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ln patients wi~~h aüv~neous T-celllym;phom:as:(CT:CL),solu
ble interle:ukin-2 Jtece;pJ~r:se:ru:m l"~ve1ls .(~I~-2R) we:e de~7r"" 
iüined by ELI8A;techniq~e,·alld na~uralJ~ill~tcelL(NI<J act1v"' 
ity, b~ ·a 4~h <ihrö~iutt1~51 release assao/. D~cr:e:as~e ()f ~·I,{ 
activity correlated wüh .tl1,e .aug.~entation ~f serurn :slL .. 2R. 
After a 4-d stimul~.t'iotl wiJb .. intedeuk;in 4: .(:TC'[,_ p>atiehts' 
periphera:l_monö~lJcl~a,r e~lls (PMC1 show:e& an incteas~ ?f 
cytoto)(ic activity .sih1ilat to that in healthy donors' P~Mc. 
Normal donors' PM.C de:mo~~tra,te.d a dirnitüshed IL-:2-
induce.d ~ytotoxic activity in 2?% CTCL setum (slL-2R of 
3000, 7J30,. and 10700 U/rnt .respectively) cotnpared t.P 
control serum (siL-2R of400, 340, and 42.0 U /tjll, respec-

R
eceptor ~hedd.i1:1Kis. a. well-'kp,ow11,. phenomenon in 
cellular hiolpgy- [1-4]. Soluble m~lepules have been 
detected for. a hto.ad ran:ge o:f surf~ce p,rotebJ~; ·"hey 
inclucle T-ceU ::tfitigens such ä'§. GD 8 [2], adhe.sion 

. . . n;>olecules [3] such as ihtercellulat adhOSci<>tunolecule· 
1, and cytQkine receptor§ §Uch as thealpha-chain (p5'5 kD protein or 
Tac protein) ot the high-a:ffi.nity interlel1kin~2 recepto~ [4]. The 
physiologic significance of these released sur(ace pr<'>teins is still 
unclear. 

Recentl y, elevated seturolevels ofs.oluble interleukin-2 re~eptors 
(T~c-protein) in . patie.nts with . c~~taneo~s' .. T~cdl __ lyrn.phomas 
(CTCL)were.rep,<;>r~t~d,[~~~6]:,. These~iseases:.~ncL~de .. a·het't~·IOget.Iöüs 
gtoup qfly.mp1~6pJ0l·iferative :disot~ets•,origi'rr~t:il1g-i~··~h~,sk~~·rt:[7]. A 
stage:-relatecd deq;~;I~e·.of U·C!;~Y~~h~Ill~r q~Il '{Ni~)· acttv1ty 111 these 
patients wa.s re·p~rt,ecl r~ .9]; . 13;e~~u~e :i~terlettk,jn 2, .· is; a pqtent 
stimulatin.g factor far NK act1vity [ 1 Q], and s'fL ... ~IR ~~ able. to 
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AB~te~iation~: 
(:M: ·ceml'Jete Ili·ediU.~ 
CTCL:· c.i:l.~~liet?i.l~···'f-~.e..Jl .. lymph9ma 
lL-:2: interleuküt.:2 
NK: n~tur;I :kÜlel' ceJl 
l?ßS: p~t?sp.h<i'tt!"b.u'flbt:e:d• s:dine 
PHA: phyt~l;iem;tgg\\l,tinin 
PMC: .periphedil. ihononutlear cell 
siL-ZR; $qlQl)le intctlcukin-2:reccptor (Ta:c-prötein) 
SL: speci:lic Iysis 

ti_ •. v_ .. _~l.Y_._)_:. ___ IL .. -2-.. d.ep. end. e_ .. nt_pro1ife~a.~io.· n ... o.J 2 .. d p.J.1y .•... · .• tohema~ •. -:·.··.'. 
gl:utt.mn ('PHA) blasts was lower tn CTCL ser:utn than m;'. 
co:ntrol settü11· siL-2R was enriched from. öl'le CTCL pa-.~: 
tient's serum by lL:2 aflinity chrornat(Qgraphy. Transfectio~· 

