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Densi t gRMpLE SCans using the Shinmadzu CS-930 scanner of the TCA-fixed,

Coomasste=starned gel s showed that the final product is over 95% pure and

CONYRl NsontdSPOtiddadh of Hed AR ILBL N, &~at i ng in the positions expected for

ol i gomeTTT1t=2—Where necessary, residual IL-2 oligoners can be

ef f ect i veths exbrpid inastrates 1Y offtdl ot dleasod Sonpuiatufith @sEkiagion pastion SRS BventdniMms,

run as dewmrpebicihctidhe Wen tiets-200\wol@n téseridel in’Example 2tundsh Pafifiestion dhexidided IHes-C

appear ek IL-@sq/i26 Wore podiat dnd trepealUradterizl wes @brcet@atet! 2720 anidraliteeswbing \an Agyieors YM-At

| easds SOGlpdtion memprerd. @ithiGhrBiRD was added riq) a rancentration ofc®s mdt @ thedL2rwas Hienf | nal

oxi di zéndater ted6QC. for 0 minuteBh dhq dithidthreilolewasf then ramovesk usingt 8/ Ge5 desaltingugolupined

| L- 2 weequikheatesh in S8 mMh sqgismyphgsphate Guffey A %0) regntgining @.1% ($RSe Fhegmotein consenietiosur ed

wi t h t hwes prfustedde D25 ol usiag: e sasme Rdfara Jhe g twes ghen givided, igtpdwo 1= portions and

150: 15Pouilisptag 8 pithe 9 Cjog 37°; in agjrculgfing "(31%') bah. The Px'da“&WsME“Pd QDS%"gé??S'zon

prot®i e 8§ HMefhe h’?&%ﬁﬁé’&d Pere “r?étdﬁfatﬂf“ft?f‘ by Jifpasuting the amupt f free @

Bi o. cﬂ“’HPs usf 3**% neypejpage {rfasachg i *"e %ﬂ’n“ Uv%prfs@%‘“tﬂi'?aﬁteﬁt‘

q ced

peri tlﬁg'} ?Tth%a 'Lm’{?% Sk %am tﬂ o ta h
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Jur kat b9 fuuf.e@ xcﬁgﬁﬂ§ RoVoliE pRaRb HPAE .yg." o T Joki °a(earea

resenb .a%ﬁt. asdalVShdWad ¥Cn&yOnAa iy samb gﬁecm@h&htyan&t aua s §-PREE @rdlysisZ€d.
Reduced natlve and reduced reconbinant IL-2 proteins both have

significantly | ower specific bloact|V|t|es Because the oxidi zed product
herein was shown to have bi ol ogi cal ﬁct|V|t|es I dentical to those neasured
for native Jurkat or peripheral 20 bl ood | ynphocyte IL-2 (unpublished
observations), |IL-2 produced by the present process may be useful in

] enhanC|ng the ablllty of the hunan |nnune systentto conbat V|raI pathogens



I ndicating that Fe 2 is nuch less effective a cation for pronoting
oxi dation. Wen the oxidation V\B.%ng’i.’d’ ﬁ%g ut on a reduced nol ecul e
contai ning three cysteines (i. es r@ 90 reconbi nant |L-2 produced
froman E. coli strain deposited in the Arrerlcan Type Culture Collection on

 August  4dembAskdteld HAEIBss AR A %SdligdMnerhad BSentbimbd btShthid tehipBrafaNdi t i ons descri bed
abave, at lrequimaBb HeQiresomanvidiitiofl iCseem Rproli® & BdnkrGIel mibthddl lof bilfizigl 1k a8duced

( bet weencysigine-bihtaining @yEnbiait) IL2N ehdsS IFEVEE dsingd @m tokiaation [pradivtek | dshthiding Tulzh@nigrat | ve
pr ot ei n. catgypesotie imaitel fgrmitiohood tiisdifide bridges whiel conBspondta atose/ unddih G LhaEB [pybteins.

r epr esentherppepssdw@inliminatbd or 2ninihizeshsideaerctung during the rogidationl argiurhdxindzes khie raksititg of .

