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chel ati ng abiSuitabie dreferrediimmeliiliaectimetal igrehglating o365 Wefulih ¢he inventiqe bre dhosphaying at
bi ol ogi cal |egsterae i aminop adiq) ;selpatgdd Borm rhqy gesureicansisingn gt Petidinp ched owgteine. Most erplerred
net i ons Mipiized vatadiop chairing pepiider e theer spntalies higidinand t he peptide are free
from ext'®r.nal™e QPERE danaih of the,immabiized,{prtq| iem ghelptinga porfidenis Hargeh, dengndent upon the

i mobi | i zeg;? geg §f 'é{\‘/’ upiag F?Q'Q"V"‘f"o?'te% H'é Fhﬁt‘ﬁ"fﬁ'ﬂb"lzgd mgehiog- é@f“?q""’(?ft&fc'g fgr example,

nor eover mn sB‘ﬁ t d a’(:H%fl Eltﬁtl‘q Thys; fiep l °"t icdened
o norher ﬁﬁ,g oh '?esc;%?ag% GO T gl Vb et b i J"g,
the pot ept .d, Jt. %ii ﬁﬁéﬁ%ﬂy,m lirRg sc .Annggpe%ﬁa e s 1

t he corrpos ,e t
properties. ' .s@. lM&ﬁz&e&a& .bpaea%' Bplidde a§emeedmne
useful in gheid nventlon are ose aV| ng at | east one amno-acid sel ect

from t he .gg&up -consi sting of hi stidine and cysteine. Mst preferred
t | i22 € wHth & is isOBLtaah Inadhb QEup BbibIG S RyEHiS, heseagont@ival, NGuhE&! iLgh, e, 10
. The opt imes -k eqigt-i,; ofhr, LA, -AsATadM, LArg, 60y si@labrol On chel ating peptide is
| ar gel y. depemndedsiéned B3oIcIasa@f bl FidpHing fs HIINE,HIPTYEHISGIGHE] ana tHiscihe Sndl, @8 thede, Hikie
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t he par 2§ ciotnasta netal , "as many as three vacant coordination sites are
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pept i des | Siclbdically attivd pieedide bhigrothin fandiina diddatly drbibdirbts -idked Rhealthg bepiei is p@sared
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Conpounds of this invention can be, and preferably are, prepared via
recombi nant DNA net hodol ogy. 40 In their preparation, a nucleotide
sequence coding for the desired pol tide containing both the
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-Asn-Z- i n Wiinehsitds &rs whil dbeoghiSdd byWosébidied RRIrskat ol e cl eaves at the
C-termnal of arakihy BévamheNof AP blMEse siesddtTthiRes. Mo 2y BRbipfesAGE Bintrolltsqletde dratie
cl eavage ar e ebseptiabpdtion B2 ddn bP ARGy RccofloMAda iR probifbtien @ vétiorsd0  ent er oki nase,
and the |ike. Eanltedémat o cdusavia@ge DNA saquaadet dodibl BF the aesoepradidt. Aipregiodsty rated.
sequence. Entrey DA sa@ence kar becoastiptied syntemgiy, 265 usdirgaheartagoizeicihdspbetdesten owthod or
[err] in whi othenrwellgecagnizenimetpeds. from 2 to 4. The nost preferred sel ective

cl eavage site, Sigécelaigyvertbrstcae be osedoadedechngelel Bost rganamisolar Pxagivle. gram-negative
met hi oni ne, ipkayatetdigaoimnsuchegs digeherichiai solir SsiraiaePsejpdpmapas. Bord e likg: GEAMROStIE®
of the desi r ewkayatelQanisms spasoasi Bagilbb Streptomproesd artslythi fenAndneukenylis opaenigrgs. such as
cyandgen bwoSetharernyces. gleithe ik cPreferalily. dik Insbelganism ia acspeRgatiye Grokenypts organism. Of
i nvention. | arapowgativepkangticieretnismscE opll is gsrpeietyqrrefered dorepamPle Be ARiN-L2 iajgs: suoh
required. Twes BY30Bhe reciw red el enents are conmmon to all useful clonj g‘
vectors. Fir st EmAipying evall gecagnizad matheioloayonie SeripRsaiely (Bprgr rﬁ"’ﬁg e FIR " d%?
origin of reBpisiou suable peshproaisms. arepmlifecia séﬁ‘?c?’%ﬂﬂ%@%ammﬁ(}p At i %rleffe using
nat ur e conzf”aF‘ﬁ"qa@ Prmeg) §“F%{E’I"P'?St ating %’o rebB i C&&I on | n

Secondly, t he V grressien PR te|s S [BRGA! YR e roéuct fi rgt can be treated

(8 ?en us m Iavm a m oun 0 thts invention. ff,

t ransf or mabl &h B%Pgeé‘bpl ;‘ggg) Qeé‘fr Z}?“q [f Lq
weyver, It rom rec expr ss1on ltw er rom tera aval e of
cells from n§?l fl?% protem nly mtth8 twull ea n gﬁ’or{lr%r} %ltlp irdif ngﬂr% o é(pféggon
used for S%l §atez B HAORIng a'% lly oh| :F' %m& ity ta gdijpﬁoQPQB kdparation from
antibjotic uﬁ,&e m "I%d 'm ﬁin Ilaﬁ‘atg L ance or anpl cillin
resistance. s noted ' $he' Odnfpd Wd@%f Y u@z Mgk 1t ép&gnﬁlél%llénﬁl BEFUAP Bty lifked to a
readi|y avai l,ag l&ll?@gwg %Q%Mee |§r tgﬂ' P MREdeOdaR - bel—:éfraénlﬁr Riirédt. 1B iHdlréth|the linkage
cl oni hg vect 95r§1a@r‘ﬁll %ﬁh@ra' Giltabl)] @ad0seiectid Cdlaize R SHicH willf Senfit Foadg @dmoval of the
i ncl ufdi ng RPBERGAng PMEde Witk prebiuctiB-iBL theWiddRdd EHaShroduBN ARy [BF &RNAfEIBdestrbed lathing Cacid
RP4; phage DNARuesHSdhushted. adiahds oMBrE, dditdtidte serddstseledtibe i@dvageldite. of t he
abovejrecogni zZeaghcy @fet DEISHNG PSHRE Ts $ni®, iR, @Vdi-OHis |tytradl @6 pentapepuide; litadan bb @lirécdly linked to
EP Q184 355 B bloiogially Activl pbigheplideBe proteinSin infagy Batiifces 81 olmeldiogipaptide macra@aic @ined to
Any of a w denemagieal® factvel pblyp@pitie b proid Jandnieessultiag mbieculesaitiretaimohasti pray of the pactivity
exanpl e, thoskthé mominkérebiblbgialy edtied polgpepiale of ieteine INeYerttridsa cibe et Peplidee if ipipRd
t rypt ophan geiretly thie fisogidalyl axtiteanvirsetigrerarotginaidee dreirrbigninaheidhe ipkter) Gap Be removed
I'n" produci ng bw Egrdnt debiagation whitmagaueatialiy remoyesisingle N teiglinabamindasids oThe uper of cycles of
expr essi on c@Ananclegseatorihaiare eoessimef ervtshorisderens ypebife el Pfd%c@la{"@s“@‘%’r“ St
wi t hi n cl oni ng Asegineaiist isem iei adpvee the Thelalig l?éptﬁﬁd@\'&gll?\’g avhedher pirectly gpyindiectly. to
endonucl| ea$e e#fiseends ¢f dhef Biplogicath adlive Bolypaplife oF Piofpins Eredgrab h%ﬁe’b@e ?'%'89 SRS
i nsertion of loeHed & shsreinsitesminunefthediolgisgyaRiva polyperifs ﬁ | od in
wel | - recogni zed YeifR) e@@@!ﬁ%@ﬁ?@'ﬂ@gﬂ\agﬂww ‘@R@fgs a'?e?f%‘ "éﬁt %‘ a&ﬁ% (;u ésﬁn ﬁ’:e‘fsrowm
sites exist, trﬁ ’ssSl‘Pt 'Wzi“t?ﬁn:f?at o o:ii‘l""(gf 8 gl f e