· of the Tac gene into NlH/3T3. fibroblasts_ resulted in the · 
pt~Q\lc.tio,n of. a recom:büiant siL--2R. The presence of 
e:ndthed native or re·cmnbin.ant slL-2R inhibited 

· in.ted.eukitl-2- depe:ndent genec:ratiän of cytotoxic activity: 
an,g PHA hl~st proJi'fer~tion. We su.ggest that elevated siL-
2R Ievelsatcou11.t fordiminished NKattivityhyneuttalizing 
interleukin 2 in CTCL patients.Jinvest E>ermatQ/98:50-54). 
1992 

bind J:~;.;2 efficiemly [11], we analyzed the interactions of NK activ-;c 
ity apd srL-:2R in vivo. in CTCL patients. Ip order to· define the;~ 
role of the .soluble Tac ~r?tein in TL-4- dependent proliferatio~l~{i: 
and. ge'11era t1ön of cytotoxiCity., siL:2R was· ende hed fro in the serum;~; 
of a, croc.L_ .. patt.·c.nt .:a·. nd .. a rec·o·· m_ ·_?_ i_·nant .. · n;olec.~le_·. was.; P_··.toduced.:_;·c.:_._:.l! 
Thetr mfluence on mterleukm 2 m vltro effects was·" 
studied. 'i . ~ 

·f; 

MATERIALS AN'D METHODS 

Patient~ .... · Sev:nte~~ non-:leukemic pati(!pts with histo.logicallF 
~roved .CTCL.111 ddt~r~nt sta~:es were inves.tig·:tted. Patie11ts' char·::· 
acte~:isdcs are summarized itt Ta:ble L P::ttients' were w:ithout sys·}, 
tem.ic treattnen:t 9r intensive topical ·tt~atme.ii.t f0r at least 2 we.eks;,; 
he(ore frer:ipher~l bloo~mouonuclearcells for Cr-51 release assay,;:i 
and $~rum. for dete.rmination of die s1L-2R were taken:. J 

\>"; 

Q~aJ).tita(iQn. of S,olU,ble Intcdeukin-2. R:eceptors siL-2R in~ 
the serom o,r in cuhure. medium were detennined by · sandwicH~i 
ELISA (T Cell Seiences Inc., Camhridge, USA) [12]. The te.st em::(!I 
ploys two non-competing. murine monodon.al anübodies to the:%i 
alpha-ch~in ofhum~n IL-2R, ~nd was carried ?ut accörding to th~:~: 
tna~J,ufa<::turer 1S instruc~ions. 1\:Üer the develop·Hreht of phe colorth~~~ 
ELl$.A. pl;tte_s "'ere. re.~d a_t 490. nni on a Dyna:tecfi: MR 700 triicro·1~) 
p'la,te<reader. UiRits-ofslL-2R were caloulated/trqm asta,ndard curvd' 
cm1stmcted' ön tne l;aSis of ;I supernatarit fr~m ~hyt()he~nagglu~;:i; 
tinin-stitnula.t<:ld peripheral blood mononadear ceUs (T CeW 
Söiences). Jf:ltera.:s~ay variation was So/o. 

Pte.paratioti. ·of Pcripheral 1\1ononudear Celh (PMC)~, 
Human PMC were obta~ned from healthy ag,e.-matched volun-:~ 
teers and fr~)ln CTCL patients after.informed tonsent, and separ-~. 
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l:a:blcl. Pa,ti~ntsr Charcrpt(!risticsand lqununopaF:pneters {siL,2R, NK activity)d 

Pa:tiertt Stage'TNM. tJ2'] Histolög'ic tO.iagilösi,s Pre_rre~tmcnt slL-2R (U/ml) $petific Lysjs'(%) 
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Mycosis fut1goicfes 
Mycosis fungoi'de~ 
Mycosis fu:s'lgoid~$ 
t-Ji~h -gtad~ gl~~?morph~c 
Mycosis·füngei'db 

M:,yco~is: f\lt1goi~~s. 
M,yMsis: fMrrgoidCs 
Hig:ß-gt~~~ p~#p'h(!t:al 
MY<:9~is~ (~:t:igoid~s 
Hig:h-,grade ~p.ei'ip'hcral 
Mycps.is" f~t1ggid~s 
M;ycqsis· f~ngqides 
Mycosi:s fungoides 
My'cosis. fun:goiHcs 
GranulQxnatous: slack sJdn 
Mycosis tu~goide~ · . 