Fi gur e 10e otidized pepdiRPtoipal fiulitidagtivine of the final product eluted 35 with a
30-60% acetonitrile gradient. The retention ti mes are 29 mn for inactive

i somers @AWS44 nin for active IL-2. EXAMPLE 3 ~-"40 Controlled Oxidation
-of Des-Ala IL-2,.,125 at 37 C This exanple illustrates the effect of

i ncrefsel te ?iﬁu ’@"26‘ 3 Wé“’ &QP?f&t’P‘E?H‘br"%cP{‘?t%'h sejectadpfram the\Qsopp; qopsisting &f peak

fractions 1’ i ?’ﬁ'“% 9@“ “ﬂ?i’dé?'”tlgﬂrc?'ﬁ"l‘!}?tq on
of Oxidi ze rese og o r (ft fz§ % e%% | d:E g‘ e 5'{"9% aﬁ
concentrat I
menbr gne. g}& %2 ﬁ% i g:ﬂ a (f:°(r)"r'1cd‘:e%rlﬁfS Dr’dges w?'c °‘§r 1!‘
[L-2 was t eate ‘0 m nutes. The d|th|othre|tol was then

renoved ysrmget@d%ceoﬁj erserarnr ngvhsowrm SottBinbrit BrofinEid al militerPor Bk SRR
phosphat e kidiob of Rloyktel 1EHIBbANRENE oo M heah's. cisbiie erné A it BleOn

was adj ust gmiogical Qtidiy oflhe BloteihSdeldfbd loh@piadat By BidkbdminoldeR. | L- 2 was then di vi ded
into oo 10-nml portions and equilibrated at either 25 Cor 37 * Cin a

ciN€ul ats. ng nvattio@ acdoriing 1o dde 20Mtefbit thedmutiiR & desthlh LG8 ob¥Nasddi.ng CuCl2 50 to
50 .M The kinetics of oxidation were then determ ned by 1) nmeasuring the
anount of Ammsthod atcbiting to/dny gnepef plaims I3 ghdrdieth&pH ischetwerr abagidrand alsosed/, and 2)
nonitoring the amount of IL-2 present at the retention tines expected for
reduc®d ®and wetheli acsording 10 afylohw i plgimMRAL-4-FhEreinRie wixidgion hpeonotanie CaCkiree (of

oxi dati on Phegptpeime}Sud 37- C increased the rate of oxidation approximately
two-fold as neasured by both assays. Thus, tenperature, as well as copper
concent rét AEppthof &%"°‘E§’W9é‘? gy ane ghclairms 1-5,yherein; thecopeepteationsefispid preteings indha 1aeges  at
25' C and 3?’@@‘5#’8{3@@8@‘8 29" ssential Iy 100% corrpl etion, thereby nininizing

free ul.; hxdre\t/h ou S and reﬁ a'%/‘ | m n| s th tﬁo t}/o of

subsequent o a 8r| %ﬁ nEat g8 JE%'(}’ Q" 5’55 HPLC -
| e " L °§ ! ?85‘ ES?’% APBE IR PRSI MRS 2®and

g{]gag:e; ;ﬁp 3 {?ﬁégffb ?{aé:ly e sane spgm fic act?)?l ty. Non-reduci ngan

SDS- P, a S 8 es 0

S0 AR oo T e A8 5 SR o Bl PO
invention is seen to provide a controlled nethod of OX|d|2|ng fully reduced
cyst ei N@: CAMetiod 2BBring A BAY dh8 ¥k clhites 3-82WRbrdin o pfotoinSib BEubARedPWIHthCB kil Hodbic Ot er
cont ai ni ngsyitetd 3r oiél. ch cat al yzes the in vitro ?ormat ion of disulfide bridges
V\hl/oh-focorrespond to those found in the native proteins. 5 The process

her ei n dbi Aimetibé accondingrtondlaim 2 eghemindize pratein is annis2 cUIFN-g)utbih,aheDokideiivh ipimonE

maxi m zes Cife ban atngunbfof frive absutdl toebD pilcomhoit, the pHe athen rdactioh i$iabac 7] thet Y.

Cl ai ns 0 . doncehtration abit-2F IFdE ahistein irgthe refactioh ynixtueel taogss fromcbord 01 e abopt Dingimih

sel ect ed f andreedivne defeeyl puligigrisspresentrag agblubilizing egent & a-dorestrationrargingdigkai ahou® 0ANd
mut eifiis t hterl&oby, weighhisr valimey r eacti ng an aqueous sol ution containing a

