr conrrrrsr ro
,{lVPPNP, A-l-p1S frrdcnosine_5,_O_(3_rhjo_
triirirospharc)I, a hvdrolrz;rblc ATp rìnrliog rlìilr
c.ìilsubstirLttc fòr,r\Tp in rnosr kin.r.sc rerrcìon.s
(7). incrc.rsetl rhc iìcrivin.of lhc C-al'_lcrivrrred
K' chrrrurcl in 12 of-I- l  e\pcrìnlerìrs 1lr ig. 3).
Quennr;rdr.c urrrlt'sis of tirrr rcprescllt.trl\.c cx_
lxrinrcnrs. r.,'itl 'r .iinril.rr inin.rl opcn probebili_
tics, rcvcllc(i r1 grc.ìtcr thrrn tcntitl.l incre,rsc rrr
ch.r nn cl o1,.*n proba bil in. i rt rcspxrnsc ro .\-f p1 S
if ionr 0.0(r0 -f  0.009 ro 0.()()7 -+- 0.083).
i\-fl ' lS gencriìlh'rcnk longcr fo lrirx.lul.rc rltc
ch.rnncl thrur r\T'p, con.sisfcur w,i th rcrrorts
that i t  is r-rscc1 rtr ,slow.cr r i ìrcs in phospho_
tr lnsfcrrr.sc r-crrct ions (7) Furth., , , , , ,r ,rc,
i \ l ' [ t lS inducccl rì  r ] lorc sr;rble, high opcrr
probetr i l i rv sretc ( lr is. 3 ) rhrp r l ìci  . \- f  i ,
( i r i e .  2 ,  A  anc l  1 ì ) .

f 'hcsc rcsults w,i th Afp rrnrr logs cicnror-r-
strrrtcci rh. i t  i \TP lrr ' .- l rolrsis ìs r.c, lLr ir .c. i  l i rr
chl irncl nrodulrrt ion. l 'his is t l i f lèicnt f ì .onr
thc ATP-.scnsir ivc chlnnels fbund in rr r .ari_
ctv of t issucs, in w,hiclt  r \ l -1, l ìrnctì l ;ns rrs rr
l igrrnrl  ro rr l fcr chrir-rncl propcrr ic.s [r, , .  bint l ing

Protein Kinase Acriviry closely Associared with a
Reconstituted Calcium-Activaied Potassium Channel
SuxcxtvoN CHUN(ì, PETER H. RErxu,*r.
l).lvrn BR.rulrc;.Lr,r, îRvrrrN B. L..;;.ì"

Bnucl. L. i\Ienux,

&{oclulation of the activiw of potassium anci other ion chan'cls is a' csscntial feat'rcof nervous si,stem functlon. Thc open probabili*, of a largc concluctancc Ca2*_activ.tccl K* channel from rat braì', iircorporatcci into planar lipici bilayers, isi'creased b)' the addition of adenosi'e triphosphate 1ATpl tà the cltJplasmic side ofthe chanrrel' This rnodulation tatrics ptace *,iihout ìrr" 
^Jaajri;; 

:;;.otei' kinasc,requircs Mgt*, a'd is mirnickcci bv a'AT? anirlog that serves as e substrate fbr protcinkinascs but not bv a norrhvch:olvzablc A.[p ,.,rdol. Adclition of protein phosphatase Ircvcrscs the motiulation 
9l ygaffr. Thus, there ,,lr"v b" an endoscnous protcin kinascactivitv firmly associatcd tvitir this K* .ir".,,r.I. stn 

" 
ion chirncls rna' exist in acomplex t i tst contain.s rcgulatory protein kinascs and phosphatlscs.

suìr.s ficxtr ch.rrgcs in thc iìcti'it''f nrcnrbrrurc
ir>n chrrnncl.s. Cal |-rrctivatccl 