• MTX, methothrcxate;BC:NU~ c::arrhusÜtie,'lFf;l•d, ititeffcrot'l-q2a. 

ated by Ficoll-Hypaqw~ ~radien~ :c.entri_fu~,atioQ. After .se~a.·ration 
the cells were wa·sb:ed twg:_e and m1medtately resuspenc;ied. 1n c;om
plere medium (CM) corrsisting ~f RPMI _1640 _ (Gibco/BRL, Eg:. 
genstein, FRG) supplem:e:nreä with _ 501<1. fetal .calf senmt {Gibco/ 
BRL) or human settiril a~]'ljoic-ated, 2 rnM L-glutamtlic :(S·erome.d,, 
Be,rlin, FRG), 10 mM s<;>q:igiJ,lpyruvaJe (~e,romed)1 lO():Ujml p~J.l-i
cillin (Serqmed), 1QO ;U:g/mJ ,st.1iept9mydn '(S.et91'11ed,), _ aq.d 50, ~~g 
gentamycin (Seromed)., För dete.rrnination of NK actiYity., ceUs; 
were used irn:mediately .after prepatalitm irt the Cr-SJ teleäse 
assay. 

Induction ofCy~oto;,cicity PMCwere üwubated'.for 4 d in GM 
supplemented with different concentration.s of recomhinant IL:-2, 
kindlyprovided by Euröcetus, Frankfurt, FRG .. The cell c.oucentra
tion was 1 X 106/till, conditionswere 37 o C, 100%hü·tllidity, So/o 
C02• Before ilse the. cells ~ere harvested and waslled twi~e with 
CM .. As in~icated in ~lr~ ,tes!J.lFs, in some.experhru;nts C~tc<:mt~inec} 
25% allqgen~ic s~rqm $rgrn h:e~hhY yql:u·Q:te~q pti· C'FC;L patietits. 
In the Stimulation e~peripretr~~~ 4§:f'p.g; ·recombü~a:tlt Ot;' natllral Ta<: 
protdnJPMC Wer:e:taken:Jft.()t\Jth~al:tl\y th:m:0x.s,aud in.cubatecl in CM 
supplemented wJd1.S0/o äutolpgP.U.s·:sentJli, 

Cr..;St Rele~se Ass~y _ Cyt()tox.ioacti~ity wa~ ·~et~.rmi.ned it~ ·;1 4-h 
Cr-51 releas.e assay as:.pr:eviot1sly described [10], with thc ''NK-$en
sit;ive" erythrohlastortra cellline KS62 as t.arget cells .. At~the~time of 
ehe ·assay the. cellline wtrs "tü,ltuted in. lqgarithtnic proliferatiött iü 
CM, and },Yitlioqt eviderice of mycoplasmal infectiort. The. efec'
tor·:t~u:g:er.;rat~0 ~a-s 4~: lt.. Spohtaheou.Nelease wa~assesse;d by i~cu
bati~g lAb~led E2 5Q~ in medi.um alon.~. and total Teleas~ was:evalu
ared by .~. ~<>l1.1:~i9.IJ; o:fSP'S'·, A:ft,~r harve.st'btg_ ~~:~ ;s4pernat-an~s. W:ith a 
Skaq:on filtcr-sdcksy:s.t.!fm~radipactivi~was·meas:ured in a Pharma.
cia gamma ce_urite.r. ~Spedfic Iysis. (SL) was calcul:l!ted ,as follows·: 