sol ubi I [ zed form of the recorrbl nant pr otein and a solubilizing agent at a

pH bet wd phgrmageytical %’H@’e“ﬁ?““ﬁ?’f °9W'irﬁ'"&tp'qpéfﬁ'§t an, pyidized

ef fecti ve mgthed B‘i‘f° "éS one ofiff %oéﬂd forraulgting, spid preteiB py
cyst ej nes (z)%?e 2 ?ﬂt' g’fagrﬁﬂ'tr? F‘ft'ye‘f 8r4op Ynt°8 A BL2BRRRG LR PP
correspond txc"f' & °i§" in the naturally occurring protein. 2. A
met hod g ﬁn@cgo cIarml wherernthe reconbi nant protein is a nutein of
sai d prote| n having at | east one of its cysteine residues which is free to

forma di sydbiréle zrroo@daande.he% nmaﬁeraa&@hent idnibfhattir? PRORINS Alusiihit/ bisyadT the
prot asn deg@bgR0in@Bferérodetad G 8dn RABIRY) uRfdsébnd Ald Uhhsetzung siner v od
accordi ng {53urgl @ieNBind, géMQ@rl%rrH dtaélfbk&hﬁrﬁh@n IPPotdi@Sund| & Ldsumani ﬂsﬁi_hepéntllldl_t gerl7.
4. A et hognent pI9 zRischen bfka BBy urdN®inChegbriwalt VBn LafSmit MiRIe&éns dindewikskrhén n&rguveen
about 6 anghnes!tatitkaBon @fthaltendéh OXddfGHEprametors Civdbgi ¢ySteiB YordipSweie wteRiAUBbildung -
wherein the oxidation pronotor is CuC 2 or (o- phenanthroline)2CU&. 6. A
met hod according to any one of clai m§31-5, wherein the concentration of
said protein is in the range of about "0.05 to about 2 ng/m. 30



e

7. A nethod according to any one of clains 1-6, ein the concentrat

of $aid oxidation pronotor is approxinmately equi vaI ent t ,' lllh\ﬂllo
of free sul fhydryl groups on the pFBtoeWﬁ Bh are |nten

to formcystines. 35 A A nmethod according to any one of clalms 1-7,

wher ei n t%s,%wéeraqé}thanesgthgm % %om%r% Shéonitled Ltse.tﬁevcsﬁ%%{uat | on ranges from

abouth 1 toO 1€ o Bizid Aty Bavkad
St Il soof 15 bl % it dibthod dF oftiady @ Bacced

wherein th e %,émb oD

10. A net Qﬁayﬁg @HRMif V8 tdrfatfo %f @ukide WS WHIcH Qifredportf Bithdsd Roufllin ke ndtival proteins.
| FN-f muf eirlg pobiRs RatiRT@hrhindfosir RiifRhISYs sidd rdakdfiond duridg 18 oRBRIIA bndOthaxdnlifdwRlBity op
to 50 m crtrgrm,hagd prgmtpk&geif, fm|ma¢:tﬁ,a,ct ilon is about 7, the concentration of
IL-2 or IFN-fi nutein in the reaction m xture ranges fromabout 0.1 to

about 1 ngfawhs and sodi um dodecyl sulfate is present as a solubilizing
agent at a concentration ranging fromabout 0.1 46 to 1% by wei ght per
vol une.7011. A nmettodod osiflizingla folly pEdecedare@mbingd| pratin weleatadi iman yhef groupudamsistiog of
conpri sing pinteyieapn-tretp, iferleukincd and dnuteins deroh somprising raapting iy acueexstshivtibn zemeinied Hg
to 'any one ofolublizeidrigrmiof the racompinent pigleimanc g |svigbllsa9 €999t PtacHrbetwgpn about 5.5 and 9 in
phar maceut i ct® P@senge Pb#il Witly 31 lepstcan efleg F%é'!'?‘\ﬂéPf yan oxigetiop mmog) QpNINgeFu Siratian an
accept abl e dYhe[RBytcysteinger gre, xidiged prefersntially 49 ﬁﬂ"'ﬁrﬁsuﬂi’ﬁﬂ’@ﬂgeﬁ Whigh icerregeped ge 1ose m
Pat ent dfspr LRFpREtn th?é‘i“f"&'l’?’r%’ﬁ“"’i’l?rp“ﬁﬂ“ dat i | on e| nes voI | st Andi g reduzi erten

r ekonbi naEte&n Pr o a néj gt F hIh agp °’éf’ftnser erQn m?ﬂ

| nt.er| euk®n !