K-i ch,urncls. onc
sut-x--lri.ss of drc cliversc urci lr,iclcsprclcl firnilv of
K '  ch.rrrrrcls. .rrc ir i rr igrr ing i ,r  ihi . ,  rcqrr( l  [)c_
crru.se thev irror-icìe a link bcni.ecn scccìn,l rn.x_
.scngcr svstcnls lnri thc l.r-rclnlrrtrne potcntjrì.l.
Somc urcnrtxn of thr.s chruurcl ,,,úai,,^r., ,.,..,
trrgcts fbr protein phosPlion,lrrdon, a vn,cll_
invc.stigar.ccl ntr1111l;11e,r,, nrccir,rnisrn fix iolt
chmncl.s (1 ).  Aclcnori,r . i  3' .5,-nrorrophospharc
( cA N I P ) -d e p,.- r r cl c n r p ro rc i n ki n.es e G, KA) ( 2 )and pnrtch kiir.rse Cl (pKC) (_î) both changc
thc actil.irv oiC.rr ''-.ictivrìrctl 

K r ch.tnncls in rr
rrum[x.r of ti.ssucrs.

lVc h.n.c c'lcscribctl thc propcrtic.s of scr.,_
cral di l l ì reîrr fvp(_.s of Cl i .n _,rcri \ .arcd K *
ch.rnnel.s ti.r:lr-r t-.rf Lrriin incorl;rtratcti ir-rtit
Dl.rn. ir  l ipicl  bi lei 'crs (.J) . \ .kj l r ion of rhe
purifìcc1 care.li.iic ._.ubrr.rnit.s of pl(.\ :rncl Dro_
tct ir  phosplìtra.sc 2A (pp-2r\;  can ntociularc
thc garing of ni.o cliflcrcrtr n.pcs ol. largc_
conductancc (ja2 - -rrctir.ate cl K ' chrrnle ls
tì'r>m brlin (_t). 'flrcsc 

rn.o ch.rnncl npcs
hrrve tlrc srrrnc r,rr-ritrrri, contluct.rncc (240 pS
in svnrnrcrr icrr l  i  50 rn.r, l  K 

, 
7 bur di l Ìèr rn

( ) l )L I I . r f l - lON ( ) t . '  N I rUI Ì ( )Nr \1 . , \ ( , l l l \ ._

in' trnclerlic.s miln\r ch.u-rgcs irr be_
hrn,ior. Such nro.irLlariori oRcn rc-

S-. (ìhung, P. LI.  I(crnhrrrr,  I .  B. I_cvit ln, Grlt l rr .r t t :

lì:?T:'Ìl'. :1t, . ll "i :.|,..",i'try;''r..1, c"u " i fi'. ir,,,n' 1,r.,.S1'srcms, lÌrrrnclcis LÌni'crs i ri.. q,'.ttri",n.-i l, i 'oìj i i l" ' 'Jl.. 1,.  ̂\{rrrtin ancl I). lìrrLrrrg,rir- s..:, i,,ì, ì, i, i i_,]À.n,,rr^..
l ) iv is ion of  I l io logv errr i  j lcc i ic ì r rc,  f f r , r rn i l , , , r ; , . r ì ; ,I ' rov i t ìe ncr . ,  l {  I  { }1,)  I2.

thcir glr ing kincrics, ( i .r l  '  .se nsir iv. in,,  ph.rr_
nrr-ìcologl'. r'tnd rcspolì.sc tc) phosphoir.latiorr
ll, PKA. Wc hrrl,e ,,,c,rv i,,u.rìig,rtccl rhe
nrot i r r l . r r . io r r  l rv  I Ig , , \ l ' l ' ,  r l '  r l r t .  s l t , , ì . . .  gr r i , ,q
11-6) of thcsc largc_ccrncjucr.urcc Ca:i_..r i
vr l tcd I i  * chauncls.

\\Ic rccorclccl .singlc-chrrirnel ecriyirl, fìrr
such rr channci trnclcr concl ir ions in r i .hich

111 
opcn probabiì in. \ \ . i ìs low, ( l ì is. l , \) .