S
. L_(o,z .\ Meart expetüm~Mal tel~ase - mea_il spöiltä,neo~s: reFe<ise 

. roj= · ... ·. . X 100; 
Mean total ~rctcase - mean spontaueous rclcase 

Proliferation Assays ln .ordet to study the infl.uence of CTCL 
serurn _örTac-ptotein .cm JL-2-de:pendent pr<:>lif~tation, PMC 9f 
qea,Jthy doners· wem sti'flJ.4l~t~d .with phytohem~g·glut%nil1 {gr-2 .d .. 
Afte·r wäshi11:g ·th~y were·itt<;u'pated vv-it-h v·adoqs cionc~npr~~ion~ of 
reco.IPhini!Pt lt-.2 fbr J !:1:. Prolifera,tion was quantified, by ~H .. tJl1y
midine upta·~~ in tr~pliqte ~s :prev.io~sly des:cribed [1'3'] or by a ·cö,. 
lotimetrk assay, wh'ith uses hexosaminidase as indicatdr suhstrate 
(14). 
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:Expression System for ~lL-2'R The ge.ne coding :for a soluble 
Tac species consi~ting:of223 amino acids:and lacking the 28 C-ter
minal residues (i.e., most of the membrane anchor and the whole 
irttratytoplasmatk domaim [15])was prepared by BGil1 .d~gestion and 
BamBI conver:sion from a huma:n c.DN.A done.lt qngtnatedJrom 
peripher:albloocl lymphocytes a~d was tn()cdifi~d by i?ser~ing the 
stop-signal bearit1g olig9f1Ucleottde 'FGACTGCAG'FCJ\ mto the 
N ae I s'ite within:the termin;tl region of die Tac gene sequence [ 16). 
The isol~ted ~nqdified gene was do.ned in:tq ·~he Xho1 site of the 
·BMG:neö"ex:p~es$io1lvect.or. (~indlyprovided by f .• Melcher~, B~sel 
[17]) hy ;fiUing,up vvit~' Klenow polY:merase ~nd blunt-eud hgatton 
(en~ymes-from ßoehr1ng~r Mannhe.un, FRG}. 

Cultivation of Fibroblast 'Cells Used f<lr JL .. 2R Expression 
NIH/3T3 fibroblasts were cultivated it: Dulbes~o's modified 
Eagle's medium (DME~) .supplemented Wl~~.tp% feta•l calf serum, 
2 X 10~2 M L-glutanune, 100 U/mlp~:~ucrllmrand 100· ,ug/ml. 
.stre.ptomycin (:ßiochrom KG ,.Berl,in, FR;G) at 10% CC>.2, 37 o C, ·and 
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Fig~re 1. Negative ranl< correlati.on (p < 0.03)~hetween. NKac::tivity (Cr-
51 release assay, target cell K 562) and soluble interleukin-2 receptor serum 
Ievels in 17 CTCL padents. 
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Figure 2 .. lL-2 ~in,dtic.ed.geiltn:~atj()n.p.f-4-d l;i~~uxal kiU~tcel) a.,cttvity ($J?C
cific l ysis) is lowcr. in. C.TC~ ~ent,ry:t :~~~n ·in~ healthy · donor~s serum (Ct~51 
relea:se assa:y, ta:~get cell·.~ 5.62~. !:], .259fi> ~öntr<:>l strur.n ·(s1L:-2R ;::::·4QQ.'U/ 
ml). ~. 25% CTCL·serum (siL~.2R = 3000 U/ml). 

100% lnimidity. For selec~ion,,i$olation,, :J,nd mäintena11ce oftrans,. 
fected cells 700 Jlg/ml G 418 (GenetiCin. Gibco/BRL) were acided 
to ehe complete medium. 

Transfeetion Stahle transfection of NlH/3T3. cell$ wa~ pc;:r
formed Using the cal~iu:rn,.phösphate- pr.ecipitädon.m.eth0c:l [l~]. 

Purifieation of Soluhl~· Ta·~ fr<>m ~ibr.oblast Supern~tant or 
CTCL Serum The pu.rHicatio11 of$lL-2J~ w:;ts performed hy TL-2 
affinity chromatögraphy. AboutBO: rng ofrecom~it1ilntlL-2l!. 94/ 
T12? [ 19) were ·coupled 'tö 4:2 g (dry weight). CNBr-pre.a~:tivated 
sepharo~~4;B (Phal'rnäaia)acc~rding fO the manufatturer~s:ptotocoL 
A smaH synnge cpl\lcmn w~s ·fiHed w1tll:· about 1.5 ml swoll~n affiQ,;; 
ity mattix artd equiliprated. wi:th I>BS·I:mffer;. pH 7.4. 