LVéung, di 8“° ik W*.l'%m'sig % g&g T b &
ung, |5| I € blok%g[l ClIVI %Eg ein. }e}eﬁg%e g’% eelh nél oacu 5und 9in

LGSU%\?\% il fsm
Gegenhil t g/ Ofy éﬁia&rﬁnn@o%%%reﬁ'tgber?mut%krsl%%@ggﬂ. ABNGR HRigles. Cu2 - Kation

ent hal t en t1 onspronotors stel ne vorzugswel *§€ unter

Ausbi | dung, 1A'3metho£§t):c9d|;€ﬁ dhy Bne ¥ |ciaHs|1|-:i M)Jréuja ‘hL bH is"betwebn aboLH 6 and Jabo%t 8.

denonstrated that | ess than 1% ol i goners had been fornmed at either

t enper g UEE. A Inibttfol Nd8Bérding itd) @nyd oRES BN Elalind VRNt WHRbIN the SexRIBtich CorHhidlF i8 CuBl, or (o-
control | ed ngrehathrabihe)@al2li zi ng fully reduced cysteine-containing

reconbi nant IL-2 and I FN-, 6 using an oxi dation pronoter containing Cu 2

whi ch cat &l y& esthbdacconding it #ny ohe binadimo 1¥5,0fherinstbe fanckdtrigion digsaisl prdwircis in the range

correspond taf abdub@@5 b@boutl2img/mihe native proteins. 5 The process herein

elimnaees or mnimzes side reactions during the oxidation and maxi m zes

t he abi | i iy AdMmethpdagsaiding ieehymne ¢lielaims &6y imthé goricetiatinacl sajd exjdatian] prpmador 19

1. A met hod agproysplaly z9auiyalent ig|they congentration of diee Pyt oravRSt @ the Sseteie twhigh farom

the group cdfierded foky dizehiodeMeydiedhet a, interleukin-2 and nuteins thereof,

conpri si 28 reacti ng an aqueous so ution conhal ning a solubilized form of

the reconfi hmetgd f?da g;f;}?"l"% i"Hg “aye tth%Px'%Ft'%pﬁ@P%En ‘éﬁ%ﬁ'ﬂd 85

and 9 in theprR aé'ﬂ'b@"?ﬂs 'ﬁmra "é%{g an ef fecti ve amount of an

oxi dati on,pr I, NI t xi d

pre f orent Palirrgjugci ccgriatng1 B (o] a f %lalﬁlgge A th%\c!)rteﬁ% § sglﬁlpﬁ?d %trhso%lum io%gc@l

pr "'nt I n the naturally occurrlng protein. 2 A rrethod according to claim

1, wher el o, { \eth& S RRBEHAGB!cidith A1 Rlofbir tho BroBMiCAmIL2br FRI uﬂfn%@bﬂda%vﬂr&%t@tts
| east one Ofcdcizsmcéfﬁhrﬁédﬂ? of Gorh CHsgs WY 60" mictorhdiP Ethb GH & b BeddlichUis  dbBiR ARy
and i's nonesgfddhiraibn bIAL- B I A ndiGin Gitthe A6akoninbixturd ranbESiraRt bogti 0 Bebelk @ ngi,
repl aced by zageddiet daistynsulfaeiidipreséft as3. solfbiligiigagéht aCCevhéebintidioh AngihgirdM zhout 0.1
wher ei rs t he todaiyrveight pdegolumhea | L- 2, . 125 or I FN-f, 69.17. 4. A nethod
according to any one of clainms 1-3, wherein the pHis between about 6 and
about 8. 26 A ethdd métrhakihg apheasadéutical tap vaterinann érmpiilatioh iomprisingprepeieg @n roxidized
oxi dat i on prresembipant iprote@uicyl @ method eccording trasnyane lof ¢laime Cip 10 @d foxmpleting seid protein
accor di ng t dorh r eruticgf ?"O’Pﬁﬁw uss gespastiuely ioptionally teagihercvithian recgpiakle dilyentparrier
protei B i s 9% exdpient dgein gt deseaniod- 05 to about 2 ng/m . 30 7. A nethod
according_to any one of clains 1-6, wherein the concentration of said

oxi dat i onpﬁ? Hiche s appr oxi mat eI y eqw vaI ent to the concent rat I on of.