s Iocated w¥ ”;‘fﬁ%" AL A aé ol i ¢ mrﬁsog% e Sl
any SpeCIfIC C E& y al xam e gr tl cQtE eld @&)%@ SMefating
wel | recogni g armacna) mm b|| % tlc AR gllq;aé!r L 20nebx 36Y(BRIRaq). In
these sites d,t,%;, AH has %%%RL haeghﬁﬁ on SESHAREE 68 QI PdriiR and
essent i al o LA B.Lias&.%f?y zzc%zn B B Lo b BEGAU Cbopits susgon
vectors. 55 that trisacryl GF2000 and silica can be derivatized with IDA, TED. or aspartic acid, and the resuiting
materials used in producing IMAC substances. [Small et al., Affinity Chromatography and Biological
Recognition. Academic Press, Inc., 267-268 (1983); Vijayaiakshmi, Affinity Chromatography ‘and Biological
Recognition, Academic Press, Inc., 269-273 (1983); and Moroux et al.. Affinity Chromatography and
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-ffourth el ement, of course, is the DNA sequence coding for the desired
product.; As preV|oust noted. 15 this DNA sequence can be constructed
synthetlcally, e.g., using the recogni zed phosphotriester nethod or other
wel I- recogni zed net hods. SuitabIeEegdﬁFﬁ§5géctors can be used in a wide
range of host organisns for exanple gran}negatlve prokaryotic organi sns

such as herl hia Serra nas and the like; -
ogical t:on chdemxc Pres lnc d th

gram posi ‘? ent?oH t E’% thi&&uré} 5&?% t}l flﬁ( a
li ke and p%‘@ &EIXG H&ot E%H' ACSH) ra l6 two
Pref er abl oo ildg ofbfisH m&ﬁd&@@én%@ dmplofed? &@Tamg% ' uHér oy B @meh loF a 9.%&5&?49%83;1
gr am ngoahdy Vs AR HO bifer. ¢ ﬂ@-'ﬂirrﬁé]:sthe Fewele@ lpH dro‘ion@é@%'céér&b(aﬂ% 8lobds! 6., tbOr
exanpl e, ifidalring bt thehistliingi oA She (ol SdptidSor B Thebr03altiRY broBnatR| iankis 6@ GHebgaid
met hodol Qg Yormin &oBiREt® RovahiEbdsds WD Bl fhmabifal bty AR GRS pAYRpHRE And Proteins
t r ansf or reofthlhitgthbsd i§Mas thoy SENasheBiomahecoiial usihg € dwipA bekseh or gani sms. and -
protei n proskdny 4 Gisachyaigaado Wi er2Guses tanssbatich §fandTpoNpaptiden aeDprdiens aos. | f
t he expr emmohiizeq meUiobs; ittds maiBoddis @epedialy yseitleis diei doppeptide brydysteiol op mekedt tanndthe
product fiolgrate aclan it etviromiest! The tigand rcomprest fot endclisptaces thh epolymdptiden eo orotein at
( endogencasdinaten sites af the inetahiomitjtsaaffivinipothe ditap fis dréwtes thaminetrolf the pouridfpolybepligever |
the produpedein. &g @kamplef of syahch displacingliggncois gihyene-diamingietriacefic fafie (EDTAD Fertaineligands
mat eri al cobechioMe dispigcompa yergbtheif bindieg iy iSmOpFWt'ﬁ"V(ﬂﬂ?a}ef ithan tthah of the boyng |
cont ai § RoVesrtdendy ALieim if Sheay fee E"E%UFI i RrYOT PPRS| "piRtive it the Rouse Pé'X?ﬁpé%es‘?fd’t‘Pte'"F he
30 added ﬁ’fﬂfﬂ‘ﬁﬂ?ﬁ?‘ﬁ@ igrafHae plycing; igtiding am P%F‘Eﬂ the fkee of the gr oduct for its
tail ored puPB(S‘ggW'"q nqg-limitigg, F‘B‘f"? R PPYHRY fdfisr Mpgtrate ”Bf“is?ﬂirﬁ' MY ed metal ion
affl nity r the conpounds of this invention conprise

el at| ﬂ“’gegﬁt ?)ge 'g@éa? @ﬁ\cr@“wnked to a biologically active pol ypeptide
Or pr O e' n. terx]'?reé foi \%%reg f?‘s”(tsg’ %Frgsertﬁcl Ath mggf s ar‘oséz |Eﬂd§n8 %gzshad n%éill[blgkage
nor mal | y g, E Qf Wi ﬁ}% oo o b o n N bl
w1 per ol seATert s dai e o L ot Lo
the desi rt 63215 2GHHring EPnaR . @AE&H SHEIDE R B Ny BEthE pfeSeiiatibife OF
S€quUengeSesitSwalobred htoPd MR8 cmcEnoSdélubndDAng trteorgﬁrewasewaa&dslmﬁ 86t doWfnGbaRyag e
site. "Si nistuckiaechel ating peptide is snall, i.e., adi-, tri-, tetra-, or
pent apept i dehe columf s et iwitke b lsyledtddietal ioh qwlmheoén) el @) @ ladidingacCini afiuots of a
pol ypept isdemmrmeidl Ghietide. orl Metiesdiatd BqiceusCRtiont lngl aipekitaielygraept theecolimyt wae MRl N
] Oi ned t Gatlirated with colorbdh@ethli ign. Bayiegarpley foa B, \eedifialoy pepbi 2050 rom NiCip$abition letathe t he
resul t:iong)omm @%5%l | ot the tdlumretetaiiiresTast availablal fbr itdppitd) enyadissosiated/ NHi). THe inbtal ion-
non- | i nkedntining edinmalas yashed witredigitikddyvztap fdlighed by high oH differ (IRR it sodigmanhigsphate
chel at i ngop eyt Nef@d. pH 7.5) anl ted ladi pHeluften(190omMipedigrn oh@gva@amwmwacw a3). The
pol ypept icdiump them was filted with a foweadapiar arst qquifiisteravith dbijgh pH Suffes ptingra PedigipitimMPe noved
by Edman deHesierlingis ofioe lyseslcatord fen timeas ‘tF%‘hf?g@?faé'PGh@‘P golgpa. di F"Fric'f‘fafl"at%ﬂﬁpﬁ'ﬁ
aci ds. Trhehayighisdpt gporduriblecatierdpe eqlnahag Besp AReHop &R °{ H}Qfe loy gH ﬁé‘éeés@
course, Werd gﬂ‘@fﬁ@HonujsW"s Hee pomet ¢ fa?ta' Whed %haM HeL: P §sh'"9

i mplici t PP R AEEy F‘L"??é"" ﬂ‘t‘PWE}‘"ﬁ 2ffertred ye be joined. whet her

directly Eor | n i rect | Yod % m? of F?so'f""e &?_rl\%mm\g%feptt he biologically active
n.