For purification 'ot recombin.ant slL-2R .a:bout 250 tn.l of coNli
tio:ned fibrobl'ast rnedlum wc:t.e .Putnped, con:tinuously throl1gh ~hc 
cohnrm d~rin~ l·4· h at -~ low ~now -t~te. ~(about .. 0·.5. rtil/n;i~. _After· 
loading, the cohun·n: was.washcdwrtll Rß8 .. untü the 'extm'Ctl'ö:Uat 
280 mn return:ed tp .startiü:.g le.vds. ~lutioti was performed with 
0.2 M acetic acid/0.2M NaCl.[20,2!1J. ()m~·rr:üllilittir fractiops of 
eluate were collected. n:e~.;ltralized whh 0~'3 vol '1 .lyl Tri~(Cl, pH 8.. 
to a final pH of7 a:itd $tored'ft?Zen. T-at-ftee cont~QJ·b.uffel! was 
tr(iated . the same. wa~. The ana1ögoüs :procedtlre was performed 
using 20 ml of 1 : 1 P:ßS-dilüt~d CTCL serUtil. 

We~tern Bl<>t Analysis~ W·esteth. blots were perföttned actord
in~ to. standa:rd: pr.qc_e?li·~es (22Jund~treduci~g aiia.,tionredutirtg 
c0nditions~ We'qs~cf7G7/B~ ~kil14J.yprovid~c{ byD. L Nelson, 
NiH, Beth.esd.9.,_ MD:} '~n,d R21~ (~indly Rt:oviged by J,t. J. Robb. 
Glertoden, PA} as ptitnaty an.tibodies and an: ·al.kaHil.e-Pcho~pha~ase> 
coupled secon<if:ary antibedy (Si_g.ma, Taufkinthen, ERG). 

REStJ.LTS. 

Statistkai A1:1aJy~d~: ·af NK . .Activity ancl SIL-.2R sil.,2R was 
fo~;~nd sig:nJRcandy .(p < 0;0.!. t ttfst) highe,r in C.TCL parci~J)ts 
(meail ±Sb is 2058, ± 2·8·3-3. U(nil •. n =· 17) th~n i11 age-match..ed 
contr~lpatients(p-re:Hi ± SI)ts4~2 :±:72U/1i1l,n= t7).NKac~tv~ 
ity of fl:;~sh PMC was sigtlificartdy Jow.e·~ in CTCL,piltknts ( 13.~1.·:±: 
11 S% SL; n ~= 17) qon1pared to healt-hy contrqls· (128.'2 .± 17.8o/o 
SL, n = lÖ:) (p ·~· 0,01:r ftest). . _ 

Statistical a:nalysis.ohhe·.inviyQ i:mmonQlogic findi11gs re:ve:lled a 
negative ·correlatio~ betwe.eii NK. adiv;ity ,a?d s~L-2R in CTCL_ 
patients (Spe;1rm~n's· rank :correla:uon coeffictent 1s -0.5423, p < 
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0.03, n = 17, Fig l). as weil as in CTCL pati'eu~~ plus .. 1 0 control 
pat:ients; whose siL-2R and NK activity had been q~term·i)!led sil~lul·, 
t:).n;equsly (Speartl'lart's .rank correlation co'efficient 1s- 0 ;4568, p <: 
0.02, n =27}. 

Stimul~tion E~p~rip:tcnt~ Using CTCL and Normal Donots' 
PMC A 4-d stitt1uhttion ofPMG:(1000 IU IL-2jml) ftom CTCL 
patien~s. resulted in. ·an average increase of cytotöxic •activity of 
1.9.2 ±' 16.5'% in CTCL patients (n = 12) and an increase of 
29.9 ± 12.8% in controls (n = 1 0) {no .significant difference). 