free 5U|fby(v}4 roup& theep N % ﬂ zed to
form C t ! n ; nte eron-be a teB L gk kll r&igen% dlegté\ ﬁbhr fige!
the oxifat cm dab ekt, ana%gnqs?sis.s PLAbn Laaqga,.?frﬁ.meﬁav be"ﬂ

to 400 mcr H zwuschen etwa 55 und 9 in Gegenwart von Luft mit mindestens einer wirksamen Menge
eines Gu2 -Kation enthaltenden Oxidationspromotors, wobei Cysteine vorzugsweise unter Ausblldung
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9., A nethod according to any one of claims 1- 8, the roteln i
sol ubil'i zed with sodium dodecyl ur ea. 40 ﬂ ﬂ" i) &mgrdl ng
to claim1, wherein the protei nEplggll‘éa%Eﬁg{z or | FN—fl m ﬂ "' tion
pronmotor is CuCl2 in an anount of from about 5 to 50 mcrorml ar, the pH of
t he reactvon DisuidbrdeRent dié derfeh @m @&M@Nofk%mame@iaro{ehr\%rheﬁdehdﬁl\émsﬁ’reénéﬁ Qhibieft N t he
reacgti on wargehure ranges fromabout 0.1 to about 1 ng/nm, and sodi um dodecyl
sulfate is present as a solubilizing agent at a concentration ranging from
about @. 1Veffhren nach AnspRichyl, insdegphdas pekombiodnten®roteih Jein® Mutaie tdao Erotins nsa kel gem
phararac e unindsafensoginey dereCyistoinregte f der murl Awshildung GinepPisgfidhigdyng epreVerfiigung stelsbundli zed

r econbi nafiit digbiojegische Adivitit dastPrateinsanichbasshntiell istosntieyt oderalush eipé andem Amiriosdui0 and
f or mul at irAgrsatatiiy: protein for pharnmaceutical or veterinary use,

respecti vel y, optionally todget her with an acceptable diluent, carrier 50

- or excPpi ErehreTaptAnsprieh Ay in dosies Mutein Gpsdos iz cagren PSP TR A aist. Ver f ahren zur

Oxi d&ti o e| nes vol. | st reduzierten rekonbi nanten Proteins, ausgew hlt
_aus deft ofgrahren r@'h?i’ﬁ’@‘? 'gg'fug’}eohfi e dey pff ayischenatya Bund pivadtiest Mt ei ne,

nf d
‘r’ekﬁﬁE?”%ﬁEaﬁm PR POt S 4 VR Pt et B Phareho pr

zwi gghen etwa Eg 5 und 9 in Gegenwart von Luft mt m ndestens einer

W rksa I¥/=TaTe t bei
Oyt of mo sopnginas ffe .% £S5 i By AERARRION ol BB IR RN WP
LT LT T T * e N s * von Disul fidbrOcken, die denen im

nat Ur | .ChvershidnOREIR R6M dar Qhgriithd/ AN NG I8 IRALRIIEE hwox.&aﬁbﬂb@hatoweﬂen 2.
Ver fa@hr erkonafitfetion@nireish [Sullhydriyifrupiideaisrolink @shintdABildang loR CdtiRerfdxRisWoRbA des
Pkot ei ns sbiiwh, unjeihr quiralent ist. m ndest ens ei ner der Cystelnreste, der zur
Ausbi | dung ei ner Disul fidbindung zur VerfUgung steht und fOr die

bi ol og8.s Medahsdot pagh teinemddesr Aspriichien’7,nin odsn ders@xidatianisprorattr, CuClt fserund seifker

dur ch ei rkenzsnirhtiordim/Gerainh yonietwa & bie delonigromplaitiiegt3. \er f ahren nach Anspruch 2,
in @&mdas Miutein das desAl a-1L-2s,125 oder |IFN-6Ser,,17 ist. 10 4.

Ver f ah$-erYerialran napheipany der M%Q?hﬂéﬁe'"@@ dag Rrogaimin dNetriumdedaguisulish eder &emetofs und
etwa 8 | iselytiisied wirdier f ahr en nach ei nem der AnsprUche 1-4, in dem der

Oxi dat i ons rom)tor CuCI 2 oder (o- Phenanthro- I | n 2 Cu2 ist. 15 6. Verfahren
nacg(1 eTonﬁﬁ‘ﬁ' aﬂg 3 v: ip_dom qas Prptai 0 =y de? pH Muteingst. ‘E?é?"'l’#"&'!s?éﬁ;ﬁ‘grfgnm
Ber €1 ch 9 h der
Anspr Uch zeér ion, de; lh? 1@?@% '°&§§ E@;S' %(giz
Konzent rgge o 'b%,ﬂu"g at"um ° e as S E—:'é' eI5'F’o E)ﬁ"‘ Ve fﬂ“ﬁ’ 8’? dung
wights- (/ .ﬁ.
on Cystinen OXI lert sol | en, ungef ahr aqui val ent ist. .