!

pol ypeptl prB(') g er“the chel ati ng peptide is

ocated a étt;& 8- Jf%amaﬂ Rjofbb- cz;rk% ,B'f 241 fishlidds %w HEoaRR! HRBRbEAReP
protein. o doRdenfRbiaiIngR pAlburter Al DO LLAGAY ool &k BHR GRY defSateld BmPYdUnRI NS
that advan ageswﬁ.rmy GARMBSrabhE doliith LR RSB pUnipY @R Edincthéh WadSWshdd with
A-chai n, HighSpH dufterBmEINai ulbouRd AktSFa hddelutddl V¥ khokbOE88NE which) Sd pleihald i Bsndgb €hat h
factors, @huMeagan1o sohimi @hindt ion the PiMdMnad REYsED Mebubie the asiumd. TrRcdoimn tadndwdshe
| i ke. 50 washd@&sth v b6 Blifal urtiDéll HoUMCSéra0had ramidal Thezeetmpettiadnt wasimadibiet iat 310
chr omat ogimang « BUKIEr) Fradid-Soam soaitoe fravtieds| cilbb eropeacte (abowualt Byml) Were taladteccosimgal es
of resi nsGiker fracivhicaladtoniThdpH ofi sacrdiraaiios twas maasuigd, (ahdDAgblealrfgio@ng lisht thegH Seicer ose !
6B ( Phar readi Histidiné-camtziming ismeitipelptidersiuttid dromteiach oAdweg immekilidedihetélRinggolumps. Ag eigtion -
Chel exsol (@ of B dndiRetedd an dbsengel ofibindiogto tieoragiciar inargotiilizeronétiliope d '
tris(carboxynet hyl)ethyl enedi am ne (TED) on Sepharose 6B [J. Porath and B.
Ain, Biochemstry 22, 1621-1630 (1983)] and used it to fractionate serum |
proteins. Qher reports suggest 5 that trisacryl G-2000 and silica can be
derivatized wwth IDA, TED. or aspartic acid, and the resulting materials
used i produci ng | MAC substances. [Small et al., Affinity Chromatography
and Bi ol ogi cal Recognition Academi c Press, Inc., 267-268 (1983);

Vi jayal akshm , Affinity Chronmatography and Bi ol ogi cal Recognition, Academc
Press, Inc., 269-273 (1983); and Moroux et al., Affinity Chromatography and
EP 0184 355 Bl Biol ogi cal Recognition, Academ c Press, Inc., 275-278
(1983)]. 6




: nti al- to the process of the present invention is the elution of the
Rursor of the biologically active polypeptide or protein fromthe I MAC
§m following its selective adsoFPQi1§A35Bheral |y, either of two

Pgni zed el ution nethods can be errpl oyed. The pH of the buffer nay be

| omgred or a displacing ligand 5 nmay be added to the buffer. In the
forgrer, the |lowered pH protonates the cegpflbnating groups, e.g., the
i m ¢lazol e ring of -.the histidine, on the porypeptide or protein. 'The
res

Iting protonated |igands are incapable of fgI#{¢n gr di nat e coval ent
s with the inmbilized netal ions; the pol ypepti nd proteins -

cont ai ni ng t hese | |§angsd ehus are washed i 001 ) hecspt uym g oy a | ow pH
buffer. Adding a di SE| acing | |gand to the buffer causes drssociation of the
pol ypepti des and pr@ ¥rH&sfrom 10 i mobil$z2d netalSions; 248s nethod is

especial |y useful ¢ Yn@lﬁoﬁﬂﬁeptl de or prét®in of7idmter est7 annot tol erate
a | w pHeenvi ronne LYTRAY T Hy8nd conpetes ToP and Wispl aces? the pol ypepti de
or protein at coor :hﬁf" ites of the netet ion 145its affiSity for the

| atfer is greater t T.-pf the bound pdOHt peptl'ﬁlses or pr&-dn. An exanple
of guch a displacingll T % et hyl ene- di net et cetl o d (EDTA).
Cergain |igands- carhfg ye di spl acenment ift bindi'ng affinity is

not fsubs¥antially gﬁfgi@githan that of th bé)und lﬁ‘sool ype |4de or protein

if ghey are presentréf-gisarge excess relajiye to-,th)e boung, ‘gol ypepti de or
progei n. Exanples ofisigeyligands are glycyng, hist igli ne, amgoni a, and the
i The fol | ow ngaiw#AseérmM ting exanpl es qrg pr ovided to furt her

rate the presgig~Ghwention.” Exanple A.5- Prepa ati on4of5 | MAC Col um.
tal®free chel dHisegLy®si ns (Sepharose $B | DA, Plgr maci &.eSephar ose 4B

| DAjand Sephadex GibigtPhe Pierce) are suppli®d as 7adgueous guspensi ons
contfai ni ng either &E¥wmiis or sodi um azi de Ss7 presétrBati ve. 7Tise preservative
was fr enoved by repé‘&’e%’cﬁ'&r__ 3-5 tinmes) resuspendi nd tShe residn4din distilled

wat gr af jer spi nn| 1§ Bservative- contdi hing fudpensi o%-ét sl ow speed
on g centrifuge. sfRirry of the presétvitive&rfee 25 4-dsin was poured
intqalx 10 cmE 16‘- um, and the res was Washed wit/h33-5 col umm:

vol ymes of distill %'? The col um was’ 1daded Wit h t he%& ected net al

ionNi(ll1), Co(11), or Cu(ll) by adding 1 m aliquots of -a 50 mM et al
chl gridewxor netal sulfate aqueous solution until approximately 75% of .t he

col u was Esampie 3it- Bohding Charceligiced MiebiheduoArotelRar exanpl e, for N (1),
addigion of 3 m of a 50 MM N Cl2 solution. |left the 30 bottom 25% of the
col met al -Ysingea MAlY Senhadek £186 @nd BapharpsepiB solymampenelpd sodsseibedinNixgridlg 1 anphthe
met i on- Methadsadeagrived i Gample uths dala shawe imf able dvest dobdreed. wat er f ol | owed by