St.i~Puladon E~perimcnts Using CTCL antiNormal Donor's 
:Serürn . PMC fi:o.m heälthy dqnors were stiroqh~ted in: the serum 
ofthre~ GTCLpati_en~s {siL~2R of 3000, 7'33~~. a.nd 10700 Ujml, 
~e-specti'V:ely} a11d in control sermn (slL-2R oL3'20, 400. and 420, 
U/ml. res.pectively). A 4-d stimulatiort öf anormal donor's PMC 
wlth 5.0 öt 5 HJ IL-'2 in. 25% CTCL setum resülted in a reduced 
iltducti0n of cytöt<;>:l(h~ aritivity comparecl to cop.~rol serum for ~n 
effectbr:.target rat:i:Q·of'40:: t. On~ typical e'J(arnple is shown in Ftg< 
2.ln a .s,imil~r mam1;er, JL..,2-depel)dent PHA-hlast proliferatio~:J 
(hexgJsi}n;linid:ase ass-ay [14]) .was 60% .($0 lU. iL-2/tnl) or. 50°h·f 
(SlU lL-2/ml) lower in CTCL serutn (siL~2R = 3000 U jml). 
cotnpared to control serum (sTL-2R = 40.0 U/ITil). 

. Tac Pt!oductiott by Transfeeted FibroMasts In on:ler to en· 
hance the basic expression ofsoluble Tac, 5 ,uM CdC12 were added 
~o the. meditim, because .the expres~ion qf a foreign gene inserted 
mto the,BMG~wo,vector is mediated bya metallothionein promoter: 
[18]. The supern.atants ofC.df+-treated fihröblasts reached soluble~, 
Tac conc.entrations· (ELISA) up tö 30,00@ U/ml during 4 d of incu-~ 
bation, i.e., about 6000'U/24 h/106 ceJls~ 1~000;000 0 were deter·f 
mined cas about 3 J.~-g Tac prqtein. . 

Pudfieat,ion ofsiL-2R With fibroblast·supertJatants, peak frac·~. 
tions of IL-2 affin.ity chromatography exhibited soluble Tac con·~ 
centrat~ons up to aböut l,OOO,OOÖ tJjm.l. Thus, a single purificationY,i 
step was a:ble to) t.0rtcentrate the protein more than thirtyfold. Tac.;r 
peakf~actions were highly pure, .and tnedium-derived proteins lik~t 
!ll~umin were removed e'fficiently (data not shown). Jj 
.·. ;From 20 ml o~ one C'J;yL p~dent's serqtn(p<.t~ient S"(, ~ll,.-2R ==J, 
3000 U /ml), a sm.gle punfic~tron step res\}lted 111 a maxtmal.con·Ji 
centration of 8000 U jml siL-2R. The eluation pronie is shown in!( 
~l ~ 

~estern .ßle>tting 9f Purifi~d Reco111hin~nt Tac Proteinsi 
W'ester;11 blots wete perfonned using 7G7 /ß6 (ntm-redu:cing con~: 
.ditieps) and R2·39 (r.educing and non-reducing eon9itiöns} as pri·l 
Il)ary arttibodies. The, results are summarized in Fig 4. The main~ 
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Figure 4 •. Western blots pe't(otriied with JL-2~affmity putifie.d slL~2lt. 
Lat~es A,B: R 239 ;!S primat:yartdb~dy. Lane C: 7G7/ß6;~;,;primary;t(ltihody·. 
Latte A: reducing condftiotis. Lanes i3,C: Non-rcducing conditions .. 

band at about 45 kD ·coq:e.spollds to th~ sqlubl(! Tac monomer, 
whereas the ba11d at· ~bput #Q.ß. lc'D-present 9t:dy un,det doä-te
ducin,gcondition:s·.-obviouslyisdue:toditnerfotm:ation,[2l).Extra 
bands below and above the m<ti:'n ba:nds pröbabiy cotrespond' to gly
cosylation modifications·. 