\\'hcn 0.5 nr^\,I r\f-p \\,rls acicie-tl' ro thc
cvtoplrsrnic sir- lc of thc channcl, thc opcrr
prob.rhri i iw ir"rcrerrscd suhsranrirr lh, 1 Fig. i l l ; .
\\/irh sor-nc channcls, :r.s lrrtle a.s 50 uM r\.I.p
\\ ' r ls en()ugh to irrodircrr sinri l l r  incrc.r.ses irr
opcn probabil in' .  in 25 scpi lrrtre experi_
mcnt.s. .ló cl-urnncis cxl,ribireri r.r Lìrqc incrcrrsc
in open prob.rbi l i rr .  . i f rcr th. .r ,-1.ì ir iolr of
.\TP, w'hercrrs ilt 9 c_11-.,,r1.iurcrrts .,\.1.1, rvas
*' i thoLrt cl l l .ct.  Ì .-ronr . , ,r , , , ,rg rhc l(r i \ l .p_
nroc1ulafecl channcls, r,.. .i,c,ic lirr cluirnritrr-
f  i . , ,c analt ' .sis ó re prcse nratir .c channcls in
w'hich thc srarr ins oircn probrrbi l i r ic.s \vcrc
sinri l .rr .  ,{TP incrc, iscd rÀe nraxirnrr l  opcn
probabi l in '  o f ' rhcsc c inr rnc ls  f i -onr  0 .05é *
0.0 i3  (me; in  - t_  SEM) ro  0 .449 - i -  0 . I ( r l .
r \ I 'P .rddccl to the c_xfraccl lul.rr siclc of-rhc
bi lavcr dicl  not alrcr ch.rnncl act i l , in..

\Ve ncxt c.x;.rnrinccl rhc rirnc .ìcpcri.icnce of
r i ' rc opcn probebil in, chlngcs 

' inducccl 
bv

A  i -P  (F iq .  l . \ ) .  I n  l ( >  c r | L : r i r ncn r . \  r l ì e  l r q
f ime bcrr i 'een thc adcl ir ion of r\ fp anci thc
incrcr 'rsc in opcn probrbi l in, r ,ariccl l iom
chanrrcl to channel .rrrd rarigc. i  t iorn lcs.s
thrrrr 20 s [o rìs lorrq .rs :  ,r ì in. fhc open
probebiì in. of 'rhc channci rrf ìcr rhc acic-i i t i r>n
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Fig. 1. ,Lct ivarion of l  l rrrge-conrjrrctrrnci:  [rr ]  ,  _
activrrtci i  K' ch.urncl in l ipid bi l .n,c.s br,NIrrA-I-P rrnri
rcvcrsl l  bv l , l )- I .  Voltaqe ,rc..rs th..bi l l rycr r, , . .rs
cllnlxd ai + l0 m-V, 

"nli 
,h. ..r,...,.,1 p,ri.;,r*r ti"

r\ \\,'iìs sct to -2fì nr\'. For .rìl fr.rics, chrrnncl
ol^-nlngs lrre shor'"'n .Ls up\t.rìrcl cicflccdons fi.orrr t}le
closcd-levcl ùÌrrent. tÀt Iìcprc.;crtrliir-c control
rpxr-ri'r1s .f-rhe ci.ru,rel L^-fìrrc rhc rrritliri,. .f ATp
rrì tlìrcc c()ntlnllou.s trrrccs. (B) J'r;rcc.s 3 utin .tftcr rhc
,rtidition of'().1 11f,,1A'fP iC.rlbirxhcrn) ro rhe cttr_r_
pl.r-snrìc sidc. (C) -l'hc 

ellcct oilf qATP ,-, ..r,..roi [-,r'
rhe .rclclirion of'J0 nM pp-l ìn i1.,..,,,.,ri,,,.,.t1 rrrc._.;-
e ttce of- NI giYI' lr.