hi ght pH $uffer (100 mM sodi um phosphate, 100 nM NaCl, pH 7.5) and then | ow
pH buffer (100 mM sodi um phosphate, 100 nM NaCl, pH 4.3). The col unm then
was fitted wwth a flow adaptor and equilibrated with high pH buffer using a
pertktaltic punp. These columms can be used about ten tinmes w thout
regeqeraglng the colum. The chromatographic 35 behavior is not
r epo} ducibl e after the colum has been through ten or nore | ow pH cycl es.
New tol ums were generated by stripping the colum of nmetal ions with 2 to
4 mjof 0.5M EDTA pH 8, washing extensively wth water, and preparing a
fresh columm as described above. Exanple 2 -- Binding and El ution of
:Hi stidi ng- Contai-ning Peptides. 40 'Stock solutions of several
vhi stidine-containing di- and tripeptides were prepared at approximtely 1
ymg/ i concentration in high pH buffer. A 200 [err] aliquot of each stock
1solution was separately punped onto a netal ion affinity chromatography
1co|unn using a peristaltic punp. The colum then was washed with hi gh pH
buffer usil all unbound material had eluted or, in those cases in which
sanple had bound to the 45 colum, until 10 colunn vol unes of the buffer
had passed through the colum. The columm then was washed with | ow pH
buf fer until all bound material had eluted. The colum effluent was
moni fored at 210 nmusing a Buchler Fracto-Scan nonitor; fractions of 50
4 eath (about 1.6 m) were collected using a Glson fraction collector.
#gH of each fraction was neasured, and Table | followng lists the pH at
8 cach histidine-containing smal | pepti de eluted fromeach of three
lized nmetal ion colums. An elution 50 pH of 7.5 indicates -an absence
ding to the particular imobilized netal ion. 55 6




PO 184 355 Bl Table I Elution pH Peptide
(1) @y-Hs 5.9

7.5

Ni (11)

Co(11)%
7.5 Ay-Hs-Qy '

.5 7.5 7.5 Ay-Ay-Hs 7.5 7.5 7.5
B Hs-dy EP 0 1845355 B1 7.5 4.5 His-[err]
. 5. 7.5 4.6 Hs-Ay-is 4.8 5.9 4.4
la-H s 58 7.5 7.5 Hi s-AI a.
.5 7.5 4.6 15 . H|T§b¥falu 5.4
.5 4.4 Leu-Hs g 7. 7.5 His-Leu
2 7 5 4 8 uLlo Sgﬂs of Proteins on N1(II) Zﬁéé columns7 5 4.5
Hs-GQu s - p,otel,,?. 5 7.5 Nl(‘}i?_ﬁ&c Eluti H s- Lys
on
0.4 7. 4.6 A s-Phe . Sepharose 4B Sephade£?625
yr-Hi s 5.7 7.5 B GRS RS
5. 2 7.5 A. Bodink 8Brum Albumin His-[err] 6.05 5 4.7
6. ¥ 4.4 2B. CarbonicHimhydtdse (bovine) - 4.9%4. 9 7 56 4
4.4 Met-H s C." Carboxypeptidase A Fbovine)7.5 - 7.5.5 Hi s- Mets
5.3 7.5 D. Catheps80 DEXbowilne) 3 - Bi ndi.ng Chamatt erj sti ck.50f

prepared as desEri Geep
the data shown §n fEHIRrere fe

Tabl e |1 "Bl uti opr

Protein
&5 A

Car boni ¢ Anhydrgse
Car\bc)xypgopt | dasg, A

N.
705

(bovi ne)
4.7-5.7
7.5 G

Bovi ne éeré?%%uﬁ ,iﬁ( ;:ﬁ:e;l)

Lbymin £

n Ni(lIl) IMAC c
1) IMAC Elutio

pESG§}t E1§FQrab 't

%LE%S Trypsin Inh1b1tor % vine)
% lin (bovine) 7(7g5 E

Transferrin (

Fyeosdaned DRGHRALENT Cken)

CytOChrEMﬂEBGVﬂhBOPéH%riat1c Polypeptide

25

30

35

50

‘55

N ELCTI OO

Chymotrypsinogen A (bovine)
Met-Growth hormone (human)

Insulin A-chain (S-CM)

Insulin B-Chain (S-CM)

Myoglobin (horse)

Proinsulin (human)

Superoxide Dismutase (bov1ne)

Yeast Lysate

Alcohol Dehydrogenase (bakers yeast)
Alcohol Dehydrogenase (horse)

of thm

n

6!

7.

NREHNAROUNOND 0NN

M scel | aneous PEot EpFistoplrsmig ﬁ’OMn(lﬂ ) Sephadex G2&.7%5d7
jckes) and t he Met hods? descri bed 745 Exanp
r§Bderved. 35 40 50755 &EP 07684 355 B1

lEephahfuse 4B col um

le 2,

¥mé-§ 7.5
>+ Sephar o§~«-:5 4B Sephadex
3 1.5 8
5 7.5 10 5 C.
6 5 Cat hepsin D
(ggr ul opl as;‘nsn (bovi ne)
.0 7.57-5
.d. 7.57.5
.5 7.5
.05 7.5
.5 7.5
.05 7.5
.25 7.5
.9 c 7.5
.5, 4.95 7.5
.d. 7.5
n.d.
.5 n.d.

|
|
!
!
;
!




15 X H  Ferritin (horse) 7.5, 6.1 7.5 1.

yGI_buIPn(rabblt) . . 5.5 7.5 J. Insulin
(por @i 3. 65 7.5 K. Oval bum n (chicken)
7.5 7.5 L. Pancreatic Trypgpigy tor (bovine) 7.5
7.5 20 M  Thyrogl obulin (bovi n&) d‘dﬂﬁbt& 7.5, 6.0 7.5
N. Transferrin (human) 5. 05 7.5 0.
Tyrosi nase (nushroom 6.0 .. . .. 7.5 P. Bovine
Pancreatic Pol ypepti de n. @?ble 11 cont ‘?-. 5 Q Chynotrypsi nogen A
(bovi.ne) 7. o .5 25 . t - G owm h hornone
( human) | 655‘(5'%”“ pHs of ’Zr"f%“é on T‘h@iﬁ)i %ﬁ EPLMAS ( S- OV
7.5 5 7.5 T. gl B—Chaln(SCl\/p 505
7.5 U.  Moglobin (hor se')—ﬂ Sz;é:i‘iinzg El“‘::g 9!(:25 V.
Pro;.vsul i n (human) 4.9 ESv—§'JL X
Super oxi de Di SNmA AS€afhMicN@hydrase (human)7- 5 4. 95 7.5 7. 5 X a'@ast Lysat'e
n.d. BB5 YatheMsenhdl(bbeinedr ogenase (bakers, gseast) 4

%h.d.
n.d. Z. A cohofCDebydhinptaasia (haaad) 755% n.an. d. 35 40

45 50 55 8 TR eCytochanee ¢t (Ehnat)i on pHs of Proteirss on Ni (Id.y. | MAC
col urms Prot ei nEE. Immunoglobulin G (human). N (11) | MAC #Bl uti on pHdSepharose

4B Sephadex G25FExA La@e?rllbm‘t: (pptipgd ase (human) 7.5 n.d. 7.5

n.d. BB. ,Cathelsin t? YBYi (Fdjicken) 7.5 5.65 n.d. n. d.
10 . & cdio Y ((r?aﬁﬁh whale) . 4.85 5 go.d.

n.d. DD. Cytochto r?:”CPE% -sulfonate a 7.5, n.d n. d.
EE. \.J nmunogl obul" |n A (bovine) 5795 5.95° w.d.py ¢ FF
Lact al burmi n (bovi ng % 7.5 ' n.d. GG
Lysozyme gchi cken) Protein binds to the column but 7precipitates out ax d. 15 HH.