Inhib~tion. of IL-2 -lnduc.e.d Ge:neration ~f OytotolX:idty .and 
Proliferationby Natqr:al and Re<;omhinant Tac ProteiD.: In 
the presence .of fracti~n 6 '(Ftl~; 3; 2.5% ~ftotal volume),,S lU lL-2/ 
ml induced a .SL of 56 . .7°k, ili healt,hy d~nqr's PMC. The· addiüon 
{25%.of total volull}e~!of ~~~e peakfr:action 3 (Fig 3; sl.L-2R = 8000 
U /~1) resulted in ~. SL q( ~.~.'30/o. that pr,esents a ·5.7% it'lh.ibil:iön .. 
Prolif~ration ofPHA bta·sJs was;recl'uced by 7 8.5% in the:ptesence .of 
fraction .3 compared .to, fractiön 6 (3,429·± 478 cpih, vcr~us 
15,900 ± 1,387 cpni}. H:ealthy donors' PMG devdbped ,a reduced 
enhancement of cytö'tqxic·acei.vity in .t:he presence of rec;ombi'nant 
Tacprötein ina dos·e..;dep~p,d~nt.nianner. Higl;r.;pnounts ofrecombi
nan~ slL-2~ b1ock~dJ1?.:2 (.SJ'l)j:ml)- iinclu<~ed e,~hatl_cemehtofcyto"" 
toxicity e9mpletely. Th~e§e rt?sults ar.e ~ümma.Iöized iJ:t .Fig_ 5.. 

lL-2- dependent pt~1ifet:rtion ?f.RHA ld.~·sts, w·as iiihihited jn a 
döse-depende,rl.t thaim~r. A ~0'9~o inh~bition :was achieved by a dL.-
2R concentration of 1S,:,poo·vr/ml. .(SO: :I:U :J:L"2) .. 

P.ISC'lJSSION 

SuppressedNK aGtivityih CTCL patients is:a weU"'klJ.ownphen,om
enön [8,9]. lh thi~ rep~rt we,prqvide ·evid·eqc~.tl1at slL-2R l1Jay 
account for dw diq1Üli.s.h,eg N.~ aqtivity. Stirr~~!lati·Qp ex:pedtpeHts 
with .lL<2 d~mor~.st.l!~t.ed~ :th.at· t'he: .. r.~spe.nse: .0f PMC ftoih C'TCL 
p~tiel}ts to. fl}e 1L..:2 ~s~~ß't:t:!l ·t'G:s"etnble:s; that ofnormal dorrets·' P.MC. 

'f~is:su.P;po···rt. st.:~·e··~ö.~iö·n··:~.hat s~ .. Fu~·f-a~tprs·tnigh. t. have ..•. in.it:ppao~~ qp 
cytotoxtc functr0ns m.tne pauen.ts ;penph~~ral hloo:d;: P:t:ohfera~~on, 
andcytotoxici~ G5öperim~.ri.t~ ihdicated.a1_1 :tL"-2 .. """ inhibith\g 3'ctiv;jcy: 
in. the setü~ of. these pat-icpts assoGiatet:l wich hh~h s'IL-2R scm:m 
Ievels. sii,.-~Rfrom Q'~ile:CT,Cl--i?at~.e.nt'.~ sen~m was ~ndched.by lL-2 
affinitychrom:.tto.gr~phy. J:his.slL-2R- endch~.d fttactioR.inhlbited 
IL-2- depende.n.t · pr~lifer.a.tion möre . e'fndeiltl~y . th{lti: the . native 
serum. There:fore,, the!''lt;-.2.iiihibitot'; 'in CTCLseiilift·seems 't0he 
able tb hind to lL-2. Be~ausc Ja·tge Voltimes ofCJCL senuu were 
not a.vaila:ble,,and~thepres'e-nce Qf <Dther)L-:2:'""' bi11di:ng proteinssuch 

) antibodks ro IJA! o:r she<l' fragl!i~llts o( rhe l!et~~thain, of the 
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bigh•affinity IL-2 receptor (23] in the purified serum fraction can
nobb~ e~duded, tran~fection experiments.were petfonned.to dlarify 
the. ~peci'fic role of ~he 'tac prorein on 1L~2 ~ depend'e-nt ·dfecrs. 