Vergsahﬁew AR Rk MRS o1ddP SIREMERG st fioh: dnvslsrmsgﬁr CRiish Q, REQYLT
CuCl 2 | Stl-lee%ﬁhnﬁ %In%oﬂgﬁg%z?@?bﬁtéﬂs@d;&gn P;He Q'El%rl:l? nY/%hFeBFV?@ch h?l%eﬁ] piﬁbrferp mol ar’
liegt. 2%isS10 V&S URNESRuIBRRY d8d PRIBIHCur Mhaialdu einin

Nat r i unt@eibsrentsilsizaam@de it a.as/sm&gjncmw.laur{nwsﬂmsu wu oael%hua{ﬁrnﬁfamﬁn nach
Anspr uch efher Hirihoitbdsiortngstdinot i n ein |1 L-2 oder 1FN-fi-Mitein ist, der

@at i onspronotor 30 CuCl2 in einer Menge von etwa 5 bis 50 m cr onol ar
i st, cRavemditatiens Unset zung etwa 7 ist, die Konzentration des |L-2 oder
IFN— e- Mut ei ns i m Reakti onsgem sch i mBereich von etwa 0,1 bis etwa 1 ng/m
i egt 1n @rosgder d'awdrtiore d'yihes proBine recbmbindeseomgitambritgduite, edhoisien paimi dinterféron g,
Konzent r &intedaykines? siclesymutgings dsi couxtciaeion daquel 003t réagiyone selution equausechonteragtt . 35
11. ®Ver f 40 feimesgiubijsée de @IPFQEﬁm VEQOWé'ﬂé piun rpgient ealublisant: A up gl d'eviro$.5 A Qr e
For mul | epﬁfﬁg'ce dAf és%caqdnwenmag%?ﬁ- ") prergoteys idgrdation sorteneelifles patiansen
Pr ot ei ns CH(ir 8% Saite) Yk Jos Gypteines, saoh da, 'H§r°"N¢§§)P9JEHE"“f' 19p% Pas diselfuesi e
For mul i eFY/PgPoadAntsS, BLR "tiﬂ?"sﬂﬁﬂi? '@ﬂ'ﬁ ®@chen bzw. veteri naren Verwendung

gogeob egf Jé E? am;r,grp on FJ} ver %%n en Ve dannungﬁﬁ Trager
de? @; ne,uj% réc?ms:}r!}d de cy ne qun es Igeﬁmg‘er une liai s;ﬂ%su re qu1ne

pas essentiel 2 Iactwnté biologique de la protéine, est supprimé ou remplacé par un autre aminoacide.

3. Procédé selon la revendication 2, dans lequel la mutéine est la des-ala IL-2¢g125 OU I'"FN-Bger17.
58

4. Procédé selon I'une quelconque des revendications 1 4 3, dans lequel le pH est d'environ 6 & environ
8.
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1. Proc6dd d' oxydation d'une prot6ine reconbinde corrpl bt ement rdduite,

choL st e e eron S L e gapc. o Lo MMM GAN <

sol ubi | i see de | a prot~ine reconbinde, et un agent sollbiigant, & uh pH

d' envir g Brogsaé selon flhe RuESRGIeCUed r@eﬁdlcaﬁ’o\‘u?q Y AR IQ&:ePI@eprMF HB)@dﬁan\ b&ace
diun Pr oNDEGIY oude EoRYRS (cPRéreRMiofidRBE 2des cations Cu de sorte’'que les
cystei nes sont de pr6f~rence oxyddes pour forner des ponts di sul fure

cor r esp@NdprpEsas Felok WdnePduaREHale dek RSerdRatiRht 3 5, Cddnsllidqiet |id Conchritvatibn dnr R4

sel ons| a r pra@inelbst denviron 4,05 Xleénwonl2angial. | a prot di ne reconbi nde est une
mut ~i ne de | adite prot6ine, dont au noins un des r6side cystdine qui est

| i bre da. f Brocéeé selond'uhé qieonmueltesurbveodicatians 1GLE, dav's degiuel frroncesteationt éndé prémoteur

| * acti vi t 6d'biyddtion)iestud peie ptéa arivdianiend la egricentralippranngroupes sulfipdrge Giblesidansnlaaut r e
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