Myogl obin (sperm Vmg_q:)éyxc pH. Proinsulin S- sulzfoggte was eluted with || .
Proinsulin S-sulfo a- - n.d. JJ.

Ri bOﬂUC| ease A (bOgPﬂﬁ‘)exn elutes as three overlapgln% p5al&5w:|.th Bpé. 20
Protein binds to thﬁemlcu«n’emuiorpbﬂc;&a}ag&at es out at acidic pH Proinsulin

S- sul fona?5e was el g} h ED;I'AI\( rr] Prt ein elutes as t e overl appi ng
peaks:wi th the repo&fset(ilgi ° f g&l, ppm’l‘mate e @g% protein
peaksielute with approxim e 0T % P o st 48 bRt ution pH
val ueﬁ are reportef:dn=drot deh@tmlded erm ned
:
_x
{

30
The Sephadex G25 column used has an upper molecular weight exclusion flimit of about 5000. The
failure to observe binding of the foregoing proteins, therefore, is not unusual.
The results using the Sepharose 4B column (large upper molecular weight exclusion) confirm the
unpredictable nature of prior art IMAC separations. This problem is overcome by the process of the present
35 . invention.

N Example 4 -- Comparison of Binding and Elution Characteristics of Four Similar Peptides.

The following four peptides were individually examined using the aforedescribed Sephadex G25 IDA Ni-
40 () column:

ol e i v, S0

‘A. p-Glu-His~-Trp-Ser-Tyr-Gly-Leu~Arg-Pro-GlyNH

! 2
i B. , _His-_tl‘::p—Ser-'I.‘y::-Gly-Leu-—;lu:g--lero-(}lyNH2 '
{ 4 C. Trp~-Ser-Tyr-Gly- Leu-Ar:g-Prc:-GlyNI-I2
D. _ Ser-—'I‘yr--Gly—Leu-AJ:g-Pro-GlyNH2

50 Peptides A, C, and D each failed to bind to the immbbilized Ni(ll). Peptide B, containing the N-terminal His-
Trp chelating peptide bound tightly and was eluted from the column at pH 4.7 using the low pH buffer.

Example 5 -- Separation of Chelating Peptide from a Complex mixture of Chelating Peptide and Other
Peptides and Proteins. '

A protein and peptide mixture was prepared by mixing 100 ul. of each protein stock solution
(approximately 1 mg/mi) with 30 w! of each peptide stock solution (approximately 1 mg/mi). The proteins
represented in the resulting mixture are those designated A-O in Example 3. The peptides represented are

9



30 The, Sephadex &5 col umm used has an upper nol ecul ar wei ght excl usi on
i it of about® 5000. The failure to observe binding of the foregoing
sproteins, therefore, is not unusual . The results usi ng the Sepharose 4B
-col ym (I arge upper nol ecul ar wei gépoqérﬁbéésgpn) confirmthe unpredictable
nature of prior art |MAC separations I's problemis overcone by the
process of the present 35 invention. Exanple 4 -- Conparison of Binding and
El uti on Chariqekieg: iGht sy CHis-Ka His-Qi;midt-als; G BlyiHike Seu-Hid) endf Hod-GigwWHRg  f our

pepti des werm diqadt abalitisdolw)) ot tarcomglek pretingedtitemafuerved esdet it @d ubeiHiaTe Xtoér2 5

| DA Ni - 4G@oldtioh.)The olixmnwasAreated pr &NifH) I9ieshadexG2SaDA dojumnGreparke bs desgyibB io-Ekapls] B.
Hi s-Tr p- Sarand’ ymdeGhy chgmorArdgscﬁbqulﬁ @an]pleca Fractions of 1.6 ml each were collected. The proteins

Tr p- Sers Tyere@ompletely- olytesl fir R [ SrheforgDFraction 10, and the non-chelating peptides eluted at about
Ser - Tyr - GFipetioay 1%y Irpeesirpsh His-Trg gerpeipadi ofetse polunm:; elufind qb Hisarp wesiefesigd tabatisiind

t o_the i nfigelions 2P aterthe pH 0@%‘1)?'?9(5&“’43 lowegtusing: fhﬁ@"'t“ﬁ”é’uf(ﬁftbéﬂ"r’ﬁ"ﬁﬁ agpistractgny
chelat i ng®epti de bound ti ght I y and vvas eluted fromthe col um at pH 4.7
usmgthelopr uffer. ration o atin tide from
a ComexEHrEef gp ag%sg ”§g®é T el PR BV o orm e o 55
A prot ei nSERFOPRPFETRA Lﬁpg P@'B%ired by mixing 100 ul of each protein

stock sol uti,op, x(u%)pr%re Wafihds Bheblhodch [kl 91 rBAFRAREatGs SECH
sol ution %@ rggr | ﬁz %e S £t§ rﬁtﬁ K."ind NSO 5 ““9_
m Xtu“?s 63k &&aﬁ& #nﬂé‘ hé e'gb és'h m? )H. (Bﬁ‘—i%tél ?49; Me?ﬂé?é;‘?ﬂ}@n are
EP 0184 3pi. Bl NH: (efH léy )lys thySrides (1 3126 Iy '(1%) His-
dy-Qy-Hgy (14, ddkfhs)r% ou- 18y -y | @F)lis-#AR; A hrs;g)uagH about [err]) of the
conpl ex pr OtrRé AnNARs Wwasl SepBiatéll i Becdfalinca I Ghel Metidd Qind @bridltiordl debiriBedTin (EEHNE k.
SOI\Wi ON. URKAE tHabeX bonBiBoréPhe tpFoRsits &itd QRptRledN & | dited SRRAAERXi0R2D, ThEAHCHsUBRbred ;
prepar edl B@indiag @t Flaeidn 50 AosRiP 8@ 8 biutsatht WBGIE Fraétoms S0eEBCardl 1B PolEbastiab iob Bxbice N !
Exanpl e 2confamig thietisTrp torrind cidiatissdptidsasiedidhé sababiFractibe 5860t ei ns 5 were
conpletely eluted at pH 7.5 before Fraction 10, and the non-chel ati ng

pepti des Blampled? at Serawtidn &r @ Colypeptidel Qovilgntly | inkedh vt Clapdating Piersidel frpm rae Mdureedf on

t he col undirucwtaliy RejatedoPeptiddes- Tr p- was ef fected at about Fractions 70-75 after

t he pH2of the el uant was |owered using the pH 4.3 buffer beginning at about
Fraction 65A nmigture @k therfsflawing peptidsewrsrpsapaigs utita the maitog slesstiveddn ©8valPént | y | i nked
to Chelating Peptide froma Conplex m xture of Such Pol Xpeptlde and O her
Peptides and Prot dilils. BAsnTxperSe rwdy rpldyaked-dsgngron€l¥ihod described in
Exanple 5. The m xbyre C0n%%Bﬂ%‘irtﬁ%rp-@;'l&pﬁ%'-ﬂ%g-Pro-Gl yNH