Th:e, transfection ofamodified.Tac gene •using a BM@neo expres.., 
sion ve.ctot sys(ei:Tl .tesulted in the producti0n ofaiecombinanfTac 
protein .. In. ordettö fule öüt.dis~urbing (actqr~ in the:s.upernatant of 
ehe transfe.t;ted ;fibroblasts the recombi:pan~ prorein was purified by 
an lL.,2 .~ffinity cohm1n, again.. Thes.e purified Tac ,proteiils were 
charactedzed by W estent blotting. As previouslyodescribed thc pro
rein was found •in IJlOnornetic and diineric fotins [20121]. The free 
SM,.,:residue a:t positiön .Cys 192 cmdd explain tb,~: dimer formation 
of tlierecQmMnant so'lüble Tac species usc;d' iiJ out,' e~periments 
[15,,24]. Usin:g t11Tst~Göirlbina~tprotein we {o.m:t!il<t'·dQse-dependent 
inhibit:jQnofi•L-2·.-rm~qi;~ted' p.roliferation ·~utd'·in<h:tction of cyto tox
icity. !hese tesults .corresp.()nd weH .tothe oösetyadonth~t the re
Iease4 IL-2· re<Zeptor is able :to:bind IL-2 eßie::iently [11 J. However, 
compa:rÜlg tlle neutralizing ca;patity·oftec9mbiflant·and native siL-
2R, th.e na~u,ral pro~e.in seeri1s<to be ino.re effective:th~n the recombi
nant :slL-2R. Possible ex:plaqatiot}s for this ~phenomenon include 
distinet ,affinhies to their l:igand due to different degrees of dimer 
fomnation or changes in the protein structure by the mauner of 
glycqsylation. .· . . 

As a tons.equence, s1L-2R seems tobe a physiplo~ic inhibitor of 
IL-2{25:).. Bec.ause rihis cytokine is able ~9 stiQJtihlte:its production by 
a positive feed~hack tnethartism. [26], the ;r,ele!lse ofthe sutface re
cep:t0r tleu~r(lli:dng ~he corresponding cyt0ku1e ülight be an elegant 
method to limit its hiologit effects. 

Recently, pr.oteins isolated from lugnan.1;1ri~e }lad·~een shqw.n :to 
be strücturally .related to ~he tumor:..r~..ecmsis. fac.tor-~lpha receptör. 
These prot,eins ~ere abl~. tö bind tut;nor-~ecrosü.fac:or~alp_ha, ~nd 
providcd protectwn agamst cytotöxtc effects o~ its hgand_ m vttro 
[27]. In addition, the soluble extracellular yort10n o_Fd:e mterleu
kin;..l teteptor seemsto be a regulator of:allograftr reJectlc;m, proba
bly by its·biokfgic efficacy inneut~atizing inte.rlellkin-1 [~8]. 

So fa·r; solpble teceptots:also are known.to,~e~Ist.forcytokmes such 
as it~terlettRin-i [28], intedeukin-2 [4:],. ;inter.leukin:-4 [29}, or 
nimot-ne~rosis factor-alpha [27] and a hröad spett.rtithefethetmol
ecules [2,3 J. Therefore, we sugg_est that receptor shedding mi,ght be 
a simple and widespread p(inciple to reg,tJlate biolog.ic funcoipns. 

It he1;s been teported that highly elevat.ed serum:siL-2R Jevds are 
pr~dJctors of a·ri·unfa.vorable prognosis in pat1ents~·with lyinphopto
iiferative disofders such as lytnphoblastic lytüphoma [30], Hodgkin 
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Figurc S; Recombinailt_ Tac prbtein inhibits IL..:2 -ind~ced iJlCl;ease of cy
~~t~~ic 'a~:;tiyity in. a dose-dcpendcnt marlller (specific .. Iysis of IL~2~ 
stiinulatc~ PMC rninus specific Iysis of cultutcd P.MC' wilhout lL-2 addi
ri'oh, Cr:.Sl rdease :~.ssay, target cell K 562). 
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clisease [31]! Qt(~TCL[S]. We stig,ge.st thattheelevatedlevelsof this 
~oluble cytG>kifü! receptöt dtaih have a·ii impact on It-2-dependeht 
immu.nosutve-iUa:nc.e. 

We wish to thank Ms. C. Pi'et:zsch'atidMs. I. Grellefor exccllent tcchni'catassistancc 
and /. Haubit:?1 ,Ph. D~1 . .Institute for .Biostatistics~ Vnivcrsity :ofWurz'burg;for the 
~tati$ttcar eval'i1atl'o,t. · 
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