Hi s- Tr 8% Ser - Tyr- G - Leu- Arg- Pro-d y-"NH2 rot ei n§ desi Tate@l A-F, H I, K
and MO in Exam £8) ple 3 andsﬁété' roFIJrerFrFHe rgnarPﬁg ¥Wpi des (1)

G y-His- Gly, (2) Hs-Ala; (3) Hs-Au; (4) Mt-Hs; (5 dy-dy- H's; (6)

Leu-His; b %aé\'tﬁ §}n ééc&d cé 3‘23 ﬁtl’?bd §’cor21ri dé%&lb%ﬁ;h Ex%ri%
Tyr - H' §5 ;§ e‘ﬁlte Ydt rab ié tE@f"H hd pg SooRHracti 201 five was\ | ed
His-d atsa S racfidhda peftiaé™ HlcSntainlr Qhﬂr?é ftHgEf)emé ShfRded: bR Fradlions
accordanc.e,.ym t he met hod and condi ti ons escrl b I n Exanpl e 5. Under

t heSe’ conditi ons the proteins and peptides 1-7 eluted before Fraction 20.
The pH wasxahmples: - edmaﬂ; anB Egtiohruf Mgthdhyl HistdidelGdmtaibity Pdpégii des 8- 18 el uted at
about ksactions 50-55, and the pol ypeptide of choice, containing the

H s- Tr p t er Siokalsolotives at isevgrap biptiding ecostaning dheptidem eitra N-t@ipoait méthionite esidued vels/ .
Exanpl e 7preparSegsageatribechinofxampl®@| Yipeparhatese GBVIAR i) apluinn nikesidwas oraDared! dreshnigr
Pepti de feashnsammié as deseribed inSixample 3r Hdbleylll Ress te ot aPehichi edes periidp sluted frameash of

t he fol | ofsegiopegotuimge gndreamppree themeld toss Fangsnondinaniistiioe tarreisal peRsider. iThesExea e
5. (1) *Hi ghovrrt therad o(;a Nitesing|y l']ll?nﬁle[f@fdp? toggymost preferred chelatmg(pegldy does not
Tr p- Ser - TgHbst@tl?l_yLag ggq::?f@uc{hé:f\?latmg peptides in the present invention.

50

55
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(. ¢ . Ser-Tyr-Gy-Leu-Arg-Pro-[err] The m xture was separ at ed
i 8 accordance with the net hod and condi.tions described in Exanple 5. 35

1'_'_ 20. The pH was | owered begi nnin t_Fraction 40, and peptide 1,
cgntai ning the chel ati ng pepti de, %Paéégpé)ﬁ% Bhout Fractions 47-54. Exarrpl e
8%- Binding and Elution of Methiconyl Hi stidine-Containing Peptides. 40
Stpck sol utions of several histidine cgntaini ng peptides with N-term nal

et hi oni ne residues were prepared as dgéﬂi?-béél_' in Exanpl e 2. The Sepharose
' Eampl e 3 Table 111 | FeRRaFhEOR B, ChRTar 8 REREIARRCES) T cdt om cach
i i Exanpl e abl e I'S j{-i&h égggc e uted from eac
of! t heses four col unms and conpares cBrPesPBRdi ng hi stidine

te;rm nal peptides. g@sgggeesults 45 show thaﬁ-e-g—t-ﬁ-eg-atlon of an .
N—%@m nal net hi onl’ng'rwdue to a nost pref etl{1 fo htl ng peptide does
not Substantially affect the use ofggueh C ttno ﬁfgit?és P H} pr esent
i ivention. 50 55 10 EP 0 184 SSE‘STJF "'EI‘I"?I son el ating
pepti dedoto net hi dis-GhetHisng pepbides Pepusle 4.55

El gtlon pH Co(Met)-Hls-NBLy-I-bhs Ni (17)5 Cu(15)310 4.95 Hits.-')Gl y-His

5. 4.55 4.4 Met-H s-Ay-His

7. 5.3 His-Phey4, 95 7.5-4.7 Hs5Phe 7.5 4.5 7.5

7. | 71‘!?t-Hls-Phe 4.5 Met-H sSPhe 7-5 7.5 ¢ 7.9.5

7.% e ! g 5 His- TyréNElZ .7 74 254 aa 4.7

4.3 ;&e‘i g '@? N2 6-4 5 -44.85

4. 4.4 I\/Et H s [err] 7,5 4.8,
3.3 s - -Tzp 5 [err]g og% 93 g Separ ation
ofta Proteln v en?lyl?l 2d to a elalng eplde omthe Same Protein
wht ch i s not i'nked to Chelating Peptide. A m xture.containing

; @Wﬂ ey
10D [err] each PMEP$e BN S-sul fonate and Hi s- Trp-Proinsulin S-sul fonate
|n_ 200 [err] 30 of 0.1M sodium phosphate, - 0.1M Nad 7M Urea (pH 7.5) was

$cribed Exampix anp$epartion vl a it Covalentig (jbked kdod SlieRingoPeptideGitotl tie 34imb IPrdtdirewtschme
bu,l_; f er. Thienat@ouatantiy inksdt taaselatieg Reideri t h t he high pH Urea buffer until all
_’ound mat er i aI had eI uted. Fractions of 2 m each ver e coI | ect ed and

W step g?fa’d'lNémdluﬁgefwenfatee@‘MquChéMFlPEﬂp(*Fa®twaPrlm<%qdnntE|aq$ﬂpblarose 4B IDA Ni(ll)
Chi omat ogr%?b‘ﬁ}f/‘ freshiif prapareshps sigsaibed i Fxerenie 3 pRchwhichoyas eagiinated mevipusly withdthq pame
phipsphat e, 08ori T gakieon, hegriers poshglerith trigh 1) Ut (s up ghpnophadgpategal fad Y'H'@d
ségond ste ?’}id’f éﬂt’ gﬁr’ﬂ@ reoliestagpad Wﬁﬁdﬁ%"t‘-ﬁ and BIA i st"ﬁ el'e Gl

5
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1. A compound comprising a biologically active polypeptide or protein covalently linked to a peptide that
is able to chelate an immobilized divalent metal ion and that has two to five amino acid residues, at
ieast one of which is selected from the group consisting of histidine and cysteine.

45

2. A compound as claimed in claim 1, in which the peptide that is able to chelate the immobilized metal
ion has the formula His-X in which X is selected from the group consisting of -Gly-His, -Tyr, -Gly, -Trp,
-Val, -Leu, -Ser, -Lys, -Phe, -Met, -Ala, -Giu, -lle, - Thr, -Asp. -Asn, -Gln, -Arg, -Cys, and -Pro,

s0 3. A compound as claimed in claim 2, in which X is selected from the group consisting of -Trp, -Tyr -
Gly-His, and -Phe.

4. A compound as claimed in 1, in which the peptide that is able to chelate the immobilized metal ion has
the formula Y-His in which Y is selected from the group consisting of -Gly, -Ala, and -Tyr.

5. A compound as claimed in claim 1 in which the peptide that is able.to che'late the immobilized metal
ion has the formula Met-His-X in which X is as defined in claim 2 or 3, other than Phe.




| gast one of which is selected fromthe group consisting of higtddi d

cyisteine. 45 2. A compound as claimed in claim1, in which t ﬂﬂ' m;mm,“"’

ig able to chelate the i mobilized ' as the formul a X I .
b e ]

Xiis selected fromthe group consis y-H's, -Tyr, -dy, -Trp,
-Val, -Leu, -Ser, -Lys, -Phe, -Met, -Ala, -Gu, -lle, - Thr, -Asp, =Asn,

-@n, -Arg, -Cys, and -Pro. 50 3 Ac n sclalrredln claim2, in
whHich X is selected fromthe group con(fngqI -Trp, -Tyr, - Gy-H's, and

-Phe. 4. A conpound as cl éb n e | at is able to
chel ate the inmobilized neta gigggﬁﬁiﬁgﬁ %E’%EIB pg%&ftldggntt\l%hl ch Yis
sel ected fromthe group consisting of - Al a, ané Tyr 55 5. A
conpound as cl ai mredeeptiai m1 in which the pepuitdent pat is able to chelate
the itmmobilized nmetal 1on has the formula Met-HI'S-XTn which Xis as
defined in claim2 or 3, other thagoPig) NEPIQ)18&i333)B1 Talghe) |11
Conparison of chel ating peptides to nethi onyl chel aiing peptides 5 Peptide
El uti on"bH a Co(ll lS-Gly-NiL§I 1) SNE(I1)[efrB Cu@l.Bp 10 4.4

NEt Hs-Gy-Hs His-Phe 7. 57 5 75.53 75 4. 954 5 4.7
Hi ,s- Phe ol 7.5 7.5 : 7.5 4.5

I\/Bt Hi s- Phe Met-His~Phe 7. 57 5 7755 7.5 7 5 7.5 7.5
VBt s Ty e BRSO 7 688 e 44,3§025 2.4 Y7
Hi:s-Trp e 4.9 : 4 4 20

Met i s-Trp-[err] gig-T - 7654 4.84_93. 754515 4.

7.5 [erggd Seph@mgBrg-ﬁygrrpl e 97 5 Seaagat Bonsof saiBrotein, @oval ently
linked to a Chel ati ng Peptlde fromthe sane Protein which is not Coval ently
| inked to Chel.s(‘ﬁt gﬁ g A mxture containing 100 [err] each of

Pr0| nsulin S sulR ‘?ﬁ% Hi s-Trp-Proinsulin S-sulfonate in 200 [err] 30
of{ 0. 1M sodi um phosphate, 0.1M NaC 7M Urea (pH 7.5) was injected into a
Sepharos% 4B IDA N (I'l) colum freshly prepared as described in Exanple 3
and whi ch Fwagrle§ui Perpratianed afradein Soxglegtiyvinkeld o i Ehelziing Penlifi¢ tom thkamecRybtgimwhichen
vva§ was heds ftiOgvalertly linkefhio GPplating Remlidef er until all unbound material had
eluted. Fractions of 2 nl each were coll ected and anal yzed by HPLC and Rl A
f or pr0| nsyl f"‘r‘i‘“"t §°’Ead1"l9rﬁ9°t“ﬁé’° grqﬂélg'ﬂécf“\)ﬁ"?‘ﬁa’é’ 'E‘%’ps‘?t'% uligr SsRpffenate in 200 ul

i fok 2 i%h E%w
g}e_gfe;?t (](‘jr ?g;ﬂ foﬁ %r%et ?ﬁﬁ ;T;,sai % L I uffer L%:‘Fﬁ%ébour:;‘ma ad elu
5 r tl

2.6) wi s %@m@ ﬁ.fL%oan S L Om
35960 44@/% h o tf e%te(y\ﬂmt Pii pl quu a frll ow pH
el jition &r««m B8NS Y 4?1 m ﬂés ha‘?ep 'N%m srnf %9
wa Q. ¢ Recdnd EBS BaGiant sae 3§J/JI§4 /equgCﬂéTBthpl uﬁé?Wéﬁ{aﬂﬂiéssto

bi Hl-8gi cal«lg/ TR biuich mpJoya%asdnﬁi%-seﬁona& Qb HIE- TROMShRI 5 XutohdikRst d.Pard NLRshsLe
thst-t«ls abjveyt o chel'ate an i mobilized divalent netal ion and that has two

tojfive am no acid residues, at |east one of which is selected fromthe
gr pup censtisitisng of hi stidine and cysteine.

1. A compound comprising a biologically active polypeptide or protein covalently linked to a peptide that
is able to chelate an immobilized divalent metal ion and that has two to five amino acid residues, at
least one of which is selected from the group consisting of histidine and cysteine.

45 :
2. A compound as claimed in claim 1, in which the peptide that is able to chelats the immobilized metal
ion has the formula His-X in which X is selected from the group consisting of -Gly-His, -Tyr. -Gly, -Trp,

-Val, -Leu, -Ser, -Lys, -Phe, -Met, -Ala, -Glu, -lle, - Thr, ~Asp, -Asn, -Gin, -Arg, -Cys, and -Pro.

50 3. A compound as claimed in claim 2, in which X is selected from the group consisting of -Trp, -Tyr, -
' Gly-His, and -Phe.

e o e

4. A compound as claimed in 1, in which the peptide that is able to chelate the immobilized metal ion has
the formula Y-His in which Y is selected from the group consisting of -Gly, -Ala, and -Tyr.

6. A compound as claimed in claim 1 in which the peptide that is able to chelate the immobilized metal
ion has the formula Met-His-X in which X is as defined in claim 2 or 3, other than Phe.
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In claim1, in which t pept i that is able
chel ate the immobilized netal ion has the forrrula Hrs Xj ﬂm lMl%"lﬂ",m
| ect&d fromthe group consisting of -Ay-H's, -Tyr. -Gy,

gu, -Ser, -Lys, -Phe, -Met, -Ala, -Qu, -lie - Thr, -Asp, -

rg, -Cys, and -Pro. 50 3 AcorrpOLﬁfﬁjoag“ﬁ?%'?hed inclaim2, in which X
sel ected fromthe group consrstrng of Trp -Tyr, - dy- His and - Phe.

A corrpoun(g cc(J:rrllpa‘oI r%e as cl ejd in Igm %E’ée tga? is a@%tto Ia%qj': hg | at e
e inmmbilize f’fﬁ ale) t ncﬁr%y VQ x}l %%ﬁ géﬁt Wﬁlth(éhmo%%lcﬁl g@; 3&1 trde orm

e group consi tﬁ armi

cIa|m1|n epeptrcreth |s abIeto chelatethermmbrlrzed
tal ion hag, tAeonfRiiilsidveeaidtigm™, inwhdhi ik pebtideShad s MBRTd Bt thy imhidbiliBed mgrar
ot her than Rhfehelates Ecidl, @&Aué’@ép@;l_ of. A conpound as clained in claiml
1_whi ch the peptide that is able to chelate the imobilized nmetal ion |s
wal ent |y | Bnkedomgatid &Cdidinied Miady neSétl obfihd V@b ¢ lire@viehORe Gibibgioalht &ctitdgbiypeptide or
ol ogi cal | y aqdrétaiehgscthey/ @it sctbesequenga dd e insuliatA-chéie af Msulio BtoRdiTla kiinsdin, dr lA@rowth
tter. 507. Ace@mpound as clainmed in claiml, in which the peptide that
able to chelate the i mobilized netal ion chel ates a ni ckel, cobalt or
pper ion. 8 A presepbioneprerstingadiolegidally activa polppestidsfor glokinrin the farmp of7itsi precwisbrdiom a
e bi ol ogi cal Inyxtere tcpRiaining baid preeursge anst impridiiesi whidhcpsmedses eanfanting eid cpresergerenib e
an insul i n Aesimegniaining immobifiged mete ienpagalq Prepulseratompiising e Riglogicallyr astiyerpotypeptide
rnone. % A r?f@&’éﬁ!‘sc‘%‘@?"“!é' ¢ de Prﬂjptﬁﬂetﬁ‘%l'i) ple & phplaigcan; ipanobjlized Sivglent dretah jon.
otein in the bf"ﬂ\“?ns‘iﬁ p'ie‘fués‘;% St rsiy ane rsﬁ'ﬁ‘?“ae'W'%t“Q FEd BBFYYSeT #Ah % 8?"231 and wherein
ecursor and iAfEPRYEP Samen 2oL AR EOTHOGRY (TP Mead eHPOBTUPS B PiSffiEh 2
$in contai ni g T Hmobi | i zed metal ions, said pr ecur sor corrprl sr ng the

i ol Ogl CalJ y @C}\t s? or %P Qr aebrélro rca v rOt | e or r\ét% errlrrci\ mp |ses the
ptide tRat’ '%or f ‘ﬁ ) %’5‘2 e Ny t1 rnoaa.m stn&
ai d precursor rg ptoﬂpesdl&glcg@ @g eth%oYp.% I'ng sal d precursor from
id resin, wherel n sail rises at | east one ani no acid

el ect ed from w@oga%prpame%aaasm aOB.or Sy %ro@ B Sdr G diGn cMiedty) - inRd to a
rocess fey prepsids Bdt @ abb @ S8lafedhliniméd ea/avam YBBINbA, S Sptidel BBlisthg \Whle&sf one

ONpri ses Sepakiinb Agd Whith B @b¥ARIoktRe GrburoRkifihng ofi HstdiReank @FsiBira] for 4 Siocess of clarm
recursor by agprocess as clained in claim9 and then converting it to the

i ol ogi cally active pol ypeptide or protein. 11. Use of a conpound

onpri si ng aRdyemdicagloosl | y active pol ypeptide or protein coval ently |inked

0 a25 s peptide that is able to chelate an i mobilized dival ent netal
on, sai d peht iCderessepmpreianigunagolybertiss owwme reotdimeobiclegiaderpdnt adtifsiligs deelagmtcediontedm
he group consistpRige ghi ¢t sedable e chéialer csiore métalliqdeodivalntimonckilsg epfuicd eumacting
evendi cat i ons r&@lus: d'agigepperaiesse awnmIolEA ant dey pespédryge Standeroisiupariele reyps icpreprenant

i ol ogi quenent '}#iding &t Ia F¥s¥inde f agon coval ente a un pept i de qui est capabl e

e chelat& un jon rrdtalllque d| val ent i nmobilis6 et %ﬁ a deuyx
Gsi dus o' actdgeTRE B B 'ézh G gt i %{ﬁtdecfrrs'rtgf g ﬁ%f"-ﬂ
f U|e| ly-His,
ere pt

rorle. compr endify ﬁ T4 esia 1806 S TA msnaﬁ'" 9. Oy o

evendi cati on o da'ﬁ‘s IOéquel
tall'iqug i nobi i s6 r6pond A Ia forrrul e H| s-X dans laquelle X est choisi

i‘;: | ?Pgr O@(E/qcrﬁsrqﬁgs A6 17 C;gand" Jgflél 2, d%iﬁrlequelq st cho-gr &ms Teé?c!upe cc!n%”ant %;Tyé,tﬁly.

Pro. 40 . a CorrposG ‘selon ia revendication 2 dans | equel X est .choi si
ans | e groupe ceapdsEnRh Ia TeRdndicaldd 1, dddks Yiequel le peptide capable de chélater Iion métallique

45 immobilisé répond 2 ia formule Y-His dans laquelle Y est choisi dans le groupe contenant -Gly, -Ala et
=Tyr.

o

§. Composé seion la revendication 1 dans lequel le peptide capable de chélater I'ion métallique

immobilisé répond & la formule Met-His-X dans laquelle X est tel que défini dans les revendications 2
50 ou 3, autre que Phe.

6. Composé selon la revendication 1, dans quuel. le peptide capable de chélater I'ion métallique
immobilisé est lié de fagon covalente indirectement via un site de clivage sélectif au polypeptide ou a

la protéine biologiquement actifs & I'extrémité amino-terminale de ce dernier ou de cette derniére.
55

7. Composé selon la revendication 1, dans lequel le peptide capable de chélater Ion métallique

immobilisé chélate un ion de nickel, de cobalt ou de cuivre. |
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des letzteren kovalent gebunden ist.
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Verbindung nach Anspruch 1, worin das Peptid, das das imrriobilisierte Metallion komplexieren kann,
ein Nickel-, Kobalt- oder Kupferion komplexiert.

. Verbindung nach einem der Anspriiche 1 bis 7, worin das biologisch aktive Polypeptid oder Protein die
Aminosduresequenz der Insulnn-A-Kette Insulin-B- Kette von Promsulm oder einem Wachstumshormon
) hat .

Verfahren zur Abtrennung eines biologisch aktiven Polypeptlds oder Proteins in Form seines Vorlaufers
aus einer Mischung, die den Vorliufer und Verunreinigungen enthilt, umfassend, daB man den
" Vorlsufer mit einem Harz, das immobilisierte Metallionen enthilt, in Kontakt bringt, wobei der Vorldufer
das biologisch aktive Polypeptid oder Protein kovalent gebunden an ein Peptid, das ein immobilisiertes
divalentes Metallion komplexieren kann, umfaBt, den Vorliufer an das Harz bindet und selektiv den

gt e WSRO, ot
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